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ELLANGOWAN COLLIERY 

ONE OF THE MOST EXTENSIVE COAL MINES 
IN T H E WORLD. 

A Description of The Seams Worked, The Methods 
of Working and the Surface Improvements. 

(By Geo C. Uadestj-, Mining Engineer i 

Oue of the oldest. l**t*g*est and moat productive col
lieries owned and open-tad by the Philadelphia aod 
Readlug Coal aud Irou Com-
pauy ia Ellangowan. It Is 
situated lu the Western Mid
dle anthracite eoal Held or 
Pennsylvania, In Schuylkill 
county, ou u Hue between 
the towus ol Mahanoy City 
and Shenandoah and about 
midway between thera. The 
workings are principally on 
tbe south dip, In what Is | 
classified as the Ellangowan 
Basin, (which la shown ia 
Figure 1.) and they are eo 
extensive that they approach 
Shenandoah City aud Knick
erbocker collieries, ou the 
north, North Mahanoy and 
Suffolk collieries on the east, 
Suffolk and Maple Hill col
lieries on the south, and 
West Shenandoah, Turkey 
Run, and Cambridge col
lieries on the west. 
Ellangowan colliery was 

first opened about 1800, un
der the name of Maple Dale, 
by Mr. James Lannigan, and 
to this day Is called '"Lan-
nigans" by many of the work
ing people. 

Its workings at that time, 
auu uu up tu about 18T0 con
sisted of drifts, all above 
water level. About 1870 the ° 
lands on which the colliery is 
situated became by purchase the property of the 
Philadelphia and Heading Coal and Iron Company, and 
about 187a they begau operating the colliery. 

During 1871 aud 1872 a shaft with two (3) hoisting' 
compartments, each 7 ft. by 12 ft., and one water com
partment 5-j ft. by 12 ft., was sunk a depth of 33.r> ft. cut
ting the Holmes vein, 15 ft. thick, the Four Foot 
vein, 5 feet thick, the top split of Mammoth 
vein, 18 ft. thick and the middle split of Mammoth 
veiu 12 ft. thick. Gangways were immediately 

opened in the middle split of the Mammoth veiu, 
aud driven east and west and tunnels started from 
them north and south, to the underlying and overlying 
veins. Since that time If any colliery in the Schuyl
kill region was in operation, Ellangowan was also, except 
in case of serious accidents, which have beeu very few 
during the thirty-five years that the colliery has been 
in operation. The most serious accident, financially, 
was the total destruction of the breaker by fire, on 
January .*jth, 1878, fortunately however no person was 
injured. 
The sinking of the shaft was commenced In what was 
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termed at that time a novel way, but just such Ideas 
have undoubtedly lead to the present improved rock 
drilling apparatus. A strong horizontal frame was 
constructed of 18 Inch square timber over the head of 
the shaft, ou which heavy iron girders, with slots, were 
bolted, The drilling machines were fastened to these 
girders by clamps, and holes for blasting drilled to any 
desired depth. When ODO hole had been drilled the 
necessary depth, the machine was moved along the 
girders to the point desired for the next hole, and in a 

short space of time was again ready for operating. 
There were three of these iron girders and twice as 
many drilling machines, so that the work could be exe
cuted as fast as desired or possible. At the point where 
the shaft was sunk, the wash and other soft measures 
contiguous thereto, continued to a depth of 30 ft. below 
the surface line. To prevent too heavy a strain on the 
shaft timbers proper, and make as secure a job aa pos
sible, 12 inch round timbers were placed skin to skin 
outside of the space required for the regular shaft tim
bers, to a depth of 85 ft. Inside of these round timbers 
tlie shaft timbers proper, 12 inches square, were placed 

skiu to skin, to a depth of 
1 30 feet; below this poiut 
j they were set at 3 feet from 
i center to center and con-
j tinued at that distance to 
} the bottom of the shaft, ex

cept in places where more 
soft measures were met.when 
the timber was again set 
skin to skin. 
The plan of shaft timbers 

near surface is shown in 
Figure 2. On the shaft 
level, the tunnels driven 
uorth cut the bottom split 
of the Mammoth vein, the 
Skidmore, Seven Foot and 
Ruck Mountain veins, and 
the tunnels driven south cut 
the top split or the Mam
moth vein, the Four Foot, 
Holmes, Primrose and Or-
rhard veins. 

A plane 100 yds. long was 
driven from the Shaft Level 
east top split gangway, and 
ou the level thus opened, 
tunnels were driven north to 
the underlying veins. 

Owing to the extreme lift 
from the shaft level b) the 
water level, in the veins 
above the top split, and the 
fact tbat it would require 
several planes or counter 
shutes to work it, a single 

track slope, 12 foot spread, 8 foot collar and 8 feet ofl 
of rail, was sunk from the surface, In the Holmes vein, 
to the shaft level, a distance of three hundred and 
forty-one (341) yards. From this slope three lifts were 
turned, east and west, and where the lifts were of such 
a length that the coal could not be worked advanta
geously, counter gangways were driven about midway 
between the lifts. On the second lift of theslope, tunnels 
were driven south to the Frimro3e and Orchard veins. 

From theee tunnels, on different levels, two gangways 
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were opened in each vein, one east and tho other west 
so that the colliery was. a mammoth one from the time 
the company took charge and began shipping. 

Some idea of the magnitude of the operations can be 
formed when we consider : 

1st. The veins worked cover a surface area, sepa
rately of 32,000,000 square feet, or nearly 000 acres. 
2d. The extreme run east and west is uearly 3 miles. 
3rd. The aggregate thickness of the different veins 

worked Is one hundred aud twenty-five (125) feet. This 

Section through A B 

FlG. 2. 

is not counting the same vein on different levels, but all 
th»» veins on one level. 

4th. There are over thirty (30) miles of gangways, 
through which coa', is passing every day tbat the col
liery is in operation. 

5th. There are 1390 yards of tunnels through rock 
and slate, connecting the different veins on the various 
levels. 

Oth. There are over 900 men and boys, employed 
in and about.the colliery. 

7th. Coal is beiug mined in 41 different gangways. 
8th. Eight hundred aud eighty wagons of coal (of 2S 

tons each) have been dumped 
Into the breaker In one day 
of ten hours. 

There are few collieries 
where such a diversity in the 
methods of mining Is neces
sary. While our section 
shows a comparatively even 
and regular pitch (which is 
the case on the line of shaft 
where section Is taken), yet 
in the large territory covered 
by the workings there are 
possibly as many changes in 
the character and pitch of 
the veins as there are veins. 

Iu order to fully demon
strate the different methods, 
we have thought it well to 
take them separately, and by 
plans, sections and brief re
marks, make them so plain 
that their advantages for 
the particular pitches and 
veins In which they are used 
can be readily observed. 

Fig. 3 shows one method 
which was used where the 
dip of the vein was about 
20 degrees. An ordinary 
shute 3 yards wide wasdriven 
from the gangway to the 
first or '•stump" heading, 
where it was widened out to 
ttie width desired for the 
breast. Iu veins where there 
is little n-fuse and no explosive gases they have no gob, 
and the sheet iron, which is necessary on this pitch, was 
continued up the ceuter of the breast, and the coal from 
the face and Bides easily diverted to It. The plan, how
ever, shows a gob, as it can be more readily understood 
how the breast would be worked without the gob. 
The first heading Is usually 8 or 10 yards from the 

high side of the gangway, is driven with the gangway 
and used as a return airway to the first working breast 

brattloed so as to insure a free circulation of air at tbe 
face of breast. 

Fig. 4 shows another method, which, owing to the 
light pitch on the levels now working, Is used consider
ably. This method Is considered necessary where the 
pitch is too heavy to ruu the mine wagons directly Into 
the breast, and too light to carry the coal on sheet iron 
shutes. It is termed amongst anthracite miners a buggy 
breast. 
The shute is opened in about the same manner as de

scribed in the preceding 
method, but when they 
are ready to open or 
start working the breast, 
it Is necessary to con
struct a running shute 
from the gangway to a 
poiut available for a 
dump. From here a 
narrow-gauge track Is 
laid, usually iu the cen
ter of tbe breast, and 
extended as the driving 
of the breast progresses. 
The space on either side 

"*„ of the buggy track is 
used as a depository for 
any refuse which can be 

readily removed from the coal. There are quite a num
ber of breasts at this colliery in which the pitch of the 
vein Is regular for 30 or 40 yards, when it suddenly in
creases so much that another shute has to be con
structed and a second buggy used on the light pitch 
which comes In above; ln fact, there are some breasts 
at this colliery in which three buggies are necessary be
fore the coal reaches the mine wagon on the gangway. 
The ventilation of these breasts is accomplished ln 

the same manner as that described In the preceeding 
method. 
Figure 5 shows a " wagon breast," or a breast In 

with the coal, at a reasonable cost After a consultation 
amongst the officials of the mining department it was 
decided to experiment with the method described m 
Fig 6 which proved very successful and was continued. 
The'gangway wasdriven in the Bottom Split, breasts 

with two shutes, as described in Fig. 7, were driveu 

(•counting from the face of gangway ], where the air is 
turned aud passes up the breast to the heading nearest 
the face. Through this it passes to the next breast out
side, and so on until It readies the main return airway. 
These headings, which are about 0 ft. wide byfl ft. high, 
are driven every 15 or twenty yards above the first head-
ug, aud when a new one Is completed, the next, below Is 
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i which the regular mine wagon is run directly into the 
point of work : this method is used very little at present 
but was necessary a few years ago in the extensive flat 
In the east Holmes vein working. The breast is turned 
from the gangway with au easy curve about 10 ft. radius, 
and driven about 4 yards wide to the first head'.ng^vhere 
it is widened to the full breast width 8 or 10 yards, 
according to circumstances. The plan shows the wagon 
track thrown to the left after entering the breast proper, 
the reason for this is obvious, as what little dip the vein 
has is naturally In that direction, and being the lowest 
point in the breast Is the best location for the track. 
Ventilation is procured by using the gangway as the 
inlet and the headings and breasts as the outlet. Doors 
are placed in the breast at the high side of the gangway, 
abandoned headings are bratticed with sail cloth or boards 
and in this manner an uninterrupted current of air Is 
secured. 

In Fig. 7 wc have an entirely different method from 
auy of those already described. This method way used 
in the shaft level Bottom Split and Top Split gangways, 
wliere the average dip of the vein was forty-five (45) 
degrees. It consistsof a breast with two shutes, the 
gob iu the center and headings every 15 or 20 yards. 
Where the amount of refuse in the vein is small aud 
does not accumulate fast enough to keep the gob well 
up tothe face of the breast, strong batteries are con
structed near the face, 5 or 0 ft. high, at right angles to 
the pitch of the vein, aud the refuse is thrown over the 
top of them to the gob below. These batteries after
wards serve as a stopping for an additional gob as the 
breast advances. These breasts are ventilated bythe 
air passing up the inside shute to the face of breast, aud 
down the outside shute to the heading nearest the face, 
thence through this heading to the next breast outside 
aud so on to the main airway. It has proven a very 
satifactory method of ventilation. 

In the western part of tlie basin In the counter or upper 
levels, the Middle Split of the Mammoth vein and the 
Bottom Split of the Mammoth vein were so close to ono 
another, that It was inexpedient to drive a gangway in 
both veins, and yet the slate separating the veins was so 
thick that it was considered impracticable to miue both 
splits together aud prevent the slate becoming mixed 

from it, and the Bottom Split coal mined in that way. 
On the opposite side of the gangway, midway between 
these two shutes, "back" shutes were driven, on a pitch 

of about 30 degrees, through 
coal and slate, to the 
bottom slate of -the Middle 
Split vein; from the head 
of these back shutes, narrow 
shutes were driven on the 
bottom slate of the Middle 
Bpi'.tj until they had passed 
tty gangway and shute in the 
Bottom Split vein below, 
when full width breasts 
were opened, and the breast 
continued as described in 
Fig. 3. Ventilation of these 
double breasts was readily 
obtained by splitting the cur
rent of air at the face of the 
gangway, and allowing part 
to pass out through the Bot
tom Split working as previ
ously described, the other 
part passing through the last 
back shute to the Middle Split 
breasts and on out to the re
turn airway. 
Few collieries have pre

sented such varied experi
ences in the mining of an
thracite coal, and It has well 
been said, "that an honest 
and faithful man who had 
spent the greater part of his 
time in the different official 
capacities at Ellangowan col
liery was a desirable man for 
any coal company to have." 

The following table, shows the production in tons at 
this colliery from 1869 to 1894. 

in-".*i Produced.... *Jii,fH)0 T o n s 
1K7U 
IK71 

1K74 

1877 
lfctTti 

1BHU 
IKtU 
Wi ... 

1B84 
1BKS 
IBHii 
18R7 
IfcW-K 
lttb'J 

*iS,iX*0 " 
60.S60 " 

115,720 " 
M.9K5 » 

14B.8AG " 
. i.00) "• 

ittr.asi " 
iw.vn " 

... .-jw.rtsa " 

3H8.877 " 

1.. .*. ** 

4aa,oaii " 
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.41B285 
•W.I.OI.'J 

. ..i-iT.IHH) 

.:u'.M0H 

.*ffl4,900 

Total production 1889 to 1895 5.845,930 Tons 
• .[•inunry 5tb, 1878, tho breaker wns totally destroyed by fire, 

and rebuilding was not completed until near tne close of 1879. 

The reduced shipments for the last five years are at
tributable to the forced suspension m a d e necessary by 
the general restriction in output, in the anthracite coal 
trade. 

These bull p u m p s are located over and in the wat?r 
compartment of the shaft. A view of the large steam 
cylinder and its connections is s h o w n iu Fig. 11. 

There are also iu place In the p u m p room, driven in 
rock at the foot of the shaft, three standard P. A 11. 

570.000 gallons of water iu twenty four hours: s u m m a 
rising, the apparatus in position and on hand, ready for 
use, is capable of discharging on the surface 8,193,GOO 
gallons of water every twenty-four hours. It m a y seem 
Impossible that such an a m o u u t of water could collect 

Fm. 0. 

The P. & K. C. & I. Co. has stood faithfully by Its 
agreements, not to produce more than a certain per
centage of the entire output, and this colliery like all 
their others was reduced to one-half and three-fourths 
of the usual working time. 
The demand for this coal is such that the colliery 

could readily have worked full time hail they been 
allowed to do so. 
Such au exten«ive operation with its numerous con

nections to workings ou higher levels, especially In ihe 

IN*MI>E ME S H E A V E S A N D FIG. 8 . — V I E W UF S D K F A O E A.1{KAHGBMBXL'S FOR HOISTING ON 

D O W N BORK-1 
C A I . Co. fl" X 38" pumps, with steam cylinders 18 , in one colliery, but such is the case, and at times with 
Inches diameter, water cylinders fl inches diameter and all these appliances It was barely possible to handle the 
38 inch stroke, e-ich pump having a capacity of 1,152,000 water as fast as it accumulated. 
gallons per twenty four hours. Right here a few remarks on the 9" X 38" pumps 
This gives usaeomblned pumping capacltyof 6,831,600 mentioned above would be quite opportune. 

western portion, where It Is connected with the famous 
Shenandoah City colliery strippings, naturally collects 
an enormous amount of water, but the officials have 
wisely provided for all such contingencies and have 
ample pumping machinerj* in position to handle a vast 
amount of water. 
The apparatus consists of two (2) large bull pumps, 

oue with steam cylinder 50 inches in diameter, water 

gallons per twenty four hours with the pumps ru'ining 
at a mean speed; if forced they are easily capable of 
pumping 20 per cent, more per day. 

In addition they have provided Iwo Iron water tanks 
with a capacity of GOO gallons, which In emergen 'les are 
used in the hoisting compartments of the shaft • con-

FIG. 10.—CAR HO I S T O N I 

cylinder 20 inches diameter and a stroke of 120 inches, 
having a capacity of 1,173.000 gallons per twenty four ' 
hours; and another with steam cylinder 55 inches in 
diameter, water cylinder 24 inches indiameter and a 
stroke of 120 Inches, having a capacity of 1,092,000 gal
lons per twenty four hours. 

L A N E TO B R E A K E R TIC. 

sidering that the hoisting engines are capable of hoisting 
one of these tanks every fifteen seconds, and allowing 
twenty-live seconds for filling and emptying, we have 
1,290.000 gallons per twentv four hours. They have also 
furnished a large tank, with a capicity of 1,000 gallons 
for use on the slope, which can deliver on the surface 

These pumps are used at all of the P. & R., C. & I. 
Co. collieries, were designed and constructed at their 
extensive and well equipped shop*** at Pottsville. Pa., 
aud for simplicity, durability aud effectiveness have few 
equals In their claps. 
They are so wimple in construction that any person 

with a slight Idea of mechanics ean'put them together, 
run them and keep them In repair, so durable that they 
will last as loug it not longer than the most expensive 
pumps, and so effective that when in good condition, as 
regards packing, etc., they have been submerged for 
periods of ten days to two weeks and continued running 
as smooth and regular and delivered as much water as 
ever. When the water had been lowered enough to 
reach the pumps, the pistons were re-packed, a few 
slight repairs made and the pumps started up again. 

Having uow traversed the inside or mining portion of 
the colliery, as briefly as consistency will allow, we 
will now follow the coal from the shaft and slope toward 
and to the breaker. Once landed on the surface, tbe 
loaded mine wagons are run by gravity to the foot of 
the car hoist or plane, shown in Fig. 10, which has two 
tracks for hoisting the loaded wagons or cars, and one 
Track for lowering the empty cars. The loaded cars are 
hoisted to the top of this plane, close to which the 
breaker tip or dump Is located, dumped and then 
returned by gravity to the empty track of the plane, 
lowered and distributed to the shaft and slope. 
This plane is supplied with three endless car hoist 

chains, one for each track, with hooks or catches at 
convenient distances, which take hold on the axle of 
the car, so that cars can be hoisted or lowered at most 
anytime desired, as the machinery running the chains 
is connected to the breaker engine and is in constant 
motion wbile the breaker is in operation. 
The coal having beeD dumped into the breaker, the 

preparation for market now begins, and this colliery, 
like nearly all the Reading operations, has the reputa
tion of shipping some of the best prepared coal. 

To follow the coal In its different courses through 
the breaker, we fear would become too tedious to most 
readers, so we will described the breaker machinery, 
etc., as briefly as possible. 

T h e breaker is 130 feet long, 90 feet wide and 55 feet 
high from the rail at loading shutes, s h o w n in Fig. 1 2 ; 
and Is iltted out with all modern machinery for the prep-
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FIG. 11. 

aration of anthracite coal, some of which is : 4 sets 
rollers, from 22 to 30 inches in diameter and from 30 to 
52 Inches long, 8 screens 5 feet diameter 12 feet long, 
2 screeus 5 feet di
ameter 9 feet long, 4 
screens 4 feet diam
eter 6 feet long, 12 
wooden jigs with 
scrapers, etc., com
plete, 9 sets of coal 
and state elevators, 
and all other neces
sary appliances, all of 
which are run by an 
engine with an 18 inch 
cylinder and 00 luch 
stroke. 

Iu addition to the 
breaker there is a sep
arate jig house, 53 
feet long, 41 feet wide 
and 40 feet high, 
which con ta 1 n s 8 
wooden jigs, 9 screens 
from 4 to 5 feet in di
ameter and from 0 to 
13 feet long, and 2 
sets of elevators 50 
feet long. This ma
chinery is run by an •" 
engine with cylinder .—*-**•--
16 inches diameter 
and 34 bach stroke. 
The breaker, jig 

house and all other 
colliery buildings are ; 
heated by steam, 
which requires nearly 
3,000 ft. of gas pipe 
from J 'n*3--*1 to 4 
inches ba diameter, and 3 large heaters 30 inches diam
eter by 30 feet long. These heaters are used in the 
breaker where an extensive heating surface is necessary. 
The steam generating plant 

consists of 8 tubular boilers 
72 inches diameter by 18 feet 
long, capable of producing 
180 horse power each, also 
18 cylinder boilers 34 inches 
diameter by 30 feet long, 
which can furnish 30 horse 
power each, or a combined 
capacity of 1,980 horse 
power. The latter, or cylin
der boilers, are gradually 
being replaced by the tubular 
boilers, which are superior 
in many ways, although the 
old cylinder boiler had its 
advantages, the principal 
one being that during the 
droughts, so general in the 
coal regions wliere nearly all 
neighboring springs are de
stroyed by breaches and crop 
falls, the acidulated water 
discharged from the mines 
could be purified cheaply to 
such a degree that it could 
be used for steam purposes 
in these boilers, but then 
there was constant danger of 
neglect In the proper puri
fication of the water, and the 
company has undoubtedly 
pursued a wise aud econom
ical course in gradually re
placing them with the more 
modern tubular boilers, which are capable of producing i 
a greater per cent, of power per ton of fuel consumed. 
This change, of course, necessitates an adequate supply 
of pure spring water, which is furnished by the Anthra
cite Water Company from their reservoir on Waste 
House Run, a few miles north of Ellangowan. To meet 
the increased demand, this water company has laid dur
ing the summer of 1894, nearly 7,000 feet of 10-inch 
hautboy pipe, connecting their reservoir with those of 
tbe Mahanoy City water eonipaiij', which owns several 
reservoirs, and in addition have a pumping station in 
the Catawlssa Valley on Meseer's Run aud Nigger Run, 
which can furnish a supply almost Inexhaustible. 
To close this article without making mention of the 

Improvements now in progress and the future prospects 
of Ellangowan, would be unjust alike to tlie reader and 
the company. 
During tbe past year or two the slope was extended 

below the shaft level a distance of 110 yards, to develop 
a new lift, which, by the way. Is Ellangowau's limit in 
the basin, this slope wUI be used as a tender slope for 
men, feed, timber, etc. A double track slope for hoist
ing coal has also been sunk to this level, which is now 
completed aud In operation. Ou this new, or 5th lift, 
gangways are driving in the Holmes vein (14 feet thick) 
east and west, aud a tunnel has beeu started from the 
west Holmes gangway toward the Buck Mouutain vein, 
which It is estimated,will be cut at 400 yards. The tunnel 
has already cut the Four Foot vein, 5 feet thick, the Top 
Split of the Mammoth vein,12 feet thick, and the Middle 
Split of the Mammoth vein, 12 feet thick, and will cut 
veins aggregating 43 feet iu thickness. Considering the 
run eabt and west and that the veins will yield 50 per 
cent., which is a low estimate for this colliery, we have 
5,050,000 tons yet to be produced from this level alone. 
Estimating that the coal remaining unmined in the up
per lifts will yield fully us much, gives us in round num
bers 10,000,01)0 tons to be produced from the whole col
liery ; then taking au average production for the past 
five year-3, we find that Ellangowan colliery will have 
coal enough lo continue operation 25 year 

In our estimate for the new lift, we have not considered 
any veins above the Holmes as they are reserved for 
Maple Hill colliery on the south. 
A word in regard to this new slope : When It was 

decided to open the uew lift it was first proposed to 
extend the present slope, with a double track, 
then widen the entire length above the shaft r 

level and have a double track slope from the 
surface to the new* lift and take the coal to the 
surface through this slope. 

This plan, however, has so many disadvan
tages that It was liualty abandoned and the 
single track slope extended, and provision 
made for a double track undergrouud slope 
from the shaft level to the new lift. Aftei se
lecting the most available location, a narrow 
shute was driven ou liue of the proposed slope 
from the new lift to the shaft level. After 
this the slope was started from the shaft 
level, and this chute was used to convey the 
coal excavated for the necessary width of the 
slope, to the gangway below, eo that no en
gines were required iu the sinking of the slope. 
The timber was lowered from the shaft level 
as needed by an ordinary hand crane and 
hemp rope. 
For various reasons it was deemed advisable to place 

the engines for this slope on the surface, and bore holes 
8 inches iu diameter were bored from the surface, with a 
regular oil well drill rig, and so accurate the 
surveys, that the deviation from the point de
sired in the mines, was scarcely noticeable. 

In one hole, 4 inch oil well casing was 
placed and enclosed with sand and cement, 
this pipe was for one rope. In the other hole, 
4 inch oil well casing for the other rope, 2 
inch gas pipe for speaking tube, and H inch 
gas pipe for signal wires, were placed aud the 
whole enclosed with sand aud cement. A 
view of the engine house and sheaves for this 
slope are shown in Fig. 8. 
When the holes were completed, and the landing of 

the slope O Q the shaft level nearly completed, it was 

A N e w Type of Mine Insulator. 

I The Ohio Brass Co., of Mansfield, Ohio, as will be--
'seen by their advertising space on page III, are manu-
j facturing aud putting on the market, a new device for 
1 the suspension of trolley wires in mines. 

The accompanying cuts show views of this mine in
sulator as well as the Jewell Trolley Sling, which is 
most frequently used in connection with it, 

FIG. IS.—Li \r B R E A 

total of GO years since it was first opened. 

found that owing to the pillars in the Immediate vicinity 
of the slope being very narrow there were indications of 
a "squeeze""or settling which if allowed to continue 
might eventually ruin the bore holes and damage the 
entire slope. As the heavy timber already in place gave 
evidence of the heavy strain it was decided to build 
brick and cement walls, and to use steel X rail for 
laggings to support the roof, this was done and so satis 
factory were the results that we show In Fig. 9 hov. 
the walls were constructed. 
In closing, the writer wishes to acknowledge the 

courtesies extended by Mr. R. C. Luther, Gen'l. Sup't., 
Mr. Geo. S. Clemens, Division Engineer and Mr. .lohn 
H. Pollard, Assistant Engineer in charge. 

The Otto-Hoffman Retort Coke Ovens. 

W e have received from the Otto Coke and Chemical 
Co. of Pittsburgh, Pa., an exceedingly handsome illus
trated pamphlet descriptive of the Otto-Hoffman Retort 
Coke Oven System, which is as much a treatise on the 
coking of coals of various grades and the saving of by
products as it is an advertisement of the Otto-Hoffman 
oven, which has met with such marked success oo the 
continent of Europe. Every coke maker or prospective 
coke maker should read this work, which is sent free on 
application to the compauy's office, Lewis Block, Pitts
burgh, Pa. 

Surveying Instruments. 

We have received from Messrs. F. O. Knight & Co , 
of 400 and 402 Locust ot., Philadelphia, a copy of then-
latest catalogue of engineering and surveying instru
ments and materials. Messrs. Knight & Co. are succes
sors to tlie late Ed in und Draper, whose Instruments won 
world wide renown for simplicity and efficiency. The 
Instruments now made by this firm combine all tbe best 
features ofthe Draper Instruments with many marked 
Improvements The catalogue which Is a handsome 
publication is sent to any address, free on application. 

The mine insulator consists of an outer covering ot 
either bronze metal or malleable Iron, which IB provided 

with means for attaching it 
directly to the roof of the 
mine by means of lag screws 
or bolts. This affords a very 
thorough protection for the 
Insulating material Inside of 
it, and effectually prevents 
any moisture from reaching 
it from the overhead drip. 
This insulator is also de

signed iu such a manner that 
there will be no surface leak
age of the current, due to 
coal dust or other conducting 
substances settling upon it, 
and its construction is such 
that the trolley wheel in pass
ing under the hanger cannot 
strike against the insulator. 
This insulator was especi

ally designed for one of the 
largest companies w h i c h 
make a specialty of Install
ing electric railway plants in 
mines, and is meeting with 
great success. 
The Jewell Trolley Sling 

is one of the latest designs 
of trolley wire ears that has 
been placed upon the mar
ket. The wire is simply laid 
In the concave lip and the 
projecting lugs are bent down 
over it, no solder being re
quired. 

The big is swiveled in the body of the ear, so that an 
oscillatory motion is permitted when the trolley wheel 
passes over It, thus preventing the pounding effect 
which causes so much trouble on rigid suspension. 

Both these articles are listed ln the new catalogue 
which the Ohio Brass Co. has recently put out tothe 
trade, and we believe that not ouly these articles, but very 
many others will be found of luterest to those who are 
interested iu this class of work. 

Information Wanted. 

Mr. Jos. Quigley of Westville, pictou county, Nova 
Scotia, one of our subscribers, Is anxious to know the 
whereabouts of his brother John Quigley, who was last 
heard from in Blossburgh, Tioga county. Pa., ten years 
ago. If any of our readers know of his whereabouts 
they will confer a favor by Informing Mr. Jos. Quigley 
at the above address. 

A Unique Album. 

W e have received from the Link Belt Engineering 
Co., of Philadelphia, an album of blue prints showing 
the scope and variety of their designs for coal handling 
plants. The album contains 34 views each 8\" x 64" 
on lino paper, the whole being artistically bound in white 
flexible oovers with blue title. Itis one of the hand
somest and most novel publications we have ever seen. 

Messrs. Abendroth & Root Manufacturing Company, 
makers ofthe Root Improved Water Tube Boiler recently 
received a cable order for three one hundred and thir
teen horse power Hoot boilers to be shipped to Johannes
burg, South Africa. Export trade is looking up with 
this company. 
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PROSPECTING. 
WHERE AND HOW TO FIND GOLD AND 

SILVER DEPOSITS. 
Visit to the Great Leadville Gold Mine, The Ibex or 

Little Johnnie, and a Description of the 
Peculiarities of the Gold as Found. 

{By Prof. Arthur Lakes, Golden, Colo.) 

Leaving the town of Leadville on a sleigh, with deep 
snow all around us, a temperature of 17 degrees below 
zero, and mock suns dimly shining through the frost 
laden atmosphere, we drove up Stray Horse gulch with 
the Mosquito range on our left—a dome of snow, 
spotted with innumberable stumps, of what In the early 
days of Leadville was a thick forest of pines, just peep
ing above above the snowy canopy. This forest growth 
has loug since beeu cut and utilized for mine timbers 
and for charcoal for the smelting furnaces. 

On our right were steep hills and banks like sugar 
loaves of snow. These huge hills of debris are the 
crowded dumps of the older Leadville silver mine. 
Owing to the limited area for dumping, they have had 
to crib their dumps with sets of timber. After about 
three miles ride up the gulch, the ravine widened a little 

clay, resulting perhaps from the decomposition of a 
porphyry highly charged originally with Iron pyrites. 
Sometimes this reddish or yellowish clay Is very stiff, 
anil you can see the pick marks of the miners very 
distinctly on it; where these marks are very distinct It 
Is a local sign of very good ore. In other places the 
ore body is exceedingly sandy. These sandy portions 
are sometimes in pockets and patches, stained with 
dark manganese or irou oxide ; particles of quartz are 
numerous, and glisten like frost grains all through the 
ore bearing sand. This sandy material generally carries 
the richest ore. Sometimes iu the ore body, patches of 
decomposed gray porphyry appear, showing their dis-
tlnot spots of felspar crystals. Again, tongues of gray 
undecomposed porphyry come in, which some think are 
newer Intrusive sheets Intruded iuto the ore beds, but 
more probably are the original unoxidized portions of 
the rock. Both oxidized and unoxidized carry ore, and 
are shipped with the rest. In these ramifying tunnels 
from 7 to 8 feet in height, neither top nor bottom to the 
ore Is shown, all is ln ore of more or less value. From 
these levels, shafts or man-holes go up Into upper levels 
in which large blocks of ore are stoped out. The 
method of timbering, whilst developing these wide thick 
bodies, is by series of square timber sets one upon the 
other. Like In a flat coal seam, after It has been exca-

SKCTION Tnitouan B R K K O E H I L L A N D I D A H O PJ 

into a strip called Adelaide Park, and a little above this, 
a similar and more elevated strip is called Idaho Park. 
The so-called park is about half a mile in length, by a 
quarter of a mile In width. 

The structure of this little strip of land Is interesting 
and important in couDection with the famous gold belt 
which occupies its length and breadth. It is a block of 
ground formed between two converging faults. Tbe Hue 
or side of one fault is represented by the steep slope 
descending from the east edge ofthe park, down into the 
Big Evans gulch, and the line of the other, by the rise 
of Breece Hill on the west side of the park. The little 
valley park Is dotted over with miuing shafts. At the 
head or upper portion of the park are the shafts of the 
Ibex company at various distances apart. Amongst them 
tbe shaft of the far famed Little .lohunle mine. Lower 
down tbe park, tbe discoveries of the Ibex company at 
the head, have stimulated other companies to ' 'go 
deep," aud in several Instances their shafts have found 
the coveted gold zone. The entire surface of the park 
eeems to be underlaid by gold-bearing phorphyry sheets, 
and a gold-bearing zone. 
The Ibex company alone has traced its great ore body 

for 1,200 feet iu leugth, by 500 feet in width. One of 
these porphyries is called the pyritiferous porphyry, 
which covers the top aud lower slopes of Breece IIHI 
overlapping the grey porphyry near the head of Idaho 
Park, and according to Mr. Emmons a later intrusion. 
A vent of it is In California gulch, aud it probably ex
tended south to Long and Derring hills, and west to 
Iron aud Carbonate hills. The gray porphyry, through 
which the shaft of the Little Johnnie penetrates, appears 
to be between four hundred and live huudred feet in 
thickness, aud below this again, is the ordinary white 
Leadville porphyry, whieh usually overlies or is associ
ated with the contact silver lead deposits in the blue or 
Carboniferous limestone. The relation of these in the 
present instance, will appear lu the diagram section 
copied from the U. S. Geological Survey Report by Mr. 
Emmons in Leadville, compared also with a more re
cent section from a different polut made by Mr. A. A. 
Blow. In the latter the presence of younger intrusive 
dykes and sheets of porphyry is shown by the black 
lines. 
To these porphyries, especially to the pyritiferous and 

gray porphyries, and possibly to the younger intrusive 
sheets, we appear to be mainly indebted for the exist
ence of the gold belt, whicb lies amongst them, rather 
as a broad interleaved sheet, than as a narrow belt. 

The gold ore shoot has been found locally as much as 
78 feet iu thickness, thinning down on either side. The 
ore shoot is not 1 nan even Hat shape or body, but undulates 
rising and falling, swelling and pinching. At the Little 
Johnnie mine we descended the shaft for 400 feet lo the 
main level, where we stepped out of the "lift" and 
followed a tunnel through its various turnings aud 
roundlngs for several hundred feet. The soft crumbling 
nature of the rock, together with the pressure of the 
hill above, require a certain amouut of timbering, with 
upright stulls about every five Teet, and logging on the 
roof. The walls and roofs of these workings are all ln 
pay ore. 

DESCRIPTION OF ORE BODY. 

T h e ore body consists of a decomposed ochreous 
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vated, the pressure from the roof is great, and In several 
places we saw bent or ciushed timbers. As one walks 
along tortuous tunnels and crawls up ladders into 
stopes and flat-i, one becomes bewildered by the laby
rinth. Below this upper set of excavations is a lower 
level, whieh, being wet, we did not visit, but in which 
we learned that some of the original undecomposed 
unoxidized pyrites were found, which proved to be a 
fairly valuable shipping ore. 
Though as great a thickness as 78 feet has been found 

locally for the ore body, this is by no means the average 
thickness. In places the ore shoot dwindles down to a 
mere line, whieh may lie worked and followed for some 
days, till It widens out Into thicker bodies. They never, 
however, leave or lose their ore or get off Its track, but 
•follow it through all Its varying thicknesses, turnings 
aud windings. The present decomposed matter forming 
the bulk of the ore deposit appears to have been de
rived from original bodies of gold-bearing lroo-pyrltes, 
as BIIOWU in the lower level, aud in the sandy or oxi
dized portions little square cavities are often seen, which 
were originally occupied by the pyrite crystals before 
they were oxidized out. It Is a matter of some dispute 
at present, as to whether the ore body Is a replacement 
of limestone at the usual Leadville "line of contact," ln 
other words, a replacement of limestone by ore that 
once existed sandwiched in between two beds of por
phyry, as is of ten observed in some of the silver lead 
mines of this region, or whether It Is a zone of re
placement and oxidation of portions of the upper gray 
porphyry and lower pyritiferous porphyry at about their 
natural line of contact. The fact that the ore body In 
many cases largely consists of lead carbonates, contain
ing both silver and gold, would suggest the replacement 
to be that of limestone, whilst the highly siliceous char
acter of portions of the ore body, might seem derived 
from a more siliceous rock, like the porphyries. Careful 

as a silver-gold belt. A peculiarity of theore Is, that 
It eontalus a small per cent, of bismuth. Some of the 
loeal assayers claim that tellurides are detected In some 
of the gold deposits of Leadville. 
The rocks containing the so-called "gold belt" dip off 

at a moderate angle from the the line of a great fault, 
and the area occupied by the present discoveries in the 
belt lies between two intersecting faults, the Colorado 
Prince fault aud the Weston fault. 
Wheu the lines of these faults are met with deep under 

ground, despite that they represent great commotion 
among the rocks, aud in some cases slips off several 
hundreds or even thousands of feet, yet contrary to 
what we might have expected, there is no wide gaping 
fissure, nor even signs of crushed broken rock. On the 
contrary, the sign of displacement is often ouly detect
able by the change in the character of the rock appear
ing on either side of a given line, and this line Is so 
narrow and tight, lhat you could not drive your knife 
blade Into it. Wheu this dividing line, however, Is 
opened up, the cheeks or face of the rock on either side 
the fault-line are found polished as smooth as glass, by 
the friction of the gradual slipping movement. 
At the Company's office we saw many beautiful speci

mens of free gold taken from this mine. < >ue of Its 
most striking characteristics Is Its peculiar Hake or 
leaf like form. Being tarnished also with a little cop
per or some other mineral substance, a grey or brownish 
tint, like that of a dead or autumnal leaf is given to it, 
and a saucer full of this free gold reminds one of a 
plate full of grey autumn leaves chopped up a little 
small. These leaves or Hakes issue from little cracks 
ln the rock and stand off from It a half inch or more. 
At other times the rock is full of wire-gold or impreg
nated with specks or graluB of gold. At the Carbonate 
Bank we saw a pile of gold bricks, some about the size 
of an ordinary brick, others smaller, most of them from 
this mine. The whole pile represented 107,000 dollars 
lu gold. With these also were saucers full of the 
chopped autumnal gold leaves we have described, and 
marvelously beautiful masses, delicate gauze ribbons, 
and rosettes of crystallized gold from Breckinridge 
miues in the adjacent South Park, all of the bright pure 
yellow gold. 

Despite the fact that this Leadville gold mine carries 
so many specimens of free gold, and despite the oxidized 
character of large portions of the ore, It does not appear 
to be a "free-milling proposition." The ore is sent to 
the smelter lu preference to the stamp mill, as the for-
mer gives the best returns. 
The soft character of the ore body, and Its compara

tive horizoutaiity renders its development very easy, 
the most Important expense is that of timbering. 

Nova Scotian Examination. 

In our Issue for June, in answering some Nova Scotian 
examination questions sent us by a reader, we misunder
stood one question and answered it wrongly, and to make 
It worse, several typographical errors crept into the 
answer. So, to prevent our answer misleading any 
student, we re-publlsh the question and answer it cor
rectly, giving the rule for finding the quadiant courses. 
tJcEs Calculate trigouometrically the bearing and 

distance of 6'from the center of the shaft in the follow
ing traverse: 

Angle Bearing. I Distance. 

*r mi* 
•BIK1 ar 

irr. • ur 

F r o m the above It is evident that the bearing from the 
center of the shaft to A is 301" 29', and w e will w o r k the 
question out ou that assumption, and a s s u m e that the 
graduation of the Instrument is Buch that North is 
0 or 360°, East, 90°; South, 180° and West 270°. 
Ou page 71 of a " Treatise on Mine Surveying," by 

Bennett II. Brough, we fiud the following rule to calcu
late the bearing: 
" To the first meridian angle add the next observed 

horizontal angle. If the sum exceeds 180° deduct that 
amount from It If the sum is less than 180° add that 
amount to it. The result will be the second meridian 
angle, etc." 
The first meridian angle is M l " 29', or N. 8° 31' W . 
351* 29' 4- 90° 21' = 441° 50' — 180° = 261° 50', or 

S. 81° 50' W. 
201° 50' -t- 175" 12' = 437° 02' — 180° = 257° 02', or 

S. 77° 02' W . 

Shaft 

A to B 
B toC 

0°00' 
90° ar 
175° 12' 

N. 8° 31' W. 
S. 81° 60' W. 
S. 77° 0:*!' \V. 

trl hi; 

'-7 iti 
7-MNI 

0.14810 
H n-ihii 

IIDTIW 

analysis of the ore will doubtless soon decide tbis point. 
B y s o m e , the gold belt is considered but as a distant 
gold-bearing prolongation of the silver-lead ore-shoots 
of Irou Hill, the silver-lead having by reason of a greater 
a m o u n t of pyritiferous and other porphyries o n Breece 
Hill changed into a m o r e gold-bearing product. 

T h e ore consists of a certain a m o u n t of free gold to
gether with bodies of carbonate of lead carrying about 
50 ounces of silver to t w o ouuees of gold, in s o m e cases 
as high A S eleven ounces of gold or §300 gold to the ton. 
S o the so-called gold belt m a y m o r e strictly be described 

It Is s h o w n above that station C is 39.67 ft. north and 
136.22 ft. west of the center of the shaft. 

N o w , V'39.(17' -r 13G.32J = 141.98 ft. 

N o w , by dividing the latitude by the departure, w e 

find • ,„ -.,1 or .29124 as the natural tangent of the 
lob Z'i 

bearing from C to the center of the shaft. N o w .29124 
is the natural tangent of 16° 15', and as C is northwest 
of the sbaft, the bearing from C to the shaft is 
S. 16° 5G' E., and the distance is 141.88 ft. 
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THE LUKE FIDLER MINE FIRE. 

ITS CAUSE AND THE CONDITIONS THAT 
CAUSED ITS RAPID SPREAD. 

A Description of the Methods Employed to- Ex
tinguish the Fire and the Difficulties En

countered in its Accomplishment. 
(By Bnlrd Balberstodt E. M., PottsvUle, Pa ) 

The Luke Fidler colliery is situated about one mile 
east of the town of Shamokin, Pa., in the Luke Fidler 
basin of the Western Middle anthracite coal field. 

It is operated by the Mineral Kailroad and Mining 
Co., and together with a number of other collieries in 
this vicinity, is under the efficient superintendence of | 
Mr. Morris Williams, Mining Eugiueer. 
The operation is a large one, Its shipments in 1893 

amounting to 169,000 tous while employment was given 
to 750 men and boys. 
The developments consist of a water level tunnel 

2,000 feet long, cutting both dips of the Orchard and 
the South dips of tbe Primrose, Holmes, aud the splits of 
the Mammoth coal beds. 
In this basin and the Shamokin region generally the 

coal beds are known by numbers, begiuniug with the 
lowest bed geologically, hence the t Orchard bed is called 
the No. 12, and the splits of the Mammoth, the Nos. 8 
aud 9. 

Three short slopes, two of which are in rock, have 
been sunk from the surface. A short distance west of 
where the water level tunnel cuts the Holmes bed, an 
underground shaft (known as No. 1 Shaft) was sunk 
from this bed to the bottom splitof the Mammoth (No. 8) 
bed. The top of tbis shaft is 150 feet below the surface. 
From Hie level of the bottom of this shaft a tunnel was 
driven northward some 1,100 feet to the No. 4 or Buck 
Mountain bed. 
From the same level, two slopes were sunk on the 

Mammoth bed, the No. 1 Slope being 650 feet long 
while the No. 2 is l,CO0 feet. The No. 3 Slope was sunk 
from water level on the Holmes (No. 10) bed for a 
distance of 1,000 feet. 
A new shaft (see No. 2 Shaft Fig. 1) had been sunk 

from the Burface and at the time of the breaking out of 
the flre, had reached a depth of 920 feet, with 45 feet yet 
to be sunk when it will cut the tunnel driven from the 
lowest gangway on the No. 8 bed. 
The coal beds developed at this colliery are the 

Primrose (6 ft. 0 in.). Holmes (5 ft. G In.), Mammoth 
(two splits 6 ft. to 7 ft. each), Skidmore (6 ft. 6 in.) and 
the Buck Mountain (6 ft.). The pitch varies from 25 to 
37 degrees. 
The aggregate length of gangways is twenty eight (28) 

miles. Connections are made with the workings of the 
Hickory Swamp and Lancaster collieries, also with the 
abandoned workings of the Old Coal Hun colliery. 

The main fan, a 16 ft. centrifugal ventilator was situ
ated at the mouth of the rock slope A which is 150 feet 
in length (see Fig. 1.) 
The intake was from the water level tunnel and Coal 

Run workings. The air travelled dowu the Inside shaft, 
split at the bottom, passed down the Nos. 1 and 2 slopes, 
thence east and west aloug the gangways to the faces, 
returned through headings and breasts to a tunnel driveu 
to the No. 8 bed, thence by an air bridge to the air com
partment in the shaft which was connected to the 
rock slope. 
The underground shaft was divided into three com

partments, two of which were used for hoisting, the 
third wassubdivlded. Through one of these sub-divisions 
passed the steam aud column pipes to the pumps below, 
the other formed the return airway. The air compart
ment was securely bratticed off from the others with 
2 inch plank which iu turn were covered with lloor boards. 

As might be expected, the heat thrown off by the steam 
pipes made the brattice extremely dry: and to guard 
against fire, the regulations of tbe colliery required that 
in all examinations, a closed lamp or lantern should 
be used. 
On the evening of the 8th of October last, a carpenter 

was ordered to examine this air box and close up such 
cracks and crevices as migtjt be found. In direct viola
tion of the rule laid dowu, he used a naked light, 
though he had a lantern wtth him. Passing his lamp close 
to a crevice, the llame from it was drawn into the air com
partment and in a few moments the (lames from a fierce 
lire reached the top. aud iu less than 30 minutes reached 
and destroyed the fan at the mouth of the rock slope and 
consequently the. entire artificial ventilation. 

The engines used in hoisting from the No. 1 Shaft 
were formerly underground, and to accommodate them, a 
room (an old breast originally) had been excavatud, 
making a space 45 ft. x 30 ft. and 20 ft. ln height. The 
excessive heat thrown ofl" by the steam pipes had caused 
considerable scaling from the top, and to retain this, 
heavy cribbing had been erected. This, together with 
the heavy timbering ou the turnouts, became easy prey 
to the Hames. 
At the foot of this shafl there were two turnouts, one 

160 feet, the other 250 feet long, both in the No. 8 or 
bottom split bed. The slate between the Nos. 8 and 9 
beds at this point, wan but 10 feet thick, and as this had 
giveu away, cribbing to the height of 2l) feet was neces
sitated over the gangway timbers on the turnouts. 

A B the timbers and [dank, In the shaft burned away, 
the fire having started about, midway, they fell to the 
bottom, setting lire to the timbering about it and ex
tending quickly to the cribbing over the turnouts just 
referred to. If it be difficult to Imagine, how much 
more so is It to describe fittingly, the spectacle pre
sented to the gaze of the heroic miners, led by Supt. 
Williams, Inspector Brennan and Foremen Herr, Golden 
and Kolilbraker, when they advanced with pipe and 
howH to battle against it. 

Picture to yourself if you can, a shaft of this size, the 
mouth of it 150 feet below the surface, heavily timbered, 
with these long and heavily cribbed up turnouts above 

and below, the whole a roaring aud intensely fierce mass 
of lire,with flames shooting in all directions,while dense 
volumes of smoke, seemiugly rolling and unrolling 
themselves, assumed fantastic shapes. 
No pen cau fully portray the awfulness of the scene. 

It can be likeued only to a veritable Inferno. When 
the fire broke out some sixty men and boys were at 
work in various parts of the mine, and to rescue them 
alive was the first care of the officials. 
Volunteers were called for and a number sufficient to 

form three relief parties responded. 
< >ne party descended the new shaft, another gained 

the interior through the old Coal Run workings, while a 
third passed dowu the timber shaft and slope, high up 
on the hillside, north of the colliery. So successful 
were these parties that all but two men were reached ; 
two others found were directed how to escape, but, leav
ing the relief party still pushing forward, they evidently 
became bewildered and lost their way, as they never 
reached the surface. 
To the first alarm the city firemen responded and ren

dered valuable aid in saving from destruction the build- A consultation I 

FIG. 1 . — L U K E FIDI.ER COLLIERY, S C E N E OF FIRE, O C T . 8, 1894 

OO T T E D LINES S H O W W O R K I N G S IN NO. 8 VEIN. 
SOLID LINES S H O W W O R K I N G S IN NO. 9 VEIN. 
BROKEN LINES snow WORKINGS IN No. 10 VEIN. 

iugs In the vicinity of the mouth of the rock slope, out 
of which the fiames were shooting 50 feet into the air. 

1'pon the removal of the underground shaft engines, 
some time previously, they were replaced by engines on 
the Burface, and rope holes (8 In.) were drilled through 
the Intervening space. Down through these holes all 
Ihe water it was possible to obtain was run. 

While the relief parties were still searching, two 
3-inch lines of gas pipe were n m down the new shaft to 
the No. 1 inside slope and up this to as near the bottom 
of the shaft as possible. 
These lines completed, the water was turned onto 

the fire, but, powerful as these streams were, they 
seemed to have but little effect, except to make it seem
ingly burn more fiercely, due, no doubt, to the fresh 
current of air carried ln liy the water. 

Au advance was made, but as the party proceeded, the 
smoke from the lire beyond came in on their rear, over 
and down from the cribbing, completely enveloping 
them, making the place utterly untenable aud compel
ling a retreat. 
The shaft and slopes formerly downcasts had now, 

owing to the Intense iieat, become upcasts, and through 
the latter came quantities of fire-damp (CH,) which 
had gathered, since the stoppage of the fan, iu the work
ings below. The only outlet for this gas was through 
the area now in fiames. Two terrific explosions occur

red the concussion from which was so great that It was 
felt at points U miles distant. So great became the 
volumes of smoke that notwithstanding the full current 
of air was forced against it, the gangways in the Hickory 
Swamp colliery soon became filled with smoke, and it 
was not until a battery had been erected, that this could 

be overcome. 
The chances of a successful battle by the direct system 

of lighting, if they ever existed,had now entirely passed 
away. 
There remained but one thing to do—flood the entire 

workings to save not only this, but other valuable 
collieries from destruction. Four human beings alive 
or dead remained imprisoned ln the mine. Are they 
dead or are they wandering about iu a bewildered con
dition, that was the question to be decided. If there 
remains the slightest possibility of their beiug alive, 
Hooding can not be done. The relatives of the imprisoned 
ones, clinging to the hope that they might yet be alive, 
opposed Hooding which meant sure death, had it not 

already come. 
-as held at which were present State 
Mine Inspectors Brennan, Stein, and 
Maguire, Superintendents Morris 
Williams and Cieorge T. Morgan and 
the writer. The case was fully dis
cussed aud every poiut was carefully 
weighed. 
The condition of the mine when 

the last party of rescuers were 
driven back plainly demonstrated the 
impossibility of tbe imprisoned men 
being still alive. At the very outset 
Superintendent Williams stated in 
most unmistakable terms that he 
would sacrifice the eutiro colliery 
rather than flood it, If the slightest 
hope of rescue of tbe meu aHve or 
dead, remained. While the fire 
burned, the recovery even of their 
dead bodies was an impossibility. 
The conclusion arrived at was, that 
as every known means had been used 
to recover the men, aud that as all 
hope was gone, there remained 
nothing to do but to save the colliery 
if possible. To this, all present 
assented. 

Preparations were at once made 
to accomplish the desired end. 
Every known opening through which 
air could reach the fire was tightly 
battened down with plank and clay. 
It was decided to fill up the under
ground shaft with culm run iu with 
water through the rope holes from 
the surface. A track was laid to 
the culm bank, pipes were run from 
the pump, and the house built over 
the sheaves together with the sheave 
wheels, were removed. 
Four days after the fire broke 

out, October 12th, slushing began 
aud was completed ten days later— 
to accomplish this,there were dumped 
2311 cars of culm weighing 4622 
tons. 
To drown out the colliery, the 

waters of Coal Run were ran in 
through the Coal Run colliery. 
Two 8" pumps, one duplex the other 
single, pumped in water from the 
creek south of the breaker, while 
all water tbat could be spared was 
furnished by the Shamokin Water 
Co. 

Upon the completion of slushing 
the shaft, the battery In the tunnel 
was removed, and a force fan erected 
to permit an examination of the 
workings above waterlevel. 
This examination revealed fire 

still burning, and it was then de
cided to flood these workings to a 
height of one hundred aud twenty-
live (125) feet above water level. 
To do this the construction of two 

dams was necessary, oue in the water 
level tunnel, the second In the new 
or No. 2 Shaft. 
The dam in the tunnel Tig. 3) 

was built at a point about 50 feet 
Inside the No. 11 bed (see Fig. 2) of 

brick laid in Portland cement and was 5 feet thick. Deep 
notches -yere cut into the rock on the top, bottom and 
both sides of the tunnel as shown. Built into the dam 
were two pipes 8 inches aud 22 Inches in diameter re
spectively. The diameter of the larger pipe was re
duced, at the outer side, by fittings and valve to 10 
inches. Through this pipe it was possible for a man to 
to pass through the dam, to make examinations after 
the water had been drawn off, making it unnecessary to 
break through the dam, itself. The utility of this plan 
is obvious. 
The dam in the shaft (Fig. 4.) was constructed at a 

point 200 feet below the surface to prevent the escape 
of water through the workings on the No. 11 bed, to 
which there was a water level outlet some distance 
west. 
At the poiut noted, the planking on the outer side 

of the buntons was removed both above and below for 4 
feet and placed ou the Inner side as shown. The 
Intervening space was rammed with concrete to prevent 
the escape of water from the sides. 
The lower face or bottom was laid with 3 inch plank, 

next 1 inch flooring laid in the opposite direction tightly 
joined, upon this came a second tier of 3 inch plank, then 
the whole was overlaid with 10 Inch timber, these were 
braced with 10 Inch timbers as shown. It will be ob
served upon inspecting the drawing, that two pipes are 
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run through the dam. The object of these and their 
uses are as follows: 
The smaller or 8 luch pipe extended from a point ti 

feet below the dam upward to the water level where It 
was blanked, it 
was tapped with 
a n u m b e r of 
holes as shown; 
these holes per
mitted the es
cape of air from 
below and pre
vented Its com
pression, they 
also allowed the 
escape of a cer
tain amount of 
water when it 
rose to these 
h e i g h t s , and 
which fall ing 
upon the dam 
from above, 
assisted, by its 
weight, ln resist
ing the upward 
pressure now 
exerted against it. 
The 10 Inch pipe was fitted with a valve from which 

the handle wheel had been removed and had been 
replaced by a pulley wheel; around this was run a rope 
which passed up to the surface and with which the 
valve could be opened or closed. Stable refuse was, 

OP D A M IN T U N N E L . 

depth which made the tanks ineffectual on account of 
the dam, the pumps lowered the water further,when the 
dam was removed, and hoisting with the tanks was 
resumed. 
At the present rate of discharge, the mine will be free 

of water by August 1st. Assuming this to be so, the 
time required to remove the water will approximate six 
months. 
The entire supervision of the work of subduing this, 

one of the fiercest miue fires the region has seen, fell 
entirely upou the shoulders of Superintendent Morris 
Williams, and he has agaiu demonstrated that his skill 
as an engineer Is equalled by his skill as a practical 
mining man. 
In conclusion I wish to acknowledge the obligation he 

and inspector Edward Brennan have placed me under in 
furnishing me with data and accompanying me over the 
ground since the fire, as well as for numerous other 
courtesies. 

PERFECT PUMP PACKING. 

Description of a Style of Packing which Is Meet
ing With GrePt Success. 

To say that all packings but P. P. packing have beeu 
failures In mine pumps would he untrue, but to say that 
they have not been unqualifiedly successful would bo 
true. Sometimes the fault lay in the shape of the pack-
lug, and sometimes both the shape of the packing and 
the quality of the material used in Its manufacture were 
to blame. 
In P. P. packing, Mr. C. A. Daniel, the manufacturer. 

FIG. 2.—CROSS SECTION L U K E F I D L E R COLLIERY, S C A L E 400 F E E T = 1 INC 

as the water rose, introduced through the 10 inch pipe • 
this Hoatlng upon the rising water effectually closed any 
crack or chink if any existed ln the dam. 

By continuing the pipes to six feet below the dam 
there was less danger of their becoming clogged with 
floating debris, as might have been the case had 
they been set flush with the bottom. The upward 

pressure sus
tained by this 
d a m approxi
mated 1000 tons. 
Three months 
time was re
quired to fill the 
workings to the 
desired height 
with water. 
After a suffici

ent lapse of time, 
the water at and 
above water 

r level was drawn 
off through the 
pipes in the 
tuunel dam. An 
examination was 
then made of 
these workings 
and uot a spark 
of fire remained. 
To removethe 

water from the 
workings below, 
p u m p s , the 
capacity of 
w h i c h w a s 
7,000,000gallons 
per diem were 
set to work, and 
in the new shaft 
two iron tanks 
with a capacity 
of 2,000 gallons 
each were placet! 

in the hoisting ways, the valve on the 10-lnch pipe was 
opened by means of the rope,permitting the escape of the 
confined water below. With thesetanks 3,000,000galions 
per diem were raised and discharged. (A detailed 
description of these tanks, etc., will appear in a later 
number). 
When the water in the shaft had been lowered to a 

endeavored to meet all the objections that could be 
found and that he has succeeded Is evidenced by the 
favor with which his product has met among mining 
men in the anthracite regions of I'ennsylvania. 
It Is doubtful If any mining region of the world pre

sents such problems In mine drainage as exist in the an
thracite regions. Strougly acidulated water In great vol
umes must be pumped from deep mines. This made 
the before mentioned regions an excellent field In which 
to test P. P. packing, and Mr. Daniel boldly entered it. 

grade or lubricatingoll. The graphite, Incorporated with 
the packing in its construction, has all beeu lloated to 
free it from grit, and Is of the finest grade. The rubber 
back from which the wedges are cut is a grade of cauvas 
aud rubber, which by experiment has been found to be 
least affected by steam,hot water,acids or alkalies. This 
packing has been ln use for about 18 months in many of 
the mine pumps and other machinery throughout the 
anthracite region, and has been praised in every Instance 
as something far superior to other makes. 
Pumpmen, where bad water is to be handled, claim 

that the graphite of this packing coates the plungers of 
the pump with a black film that Is to a large measure 
Impervious to the action of acid water and this preserves 
the plunger from corrosion. The Lehigh & Wilkes-Barre 
Coal Co., has adopted the packing entirely and has so far 
given it nothing but praise. Inone of thefr fan engines the 
packing gave five months and live days service aud was 
then only removed to see what condition It waa ln. It 
was found Iu splendid condition. This engine has a 
three inch rod, badly scarred from the use of other pack
ings. It runs day and night at a piston speed of 180 ft. 
per minute. For the same company, at the Hollenback 
mine, oue of their'•bull pumps" was packed with this 
packing. The rod in this instance weighs 7,500 lbs., 
and the cylinder rods are vertical instead of horizontal. 
Great trouble has always been experienced from condensa
tions in the cylinder,and the squirting of water over every
thing near. Since packing with "P. P. P." no water 
leaks at all. At the D. L. it W . mines the packing has 
been found in their worst miue pump to give 70 times 
more service than the packing they were using. Mr. 
Townseud Poore, Master Mechanic of the company, in a 

letter to Mr. Storrs, claimed for it the 
greatest economy ever found in steam 
or water packings. With all others 
using It, the same or similar praise has 
been given the article. Among those 
using the packing as superior to all other, 
are the following prominent operators : 
Hillside Coal & Iron Co.; (not quit*) 

through with test,) Elk Hill Coal &, 
Iron Co.; Mt. Jessup Coal Co.; Blue 
Ridge Coal Co.; W . T. Smith; New 
York it Scranton Co.; D.. L. &. W . Co.; 
Lehigh Valley Coal Co.; J. C. Haddock; 
Waddell (Estate)CoalCo.; Lackawanna 
Iron -t Steel Co.; Chamberlain Coal Co.; 
Simpson .t Watkins; Coxe Bros, it Co.; 
Jeddo Tunnel Co.; Lehigh & Wilkes-
Barre Coal Co.; Leisenring Coal Co.; 
Elliott, McClure A* Co.; T. M. Righter 
& Co.; Mid valley Coal Co.; Columbus 
Colliery, (Mt. Carmel;) Newton & Old 
Forge Coal Co's.; Langcliffe Coal Co.; 
Leutz, Lily & Co.; Clear Spring Coal Co.; 
Stevens Coal Co.; C. M. Dodson it Co.; 
A. Van Wickle; Pardee Bros. & Co. 
Reference to any of these will be sure to 
meet with a very favorable answer. 

Beauties ofthe Lehigh Valley. 

W e have received with the compli
ments of Mr. Chas. S. Lee, General 
Passenger Agent of the Lehigh Valley 
Railroad, a copy of a handsome album 
containing fifty photo-gravure Illus
trations of points of interest on the 

I Lehigh Valley Railroad. The scenery along this line of 
railroad is unexcelled in any part of America, and this 
taken with the good roadbed and absence of smoke and 
dirt due to the exclusive use of authraclte coal on the 
locomotive, makes the L. V. a favorite route from New 
York aud Philadelphia to all poiuts ln the Anthracite 
Regions, and to Buffalo, Niagara Falls and the West. 
The car equipment is flrst-class. The day coaches 

are models of neatness and comfort, the Railroad Com
pany's chair cars are fine, and the Pullman service fully 
up to that on any road in America. The dining car, run 
on trains Nos. 1 and 2 (between New York, Philadelphia 
and Buffalo) Is a luxurious one. Meals are served a la 
carte, and passengers pay ouly for what they order. A 
simple, economical meal can be ordered, or the bonvivant 
can order an elaborate course dinner with wines. Each 
pays for what he gets and for no more. The service Is 
flrst-class In every respect. 

FIG. 4. — E L E V A T I O N D A M IN S H 

R O D P A C K I N G . 

A glance at the above illustration shows that the 
packing brings into service a cushion which adapts it
self to the changing position of the wedges, formed by 
cutting the rubber back diagonally through its section, 
and thus keeps up a uniform pressure. The cushion 
acts as a lubricant carrier. 
The packing Is applied by entering it, cushion flrst, 

Into the stuffing box. The gland is then pushed down 
upon the rings and the nuts holding the gland in place 
are tightened with the fingers. A wrench is unneces
sary, as the steam or water pressure tends to force It 
against the gland. This pressure slides one wedge upon 
the other and dilates the packing, thus adjusting it 
automatically. This is well shown in hoisting engines. 
Wheu the engines are running forward with steam, the 
gland is so tightly forced on to the nuts that it cannot 
be moved. When they run backward without steam 
the gland is freely moved. In applying rings of this 
packing, the joints are broken, as in any other packing. 
The lubricant used iu the hemp cushion is of the finest 

Merit Wins Success. 

The Jeffrey Mfg. Co. of Columbus, Ohio, has during 
the past year run its full force full time, aud for a num
ber of mouths has had a large night force at work. Their 
present outlook is very good, and judging by the favor 
with which Jeffrey conveying machinery and Jeffrey coal 
mining machinery is received the shops will enjoy a con
tinuance of this prosperity. The company is certainly 
an enterprising one and the officers manage the business 
iu such a manner that the excellence of the Company's 
products and the promptness with which orders are 
Oiled wins new customers daily and clinches the trade of 
old ones. 

"Facts." —"High Pressure" 

The Babcock and Wilcox Company of New York, has 
earned a great reputation aside from that due to the ex
cellence of the B. A W . boilers. It is due to the hand
some and Instructive books they publish for free dis
tribution to steam users. Their annual publication 
"Steam" in several languages showed great enterprise 
and liberality. They have now issued two new special 
publications, one of which is entitled "Facts," and Is 
really a history of water tube boiler construction. The 
other, entitled •*IIigh Pressure" deals with high pressure 
steam. Both volumes are handsomely bound, illus
trated with remarkably fine engravings, and they are not 
only artistic in design but interesting as well. 
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MIN£ SURVEYING.* 
LATEST AMERICAN IDEAS AND MOST AP

PROVED PRACTICE. 

Rewritten for the use of Mine Officials, Surveyors 
and Engineers, from Lectures Delivered Before 
the Students of Columbia School of Mines. 

(By Edward B. Durham, E. M.) 
CHAI'TKK V. (CONTINUED) 

Iu the survey used for illustration, the total latitude 
and departure and elevation of the first point, as well as 
the azimuth of the back course, are known from 
previous survey. If now we add the latitude and 
departure of the first course to the total eo-ordiuates of 
the first station, we have the total co-ordinates of the 
second point, which is noted iu Its column opposite the 
second station. This is done for each station of the 
survey. Notice that when a north latitude Is added to 
the latitude of a point south of theorlglu.lt is practi
cally subtracting it from the total latitude of that point. 
The directions east and west, or north and south have 
the same effect on the operation as the plus and minus 
signs in algebra. At station 71 the work closed for the 
day aud everything was removed, so it was practically a 
uew survey that was commenced the next day. Instead 
of repeating the station and the total co-ordinates of the 
survey of the day before, they cau be dittoed down. 
The only remaining thing to be found now is the ele

vation of the points. This must be done in a round
about way, as the line of the survey was run between 
instruments, aud not on or parallel to the stations. The 
calculations Involved can be most clearlj- explained by 
taking the case in the example here given. 
The elevation of station 49 was determined by the 

previous survey to be 737.71, and height of the Instru
ment this time is + 5.03, as taken from the field notes. 
These are added together algebraically, giving 742.74 as 
the elevation of the instrument. The line of survey runs 
from instrument to instrument and in this case falls 
14..""54 feet which gives the elcation of instrument at 70 
to be 728.20, the next Hue rose 4.23 feet making the ele
vation of instrument at 71 to be 732.43 when the work 
stopped and tripod-* were removed. The elevations of 
the points are found by subtracting algebraically, the 
heights of instruments from the elevatione of the instru
ments. Thus the instrument at 70 is 3.64 feet below the 
point, if we subtract — 3.G4 from 728.20 we have 731.84 
which is the required elevation. This same method of 
proceedure will continue throughout the Biirvey, except 
where the tripods have been disturbed as at station 71. 
Here on resuming the survey on the following day, the 
instrument was set at a different height than ou the first 
day, so Its new elevation must be found by adding the 
height of instrument to the elevation of the point, as 
would be done in starting a new survey. If the tripods 
had been left standing, and had not been disturbed, 
there would have been no break in the line, and the cal
culations would have been the same as If the work had 
beeu done at on**} time. 

The words "Back" and "Forward" aroused to indicate 
that the first figures are those determined by the back 
survey while the secoud are those used in continuing the 
line forward. Station 72 was "temporary," as noted In 
the remarks column, and not having any point, could 
not have any elevation of point or height of instrument. 
The trouble iu carrying elevations with plummets 

would be, that there would occur just such breaks, as at 
Station 71, at every station, unless special precautions 
were taken to prevent it. 

It is often convenient to know the co-ordinates of 
stations, while iu the field, so after finishing the cal
culations on the sheets, they may be added to the note 
book opposite the stations. Iu the case of temporary 
points the elevation of tlie instrument will be all that is 
of importance. Also put a reference to the sheet, where 
the calculations can be found, on the page with the notes. 
All the calculations connected with surveying involve 

angles and require the use of the trigonometrical func
tions, especially, the sines and cosines. These have to 
be looked up iu tables, of which three kinds are in com
mon use, viz: 

1. Tables of natural functions, in uslug which tbe 
distance Is multiplied by the fuuctlon. Good tables of 
these will be found in the'haud books and are most con
venient for short, calculations in the field. 

2. Logarithmic Tables, which are an improvement 
over the first. In that all the arithmetical work is done 
by addition, thus: log. of distance log. of function — 
log. of result, but It Is necessary to open the book In 
three different places to hunt up the logarithms. 
Bruhn's Manual of Logarithms is one of the best and 
handiest for surveying. The tables given in many of 
the hand books are to small for rapid work. 
3. The Traverse Tables, where in using It Is only 

necessary to open the book once, and any calculation 
necessary is done by addition. The distances are given 
In lines and there are two columns headed sines and 
cosines, respectively. At the intersection of these with 
the line belonging to a given distance, will be found the 
product of the distance by the function of the angle 
given at the head of the page. The only one we know 
oT that Is Biiited for computing accurate surveys, Is 
R. L. Gurdeu's "Traverse Tabic." The distances run 
from 1 to 100 and the angles cover every minute of the 
quadrant. Tbe co-ordinates are given to four places of 
decimals W . & L. E. Gurley quote, Bruhn's Manual 
of Logarithms ut $2 .10 aud Gurdeu's Traverse Tables 
at $7 50. 

Iu reducing radiating sights to horizontal and vortical 
distances, preliminary to plotting, the small traverse 
tables found In many of the text books oo surveying 
will be found very useful and will give results as accur
ate as cau be plotted. 

PLOTTING. 

For KI.i • nf *jma1l areas on a large scale. Bay to 1 to 
300 feet, the protractor and scale cau be used to plot 

* lief-run In March, 1896. 

the survey, but for extensive work, the errors 
are liable to accumulate and cause great Inac
curacies. If the courses are laid out each 
time from the meridian, instead of from tho last course, 
a greater degree of accuracy can be obtained. Although 
the protractor saves calculating co-ordinates, it does not 
furnish any check on either the Instrumental work or 
on the plotting. The protractor will be a convenient 
and rapid way of plotting the radiating sights taken by 
the transit surveys aud will be sufficiently accurate. 
The plotting of the traverse of au important or ex

tended trausit survey, especially if the scale of the map 
is small, should be done by means of co-ordinates, using 
the protractor to check the angles and the scale to check 
the distances. 
In plotting by co-ordinates the first step is to lay ofl 

the paper in carefully made squares, about two iuches 
on a side, anil so that each side will represent a whole 
number of hundreds of feet. The most accurate way to 
divide the paper is to draw a line through its center, and 
near the middle of it to construct a perpendicular to it 
on both sides, theu from these as base lines, to construct 
with the dividers as large a rectangle as the sheet will 
take and sub-divide it into squares of the desired size. 
To erect the perpendicular, take a point on the center 
line where it Is desired to have the lines cross, lay off 
with the dividers points at equal distances on both sides, 
then, with the line joining these two points as a base, 
construct isosceles triangles on both sides of the line, 
and, through their apices, draw a line, this will be the 
desired perpeudicular and should cross exactly on the 
point first taken. 
The squares look well when drawn ln greeu or blue ink. 
In plotting the stations, they may be laid off from the 

nearest corner, formed by the co-ordinate lines, by con
structing a rectangle, with the dividers, whose dimen
sions are such,that the station will come at the diagonal 
corner of the rectangle from the corner of the square. 
The permanent stations are iuked in, after checking the 
plotting, by drawing a small red circle about the point, 
with a bow spring compass, leaving the prick mark in 
the center to indicate the exact position of the station, 
and placing the station number near, also In red. (See 
Fig. 13.) The survey lines can now be drawn in red 
iuk between the circles, taking care not to cut through | reliance can be placed on the old survey. 
their circumferences. Temporary points are plotted in 
pencil only, and after the detail taken from them, has 
been put on the map, they can be rubbed out. 
After the survey lines have been plotted, the detail 
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Fie. 13.—PLOT OF S-JUVHY. 

is added. Offsets are laid off from the traverse lines, 
aud radiating sights are plotted with a protractor and 
scale. The points, obtained in either way, are then 
joined by straight lines and the map is ready to l>e Inked 
ln. The outline of the workings cau be drawn iu black. 
This arrangement of colors ou the map, green 

forthe square, red for the survey lines, aud black for 
the worklugs, makes a nice looking map and keeps the 
survey lines and construction squares tut be back ground, 
while the outline of the workings stand out sharply. 
Sometimes the progress of the work from year to year, 
is shown by plotting the surveys made during each year 
in a different color, tben a glauce at the map will give a 
good idea of the area worked. Where the map**** are 
kept up to date by frequent surveys, each one should 
be plotted completely and dated. Then from the plot of 
the original survey there will be a succession of lines 
showing the growth of the workings like the annual 
rings in trees. The area between these lines will be the 

smaller scales. A largo scale can be used where mines 
are small or a large area can be readily divided so as to 
keep the sheets small enough to handle. A general 
map on a smaller scale can be made by transferring the 
plots of the different regions to a single sheet, by means 
of a pantograph. 
The surface should be surveyed, and the important 

details in the vicinity of the workings should be plotted 
on the mine maps, for the mutual protection of mine 
and surface. Care must be exercised in mining that 
the ground Is not so disturbed by settling as to injure 
the surface, or to allow water to flow Into the mine. 
The property line must be plotted on the working map 
in order that ample warning may be given of the 
approach of the workings to the boundaries. The exact 
distauce to the line had best be calculated, and so 
eliminate the errors in plotting. If a special survey is 
being run to determine tlie distance of the workings 
from the line, it will be convenient to use the property 
line as the meridian, and some point on it as the origin, 
then the departures of points along the face of the 
workings, will be their distances from the boundary. A 
common practice in working toward a line, is for both 
parties to stop mining so as to leave a wall for mutual 
protection. The thickness of the wall must be such 
that it will withstand the presseure of the overlying-
rocks without crumbling, and if necessary it must be 
able to withstand the hydiostatlc pressure due to the 
flooding of one of the mines. The thickness of the barrier 
for anthracite seams can be found from the formulas 
given by "The Coal aud Metal Miner's Pocket Book," 
p. 178. Width of barrier pilllar = (thickness of work 
ings X 1%' of depth below drainage level) -J- (thickness 
of workings X o). Each party should leave one half 
the thickness of the pillar. 
Any old workings in the vicinity of the mine, must be 

plotted on the maps so that the excavating may not be 
carried too close to them, endangering the lives of the 
men aud injuring the mine if a break Is made into them, 
allowing gas or water to escape. In approaching 
abandoned workings that are liable to be dangerous, it 
is always advisable to drive bore holes, say 20s feet 
long, in advance of the excavation, as a safe guard 
against accident as there is no way of telling how much 
liauce can be placed on the old survey. 
The principal plot for flat mines will be the horizontal 

plan and as the surveys are all referred to the horizontal, 
it will usually be the foundation map from which others 
are constructed. Elevations of points on the roof and 

floor should be noted frequently, in order 
to give some idea of the pitch of the ore 
body and in the case of the maps of coal 
mines, the dip should also be recorded 
accompanied by an arrow to show direc 
tion. In the latter.lt is sometimes con
venient to have contours of the floor, to 
show the formation to the best advaut 
age. These cau be drawn in from the 
elevations, the dips, and also by the gang
ways, which are usually driven on a regu
lar grade. 
Where the pitch of the ore becomes so 

great, that the horizontal plan is fore
shortened, so that it only approximates 
the shape of the workings, it is customary 
to make a projection ou au inclined plane 
parallel to the general direction of the 
deposit for the use of the mine foreman. 
This projection, on a reduced scale, is also 
used in the reports on the mine. It has 
the advantage of showing the workings in 
their true relative size, and is more intel
ligible to non-technical people than ortho
graphic projections. It cau be made by 
projecting the the distances along the 
strike of the ore deposit, from tho horizon
tal plan, aod using the inclined measure-

irded ln the note book for the distances in the 
f the dip. The stations and traverse lines, 

are omitted from this plot, they beiug usually placed on 
the horizontal plan aud sometimes on the vertical pro 
jection. As this Incline plan or section will uot be the 
engineer's working map, itcan be projected with suffi
cient accuracy for its purpose, lie will depend on the 
horizontal and vertical plans which can be made with 
greater accuracy. 

As the pitch Increases, the horizontal plan shows less 
and less about the mine, aud the vertical projection be
comes of more and more value. This is especially so 
when the pitch is over 45°. When the deposit becomes 
nearly vertical, the plan will be very small and of little 
use outside the engineer's office, and then the vertical 
longitudinal projection of the mine will be the most im
portant guide of operations. The survey stations can 
b* plotted by projection from the horizontal plan and by 
their elevations, and then the detail plotted from tbe 
survey lines by vertical offsets. Detail taken by radla-

ere the stations by pro-

dlre 

area mined in the period between dates. 
It is advisable to use the best, heavy, cloth mounted I nD„ eights can be plotted as w 

paper for the working maps, as they have to be handled jection and elevation. 

A more accurate way, where the strike of the deposit 
is regular, 1B to take the meridian parallel to It, then the 

frequently, and will soon wear out on light paper. As • 
the paper will vary In size with the changes lu the atmos
phere and by wear, It is necessary that a scale should 
be plotted on the sheet, so that it will vary with the 
paper, and then new work can be plotted to the same 
scale as the old. Much used maps are reported its hav
ing stretched 1 to 5 feet iu a 1000 feet In a few years, 
so In adding to old maps, care must be takeu that the 
scale is not distorted. 

A scale of i~>0 feet to the inch makes a very nice size 
for a small work, as distances can be picked off Irom 
the maps with considerable accuracy, but it would be 
too large for plots covering large areas. 
The iaw in Pennsylvania requires thut the working 

maps of the coal mines shall be 100 feet to the Inch, 
but even this scale is found to be too large for conveni
ence in extensive operations. 
Their cau be uo definite rule asto the scale of the map, 

except that a large scale, as GO feet to the Inch, allows 
more accurate plotting, and more dependence cau be 
placed on measurements takeu from the map, than with 

vertical projection will be in a plane parallel to the 
meridian and points cau be located by their latitude and 
elevation without projecting, and radiating sights could 
be plotted ln the same way or be projected as before. 

Cross sectionB through amine are often wanted, ln 
which case they can be constructed in the same way as 
the vertical projection, depending also on how the data 
were obtained. Mr. Johnson of Longdate, Va., took 
cross sections through narrow chutes, in a soft hematite 
mine with a hanging compass. 

In the oa-e of a large mass deposit worked in floors, a 
general cross-section Is needed to explain to others the 
the method of mining, and to show the arrangement of 
the floors and pillars. The piiucipal working maps will 
be the horizontal plans of the sepaiate floors, and each 
should show the pillars of the fioor above, so that in 
It'in lug new pillars, ihi-y can bo located so as to give the 
in &l -support to ihe weight from above. 
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If there are not too many floors or levels they can all 
be plotted on one sheet by using a different color, or a 
different kind of Hue, for each. 
This is the method used tn some of the coal mines, 

where there are different beds, overlying each other. 
If there are several floors or beds, the different lines 

on one map will be very confusing and it will be clearer 
to plot each with its own color, ou a separate sheet of 
tracing cloth, with the meridian lines drawn on it. They 
can then be placed over each other lu their proper rela
tive positions for study aud eomparlsion. 
This plan is often carried out much more elaborately 

In a glass model, by drawing the surface, and each level 
of the mine on a sheet of glass. These sheets a m then 
placed in a frame at the proper distance apart so that 
all the beds can he seen at once iu their proper relative 
positions. For this purpose a grade of glass known as 
crystal plate should be used to get the best results, as it 
is difficult to see through many thicknesses of ordinary 
glass. The plotting may be done by mixing the colore 
with copal picture varnish and linseed oil in proportions 
to flow easily aud dry readily, and applying them with 
drawing pens aud and flue brushes. A very fine model 
of this class was exhibited at the World's Fair,of a por
tion of the Copper Queen Mine of Arizona. It had hori
zontal plates of glass each showing the drifts of one level 
in its special color. These were mounted at the proper 
distance apart and BO arranged that any of them could 
be slid to one side to allow the examiuation of those 
below. The nature of the rock passed through was 
shown by means of conventional borders to the drifts. 
Above the horizontal plates were arranged two sets of 
vertical ones, with sections through the mine plotted on 
them. The sections were taken both on the north and 
south, and on the east and west lines, at distances of 100 
feet apart. The plates were suspended from overhead 
tracks and auy or all the plates of either set of sections 
could be placed over the horizontal ones and be studied 
in connection with any of them. The sections like the 
horizontal plans only showed the drifts and each plate 
included all within 50 feet on each side of the section. 
The plots were all made to the scale of 50 feet to the 
inch. 

A duplicate of this model Is contained in the collection 
of the Mining Department of the School of Mines, 
Columbia College. 

(TO HE OoNTINIED.) 

dustrial establishments, is in this connection worthy of 
special notice. 
These Industrial Railways aro built by the well-known 

C. W . Hunt Company, 45 Broadway, New York City, 
who have for many years given the subject careful con
sideration and have acquired an enviable reputation as 

Fio. 3.—Prsn C A R , W I T H A M O Y A H L E ^ K N T R E PIECE 

T O D U M P T U B L O A D O N E I T H E R SIDE OF 

THE TRACK. 

builders of high grade machinery of this class. Iu deter
mining the gauge and the radius of the curves most 
suitable for on industrial railway, it Is necessary to take 
Into consideration all of the circumstances under which 
it is to be used. 

N A R R O W G A U G E RAILWAYS. 

The Hunt System for Mining, Metallurgical and 
Manufacturing Establishments 

The fact that narrow gauge railways for handling and 
transferring coal, castings, parts of machinery and mater
ials of all kinds In and around manufacturing estab
lishments constitute a very important part in the 
economy In the operation of a plant is dally more 
fully appreciated, especially lu a plant of considerable 
magnitude or where the various departments are in sep-

PIG. 4 . — C O K E C A R B U I L T FOU T H E T O R O N T O G A S 

COMPANY, TORONTO, CANADA. 

£^The C. W. Hunt Company believe that if the gauge 
adopted by them (21-tJ Inches measured from the outside 
to the outside of the heads of the rails) is not the ideal 

arate buildings. A system of cars and tracks is as much I one, It comes very near to being so. In all of the rail 
a "machine" as a lathe, a steam hammer or a loom, j ways that they have built, they have never had a user 
and should be judged iu the same way. The saving in I even suggest that a broader gauge would bo better for 
time and labor assured by ltd introduction, the Increased | any purpose. 

2 . — H U N T S Y S T E M OF N A R R O W G A U G E R A I L W A Y S FOR M A N U F A C T U R I N G 

ESTABLISHMENTS. 

efficiencies of other machines or of the whole works at 
once effected, the greater protection against damage 
afforded material beiug handled or moved, and the gen
eral convenience, must be balanced against the interest 
on the investment and the expense of maintenance. In 
putting in a railway of this kind many questions arise 
which require careful consideration, such as: What 
gauge is the beBt for this purpose ? What radius curves 
sbould be used ? H o w heavy should the rail be ? What 
style of cars will be best r* What kind of cross ties 
should be used ? H o w shall the switches and crossings 
be made > Can turntables be avoided ? What will be 
the effect of grades, etc., until it looks as though one 
would have to abandon his regular business to decide 
these details. There Is however no necessity of doing 
this, if oue determines atthe outset to put iu a thor
oughly tried aud reliable system, leaving the entire 
matter with all vexatious details to the experience and 
expert judgment of the builders. 

The Hunt system of narrow gauge railways for in-

Iu a manufacturing establishment the curves should 
be of so short a radius that every part of a factory can 
be reached directly without expensive aud troublesome 
turntables. The Hunt Company state, "Our standard 
curves are 12 feet radius measured to the centre of the 
tracks. This radius is almost exclusively used In 
manufacturing establishments where cars are usually 
moved by hand, because cars can be used with a running 
gear which runs as easily on a curve of twelve feet 
radius as on a straight line, the axles taking a radial 
position with the outer wheels running on the flange, in
stead of on the tread, thus enabling workmen to move 
double the load they could with ordinary cars. It is for 
this reason that we build our railways with outside 
flanged wheels. 

"These variations from ordinary railway practice 
make no difference whatever in the operation of the 
general construction, except that the curves, switches 
and frogs must be especially arranged to suit wheels 
with outside flanges." 

The load which oau be carried on a railway depends 
not upou the gauge, but upon the strength of the track, 
consequently, whatever strength is needed to carry a 
certain load can be obtained with a narrow gauge, as 
readily as with the standard 4 ft. S\ iu. gauge. The 
Hunt cars are of Improved construction, and are fitted 
with a flexible wheel base, the axles takiug a radial 
position ou a curve, and the wheels and the curve so 
proportioned that there Is no slipping whatever to 
cause friction. This departure from the old style rigid 
base cars is an important feature of the Hunt system 
and the advantage will be at once appreciated by auy 
one who has had experience with rigid wheel base cars. 
The principle ou which the cars turn a curve is illus-

trated in Figs. 1 and 2. A cylinder rolls on a plane in a 
straight line without sliding friction; a cone rolls on a 
plane io a circle about its vertex, without sliding friction. 
If both of the wheels of a car running on a curve have 
the same diameter as the cone would have each rail, 
they are portions of the cone, and the wheels would run 

FIG. 5 . — C A B F L O O R 7 IN. A B O V E T H E RAILS, FOR B R O W N 

& S H A R P S M A N U F A C T U R I N G CO., PROVIDENCE, R. I. 
T H E RADIAL POSITION OF T H E WFIEELS ON T H E C U R V E IB 

W E L L S H O W N IN THIS OUT. 

around the curve without sliding friction, the axles tak
ing a radial position. The illustration Fig. 2 clearly 
shows that if correctly made, there will he no sliding 
friction in passing the curve. In applying these 
principles the outer rail around the curve is made of 
special form so that the wheel runs on a flange Instead 
of on the tread. The axle bearings are pivoted ln the 
centre, between the wheels, permitting them to take a 
radial position, as the wheels direct. 
Could the wheels be made absolutely round and ex

actly to the theoretical diameter, and the tracks per
fectly smooth and laid to an exact circle, the cars would 
then pa3s around a curve as easily as ou a straight 
track. It is Impossible in commercial machinery to 
fully realize theoretical conditions, but the difference be
tween the running gear as furnished by the C. W . Hunt 
Company aud the ideal oue is slight. 
Rigid wheel base cars do not run easily around acurve 

because one of a pair of wheels ofthe same diamoter, se
cured rigidly to the axle, must slide on the rails a dis
tance equal to the difference in the length of the inner 
and the outer rail. In a car having two pairs of wheels. 
with the axle boxes rigidly connected to the frames, not 
only must tills sliding take place, but it is increased by 
the unfavorable position In which the axles hold the 
wheels, as the axles cannot take a radial position, 
which is the one most favorable. Reside the standard 
cars illustrated in their latest catalogue, No. 9,504, Ihe 
C. W . Hunt Company is prepared to furnish cars of 
special design for carrying all kinds of material, and In 
this system of narrow gauge railways offers apparatus 
embracing in its construction all the latest Improvements 
In machinery of this class. 

BOOK REVIEW. 

The Modern Machinist, by .lohn T. Lsher ; published 
bv Norman W . Henley & Co.,182 Nassau St.,New York. 
Price $2.50. 
This, the latest work on machine shop practice, 

is written by a machinist of high standing who has 
had a wide range of experience both in this country and 
in England. The author's contributions on the subject 
fn " The American Machinist" and other high grade 
technical publications have always been favorably 
received by their readers. The book contains 322 well 
printed pages and 257 illustrations which are strictly 
new, not a rehash from other works on the same subject. 
W e notice that a large number of the cuts are perspec
tives, and all are well adapted to the subjects which they 
illustrate. Among the many subjects treated of, we notice 
Measuring Instruments, Vice Work, Chasing, Erecting, 
Lining Shafting, Planing, Shaping, Slotting, Milling, 
Lathe Work, etc. The book contains a copious table of 
contents and a good index. It should be in the bands of 
every person interested in the latest details pertaining to 
the modern machine shop. 

High Grade Hoisting Machinery. 

High Grade Hoisting Machinerj* is the title of a hand
some Illustrated catalogue of hoisting engines, boilers, 
etc., manufactured by the Pen Argyl Iron Works at Pen 
Argyl, Pa. The catalogue is one that will Interest every 
mine and quarry manager. It is sent free ou application 
to the Pen Argyl Iron Works, Pen Argyl, Pa. 
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Thii. detriment 1* intended for tl*r uae of those who wish to express 
their views, or ask, «r answer, questions on any subject relating to 
mining. Correspondents need not hesitate to write for supposed 
want of ability. If the ideas are expressed, ice trill cheerfully make 
an;/ correction in ruwi«*itit.ii that mail be required. Communica
tions should not be too lengthy, ami personal reflections should be 
carefully armded. 

All communications should be accompanied with the proper name and 
address of the. writer—not necessarily for publication, but aa a 

•antee of good faith. The Editor in not r.-sis>nsible for 
tW Corrrxjxmdence should be in a. 
technical terms and formula a* 
tion. 

Questions on subjects not directly con 
lished. 

tieics expressed in this DejHirtmcnt. 
simple language, and an free of 
possible, consistent irith clear soltt-

tected with mining trill not be pub-

Ventilatlon. 

Editor Colliery Engineer and Metal Mine?-: 

SIR:—Please insert the following question in your 
valuable paper. 
A mine employs 400 men and boys, and 400 mules. 
The amount of air for each man and boy is 100 cubic 

per minute and for each mule 400 cubic feet per minute. 
The area of airway is 8 ft. sq. and 0000 ft. long,and one-
third of the air is lost through friction of the mine and 
fan. The fan going at 85 revolutions per minute, what 
Is the diameter of the fan ? 

Yours, etc., 
Ladd, Illinois. G. H. 

Ventilation and Arithmetic. 
Editor Colliery Engineer and Metal Miner: 
SIR:—Please insert the following questions in your 
valuable paper for some of your readers to answer. 

(1.) What would be the area ofan airway to pass 
50,000 cubic feet of air per minute if 20,000 cubic feet Is 
passing through oue 5' by 4' or 20 feet area ? 
(2.) What is understood by the formula (3JS ? 
Work out and explain. 

Yours etc., 
Port Morien, July 17, 1895. A. M O D O N A L D . 

Coal Dust Explosions in Lignite Coal Mines. 

Editor Colliery Engineer and Metal Miner: 

Sin :—I noticed an article In the June number of THE 
C O L L I E R Y E N G I N E E R A N D M E T A L M I N E R by W . S. Carr. 

I have every reason to think that Mr. Carr believes in 
the dust theory as far as bituminous mines are concerned 
but he doubts the possibility of such explosions to occur 
In lignite mines. 
The purpose of this article is to prove to Mr. Carr 

that such explosions do occur In lignite mines in this 
country. On the Oth day of October 1894 an explosion 
occurred in one of the leading mines of the State of 
Washington, whereby four men were killed. The coal 
worked at this colliery is lignite. N o fire damp was 
ever found before nor after the explosion. I have never 
met a man yet, that is acquainted with this mine, who 
does not believe that this was a genuine coaldust ex
plosion. The flame could be easily traced for a thou
sand feet, 700 feet in a westerly direction, and 300 feet 
In an easterly direction from point of ignition. 
Coal dust explosions occur as often In the lignite 

mines aa lu the bituminous mines, iu proportion to their 
number. 
Another example of this class of mines is the Black 

Diamond Coal Co., of Mount Diablo, California. A n 
explosion occured at this mine In 187G, when eleven men 
died from the effects of it. Several minor explosions 
occurred at this colliery and to get burned was almost a 
sure death. There was no fire damp found in this mine 
either. 

Yours etc.. 
Tacoma, Wn., June 27. 1895. J O S E P H J A M E S . 

Nova Scotian Examination. 

Editor Colliery Engineer and Metal Miner: 

Sin: — Referring to the June number of your valuable 
paper and to your solution of the question from Nova 
Scotia, you say: "Drawing the right angle triangle A B 
Cand asumlng the hypothenuse A C as 25 feet, and the 
area 100 square feet." 
N o w I allege the forgoing construction, from auy 

geometrical stand point, Is faulty, if not quite Impossible 
to say tbe least, and I wish to submit the following as 
being far more correct: Lay off a liue A 0, 25 feet long, 
and upon It draw the right angled parallelogram AGO 
F tqual to twice the area of the triangle It is desired to 

sides to this triangle are very easily and briefly calcu
lated. 

Yours etc., 
Philipsburg, Pa., June 24, 1895. A. V. H O Y T . 

Removing Gas. 
Editor Colliery Engineer and Metal Miner : 

SIR :—Please insert the following in your valuable 
paper in answer to query given by R. R. G., in your 
June 1895 issue. 

As shown iu accompanying sketch, 1 would make an 
overcast at a, hang doors ou places marked d, and at b 
would place a regulator, so that the current being split 
at e, should have a sufficient volume to diffuse the gas 
pent up. I would erect a door at d in the upper heading 
outside of the hole at No. 18, aud would keep it open 
until a cross cut was made from tlie heading into No. 15 
chamber at dot 1, when I would close the door, and open 
trap door at No. 18 chamber. After the gas has been 
removed, across cut should be driven from No. 15 to 
No. 14 at dot marked 2, and while that Is in progress, a 
cross cut should be driven at dot 3, from heading into 
No. 11 chamber, and after gas has been removed, I would 

construct. This figure would have a widlh of 8 feet = 
to C O or A F. Upon A 6'draw a semi-circle ABC, 
aud join the points A B and B C. The triangle A B C 
being In a semi-circle is right angled ; Its elevation B It 
= Q C = 8 feet, and its area is 100 square feet, which 
fulfils the conditions of the uuesllon. 

By rcj resenting A U by y aud D C by x Lie uukuown 

O V E R C A S T ; b, R E G U L A T O R - C. D O U B L E D O O R S ; rf. SINGLE D O O R S 

e, SPLIT; IB, BRICK STOPPINGS; •1,2,3,4,5,6,7, P R O P O S E D 

CROSS-CUTS. 

start a cross cut from No. 11 to No. 10 at dot 4, and 
while that Is being driven a cross cut should be driven 
from heading Into No. 9 chamber, atdot 5, and after gas 
has cleared, a cross cut should be driven from No. 9 to 
\ No. 8 chamber, at dot G, and at the same time, a cross 
cut should be made from the heading Into No. 1 cham
ber, at dot 7. After the pent up gas has been removed, 
the cross cuts, dots 1, 3 and 5, should be walled up with 
a strong brick wall, thus leaving but one inlet Into the 
flooded district at No. 18. and one outlet from same at 
No, 1. Great care should be exercised iu the selection 
of men for that class of work, none but well experienced 
men iu their different callings should be permitted to 
work in that district. Yours etc., 
Nanticoke, Pa. W M . H. T H O M A B . 

PRIZE CONTEST. 
PRIZES GIVEN FOR TIIE BEST ANSWERS TO 

QUESTIONS RELATING TO MINING. 

For the best answer to each of the following questions, 
the value of $1.00 in any of the books lu our book 
catalogue, or six months' subscription to T H E COLLIERY 
E N G I N E E R A N D M E T A L M I N E R . 
For the second best answer to each question, the 

value of 50 cents in any of the books in our book cata
logue, or three months' subscription to T H E COLLIERY 
E N G I N E E R A N D M E T A L M I N E R . 

Both prizes for answers to the same question will not be 
awarded to any one person. 

Conditions. 
Firnt—Competitors must be subscribers to T H E COL

LIERY E N G I N E E R A N D M E T A L M I N E R . 

Second—The uame and address iu full of the contestant 
must be Bigued to each answer, aud each answer must be 
on a separate paper. 

Third—Answers must be written in Ink on one side of 
the paper only. 
Fourth—"Competition Contest" must be written on 

the envelope in which the answers are sent to us. 
Fifth— One person may compete iu all the questions. 
Sixth—Our decision as to the merits of the answers 

shall be final. 
Seventh—Answers must be mailed us not later than 

one month after publication. 
Eighth—The publication of the answers and names of 

persons to whom the prizes are awarded shall be con-
sidered eufilcient notification. Successful competitors 
are requested to notify us as soon as possible as to what 
disposal they wish to make of their prizes. 
Competition Questions for July 

QIIEH. 109. Our mine Is situated in a region where 
clean soft water cannot be obtained for feeding the steam 
boilers, and we are therefore obliged to get our supply 
from the uudergiound feeders that are highly charged 
with sulphate of iron, aud as you no doubt expect, the 
boilers last a very short time and entail on us expense 
that we wish to avoid If we ean. One of our operators 
has returned from South America and he says a mine 
superintendent there can neutralize sulphate of Iron 
with common salt ami he thinks I should do the same. 
Will you then explain to me the chemical action that 
takes place when salt Is thrown into warm waler contain
ing sulphate of Iron aud how it Is that as the water cools 
sulphate of soda crystalizes on the bottom and sides of the tank ; and I will also be obliged If you will explain to me the chemical action (if any) of soda sulphate on the shell of the boiler. Q U E S . 170. A wealthy laud owner has just granted 

me a lease to mine a lignite bed 10 feet thick and mak
ing an angle 70° with the plaue of the horizon. The 
lease confers on m e the right of way and the power to 
utilize any of the surface or underlying strata. The 
surface is on a bed of saud 20 feet thick aud at first 
sight that would appear to be an unfavorable condition, 
but the lignite coal Is good, aud can secure an open 
market at a high price ; we have however certain diffi
culties that must be overcome in the mode of workiug; 
for example, tbis coal is exceedingly subject to spontan
eous Ignition, and any small in the gob, or pillars 
left in, takes fire as soon as subjected to increased 
pressure. Therefore we must extract the whole of the 
coal, aud I wish you to instruct me how to do it with 
the use of very little timber, at a small cost per ton, 
and with safety to the miners. To secure a good plan, 
think over all the modes of vein and bed mining in 
general use. 

Q U E S . 171. I am the principal director of a mining 
company, and-we have the choice of one of two mine 
properties, and in either of which, we could work the 
same valuable stiam of bituminous coal at a depth of 900 
feet. There are two seams of coal overlying the one 
we wish to work aud we will call the bottom oue No. 3, 

and the one above It Is No. 2, and the 
top one No. 1. All the seams are lying 
level aud their depths are, No.l, 450 feet; 
No. 2, 630 feet; and No. 3, 900 feet. Be
tween Nos. 1 aud 2, is a bed of coarse 
sandstone that sheds much water, aud in 
oue of the offered properties A, the top 
seam has been all worked out, but in 
the other property B, none of the seams 
have been worked. I will therefore deem 
it a great favor if you will say which of 
the properties A or B would be the 
safest investment, and for what reasons? 

Q U E S . 172. In prospecting for coal, 
rotary tube boring Is the best, because 
the cores furnish fine examples of the 
fossils peculiar to the strata in question. 
This being so, will you tell me the 
names of some of the fossils peculiar to 
Permian and Silurian rocks; for example, 
suppose you are boring in a bed of fine 
shale, and the core when broken shows a 
featlierllke fossil, made up of cells ar
ranged in regular order, after the 

manner of the structures of the hydrozoa. Which 
formation would that shale belong tor" and what is the 
general name of that variety of fossils? Again you are 
boring iu a limestone, and the core when broken shows 
several examples of a starlike netted structure, 
something like a spider's web, and undoubtedly belong
ing to the hydrozoa, which formation is this? and what 
is the name of the fossil in question? 

Q U E S . 173. For the purpose of haulage ln a level 
seaiu, a branching road has to be made, at a right angle 
with the main entry, and we have to make the connec
tion with a curved entrance, the radii of which are to 
be 22 feet for the inside, and 29 feet for the outside of 
the curve. Give a plan with all the necessary explana
tion of how you would proceed to secure the correct 
curvature for this junction. 

Q U E S . 174. M y Uncle George is a mine superin
tendent and he asked me to-day If I had given due at
tention to the study of mine machinery, and steam 
engines and boilers? and I said oh! yes, I know all 
about them, and nobody can teach me any more than I 
know; and he said, "hem," and continued, solve m e 
this question and let me have the answer iu a few days. 
W e have a seini-porlable hauling engine in the Bur

dock mine, and it is rather light for the work, and there
fore, always runs with full steam. It is 80 horse power, 
and Ihe highest pressure of the steam at blow-off is 90 
pounds on the square Inch. 
The train has a speed of 10 miles an hour on the level 

road wheu the steam pressure falls to 50 pounds on the 
square Inch, and on coming within 850 yards of theshaft 
the traiu of cars has to ascend an incline, when the speed 
reduces and the pressure of the steam ln the boilers 
rises to 90 pounds on the square iuch. N o w the boiler 
Are (before the s-tart) is banked up to keep the horse 
power of the boiler uniform throughout the journey. 
The question makes three demands: 
1st. W h y does the boiler pressure vary? 
2nd. AVhat Is the gradient or the incline? 
3rd. What Is the speed of the train on the incline? 
I frankly confess, 1 have made a mistake In bouncing 

to m y uncle George, and I hope you will help me out of 
the dilemma by answering the questions for me. 
Solutions to Questions which Appeared In tho 

June and Previous Numbers, and for which 
Prizes Have Been Awarded. 

Q U E S . 137. It is said you can measure the velocities of 
air currents iu mines with a thiu light pine board 2 feot 
deep, 1 5 feet broad, and a \ inch thick, and weighing 3 
pounds. The board is suspended atthe top corners with 
two pieces of fine twiue, tied to the lop timber. The air curreut blows the bottom edge of the board out of line with the plumb-line hung up close to one side of it, and the velocity is found from the pressure per square foot of the moving air. Cau you tell me three things • Fir-̂ t, is the force producing the dellections of tho board, proportionate tn the slues, or the tangents of the vertical angles? Second, what Is the velocity of the air cjrrent tu dellect the board 42°, and how would you find the augles of deileciion, with only a two-foot rule for a measure ? A N S . The force producing the deflection of the board is proportional to the tangent of the vertical angle of deflection, because if the surface of Impingement always made a right angle with the direction of the current, the force would be proportionate to the slue of the angle, but the suiface of Impingement is canted, and therefore Its effective surface varies as the cosine of the verticle amrle and the force required for deflection i.-*. therefore • :—- = T. cosine 
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Tangent of 42° = .900404 and 
W 

F. N o w F Is 

equal to the foot units of the force, and as the area of 
the board is 3 square feet and the weight of the board is 
3 pounds, the weight per square foot is 1 pound, and the 

Tan. 42° X 1. w .900404 x 1 
foot units required are —ss, =.Jr= — ----.-

.U-b .oth 
*-= 11.847. Again V F X %9 = v. then i/11.847 X 64~32 
-=27.605. That is, the velocity of the current is equal to 
27.005 feet per second. To find the angle of deflection 
measure a line from (and at a right angle with) the 
plumb line to the bottom edge of the board. 

AD0LPHB C O O K , 
Houtzdale, Pa. 

QUES. 157. You have given to you 23 grains of an 
average sample of coal, to And Its evaporative power. 
Will you explain to me, however, before you begin, how 
you will proceed to do it, and further tell me how it 
occurs, that some samples of bituminous coal, show a 
greater evaporative power than some samples of anthra
cite coal, notwithstanding the fact that average samples 
of anthracite, have a greater evaporative power than 
average samples of bituminous coal. 

A N S . T O determine the evaporative power of coal, an 
instrument called a calorimeter is used of which the 

drawing is con
venient for 
practical pur
poses. It con
sists of a glass 
vessel con
t a i n i n g a 
known quan
tity of water. 
A weighed in
variable quan
tity of the coal 
to be experi
mented with. 
is intimately 
m i x e d iu a 
mortar with 
about ten times 
its weight of a 
mixture of 3 
pts. potassic 
chlorate and 
one of potassic 
nitrate. This 
m i x t u r e la 
placed In a 
small copper 
c y 11 n d e r C, 
which in its 
turn Is covered 
with another 
copper vessel 
B It, furnished 
with a tube 
and stop-cock 
on the upper 
side, a u d 
pierced with 
holes V, V, V, 
on the lower 
end. A fuse 
Is placed in the 

smaller cylinder containing the mixture, this is lighted, 
the stop-cock closed, and the apparatus let down to the 
bottom of the graduated flask containing the water. 
When combustion has ceased, the stop-cock Is opened 
and the apparatus moved gently up and down, care being 
taken not to raise it out of the water. The temperalure 
Is noted at the beginning and end of the experiment, and 
from a table supplied with each instrument, the caloriAc 
power is found. The rise of tbe temperature, plus 
ten per cent, of this rise will give the number of pounds 
of water which 1 lb. of coal will convert into steam from 
and at 212° F. I should separate the coal given into as 
many parts, so that the mixture would very nearly fill 
m y copper cylinder, the more tests taken a better 
average re-ult could be fouud, and proceed with each ex
periment as given in the above description. 
Some sample of bitumiuous coals that contain a small 

percentage of ash, show a higher evaporative power 
than some samples of anthracite coal that contain a 
high percentage of ash. 

II. K. MOBERLY, 
West Newton, Pa. 

Second Prize, JOSEPH VIRGIN, Holsopple, Pa. 

QUES. 158. I am a mine foreman, and the superintend
ent offers me promotion if I can obtain by skillful 
mining, all but ten per ceut. of the coal In a given dis
trict that measures in plan, 200 by 300 yards. The 
seam is a bituminous one, 6 feet thick, and of moderate 
hardness; the roof stone is firm and strong but the floor 
is soft and tender, the under shale being as thick as the 
seam 

Will you assist m e witb your advice by making it 
quite clear how I should proceed and be successful in 
working this coal at a depth of 000 feet from the surface? 

A N S . I would work this coal by bord and pillar, aud 
make the bords 120 feet long and 12 feet wide, and the 
headings 75 feet long and 6 feet wide. This would leave 
pillars having a base of 1,000 square yards, to rest 
securely on a thick soft bottom. 
Having reached the boundry limits I would flrst com

mence to draw out the flanking pillars, and take great 
care to keep a long face on all the pillars in line, and to 
prevent a squeeze by subsidence into the soft bottom I 
would secure the face with chocks. 

GEORGE BROWN, 
Falls Creek, Clearfield Co., Pa. 

Second Prize, H. Iv. MOBERI.Y, West Newton, Pa. 

QUES. 159. 1 am about to try some experiments in the 
old workings of a certain district in a coal seam, where 

the coal has all been extracted and the roof and the fioor 
have not yet broken. This vacant space measures ln 
plan 250 by 312 yards, the area of tlie roof and floor 
being that of a rectangular parallelogram. To escape 
the risk of beiug lamed or killed, will you tell me, first, 
what will occur when the floor aud the roof yield, after 
I have set up twelve props near the center of this space; 
second, what will take place If the coal face on all the 
four sides is timbered by props G feet apart and twelve 
feet from the coal face; third, what will occur If I set up 
back lines of props six feet apart, and twelve feet behind 
the face props, when the roof breaks ? The seam is 
level; 0 feet thick, aud 700 feet deep. 

A N S . First, the center props will act like a buttress, 
and throw the weight of the cover uuto the face. 
Second, the row of props 12 feet from the face, will 

throw the weight onto the roof far Into the goaf and 
cause a cave. 
Third, the second row of props will tilt the weight 

over onto the coal fa e, and thus crush the side coal and 
and break the face props. 

GEOROE BROWN, 
Kails Creek, Clearfield Co., Pa. 

Second Prize, JOSEPH VIRGIN, Holsopple, Pa. 

QUES. 100. The main entry or gangway in a coal mine 
runs level along the strike of the inclined coal seam, and 
for facility in the haulage, a road has to be made along tlie 
pitch of a grade of 20 per ceut. The junction of the 
main entry with the haulage road on the pitch, has to be 
made with a curve of 20 feet mean r,idius, aud I will 
deem it a great favor if you will tell me how high the 
floor of the curve Is above the floor of the main entry at 
6 points equally distant along the line of the curve, and 
measured from the zero point where the curve begins in 
the main entry ? 

A N S . The six points along the curve being equidis
tant, will be 15° apart, then call them a, b, c, d, e and/ 
aud the point of junction, zero, then 

zero too = 15° 
" to b = 30° 
" to c = 45° 
" to <f-= G0° 
" to e = 75" 
" t o / = 9 0 ° 

The heights of the different points above zero level 
will be proportionate to the versed sines of the angles, 
as 

15° versed sine of a = .0340742 
30° " " " b= .13397-10 
45° e ~ 2928032 
00° " " *• d -̂  .5000000 
75° e = .7411810 
90° / = 1.0000000 

20 

20 — 4 feet, and the heights at each of the points will 
be In feet. 

a= .0340742X4= .1862968 feet 
b = .1339746 X 4 = .5358984 " 
e •= .2928932X4 = 1.1715728 " 
fl = .5000000 X 4 = 2.0000000 " 
e = .7411S10 •, 4 = 2.9(147240 " 
/ = 1.0000000 X 4 - 4.O000000 " 

JosErn VIRGIN, 
Holsopple, Pa, 

Second Prize, II. K. MOKERI.Y, West Newton Pa. 

QUES. 161. I am told that I as a professional miner 
should be able to identify at sight the characteristic fos
sils of the Carboniferous formation, and those of the 
formations directly above and beneath it, such as the 
old red sandstone and the Permian and new red sand
stone. And I am dllllgently seekiug the knowledge 
required. 
Some say that the fishes of the old red sandstone had 

peculiar tails, aud they were covered with peculiar 
scales, will you please explain to me all these peculi
arities as exemplified ln four examples of the fishes of 
tie* period. 

A N S . The fishes of old red-sandstone period had 
heterocercal tails that were vertebrated, that is the ver
tebral column was continued Into the upper lobe of the 
tail, like the sharks and sturgeons in our seas now. 
These fishes where also placold and their plates or scales 
were ganoid, that is, the homey scales or plates on the 
fishes had a pearly lustre. 
Example 1. The ceplialaxpn* of the lower series is re

markable for the great enlargement of the bony en
ameled plates of its head, that formed a kind of defen
sive shield. 

Example 2. The axterolepis a very savage flsh from 
20 to 30 feet long, and coated with small placoid scales 
similar to the shark. 
Example 3. Found In the upper series ; the holoply-

chius a very large flsh, distinguished for the peculiar 
wrinkles on its gauold scales. 
Example 4. The pterychthys of the upper oldredsand-

stone-, a remarkable fish having only one pair of fins, 
which extended from each side of the body like a pair of 
oars. J O S E P H VIRGIN, 

Holsopple, Pa. 
Second Prize, Tuos. W E S T , Sherrodsvlllo, 

Carroll Co , O. 

QUES. 102. How do you account for the fact that if 
one endless rope haulage is one mile long, and another Is 
teu miles long, and the cars on the ropes of oue haulage 
run at the same velocity as the cars on the other, that as 
many coals arrive at the shaft by the long, as by the 
short haulage in equal times, and with the cars at equal 
distances on the ropes? 

While you are busy, please calculate for me the horse
power required to haul out with an endless rope haul
age. 000 long tons in ten hours, the road having an 
upgrade to the shaft of 13 in 150, and a length of 1,500 
yards. 

A N S . There are ten times as many cars on the long 
haulage as ou the short one, aud the large number is 

moving atthe same speed as the small one, consequently 
ten times the number Is the exact equivalent of thesmall 
number moving with ten times the speed. 
To find the horse-power notice that the cars will 

weigh as much as the coals there being two cars for one 
load, and taking the traction for coals, cars, and rope to 
be .013 of the load, and the modulus of the engine and 
sheaves to he .7 we thus fiud the H. P. 
The descending cars are balanced by the ascending ones, 

therefore, the load only is raised, and the strain due to 

the grade is • • •-— — 52 tous, and the strain due to 

traction only is, 1,200 X-013 = 15.0 tons, and the total 
strain is 15.6 + 52 = 67.6, we therefore find the 
horse-power to be 

67.6 X 2,240 X 1,500 X 3 
= 49.164 1 P, 

600 < 33,000 X -7 

GEOROE BROWN, 
Falls Creek, Clearfield Co., Pa. 

Second Prize, W I L L I A M D O N A L D S O N , Kangley, 111. 

Electric Traction In Belgian Collieries. 

The old horse tramway at the Amercceur Colliery at 
Jumet, in the Charleroi district of Belgium, has recently 
been replaced by an electric tramway. The line Is about 
a mile long, with a fairly uniform elope throughout 
hi the direction the loaded trucks are taken of 2.7 m m . 
per metre, the gauge of the line beiug 1.64 ft. The line 
communicates between the Chaumonceau and Belle Vue 
shafts by a sloping gallery, at a depth of about 30 yards 
from the former, and Is used for conveying the coal 
obtained iu the Chaumonceau pit to the Becoud-named, 
wdience it is conveyed to the sorting plant. The first loco
motive was put in use in duly, 1893, and proved so suc
cessful that an order was given for a second one of an 
improved type. The flrst locomotive was designed for 
the haulage of 300 trucks per ten hours each train con
sisting of fifteen trucks, the normal speed being five 
miles per hour. It Is 13 ft. long, 3 ft. 10 ln. wide, and 
3.77 ft. high. It has four wheels, and Its total weight 
complete Is 3 tous 2 cwt. 90 lb. The second one Is 14 95 
ft. long, 3.28 ft. wide and 4.34 ft. high, its weight 
being 4 tons 8 cwt. and 44 lbs. It has eight wheels 
arranged ln two bogies, suspended on spiral springs. It 
was designed for the haulage of 400 trucks per ten 
hours, each train comprising twenty trucks, the speed 
being 5 miles per hour. The feature of this installation 
is that it is on what Is known as the acumulator 
system, the supply of electrical energy being stored 
upon the locomotive, and not taken from conductors on 
the journey. The necessary electrical energy forcharglug 
the accumulators is supplied by the plant on the surface 
employed for the electric lighting of the pit bank, of
fices aud works. It Is conveyed down a service shaft by 
an Intnilated cable. Both locomotives carry a battery 
of Julien accumulators, comprising thhty-six cells. 
These are placed in ebonite boxes closed by a removable 
cover ofthe same material, and arranged in a chest on 
the framework of the locomotive. Iu the first locomo
tive the motor Is In the center and runs at 1,020 revo
lutions per minute, while the wheel of the locomotive 
makes eighty-five revolutions per minute, so that the 
ratio Is as 12 to 1. In this case the motor transmits its 
power to au intermediary shaft by means of wheels 
gearing in the ratio of 5 to 1, this intermediary shaft 
communicating with the axles of the locomotives by 
chain wheels and pitch chain. The second locomotive, 
however, has two motors, one connected to each bogey. 
These motors run at 080 revolutions per minute, this 
being reduced down by epicyclle gearing to eighty-five 
revolutions per minute of the wheels of the locomo
tive. The locomotives have platforms at each end, one 
of these only, however, being provided wilh starling aud 
stopping arrangements, etc. Ample brake power 
and safety arrangements are of course provided. Un
fortunately, accurate particulars as to the cost of 
working of the now defunct horse tramway at this time 
are not available, but from a careful eBttmate It may be 
put down at 1;.; d. per metrical ton-kilometre. The cost 
of working by the first electric locomotive, Works out 
at , d. per metrical ton-kilometre, while that of tbe 
second and Improved locomotive is ouly -Jd. It may bo 
added that the plant and locomotives were supplied by 
La Societe Electrlcite of Brussels, which coucern is 
exhibiting a duplicate of one of the locomotives at the 
Autwerp Exhibition —Colliery Guardian. 

Coal In China. 
A British consular report from Ichang states that no 

coal appears to have left the port during 1894, t: ough 
in 1893, when there was seemingly less demand for it, 
there was an export of 10,937 piculs, valued at 3,255 
taels f a tael = $!.)• It is fouud ln a number of places 
not far from Ichang, but the methods employed for its 
excavation are primitive and the mines are only work
able during the dry season. "When the rains set in they 
become flooded, aud the owners have no meaus of pump
ing them free of water. No foreigu machinery is em
ployed, and, indeed, it is doubtful whether it would be 
tolerated by the country people, who s-till regard such 
innovations with superstitious dread. In the neighbor
hood of Ch'ang-yang coal is produced, eome ofthe miues 
having a daily output of 30 or 40 tons of good anthracite 
coal. The 103-alty paid to the provincial government is 
said to be 10 tons out of every 40 tons brought to the 
pit's mouth. An expert in such matters, who has had 
long experience in the K'al-p'ing miues, near Tientsin, 
gave it as his opinion recently that the country was rich 
in coal aud ouly needed foreigu appliances to make the 
production remunerative. 

Did you ever stop to think why oil barrels are painted 
blue? Well, iu making the barrels they are thoroughly-
soaked in water, then they are painted blue, as this is 
the best pigment which will hold ihe oil. -Tneu when 
the cask is full you have oil on the ins'de aud on the 
outside with water between them, and oil WOL'L come 
through water.—Cooper's Journal. 
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coming term will be the Fourth term for Mr. Williams 

and the third for Mr. McDonald. At the close of the 

term, Mr. Williams will have served the State twenty 

years as an inspector, and Mr. McDonald will have 

served fifteen years. 

THIS JOURNAL HAS A 
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APPOINTMENT OF PENNA. ANTHRACITE 
MINE INSPECTORS. 

THE exaining board for Mine Inspectors for the 

Third, Fourth aod Fifth Anthracite Inspection 

Districts of Penna., has completed its work and 

recommended for reappointment Messrs. Hugh McDon

ald of the Third District and Q. M. Williams of the 

Fourth District. 

In the Fifth District, Mr. John M. Lewis the recent 

inspector was beaten by Mr. .lames Roderick who re

tained the office In 1889 to accept the superintendency of 

Messrs. Linderman AvSkeer's Stockton collieries. While 

the State will secure in Mi*. Roderick an ofllelal who 

made a splendid record during his former incumbency of 

the office, and a man who is recognized as one of the 

ablest practical mining men iu America, we regret that 

Mr. Lewis, also a very able aud conscientious official loses 

ihe position. In fact, it is a pity that the State can't 

have the services of both the gentlemen. 

In the recommendation of Messrs. McDonald and 

Williams for reappointment, the State will continue to 

profit by the services of exceptionally good men. The 

MINING MACHINERY FOR JAPAN 

THE following note from The Mining Journal, 
(London, England) is significant; — 
"The makers nf mining, rock-d rill Ing, find other uia-
•-'hlnery should bo informed of nu importaut and novel step 
which the Government of Japan have Just taken with a view to 
placing the Japanese people lu direct communication with imiu-
ufacturera iu this country of goode likely to be needed In in
creased Quantities under the uew conditions of development 
which are likely to result from Japan's recent notable victories. 
< 'ne of the earliest reiiulrenieuts is certain to be In the direction 
of largely-an s m ei i ted quantities of machinery of all sorts needed 
to assist ln the further rapid Industrial progress to whU h there 
In every evidenco the Japanese have made up their minds. 
Mining, as well as other engineering plant, will he in extended 
demand. Hence the advisability that our mining machinery 
llrms should he acquainted with the course tho Government have 
taken. Mr. K. I'errot, Forsbnw has been appointed hy tbe 
Mikado's Government to visit this country and propound a 
scheme "for better inter-worklng between Japanese merchants 
and others and British manufacturers direct" Alt financial 
arrangements are to be amply secured by the chief Japanese 
bank. The exact details of the proposal are not yet before ua, 
but these, will, no doubt, bo available as soon as Mr. Forshaw 
arrives in this country. In addition to manufacturers, the 
Chambers nf Commerce and other of our trading bodies are to be 
interviewed and everything Is to be done to promote direct trad-
lug. Mining machinery firms should be keenly ou the look-out 
for the earliest expounding of Mr. Forshaw's commission." 

It is evident that British manufacturers will make a 

strong effort to control the trade in machinery in Japan. 

With the cordial relations existing between the United 

States and Japan, together with the position of Great 

Britain during the recent China-Japau war, when, while 

not actively hostile to Japan, her sympathies were cer

tainly with China, makes the present an excellent time 

for Americau manufacturers of mining machinery to 

endeavor to secure a large portion of the Japanese trade. 

But simply sitting still and waiting for the Japanese to 

come to us for miuing appliances will not do. Active 

and well considered efforts should be made to bring 

them here. Onr consular service should be Instructed 

to aid In the work, and the same methods used by the 

British to capture trade should be pursued. With the 

good will of the Japanese people and the best mining 

machinery in the world, American manufacturers pos

sess a great advantage over those of other nations. 

Will this advantage to followed up ? 

DEATH OF JAMES LEIBERT. 

WE regret to announce the death of Mr. James 
Leibert, formerly chief clerk for T H E COLLIERY 

E N G I N E E R Company. Mr. Leibert was a 

gentleman In whom the officers of the company had the 

utmost confidence and whose business ability was of a 

very high order. H e was the only son of the Rev. 

Eugene M. Leibert, a Moravian clergyman who for 

twenty-five years was principal of Nazareth Hall, a 

Moravian academy for boys (the oldest institution of the 

kind in America) at Nazareth, Pa. 

Mr. Leibert was born at New Dorp, Staten Island, 

N. Y.,on September 23d, 1865, while his father was 

stationed as pastor of the Morviau congregation at that 

place. He received his academic education at Nazareth 

Hall from wliich institution he graduated in'June, 1878. 

Iu the fail of that year he entered the Moravian College 

and Theological Seminary. He took the full classical 

and theological course and graduated with the degree 

B. I), on May 10th, 1884. After completing his educa

tion Mr. Leibert felt that the theological profession was 

not his calling and he therefore entered Nazareth Hail 

as a teaeher within a month after his graduation from 

college. He developed great talents as a teacher and 

exercised a wonderful control over his pupils It was 

wliile filling this position that he attracted the attention 

of the officials of T H E COLLIBUI E N O I N E E R Company. 

When Rev. Eugene M. Leibert retired from the priu-

clpalship of Nazareth Hall his son James likewl.se re

signed his position and accepted the position of chief 

clerk in this office. During the early part of the winter 

of 18'J3-4 he was afllicted with an attack of the Grippe 

which developed into pulmonary tuberculosis. H e was 

finally compelled to tender his resignation and return to 

his father's home in hopes of therein fighting off the dis

ease by rest and care. Everything that the most skilled 

physicians and the loving care of devoted parents could 

do was done to stay the course of the disease, but In 

vain. He gradually grew weaker and finally, on the 

evening of July 4th, he passed peacefully away. Up till 

within a few months of his death Mr. Leibert entertained 

strong hopes of recovery and anxiously awaited the time 

when he could return to his work. 

During his comparatively brief residence in this city 

he won many friends and was so popular that he was 

elected president of the Scrautou Bicycle Club, oue of 

the strongest and most Iniluentlal organizations of wheel

men in the State. lie was a member of the Masonic 

Fraternity and took great interest in Masonic literature, 

land-murks and traditions. 

THE PROPOSED A M E N D M E N T TO THE 
BRITISH MINING LAW. 

AS Great Brltiau for many years led the rest 

of the World in coal production, she also led in 

the enactment of laws intended to protect life 

and property in mines. As a consequence other nations 

profited by British experience in miniug legislation, aod 

even at this time the action of the British government in 

regard to such legislation Is of interest to American 

mining men. 

An effort to amend the British Mine Law of 188™ has 

recently been made, aud to give our readers an idea of 

the proposed changes and a discussion of the advisability 

of making such changes, we employed a prominent 

English mining engineer and colliery manager to give 

us an opinion on the matter at issue. The gentleman 

to whom this duty was assigned is a man who thoroughly 

believes in rational miuing laws, and whose years of ex

perience, and deep knowledge of the history of mining 

legislation makes him a competent person to express 

such au opinion. 

Iu arriving at a correct idea as to what is required in 

mining legislation, the natural difficulties incident to 

coal mining must be carefully considered. These diffi

culties our correspondent enumerates as follows: 

1. Operations ln connection with the search for c >al, and re
moving it when fouud. from its bed or seam. 
2 In all underground operations, there is the superincumbent 

etrata to be considered, and the portion of this in the Immediate 
vicinity of the coal le a constant source of danger, and always a 
certain amount of cost In supporting It. 
8. 'Ihe presence of poisonous and ei plosive gase- aud coal dust 

In many mines reiiulrlng artificial ventilation, 
1 The necessity for artificial lights and of such a construction 

In mines where flre-damp is found, as to prevent explosions. 
5 Dim* ullles in connection with water. 
6. Dltlicultles In connection with the haulage of the coal from 

the working place until It Is placed lu railway wagons, etc. 
7. Difliculties ln connection with blasting. 
All the accidents which happen in or about mines arise 

from difficulties which are Included under the above heads, 
except those which occur on the surface works, where the 
dangers encountered are not exceptionally great. For the sake 
of convenience they may he tabulated lu the same method as-
aaopted by the Inspectors of mines In iheir annual report as 
follows: 

1. Explosions of flre-damp and coal dust. 
2. Falls of roof and sides. 
3. ln shafts. 
4. Miscellaneous underground 
5. Above ground 

It has been suggested as desirable to include In the Inspector's 
reports. In ease of an accident, tht apportionment of the blame 
attachable to the management and tothe workpeople separately, 
but there are obvious difficulties iu the way of arriving at this 
correctly, especially having regard to legal actions which might 
follow, uuder the Employer's Liability Act. 
Another reason which mav be given as causing a desire on the 

part of the people for an amended Coal Mines Bill, Is the Intense 
public feeling produced after an accident resulting In many 
deaths, such as the explosion at tlie Albion colliery In South 
Wales on .1 une 23rd of last year, when 290 lives wero lost This 
e-qiloslon has no doubt ha-tened the drafting of Ihe amended 
Coal Mines Hill, which deals largely with protective measures 
against tho dangers of coal-dust and flre-damp. 
W m Kobson, the Inspector oi Mines for this district, says in 

his annual report, in reference to the Albion e > plosion: 
•The Albion explosion ou the 2-*Jrd June already referred to, 

having been the subject of special reports, and these reports-
having been printed and published, It does not appear neces
sary, to refer again to it at any length. I a m still convinced 
that It was caused by blasting timbers, at the point mentioned 
In the special repons. viz. near the horse-dump dip, where the 
bodies of the over plan, fireman, and the m a n in charge of 
explosives were all found 
'•Upon tbe matter of blasting timbers, which was uudoubtely 

practiced at the AJLlou colliery, although this was unknown to 
my" assistants and myself, 1 think It Is due t i us, as Inspectors, 
to state that, for at least three yt-ars previous to this exploslou, 
inquiry was made on each occas'on of a general Inspection, in 
every mine in Ihe district as to (1) whether blasting was per
mitted, (2) what kind of eiplosive was tired. (3) what the explo
sive was used for (4) how and by wh o m shots were fired, aud 
(5) when tired, i. a. during shifts or between shifts In no case 
did It come to i ur Knowledge that such a thing as blasting 
timber took place fn tho Albion or any other mine In the dis
trict. Since the explosion, roburite has been substituted for 
the gelignite and gelatlnc-dynnmile previously used, and no 
blasting Is permitted except in rock, and this only between 
ahllts Spray *eis have been introduced throughout the prin
cipal main roads " 
lie further says underthe head of Prosecutions:—"Proceedings, 

arising from the inquiry held iuto the cause of the Albion ex-
| plosions, took place, the charges being contraventions of the 
12t ti i ,i IIIMII Itule, against the agent aud manager ln allowing 
shots to t>e tired, against the manager and the chargeman for 
hti-rlng ••xplosive In tbe mine, and against the under manager 

[ for contravention oi the 42nd Special Hub', in not seeing that 
olllcers aud workmen under him properly discharged their 
duties during the night shift. After an Investigation lasting 
two days, the manager waa convicted and Ilued iMu-U-U for the 
second olTeuce of permitting the storing ot explosives; the 
chargeman £2-0-0 for storing explosives, while tho charge 
against ttie manager for allowing shots to be fired contrary to 
the Act was dismissed, as was that against the under manager 
ou a technical point. The remaining charge, that against the agent for allowlni; shots to be Ureii, •.*;•,-• W Ilb-Iran II. "It is perhaps hardly necessary to Otosecve, that in a case of this kind, whi re every person, who ,ould, if alive, speak as to what actually took place, was killed, the prosecution labored under much difficulty, iu trying to prove to the satisfaction of a court, that shots where fired while the men were lu tho The opinion expressed by Mr. Kobson was taht held by many other experts, asto the explosion having been caused by tho vory dusty, and particularly so at Ihe time when the shots were flred, as a number of men were engaged removing thi' dust, s . that tho conditions existing at tho time were very lavorablo to the commencement and spreading ot au explosion by tho firing of a shot. To those readers who are not conversant with the Coal Mines Act of 181*7 In England. It la necessary to explain that the 12th General Utile lays down the regulations with reference to blasting. Tho nature of Hie 42ud Special Itulo explains Itself In tho With the evidence before tho Jury lu this case, it stems vory 

http://likewl.se
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unfortunate that the manager escaped conviction under the 
principal charge, via, that of tiring shots ou a malu haulag** 
road, which was dry aud dusty, and so long as such contra van 
tions of carefully drafted rules escape punishment. It Is to ht 
feared that disasters m a y continue, although the education 
afforded to managers who are sceptical as to the dangers of 
• •oal dust, by the explosion at the Albion colliery, should ce: 
tainly m a k e them careful to observe tlie law as It at preset 
stands with reference to shot tiring under similar condition: . 
even although they m a y not share the opinions of these who 
believe that coal dust under certain conditions, Is a highly 
explosive agent. 
This terrible accident Is mentioned to show more particularly 

how useless legislation Is if uot properly carried out, aud th 
question m a y with some amount of reason he asked, what Is th 
use ofa further miuiug law with reference to blasting, whei 
the present oue. If strict.y enforced, is unite sntlicient to avod 

If It had been carried out at the Albion colliery, there would 
certainly not have been an explosion to record wilh sudi a fear
ful death roll. 
l'urlug tho year IBIM, the following lives were lost by fatal 

accidents In the coal mines of tho t'ulted Kingdom: 
1. Explosions ol flre-damp and cialdust, .117 = 28 18 per cent 

2. balls of roof and sides I il atl *f*J per cent. 
.1. lnShafts TT - 8 88 por cenr, 
4. MiscelIaneoue underground 177 J**- 71 per emit. 
B. Above ground 112 = 9 94 per cent 

1137 ~100 UO 

But for the Alt-Ion disaster, tiie deaths from explosions would 
ouly have been 27 lustead of 'J17, aud the total would have been 
1 educed from 1127 to 8.17 
From falls of roof and sides about 4D per cent, of lives are lost, 

taken over a long 1 erlod of years. It Is uot so much additional 
legislation tbat will prevent this class of accidents, as Increased 
care on the part of tlie officials aud workmen themselves, lu 
being careful to set sullicient timber to support the roof stone. 
as In many ctses the accldeut Is traceable to some waut of 
n- cessary precaution on the part of tbe officials and workmen 
The ultimate objects of all Farliiuentarv regulations to control 

the wor&lug of mines lu tho Hrltlsh Islands are : 
n To ensure to the work ia.oj.l--i employed the m a x i m u m of 

safely. 
b To protect adult labor by regulating tho hours they shall 

work, and the age at which they shall commence work lu or 
about a mine. 
c To give to the work people, hy the appointment of check-

weighmen, lacllltles for ascertaining that they are beiug paid 
for tbe minerals gotten by them 
These objects are all aimed at In the (.'oal Mines Act, 1887, and 

the proposed new Mines Kill Is Intended to amend It, aud Is to a 
large extent due to the recomtueu'i-uiions of tlie Koyal C o m mis
sion on 1 oal Dust, appointed in IHitl. 
Th--tfollowlug Is a summary of conclusions arrived at by th's 

(.'em mission: 
1. The danger of ezplOB'ou In a mine In wliich gas ex'sts, even 

In very small quanth les. Is greatly ncreased by the presence of 
C><B1 dust. 
2. A gas explosion In a flory mine m a y be Intensified and 

carried on Indefinitely by coal dust raised by the explosion 
itself. 
3 Coal dust a'one. without the presence of any gat* at all m a y 

cause a dangerous explosion If Ignited by a blown-out shot or 
other violent inflammation To produc such a result, Lowever, 
the conditions must be exceptional, and are only likely to be 
produced on rare occasions 
4 Different dusts are Inflammable, and consequently danger 

ous In varying degrees; but It cannot be said with absolute 
certainty, that auy dust Is entirely free from risk 
5. There appears to be no probability that a dsugeious explo

sion of coal dust alone, could over be produced li a mine hy a 
naked light or ordinary (lame 
As before stated, tho proposed new Mines Bill le based largely 

upon Ihese conclusions, hut having been drafted by m e n who are 
neither practical managers of mines nor miners, and as tho 
Inspectors of mines opinions were not consulted lu the framing 
ot the bill. It m a y easby be understood that It requires aliorlog 
In many Importaut partlculais before It cau bo ready for passing 
Into law 
There have been several ir eetlugs Imtwe-ou Ihe representatives 

of owners aud miners, with a view to arrive at a bill satisfactory 
to all, but there are still several poiuts of difference. 
The lirst section of the proposed Lew bill bristles with 

difliculties 
It Is therein proposed to give to the Inspector power, If he 

thinks any min-'dangerous, as being either llery. dry or dusty, 
to serve a notification on tho owner, agent or tuanager to that 
effect. After tho lapse <if fourteou days, If this uotk cation Is 
confirmed, such mine shall bo suhject to the provisions of the 
Act with reBpeet to flory or dry aud dusty mines. 
l'nder tbe Act the expression "fiery miue" moans a mine or 

seam or part of a mine or seam, in the return air of which a 
dangerous percentage of ilr~-damp prevails. 

What Is a dangerous percentage of fire-damp In the return air? 
But this Is a question to which lu the present Btate of knowledge 
on the matter, no definite reply can be giveu. L'nder the 
varying conditions as to the presence of dust oUi.the danger 
from gas also varies, and hence this is a very debatable joint. 
The expression "dry and dusty mine" means a mine or seam 

or part of a mine or seam, in which a dangerous amount or coal 
dust prevails. Itis not by any means a decided point as to what 
m a y be called a "dangerous amouut of dry coal dust," so tbat 
there Is here further subject matter for dispute. 
The power given to the Inspector under this seoLion Is not a 

desirable oue, both because it Is placing a responsibility on 
them personally, and more particularly so In those cases whore 
their notifications afterwards form the Bubject of arbitration. 
and also because lu the majority of districts tho number of 
-collieries la so large, that it is uot fair play to any man, to place 
such a duty upon him. There are 3,41H cobl mines in the L'nited 
KJngdom or an average of 285 lu each district 
The second section deals with the establishment of "Coal 

Mines boards," one to be in each inspectors district, and com
posed of three pert-ons. Une of tbeee. the chairman, shall be a 
person who is not and has not been, either a mine owner, 
mauager or miner; anolhershall be a person who Is or hna 
been an owner or manager of a mine; aud the third shall be a, 
person who is o r haB been employed In or about a mine, and is 
not and haB not been an owner or manager of a mine 
These District Hoards shall be appointed until the ©nd of 180H 
The principal duty of these Boards Is that they shall adjudi

cate as to whether mines ou which notUle-uions have beeu 
served by the Inspector, If appealed against by the owner or 
manager, are in the terms of the Acr "fiery, or dry and dusty" 
Tbey will have power to euter and Inspect mine*" or to authorize 
any person to do the same; to s u m m o n any persons as witnesses; 
to have all booksp papers, plans etc , produce 1 that m a y bo con
sidered necessary; and power to administer an oath aud require 
any person to m a k e aud sign a declaration of the truth of the 
statements m a d e by him. The Board m a y order how and hy 
w h o m costs in any appeal are to be paid. Sections 3 and 4 also 
deal with ttie powers etc , of the District Boards 
Section 5 gives to the Secretary of State power to m a k e special 

rules for the conduct and guidance of the persons acting In the 
management of any mine, subject to the provisions of this A.-t 
with respect to "llery or dry and dusty "mines," or employed In 
or about Buch mines, with respect to any of the following 
a. The lights to bB used in the mine. 

b. The description of explosltes to bo used, aud the mode of 
storing the same, and the times at which, and the manner In 
which shots are to be fired; and the number. >f p-rsons, (If auy) 
to be permitted to remain In the mine whilst shots are being 
<• The watering or efficient damping of tho mine, or any ways 
or places therein. ' 
•t Generally the precautions to be adopted for the prevention 

of accidents from fire-damp and coal dust. 
Any special rules made under this sect Ion shall ho established 

unless the owner, agent or manager, or the miners or their 
represeutatlve do not within twenty days after the special rules 
are received by them, object to them in writing. If either Bide 
objects as described, the matter shall be referred to arbitration 
uuder the principal act. 
Section 6 gives power to the workmen at auy mine, where a 

matter is referred to arbitration, to appolflt. hy a majority of two-thirds of their numlier, a representative lo "look alter their intere ts on the Board of Appeal-

Section 7 refers to deductions for tilling stones or substances 
other than the mineral contracted to be gotten, and need not 
be specially referred to here. 
Section 8 refers to the appointment of checkweigher by the 

workmen, and a deputy checkweigher in hie absence. 
It a SO States:—'-The facilities to lie affoided to a checkweigher 

under Section 13 of the principal Act shall In *lude a shelter 
from the weather, and a desk or table at which the check. 
weigher m a y write, aud that the requisite number of cubic 
feet for two persons he allowed in such shelter, and a sufficient 
number of weights bo providod at the colliery, to test the 
weighing machine " 
It is onlv reasonable that the requests in this section should be 

granted, but even this m a y afford material for the District 
Board to adjudicate upon, for there m a y be differences of opinion 
between some owners aud chcckwolghers as to tho number of 
cubic feet capacity tbe shelter In the above should afford. Tbe 
question us to the owners providing a shelter, has a ready been 
ttie subject or m a n y differences In Scotland between the owners 
and the miners 
Section 9 refers to particulars to be furnished by the owner of 

a mine on its abandonment, to tho Secretary of State 
Section in states tbat a safety lamp should not tie used In any 

mine or part of a mine, unless It Is the proporty of the owner 
of the mine, and no portion of any safety lamp shall be re
moved from auy mine by any person, whilst the lamp is in 
ordinary use. 
'I his will prove t m e u supplying tholr own lamps, or taking 

any pnrt of them home, and is a very proper alteration. 
Ion 10 also states that "only clay or other non-lutlam.niable 
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If the Act of 18S7 was more thoroughly carried out, such dis
asters us that at the Albion Colliery would not occur, and there
fore there would be little necessity further legislation. 

Written for T D E COLLIEKY ENUINKER AND METAL MINER. 

'VENTILATION OF MINES." 

Reply to Mr. Sperr, of The Michigan Mining 
School. 

(By J. T. Beard, Ottumwa, Iowa ) 

Mr. F. W. Sperr, of the Michigan Mining School, has 
written a second criticism of "Ventilation of Miues." 
W e might pass over this second criticism, as having 
been already thoroughly answered in our former reply, 
Imt It is our privilege to close this involuntary discussion 
and we gladly accept Mr. Sperr's invitation. 
W e realize, moreover, the vital Importance which the 

fair and unbiased determination of this question bears 
to mining physics and to physics io general; we realized 
all of this and anticipated the asking of just such ques
tions as Mr. Sperr has raised, when three years ago we 
began the investigation. W e have not been hasty in 
arriving at any conclusion and are not ln any way alarm
ed but that the book will prove Its own substantial de
fense. At present, the vital point at Issue has received 
the endorsement of the Colliery Engineer and Metal 
Miner, which we consider the highest authority In 
American mining. Prof. Munroe, Professor of Mining 
ln tho School of Mines Columbia College, in his recent 
review of the book, takes no exception to the point at 
issue, but alludes to the book In words of the highest 
praise, when he says, "The author is qualified by educa
tion und experience to speak with authority "; and, 
father, after pointing out some points in which he thinks 
the book could be improved, he adds, '*It Is perhaps 
captious and ungrateful to point out the shortcomings iu 
a book which Is in many respects one of the best that 
has yet appeared." The Colliery Guardian, Loudon, 
Eog., in its review of the book, has only words of prals**, 
alluding to its author as being "well fitted for tbe work 
he has takeu In hand, having a love of his subject and a 
lucid style." These endorsements are alluded to herein 
passing, to show that the book has passed muster at 
some of the higher courts of criticism and established its 
right to an humble place io our mining literature; and 
now comes Mr. Sperr aod tries to gainsay such right, by 
claimlng that the fundamental principle has been 
wrongly stated. And, again, Mr. Sperr, by a play upon 
the common usage and acceptance of terms, endeavors 
to place the author in the absurd position of condemning 
bis own work. 
But, let us at once to the discussion of tb-?se vital 

points. Mr. Sperr asks that we explain the distinction 
between "constant" forces and "uniformly accelerative" 
forces. This we will do and make it so plain as not to 
be misunderstood. First, we understand all force to be 
the expression of an energy that Is either inherent or 
developed. Second, such force may be either constant 
or variable ; a.force is constant when it continues to 
manifest a uniform intensity during all units of time. 
W e are not concerned with the variable force at the 
present time. Now, a force may or may not be 
accelerative in its effect, this last depending upon the 
existing conditions or environment of the mass acted 
upon. (1.) The mass maybe held intact, when the 
force acting upon It will manifest itself as a pressure or 
tension-, such as gravity producing weight, or coutined 
steam or gas, producing pressure. (2.) The mass may 
be impelled by the force against an opposing resistance. 
(3.) The mass may be free to move under the action of 
the force and opposed by little or no resistance. These 
three conditions under which force may act upon any 
mass are clearly set forth and their measure defined in 
Chapter II, "Force as Applied to Mine Ventilation." 
Now, If the force acts to increase the movement or 
velocity of the mass each unit of time, such force is 
accelerative ln its effect and we term it an accelerating 
force (though this is slightly a misnomer, as the force 
mny be a constant force). If this accelerative effect is 
uniform for each unit of time, we say the force is 
uniformly accelerative. Gravity acting upon a falling 
body is an example of a uniformly accelerative force ; 
at the same time. It is a constant" force. The steam 
pressure In the cylinder of an engine represents a con
stant force, moving at a constant velocity. Let us note 
the difference between the measures of these two types 
of constant forces; while the cylinder pressure acts 
under conditions that yield a constant velocity, the 
force of gravity acting upon the falling body yields an 
accelerated velocity:—The measure of the one is evi

dently Pr (r being the space passed over iu a minute of 
time), (this measure being constant for all time); the 
measure of the other can only be taken for a dlllerenti-
ated unit of time (g being the space passed over during 
such unit of time) (this differentiated measure of the 
force is constant for each successive unit of time). And 
further, remembering that H'or mg represents the force 
of gravity, and g the acceleration due to such force, Wg or 
7iig- becomes tin* true measure ofthe force of the falling 
body, at the end of such unit of time ; the work per

formed during such unit of time being - . 

From these practical and familiar examples let us pass 
directly to the case of the centrifugal force (F) developed 
in one section of the fau. This centrifugal force is a 
constant force, as stated upon page 40, being developed 
from the uniform revolution of the same weight of air. 
The words to whicli Mr. Sperr has reference upon page 
255 of the June issue should read, "were the 
velocity a constant velocity, etc.;" they refer to the 
velocity established liy an accelerating force at the end 
of any unit of time, as not having been constant during 
that unit of time. Were this velocity a constant, instead 
of an accelerating velocily, Mr. Sperr's measure of the 
force, Fr, would be correct; the case would then be 
analogous to that of the cylinder pressure, or the mov
ing pressure in the airway of a mine (Pv). Mr. Sperr 
rightly says that the equation (equa. 7, page 40) 

-,/ 1 = b 

represents the work stored in a motor in developing a 
velocity /'. And if stored by the fan, we ask, Stored 
how or where, if not in the established current and given 
out aud lespousible forthe movement of that current 
through the airways of the mine? The movement of 
this air-current is the work of the fan and the work 
stored is the work given out, always in the dynamics of 
fluids. W e do not know how there cau be any question 
of this. The method adopted for the development of 
the fan formula (Chap. VI) approaches a practical dif
ferentiation of the work of the fao and its integration 
through the medium of the established ape of the airway. 
It reveals to us the Important fact that the acceleration 
that a straight-paddle fan imparts to the contained air, 
lu the establishment and maintenance of a current, may 
be expressed in terms of the velocity of the center of 
gravity of one section of the fan and the radius of that 
center of gravity, according to the equation (equa. 5, 
page 3U) 

/-* R-i 
Again, in tills equation, (equa. 5, page 3D), v.t repre

sents the circumferential veljcity of the center of 
gravity of one section of the fan. Iu the expression Fn, 
spoken of by Mr. Sperr, v represents a radial velocity 
due to the centrifugal force F, acting radially. Mr. Sperr 
confounds these two velocities wheu he says : " Since v 

varies as the y f, it varies as n, and Fc> varies as ns." 
This is not the case, as we said before. If the expres
sion Fv is intended to represent the work of the centrif
ugal force, c is a radial velocity and varies as n', and 
the total work will then vary as n*. 
The vital point of difference upon which Mr. Sperr 

bases his whole criticism, In this regard, lies in his 
claim that " The fau acting with the force F, will start 
the air from a stato of rest and continually accelerate its 
velocity until the resistances equal the force, when no 
further acceleration takes place. The velocity, then, is 
constant, and then-after the work performed per unit of 
time is the force, F. multiplied by the space passed over 
in a unit of time, which space is represented by 0." H e 
then regards the force as as no longer accelerative and 
makes /*' *> its measure. 

W e will say in closing that the work of the fan is a 
continual work of acceleration, by which the inert air 
from the oulside is transformed into an energized cur
rent. This work of transformation is continually going 
on; It Is a continuous work of acceleration within the 
fan. And the measure of this work Is as given by equa
tion 7, page 40. Again combining equations 3 and 7, 
pages 311 and 40, we havo 

u = K ntf-. 

This last equation agrees with the "fundamental 
principle," as enunciated by all the standard authorities. 
W e quote from "Ganot's Elements de Physique," a pro
foundly simple work of upwards of 800 pages, as follows 
(page 38). 

" When a constant farce acts on a mass so as to change its 
velocity, the work done, by the force is equal to half the pro
duct of the mass into the change of the sq nare ofthe velocity." 
The "'change of the square of the velocity," for a unit of 
time, would be the square of the acceleration. 

W e will ouly add that Mr. Sperr has not quoted us 
right, when he says we admit that the tests applied were 
not "satisfactory and conclusive." W e made no such 
statement, but did say that "The practical results 
arrived at have demonstrated beyond any reasonable 
doubt, their efficacy and the correctness of their trend." 
W e note in our experience that some investigators are 

easily satisfied with rough and approximate determina
tions and are prone to explain lack of conformity in 
their results, as due to this margin of exactness; while 
another often does himself a comparative Injustice by 
the honesty of his expression. W e will let the argu
ment of the book answer the remainder of Mr. Sperr's 
criticism. 

A Convenient Publication. 

The Ohio Brass Co. of Manstield, Ohio, has just 
issued a catalogue of electric railway supplies, which is 
called "Catalogue No. 3." It is a very complete and 
convenient publication wliich should be in the hands of 
every manager of a mine in which electric machinery of 
any kind is used. It is sent free on application. 
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THE PROGRESS IN MINING. 
ABSTRACTS FROM THE PROCEEDINGS OF 

T H E MINING SOCIETIES 

And Journals of Europe and America, Illustrating 
the More Modern Developments In all 
Branches ofthe Mining Industry. 

Cleaning and Concentrating Outcrop Iron 
Ores.—An article on this subject, by Walter J. May, ha3 
appeared in the Colliery Guardian and the reader 
cannot fail on due consideration to appreciate the im
portance of the matter from a mining point of view, for 
it is a fact, that an ore of poor yield is worth more near 
at hand, than a rich ore far off; and an outcrop ore of 
poor yield, may wheu assorted and dressed yield the 
highest percentage of metal of the finest quality, The 
object of the writer is to show how the value of outcrop 
ores can be Increased and here are his plans. 
Outcrop ores, however abundant, usually contain too 

low a metallic content to be worth working, while sili
ceous matters are often very high Indeed, but where on 
examination these materials are found to be easily 
separable, and where sulphur and phosphorus are prac
tically absent from the clean ore, it is worth while to 
consider such ores with a view to working them on a 
commercial scale. It is true that the value of the crude 
ore Is a small one, but against the small value we have 
to set the small cost of working, whieh as opposed to 
underground working is a mere nothing, always pro
viding that systematic and economical methods be 
adopted. In fact, as opposed to the undergrouud work
ing of low grade ores, the cost of working surface ore 
may be taken as from a fourth to a sixth of that under
grouud, especially where there is little cover to be re
moved. Indeed, If one excludes the cost of uncovering, 
surface ore should he loaded into trams for less than 
12c. per tou, the value for dressing ranging from 48c. to 
$1.08 per ton according to the amouut of recoverable ore. 
Of course this refers to hematite ores, but others would 
have a considerable value in many cases, particularly 
where the means of transit are favorable, as often depos
its occur which can be forwarded to the furnaces for a 
low rate if they could be made sufficiently high in 
metallic value It must always be home iu mind that 
no matter what may be the metallic value of an ore, the 
cost of carriage is precisely the same, it costing just as 
much to convey a ton of 35 per cent, ore a certain dis
tance as it does to convey one having a 60 per cent. 
metallic content, while the financial values are widely 
different. In fact, a 60 per cent, hematite in a .dean 
state would find a ready sale, while the cost, if produced 
from some outcrops which tlie writer has inspected, 
would return a handsome margin of profit. 
In conclusion, it is well to note that there is scarcely 

a low grade ore in this country but can be concentrated 
up to a high point of metallic content, and that profit
ably, if a sufficiently large supply of crude ore ia pro
vided and elllclent plant is laid down, but in every case 
the plant must be suitable for the treatment of the 
particular ore in hand. 
A Competive trial of Flue-heated Coke Ovens — 

In Westphalia, Germany two of the most noted systems 
of llue-hcated coke ovens have been put to a practical 
test, not only for by-products, percentage of coke, and 
speed of coking, but for the quality of the coke in actual 
use in smelting iron. 
For the test a battery of 30 ovens was selected at each 

of two stations, and coals were brought from the same 
mine, and of first rate coking quality so that no doubt 
concerning the results could arise in reference to the coal 
used. Tbe first battery consisted of 30 Otto-Hoffmann 
ovens with vertical heating flues and air-regenerators. 
These ovens are in use at Germania mine, the property 
of the Gelsenkirchen Mining Company at .Marten, West
phalia. The second battery also consisted of 30 ovens 
belonging to the Carves-Hussener system aud in use at 
the works of the Coal-distilling Company at Bulmke. 
The trlalB commenced at 6 A. M. on the 7th, and 

finished at the same hour on August 18th, 1803. Total 
time 11 days or 264 hours. The time of coking each 
oven was limited to 4K hours. The trials were con
ducted under the inspection of controllers appointed by 
the compeling companies. 
The results are as follows: Highest temperatures of 

ovens, Carves-Hussener 1320° C-, Otto-Hoffmann 1100" 
C. The following table is a test of coal and coke. (7-/7 
represents Carves-Hussener ovens. O-H represents 
Otto-Hoffmann ovens. 

The manager at the smelting works considered tho 
Oarves-IIussener coke was the best. 

A Creep in a French Coal Mine.—A translation of 
an article in the Annates tie's Mines by M. E. Loste lately 
appeared in the .Colliery Guardian, and M. Coste seems 
to think that what occured in Montrambert colliery 
was unusual, whereas in fact the movements referred 
to, have been common experiences wherever deep miuing 
has been practiced. The title of the article is "Altera
tion of Coal due to Subsidence," and as the description 
is well done, aud cannot fail to give our readers that 
have never seen a creep a graphic idea of one, we give 
M. Coste's article with a qualifying remark, that where 
the "slack" or dust coal is gobbed, the outrush of air 
and gas from the goaf when the roof and the floor close, 
carries with it a stream of flue particles of coal, and 
hence the deposit referred to. The "earthquake" and 
the "noises" are well known, and require no further 
notice. 

"In May last a sudden disruption of strata, amounting 
to a small earthquake, occurred at the Montrambert 
colliery, Loire, France, producing an unusual crushing 
effect upou the coal. The working area is about 2,200 
feet long, and the seam is 5 feet thick at one end of the 
lease, and thins down to 3 feet G inches at the other. 
Overlying the coal is a roof of coal-shale averaging 20 
inches in thickness and above that a strong sandstone, 
while the lloor consists of a highly silicious flre-clay. 
The stalls had been carefully packed, but the roads 
leading to them were not fully gobbed. Loud detona
tions have been sometimes heard, tolerably rare as the 
lower portion of each panel is being worked, but be
coming more frequent as the working advances. In 
1888 a sudden displacement occurred to either the roof 
or fioor of the seam, causiug a shock that was felt for a 
considerable distance. 

"The noises recently heard were attributed to the 
fracture of the floor, and they often corresponded with 
shocks sufficient to throw down the props. On May 5 
1895 a very severe shock occurred, cracking the timbers 
and accompanied with a violent rush of air. For
tunately nearly all the miners were out of the workings 
at the time, but most of the lights of the few men in the 
roads were blown out, and the men tossed about. The 
inspection showed that the roof and floor were nearer 
together than before, the shale of the roof had fallen in, 
and In places the roads were blocked, and the stalls 
nearly filled. In the disturbed area all the cleavage 
planes of the coal were opened, and the coal was so 
tender that a mere touch brought it down, and a thick 
cloud of dust was formed, which had not been the case 
before. A small bed of very fine coal dust was fouud 
next the floor, that was not there before the occurence. 
Everywhere the coal was fouud to be in a crushed state 
and very friable, and the commotion was felt at the 
surface." 

Modes ofWorkiog Coal.—A paper on the above 
by Mr. J. B. Hanford of West JWouterey, was recently 

Two entries $3500 CO 
'lies and railing WOO .00 
llaullngeoal 9272 00 
Breakthroughs at 76c. per yard 800.DO 
Cnal for ventilation 780.17 

Total Coat $16602.17 

Total tous of coals per annum by double-entry 231,891 
tons. Costs per ton 6.4 cents or a total savlog of $5500 for 
the double entry system. 

Uy leaving a large chain pillar, the coal will not be so 
much crushed, thus securing a larger per centage of 
lump coal. 
Blown-out Shots.—An article on the above subject 

by James Ashworth, M. E.. has appeared In a recent 
Issue ofthe Colliery Guardian. 

Mr. Ashworth's article alms at Bhowlng that the blast
ing powder at present in use, is an inferior and cheap-
preparation in which an excess of nitre is used In its 
composition, hence the dangers attending its use, for it 
Is now an established fact, that, in the absence of fire
damp, if the carbonic oxide and flame from a blown-out 
shot is projected into air holding in suspension only a 
little coal dust, an explosion ensues which is the nucleus 
of a greater one, for if the flrst explosion raittes a cloud of 
inflammabledust.the second ouefllls the mine with flame. 

Mr. Ashworth further shows that nothing has yet 
beeu done to compound the three ingredients in gun
powder in such proportions as will Insure complete com
bustion, as is nearly done, in the burning of sporting 
powder. He chaffs at the old, old story "75 per cent. 
nitre, 15 per cent, charcoal, and 10 per cent, sulphur," 
as the trye, and best proportions for good service, and 
he shows, that it has been demonstrated that a better 
blasting powder and cheaper, and perfectly safe, can be 
made by increasing the proportion of charcoal, and 
correspondingly reducing the per centage of nitre. No 
doubt there are reasons for the unwise continuance of 
the old proportions in blasting powder, and three of 
them are as follows: 

First.—Nitrate of soda is very cheap. 
Second.—You wish to buy iu the cheapest market. 
Third.—Manufacturers compete in price. 
It will be seen, however, that 8 ounces of gunpowder 

having its ingredients properly proportioned for com
plete combustion exerts the same blasting force as 24 
ounces of the imperfect and dangerous blasting powder 
in common use. The following is the most important 
portion of Mr. Ashworth's article. 
That it is possible to manufacture a blasting powder 

which for all ordinary miues is quite safe to use, has 
been proved years ago by one firm of high standing, 
who introduced a powder called "extra strong mining" 
(E.S.M.), fired preferably by a detonator. Tills powder 
was of much the same composition as the best artillery 
powder, but it differed from it in its physical qualities-
it was unglazed, it was soft, the charcoal was not com
mon charcoal, and it was incorporated for a loug time in 
the mill, and not merely rubbed together. Being 
unglazed a charge was readily ignited, and the combus
tion, by reason of the excellence of the ingredients and 

read before a meeting of the Mining Institute of "West- ' thorough incorporation aud being fired by a detonator, 

Water In coke drawn, tons 
Total coke, (dry) tons . 
Peroen'ape of yield, (dry) 
Blast turn-ice coke, (dry) tonB 
Soft burnt 
Water lu blast furnace coke,pet cent 
Wator In toft burnt cuke, per cent. 
Percentage of blast furnace coke.^dry] 
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733 54 
46.73 

mn 91 
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6C9 h'J 
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tt 85 
0 •)-** 
71 ttl 
9.04 

C-ll 

932.h3 
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4 13 

650.85 
80.10 . 
018 21 
40.65 

.m 

75 14 

31.67 tons less coal were charged into C-H ovens than 
•went Into the O-II ovens. 
The chemical and physical properties of the two 

ern Central I'ennsylvania, and was as follows: 
It must be obvious, that a thick seam of coal will 

yield more than a thiu oue, aud lhat the greater the 
yield per acre the smaller must be the costs per ton for 
making and keeping the entries, etc. These premises 
being granted. It follows, that a thiu seam cannot be 
worked so cheaply as a thick one,, and therefore, to 
make the working of a thin seam a profitable transac
tion, the very best methods must be adopted in the 
extraction of tho coal. As the double-eutry system can 
be worked cheaper than the single entry, 1 conclude 
from observation, that if double-entry is the cheapest 
system of working a thick seam, there Is nothing to 
prevent it from displacing the single-entry system in 
a thin seam, and thus as far as the advantages of a good 
system of working are concerned, the thin seam would 
secure as good results as the thick one. Itis true the 
cost of making double eutrles is considerable at first, 
but this extra cost is a good investment, because it is at 
all times a difficult matter to properly ventilate a thin 
seam and especially where single-entry is the mode of 
working, because the great number of doors required is 
a prime source of waste of air curreut; and again itis 
clear that the increased sectional area of the double 
eutrles secures an increased ventilation, free from the 
waste produced by doors. N ow as the law provides for 
an "Ample ventilation," Article IV, Section 1, Aot 
of Bituminous Coal Mines of Pennsylvania, and 
again Article II, Section 3 provides for two entries 
or other passage ways, infeivutlally and on the face of 
this, it is clear we cannot adopt the single-entry system. 
To show the aim of m y contention, however, let us 
assume that we have a lease of 300 acres, the seam 
being 3 feet thick with 6 inches of draw slate, aud rest
ing on a soft ilre-clay lloor, the cover or overlying strata 
being 300 feet thick. Further let us assume that the 
mine is operated by a drift or 3000 feet along the butt 
line, and tbat rooms are turned off every 30 feet and 
tbat the mine is ventilated with a furnace which pro
vides 200 cubic feet for every man, and 700 cubic feet 
for every mule, and let us see what will be the aproxl-
mate cost or extracting the mineral by each of the 
systems of working that now are before our attention. 

Leaving out the constantly recurring expense of 
maintaining the doors and roads, we have roughly the 
following cost in in each case. 

Ash, per cent 
Tutal sulphur 
Speeilie gravity of solid coko 
Porosity 
V o l u m e (solid) per I'M") granui 
Moisture, percent ut furnac 

tl-lt. 

8.90 
1 40 
1.87 
52.20 
53.00 
2 51 

('-//. 

9.20 
1 .W 
1.87 

56.01) 
53.00 
C.14 

classes t>r coke were determined by Dr. Thome 
Osnabruk, aud were as shown above. 

Driving one entry 3*KMJ ft. at *1.' 
Driving airway 800011. at 75c. p 
Lumber for doors und road a .. 
Labor for 0reeling doore, etc.,. 
TioBand railing for track 

To 

In per cent for Ion* £ no to single track 
-entllatlon 

alCoBt 

5 per yard SlT.'ic 00 
• r yard 750.00 

123 00 
106,GO 

, (100.1)0 
7UIH on 
721.Bu 
144.J m 

S12747780 

If the rooms are driven 75 yards long the main eulry 
will give a tonage per annum of 181,230 tons or the cost 
of the roads on one year's haulage is 7 cents. 
Taking the dimensions of the drift as already given, 

but the entries as now 40 yards apart. 

was such that a charge of 8 oz. was fully equal to H lbs. 
of ordinary powder. 
This increase of force was not entirely due to the 

excellence of the ingredients, but also to the detonator, 
which had the effect of firing the whole charge instan
taneously and not, as with a common fuse, allowing the 
ignition flame to piss from end to end of the charge at 
a comparatively slow speed. 
These statements of practical experience with a high-

class powder prove that the risk of accidents from 
blown-out shots may be reduced to a minimum if a 
proper and suitable article is demanded aud its use 
enforced. It is, however, possible to show by the 
result of an actual experiment what change takes place 
in the resultant gases from a shot of high-class powder, 
by referring to the experiments made by Karolyi. He 
tired a charge of powder, composed of saltpetre 73 78, 
sulphur 12 80, carbon 13.39, in a very strong iron mortar 
and then tested the resultant gases, and he found that 
1 lb. of powder produced only 10.1 litres of carbonic 
oxide and 42 3 litres of carbonic acid gas, aud 37 3 litres 
of nitrogen, but he fouud also 2.6 litres of marsh gas, 
and 5.9 of hydrogen. 

Both the latter resultant gases doubtless originated from 
the charcoal, and therefore If these gases cau be reduced 
by the use of a more suitable charcoal, there is no doubt 
that we shall be able to blast with Increased ssfety in 
non-dangerous mines if proper regulations are enforced 
by Act of Parliament, and the gunpowder-makers are 
made amenable for turning out a bad article. 
The enforcement of hlastlug by electrical or other deto

nator would undoubtedly afford au extra poiut of safety 
as ensuring the ignitiouof the whole charge more quickly 
than by ordinary fuse, as If bobbins of powder are used 
and the fuse Is turned up and ilxed in the flrst cartridge 
aud the rest of the bobbins threaded on above,the conse
quence is that the charge is Ignited at the back, and if 
the hole is "fast" the frout part of the charge Is blown 
out when only partly consumed, aud cauuot fail to add 
to the extent of the flame and of the intense combustion 
which results when the carbonic oxide Is burnt into-
carbonic acid. 

If dust of any sort is present, the extent of the flamo 
must be Increased (vide Sir F. Abel's experiments in 
connection with the Seaham disaster), aud if, as seems 
possible, there is any firedamp lurking about, as sug
gested at Malago Vale, it would be sucked out by the 
force of tho blow-out and consumed at the same time 
that the carbonic oxide is burnt iuto carbonic acid. 

In conclusion, if high-class gunpowders are alone 
used we may possibly still have blown-out shots, but 
there will be every difference in the world lu the result, 
''ecause the combustion will be already complete, and 
the flame will be limited to that which comes out of the 
hole, and not intensified by a second and mofe Intense 
inllanimatiou from the burning of the carbonic oxide, 
which is the principal resultant gas from a common 
miners' blasting powder. 
Water Tube Boilers.—Tho water tube boiler is at 

present the general favorite, as it secures the gieatest 
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economy and efliciency in the raising of high pressure 
steam. Before, however, proceeding to give the details 
set forth in a very Important paper lying before us, it 
may not be out of place to notice definitely the meanings 
of some of the terms employed. The water tube boiler 
is in contradistinction to the fire tube boiler. In the 
fire tube, such as the tubes of the Lancashire aud 
Cornish boilers, aud the multi-tubes of the locomotive 
aud marine boilers, the flaming gases pass through the 
tubes, while the water wlthlu the boiler covers the 
exterior surfaces of the tubes. In the other, or contro-
case, the water is within the tubes, aud tbe flame acts 
on the exterior surfaces of the tubes, hence they are 
called "wat+r tube boilers." 

The Advantages of High-pressed Steam.—It requires 
nearly as much heat to generate steatu at the pressure of 
the atmosphere, as It does to generate It at 200 pounds 
pressure on the square Inch. Although ic the latter case 
the temperature of the steam would be considerably above 
212° F, yet as the sensible heatof the high pressed steam 
increases the latent heat decreases, and the result is, it 
requires very little more heat to produce a pound of steam 
at a pressure of 200 pounds on the square Inch, than that 
required to make a pound of steam at a pressure of 15 
pounds on the square inch. 
W e see theu how it is that high pressed steam secures 

such economy, aud ln this we also see how It is that all 
steam users desire It; but there are Importaut factors 
required in the modus operandi, and these are a high 
temperature, aud a large heating surface for the boilers. 
The reasou why these factors are required Is found In 
the fact that for steam to be formed, the temperature of 
the burning gases of the Are must be somewhat above 
the temperature of the steam, to supply latent heat, and 
as the rapidity with which steam is produced is iu pro
portion to the number of degrees the beat is above the 
temperature of the steam produced, we see at once why 
a high temperature is required and to still further 
impress the judgment let us notice and not forget, that * 
The energy of vaproflcatlon is directly propor

tionate to the units of heat absorbed per minute 
by the heating surface of a boiler. Now the 
absorption per minute of a square foot of heating sur
face Is reckoned to be good in a multitubular boiler 
when it is equal to 8 units of heat, but to generate very 
high pressed steam we require an absorption per square 
foot per minute of Dot less than 12 units of heat, there
fore the subject is oue claiming universal attention, and 
Mr. Alleu Stirling of Chicago, recently read a paper 
before a meeting of the Miuiug Institute of Scotland, on 
the subject, headed. "Water Tube Boilers." The 
principal poiuts touched on by the paper are as follows: 
"The Stirling boiler is practically self-cleaning, be

cause the water is fed Iuto the back upper-drum, and 
descends with a slow motion of 0 Inches per minute to 
the mud drum through the back group of tubes, which 
have an area 100 times grealer than that of the feed pipe. 
"On entering the mud-drum the feed water has 

reached the boiling point corresponding to the pressure 
under which the boiler Is workiug. 
"The scale-forming matter, together with other solid 

matter held in suspension prior to the feed water enter
ing the boiler, is deposited on* the bottom of the mud-
drum from which it is readily blown off. This 
arrangement ensures the supply of practically pure 
water to the front and middle groups of tubes, where 
the steam is made. The Stirling boilers are giving the 
highest results, and aie only opened once in six months, 
and even then very little cleaning is uecessary. 
"The advantages of using high pressure steam are 

widely recognized, and its use iu modern engines is in
creasing rapidly. The merits of the water tube as com
pared with other boilers for carrying high pressures, are 
conceded by the best engineering authorities and the 
Stirling water-tube boiler commeuds itself because, (1) 
there are no riveted joints exposed to the heat: (2) 
there are no flat surfaces, and consequently, no stays are 
required; (3) the outside surfaces of the tubes are the 
only parts with which flame comes In contact; (4) the 
euds of the tubes are in water; (5) there is no heating 
surface above the water line; (0) all the parts are of 
wrought steel; (7) the tube plates are made thicker to 
allow for drilling the tube-holes; (8) expauslon and con-
tractlou have been thoroughly provided for; (9) the 
water is divided into small sections; (10) the circulation 
is steady and thorough; (11) it is practically self-eleau-
ing, so that the boiler seldom requires to be opened; 
and il2) there are only four joints to break to get access 
to every part of the boiler." 

The following are other advantages claimed by the 
author of the paper for this water-tube boiler. 

"The Stirling water-tube boiler occupies less space 
than any other. The small space required for boilers 
and fire-room effects a saving in cost of ground." 

The following are the principal dimensions of Sterling 
boilers recently erected in Scotland : 

Heating surface, square feet 
Or ite surface, i-quare feet 
Ratio of healing to erate surface .. 
r»umber of water tube** .... 
Diameteis of water tubes In inches... 
Diameters of drums in feet 
Lengthe of <ii urns lu feet 

Localities. 

4187 
84 

264 

S'A 
4 
9 

*5 
* • = 

•1370 
90 
•IS 
3«1 

3H 
4 
11 

A Lecture on Mining.—Au importaut lecture was 
lately delivered by Mr. \V. N. Atkinson, H. M. Inspec
tor of Mines, before a meeting in LoLdon of the Feder
ated Institute of Mining Engineers. This lecture is a 
reflex ot the experience aud aspirations of the Mining 
Eugiueers of Great Britain, aud, therefore, claims -ptcial 
uotlce. The subjectis treated uudereight heads,as follows.-

Safely In Mining. 
Falls of Roof aud Sides. * 
Explosion of Fire-damp and Coal-dust. 
Accidents in Shafts. 
Undergrouud Accidents. 
Surface Accidents. 
Training of Mining Engineers. 
Distribution of Power by Electricity. 
Saftty in Mining.—-Mr. Atkinson proves with the 

following facts that safety lu the practice of miuing is 
progressively increasing. W e may congratulate ourselves 
that, relatively, the miner's occupation Is now much 
safer than it was during the earlier part of the period 
for which statistics nre available. Thus, according to 
the official statistics relating to miues under tho various 
Coal Mines Regulation Acts (which are the statistics 
always referred to) the ratio of persons employed iu aud 
abuut our coal mines to each death duriug the live years 
1851-55 was 233 (death rate per 1,000 - 4 21)4), whilst 
lu the live years 1890 04 the corresponding ratio was 
0a4 (death rate per 1,000 = 1.602), so that during tbe 
latter quinquennium more than two and a-half times as 
many persons were employed per life lost as in the 
earlier period. 
Explosions if Fire damp and. Coal-dust.—The lecturer 

shows lhat during the last 44 years the loss of 
life from explosions has been greatly reduced. "Ex
plosions of lire-damp and coal-dust account for 21 per 
cent, of all the deaths from accidents in and about the 
mines under ihe various Coal Mines Regulation Acts 
duriug the forty-four years, 1851-94. The annual loss of 
life from explosions varies more widely than that from 
any other class of accldeuts In mines. During the past 
forty-four years it has varied from 051 in 1800 to 49 iu 
1888, the average annual number of deaths from this 
cause being 220. For several years past explosions in 
coal mines have been the subject of much controversy 
and special Investigation, owing to the advancement of 
the opinion that coal-dust is the chief source of danger 
in extensive explosions. This contention is now widely 
admitted, although there are still differences of opiniou 
concerning the relative influence of flre-damp and coal-
dust in miue explosions, and as to the conditions under 
which coal-dust may cause or extend explosions." 
It is next showu that the occurrence of explosions has 

diminished siuce the dangerous character of coal-dus", 
became known, and he says ; 
"On the other hand, we must remember that the 

average depth ofcoal miues is increasing, and this depth 
is accompauled by increased dryness, so that iu the 
future a greater proportion of mines will be subject to 
danger from coal-dust than lu the past. Statistics indic
ate that since the time wheu the influence of coal-dust 
in colliery explosions was seriously considered, there has 
been a great reduction in the loss of life from this cause." 
He next treats on the subject of safety lamps by saying: 

"Improved safety lamps have now beeu universally 
adopted, but In this respect there is room for further 
progress. For some time we have appeared to be on 
the eve of obtaluiog a satisfactory electric mining lamp, 
but as yet it is not forthcoming. With respect to the 
lamps iu use two poiuts strike tue as specially requiring 
attention. The flrst is the abolitiou of the old screw-
lock and the adoption of a lock incapable of being 
opened surreptitiously without detection, and this is au 
Improvement of easy attainment at small cost, applic
able to most of the lamps now In use. The other poiut 
is the risk attending the use of lamps with close shields, 
that lamps may be takeu Into tho mine without the 
gauze. That thl? is a real risk is proved by Its occur
rence ln the experience of a number of persons. The 
remedy is not so obvious as the improved lock, and It 
involves some alteration in the construction of the 
lamps, but it is a danger deserving of serious attention. 
The introduction uf improved gas-detecting lamps, cap
able of indicating the presence of very small propor
tions of Inflammable gas, enables a more accurate esti
mate to be formed of the production and preseuce of flre-
damp iu miues. For some time I have used Dr. Clowes' 
hydrogen lamp for this purpose with much satisfaction. 
Falls of Roof and Sides.—"Falls of roof and sides 

In mines have always been, and probably always 
will be, accountable for more accidents and deaths than 
are due to any other single cause. The reason Is not far 
to seek. It is a danger common to all miues, and oue to 
which every person engaged underground is to some ex
tent contiuuaily exposed. About 40£ per ceut. of all the 
deaths from accidents In mines under the Coal Mines 
Regulation Acts since 1851 were caused by falls of roof 

I and sides. The statistics show, nevertheless, that there 
has been a steady decline in the death rate from fails. 
The methods of preventing accidents from falls are well 
known to all engaged in mining, aud there is no pros
pect of the discovery of any new principle for the avoid
ance of these accidentia. The only hope of improve
ment lies in the better application of the old methods. 
The substitution of iron or steel supports for timber Is 
likely to extend for economical reasons, and may to 
some extent add to safety." 
Accidents in Shafts.—Mr. Atkinson further makes 

the following wise remarks. Shaft accidents accouut 
for 13$ per ceut. or the deaths recorded since 1851. The 
statistics show a more marked decrease in the number 
of deaths by shaft accidents than from any other siugl 
cause. Although it cannot be shown by the figures It is 
probable that the decrease is due iu a greater degree to 
lessened loss of life amongst persons simply using the 
shafts to pass to and from their work, than to increased 
safety to those engaged lu sinking aud repairing shafts 
and oilier work couuected wilh shafts. As in the work. 
ing of railways, it is Ihe mere passenger who runs the 
least risk. The reduced number of shaft accidents is 
no doubt due lo the great improvements which have 
been effected in the fittings of shafts, the almost uni
versal use of guided, cages, automatic fences and other 
Improved appliances connected wilh the shafts and 
winding engines. In many cases a very high degree of 
perfection has beeu attained in this respect. I'oints to 
which attention should be directed in order to prevent 
loss of life iu shafts are the maintenance of tho sides 

of the shafts and the shaft fittings in thoroughly good 
repair; also the avoidauce as far as possible of the use 
of hnngiugs-on or hooking places in mid-shaft, and 
where lhat is unavoidable the adoption of special appli
ances for securing safety at such places. Then the use 
ot good ropes of adequate strength vigilantly examined, 
oiled and cared for; periodical recapping, aud, where 
there is the probability of Internal corrosion, extra 
precaution with regard to the lenglh of time during 
which the rope is used, as ropes outwardly per
fectly sound, may break suddenly from this cause. The 
use of detaching hooks may now be recommended with 
confidence, and they should be supplemented bythe provi
sion of keps or catches to arrest the fall of the cage iu case 
ihe chains are broken, as may occur by the fall of a cage 
carried up by its mometum after the ropels detached. 
Appliances for arresting the fall ot the cage iu case of 
the rope breaking have uot arrived at such perfection 
as to warrant the recommendation of their general use. 

Underground Accidents.— Accidents under this hcud-
lug caused 171 per ceut. ot the deaths recorded siuce 
1851, and the death rate shows a tendency to increase 
rather than the contrary. They are usually single fatal
ities caused by the use of explosives, suffocation by 
gases, accidents in connections wilh the haulage of 
minerals and arising from sundry other miscellaneous 
causes; but occasionally a large loss of life occurs from 
fires underground and by sudden irruptions of water, 
both of which are included with miscellaneous under
ground accidents. A large proportion of these accidents 
occur Iu connection with tlie movement of tubs, and in 
many cases both safety and economy would be increased 
by the adoptlou of Improved underground rolling stock 
and more perfect haulage roads. I will only refer 
further to accidents arising from liies and irruptions of 
water. Underground flies are of two classes—those 
due to spontaneous combustion, called gob-flres, and 
others caused by accidental Ignitions. Fires of either 
class may result in loss of life either by suffocation by 
the products of combustion or by explosions caused by 
the llres. In seams free from firedamp gob-tires do not 
usually have fatal results, but iu fiery and dusty seams 
they are a source of great daDger on accouut of the risk 
of explosions. The causes of spontaneous combustion in 
mines are not clearly understood, aud Ihe liability of auy 
seam to its occurrence is only discovered by experience. 

Duriug recent years there have been several very 
serious accidents from fires underground caused by 
accideutal ignitions, most of which were due to the use 
of naked lights in dry workings, and especially by 
"torch" or "comet" lamps. 
The work of surveying mines and making the plans 

has iu the past often been conllded to Incompetent 
hands, and even now the importance of the subject la 
frequently underrated.lt would not appear to be unreas
onable to insist that persons entrusted with the mak
ing of mining plans should be required by law to hold 
some recognized proof of their capacity. 
Surface Accidents.—Accidents on the surface ia 

connection with mines amount to 74 per ceut. of all 
the accidents recoided since 1851, and for the last 
twenty years at least the statistics fehow no improve
ment, the average death rate being slightly under 1 per 
1,000 of the persons employed above ground. These 
accidents are uot of a character peculiar to mining, but 
are similar to those occurring at other works where 
machinery and boilers are used, aud where railway 
wagons are moved in confined places. The number ot 
accidents in connection with the movement of wagons 
about the screens might be reduced by the provision of 
greater clearance between the wagons and the structures 
uear which they are moved. 

Training of Mining Engineers.- This is an age of edu
cation and with the introduction of electrical, aud the 
many other examples of scientific engineering, the Lirlllsh 
realise the Importance of technical education as follows; 
"lu view of the continual development of the miuing 

industry, and the increased difficulties and dangers to be 
overcome as miues become deeper aud more extensive, 
and the introduction of complicated and costly machinery 
of various kinds, it is more than ever requisite that, to 
be successful, the miuing engineer should have a very ef
ficient training lu both the practical and scientific knowl
edge of his profession. There Is no reason why a thor
oughly practical knowledge of mining should not be accom
panied by considerable scientific attainments, and the min
ing engineer will find it advantageous to have some ac
quaintance with uearly all the exact and physical sciences." 
Distribution of Power by Electricity.—Mr. Atkinson 

seems to be in touch wilh ihe idea so mauy entertain, 
concerning the transmission of the energy iu fuel. 
Some have proposed for years, that the combust
ible elements in coal should be converted into gas and 
transmitted through pipes to the points where heat, light, 
aud energy were required. But lie proposes a cheaper 
mode of transit, by despatching the euergy iu a spiritual 
form as electricity through cables, where it could be 
used at all points as heat, light, aud amechanlcal agent. 
A subject of interest to colliery-owuers and mluiDg 

engineers which appears to be looming in the not very 
distant future, is the establishment of iarge central 
installations situated iu coalfields, for tbe distributiou 
of power to distant places by eleciricity. If this is found 
practicable there will be au imuieuse saving in Ihe cost 
of carriage of coal to the consumer, and a miligalion of 
the smoke-plague afflicting so many manufacturing 
towns. Iu some cases it might even be to tlie advan
tage of colliery owners to initiate the system for the dis
tribution of energy to groups of mines. A much more 
speculative question refers to the possibility of utilizing 
the iuterior heat of the earth by means of deep shafts 
and boreholes. A few weeks ago I read of a scheme for 
attempting to solve the question by a series of shafts 
and borings in connection wilh the Paris Exhibition of 
1900. If this source of heat and power ever became 
available on a large scale It might inatetially reduce the 
demand for both miners and miniug engineers; hence 
there is solace iu the reflection that many things are 
likely to happen before we get deep enough to be able 
utilize the heat of the nether regions. 
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A N O V E L S T E E L TIPPLE. 

Description of the Tipple at Forest Hill Mine-
Near Douglass Station, Pa. 

The steel tipple at the Forest Hill mine, owned by 
Messrs. Ellsworth. Morris A Co. of Cleveland, Ohio, aud 
located near Douglass Station on the Pittsburg, McKees
port aud Youghiogheny R. R , possesses some novel 
features. It was built to replace a wooden tipple, which 
was destroyed by fire. The original tipple was about 30 

The coal is all weighed on the track scales, the weigh 
office being on the first floor of the tipple, and the scales 
are connected by rods running from the track level io 
the beams iu the weigh office. 
The miners' checks are taken from the mine cars at 

the dump and dropped iuto a tin tube leading to the 
weighing office on the floor below. The brakes on the 
drop basket drums can be operated from either floor. 
The tipple is at present equipped with a single set or 

screens, and Its capacity is twelve hundred tons of lump 
coal in ten hours, but tbe structure Is so designed that 
a second set of screens may be added in the future, 

referred to through a steel trough, so constructed as to 
present a smooth aud continuous surface, offering no 
Impediment to the passage of the coal. The chain 
operates in iron guides, away from the material, sup
porting tlie scrapers clear of the trough ' -jtlom, thus 
greatly reducing the friction and wear, without being 
attended with that unbearable screeching noise, pro
duced by ordinary conveyors where the scrapers slide on 
the bottom of trough. The operation of this conveyor 
is perfect, carrying 120 tons run of mine coal con
tinuously, with the least amount of breakage aud 
minimum amount of power. All of the workiug parts 
are simple, strong and durable, and easy of access 
in case or repairs. 
The conveyor is driven from (he delivery end by 

an engine located on the ground, the connection, 
(owing to the distance), being made by wire cable 
operating over rubber filled sheaves 
In connection with this The Jeffrey Company also 

furnished a car puller, which is not shown ln the 
illustration. This car puller consists of a friction 
drum, driven by the same engine that operates the 
conveyor, by means of which the empty cars are pulled 
away and ihe loaded cars into position for uuloadlug. 
The results obtained by the use of this machinery 

could not be accomplished nearly so rapidly and econ
omically by any other known method. The saving in 
labor is very great, to say nothing about the safe 
handling of the coal and the very short time vessels 
are obliged to wait for their supply of fuel. 
The installation of machinery, as represented in 

the illustration, Is only a small part of the .Jeffrey 
Manufacturing Company's extensive business. This 
company equips coal mines complete with coal cutters 
and drills for mining the coal, electric locomotives 
for hauling it. elevators, conveyors aud screens for 
preparing and loading it into cars ready for shipment. 
It also furnishes appliances for the mechanical hand
ling of material in straw board, pulp and paper mills, 
canning factories, saw aud lumber mills, tanneries, 
smelting aud refining works aud numerous other in
dustries. All who are interested iu this class of 
machinery and desire to obtain the latest and most 
approved appliances are invited to write for full par
ticulars and prices. 
A large and handsomely illustrated catalogue 

will be mailed to aDy part of the world upon 
application. 

STERI. Tll'IT.K AT FoitKST Hi I.L MlNH. 

ft. high from the rail to the tipple platform, and was 
connected with the pit mouth by a double track incline. 
The distauce between the tipple and pit mouth was 
short and the incline was very steep. There was 
room for but two cars on either track between the foot 
of the incline and the tipple dump. This, of necessity, 
limited the trips on the incline to two cars, and conse
quently lindted the capacity of the tipple. Iu designing 
the new tipple it was decided to do away with the in
cline and iucrease the height of the tipple house bents to 
about sixty feet, wo that the mine cars could be run di
rectly to the dump from tlie pit mouth. There 
are two loaded tracks on the tipple, each holding 
ten cars between the cross over and the switch at 
the pit mouth. These tracks have a descending 
grade to the dump or \-j0fo. The dump is the 
Phillips Automatic Cross Over Dump, (manufac
tured by the Phillips Mine Supply Co. of Pitts
burgh, Pa.), and the cars after dumping, run 
automatically to the switch back and back to the 
foot of ao incline, up which they are taken by a 
sprocket chain to the head of the incline. At this 
point they are automatically released from the 
sprocket and run by gravity down the empty 
track iuto the main entry of the mine, where the 
empty trips are made up. The sprocket on the 
incline Is run by a ten horse power engine situated 
on the lower floor of the tipple. 
The coal, instead of being dumped directly iuto 

the screens, which is the case in tipples as usu
ally built, goes Into a counter-weighted drop 
basket, which is lowered, by the weight of the 
coal, about thirty feel, to the screens below. The 
gate at the lower eud of the basket is opened by 
check chains just before it reaches the lump screen 
aud the coal slides out of the basket over the 
screen. The descent of this drop basket is con
trolled by friction brakes on the drum, and to pre
vent too great a shock at the bottom, the bask*3! 
ia checked by spiral springs on the end of the 
chains. The guides on wliich the basket runs are 
six by eight Inch yellow pine, aud ou the basket 
there are four friction rollers on each side, work
ing on the sides of the guides. The time of lower
ing the basket, dumping the coal on the screens, 
and raising again for tbe next load is less than 
one-half minute. 

By increasing the distauce between the two 
outer tracks to 17 feet, from center to center, aud 
the addition of the second liy to the lump coal 
chute, it is possible to load box cars with 
lump or run of mine coal on either of the two 
outside tracks, Instead of the outer track only, 
as Is generally done. This saves considerable time 
and increases the capacity of the tipple wheu load
ing box cars, ai while trimming the coal lu the outer 
car, coal may be run into the car on the Inner track, anil 
•nice versa. The introductiou of the nut and slack bins Is 
also a source of time saving, as they allow lump coal to 
be loaded while shifting a car already Loaded with nut 
or slack, ami dropping empty curs into place on the nut 
aud slack tracks. 

should the output of the mine demand it. Messrs. Wil
kins and Davison of Pittsburgh, I'a., were the designing 
engineers, the structural work beiug built and erected 
bytheSchultz Bridge and Iron Company of Pittsburg, 
the screen equipment by the Phillips Miue Supply Com-
pauj', and the incline sprocket by Messrs. Heyl and Pat
terson of Pittsburg. 

Jeffrey Conveying Machinery for Coal Vessels. 
The accompanying illustration represents a coal con

veyor, installed by the Jeffrey Manufacturing Company, 

Plants and Minerals. 

The man who thinks a knowldege of botany cannot 
aid a prospector does not know much about thescienee. 
The truth is that the mineral characteristics of a soil 
influence very greatly the plant growth in the soil. 
They chauge the shade and color of leaves and grass aud 

blossoms, as well as often dictate what plants shall and 
shall not grow there. Thereare plants which grow on'y 
where there is considerable zinc In the soli, and others 
which apparently grow best, or only, where there is lead 
in the earth. In the lead regions of Illinois and Wiscon
sin the old-time prospectors looked as much for the 
vegetable growth as an indication of ore as they did for 
float. Old-time Colorado prospectors remember the 
little "silver flower" found so abundantly in the moun
tains in parts of Clear Creek and Boulder Counties, 
where silver ore is most abundant. Observation shows 

TIM JKFPIIBT C O N V E Y 1 NO MAOIIISKIIY .11 C. VE 

ot Columbus, Ohio, for the Mobile Coal Company, Mo
bile, Ala., on their wharf, forthe purpose of coaling 
steamers. It receives the coal from bottom dump cars on 
the trestle conveying same to a height of about forty-five 
feet into a storage pocket from which It Is delivered 
into vessels by meaus of chutes at a rate of about 250 
tons per hour. 
This conveyor is about 175 ft. in length, Is constructed 

of double steel chain of great strength and durability, to 
which Iron scrapers are fastened by means of special 
swivel attachments. The coal is carried by the scrapers 

that it appears to grow best in the silver-bearing regions, 
and mauy au old-timer would not prospect wliere the 
flower is absent. 
There is a scientific basis for all this: It is that solle 

are influenced by the ores and rocks which decompose to 
form them, aud that each peculiar soil Influences the 
vegetable growth. More than once we have seen the 
course of a lode clearly marked by the vegetable growth 
along its entire length. Theoltl prospector sees sermons 
In gra«s and trees as well as stones.— Mining Industry 
ami Tradesmen. 
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E A S Y LESSONS ON MINING. 
This Department contains articles to assist ambitious Miners to educate themselves, and obtain Certificates of Com

petency as Mine Foremen, or to become Mine Superintendents. 

The articles are written to be understood by the unlearned and the learned alike. Plain language is used, no obscure 
terms are employed, and each subject treated, is made as clear and easy to understand as possible. 

Further : The Questions asked at the different E.vaminations for Mine Foremen and Mine Inspectors, are printed and 
answered. 

•fa>" The Series of Articles " Geology of Coal," " Chemistry of Minim*--," " Mining* M e t h o d s " and " Mining Machinery " w a s c o m m e n c e d ln the lesue of 
March 1894. BaCK numbers can be obtained at twenty-five cents per single copy, $1.00 lor six copies, and 82.00 for twelve copies. 

MINING MACHINERY. 
Velocities on Inclines—Laws of Resistance on In

clines.—Times and Velocities on Inclines' 
58. Velocites on Inclines. -Figure 102 Is intra 

•duced to still further explain how the gradient of au in 
eline may lie found when the length and time for the in
cline are giveu, and how to llndthe time when the grad
ient is given. 

Irst ease f was 

G4.32_ 64.83 
/ ""1.006 s 

= '> X -
a ' 16 ; 

= 04 and t is therefore equal to i G4 

FIG. 102, 

In the upper example lu the figure, A D, A II, and A C 
are radii of the same circle, consequently they are equal, 
and if a body Is found to roll down the incline from B to 
A In S.657 seconds what la the gradient for this time. 
W e know that the height B C will be io proportion to 
B A, as the square ofthe time of 0 io falling front I> to 
A Is in proportion to the square of the giveu time 5.057 
seconds. The length of the radius 11 A Is 64.32 feet, or 
the height h from whieh the body will fall is 61.32 feet, 

fore • • ' = (a = 4; and the square of 5 657 is equal to 

32, and from this we see that the gradient is at the rate 
of 4 in 32 or 1 in 8, or If A Bis 64.33 feet long the height 
of tf.Bis—'— = 8 04 feet. 

Wheu the leugth of the incline and ihe ratio of the 
gradient are giveu, the time is easily fouud,because It is 

only required to reduce by multiplying it by the frac

tion of the gradient as in thi*- case 16.08 X -} = 2.01 =/ 
andthereforev G4.3a -H- 2.01 = / = 5.657 seconds the 
time for a body to roll down an incline of one in eight, 
or the leugth B A. 
The example at the bottom of the figure is to show 

that nothing falls but the load in cars running on an in
cline. 

Here are two pans each weighing 1.5 tons, and marked 
W and S - IK carries a load of 3 tons, therefore the pans 
aud their load weigh conjointly 0 tons bat only 3 tons 
fall, while the two pans balauce each other, and are 
moved by the load. The pans are seen to be suspended 
by the rope passing over the pulley P. W e see then 
that 3 tons have while falling, to set 6 tons ln motion, 
therefore it is clear that the load will only acquire of 

6 
the square of the velocity that would be attained, if the 
load fell alone. 

It is clear then that the time on N M must be longer than it was on B A where a ball rolled down. In the 

now be found by \ 8.04 = /, then 

8 for the incline XM with balanced pans, whereas, 
with the simple full on Ii A, the time was5.657 seconds. 
The gradient of the incline N M can be found. 
as was explained in a former example, with this quulill-
catlon however ; the time of the fall from X to AI must 

9 3 __ g 1 _ g 
! A 2 4 

.,-!:•- — 8, equal the square of the time in seconds for 
o.U4 
a body to fall from _Y to J/with/ force and it has been 
shown that It would requires seconds forthe cars to per
form the journey from N to M, but the height and 
hypotenuse of the gradient are as the squares of the 
times, therefore = — - , and if N M is 61.32 feet, ry 

64 33 
uustbe— - =8.04 feet. 

59. L a w s of Resistance on Inclines. —Fig. 103 Is 
to show that a self acting incline will run as fast with 
two, as with a 
h uud red aud 
two cars, if the 
friction of the 
rope and roll
ers, aud the 
weight of the 
rope is neglect
ed, because/Is 
the same; aud 
to m a k e the 
matter clear, 
suppose the 
weight of each 
pan in the fig
ure to be 1 as 
at B, aud sup
pose the load 
to be 2, then 
2 + 1 + 1 = 4 
the weight to 
he moved, and 
2 Is the weight 
that falls, 
therefore f 

must be X 

, = / — 8.04. This value applies tothe pans A B on the 

pulleys Pi P2, and we will find the same value for /on 
ihe load on tlie pulleys P.a and Pt. On the eud of the 
rope Care four empty pans, and on the end of the rope 
It are four laden pans, but 4 pans balance 4 pans and the 
load falls, therefore/ must be (-r- /* X 4 . )9 = 

\(3X4) + (1 XS)J2 
3 X 16 = 2 X 2 = 4 =f= SM Q9 before* !t is P°8-
Bible that two cars with one load could not overcome 
the friction of the rope and rollers, or lift the fraction of 
the weight of the rope due to the inclination. Any 
acceleration then due to an increased number of cars in 
a train is the result of a reduced proportion of friction, 
aud not to any increase of/. W e cannot dismiss this 
figure without showing that it is a beautiful illustration 
of Ohm's law, as applied to the current strength of the 
cells in a galvanic batteiy. 

Ohm's law is this: "The current strength is equal 
to the electro-motive force divided by the external plus 
the internal resistance." 
On a self acting incline the motive force Is ,*7 and the 
haulage strength is equal to '^ multiplied by the load 
and divided by the load plus the weight of the cars, plus 
the proporton of the load due to the friction of cars, 
rope, and rollers. N o w the friction or rope and rollers, 
corresponds to the external resistance, or resistance of 
the circuit wire, and the friction per car corresponds to 
the internal resistance per cell, therefore, we clearly see 
that as g aud /represent Inert force, Ohm's Jaw could 
not apply to the conduct of an electric current unless 
that current was subject to the laws of inertia. 

For example, suppose we have 10 cars in each of the 
two trains and that each load is equal to 2 tons aud that 
each car weighed 1 ton as iu the former example then, 

2 X 10 _ 20 _ 1, 
(2 X 10) + (1 X 2 0 ) ~ 40 ~~ 2 

thatis, /isequal to ?- X \ = '" 

Take a Leclaucht 

battery of 20 cells and let the electro-motive force per 
cell be equal to 1.5 volts, and let the internal resistance 
he .5 ohms, the current strength for one cell is ~ = 3 

when the external resistance is m7,so 
1 5 *. 

2(1 
3 as 

- - • . 

before Inil suppose the external resistance is 5 ohmB, 

then for one cell —-—---= —'— = .27 ampere and for 
(.5 + 5) 5.5 

20 cells the external resistance remaining the same w e 
hav" (X-|wTT

 = 2ampere8* 
In precisely the same way, the friction of rope and 

rollers is easier overcome by larger trains ; or suppose 
the resistance due to the friction of the rope and rollers 
is equal to 100 pounds, then for one load to move or run 
it must first overcome the resistance of 100 pounds, and 
if there are 20 loads, or 20 cars in a train instead of one, 
the 100 pounds will be equally shared among them 

. 100 r 

and = 5 pounds per loaded car. 
Fig.104 Illus

trates how the 
time on an in
cline can be re
duced by ac-
celerating the 
velocity of the 
falling load at 
the beginning 
of its descent 
by making the 
empty cars first 
move along a 
short level. 
To explain the 
matter, let the 
load be 2 as 
hefore, and the 
weight of an 
em ply car 1. 
Theu by t h e 
figure at-4 Cor 
BD w e see 
that B and Its 

load fall, while D is only moved along a horizontal plane. 
and therefore its ceuter of gravity is neither raised 
nor lowered,and we now see that 4 tons are moved while 
3 tons fall, thus making the value of /"equal to - X 

•- M i 
FIG. 104. 

: 12.0(5. 

By the figure, /', and P.t are two pulleys for one rope, 
and therefore set up an increased resistance, which If 
duly allowed for, should reduce the value of/. 

Fig. 105 shows in contrast two modes of accelerating 
the initial 
speed of trains „ 
on self-acting 
Inclines, and 
in some cases 
b o t h t h e 
"level foot" 
and "eycloidal 
head"are com
bined in one 
haulage. At 
li D we have 
the eycloidal 
or quick fall 
at the head of 
the i n c 1 in e. 
Tbisquickfall 
at the head 
however is not 
at all times 
possible in a 
mine, conse
quently the 
level at the foot 
is substituted, 
as EH ia easier 
m a d e , but 
like all such 
artifices their 
advantages are 
very doubtful, for to obtain increased grade at the head 
you must reduce the grade at the fool, of the incline, and 
when tho laden traiu is near ihe bottom its energy Is 
often so exhausted with the brake or some other resist
ance, that it is unable to raise the empty train onto the 
brow of the incline, and the consequence Is, such stop
pages waste more time than that gained by acceleration with "cycloids" or "foot levels," as B 7D and E II, and the result of all this Is that J. B with a m e m fall B C, or E F with a mean fall of F G, often give the best practical results. There are however special cases where the "foot level" and the "cycloid" cin be used with advantage. 

Fio. 105. 
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60. Times and Velocities on Inclines.—The lower 
part of the figure is to illustrate a point wherein it Is 
manifest, that nature never conflicts with herself; and to 
make the point clear, let us notice that the same weight 
or mass of matter always contains the same amount of 
energy wheu moving at the same velocity as that at 
which it has moved before, or every time a oue pound 
mass moves with a velocity of 32.16 feet per second, it 
has stored up in itself neither more or less than 16.08 
foot pounds of energy, and with equal truth it can be 
said that when a mass has fallen (without friction) to a 
depth of 16.08 feet, whatever may have been the anglo 
of the inclination or the grade, in every case, without 
exception, when the descent has become equal to a ver
tical fall of 10.08 feet, the velocity at which the mass is 
moving is 32.16 feet per second. L, M, A'and O, are 
horizontal lines to indicate the depth of fall. P, R, S, T 
and V, aro Inclined lines from K, to indicate different 
grades of inclination. N o w P. R, S, T, V and 0, all 
cut the horizontal line L, aud if bodies were made to roll 
down K 0, K Y, K T, K S, K R and K P, to L they 
would arrive at different times, and all the times would 
be found to be proportionate to the square roots of the 
lengths of the Inclines. The velocities would also be 
fouud to be the same when the bodies rolled down the 
inclines to the levels M, X and 0. It does no doubt 
appear to a student strange, that the times are different, 
and yet the velocities are the same, when all the bodies 
have fallen from the same elevation to the same level; 
but the strangeness disappears wheu we learn that it 
must be so, for if the velocities were different, the stored 
up euergy would be different, it therefore follows, that, 
whether the time is long or short, when a body has 
fallen through a given vertical depth, the velocity at the 
end of the time is same as though it had fallen in a ver
tical line instead of an inclined one. 

Nothing perhaps is more Interesting in relation to the 
behavior of falling bodies, than the fact, that a body 
will roll aloug the line of a curve in less time than it 
will do the same fall along a shorter path In a straight 
line; or a body will roll along a curve B, L, C, H, A, in 
less time thau it will roil along the straight line B, A, 
Fig. 106. This is the noted example of the "law of the 

/ 261.35 
"J 6.1535 

J.5171. and the time for FC -J; 

1 ^ ^ 

7 
•^6 

f7....D 

cycloid" In relation to falling bodies, and to explain the 
matter with clearness, let us by "plain figures" for 
"easy lessons" work it out, step by step. 

The angle BAE is one of 45° therefore the sine Is 
.7071 and/Is = 9 X -7071 = 16.08 X -7071 = 11.37 + 
Let the vertical line G A = 100 feet theu B A will be 
equal to 141.42 feet and as / is the length, 

J1 = |_il*_z^ = i = 3.53 seconds nearly, 
/ -V 11.37 

the time for a body to roll down the straight line BA. 
To attain accuracy for the time ou the curve, we 

would have to plunge into very advanced mathematics, 
but we can come very near to the time with plain 
figures, and by this means explain the case better. 

Let us then try flrst to find the time required for a 
body to fall along the line BC, and we will therefore 
require to know the length of BC and BD. 

N o w BGC Is an angle of 45' therefore the slue Is 
.7071 and the chord B C Is .76536 or the actual length is 

'X 4^ = 14.85 

Time from F to A = 6.5171 
Time from F to C = 5.4803 

Time from C to A = 1.0368 seconds. 

Time from B to C plus Cto A is equal to 2.274 + 1.03G8 
= 3.3108 seconds, and the time for B A was 3.53 seconds, 
and the difference is 3.53 — 3.3108 = .21112, or rather 
less than a quarter of a second. Iu the lower portion of 
the diagram, the times for 0 R, R Q and Q P are found 
by the same process as B C and B A. 
It is true that the curve we have used was not a 

strictly correct cycloid, nor have the advantages of the 
cycloid been shown in reducing the time ou a longer 
line after leaving the curve, but for mlniug purposes, it 
may be said that all we require for an Incline is a good 
fall at the top and a short level at the bottom. 
[TO BE OONTINTED.] 

MINING METHODS. 

Local Ventilat'on-Pressure In Ventilation. 

54. Local Ventilation.—In mining coal by different 
methods of long-wall working we soon find that special 
coudltlous require appropriate treatment, for we cannot 
work the coal in many cases by Ideal plans, but by such 
modifications as will adapt the method to the require
ments that arise in each case. 

Longwall workings are said to be easier ventilated 
than those of pillar and chamber, or otherwise board 
and pillar, or room and pillar, aud this statement is 
quite true so far as the removal of fire-damp is con
cerned when the working face is advancing up-grade, 
but you may so run the line of the face as to make a 
pool for the collection of gas, and actually make danger 
where it ought not to exist. W e admit that longwall is 
easy to ventilate, but for all that, the system has its 
peculiarities and if they are uot understood, they cause 
trouhle ; for example, the roof breaks aud falls, and the 
fissures and cavities thus made become reservoirs for 
the storage of very large volumes ofgas, which float out 
of the old rear workings during the progress of a depres
sion In the atmospheric pressure ; the result Is, it is at 
all times dangerous to fire shots either in the gateways 
or at a longwall face, so that "easy to ventilate" does 
not at the same time mean freedom from danger, unless 
due care is exercised to prevent the possibility of gas 
stratifying at the working face. In Fig. 90 we have au 

example of this 
kind; the work
ing face is ad
vancing up
g r a d e , as 
shown by the 
pitch arrow at 
P, and the in-
going air is 
seen to be con
ducted up the 
principal gate
way F II, and 
the impure air 
is made to re
turn by the two 

Hanking gateways A and C. N o w the danger In a long-
wall working of this kind arises when the middle intake 
airways are advanced too far ahead ofthe Hanking gate
ways, for then gas accumulates as in a pool or bay con
tained within the dotted line A, B, C. 

Fig. 100 represents a longwall face under conditions 

FIG.101. 

76.536 feet, and/is in this case 

then the time for UC is equal to 
.76536 " 

J.274 seconds. 176.536 
•W 14.85 

It would be thought by the uninitiated that the body 
would be longer in rolling from C to A, than in rolling 
from B to C, but such is not the ease, because the veloc
ity the body has attained at C, Is twice that of its 
mean velocity In rolling down BC, for it started with 
no velocity, and If It had no fall from 6* to A, It would 
still move through that distance in le3S time than It 
required In falling from B to C; indeed it would do it in 
less than half the time, as we will just now prove. 
Uy the figure, the vertical line F K is equal to G A, 

and a-i A C must be equal to G 11, It follows that A C is 
76.536 feet, and as 6'A1 is proportionate to the versed 
sine of 45°, it is 29.289 feet long. W e are now in a 
position to find the time a body will be In rolling dowu 6' 
A, because if a body rolls down FA, by the time it 
reaches C it will be moving with the same velocity it would 
have at C, If it rolled down .00. Again, if we could find the 
times f«.r /''6'and FA, the difference would be the time 
for t! A. The length of A F is fouud as follows : AC = 
76.536, CE = 29.281), aud F K = 100. Therefore, 
*L««WX1«U 261.35 feet. Now f villi be equal 

A F : 
2:1 ysu 

•Sx5S-«« and the til • for 1' ' *-lj 

FIG 

FIG. 100. 

the opposite of that of the previous figure ; for here, the 
flanking gateways are in advance of the middle and 
principal gateway, aud as far -is the ventilation is con
cerned, it appears to correct the defect shown in the 
previous figure, but on closer inspection It will be ob
served, that one defect has been substituted for another ; 
for now we destroy the coal to remove the gas, for it 
will be seen that to keep the advance of the middle 
gateway behind that of the Hanking returns, the coal 
"jetties" or juts out In front of the dotted line A, B, C, 
and under such a condition of strain it is crushed and 
spoiled. The pitch of the bed in this case Is in
dicated by the arrow P, the main intake is shown by 
D G, aud the return gateways are seen at. K and F. 
The ventilation of a longwall fare may be "easy," but 

it cannot be well done without a well matured judgment 
aud in a case like that shown in the last figure or tbe 
previous one, where the face is advancing upgrade the 
greatest defect is found In conducting the ingoing air 
up the middle gateway instead of up one of the Hanking 
gateways, say iu the figure before us F. N o w If fC has 
to be the pilncipal intake airway, for the best possible ventilation of the working face It must be kept in the rear of F, or F must at all times he advanced higher up-

FIG. 102. 

grade than E, so that all gas will rise aloug the face on 
its way to the 
return. This 
then is an
other exam
ple of t h e 
fact that In 
mining, to se
cure success, 
careful a n d 
critical judg
m e n t is re
quired to find 
one condition 
that will not 
conflict with 
the other un-
alterable 
ones. 

Fig. 101 is 
au example of a longwall workiug face advauciug along 
the strike instead of upgrade on the line of pitch ; and 
where such an arrangement can be carried out, the very 
best results are obtained, in so far as ventilation and the 
removal of gas is concerned; pack walls are never gas or 
air tight, and any gas escaping out of the old workings 
can always be collected iu the return airway that skirts 
the top edge of the goaf, beside, no gas can loiter in the 
neighborhood of the working face as it must float up to D. 

In good mining practice longwall working is varied to 
meet all the conditions that are met with iu the roof and 
the floor, and all the variations in the "texture" or 
quality, or the closeness or openness of the cleavage 
planes in the seam, aud the tenderness or toughness of 
the coal. Such being the case we must never prefer auy 
system or any modification ofa system, but practice all 
or any system, or any modification of a system that best 
fits the conditions that we are confronted with. 
The arrow P gives the direction of the line of dip; 

D B, is t h e 
m a i n return 
airway; EAG, 
is the main in-
ta k e airway. 
At G, A and B 
we have doors; 
at E is a per
manent brick 
stopping. At 
C we have the 
dip or lowest 
point of t h e 
face, and at D 
is situated tho 
rise or highest 
point of t h e 
face. 

Fig. 102, brings hefore our notice another modification 
of longwall. In the shales we find cleavage planes that 
are common in slate and coal deposits, the shales and 
the slates may, however, be classed as one, because true 
slate is only metamorphosed shale. The cleavage planes-
were made before the constituent clay of the shales, or 
the bog of the coal seams, was indurated. 
W e can quite account for the cleavage planes in shales 

and coals, but to the uninitiated it will appear strange 
to learn that the faults, fissures, and master joints in 
the limestones and sandstones were produced by lateral 
pressure In the earth's crust just as were the cleavage 
planes, but let us clearly comprehend that the fine lam
ination produced in plastic clay, must be different from 
the cracks and fissures in a broken solid, and it is with 
the latter we have to deal in explaining the reason of 
this modification of longwall working In coal. 

W e cannot but expect that the common parallelism of 
the faults and joints in the rocks overljdng the coal seams 
will seriously affect the cost of obtaining the coal, un
less the mode of working is adapted to the conditions of 
the roof; for example, if the line of the face Is parallel 
to the lines of the faults and roof joints, the cost for 
labor in removing fallen stone, in the timbering and 
retimbering of the workings, and the extra labor and 
danger attending the cutting and filling of the coal will 
conjointly render the workiug of such a mine au unprof
itable transaction. 
The modification shown in the last figure is adopted* 

where the master joints are running from C to D, and 
from E to F, and are uot paralled to the Hues of auy of 
the pack-walls, but have a direction making very nearly 
aright angle with the line of the working face. 

It will be seen that the principal intake airway is & 
A, and the return is at B, and that the eovej* will fall 
off the coal face aud thus prevent undue pressure aud 
damage, while any gas from the goaf will be carried off 
at once into the return. The arrow /' shows as before 
the direction of the pitch. 
55. Pressure in Ventilation. — Pressure is an im
portant factor in mine ventilation, and however much 
men may err In judgment concerning it, the law of its action Is constant. Many years ago bore boles were suggested and tried as channels for the escape of the light gases given off by coal. It was said "marsh gas is light," therefore if a bore hole Is drilled down into the highest point In a goaf where this gas accumulates it will float up the hole ami thus clean out all the gas, but the gas never would rise because the hole was invariably a downcast for air, and it we pause for a moment to consider the case wo cannot fail to see, that the behavior of the air was neither eccentric nor erratic, but subject to the action of an invariable law ; the air was pressed down the bore bole because the pressure in the mine was less than the atmospheric pressure nt the surface. There can be no doubt that the bore-hole will iu the near future be au Important aid to ventilation, because it furnishes the cheapest and most ellieieut way of removing Inflammable gases fnun old wot kings or goafs with a very small quantity of air. Where mines are not very deep and the holes can be readily made, we can discover without much argument. 
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FIG. 103. 

that tbey must be a good Investment. With the furnace 
and the exhaust fan, bore-holes cannot be adopted as 
aides to ventilation, for the curreut pressure at the 
bottom of the dowcast shaft will always be less than at 
the surface, and in the case of an exhaust fan the pres
sure in the mine near the upcast will be considerably 
less than at the surface; this fact is clearly illustrated 

by Fig. 103, 
where for il
lustration, a 
recess Is seen 
at R IV to il
lustrate rise 
w o r k i n g s 
where gag has 
aci'unm 1 a ted, 
and a bore
hole has beeu 
drilled for the 
escape of the 
gas, but the 
result is con
trary to the 
Intention, for 
the hole is a 

-downcast as shown by the arrow at II. 
At the top of the upcast shaft the exhaust fan E F is 

seen, aud let P represent the surface pressure, and P — \ 
represent the reduced pressure in the chamber II W, and 
further let P — 2 represent the depresslou in the fan 
drift, a moments consideration will satisfy us that the 
air cannot do any other than rush down the bore hole 
into an inferior pressure as is shown In the Illustration. 
Again let us 
reverse the _,-_.s n .'•••• Î' 
ventilating ac- "™ 
tion by usiug 
a blowing, in
stead of an ex
hausting fan, 
as at B F Fig. 
104, the blow
ing fan at the 
mouth of the 
d o w o c a s t 
shaft. It will 
now be seen 
that Instead of 
P — 2 we have 
P + 2, and in
stead of /' — 1 we have P + 1 the result Is as we may 
expect, the gas is blown up the bore-hole II. as shown 
by the arrow. 

[TO HE OONTINOl-D.] 

Fn 

the elements, and the positive pole +/* is in the cell, the 
negative element — , and the negative pole — X IS in the 
cell the positive element as shown at E aud A', and the 

FIG. 94. 

CHEMISTRY OF MINING. 

Electro Metalluryy of Copper. Electric Polarity. 

57. Electro-Metallurgy of Copper, topper ores 
yielding about 6 per cent, of metal, can only be made to 
yield a profit In two ways ; flrst, wheu the ore is avail
able in the "open," and labor Is very cheap ; and second, 
wheu the metal can be cheaply separated front its stony 
matrix and chemical combination by electrolysis, or 
electro metallurgy as opplied iu miuing. It is to explain 
the second process that the subject Illustrated by Fig. 
94 has beeu introduced. At D we have au electrolytic 

or really a 
Daniels cell, 
for In the 
porous pot or 
diaphragm is 
a week solu
tion of sul
phuric acid 
along with the 
zinc element 
B, and along 
with the car
bon or copper 
element is a 
solutiou of 
copper s u 1-
phateCu-SO,, 
at A. During 

the action of the cell ( which is very slow} uulcss it is 
.aided with a current of some voltage, a deposition of the 
metal copper takes place on the carbon or copper ele
ment, and If copper plating is required, the metal can be 
made to deposit on the surface of another metal, or even 
on the surface ot wood coated with charcoal or. any 
other electric conductor. The voltaic current is seen to 
-circulate through the wire W, beginning at C, and re
turning by Z. T T is a tank such as Is used for separ
ating metallic copper from a solution wliich may be a 
chloride or a sulphate. G G is the surface of the liquid 
and pieces of scrap or pig iron are seeu covered with the 
solution. Iu Spain and Portugal it pays sometimes to 
flood the copper mines, and pump the sulphate iuto such 
tanks as we illustrate aod deposit the metal copper on 
pig Iron, from which it is afterward removed by water 
when the metal Is collected as a brown powder. Some
times advantage is taken of electrolytic action by first 
pouring outo large heaps of the ore considerable volumes 
of water, after which the drainage from the heaps is 
pumped up into tanks containing pig irou as before. 
The tanks are really electrolytic cells, and the mine 

and the watered heap are in fact the laboratories where 
the sulphate of copper is prepared to feed the cells. 

Fig. 95 is introduced to illustrate th.' laws of electric 
-and chemical polarity. 

In making a flrst acquaintance with magnetic, electric 
aud molecular polarity, the student is surprised to find 
the strong co-relationship of (what shall I say) the 
polarities or the the polarity of force. At .1 we have a 
simple cell and the carbon C and the zinc rod Z, are 
called the poles in reference to the wire or galvanic cir
cuit, and in reference to chemical action they are called 

Fio 95. 

current Is seen to start at Z in the cell and pass on to C, 
and to pass out of the cell from C to Z. At B we find 
au example of chemical polarity, the exciting liquid is 
dilute sulphuric acid HiSOi and the positive element 
zinc is seen to repel the positive hydrogen which clings 
to the copper plate as globules //, //, //, while the neg
ative SO, combines with the zinc as sulphate of zinc, 
ZnSOt. In this aud all other examples in chemical 
action, the atoms and molecules combine by polarity. 
Positive combines with negative, and in this case the 
positive zinc has displaced hy repulsion, just aw a mag
net would do, tho positive hydrogen. C Is an example 
of a battery of cells aud to secure an Increased electro
motive force the cells are combined on the basis of a 
correct polarity, by connecting the negative pole of one 
cell with the positive pole of the other. 

58 Electric Polarity. —Fig. 96 brings before our 
attention an example of electric polarity as manifested 
by the same current when a part of it is moving in one 
direction and the other part Is moving in the opposite 
direction by au arrangement of the circuit wire. When 

that IF D G is the electric channel leading to theupper 
cup and the continuation Is M F B S. Fig. 97 is an 

FIG. 97. 

Illustration of the arrangement of the circuit wires in the 
same Instrument to setup attraction; and now the wire 
H'is put iuto circuit with the bottom cup B, the result 
is the electric stream flows up the side of the movable 
loop B F E, while the return wire D becomes 8 in this 
ariangement. This polarlscope therefore establishes the 
fact that curreuts lu thesame direction repel and cur
rents moving in opposite directions attract each other as 
in the figure. 
59 The Magnetic Tick. -That the modes of motion 

known as electricity ami magnetism are the results of 
certain harmonic movements of the molecules in the 
mass of a magnet or an electrical conductor, caunot be 
doubted, because the conclusion Is sustained with direct 

FIG. 96. 

currents are made to move In parallel lines, tlie laws of 
polar action are: currents moving in the same direction 
repel each other, and currents moving In opposite di
rections attract each other, and the case before us is 
one of repulsiou. 
The construction and mode of action of the instru

ment requires some notice: In the first place it will be 
seen that to prevent a break in the continuity of the 
current two cups of mercury are used as at M and B or 
C and C. The movable loop B F E is made to dip 
with both its ends into mercury, while the downgoing 
portion of the circuit, or electric chanuel W Is made to 
conduct the current into the upper cup of mercury, when 
it enters the upper end of the movable loop aud Hows 
down into the lower cup, from where it passes on to the 
battery. The rod G R is an insulator. The current is 
seen in this case to act repulsively ou itself, or the fixed 
portion of the circuit W is repelling, and is itself re
pelled by the side of the movable loop. It will be seen 

proof. Construct an apparatus such as that shown by 
Fig. 98 and by this means we are made able to hear 
molecules striking each other. 
The construction and mode ot action are as follows: 

The resonance chamber Is adapted out of a cigar box as 
shown at Ii, and nothing better can be used for reflect
ing and conducting otherwise inaudible sounds than 
dry wood, as notice the microphonic sounds heard with 
the telephone. Lying ou onesldeof the resonance cham
ber or cigar box, Is an electro magnet and helix X, aod 
the circuit wires are seen to eome irom a galvanic cell, 
and the circuit is broken at E F. 
If the ear Is held close to the resonance chamber, the 

moment the wires E and F are made to touch each 
other a distinct tick is heard, and the moment the wires 
are detached and the circuit Is broken the tick Is heard 
again. The tick produced, as we may imagine, with P 
strong current, Is louder than that produced with a weak 
one. The tick has a peculiar ring and has to be heard 
to recognize Its true character. "When Iron Is magnet
ized It expands as though It was heated. There are no 
doubt some simple laws controlling and differentiating 
motion to produce Its modes, and if our eyes were suf
ficiently microscopic that we could see the molecule-
dance for light, heat, electricity, magnetism, and chem 
leal action, we would be able to identify these inflections 
and associate them witb well-known mechanical laws. 
From all these experiments it is obvious that to master 
this subject we must clearly comprehend that we are 
dealing with manifestations of force, that are only differ
ent in their mode of action. This brings us to consider 
again the polarity of attraction aud repulsion as we find 
it in generating "magneto electricity," and here be it 
observed that, as has been already shown, If a circuit 
wire is coiled pn the soft iron legs of a revolving arma
ture, as the ends <>f the legs approach the opposite poles 
ot a. permanent magnet a momentary induced current 

flows in the directions of the arrows at A, Fig. 99. iVis 
the north and S is the pole of the inducing permanent 
maguet; il/and P are the legs of the revolving armature, 
and G is the spindle on which the armature revolves. 
At _-9the legs of the armature jVaud /-"are leaving the 

poles of the permanent magnet X and S as before, and 
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the result is, the induced current moves in the opposite 
direction, but it must be cry careftilly noticed that there 
are not four positive and four negative electric pulses in 
one revolution of the armature : for, see at B, M moves 
from X onto 8 without changing the sign of the pulse, 
aud P moves from •**? on to X without changing the sign 
of the pulse. At B, M from X is the same direction of 
the current as at -4, where /' is advancing on to S. In 
the uext figure we have to notice that then.' are minimum 
and maximum points of induction. At the moment 
when the poles of the armature begin to depart from the 
poles of the magnet, induction begins and swells up to 
the crest of the electric wave, as graphically denoted by 
the letters X and S at the top of Fig. 100 where D, X, Z, 

is one pulse wave and Z, S, B, is another. Suppose the 
armature to be revolving in the direction of the hands of 
a watch, then the tendency is for the current to flow one 
way, anil yet if there is a considerable distance between 
the poles one pulse tends to have two maximum and one 
minimum point, aud this, we .ahull afterwards have to 
show develops waste of energy. 
Fig. 101 is au illustration of the mode of action of the 

FIG.101. 

magneto electric machine used for generating either 
muscular or nervous action, or both, in the bodies of 
sick people. B G is the armature which revolves on the 
spindle -1 C, one terminal of the wire coils is seen at B, 
to be in electric contact witli a brass ring A' which Is in
sulated either with a wooden or gutta percha ring 11 in 
perspective and vertical section, or on the spindle C.isa 
wood jacket to isolate A'. The other end of the wire of 
the coils Is iu electric contact with the arm of the arma
ture, and by that means with the spindle. Now a spring 
D is made to rest in contact with A", and the frame of 
the machine is in contact with the spindle, therefore the 
loop in the complete circuit has its terminals connected 
with C and D, and the body of the patient is made by 
meaus of handles on the outside wires to form part of 
the circuit. Further on a modification of A' brings us to 
what will be called the commutator. 

[TO BE CONTlNrED.] 

GEOLOGY OF COAL. 
Life Conditions of the Earth-

48. Life Conditions of the Earth.—The life con
ditions that have characterized each successive period 
during the earth's long age have been the environments 
of the faunas and floras that were peculiar to the times; 
or it may be said, the life conditions of auy one period 
were unfavorable to the characteristic life of all the 
other periods before it or after it. Just as now the 
great zones of the earth establish different environments 
for different varieties of plant and animal life, and if by 
any change the temperature of the torrid zone was low
ered, Us characteristic life would perish and become ex
tinct for ever, for plants from the torrid zone cau ouly 
be kept alive In the temperate zones with the help of 
heat artificially applied, and the plants of the tem
perate zones can only be kept alive in the torrid zone by 
cold artificially applied. 
The tori id zone is the home of reptiles that live on the 

flesh of other animals that obtain their food almost 
without an effort; tho temperate zones are the homes cf 
the higher orders of mammals, that obtain their food by 
vigorous efforts, Intelligently directed. The frigid zones 
are the homes of carnivorous birds, carnivorous beasts 
and carnivorous fishes, while tlie vigor of the climate is 
totally unfavorable to the growth oi the plants of the 
temperate zones. 

Had the earth's environment of life never changed, 
almost the saute life forms would have been engraven on 
the bedding faces of the laminre or the same varieties of 
the rocks; but such is not tlie case, because each period 
was subject t«> different climatic conditions that favored 
some and disfavored other life forms. 
That different climates characterized different periods 

cannot be doubted, and It is evident that the whole earth 
at oue period was subject to a tropical temperature, aud 
this was especially so during the Carboniferous period. 
Rocks of this age are found lu all the zones, eveL the 
frigid ones, and they are all marked with imprinls like 
those of the tropical tree ferns and their associate cryp

togams; Indeed, the very existence of coal is an index of 
life conditions such as prevail in the torrid zone uow. 
As practical men. we would not trouble about the cli
matic characteristics of tlie Carboniferous period, were it 
not for the fact that we cau only distinguish the fossils 
of the period from those of other periods by Intimately 
connecting them with the cause of their Individuality. 
The climate then o( the period is a peg on winch hangs 
all mn- facts, and we cannot, tli en-fore, consider the time 
ill-spent in a little more investigation of the matter-
Geology and astronomy are mutually dependent 

sciences, The one will never be understood until the 
other is made to harmonize with it by tracing geological 
changes to astronomical causes. For example, we have 
two theories concerning the relative ages of the planets; 
by the first one, the oldest planets are nearest the sun; 
bv the second one, the youngest planets are nearest the 
sun. By the first theory the climate of the whole earth 
should be much warmer than it once was; by the second 
theory the climate of the whole earth should be colder 
thau it once was. Geology furnishes unmistakable 
proof that the climate of the whole earth was hotter 
than it now is, and the fiist theory dispenses with this 
fact by pointing out that tho young earth was a ball of 
liquid lire covered with a hard crust that was sufficiently 
hot to produce a warm climate, even when the planet 
was at a much greaterdistance from the sun; but geology 
entirely sets aside that conclusion and proves to us tbat 
glacial periods have been repeated duriug all the ages 
that have passed while the deposition of the stratified 
rocks was taking place, ami we therefore discover that 
to have a comprehensive view of the earth's life history, 
we must be able to grasp with case the peculiarities of 
the fossils that give to each group of rocks their special 
individuality; and for this purpose the entire series of 
rocks that constitute the crust of the earth have been 
divided into three great groups each of wliich are dis
tinguished uot only for stratigraphical traits but for 
their progressive successions of life, namely, the paleo
zoic, mesozoic, and caiuozoic periods. 
The fossils of the paleozoic period are the remains of 

such organisms as could ouly live in the waters of rela
tively hot seas, as notice the great prevalence of coral 
aud crinoidal remains. 
To show the entire dependency of the coral and crin

oidal organisms on a high temperature for their existence, 
we must notice two great facts, first, the coral insects 
cannot live now in the waters of seas whose temperature 
is less than 60° F\ and, second, the solubility of carbon
ate of lime varies as the temperature inversely, the 
result Is as the temperature increases the solubility 
decreases, until lime is insoluble in boiling water. 
Knowing this last fact we cannot wonder when we are 

told that the minimum temperature at which the coral 
insects can encrust themselves with their shell of lime is 
00°F, because at lower temperatures the lime is increas
ingly soluble, and so much so, that the crust of the 
insect would dissolve as fast as it was secreted; and if 
heat is a prime necessity in the coraliue seas, how much 
more must it lie an indispensable condition in the envir
onment of enerlnital life. From the "testimony of the 
rocks" we learn lhat the floors of some of the paleozoic 
seas were covered with a stone flora. 
W e do not look for such life in our seas to day because 

we know this is a period that environs another variety of 
life. Lime iu our cold waters is very soluble, but during 
Carboniferous times the high temperatures of the atmos
pheric and oceanic currents carried tlie heat factor of the 
environment of encriuital life withiu the polar circles, 
hence from pole to pole the rocks aod their contents 
manifestly prove that the temperature of the paleozoic 
period was high. During tbe deposition of the Carbon
iferous series of rocks and especially the Lower Carbon
iferous limestone measures, the floors of some of the 
seas were like veritable submarine gardeus of stone 
lilies, classed as echiuoderm*--. Indeed the calcareous 
peduncles supporting the corollas of the lilies, would 
resemble tiie spectacle of fields of grain. 
W e now know that we owe to corals, crinoids and 

foramatiifers, the selection, collection aud deposition of 
all the limestone strata of paleozoic times. 
Many of the present most rudimentary life forms have 

c o m e d o w n 
from Cambrian 
t i m e s , their 
survival being 
due to their 
adaptability to 
the ever chang
ing life condi
tions on the 
earth, ami Fig. 
77 furnishes 
I w< • examples. 
At 5 wo have 
aradiateorgau-
istn or star 
lish; r o u n d 
about the cen
tral region is 
a circular nerv
ous cord, and 
at the base of 
each finger or 
ray a nervous 
cord branches 
off from a gang
lion or knot of 
nervous matter 
into the ray to 
control i ts 
m o v e m e n t s . 
T h e s e crea
tures have rud
imentary or
gans of vision, 
ami altogether 
furnish a good 

illustration of that division of animal life called radiata. 
At ̂ Vwe have auother living example of the survival of the 

oldest organisms, and this is one of the present representa
tives of the orthoceras called the nautilus, both belonging 
to the order cephalapodaor head-footed molluscs. It will 
be interesting to observe tlie successive changes in the 
organism of litis creature in its survival of the mighty 
climatic oscillations through which it has passed. 
Fig. 78 is characteristic of tiie mesozoic, middle life, 

FIG. 78. 

or really the reptilian peroid. Reptiles made their first 
appearance during Carboniferous times, but during the 
secondary period they swarmed iu the air on wings and 
were the principal life forms on the land, the shallow 
waters, and the deep seas. The bird and the the reptile 
are closely allied, and the first bird form we are ac
quainted with, appeared during this period; its mandibles 
or jaws eoutaiued teeth, ami in its wings were claws, 
so that it was after all allied to the reptiles such as the 
plesiosaurus P. The modern crocodile and the alliga
tor are the modern representatives of the ichthyosaurus 

The mesozoic period was the reptilian age par excel
lence, aud this furnishes strong proof of the prevailing 
high temperature of the period, for these cold blooded 
creatures are only represented by diminutive examples 
in high latitudes. In hot regions, however, reptilian 
life is prolific, and it is here also that the most power-
I fill representatives are fouud. 

Fig. 79 introduces us to the life and climate of the 

77. 

FIG. 79. 

calnozoic period, aud here the mammalia replace the-
reptllia, or reduce them to the represeutative examples 
we know, such as the lizards, snakes and serpents, and 
especially those of the region ofthe torrid zone. Many 
of the forerunners of the true mammals, the marsupials, 
have become extinct, and many species of mammals 
have perished during great climatic changes. The 
megatherium M was oue of this class, and the genus 
elephantl, of which the mammoth E is an example, 
once consisted of a uumber of species, all of which have 
become extinct except the elephant. It is clear that the 
mammoth perished during the last glacial period, for an 
example, covered with hair and flesh in a state of con
siderable preservation was found a few years ago locked 
up in frozen ice aud mud. The life of the caioozoic 
period is the highest in the organic scale, and is subject 
to tbe conditions of a lower meau temperature; and as 
we have urged the importance of studying the past life 
of the earth from the stand point of higher temperatures 
than prevail now, we will continue the subject as far as 
it will assist the learner to grasp and retain the recollec
tion of the life forms that are of undoubted importance 
iu the interpretation of that geology that especially 
concerns us iu mining. 

[TO H E CONTINUED.] 

The Niagara Power number of Cassiei's Magazine is 
unquestionably the handsomest special edition of any 
publication ever issued in America. Its literary merit 
is fully equal to its artistic appearance. In the matter 
of illustrations the number is particularly remarkable. 
The contributors aro all men of national reputation it) 
their several specialties, and they have prepared their 
articles in a manner that makes them not only very 
instructive, but entertaining as well, The publishers-
aud editor in getting out this special uumber have won 
for themselves great reputations for enterprise and 
liberality. Loug life to Cassler's. 
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MISCELLANEOUS. 

T H K DKPTI1S O F SPACE. 

Of all the sciences there is none which makes such vast 
demands upon the powers of the human i magi oat ion as the 
science of astronomy. We have to brace our minds to the 
conception nf distances and magnitudes so utterly transceud-
iiig all ordinary human experience, that special means have 
to be invoked to render them intelligible. Eaeh advance in 
our knowledge of the heavens reveals to us the grandeur of 
the celestial Bpacea on an ever-growing scale. 

The great majoritj ol the stars arc situated at distances so 
enormous that itis utterly hopeless to attempt to determine 
h o w far away thoy are. lu fact, only comparatively few-
stars happen to lie sufficiently olose to the earth to permit of 
making any accurate determination of their positions. Nor 
is it by any" means au easy task to choose out those particular 
objects which do lie within range. It uot uufrequently hap
pens that alter much labor has been expended on observations 
nt s particular star, it has I. u round that the work is 
fruitless, and that the star is eo remote that there is no possi
bility of learning what Its distance actually amounts to. It 

• might naturally bo supposed tbat the brightest stars are those 
nearest the earth ; and no doubt if all tlie stars were intrin
sically equally bright iheir apparent brightness would he a 
safe guide In placing these objects at their true relative dis
tances. Hut there is uo sucti simple connection between 
brightness and proximity as this wouldimply. 
• There is, however, another indication of position whieh is 
very frequently accepted by astronomers when discussing 
whether a star is likely to lie within such a degree of proxim
ity to tbe earth as to m a k e it worth their while to try to 
determine its distance. W h e n w e are looking at a steamer 
near the horizon the vessel seems to change its place but 
slowly, though w e may k n o w as a matter of fact that it 
is traveling at a rate of perhaps more than ten miles an hour. 
The nearer w e are to the steamer the more rapidly dues it 
seem to move. Iu like manner, if a star were animated bv 
what is called proper motion, that is to say, if the etarshifted 
its position on the sky with reference to the other stars, and 
if the amouut of this shift was unusually great, then there 
Would !-• a presumption that tic -i:ir was ''omparotivelj 
near. It will, indeed, be obvious that if all the stars were 
really travelling at the same speed, those which lie nearest 
the earth would move over au appreciable part of the sky in 
a shorter time than those which were more remote. Of course, 
w e are not entitled to assume that 1 he stars arc moving with 
equal rapidity in apace. Indeed, w c know well, lhat such js 
not the case. Cut, speaking generally, w e m a y fairly argue 
that If a star does appear to be moving rapidly.it is a pre
sumption that the body is one of the sun's nearer neighbors. 

Tlie star whose distance is to be sought having been 
chosen, the astronomer measures in his telescope the sky in
terval by which that star is separated from a aeighboring 
star, which, though apparently close by, Is in reality m u c h 
further away. It is however, essential that the two shall lie 
so nearly in the same direction as to be both visible together 
in the same telescopic field. B y means of a delicate instru
ment applied to the telescope w e ne-asure the width ofthe 
bit ol sky between the two stars, and these niejisurements are 
repeated night after night for a twelvemonth. Tbis years' 
series of observations is absolutely necessary, for the astron
omer is gradually shifting his o w n position, and in six 
mouths' time this shift will amount to nearly 200,000,000 
miles, the earth having moved during tbis period round to 
the opposite point of its orbit. The displacement of the ob
server alters the position of the near star In relation to its 
more distant companion. W e thus iiu.l that the sky interval 

illy, and "by ohser-

thi 
Of the 

of niathe 
sturs frou unities, to determine the dis 

the earth. 
A ilue appreciation of the magnitude of these distances is 

l rh conveyed by strings of llgures representing millions 
of miles. Electricians know lhat the spend of the electric 
current on tt telegraph wire is about 180,000 miles a second. 
If then an electric wire encircled the globe seven times, w e 
should then llnd that an electric signal scut into the wire at 

on.plisht time idei eptn 
lustrations ot the 

have arrived in their researches nu the distances of the stars. 
Let us suppose that the telegraph hues, Instead of being 

merely confined tothe earth.were extended throughout the 
length and depth of space. Let us n o w see what the very 
shortest time would be in whieh a message might be trans
mitted to each of these several destinations. First with 
respect to the moon, our satellite is comparatively speaking 
so near to us tbat but little more than a second would lie re
quired for a signal to travel thither from the earth. The sun 
is, however, so far away that w h e n the key had heen pre-sed 
down, and the electric wave had shot forth along the solar 
wire to pursue its route at that stupendous speed which 
would permit it to place a girdle seven times around this 
earth in a second, yet eight minutes would have to elapse 
ere the electric wave, hail passed from the earth to the sun. 

Telegraphing to the stars would be a much more tedious 
matter. Take lirst the case of the very nearest of those 
twinkling points of light, namely, Alpha Centauri. Tbe 
transmission of a telegraphic message to this distant sun 
would indeed tax the patience of all concern- d. The key i-, 
pressed down, the circuit is complete, the message bounds 
off on its journey to a distance so overwhelming tint the 
time required for the journey is not a question oi seconds, 
or of minutes, not of hours, nol of days, not of weeks, nor 
even of months, for no less than four years would have to 
pass by before the electricity, trembling along the wire with 
its unapproachable speed, had accomplished this stupendous 
journey. 

Alpha Centauri is, however, merely the nearest of these 
stars. W e have yet to indicate the distauce of those which 
are more remote. Look up to-night toward the heavens, 
and a m o n g the thousands of twinkling points which delight 
our eyes there is m a n y a one up there so far off that if, alter 
the battle of Waterloo had been w o n in 1815, the D u k e of 
Wellington had telegraphed the news to these stellar depths, 
the message would nol yet have been received there. 

Over our heads there are thousands of stars, which can 
only be seen through the telescope, and they are so remote 
that il' the news ol tie- di-MVcry 1.1 V - M T H M h\ ' ol •11-
had been circulated far and wide through tbe universe by 
the instrumentality of the telegraph, the announcement 
would not yet have reached them: and it seems certain that 
m a n y of the stars, which are k n o w n to us only by tbe impres
sions they m a k e on a photographic plate, are so remote that 
if the glad tidings of the first Christmas at Bethlehem, 1,894 
years ago, had been disseminated through the universe by 
the swiftest electric current ever known, yet—those stars are 
so inconceivably remote—all the seconds wbieh have 
elapsed in the 1,81)4 years of our present era would not have 
sufficed for the journey. 

S o m e there are w h o m a y be inclined to doubt these facts, 
and of course to doubt wisely is a most wholesome attitude 

to take with respect to all scientific work. But such should 
remember that space seems to us to be boundless, for our 
imagination can conceive im limits. There must, it would 
seem, be depth- ol space thousands of times, or indeed 
millions of times greater than thos.' of whieh I have spoken. 
W c can conceive of no boundary; for even if that celestial 
vault of crystal existed which the ancients supposed, our 
imaginations eould pierce through it to the other side, ami 
then in thought w e could start afresh, and on and on Indefi
nitely. And seeing that space seems to us to be infinite, 
what wonder is it if the star- should lie at the distances I 
have named, or at distances millions of times greater still? 
Indeed, I would rathe,- say (hat we have g I reason to 
feel thankful tbat so ,,. u,*. ol the -tar- have •••cue - 1 near to 
us asto allow or their being glimpsed bj our eyes, or caught 
on our photographic plan -. There is ample to permit 
of their retreat so far Into space that the heavens would have 
appennl an absolute void, instead of presenting that glorious 
spectacle which now makes our nightly skies an abounding 
delight. Condrnm-d from Article by Sir Robert Ball, in the 
N. Y. Sun. 

HIGH A L T i n I>KS. 

The following a 11 nt of the ascension of Or. Ilorson in the 
balloon l'h, 1 nix, gives a vivid idea ofthe conditions prevail
ing at lofty attitudes. 
Theair in general was foggy, and thick flocks ol small 

clouds hid the earth now ami then. Ai lirst the temperature 
rose. At a height of 4,920 ft. it was more than 41 F. above 
zero. Dr. I.crsoii m a d e double notes of tlie readings of the 
I list ru ments, east a glance at tin' balloon and its ropes, looked 
d o w n lit tlie earth, and threw out two sacks of ballast. All 
hour alter Ihe si art he had risen higher lhau 16,400 ft., and the 
temperature sank to '2 below /.en*, and the air I a m c dry. 
The sun's rays were weak. W h e n a height of 13.77(i ft. was 
reached the aeronaut felt tic lirst slight increase of his 
heart's action alter lilting the heavy sandbags. At 11:49 
A. ii., one hour aud 21 minutes after starting, he reached 
the height of 1!>.H*0 ft., and the temperature sank to 17.9 
below zero, lie felt a slight palpitation of the heart and 
slight general discomfort, but was otherwise well. At 12 
O'clock, one hour and a halt after the start, he began, at a 
height of 22,140 ft. ond a temperature of 20 below zero, to 
breathe artillcial oxygen from the bags he had with him, aud 
with excellent effect. At 12:25 the bold aeronaut had out-
passed 27,Slid ft., at a temperature of -J* below zero. H e 
was n o w higher than he had been in the pp ding May, 
when his highest point had been 25,910~ft., and this n lie 
felt mu c h better than then. 

H e n o w never dared to cease breathing the bags of oxygen 
except for a few seconds at a time, and during those hrief 
paii-e- In* felt dizzy aud dangerously weak. Hut whil 11-
tiuuing the artillcial breathing he constantly and wilh rela
tive ease fulfilled all necessary work. Ouly once did his eyes 
close in spite of himself, but the next m o m e n t lie roused him-

; his voice in the rarified 

stn 

than < 
1 at the 

utile, 
l of 25,584 ft. he had alreadv risen higher 
tlu> latter aeronaut took his last note ol 

the temperature. At the height of 2G,H96 ft. Dr. Ilerson 
thought of the two French scientists w h o had died nt that 
height. At about *J7,mtt ft. BerSOQ reached the greatest 
height arrived at hy Olashier on Sept. 5, 18G2, when the 
latter fainted away, only to awake after his companions 
had stopped the balloon from rising any higher. Hut 
Dr. liersou, after momentary examination of hisown strength 
and his provision of ballast, ventured t" rise higher. The 
temperature had already sunk to 13 V below w»ro. At the 
height ef 29,520 ft. his balloon passed through and above the 
thin stratum of high cirrus clouds which lie had noticed high 
in theskv at his start. The veil-like stratum consisted uot of 
lee crystals, but of well formed small suowllakes. At 12:4;) 
F. M., two and a half hours after the start, tlie barometer in
dicated onlv 9.08 inches which corresponds with a sea height 
of 211,5*20 ft. and a true height of •'11.012 ft. The thermometer 
stood at 50 below zero. The balloon n o w stopped. There 
were only six large an.) one small sack of ballast left, which 
were necessary for descending and landing. The balloon 
stood above the thin snow clouds ln a clear sky which stretched 
faintly blue ab.,-,,.. Dr. Bereon felt so well that I Id 
certainly have risen another 3,280 ft. Hut h dd not have 
done -., wit lent n-kiug the whole of his sn* ssful journey. 
At this immense height -80,012 ft. he felt m u c h better than 
a short time before. Dr. Berson opened the gas valve uow 
and then, and the Phcpnix gradually descended, till at the 
height of 24,llfl0 ft. it stopped, and again began to rise. 
Another pull at the valve caused it to redescend. At the 
height of 27,880 ft. it sailed over a river with mighty curves. 
It was the Elbe at the part, as was afterward found, near 
Domity. 

But n o w tlm terrible cold began to have effect. Dr. Berson. 
clothed as he was in thick furs, began to shake in every limb 
so violently that sometimes he was obliged to hold on to the 
rim of the basket. In slow, waving motion the balloon sank 
and sank, and during the whole descent only one sack of 
ballast was thrown out, at the height of 11,-lno'ft. to moderate 
the rapidity. Meanwhile a closestratum ol heavy clouds had 
hidden the earth and prevented anv ascertaining of the 
balloon's position. The slow descent, however, allowed of 
another set of observations being taken, an.l n o w the highest 
temperature, about. 42 above zero, was found at tho height 
Of 4,592 ft. Thence d o w n to the earth It sank again nine 
degrees. A whole hour after Herr Berson had been at the 
greatest height of his trip two of his Unpens were frozen, hut 
he brought them to life again liy energetic friction. [11 the 
enormous cold the barograph had stopped for a while. In 
the afternoon at 3 o'clock the northern skies showed unmis
takable signs of -'water,* and Dr. Lerson decided that he 
must descend more rapidly. After a few more gentle ups and 
downs he could distinguish the noise and steam whistles of 
some large town. W h e n M 2 0 ft. high there appeared at last 
below him the gray earth, covered by a cloudy sky. N o w 

1 tht 
ch 

founder of the Phoenix, happened to be ~Ur 
— F r o m the Journal of Aeronautics andAtn 

A11T O F K K E P I S G COOL. 

The comfort of the individual during dog days and those 
equally oppressive periods whieh precede dog (lays, depends 
not so much upon the position of the mercury in the ther
mometer as upon the state of mind and bodv of the person. 
The reason why Thomas Jones works with inoreor less vigor 
at cleaning the streets while John Smith is prostrated beside 
him is to be found in the difference between John and 
Thomas, and not in the climatic differencesof the two places. 
The reason w hy Clara Vere de Vereis cool while her neighbor 
Fanny Flutter, is very hot is to be found in Clara's superior 
philosophy. 

The w o m a n w h o worries about the heat, w h o nervously 
consults the thermometer every hour, w h o reads the weather 

reports with feverish avidity and declares violently that she 
cannot endure the heat, is acting in a way to m a k e her 
prophecy come true. Over-activity, mental us well as physi
cal, must be avoided by the seeker after an even temperature. 
The flrst requisite of comfort in hot weather is a calm and 
philosophic mind, which refuses to agitate itself over the 
vagaries nf tlm thermometer. 
Next in importance to one's mental condition comes her 

physical. Weakness is an ally of heat, and renders the work 
of the sun effective. It. therefore, behooves the w o m a n w h o 
would keep cool to keep strong. Sheshould avoid the femin
ine pitfall of not lunching or of lunching on odds and ends. 
She must court strength-giving sleep as she does not need to 
in the winter. She must stifle her natural impulse to spend 
a large part of the day in the bath tub, fur more than one tub 
bath a day is weakening. The desire for extra cleanliness 
must be satlsllcd by sponge baths, which do not impair her 
strength. 

Clothing plays a more or less important part in inducing 
coolness. Lightness of weight, as weliaS thinness Of texture 
is necessary. The clothes worn next her skin should be very 
light of weight, and absorbent. Over it tlie lightest, loosest 
thinnest underwear should he worn, aud dually light, loose 
outer yar nt-*. A loose collar and loose sleeves are more 
conducive of coolness than mere airiness of fabric. Loose 
shoes, which s| bl I hanged lrei|ncullv. are a m o n g other 
• ling necessities. 

As to (,*od, extreme abstinence is not to be countenanced. 
Meat and fatty viands are to bo eschewed, but plenty of 
vegetables, fruits, lish and the like should be eaten, iced 
drinks and dishes should bo partaken of sparingly. They 
are bud for the digestion and consequently to be 'avoided 
Besides, they are not cooling. Whatever makes the body 
so warm that the outside air seems cool to it is cooling. The 
dwellers in the tropics cat curries and other highly flavored 
food, and they know more about the science of keeping cool 
than tiny other | pie. Hot drinks, which induce perspira
tion, are the proper w a r m weather drinks.—..Y. )'. World. 
TWO ItEMAKKABLK LOSG-DISTA5CE POWER 

TIIANSMISSIONS 
There aro two remarkable long-distance transmissions of 
power in successful operation in the United States, although 
neither are electric transmissions, and each differs materially 
from the other. One is the transmission of oil by pipe-line, 
from the natural oil fields of N e w York, Ohio and Pennsyl
vania, to tide-water, a distance of over 400 miles. The other 
is the transmission of natural gas, also by pipe-lice, from the 
tlm Indiana lleids to the city ol Chicago, a distance of about 
120 miles. 
The piping of oil, lirst from the individual oil wells to 

storage centers, aud then from these storage centers to tide
water, has been a process of gradual development for the last 
thirty years. The individual wells were gradually connected 
by feed pipes to larger trunk lines, which carry the oil to the 
storage centres. 

There are twelve pumping stations along this line, situated 
about 35 miles apart, 'the pumps operate at a pressure of 
about 1,0U0 pounds per square inch, and the capacity of the 
line is about 30,000 barrels a day. 
The main pipe-line is divided into divisions and sections. 

m u c h like a trunk railway system, and has, similarly, its 
division superintendents and engineers, wctton foremen, line 
gangs aud line walkers, telegraph Muttons and daily reports. 

The natural gas pipe-line is, perhaps, a more simple ex
ample of long distance power transmissions, and bears m a n y 
striking points of resemblance to transmission by electricity. 
In the Indiana gas Held about lib wells are in operation, hav
ing an average daily capacity of about 5,000,00(1 cubic feet 
eaeh. As in the oil lleids, so here, the Individual wells are 
connected byfeed pipes to a supply line, which collects tlie 
gas and carries it to a pumping station. There large com
pressors, capable of producing and sustaining a pressure of 
2,000 pounds per square inch, force tbe gas into the trans
mission line to Chicago. The normal pressure carried on 
this line is 800 pounds per square Inch, which admits of a 
daily delivery of from 10,000,000 to 12.000.000 cubic feetiof gas 
In Chicago, where it is sold at a price m u c h below that of 
ordinary illuminating gas. —8. Dana Oreen*,in llu- Niagara 
i'litrer Number of Cassivr's Maijuzin.-. 

lATAI.I.HA'S IK-IKON POST. 

So far as I can learn, the only regular pigeen post service 
ou this side of the continent or the other is that which bears 
messages every day in tho summer season between Los 
Angeles and the little town of Avalon, on Calalina Island, 
and bears them at 11 speed whieh can be beaten only by the 
telegraph or telephone. 
The steamer runs once a day between island and mainland, 

and once it has cast loose from the wharf, the island, witti a 
summer population of perhaps several thousands, is as com
pletely cut off from the world as though it were in mid-ocean, 
and yet the shore is a scant twenty miles away. The demand 
for some additional service grew. Often there were men of 
affairs among the visitors, and they were not infrequently 
sore distressed to llnd means of communication. I remember 
hearing one financier declare : "I'd give -rG00 gladly to get 
a despatch to Los Angeles; it would be worth" *5,000 to me 
easy." 

It remained for two young men of Loa Angeles, Otto and 
Oswald Zahn, to relieve the island -, isitora and residents from 

li 1 the 

conducted for several weeks with une 
was feared at lirst that the pigeons, 
"laud birds," might hesitate to fly aero-
water; but, as far as known, there nee 
for anxiety on tilis point. The me--
started without delay, arriving at tbei 
certainty and promptness almost incr 

blishment of a carrier-pigeon 1 ost betwi en ivalon" ami 
last summer and 
ical success. It 
h are distinctly 
largo a lady of 
ve been no cause 
bearers usually 
stinatiou with a 
Ee The air-line 

•li-taucr Irom Avalon to J.,.s Angeles 1-ai.oiit llltv miles. 
Thi- was accomplished hy some ol the fatahna livers in fifty 
minutes. From three to bun* hours is required to make the 
trip by railroad and steamer. 
Last year a considerable revenue was earned in the for

warding of despatches from Catalina bythe winged mes 
sengers. Small hills posted conspicuously about the town of 
Avalon convey the so mew),at -tan ling information to the non 
resident islander that "private tic --ag.s and busimss orders 
may be forwarded at any hour of the .lay, and,-in connection 
with the telephone, telegraph, and cable lines, to any part ol 
the world." 
The young pigeon fanciers also add to their income by sup

plying the daiiy press of Los Angeles with the latest news 
from CataliDa. 
Last year the Zahns had not more thau a dozen homers in 

the service, and it was found by repeated (Kings at short in
tervals that the birds toward the end of the season became 
less reliable. It is not the flight across the water that ex
hausts them, but the boxing and shipping on the return trip. 
The Zahn lofts at Avalon and Los Augeles number this year 

http://rapidly.it
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nearly 100 birds of high degree, and these will insure con
stant and efficient service to and from the island thougbout 
the summer. 
In a very few instances the birds have heen wounded by 

pot-hunters or thoughtless sportsmen.—From the San Fran
cisco Chronicle. 
WHY WE ARK HEALTHY. 
We are constantly told by those who have discovered that 

the origin of at least some diseases lies within the boundaries 
of the germ theory, that we are in constant danger from 
attacks of these disorders. There is hardly one of us, we are 
assured, but could furnish from tbe lining membrane of bis 
own mouth and nose sufficient germs to create a fair-sized 
epidemic of diphtheria or pneumonia. 
Indeed, so generally diffused are such germs, that it might 

seem almost hopeless to contend with them except by trans
forming oneself into a walking repository for antiseptics of 
all kinds. 
Theses statements no doubt sound alarming, yet we need 

not be greatly disturbed by them, although they are in every 
respect true. By recent investigations, the whole theory of 
tbe development and growth of germ diseases muy he said to 
have been changed. 
Not only that, but the theory that in their treatment it is 

necessary to introduce into the system some agent directly 
antagonistic to the germ in question, has been entirely super
seded by the later one, that the normally healthy blood is 
itself one of the best known destroyers of all classes of 
germs. 
In this fact is contained the answer to those who ask how 

it is possible to escape the infection with such opportunities 
for it all about us. The blood of all animals contains a sub
stance which is as deadly a poison to the disease germ as 
strychnine is to a human being. 
The substance is not always present in animals to the same 

extent; or, rather,—and this is perhaps the better way of ex
pressing it,—the suhstance does not evince the same power 
of antagonism toward the same diseases in different animals. 
In this way is explained the ability of some animals to take a 
disease with which it is impossible to inoculate a human 
being, and nice versa. The horse oan stand an amount of 
diphtheria poison whicb would probably prove fatal to a 
man. 
More important still, is the fact that this substance is 

manufactured by the blood itself, and varies in amount and 
power in direct proportion to the quantity and richness of 
tho blood. 
As we know, the blood is susceptible to many changes. It 

is when the vitality has been lowered from any cause, that 
the germs which are lurking about us get a foothold, and 
begin their deadly work. The lesson is obvious. To secure 
ourselves against infection, we must keep in good condition.— 
Youth/ Companion. 
SKA BATHING 
Sea bathing gives more pleasure, ami for many is more pro

motive of health than almost any other form of bathing. As 
July and August are the months when it is most practiced, a 
few suggestions may be useful. Those who are in tbe prime 
of life and have good constitutions may indulge in sea bath
ing freely and to advantage. Those who have much adipose 
tissue, and generate abundant heat, endure a long continued 
bath, if the water is warm, with prollt. We have known such 
to remain in the bath one or two hours daily for weeks and 
grow stronger every day. Those who are thin in flesh and 
generate less beat must not remain in so long. The length of 
time, however, should be determined by the temperature of 
the water and the vigor of the person. Experience is gener
ally a good guide. Old people and very young ones must not 
remain in the water very long, but they may wade along the 
beach and lie on the warm sand as long as they like, if they 
are careful not to get cold. Very delicate persons of either 
sex must he guided by experience; and for such, as a rule, a 
short hath of ten or llfteen minutes is better than a long one. 
They may, however, remain on the beach longer, often for an 
hour or two. There are many who cannot take the sea bath 
at all. Let these go barefooted on the beach in bathing cos
tume, wet their feet, play in the sand and be like children, 
when It is warm enough. 
in some places there is still sea bathing, that is, there are no 

ocean waves and swells. This is most suitable for weakly 
persons and those not skilled in swimming or meeting the 
waves and swells as they come up on the shore, but for 
the strong, these waves dashing in on the body produce more 
powerful reactions on the nervous system and on the move
ment of tbe blood, and accelerate the metabolic changes 
whicb go on in the tissues. A little skill enables one to enjoy 
the rougher sea bathing very greatly. It is one of the llnest 
forms of exercise known, but it tires one sooner than still 
water bathing. 
The effects of sea bathing are generally exhilarating both 

to body and mind. One leaves hi- d-q-re—i*>n and low spirits 
In the briny water, and feels a.*-, if his physical sins had all 
been washed away. The appetite iucr.-a.-es and digestion im
proves. The skin becomes tougher, often rougher, in which 
ease an oiling is beneficial. The scalp and the hair on tbe 
head become more vigorous aud the step more elastic. 
It is bettor, generally, after tbe bath, to take a fresh water 

shower to wash off the salt that might other wise remain on 
the skin and, when dry, irritate it. 
After dressing, a sun bath is generally very agreeable and 

profitable, or a gentle walk in the sunshine. A half hour or 
more should elapse before eating. 
Those who cannot have the advantage of sea bathing may 

get nearlv or quite the same good by fresh water baths in 
lake or river. Much of the beueflt comes from being out of 
doors, lightly clad, and from throwing off care and becoming 
like a child once more. 

beech, birch or maple should be selected, as these sj ies aro 
very rarely struck. The oak is frequently hit. and so are the 
elm and the chestnut. 
Lightning rods should be erected upon houses, especially 

in the country. It is an error to believe that rods are an 
added peril. The record of lightning bolts for the decade 
from 18S3 to 1893 shows that 2,769 barns, 120 churches, and 
881 dwellings were struck. Churches are a particular favor
ite. There are about 000 Ores caused yearly in the I'nited 
States hy lightning. When lightning rods are erected, the 
conductors should he surrounded by points. Any disastrous 
discharge of the imprisoned current is thus prevented, and 
tbe bolt is forced to the earth.—Philadelphia Record 
STRUCK BY A WATERSPOUT. 
The bark Wandering Jew left Philadelphia on Saturday, 
June 1, and went out of the Delaware Capes the same night 
under a full pressure of canvas, carrying her through the water 
at a good eight knots an hour. The next day the wind died 
out and light airs and calms prevailed until the night of the 
9th, tbe vessel's position then being seventy miles east 
southeast from Cape Hatteras. At midnight the wind fresh
ened and sail was shortened. The vessel was diving in a 
"nasty" sea, and as morning wore on Capt. Little considered 
it advisable to take in some more sail. This was about 2:30 
A. M.. and all hands were sent aloft to take in the upper sails. 
While thus engaged Capt. Little and tbe mate, who were 

pacing tbe poop deck, observed through the gloom what ap
peared to them to be a large white cloud. Suddenly the 
wind died and this huge white object drew nearer rapidly, 
when it was seen at its true light. It was a mammoth water
spout, making directly for the vessel's side. All hands had 
now seen it and realizing their danger,became panic-stricken; 
Imt before tbey bad time to move it was upon tbe vessel, and 
none remembers further until awakening from a sort of a 
dream and llnding their vessel a helpless wreck and all hands, 
sailors and officers, badly bruised ami crippled. 
They had the closest call of any crew that was ever spared 

to relate the thrilling tale of being struck hy a waterspout. 
The vessel's foremast and maintopmast, with the sails and 
rigging attached, were wrenched out by the immense spiral 
of water which came down upon them. For fully thirty 
seconds the vessel was completely engulfed, and when it 
passed over her she lay helpless, ami all hands that were on 
deck lay in the scuppers and beneath the top-gallant fore
castle, where they had been washed by the great volume of 
water. It was an experience that no other living sailors 
have passed through, and the old barkentine, as she lies 
swinging to her port anchor off Kaighn's Point, was the 
object of curiosity to all passing up and down the river yes
terday. 
Such frequent appearances of waterspouts in the locality of 

Hatteras is unusual, and the Wandering Jew is tbe second 
vessel to have met them in a few days. Tbe British steam
ship Ferdnene, narrowly escaped beingstruck by one of these 
huge spirals of water. — Philadelphia Press. 
IN A HUIIlMllli.il STRONG BOX. 

"The largest shipment of I'nited States bonds to Europe, 
so far as I can remember," said Mr. J. K. Upton, former As
sistant Secretary of the Treasury, '* waj made in 1875, and 
consisted of 20,000.000 coupon 4s. It was made under my 
charge, and I presume my experience was about the same as 
tbat of others serving in like capacity. The bonds were in 
live steel boxes, weighing when packed about four hundred 
pounds each, all fastened by combination locks, of which we 
had no key. 
"We rode with the boxes to New York in a postal car. At 

Jersey City station we were met by the superintendent of the 
Sub-Treasury of New York, who had had secured for us tbe 
necessary transportation to the boat, where tbe bonds were 
deposited in the specie vault, under the immediate control of 
the purser, but unlil the boat left the pier some one of our 
party kept an eye on the boxes. Once at sea, however, we 
relaxed our vigilance, and renewed it only when again 
approaching land. At Liverpool, where we arrived after a 
pleasant passage, I had some trouble in getting tbe boxes 
through the Custom House, not being able to declare under 
oath that I personally knew their contents, aud their being no 
way to open them. A compromise wits dually effected by my 
taking with me a customs official, who sbould sew that the 
boxes reached the consignees undisturbed, and when opened 
contained the bonds as alleged, his expenses to be paid by 
tbe syndicate. This delay caused us to remain all night in 
Liver* I. We had I h.- boxes taken to our rooms, and there 
we took turns in watching them through the night. The 
English official, however, had no relief from his vigils. In 
the morning, througli a little British gold, I obtained the 
practical control of a passenger car, in which we put our 
personal baggage and tbe live boxes, for whieh we paid as 
extra-weight baggage. The exclusive use of tbe car was 
deemed important, the bonds representing such an enormous 
amount of wealth. 
"At London we were met by other Treasury officials tem

porarily employed at the headquarters of the syndicate, 
and coupons recelvedin payment of the new bonds. We 
went with our boxes to the office of the Ilrm mentioned, and 
in its money vaults our bonds were counted, found correct, 
and a receipt given showing that our duty had been per
formed, much to my relief. 
"This money vault, as I remember it. opened only atthe 

top, through the lloor ofthe room above, and we descended 
by a little 'lift.' It was not an imposing sight, but it con
tained an enormous amount of securities issued by nearly 
every nation iu Europe. Two men were employed there all 
the time receiving and sending out securities or in cutting 
off the coupons."—From the Washington Evening Star. 

LIGHTNING. 
In this season of thunder storms it will be a welcome con

solation to most people to be assured that they are in many 
respects unnecessarily alarmed by lightning. Human fears 
are always intermixed with many superstitions, and Fore
caster Alexander McAdie of the United States Weather bu
reau, exposes a number of these fallacious beliefs in the popu
lar dread of the flashing bolt. Many of the high poteutial 
oscillatory currents which dart from the thundering clouds 
are not of such intensity as mortals Imagine ; ami even 
-I Id u person be struck "to the earth, n would be a serious 
mistake for bystanders to take death for granted. There is 
ample reason for the belief that lightning often brings about 
Huspen.led animation instead of somatic death, and iu every 
case—no matter howsoever apparently hopeless—energetic 
measures of stimulation ami resuscitation should be instantly 
undertaken, and continued unceasingly for at least one hour. 
The mechanical expnnsiou and compression of the chest 
should be performed. 
Housewives should not. during a thunderstorm, hide their 

scissors, thimbles and small articles of steel, as these trilling 
things will not attract the lightning. It is also idle to seek 
insulation in a feather bed. On thi* other hand, terrilled 
wayfarers sbould uot seek refuge under trees, in the door
ways of l.arus. close to cattle or near chimneys. If shelter be 
sought undoi n tree as the only comfortable spot, an ash, 

PURE: HATEK. 
In determining, the suitability of water fordrinking pur
poses it is necessary, for practical purposes, to ascertain not 
what ate its true constituents, but whether it contains an ex
cess of animal matter. 
Of course this rule applies ouly to the "soft" waters in 

general use, and not to the "mineral" waters, which form a 
class by themselves. All "soft" waters, unless they have 
been distilled, contain moro or less of the lower forms of 
animal or vegetable life. It is the presence of these that gives 
che water its peculiar taste, just ILS die peculiar taste of the 
so-called mineral waters is due to the presence of different 
minerals, like iron and sulphur, in solution. 
These low forms of life an* in themselves oT no particular 

detriment to the water, as long as they remain healthy or are 
unmixed with germs of disease. Hut if the water is allowed 
to stand, or is contaminated by foreign substances, it imme
diately assumes a dangerous aspect, owing to these same low 
forms of matter. The greater their nu tuber, the mon* danger
ous does the water llually become. 
There are two general methods in vogue for the purifying 

of water known to be more or less polluted. 
The lirst of these, nitration, is employed usually where 

there are immense quantities to be handled, as iu the ease of 
water-supply of a city. It can be made as thorough as is de
sired by simply repeating the process, or by passing the 

water through liner material ; and is generally sufficiently 
effective. 
Iu the household, however, this process is not so practic

able, partly forthe lack of proper means, but more especially 
because, the subject not being understood, the end in veiw is 
defeated by the verv measures taken to secure it. 
We havo all noticed the little bags of muslin which are 

often tied around the end of faucets, and most of us have 
probably wondered what advantage wan to be gained from 
their use. All faucet-Illters are necessarily imperfect In their 
operation. It is possible, however; by boiling the water, to 
destroy all source of danger from any form of animal life 
which may be present. 
By this method, to be sure, many of the minerals which 

are of use will be separated out, but tbey will again he taken 
up if the water is allowed to cool in the same utensil in which 
It has been heated. The water sbould never be boiled for 
any great length of time, and should he kept covered while it 
is cooling. - - Youth's Companion. 
THE PKOI'ER USB OP A SHOT-GUN. 
A good sportsman is familiar with his piece, and brave 

enough to be afraid of it. From the time he takes it out of the 
case the muzzle of the barrels is on his mind until he has 
taken it to pieces, cleaned it, and put it away in his case. 
When be starts out in the morning, he takes out the barrels, 
and pointingthem towards the earth as be boldsthem in bis 
left hand, he springs the stock into its place with his right. 
Then having tlxed on the little piece of wood whicb clinches 
the two parts together, he passes his right arm around the 
barrels, so that as he carries it the stock points up and behind 
him at an angle of about forty-live degrees, and the barrels 
fioint down toward the earth at a similiar angle in front of 
him. Around his waist or in bis pockets he carries car
tridges. No charge goes into his gun until he has not only 
left the house but actually arrived on the grounds where he 
expects to llnd game. If bo has to drive to the proper woods 
or the shooting-stands or blinds, he places the piece in the 
bottom of tbe wagon, pointing out towards the rear, never 
once allowing it to point towards himself or any one else who 
may be standing by If he is near enough to the woods or 
shore to walk he carries the gnu as described, unloaded, un
til he reaches the proper place. When climbing over fences, 
whether with cartridges ia place or not, he places the gun 
under the fence flat on the ground, climbs over or under, and 
then picks it up from the other side. Resting a shooting-
piece against a fence or wall in an up-right position shows 
the greenhorn or the careless aud therefore poor sportsman. 
— From Ilarpn's Round Table. 
PERSONALITY. 
"Business is business," says the man vowed to that life, 
and so it is unquestionably, hut equally personality is person
ality. Leaving the latter out of consideration will throw-
business calculations about as far astray as those of the 
astronomer who does not allow for personal equations. This 
the successful man or affairs fully understands. 
When it can be recognized there is nothing more interesting 

than watching the actual consultation of a business man 
with the promptings of his own soul's equations. Sucb 
power of consultation is not [Assessed by all, and is invisible 
with many of those who have it. 
I remember bearing a young business man describe such a 

rare revelation in an interview with an older business friend 
known as the keenest financier. The proposition which the 
young man had to present was reasonable, seemingly sure of 
success, and he himself believed iu it enthusiastically. 
•*I laid it before the old fellow," he said "one by one meet

ing and explaining the vexed points he raised. He ceased 
questioning me tlnally because tbe patent value of tbe prop
osition seemed proved as far as words go. He nodded 
affirmation as each heading was checked off. I felt embold
ened to usk, 'What do you think of it. sir V And then I saw 
a curious sight. Tbe old fellow sat motionless, looking away 
into space, his blue eyes growing innocent and far away as a 
child's who is listening for a distant and familiar voice. I 
could have sworn be beard something which I did not. Fin
ally he turned to me with a smile and shook his head. 'I 
can't exactly believe in your plan,' he said. I sat staring at 
him. I knew, and he knew, that his reason was convinced : 
it was an instinct alone that held the old man back—an in
stinct in which he suporstitiously trusted and on which heol*-
stinately acted. It wis the most extraordinary thing I ever 
saw. The more so, that events have proved the warning 
voice gave him a private information whieh was more than 
correct. The plan failed dismally, as I too well know." 
Extraordinary or not, those who eome in contact with suc

cessful businessmen will see tbe same phenomenon repeated 
over and over in greater or less degree. Call it a genius for 
affairs, or wbat you will, this curious power of divination re
mains still as unexplained a mystery as any other kind of 
second-sight.—From Harprr's Bazaar. 
A FEW NOTES ABOUT COIN. 
The rei of Brazil, lik" the mill of our own money table, is 
an imaginarv coin, no piece of that denomination being 
coined. Ten'thousand reis equal £5.45. 
Vermont was the lirst State to issue a coinage on its own 

authority. Copper coins were issued in 17H5. 
The tirst woman's face represented ou a coin was that 

of Pulehera, the Empress of the Eastern Empire. 
Tbe Chinese stamp bars or ingots of gold or silver with 

their weight aud Oneness, and pass them from baud to hand 
as coin. 
The lirst Maryland coins were minted in 10112, and were put 

in circulation by act of Council ordering every house-holder 
to bring in sixty pounds of tobacco and receive ten shillings 
of the new money in exchange for it. 
In 1634 tin* Massachusetts Oen >ral Assembly made bullets 

a legal tender by the following enactment: "Itis likewise 
ordered that muskett bullctts of a full boare shall pass cur
rently for a farthing apiece. Provided that noe man be com
pelled to take above Xlld att a tyme in them."—From. 
Harper's Round Table. 
lU'HKOS FIND WATER 
The Mexican burros have good horse-sense; they know in 
a "dry and thirsty land" where to dig for water. A corres
pondent of the Pittsburg I lis patch describes their close obser
vation Of the surface of the ground and subsequent discovery, 
"We had found iu an arroyo a sufficient quantity of water 
to make coffee, when we observed three burros searching for 
water. They passed several damp places, examined the 
ground closely, when the leader halted near us aud com
menced to paw a hole in the dry, hot sand with his right fore
foot. After awhile he used his left forefoot. Having dug a 
hole something over a foot in depth, he backed out ami 
watched it intently. 
To our surprise it soon commenced to 1111 with water. 

Then he ndvan 1 and took a drink, and stepping aside, invited, I think, the other** to take a drink ; at all events they promptly did so, and then went away, when we got dowuand took tid'rink from their well. This water was cool and refreshing ; much better, in fact, than we had found for many a day. 

http://iucr.-a.-es
http://HUIIlMllli.il
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V A L V E MOTION F O R R O C K DRILLS. 

No. 540,330. THOMAS J. MUBPHY, NEW YOBK, N. Y. Pat
ented June ith, 11-195. Fig. 1 is a sectional view, along the 
center of the cylinder ; Fig. 2 is a partial top view of the 
valve face • and Fig. 7 shows the bushings in which the 
valve lever is journaled. T h e valve I! is a double D valve, 
working on 11 Hat face. It is moved by means of a rocker 
F, nnd slide blocks C. The rocker is pivoted in bushings //, 
which are eonilned in tho cross groove n', by the port plate 
E, and the caps M. T h e sliding hlocks C are rounded on 
their lower ends where they touch the drill piston I>, and 

hand spirals being concave, and the left hand ones being con
vex; the convex and concave spirals roll closely one into the 
other. T h e bars are hollow, and perforations extend out
ward from the central bore to the grooves. Each bar rests 
in suitable trunnions at the ends, and can be rotated by 
means of w o r m wheels 5. w o r m s 7,shaft G and wheel 8. These 
are turned at intervals, not continuously. A blast of air is 
blown into the hollow bore of each bar by means of au inde
pendent steam jet as shown in Fig. 1. Combustion is also 
aided hy superheated steam, which is blown in jets from the 
cross pipe 24 into tbe upper part of the lire. T h e steam for 
this purpose is led through the superheating pipes 25, which 
are m a d e of bard bronze to endure tbe intense heat. It is 
claimed that the jets of air which are distributed all over the 
area of the grate, m a k e a very strong fire, which in connec
tion with the superheated steam jets, enables soft coal to be 
burned rapidly without any smoke whatever. 

FAN WHEEL. 

No. G3H,'J9H. DARIUS BENNETT, NELSONVILLE. OHIO. Pat-
ented April 9th, 1895. Fig. 1 is a side view of ihe fan wheel -
and Fig. 2 is a top view of the same. The rim of the wheel, 
a, is m a d e cone shaped as shown clearly ln Fig. 2. T h e 
vanes d, extend radially from the hub •*•, and are united to 
the rim by curved elbows 3. They are inclined at an angle 

M I X E R F O R AIR A N D COAL DUST. 

No. 540,114. CONSTANZ SCHMIT/,, BERLIN, GERMANY. Pat-
eiile.l May 28-7-*. 1895. T o burn powdered fuel advantageously 
the proper amount of air must be supplied at all times. T o o 
m u c h air must be avoided as carefully as too little, the for
mer cools and dilutes the gases, while the latter results in Im
perfect combustion. This apparatus is designed lo maintain 
at all times a proper proportion between the coul dust and 
the air necessary to h u m it effectively. F r o m a funnel A, 
the ground coul is led by means of a feeding roller li, iuto an 
air current produced by a fun C, or by any other suitable 
means. This air current carries the coal through a channel 
/», into the store-room F. T h e air current, witb which it 
moves, allows all the parts heavier than the line coal dust to 

they slide through rt 
contains tbe rocker, 
of the diameter of t 
C.Jsso little that the 
eter of the turning 
T h e bearing of the 

ovable Vmshlngs B. T h e cavity which 
also the exhaust port. The reduction 
I piston, In order to operate the blocks 
rengtb is not sacrificed, and the dlam-
r 3 cun he m a d e as large as necessary. 
nek C is upon the extreme end of the 

rocker, at the beginning of the movement of the val 
sei-uently the valve starts slowly and easily, gradually 
quickening its motion as it proceeds. T b e bushings//and 
li, and the pins c are quickly and easily renewable, without 
skilled labor. 

IIOILKR FURNACE. 

No. 540,718. KOIIEIIT B. CAHSLEY AND JOHN H. BETTS, 

KEYTOUT, N. J. Patented June Wh, 1H95. Fig. 1 isa sec
tional top plan of the grate; and Fig. 2 is a sectional side 

of 45 to the axis of the shaft, and thev are so wide that thev 
project beyond the edge of the rim, as in Fig. 2. The uir 
enters at the small end of the cone, und passes through in 
the direction of the iirrow, while the wheel rotates as shown 
by the arrow in Fig. 1. It is claimed that this wheel is vory 
effective for mine ventilation. 

HYDRAULIC PUMPING ENGINE. 

No. 5,'JS,8H0. ERNEST W. NAYLOR, BOUND BROOK, N. J. 
Patented Mag 1th, 1895. Fig. 1 is a side elevation, partly in 
section; and Fig. 4 Is a vertical cross section on the liue g y, 
of Fig. 1. Tbis mucbino is designed to p u m p water against 
heavy pressure, by means of water of m u c h less pressure and 
is intended for mining purposes. T h e water for driving 
enters at A, and passes alternately to the top of the working 
ehamltere 3. T h e plungers P.D' are connected by roils 24 
and links 27. to a beam F. Each driving plunger is con
nected to a smaller forcing plunger E,F' whieh forces water 
into the delivery pipe B. Tbe admission of water to the 
driving plungers I>, and the escape of water from the forcing 
plungers F.', is controlled by the piston valves ti' and //', all 
of wliich are connected by suitable rods to the beam /. These 
valves are moved simultaneously by means of a motor A", 

fall down. These parts, say coarser coal pieces, mineral ad
mixtures and the like, are collected in a vessel E. In the 
store-room F, the the air is put in motion hy means of a fan 
0. T h e velocity of the air is such tbat it maintains in sus
pension exactly such a quantity of coal dust as, under the 
conditions ohtalning, cun he burned in the most advantage
ous manner. W h e n a larger quantity of coal dust is Intro
duced than ihe air in motion is capable of maintaining in 
suspension, it fnlls d o w n and is collected on the bottom of 
the store-room, whence from time to time It is discharged In
to a vessel //, placed underneath the store-room /•'. F r o m 
tbe store*-room the mixture of coal dust and air is carried off 
through one or more conduit pipes ./, to the furnaces, where 
it is consumed. 

SPOONING TOOL. 

No. 540,201. NATHAN E. YARNEY, DENVER, COLO. Pat
ented May 28th, 1895. T h e end B is an ordinary drill spoon, 
attached to the same handle witb the improved spoon D. 
This is m a d e of a conieal coil of steel wire, which projects 
three or four inches beyond the end of the bundle. T h e point 
of the coil is m a d e Hat, and Is split to m a k e two teeth. T h e 
inner edges of these teeth are m a d e rugged, so that they will 
take a good hold of the rags, paper, etc., which is used for 
tamping shots. T h e tool is very useful for removing charges 
that have missed lire, the toothed end being well adapted to 

which operates the beam /,, and moves independently of the 
plungers Ii. This motor is composed mainly of a double 

acting plunger which is attached to the arm 59, and is con
trolled hy the valve 7,. This vulve is operated by an arm 41, 
upon the shaft 41) of tbe main beam F, or it can *be operated 
by means of the hand lever 01. The stroke of the main 
plungers cun be reguluted by adjusting the nuts 42, 43 upon 
the rod of valve /,. T b e inventor claims that in using an 
engine of this variety having main plungers of H2 inches 

c- o diameter, and 72 inches stroke an efficiency of 85 per cent, is 
' J G •<•— attained. The motor A'is driven bv water taken from the 

View of the apparatus in working position. The grate is com- l driving pipe A, through the tube 50. The spent driving 
posed of spiral bars, the spirals being alternately right und water escapes at C, and some of it passes d o w n the pipe ./, 
left handed. Each bar has four spiral threads, the right | forming the supply for the forcing plungers below. 

seize and fasten to the paper covering of giunt powder curt-
ridges, enabling them to be removed from the hole with 

safety, rt is also very useful for bringing up the fragments 
which are broken off from over tempered drills, etc., which 
must be removed before the drilling cun be resumed. 

COAL WASHER. 

No. 541,324. GEORGE E. GILES, CARBONDALE, PA. Pat-
ented June 18/ft, 1895. Fig. 1 is a top plan of the machine; 
and Fig. 2 is a vertical section of the same. The coal is pass
ed through crushing rolls 3, which reduce any lumps thnt 
m a y be amongst it. and 1 hence through tbe chute 2, to the 
tauk 1. The tank is divided into two chambers by a pea-fo 
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rated plate or grating 4. and Is (illed with water to the sill of 
the delivery spout 12. T h .ul is swept over the grating 4. 

by a set of rotating paddles 6 and 7, whieh are alternately 
inclined ami vertical as shown. Tie* cleun coul escapes from 

tbe tank through the door 12, aud the dirt pusses d o w n w a r d 

mainder of the heating i 

ho\ surface iu extent m 

although exceeding the lire 

•s; is fur less efficient because 

of the lower temperature of the gases passing over them. All 
• d these facts have been duly considered in designing the 

boiler hereBhown. steam is generated only in the coils a. which 
constitute the fire box. The circulation is very rapid, and 
the mingled steam and waler is delivered through the pipes 

a'1 undo'.into tbe top of the receiver//. Here the steam 
parts from the entrained wuter, aud passes through the pipe 

aV to the coils d, iu the superheating chamber S. The steam 

passes through alternate coils until it reaches the top of the 
chamber, then downwards through the intermediate coils, 
and out through the pipe d>. T h e hot gases fill the upper 
chamber, and escape through the ^ 

central line e', being controlled by 
the dampers shown. The head of 
water in the receiver is sufficient to 

keep the coils a always full, uud 
the coils being intensely Imt, the 

steuni is generated under the most 

economical conditions. T h e beat 
remaining iu tin- hot gases after 
they pass above the coils a-*, is ex-

Is d. 

when drilling or bucking out of the hole. A leading bit 21. 

is held in a central socket 19, and a smaller enlarging bit 22. 

is held in a side socket 20. Both bits are notched on their 
edges so that they m a y be held in place liy tbe single pin 24, 

This combination of bits makes a very rapid, (roe cutting tool. 

MINING MACHINE. 

No. 53f*.43s. EDMUND C. MORGAN, CHICAGO, III. Patented 

March 2&tk, 1X95. Fig. 1 is a vertical section of the machine; 

Fig J - >W9 the ptck, and its holder; Fig. 3 shows the means 
of adjusting the tejwton of the striking spring; Fig. 4 is a top 

id Fig. • Show*. 

-%^ 

i top view of the m a i n 

of l 

ide LS lo as de red. 

through the grating into the lower chamber. A small pro-
pellerwheel 19 stirs the sediment and keep it from lodging, 

so that w h e n the slide 11 is opened, it will run out freely with 

the water. T h e coal pusses d o w n the perforuted chute 13, 

under tlie sprinkler 15, to a rotary screen of ordinary con

struction. 

MINE CAR .JOURNAL. 

No. 537,131. JOSEPH STECHENS, FOBEST CITY, PENN'A. 

Patented April Oth. 1*95. Fig. 1 is u section through a pair 

of wheels und journal I-curings; Fig. 3 is a detail view of the 
bearing. Each beuring consists of n hollow cast-iron sleeve 
which is provided with suitable llanges by which it can be 

bolted to the car frame. The projecting part ofthe sleeve 

is turned to fit the bore of the wheel F, and is bored to lit 
the d u m m y axle //, This axle serves only as a brace to 

maintain the hearings in proper alignment, and does not re
ceive the wheels. Therefore it never wears out. T h e 
interior part of the casting is used as an oil box, being pro

vided with oil boles A', and a filling hole d, and cover E. 

SUPERHKATINO HOILEK. 

No. 539,827. WILHELM SCHMIDT, WILIIEMHIIOHE, GERMANY. 

Patented May 28t7*. 1895. It has been found by extensive 

experiments that the use of superheated stea 

with considerable economy. But steam cannot be super-

heuted in the presence of water, usually not in the suim 

boiler structure. If the steam is to he heated to about 570 

~>nly 

catch and deposit the impurities 

the feed wuter which enters nnd 

erflows at h, but to separate the 

steum generating from the super-

eating chamber, and to free the 

earn from tbe entrained water 

Inch usually makes superheating 

IIIiUiK F O R MINE CAR. 

No. 540,248. SCOTT HAIUE, RED

S T O N E , I'A. Pal. nle.l ,/iuuith, 1895. 
The shafts A and A' on each side of 

be car /•', ure journnled in suitable 

henrings and have arms d and d' 
and crunks a and a' respectively. 

T h e operutiug lever C is pivoted to 
the front of the ear ut 0, and is 

connected witb the crunks a and a' 
by the links B and B', which are 

connected to said lever on opposite 
sides of and equi-distant from pivot 

G. T h e upper end of lever C passes 
through notched keeper //, bv 
which it is held in position. T h e 
brake hlocks /and /' have vertical 

stemf, /-.•and E** respectively, which 
have u series of pin holes , and <•'. T h e arms from tbe shrifts 
are adjustably connected with these stems by pins / and /'. 

These blocks are shaped on opposite ends to lit the wheels, 

aud are held against lateral displacement by brackets A' nnd 

cam. T h e machine is drii 

of the magnet D, arniatun 
into the horizontal gear w 

the end of a hollow plungt 
tube3. T h e pick is shot f 

If, and is 

K', which are fastened to the bottom of the car and have 
their outer ends spread, as shown, to obtain a broad hold on 

the blocks. B y operating lever C, in the proper direction, 

thosha'ts.l and A' will thrust the brake blocks llrmly d o w n 

between the wheels, upon both sides of the car. 

COAL DRILL. 

No. 541,171. LEWIS W. L E G R A N D , WILKES-BARRE, PA. Pat

ented June loth, 1895. Fig. 4 shows the form of the joint 

whieh is used to connect sections of the auger ; Fig. 0 shows 
the drill with the bits in place ; Fig. 8 shows the cutting bits ; 
and Fig. 7 is a section across tbe socket, showing the bits in 
place. T h e auger is m a d e with a hollow or tubular body 15, 

FI6-4. 

i by un electric motor consisting 

F, and pinion G, which gears 
el II. T h e tool I' is socketed in 

V, whicb slides within the guide 

ward by a strong spiral spring 
back by a large c a m /,r which engager tbe 

acfc end of the plunger XI. The c a m is cast 
in one piece with the spindle/" and buffer arms 31. T h e 

wheel // is loose upon /, und has large pockets S, in which 
the buffers P and R have some play, thus the connection 

between the motor and cam is m a d e elastic. T b e rubber 
blocks R absorb the most of the shocks. The spring It'bears 
against the circular nut X, ami the tension m a y lie adjusted 

while running by rotating the screw '/.. This m a y be done 
turning the handle /''.and pinion B'. which are shown in 

Fig. 3 and 4 by dotted lines. The machine is mounted upon 
two wheels C,and steered hy two bundles 2?,in the usual manner. 

WATER TIBK BOILER. 

No. 541,330. LAURIE M. MOVES, riiiLADKLfiiiA, PA. Pat

ented June 19th, 1895. The water tubes are divided into 

three groups, b, b' and (•-', and they are connected to the 

three steam drums B, B' and />-'. Each vertical row of 

pipes is connected to a bender /', and the headers are con

nected to the mud drums d, d' and it1. The headers are con

nected at the top, to the next mud drum, by means of tho 

tubes II. The steam drums are all connected by means of 
H o w pipes E and e, which are set so low, that effective cir
culation will continue so long as there is any reasonable 

/', whicb bus In 
perature, the furnace gases should have a temperature ol 
900 to 1100 F. T o operate an ordinary steam boiler econom

ically, it is necessary to reduce the temperature of the es
caping gases to about 480 /-'. It bus also been found that 
more than half of the steam generated in a locomotive boiler 

is generated from tbe lire box sheets alone, and that the ve-

ount of water in the boiler. T h 

1 to flow alternately upanddo*,*, 

ous G, <!' and f!K tbe flames II 
mtact with the lirst set of tub 

need into tho dru m /;. Eat 

id hottest gusset 

•S 6*1. The feed 
and a spiral blade IU, • 

us preferred. Each s. 

17, having a T slot is. 

each extra section or lengthening pi , is provided with a | lowest point, and Hows downward t< 

round taper shank, whicli is secured by means ofa pin 32, | the upper tube?. The sections of the boiler being 

and which has a stud 31. This stud catches in the corners of connected ut both top and bottom, there is no dang 

tbe T slot 18, und prevents the purts fr-: in separating, either j any section may became unduly empty or overheated. 

ompell-

le parti 

coming 

HIIIT is 

its own 

.rough 

amply 
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PROSPECTING FOR PLACER GOLD. 

A NOVEL AND GIGANTIC SCHEME IN CLEAR 
CREEK CANYON, COLORADO. 

Showing how Gold Is Obtained on a Large Scale 
from Gold Bearing Gravels under Favor

able Conditions. 
"Prospecting" may roughly be defined as looking for 

precious metal we hope and believe exists, but of whose 
actual presence, we have D O positive assurance. "Min-
ing" on the other hand is when we have actually found 
ore aod are following and developing it. Under this de
finition there are 

gravel washes rapidly over the floor of the sluice, the 
heavy gold drops to the bottom and is caught In the 
Interstices between square blocks of wood, called riffles, 
with which part ofthe floor ofthe sluice is lined, or 
falling In this it passes over a perforated iron floor and 
drops through to a smaller sluice a little below and along 
side It, lined with brussels carpet to catch the finer and 
residual gold that may have escaped the riffles and 
perforations or the larger sluice; finally contributions 
from both find their way to a wide troughlike -sluice 
called an "undercurrent" lined with hundreds of small 
riffle bars and with carpet. Here It Is treated further and 
collected with amalgam or quicksilver, which by its 
peculiar aiflulty for gold collects it in Its silvery body, 

ninny kinds of 
prosp ec 11 n g. 
There Is pros
pecting for min
eral leads with 
pick and shovel 
and for placer 
gold with a gold 
pan and rocker. 
There is pros
pecting on a 
bigger Bcale by 
diamond drills, 
such as are now 
puncturing the 
mountalnsabove 
Lea d vl 11 e in 
search of the 
gold belt. It is 
prospecting on a 
gigantic scale 
when a large 
company, like 
one at work at 
Idaho Springs, 
drives a tunnel 
for five miles 
t h r o u g h the 
mount a 1 n s in 
search of veins 
of gold, some of 
which they know 
to exist, and 
others they hope 
to find. It is 
prospecting still 
when, as in the 
present case, a 
company under
takes to work 
the gold bearing 
saDds of Clear 
Creek on a gi
gantic scale aud 
withgiganticand 
novel appliances. Instead of the miner's little ditch or 
sluice, they have constructed a flume a mile or more in 
length, twelve feet wide aud eight feet deep to turn the 
course of the primeval torrent aud carry its svaters 
bodily on one side, so as to expose and lay bare an 
interval of a mile and more of the river bed for their 
operations. Instead of the miner's little pipe short torn 
or loug torn aud driblet of water, the latest invention, 
Allen's big stave pipe over three feet in diameter, is 
brought to bear and has been laid down for a mile, whilst 
attached to it Is another mile of black steel Ki inch pipe 
forking at the end to accomodate two giant nozzles with 
a pressure of 127) feet vertical head and a force like that 
of a cannon. These powerful nozzles are to wash aud blow 
the gravel out of the creek bed and up through an ele
vator pipe Into a double flume above them where, as the 

1, FLL'ME; 2. PIPE* AND NO 

SLUICES AND FLUME AT THE STONE DAM. 

; 3, GOLD SLFIOE; 4, SMALL SLUICE FOR FINE GOLD; 

from which later it Is easily extracted by retort. But 
we are anticipating. 

CLEAR CREEK CANYON. 

Clear Creek Canyon is one of the steepest and grand
est canyons in these mountains. It is cut through gran
itic rocks for a distance of forty miles and to a depth 
of upwards of a thousand feet from its commencement 
above Georgetown, to its outlet on the plains at Golden. 
This was tbe work of ancient glaciers aud of the present 
stream. 
About 13 miles above its outlet, on the foothills, the 

creek forks, one branch going up towards the gold 
mining town of Central City, the other to the gold and 
silver mining town of Idaho Springs, heading above the 

silver mining town of Georgetown. Thus it drains two 
gold bearing areas. At Central ln addition to what it 
may bring down lu the way of gold from the veins and 
rocks direct, it brings dowu also a great deal of fine 
Hour gold, the refuse of the stamp mills who lose on an 
average upward of 40 per cent, by their crude methods. 
This refuse gold has been accumulating for the past 
thirty years from tbe mills alone, not to say what for 
ages has been derived from the rocks themselves. 
The flrst paying placer was opened where Central and 
Blackhawk now stand. The bed rock was very rich 
and miners are said to have averaged $100 or more per 
day with their rockers and "short toms" as long as their 
small claims lasted. 

CHOICE OF LOOAL-

W e may as
sume, then, that 
the gold bearing 
streams unite 
withtheirfreight 
at the forks of 
the creek, hence, 
the reason why 
the originators 
of the present 
scheme selected 
a site for their 
operatlonsalittle 
below this at a 
point now called 
it oscoe. T h o 
other reasons 
why theoriglnat-
ors ofthe scheme 
and their engin
eer, after hav
ing looked the 
creek over from 
end to end, se
lected the pres
ent location 
above all others, 
will appear wheD 
we describe the 
locality In ques
tion. 

As *we ascend 
Clear c reek 
a b o u t eight 
miles, we reach 
a point where Its 
scenery reaches 
its grandest, by 
reason of the 
precipitious 
character of the 
granite walls 
and the narrow

ness of the canyon between them. 
Tier upon tier of massive layers of granite aud gneiss 

rise above one another, forming steep cliffs, which at 
this point begin to be intersected by great red dikes and 
veins of feldspar and quartz, which are suggestive of 
mineral, the more so as some of them are rusty and oxi
dized. At Itoscoe there are several such veins, some of 
which, near the surface, are being worked successfully 
for gold. 

THE STONK OAM. 

It is by the breaking down of a huge vein of tbis kind 
that lay right across the canyon that we ent-̂ r the grand 
portal to the Iioscoe property. The great vein originally 
was thrown, like a natural dam, across the creek till,the 
waters undermining it, it fell through and the stream 

•i, rNDEBOUKIiENT SLCIOE. 
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now dashes down a foaming rapid with a vertical fall of 
thirty feet betweeu great boulders. 
This struck the engineer as an excellent point. Hei*e 

was a splendid place for a dumping ground of the mater
ial dug out above. One of the first things to be looked 
for in a large placer property is convenience for dump
ing the excavated gravel, otherwise the property will 
soon become choked up by its own refuse and have to be 
abandoned, no matter how much gold may still be there. 
Here, then, wos both a drop of some thirty feet aud a 

powerful rapid torrent to cany away the debris as fast 
as it collected. 
Passing through this wild aud most picturesque gate

way, worthy of the brush of a Bierstadt, now known as 
the " Stone Dam," we come upou a long stretch of up
wards of a mile or more of comparatively quietly mov
ing water, underlaid by deep gravel, locally called a 
"bar," part of flue gravel, part of good sized boulders. 
As gold is generally found either amongst the large 
boulders or the tine gravel, this combination of elrcum-

in the dry bed of Clear Creek from which the water has 
been removed to one side of Ihe big flume. The Indus
try says: "A great Hume is constructed by the side of 
the creek capable of carrying all its water,which Is turned 
into It by means of a dam. Then a pit is dug to bed 
rock at the lower end of the ground to be washed which 
may require a pump. A gravel lifter consisting of a 
pipe through which rock, gravel and water is forced by 
the water jetted from a hydraulic nozzle below it, carries 
the rock and gravel to the height above the surface 
necessary to get needed grade, down which it is washed 
to the canyon below using the needed "under curreut" 
sluice to secure the fine gold. A sluice box is mean
while carried along In the bed rock of the pit. A pipe 
giving a head of over 100 feet and carrying a thousand 
inches of water gives the needed hydraulic head. When 
the working has advanced far enough up the stream, 
the pit left behind can be used for a dump. The flume 
by the side of the stream will furnish the power to run a 
dynamo which will operate a derrick and pump and by 

P L A C E R M I N I N G 

stances was further in favor ot the choice of the loca
tion. As a secondary consideration, there were the gold 
"leads" we have alluded to, which doubtless contributed 
some of the coarse gold to the placer. Again, the rail
road ran conveniently close to the stream and the pro
jected works on the bank, just about the right height 
for using its grade for the pipe lines to work the great 
giant nozzles in the stream bed below. The opposite 
bank, too, was here low and gentle, and well adapted for 
constructing the great flume along Its margin. And, as 
if nature herself had foreseen the undertaking, a natural 
bend and widening outwards of the bank atone point for 
upwards of a hundred yards contracted the main waters 
of the stream into a natural mill sluice, which later 
proved most advantageous for beginning the construction 
of the flume. But wbat of all these natural advantages 
if there is no reasonable assurance of gold along this 
stretch ? This question has been satisfactorily answered. 

AND METAL, MINER. 
AT Cl. 

large railway "headlight" lanterns the ground will be 
lighted at night." 
As the Incipient stages of a big concern like this are 

amongst the most interesting and instructive part of its 
history we have given in our illustrations a view of 
things as they are at present in their incomplete state 
and when operations are at a standstill, owing to an un
usual and protracted flood and very high water. Later 
we propose to give the details of the work and construc
tion from Its inception to its completion which should be 
within the course of the coming month. 

PROSPECTIVE IN TIIE AREA 

The area Is an old prospect ground, prospectors have 
poked about aud scratched its surface at times of low 
water and there are wrecks of old wheels and primitive 
sluices. These wheel pumps were used to pump water 
out of the pit from which miners were taking gravel but 
were never successful In handling water to a depth of 
more than four or live feet. By them the whole surface 
has been washed over and still one can make a days 
wages by washing in some places. 
Thirteen prospect holes have been suuk to bed rock 

which lies at a depth of 20 to 30 feet. The gold grew 
coarser the nearer bed rock was approached and on bed 
rock tbe dirt was very rich. The lowest amount taken 
from any hole was $26.30 and the highest $87.60. The 
bed rock averaged from 2 to 4 to 10 dollars per yard. 
The largest nugget weighed a little over au ounce." 
The Mining Iudustry of Denver Institutes comparisons 
between these sands of Clear Creek and those of other 
parts of the world. New South Wales is accredited with 
§6-66 per yard; California 10 to 20 dollars; Canada SI.34; 
Alder Gulch, Idaho, estimated product at bed rock at 
S10.00 per yard and a total production for six miles of 
work at $80,000,000. Due pan of dirt iu Clear Creek Is 
said to have yielded over 15 ounces in gold. Tho aver
age yield of the paying placer mines of California worked 
by hydraulics is about 6 cents per yard. Clear Creek 
has been worked all along its length by prospectors since 
the days of '0U but on a most superficial small scale. In 
few cases has the deeplylng bed rock, the favorite reposi
tory for the richest and coarsest gold, been reached, or 
even attempted owing to the great depth at which it 
generally lies, consequently, the present undertaking 
will be upou practically "virgin" and unexplored ground. 
Tbe main aim Is to reach bed rock and expose aud clear 
It up and even penetrate some depth Into it In search of 
gold that may sink through crevices. This will be done 
over an area at least a mile long and from 50 to 250 
feet wide. 

PLAN OF SCHEME. 

The Mining Industry gives a concise account of the 
programme of the undertaking illustrating it hy a some
what Ideal sketch giving a rough idea of how it may 
appear tn a mouth or so. The cut (which we re
produce) shows a giant aud hydraulic elevator at work 

O H I O C O A L STATISTICS F O R 1894. 

Interesting Figures Compiled From the Report of 

the Chief Inspector of Mines. 

A summary of the report ot Chief Inspector of Mines, 
R. M. Haseltine, of Ohio, shows that in 1804, the pro
duction of coal was 11,910,219 tons, a decrease of 
2,1117,878 tons as compared with the previous year. 
By analysing the tables we find that the production of 

lump coal decreased 2,311,009 tons; nut coal, 373,208 
tons; and pea and slack 233,001 tons. Of the total 
amount of coal produced, 4,371,801 tons, or 86.7%, 
came from Perry, Athens, and Hocking counties, a dis
trict known all over the country as "The Hocking 
Valley Coal Field." Jackson county produced 1,490,287 
tons, the largest production of any single county. This 
county and the three previously mentioned, are the four 
leading coal counties of the State. 
Of the year's production 2,555,406 tons were mined by 

machinery. This is a gain of 2,392 tons as compared 
with 1893, and is the only gain in production found In 
the report. Machine mining Is confined to 9 of the 30 
coal producing counties of the State. The largest pro
duction occurred in Hocking county which is given as 
1,313,188 tons or 52hfe of the entire amount of machine 
mined coal. This is followed by Athens with 22A and 
Perry with 20 /*<,;?•- The three counties of Athens, 
Hocking and Perry produced 96;; of the machine mined 
coal of the State. 4-52 hands were employed In opera
ting the machines and 3,207 bands iu blasting down aud 
loading the coal after It had been undermined by tbe 
machines. Installations of mining machines were made 
at six mines during the year. There are 36 mines in the 
State equipped with machines of which 19 are supplied 
by compressed air and 16 use electricity. Of these 175 
machines of various types, 171 were on the active list 
during the year, an increase of 23 over 1893. Of this 
number 60 are of the electric type, and 112 compressed 
air, which is a gain in electric machines or 19 and an In
crease of 5 in those operated by compressed air. 
There were 31,493 persons employed In and about the 

mines during 1894 ; of this number 25,163 are classed as 
miners, a gain of 2,700 as compared with 1893. 
Seventeen counties showed gains In the number of em
ployes aggregating 3,357, while thirteen counties 
showed losses aggregating 675. One-third of the gain 
in number of miners occurred in Hooking county. Tho 
reason assigned for this la that only machine mines could 
be profitably operated under the Intense competition 
whicli prevailed during the year, and Hocking, being 

the leading machine mining county in the State, col
lected the greatest number of miuers. 
There were 119 new mines opened during the year, 67 

remained idle, and 59 were either exhausted or aban
doned. At the close of 1894 there were 1,163 mines in 
the State, of which number 1,096 were In operation a 
greater or less portion of the year. Of this number 411 
employed more than ten men each, and 695 a lese-
uumber. 
257 accidents occurred in and about the mines dur

ing the year. Of this number -15 were fatal, 116 serious 
and 96 of a minor character. There was one accident 
for each 46,343 tons of coal mined; 264,072 tons were 
mined to each life lost and 102,674 tons to each 
serious injury. 38",, of the year's casualties were due to 
falls of roof. 15*% to falls of coal, 23# to contact with 
the mine cars, 74 % to premature explosions of powder 
and one fatal and four serious were due to fire-damp. 

Tbe Iron Ore production was confined to the three 
counties of Jackson, Lawrence and Scioto in which there 
were mined 58,043 tons which Is the lowest of any year 
since the department has bad cognizance ofthe industry. 
The Are clay industry has also suffered keenly from the 
commercial depression. The-production amounted to 
942,913 tons, a loss of 89,435 tons over 1893- That it 
was quite general will be seen when out of 15 counties 
tbat reported, 12 returned losses In production. There 
was a loss of Ihree weeks in the time worked, 75 in the 
number of miners aud 162 in the number of hands em
ployed in the manufacture. In the production of lime
stone the returns for the year show a loss about pro
portionate to that which occurred In the other statistical 
branches of the report. Tbe industry was carried on 
in 39 counties of the State. The average time worked 
was 25 weeks, a loss of two as compared to the previous 
year. The number of men engaged is given at 2,384, a 
loss of 544, the heaviest that has occurred during the 
time that the industry has been under the care of the 
department. 
The report contains an article on the quality of oil 

used for illuminating purposes in the mines, and one on 
the quantity of powder consumed, and the amountof coal 
produced to the keg in the several counties. There is 
an auxiliary article on miue fires, their origin, preven
tion and extinguishment, and one on electricity in bitu
minous coal mining which contains many Interesting 
figures obtained by absolute experiment. 

Something About Mechanical Rubber Goods. 

No single treatise or other work hitherto published on 
the iDdia rubber iudustry gives an insight into such a 
variety of uses of this important material as does the 
new "Descriptive Catalogue and Price List of the 
N. Y. Belting & Packing Co., L't'd.," a bound volume of 
190 pages. This catalogue is a distinct departure from 
others, in that it combines the artistic with the practical. 
The commonplace and somewhat monotonous trade 
catalogue is enlivened by sketches and descriptions that, 
in a pleasing way, convey an idea of the various uses of 
rubber, besides containing much information on the 
methods or manufacture, in which respect it marks a wide 
difference from the former policy of manufacturers, of 
keeping secret all facts of this kind. 
This catalogue is introduced with some notes on the 

history of the N. Y. Belting & Packing Co., L't'd. with 
illustrations and descriptions of their three factories. 
Some account of their trade-marks follows, after which 
comes the department of rubber belting, to which thirteen 
pages are devoted. There is an account of rubber belting in 
general, followed by detailed descriptions of the belting 
made by the company for grain elevator use, threshing 
machines, paper mills, etc.; price lists of leather and 
rubber belting, and information of value on the use aud 
care of belts, rules for calculating the speed of pulleys, 
rules for calculating horse power, how to splice belts, 
aud other similar information. 
IVenty-four pages are devoted to rubber hose, with 

an account of its manufacture • steam hose, which Is an 
important product of this company, occupies three 
pages, with valuable tables and lists; one page is given 
to air-brake hose, two to fire hose, four to cotton hose 
and the " Lealherlte " treatment of same ; three to suc
tion hose; seventeen to mats and matting, including the 
company's new patented rubber tiling, which they have 
supplied to the new steamers St. Louis and St. Paul; 
eight pages are given to packing, gaskets and tubing, 
and six to emery wheels. Considerable space is devoted 
to specialties, of which a large variety are illustrated, 
together with remarks on vulcanization and mold work. 
Bicycle tires are briefly disposed of, as a separate pamph
let has been published on this subject. A double Index, 
new and convenient in arrangement, gives the pages of 
both the llbts and descriptions of articles. Altogether 
it is the most complete, comprehensive and artistic rub
ber goods catalogue Uiat has ever been issued. The 
Scranton Supply and Machinery Co. of Scrautou, Pa., 
are special representatives in the Anthracite regions for 
the N. Y. Belting & Packing Co. They will be pleased 
to send a copy of this catalogue to any mine manager or 
superintendent. 

Coal and Coke Exhibit at Atlanta. 

The Tennessee Coal, Iron and K. R. Co. is preparing 
an extensive exhibit for the Cotton States' Industrial 
Exposition. It will consist of full sections of the com
pany's coal seams, specimens of coke, samples of pig 
iron, iron ores, limestones, etc. The most interesting 
feature of the exhibit will be a relief map of the Birm
ingham (Ala.) district showing tho contiguity of the 
company's raw materials to the furnace plant. Photo-
ajilis of the varioun plauts with maps etc. will also be 

shown. The exhibit wdll be iu the East Wing of the 
Alabama building just east of the Government building. 
It will be in charge of Mr. Chas. E. Bowron, mlniug 
engineer, whose name is familiar to most of our readers, 
owing to his contributions to our columns. He extends 
a hearty invitation to all our readers, to visit the exhibit. 
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COAL-WASHING. 
NOTES ON A SOUTHERN COAL-WASHING 

PLANT. 

A Description of the Coal Treated and of the Ma
chinery Used With a Statement of the Re

sults and Cost of Operation 
(By J. J. Ormsbee, Tracy City, Tenn.) 

[Transactions of the American Institute of Mining Engineers ) 

Attempts at coal-washing have been made In the 
Southern Slates during tbe last twenty years; but it is 
only within the lost four or Ave years that tbe practice 
has become at all general. It might perhaps be claimed 
as one of the blessings derived from our departe 1 

regular partings of any extent. The slate parting is 
persistent, varying from a mere trace to a couple of inches 
In thicknessandoccupyingaconstant posltionabout eight 
inches from the roof. The other impurities mentioned 
are due entirely to careless mining. The pieces of slate 
and pyrites in the slack-coal are for the most part 
thin, and have a length and breadth several times as 
great as their thickness. The specific gravity of the 
slate is from 1.8 to 2. 

In mining the coal, single eutrles, with air-courses, are 
driven, aud the workings are opened out by "rooni-and-
pillar." The rooms are made 13 yards wide by 100 to 
120 yards in length, the pillar left being 7 yards 
in breadth. All mining is done by hand, the coal 
is undercut with the pick and generally brought down 
by the use of black powder. Sometimes no explosives 
are needed. The bottom varies, being often a flre-clay, 

S C R E E N I N G A N D W A S H I N G P L A N T . 
NO. 2 SLOPE, PRATT MINES. AL*. 

"booms;" for, during their sway, the supply ofcoal of 
all qualities, good aud bad. could not equal the demand; 
but with the subsidence of the inflated demand. 
came imperative calls for fuels of better quality, and 
washers, previously regarded as luxuries, became 
necessities. 
Among those now In use In this section are representa

tives of the following lypes or classes: the trough 
washer; the jig washer; the percussive table; and those 
washers, In which a constant upward current of water 
effects the separation Without having full statistics, 
it Is safe to say that there are in successful operation in 

" the South more washers of the last class than of any of 
the others. The purpose of these notes is to present 
data with regard to the construction, operation, and 
results of one of these current-washers, based mainly 
on the plant at No. 2 Slope, Pratt Mines, Alabama. 
The coal Is mined from the well-known Pratt seam, 

having here an average thickness of 3 feet li inches. It 
"has distinct cleavage-planes; aud breaks ln cuboidal 
lumps; is bright black in color, firm ln structure, and 
air-slacks only after conelderabls exposure. It burns 
freely, leaving a gray or buff-colored ash. The lump and 
nut-coals are used for domestic aod steam purposes 
(chiefly, however, for locomotive tiring), and the slack 
for making coke. The specific gravity Is 1.272 

ANALYSES OF PHATT COAL. 

Fixed carbon, .. 
Volatile material, 
Moieture, 
Asto, 
Sulphur, 

Phillips McCalley 
Hin 
of I 

KesonreeB 
. S., 189*.'. 

64 30 
32 i« 
1.07 
2 08 
0 47 

Lu'itoii 

63.82 
31.85 
l.liS 
3.81 
0 70 

UI.TIMATK A N A L Y S E S . 

sometimes a soft, and again a very hard, slate. The 
roof Is a sandstone In some parts, a gray slate in others. 
Between the coal and the roof there is usually, but not 
always, a thiu "muck" parting. 

TUB WAflUNO-PLANT. 

This consists of a 400-ton Robinson washer, with the 
necessary appliances for handling the coal before and 
after washing. The coal that passes through the nut-
screen descends by gravity to a 16-inch screw-conveyor, 
with a pitch of 18 inches (A, Fig. 3). It is horizontal, 
19 feet 6 Inches long, aud has, at a speed of 25 revolu
tions per minute, an actual capacity of 7.1 tons per hour. 
This screw delivers to a flight conveyor (B, Fig. 3) with 
a slope of 32 degrees, the flights being 7} by 13 Inches 
and set 21 inches apart. As shown In the figures, the 
lower end of this conveyor is below the railroad-level, 
that It may take coal from the screw (C, Fig. 1), which 
Is used at night, when coal from other mines is brought 
In by rail. The coal Is delivered by this elevator over 
the central part of the washer-tub {D, Fiir. 1). This Is 
a cone-shaped tub of Iron, 11 feet high, 11 feet 6 Inches 

travel different paths. The refuse material collects in 
the chamber (F, Fig. 1), closed at the bottom by the 
valve (H). When the attendant Is satisfied that this 
chamber is full of slate, the valve (J) is to be closed and 
the lower valve (//) opened, discharging the waste into 
a car without at all interfering with the process of wash
ing. But in practice the waste is allowed to accumulate 
in the bottom of the cone, and emptied three or four 
times an hour by working the valves until it is certain 
that about all the refuse his been taken out. At flrst 
the valve-levers were operated by hand, requiring two 
and sometimes three stout men. But this method has 
been replaced by an arrangement of steam-pistons, so 
that the valves are now worked by one man without 
exertion. At tbe time when these notes were taken the 
slate was hauled away by a mule and driver; but It is 
Intended to do away with this arrangement, and run the 

car by rope, so that one man 
can do all the work for the 
washer. 
The cleaned coal and 

water passing the overflow 
(E, Fig. 2) are received on 
the screen {K, Figs. 1 and 
3). At flret there was but 
one screen, of steel, with 
i-lnch perforations. It did 
not drain the coal satisfac
torily, and wore out in a 
very short time. The pres
ent arrangement consists of 
two screens, both of man
ganese bronze. The upper 
one Is j-lnch thick, with 
2-inch perforations, -J-Inch 
from center to ceuter. The 
inclination Is 30 degrees, 
and the screen is 4A feet 
wide by 15 feet long, the last 
three feet, however, being 
blank. The fine coal and 
water that pass through this 
upper screen fall on the 
screen (L, Fig. 1), of No. 
20 metal, having r-.-lnch 
perforations, the coal from 
both screens discharging 
into a chute, which empties 
into the railroad cars. The 
water and sludge passing 

through the lower screen go to the tank t,M, Fig. 1), 
from which the pulsometers draw. 
In the English and the earlier American plants this 

tank was merely a "sump" for the pulsometers. But 
even with r1; -Inch perforations there Is a considerable 
amount of solid material—fine coal, slate and pyrites-
contained In the water. As all the water, except that 
carried away by the washed coal, Is used over again, the 
effects of the attrition of this material In the pumps and 
pipes is serious. Valves quickly wear out, and at one 
plant ln the Birmingham district a pulsometer lasted only 
eighteen months. Again, with the simple tank this fine 
sediment—and especially the slate and pyrites—settles 
on the bottom, accumulating until it acquires a con
siderable height above the level of the discharge-pipe 
from the tank to the pumps. This, after a while, slips 
down with a rush and clogs up the pumps to such an 
extent as to prevent them from working. Daily shovel
ling was required to overcome this annoyance. 
After experience of this sort at the Shaft No. 1 wash

er, Mr. Ersklne Kamsey, Chief Engineer of the Ten
nessee Coal, Iron and Kailroad Company, devised a tauk 
that has beeu used at tbe No. 2 Slope plant with gratify-
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The coal from the mines is dumped on an ordinary 
bar-screen, with spaces 2\ inches in the clear, all going 
over this screen being shipped as lump. That which 
passes through Is received on a shaking bar-screen, with 
| inch spaces, which separates the nut from the slack. 
All the coal going through this screen Is sent to the 
washer. Of au output of 700 to 800 tons per day, about 
40 per cent, is shipped as lump aud nut, and the re
mainder is washed for the coke-ovens. 
The impurities occurring in the coal are pyrites, 

mineral charcoal, and slate partings. As delivered at 
the tip there will be also foreign slate (shale), and dirt 
from the top and bottom of the seam. The pyrites is 
found generully in thin sheets or local partings, and not 
in nodular form. The mineral charcoal also occurs in 
limited streaks, neither of these impurities forming 
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SCREENING AND WASHING PLANT, 
NO. 2 SLOPE, PRATT MINES, ALA. 

Scalp, ,',''-l'. 

In diameter at the top and 22 inches at the bottom, the 
shell being jj-inch In thickness. At the lower end is an 
annular compartment, connecting with the water-sup
ply, and so perforated as to admit the water to the cone 
In the form of a number of small upward jets. In the 
center of the cone is a vertical shaft, reaching nearly to 
the bottom and carrying four wooden arms, to which are 
attached iron stirrers. Short stirrers are also attached 
directly to this shaft near its lower end. Motion is 
derived by means of gearing from an engine above. 
The slack dropped from the conveyor into the washer 

starts to descend, but is met by the ascending currents 
of water, and the particles of coal are stopped in their 
downward career and carried up and over the discharge 
( E, Fig. 2), while the heavier impurities continue to the 
bottom. This separation Is assisted by the continual 
agitation caused by the stirrers, which make 8 revolu
tions per minute, and are so arranged that the two sets 

Ing success. As shown in Figs. 5 and 6, it is an iron 
tank, cylindrical in section at the top, funnel-shaped at 
the bottom. In this tank is a circular deflectlng-plate (a. 
Fig. 5). The water, charged with fine coal and impuri
ties, is delivered into the top and at the center, eo that 
there may be an even distribution over the entire sur
face of the plate. The flow of the water, on entering 
the tank, Is indicated by the arrows in Fig. 5. With 
this current of water are carried the fine coal-particles, 
while the impurities, owing to their greater specific 
gravity, drop from the current, as indicated in the 
sketch, into the comparatively still wator below tbe 
level of the mouth of the pump-supply pipe (b, Fig. 5), 
aud collect in the bottom of the tank. From here this 
I refuse is removed by means of a valve (c) discharging 
1 the sludge into a trough, by whioh it is carried to the 
| waste-car under the washer-tub. The relation between 
the diameters of the deflectiug-plate aud the tank is a 
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point depending on the amounts ofcoal and of impurities 
in the fines and ou the difference in specific gravity of 
these materials. "With too small a plate the impurities 
will go to the pumps with the coal. With too large a 
diameter the coal will not be carried along with the cur
rent, but will be lost with the slate. Once regulated for 
a given coal, the results are distinctly good, as will be 
seen from analyses of refuse at the No. 2 Slope washer, 
given below. In connection with this tank is the valve 
for supplying the fresh water needed by the washer, 
automatically regulated by a float (g. Fig. 5, and X, 
Fig. 1). 
The water, freed from its heavier impurities aud aug

mented by the necessary amount from the fresh-supply 
pipe, is taken by the pulsometers through thecentral pipe 
(b, Fig. 5), and the connections (e, e. Fig. fj), and pumped 
directly iuto the washer-tub. This is an innovation on 
former practice, the old plan being to pump into a tank 
40 to CO feet above the bottom of the washer, with a dis
charge-pipe from this tank to the washer, in order to 
maintain a constant head. At this plant the same object 
ie accomplished at less expense. The pipes between the 
pulsometers and tho washer are connected to a stand-
pipe (P, Fig. 4) 80 feet in height and open at the top. 
This acts as a balance on the inflowing current, and is of 
especial advantage when, as sometimes happens after a 
stoppage, the material in the washer becomes packed. 
The pumps then force water up the stand-pipe, until a 
head is developed sufficient to force a way through the 
obstructing stuff. Seldom has this 
column-pipe overflowed. 

The engine that drives the washer-
machinery is single, 10 by Hi inches, 
with 3-inch steam-supply. It furnishes 
also the power for operating the two 
screws, the elevator, and the shaking 
screen. The steam-plant includes six 
boilers, each 40 inches in diameter by 
26 feet long, with two 15-iueh flues, 
and fixed with "ruu-of-mlnes" coal. 
Three boilers are in use, carrying 85 to 
90 pounds steam-pressure, and supplying 
steam for the pair of hoisting-engines 
at the slope as well as for the washer-
engine. Oue fireman is employed. 
Oue man does all the work at the 

washer. He must watch tbe engine and 
keep it aud the other machinery oiled; 
operate the main slate-valves three or 
four times an hour, and also tbe sludge-
tank valve, and load the washed coal 
into the railroad-cars. He is by no 
means overworked io attending to these 
duties, and will have ample time to run 
the refuse-car when the rope-haul for it 
is introduced. For the same capacity, 
even the trough-washers can hardly 
excel, If they can equal, this labor 
record. 
The cost of a Robinson washing-plant 

must vary with the particular conditions 
at each locality. Basing the estimate 
on the records of several plants in Ala
bama and Tennessee, the total cost of a 
400-ton plant complete and ready for 
washing. Including machinery for sup
plying the coal and disposing of it 
after washing, and also the royalty to 
the owners of the patent-rights, may be 
put at from £5,000 to $8,000. The cost 
of the washer-tub and its immediate ap
pliances would be about £1,000. The 
cost of repairs is low; in fact, to the 
washer proper, there will be almost no 
repairs needed. But water-valves, 
pumps, screens, elevators, etc., need 
attention and renewal from time to time, 
which are chargeable to the account of 
the washer. 

Perhaps the flrst question arising Is 
that of actual working capacity. At this 
Pratt mines plant the average output 
has been for many mouths fully up to 
the nominal capacity of 400 tons. Oc
casionally, for several hours at a time, 
the output has been at tbe rate of 600 
aud more tons, per day of ten hours. It 
Is not likely that the quality of the pro
duct on these occasions could have been 
equal to that obtained in treating a nor
mal quantity. From its appearance to the eye this was in
deed claimed; butnoanalysesweremadetosubstantiate it. 
It may be noted here that the output in clean washed 
coal may be double tlie nominal capacity, when nut-coal 

be seen that the average ash is about 3 percent. These 
figures were obtained presumably from lump-coal. 
Table I. gives a series of analyses of the slack used at 
No. 2 Slope, takeu during regular working of the plant 

TABLE II.—WABHED COAL. 
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6 
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4.68 
3 36 
650 
6.50 

5.78 

Sulphur. 

1.42 
1.60 
1.46 
1 19 
1.81 
0.86 
1.12 
1.17 
1.28 
1.24 

1.25 

and sampled between the last screen and the washer. 

T h e spaces between the screen-bars are ,,-incb ln the 

clear - and everything that passes through this screen 
goes to the washer without further treatment,* 

Table II. s h o w s the results of investigations of the 

K~r MSEV SLUDGE-TAN 

been reduced from 9.98 to 5.78 per cent. In other words, 
the washed coal contains 42 per cent, less ash than 
the unwashed. The reduction in sulphur is over 15 per 
cent., and the gains in volatile material and fixed carbon 
areabout 4 and 5 per cent, respectively. Table III. gives 
in detail the effects of washing, calculated from the 
above tables as percentages on the figures for the un
washed coal. 
Table IV. gives analyses of the washed coals of 

larger dimensions only, samples being taken from that 
part of the product which goes over the screen with 
£-inch perforations. 
The average of these results, compared with those of 

Table I., shows a reduction in ash of over 48 per cent., 
a reduction in sulphur of nearly 15 per cent., and gains 

TABLE IV.—WASHED COAL, OVER „-INOH SCREEN. 

Volatile nnd K 1 T W J 
Combustible r „ A „ „ A s h . Su*-*)iiir. 

.Material, tftrbon 

November 1.. 

T A I U E I.—SLA Co B E F O R E W A S H I N G . 

mpled 1898. 
olatlle an 
Oinbumlbli 
Material 

80.58 
87.64 
30.12 
29.11 
29 15 
30 n 
89 2* 
80.45 
.••u 23 

28 64 

29.65 

63.28 
till 2n 
i,l st; 

60 41 
59 Ul 
63.51 
63 42 
58.25 
57.08 
56.66 

60 36 

Ash. 

6.19 
12.16 
-. ,i-j 

10. *8 
11,84 
6 08 
7 30 
10.80 
12 74 
14.70 

9.98 

free from slock Is used. O n the other band, If only very 
fine material be used, for Instance, eoal from a disinte
grator, probably not over 2U0 tons a day eould lie cleaned. 

F r o m the analyses of Pratt coal already quoted It will 

washed product, samples being taken from th 

w a s delivered to the railroad-cars. 

T A H L E III.—COMPARISON B E T W E E N TAIU.E*-

coal as it 

I. AND 11. 

11 

Volatile and 
Combustible 

Matter. 

° 1 

% 
7.67 

6.22 

o £ 

ie"o5 

"'k'.sh' 

2 21 
8.05 

7.87 
15.26 

8 86 

Fii 
Car 

8"05 
5.7S 

i!ss 
4.00 
0.66 
0.56 
10.01 
7.30 
G 75 

ed 

ft £ 

% 

Ash. 

al M\ 

% 
8.24 
45 8f 
38.17 

19.41 
37.21* 
67 88 
55.78 

42.08 

Suli 

"iris" 

bur. 

°| 

5.81 

7 46 

5.05 
5 93 
4.53 
8.70 
5.95 
5.15 
5.26 
4.64 
5.28 
6.12 

1.46 
1.47 
1 23 
1.50 
1.09 
1.42 
1.02 
1.18 
1.25 
1.12 

in volatile material aud flxed carbon of about 5 and 6 
per cent, respectively. A detail statement of tbe re

sults of Table I V . compared with those of Table I. Is 

given in Table V . 

TAHLE V.—COMPARISON BETWEEN TAKLES I. AND IV. 

It will be seen that the average ash in tbe coal has 

3 

Average .. 

Volatile and 
Combustible 

Matter. 

i| 

1°96 
5.21 
0.93 
2 44 
3.15 
2.40 
5.84 
6.13 
7.81 
15.43 

4.93 

h si 

% 

Fixed 
Carbon. 

4 
0°85 
7.95 
5.19 

10.05 
8.42 
0.31 
0.52 
8.76 
9,21 
7.34 

5.73 

43 
ft£ 

% 

A«tL 

hi 

% 

ft £ 

51.23 
43 51 
64 69 
49.75 
16.2S 
27.94 
54.95 
68.53 
58.37 

48.29 

Sulphur. 

° £ Q £ 

X 

20.65 

18 70 

14.77 

It m u s t be r e m e m b e r e d that this washer is treating at 

one operation all sizes of coal from j-inch in thickness 
d o w n to fine dust. M a n y pieces of the thickness n a m e d 
exceed It in their other dimensions, as is natural with a 
separation by bar-screen only. It could not he expected 
that a current and speed suitable for the larger dimen

sions would m a k e as good a separation of the finer 

materials. 
Table V I . gives a series of analyses of the w a s h e d 

coals that pass through the |-inch holes and over the 

screen with ,\-lnch perforations, 

TABLE VI.—WAKIIED COAL, UNDER $-INOB SCREEN. 

Sampled. 

1 
2 
3 
4 

Volatile and 
Combustible 
Material. 

28.15 
29.15 
29 80 
29.71 

Fixed 
Carbon. 

64.05 
66 36 
60.82 
60.44 

Aah. 

7 80 
4.49 
9.88 
9.85 

Sulphur. 

1.42 
1.53 
1.60 

80.21 
29.68 
30 47 
28.02 
30.12 
80 87 

29.54 

1 63 34 
62.74 
62.61 
58.93 
EH ::: 
69.84 

| 61 75 

6.45 
7 38 
6 92 
13.05 
11.65 
7.79 

8.52 

1.31 
1 24 
1.25 
1.25 
1 52 
1.26 

1.40 

Comparing the average results of Tables VI. and I. it 
is seen that the reduction in ash is about 14.5 per cent., 
in sulphur 6 per cent., with practically no change In 

TAHLE VII.—COMPARISON BETWEEN TAIILEH I. AND VI-

Volattle and 
Combustible 
MateriaL 

4.07 

eio-i 

Average... 0.03 

i ? 

2 1 *-i.ri 
16.10 
10.07 

volatile matter, and 2 per cent, iucrease iu flxed carbon. 

A detailed comparison is given in Table VII. 
A glance at this table and at Table V . s h o w s at once 
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that the washer, working under existing conditions, Is 
better adapted to the larger-sized coals than to the fines. 
Yet it Is economical to continue as at present, since the 
amount of product passing through the |4nch screen is 
small, not over 10 per cent, of the total, and for this 
amount a secondary treatment would scarcely pay. 
With regard to the composition of the refuse, two 

sets of analyses are presented, the first (Table VIII.) 
being of coarse material taken from the main washer-
tub, the second (Table IX.J of the flue stuff from the 
sludge-tank. 

TABLE VIII.—COARSE SLATE HEI-OE. 

Sampled. 

Novembi 

Aye rage 

r 1.. 
2.. 
8.. 
1 

8.. 
9.. 
10 
11 

Volatile 
and Com
bustible 
Matnt-ial 

14.CH 
14.46 
19 27 
16.25 
15 15 
18 10 
13 63 
14.71 
11.83 
12.79 

15.02 

Fixed 

19 83 
81 14 
34 76 
25 96 
24. W 
35 39 
23 43 
21 44 
15 80 
17.02 

24.93 

Ash. 

66.11 
&1.JU 
45.07 
57.75 
6 1.31 
40.61 
62.9-1 
63 85 
72.38 
70.19 

60.05 

Sulphur. 

2.91 
2.11 
1.93 
2.41 
1.79 
2.09 
1.67 
1.68 
1 Ml 
1.66 

1.90 

From Solution, 
Sp.gr 

' * * * i l 

11" 00 
1, 81 

26.20 
14.17 
12 50 
21.80 
9.52 
4 87 

3.60 

12.29 

1.28& 

Aah lu 
Coal. 

37'.'*> 
13 20 
23 10 
&3.20 
24 KJ 
23.50 
23.60 
11 86 

18.03 

23.16 

As the amount of this refuse in a day's run Is about 
18 tons, and the coal-contents, as shown by the above 
table, are 12.29 per cent., there will be2.3 tons of coal lost 
in the average run. The irregularities iu coal contents 
are due partly to the use of a bar-screen and partly to 
the work of the attendant. Large lumps of coal are 
occasionally passed by the screen, and of course descend 
with the slate. The attendant may sometimes open the 
the valves too often, and cause a loss of coal. 
The value of Mr. Ramsey's tank In getting rid of the 

worthless material is shown by the following analyses. 
About 7 tons per day are drawn from It, only 16 per 
cent, of which, or 1.1 tous Is coal. The entire loss in 
coal then on 425 tons of material treated, is 3.4 tons or 

TABLE IX.—REFUSE FROM RAMSEY SLIDGE-TANK. 

Sampled. 

November 

" 

2 
8 
4 
6.. 

8 

» 10 
11.. 

* 

Volatile 
and C o m 

Material 

17.86 
17.96 
16.31 
23.39 
24 29 
22.9-1 
21.91 
19.85 
15.25 
20 16 

19.99 

Fixed 

34.20 
26.00 

Ash. 

47.85 
56 IU 

29 25 ' 64 14 
46.78 : 29 83 
46.69 , 29.12 
48.24 28.82 
46.64 i 31.56 
33.40 46.75 
23.13 61 62 
39 ll 1" 13 

:;; :>:• 12 65 

Sulphur. 

•j 11; 
2 43 
2.72 
2.46 
2 19 
2.23 
2.16 
1 99 
2 OB 
2 48 

2 86 

From Solution, 

CoaL 

7°40 
6.81 
14.00 
32. B0 
25.27 
23.00 
8.90 
17.35 
3.68 
21.17 

16.03 

1.235. 

Ash In 
CoaL 

8°60 
13.20 
14.60 
10 IK) 
9 80 
8.20 
7.00 
7.75 
io Hi 
10.00 

10.06 

some of common red brlok. They were built with the 
back 6 Inches higher than the front, but many have no 
slope now. With unwashed coal the usual charge was 
from 4 to 4.5 tons. Since using washed coal this has 
been increased to about 6 tons, without any Increase of 
of wages to the pullers, as the labor Is less than when 
pulling coke made from unwashed coal. The ovens 
retain the heat better than before, In spite of the washed 
coal, being charged damp. Repairs to ovens are less 
than before using washed coal. All coke is quenched 
io the ovens. 

TAHLE XI.—48-HOUR COKE FROM WASHED COAL 

Volatile and 

C.K****.. •*-*• *W° 

0.40 
0 60 
0.40 
0 50 

SO. 00 
89 06 
89 40 
88 40 
88 36 

in ll 
10.20 
11.20 
10 75 

A comparison of Tables X. and XI. shows that there 
was iu the samples taken an increase of 3.9 per cent. 
fixed carbon, a decrease of 23.6 per ceut. in ash, and a 
decrease of 13.7 per cent, in sulphur, due to washing. 
A week's record of washed coke samples from stock 
bouse shows : 

= 
8 80 

3. 

9.57 

4. 

10.40 

5. 

9.90 

6. 

9.40 

7. 

9 40 

A,„„g, 

9 73 

0.8 per cent, of the total. The total refuse material, 
slate and coal together, is 25 tons or 6 per cent. 
The amount of fresh water needed to take the place of 

that carried off with the refuse and washed coal was 
found to be 14,050 gallons. On the day of this test 400 
tons of washed coal were produced, and the washer was 
running for 11 hours. The average water per ton of 
washed coal was 35.1 gallons • average per minute, 21.3 
gallons. Hourly measurements wero taken, showing 
from 24 to 51.2 gallons of water per ton of coal. This 
irregularity was due to the varying coal-supply which, 
depending on the way coal came out of the mine, was 
sometimes only 25 tons (washed) In an hour. 
The cost of washing per ton of washed coal is low. 

The daily expenses may be estimated as follows. 

For labor at washer $2.00 
For labor at boilers, fuel, etc., 4.00 
For repairs and supplies, 3.CO 

Total $9.00 

This for 400 tons would be 2.25 cents per ton • and it 
is quite likely that the actual figures are still lower. 

THE COKE. 

The washed coal is carried in hopper-bottomed rail
road cars to the ovens, and there dumped into a series 
of bins of 5.000 tons' capacity. From these it is loaded 
into 6-ton larries, hauled in trips of two by small steam 

TABLE X.—48-HOIK COKE FROM UNWASHED COAL. 

Coke from the washed coal can be recognized at the 
door of the oven by the difference iu the amount of 
braize. To determine the Improvement in this respect 
the weights of the ash-piles in front of a number of 
ovens were carefully taken, showing the average amount, 
when coke is mode from unwashed coal, to be 521 
pounds, and, with washed coal, 2:-lH pounds, or a saving 
of 283 pounds of coke per oven. If the output from 
each oveu is taken at 2.5 tons (the tests having been 
made with the same charge as customary when using 
unwashed coal] the saving is 5.66 per cent. There will 
also be saved a certain amount of the braize made In 
forking the coke from the oven-door to the car, in the 
unloading of the cars, and the loading into furuaci 
buggies. Weights at the furnaces of braize left in cars 
after unloading showed 3 per cent. In the case of un 
washed coal, and 1 per cent, when washed coal had been 
used. 
This gain in output of marketable coke is sufficient 

without charging the furnaces any higher price for their 
fuel, to compensate the mines for the cost of washing. 
and for the material formerly put into the ovens but 
now sent to the waste dump. Assuming a selllng-prlct 
of 82 per ton, the saving ln braize at the ovens is 11.3! 
cents, iu the cars 4 cents, or in both Items 15.32 cents 
per ton of coke. The refuse from washer, formerly 

i coked, Is tl per cent, of the total. To make a ton o[ coke, 
1.67 tons of coal are required. Six per cent, of this, or 
0.1 ton, may be called, from the standpoint of the mines, 
the loss in " coal" per ton of coke. Assuming, as an 
an average cost of coal, 80 cents per ton, the Increase In 
cost of coal per ton of coke Is 8 cents. To this must be 
added thecost of washing, 2.25 cents per ton of coal, or, 
3.75 cents per ton of coke. The total Is 11.75 cents, 
against which there is, as above, a saving of 15.32 cents, 
or a net saving of 3.5 cents per ton of coke, due to 

Aolatlle and F ) l B d 

Sampled 1894. Combustible raryZZ 
Material. L a r b 0 D -

0.45 
II :,. 
0.80 
0.50 

V I I S 

- 1 i :; 

67.28 

Aeh. Sulphu: 

12 20 
14.35 
16.50 

1.21 
1.33 
1 13 

locomotives. The ovens are all of the bee-hive pattern, 
12 feet in diameter, and built with a height of 7 feet 9 
inches, though the average height now is probably Dot 
over 6 feet 9 inches. The outside walls are of sandstone. 
the oveu walls of fire-brick. Of the bottoms, some ore 
of fire-brick ; some of 12 by 12 by 3-inch fire-brick tiles -

In the furnace, the washed coke is distinctly advan
tageous. There is lees of that fine stuff from which 
no valuable service Is realized. Comparative tests of 
crushing strength have not been made; but the 
" washed coke" undoubtedly will sustain a heavier 
burden than the unwashed. A few words from a letter 
of an ofilclal of one of the Birmingham companies will 
show the estimation in which the once despised washers 
are now held : 

" T h e cost of coke per ton of Irnn m a d e will be about 50 cents 
less for the m o u t h of March ou the furnaces using washed coke. 
F r o m the present work of the coke In tho furnaces It would pay 
to w a s h tho conl, oven though all the waste w a s coal." 

Practical operations In Alabama, Georgia, aud Ten
nessee, during the past four or five years, have proved 
that this washer is well adapted to such coals as those 
of the southern field, containing a moderate quantity of 
impurities. Ils advantages may be summed up as fol
lows : 
a. Low first cost. 
b. Low labor-cost. 
c. Compactness of plant. 
d. Economy of water. 
e. Small waste of coal. 
/. Ability to treat with good results materials not 

closely sized. 
N O T E HV T H E SECRETAKY.—Comments or criticisms 

upon all papers, whether private corrections of typo
graphical or other errors, or communication for publica
tion as "Discussion" or independent papers on the 
same or a related subject, are earnestly invited. 

The Abendroth & Root Manufacturing Company, 28 
Cliff street, New York City, manufacturers of the Im
proved Root Water Tube Boiler have been awarded the 
626 h. p. boiler contract from the Uuion Car Company 
of Buffalo, N. Y.,and a 500 h. p. contract from the Read
ing Steam Heat and Power Company of Reading, Pa. 
They are also erecting in New York City, 300 h. p. in 
the College of Physicians and Surgeons; 2 boilers ln the 
Baptists Home; 1 boiler in the Parmly Building and 2 
boilers for the Sing Sing Electric Lighting Company. 

Steam Separators. 

The use of steam separators, has, during the past few 
years, become recognized as a necessity. They enable 
the engine to work on dry steam, prevent hammering in 
the cylinder and Increase the efficiency of the engine and 
at the same time reduce the liability to breakage. 
Owing to the low cost of fuel at coal mines there Is a 

strong conservatism manifested by the managers, in the 
trial or adoption of improved ideas in raising and utiliz
ing steam. This conservatism is not so marked at metal 
mines. It Is a trait, that while commendable In some 
instances, is not commendable In all. The same degree 
of efficiency and durability In coal mining operations 
should be and can be secured, as in other industries. 
Too much conservatism tends to prevent this. 
Every expert In steam advocates the use of a good 

separator. Such a mechanism, known as the "Zlg Zag 
Separator" manufactured by J. S. Stepheus, 815 Dear
born St., Chicago, is shown in the accompanying 
Illustrations. 
This separator is so constructed that it has a direct, 

undivided passage for the steam, the distance over 
which the steam has to travel being not greater than 5 
per cent, more than tne straight-line distance from face 
to face of the flanges. The area of the steam passage 
Is 10 per cent, larger than the pipe, thus giving full and 
free passage to the steam without obstruction or loss of 
pressure. While this separator has all the advantages 
that may be obtained by the diaphragm or baffle-plate 
style, it also combines with this the advantages of the 
centrifugal form, the centrifugal action or change of 
direction of the current of steam being shorter, quicker 
and much more effective than Is usual In this construc

tion, and having the further advantage that the steam 
is spread out In a thin layer or ribbon-shaped current, 
giving the greatest facility for separation by centrifugal 
action. This centrifugal action Is combined with ser
rated separating surfaces, placed at an acute angle to 
the flow of the steam. The serrations present right an
gle surfaces to the outer diameter of Ihe ribbon-shaped 
steam current in each turn It maks to obtain separation 
by centrifugal action, while the turns over these surfaces 
being reverse curves present each side of the current of 
sb*am alternately to the serrated impurity-catching sur
face. The main current of steam passing over these 
surfaces at an acute angle has a constant tendency to 
assist in the separation and removal of auy entrained 
water or foreign substance. 
The water and Impurities are forced into the receiving 

chamber by the rapid passage of the current of steam 
through the separator, while the purified steam passes 
off at right angles to the direction imparted to the water 
without the crossing of the two currents. 
The vertical Zig-Zag Separator has been designed 

especially for live steam work, to be placed directly on 
top of the throttle valve of the engine (where any live 
steam separator should be, to be most effective and do 
Its duty). This style is tapped for the connection of the 
lubricator, either right or left handed, as ordered, and 
fitted with nickel-plated, heavy body gauge cocks and 
straight-way drain valve. 

If the dimensions are given, or a paper template Is 
furnished, the flange will be fitted, drilled and finished, 
and bolts furnished ready to attach to the flange of tbe 
throttle valve. 

Culver Valves and Separators. 

Those of our readers who have seen the Culver valves 
and separators, together with those who read the de
scriptions of those excellent devices, will be pleased to 
know that Mr. W . B. Culver, the inventor, has turned 
over the management of the business of the Culver Mfg. 
Co. to his sou Geo. W . Culver, aud S. S. Herman. 
These two young men will give the business that atten
tion which it failed to receive in the past, on account of 
Mr. W . B. Culver's professional engagements. The new 
men in the firm are young men who will push the busi
ness vigorously. Mr. Geo. W . Culver is a practical 
machinist, ami Mr. Derman is a young business man of 
hustling proclivities. All letters of inquiry and orders 
received in the future will receive courteous and prompt 
replies, and it is safe to say that in a very short time 
Culver valves and Culver separators will be in use at 
many prominent steam plants in all parts of the country. 
The valves and separator are of the simplest possible 
construction, and the excellent results following their 
use have made them very popular wherever they have 
beeu introduced. The merit of the valves is apparent to 
every engineer or machinist who has ever seen them, 
and their apparent merit has been amply proved by 
practical use at a number of plants. Circulars descrip
tive of the valves and separator together with prices can 
be secured promptly by addressing the Culver Mfg. Co., 
Scranton, Pa. 

The L -JS Angeles Electric Company, Los Angeles, 
Cai., use "Stevedore" transmission rope for their drive, 
and have recently ordered 3,000 feet for this purpose 
from the 0. W . Hunt Compauy, New York City, who 
are the sole manufacturers. 

http://Sp.gr
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A N E W TYPE OF BOILER. 

Description of the Cahall Vertical Water Tube 

Boilers. 

Messrs. H. E. Collins & Co. of Pittsburgh, whose ad
vertisement appears In this issue, in reply to our request 
for a description of the Cahall boiler, send us the follow
ing article which Is worthy the attention of all boiler 
users: 

"The Cahall Vertical Water Tube Boiler, manufac
tured by the Aultman and Taylor Machinery Co. of 
Mansfield, Ohio, for which we are the sole agents in the 
United States, consists of two drums arranged one above 
the other, made of best mild, opeu-hearth Ilauge steel, 
and connected with 4" lap-welded best charcoal iron 
tubes. These tubes are vertical, are perfectly straight 
throughout their entire length, and are expanded Into 
the drums at each end, making lasting and absolutely 
tight joints. 

"The upper or steam drum has an opening through 
Its center for the exit of waste gases. These gases 
although reduced to a very low temperature in pass
ing through the closely grouped tubes of the boiler, 
will impart most of their retained surplus heat to the 
metal sides of the passage through this upper drum, 
thereby tending to f-lightly superheat the steam in the 
chamber above. The water liue in the upper drum is 
about a foot above the bottom of the drum; the drum 
itself being about six feet high in the clear inside, leav
ing a space of fl**e feet between the surface of the water 
and the point at which the steam Is drawn off from the 
boilers, thereby precluding auy possibility of the carry
over of water In the steam, either in the form of super-
saturation, or mechanical entrapment. 

"An external circulating pipe comes out from the 
upper or steam drum, jnst below the water level, and Is 
carried downward, outside the brick work, to a point 
just below the tube sheet of the lower drum, where it 
enters that drum. There being no steam whatever in 
this external circulating pipe, and no possibility of mak
ing any, and there being in the tubes connecting the two 
drums, steam In greater or less proportions, the result 
is (the volume In the external pipe having a considerably i from 

greater specific gravity than the mixture of steam and 
water io the tubes), a very rapid, positive circulation in 
one direction; the water In tbe tubes connecting the 
drums ascending to the steam drum, delivers this mix
ture of water and steam there, whereupon the steam 
separating at once from the water, after traveling the 
space of five feet from the water level to the top of the 
drum escapes, and the water which is left behind enters 
the circulating pipe and ie carried down tothe mud drum 
and again arises with its mixture of steam. As this 
mixture of steam and water coming from the upper end 
of the tube in the boiler, is in about the proportion of 
half steam and half water in bulk, and as steam at 100 
lbs. pressure will occupy about 218 times the space oc
cupied by the water itself, the water In the boiler (being 
thus delivered In the proportion of 218 parts water to 
one part steam in weight, at the upper ends or the tubes; 
will circulate through the boiler 21s times before Anally 
becoming steam. This insures not only a rapid ami 
steady circulation as mentioned, but also insures an 
absolutely uniform temperature of water in all the tubes, 
A S every particle of fresh feed water being thus ctrcu-
lated 218 times before evaporation must necessarily 
mingle In such minute parts with the water already 
present in the boiler, that the water In one ascending 
tube cannot lie different in temperature to that ln any 
others. The boiler Is thus relieved from auy possibil

ity of destructive strains from unequal expansion. 
"The boiler rests upon four iron brackets riveted to 

the lower, or mud drum, supported upon four piers of 
the foundation, the entire structure standing without 
contact with the brick work, thus allowing the boiler 
every freedom for expansion, without iu any way strain
ing the brick setting. In all places where pipe connec
tions are made to the boilers through the walls, they are 
encased in expansion boxes. 
"Owing to the fact that the gases escape through the 

central opening in the upper drum, the upper tube sheet 
has a circular opening in Its center, leaving a cential 
open space between the tubes, which gradually narrows 
to the bottom tube sheet. Advantage is taken of this 
space, which is in the form of an Inverted cone, to intro
duce deflecting plates, which cause the gases to be 
alternately thrown out aud in througthout ihe whole 
heating surface, giving them a sweep at nearly 
right augles to the tubes, thereby extracting from these 
gases their heat, until they 
come to very nearly the tem
perature of the water contained 
In the boiler. 
"This construction presents 

a form of boiler, which, while 
from its free direct circula
tion it gives a capacity per 
square foot of heating surface 
unsurpassed by any other 
boiler heretofore built, at the 
same time, owing to the direc
tion of the gases over the tubes 
and the consequent rapid ab
sorption of the heat therefrom, 
gives an economical perform
ance equaling that of any 
other boiler ever mnde. 
"The space occupied by each 250 h. p. boiler set in 

continuous battery is about 9 ft. front for each boiler by 
17 ft. long, which is less floor space than occupied by 
any otber boiler built. 

"The upper, or steam drum, and the lower, or mud 
drum, of the boilers are equipped with the Cahall patent 

inglng man head. By simply taking off the nuts 
the man heads ("which are on hinges) and 
swinging them open, a man can place a light in 
the lower drum of the boiler and get into the 
upper drum •.which is sufficiently large to admit 
of a man standing upright and walking around 
in it), and can In five minutes examine the con
dition of every tube in the boiler ; and in case 
scale or sediment is discovered in any of them, 
he can in a few minutes run a scraper through 
the tubes and render them perfectly clean. It 
will be found in actual practice that the use of 
the scraper in these boilers will be very seldom 
necessary, as for instance, boliers in use for 
about two years have never, up to and including 
the present time, had a cleaner in a single tube. 
"Right here it might be well to mention 

that very seldom is a tube in a water tube 
boiler burnt out on account of a general or uni
form deposit of scale on its surface. Most tubes 
failing are burned because a light scale having 
accumulated in the tubes, patches of it become 
loose and fall to the bottom of the tube, and re
main there, because the tube lies in an approxi
mately horizontal position. There are many 
instances where boiler tubes were scaled uni
formly to the thickness of an inch, without any 
loss from burning. On the other hand, a single 
patch of scale less than an inch In diameter and 
\" thick, on an otherwise clean tube, fre
quently causes the tube to burn out completely 
at the point where the scale Is deposited. It 
will be seen that, from the arrangement of the 
tubes in the Cahall boiler, any scale that might 
loosen will at once fall to the mud drum at the 
bottom, aod if small enough can be readily 
blown out through the blow-off pipe ; if too large 
to be blown out, It can be easily removed 
through the man hole on regular cleaning day. 
As the entire lower drum Is removed fromdirect 
contact with the Are, the presence of scale iu 
this drum can act in no way to the detriment of 
the boiler, the fire not being in contact with the 
drum, it would not burn, even were the drum 
allowed to become half filled with scale." 

Messrs. Collins & Co. claim for the boiler 
that, "all materials furnished in and with this 
boiler are of the very best. The workmanship 
is of the highest grade known to the boiler-mak
ing art. The safety valves are all of the Ash-

croft or Ashton Pop type, with nickle seats. The fittings 
and valves are all specially designed, extra heavy, and 
the best that money can procure. 
" W e are determined to make tbis the world's stand

ard water lube boiler, and no care or expense will be 
spared to make it such. Our price Is lower than that of 
many other competing makers, but this is not because 
our workmanship or material is in any way inferior, but 
because, in the first place, while we use every ounce of 
metal necessary or desirable in the boilers, we llnd that 
it is practicable to make them with a weight of material 
not much greater than 00 per cent, of that of our com
petitors, and second, because we are perfectly satislled 
with a close manufacturer's profit. 
"Owing to the external combustion chamber, roofed 

with a heavy lire hrick arch, which becomes Incandescent 
shortly after the boiler is tired and radiates directly on 
top of the green coal Its intense heat, the Cahall boiler 
can bo operated with less smoke than any other boiler 
we know of can with the ordinary smoke preventing 
devices attached. Furthermore, owing to the direct up
ward passage of all gases and full free openings, we cau 
with a comparatively short stack, obtain In the furnace 
a draft pressure that Is not possible with most other 
boilers. For Instance, io tests made with a stack ouly 
50 feet high, a draft pressure in the furnace of over A" 
was attained, which is a result tbat wc doubt could be 

obtained from any other water tube boiler with a stack 
100 feet high. This heavy draft cause3 a very rapid 
combustion of fuel per square foot of grate, with the 
consequent high Initial temperature of gases, which all 
engineers of to-day admit is the primal requisite to either 
efficiency or economy In boiler practice. 

"To sum up, we furnish a boiler equalled by none 
built, in quality of material, in excellence of workman
ship, in surplus capacity per nominal unit, in evaporated 
efliciency, in small ground space occupied, in ease of 
examination and cleaning." 

PREVENTION OF SCALE AND CORROSION 

IN BOILERS. 
Owing to scarcity of water for steam purposes iu 

many mining fields at this season of the year, a de
scription of a device and resolvent, which when used to
gether permit of the use of such water as Is available, 
is of Interest to our readers. 

FIG. 2. 

The Pittsburgh Boiler Scale Resolvent Co. of Pitts
burgh, Pa., manufacture a cheap and efficient boiler 
scale resolvent and acid neutralizer from a product of 
petroleum that has met with much favor. It is highly 
endorsed by the officers of the Carnegie works, by the 
II. C. Frick Coke Co., the New York and Cleveland 
Gas Coal Co., aud many others. 

In fact the editor or this journal recently made several 
Inquiries of prominent mining men as to their experience 
with this product and In every case received au answer 
that unqualifiedly endorsed it. Mr. Howard Morton, 
president of the Pittsburgh Boiler Scale Resolvent Co. 
states that scale and corrosion can be prevented in a 
50-H. P. boiler at a cost of ten cents per week. 
With a view of making the Resolvent as efficient as 

possible, aud to aid its work in the boiler by the me
chanical action of the water itself, Mr. Morton has 
devised an apparatus for top feed that has proven very-
successful. 

In the above cut Fig. 1 shows a two-flue boiler with 
the top feed. The arrows show the circulation of the water. 

Fig. 2 represents the top feeding device. 
A is a brass nipple with threads on each end. 
C is a discharge cage of brass. 
B Is a copper pan which is fasteued to the cage C, 

with nut locks, which are not shown in the drawing. 
D D are nut locks to fasten the nipple A on either side 
of the boiler plate through which it passes. A suitable 
packing is furnished to make it steam tight. The device 
is so simple as to be readily understood at a glance. 
Water parts with its scale forming mineral at the boil

ing poiut (212° F.) When the water is fed into the boiler 
from the rear and bottom, it reaches the boiling point just 
about the time It is over the hottest part of the boiler. 
The mineral thus precipitated fastens onto the fire 

sheets and soon hardens into scale. Some of it will 
pass upward through Hues and tubes and attach 
thereto. By the time the water has returned to the 
bottom and rear of the boiler, it has left the greater part 
of its scale forming mineral 00 flues and tubes and 
sheets, and but a small portion is precipitated within tbe 
Influence of the mud drum or blow off. Another serious 
objection to feeding a boiler from the rear and bottom Is 
that water of a comparatively low temperature projected 
aloug the upper surface of the tire sheets when the under 
surface is subjected to a tierce heat of several hundred 
degrees results In cracking the plates and rupturing the 
seams. The greatest expense for repairs comes from 
tbis source. 

Now suppose we feed from the top by means of the 
device shown in the engraving. The water passing out 
of the cage C Alls the copper pan B where it becomes 
heated to a high temperature before it overflows in a 
thin sheet. 

By the time It reaches the surface of the water in the 
boiler the mineral Is separated, but Instead of fastening 
to flues or tubes, is hurried backward along the sur
face by tbe rushing curreut and carried downward 
to the mud drum or within tho Influence of the 
blow off. By using the Boiler Scale Resolvent with 
this device tbe nilueral is kept in solution and prevented 
from crystalizmg iuto soale until such time as it can be 
removed by blowing down or washing out. 
An absolute guarantee of the efficiency of the resol

vent when used in connection wilh this device is given 
to every purchaser. The usual charge for the top feed
ing device Is four dollars, but when a barrel of tho 
resolvent Is furnished, oue of the feeding devices is 
furnished free. If a number of boilers are fitted with 
the device, a charge of four dollars is made for each 
device furnished except the flrst one. Then with each 
subsequent barrel of resolvent purchased, the price of 
one top feed device is deducted until all the boilers are 
clear of cost in this particular. The purchaser of the 
device aud tlm resolvent is the sole judge of Its merit. 
If it does not do as represented, the company will make 

llHI ge 

Every man familiar with steam raising knows that 
petroleum alone is an excellent scale and corrosion pre-
veutltive, hut that it volatilizes at a very low temperature. 
The Pittsburgh Holler Scale Resolvent retains all the 
desirable properties of petroleum and does not volatilize 
until a temperature far In excess of that found in boilers 
is reached. 
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MINE SURVEYING.* 
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PROVED PRACTICE. 

Rewritten for the use of Mine Officials, Surveyors 
and Engineers, from Lectures Delivered Before 
the Students of Columbia School of Mines. 

(By Edward B. Durham, & M.) 
ClIAPTEH VI. 

CONNECTING MINK AND SOKFAOE, 

Having considered the ordinary methods of making 
underground surveys, and the apparatus used, there now 
remains the problem of connecting the mine survey with 
the surface, in order to determine the relative positions 
of points and Hues above and below ground. It Is the 
most difficult work lu connection with underground 
surveying, and atthe same time, must be done with 
great accuracy, as the correctness of the orientation of 
the whole underground survey depends on it. 
In the days when the mine surveys were made with 

the magnetic needle, the meridian was determined un
derground by means of it, taking the precaution to 
remove all iron from Ihe vicinity. 
With the introduction of the transit into mine work, 

came the necessity of a more accurate way of orienting 
the underground survey. The first methods, naturally, 
used the transit, but, as the mines became deeper, new 
problems were presented which could not be solved by 
It with accuracy, and other methods, namely plumbing, 
had to be employed. 

WITH THE TRANSIT. 

Flat Inclines.—Where the entrance to a mine is by a 
tuunel or a slope with less than 40 to 50 degrees of in
clination, the survey can be run in the usual way and 
without special apparatus. If quite Hat, the elvations 
can be determined with a wye level, but If much inclined 
they must be obtained by the vertical angles and dis
tance. The only difficulty in the work will be the in
convenience In using the Instrument, owing to lack of 
good footing and the awkward positions necessary as 
the pitch Increases. 
Steep Inclines.— As the pitch becomes greater than 40 

to 50 degrees, the line of sight through the telescope will 
strike the compass box aud shut off the view and special 
methods must be used. 
The eccentric telescopes, already described, throw the 

line of sight beyond the edge of the plates, and so make 
It possible to take steep sights downward. 
One design is placed on top of the main telescope of 

the transit, and the other is fastened to one end or the 
horizontal axis. They are adjusted so as to be in the 
same plane as the main telescope and parallel to it. If 
itis placed on top, and is tn proper adjustment, the 
horizontal angles read with it will be the same as If 
read with the main telescope, but the vertical angles, as 
read from the vernier will not be correct, unless the 
signal has been raised, perpendicular to the line of sight, 
a distance equal to the distance between the two tele
scopes. The vertical angle might be read with the top 
telescope, the same as with the main one, without re
gard to Its being Incorrect, and, afterward, tbe amount 
of error could be calculated and the correction made in 
the angle, thus - If we let A = a point at the horizontal 
axis of the transit, B = a point on the top telescope 
on a perpendicular from the main telescope at A, and C 
= the signal. 
Then AC = distance between horizontal axis of tran

sit and the signal. 
AB = distance between telescopes. 
B C = line of sight of the top telescope. 
AGB = error in vertical angle due to sighting with 

the top telescope. 
Then, since angle ABC =90°, 

Sine ACB = --- from which we can tind the value 

AC 
of ACB, and subtract it, from the angle read, for nega
tive slopes, aud add it for positive slopes. 
From this, it follows, tbat the mean of the vertical 

angles read with the lop telescope at the two ends of a 
course, will give the true angle, since the correction, ap
plied at one end, must be added to tbe angle as read, 
and at the other end it mu«t be subtracted. In taking 
the second reading the horizontal axis of the transit and 
the signal must exchange places exactly, as is done with 
the instruments Used for the three tripod method. 
This calculation will have to be modified for lines, 

where the difference of the elevation of the two ends Is 
less than the distance between the telescopes. 

If the eccentric telescope is oo one end of the hori
zontal axis, and in adjustment, it will be in thesame plaue 
through the horizontal axis as the main one and paral
lel to it. 
The vertical angles as read on the vernier will be the 

true ones, but the horizontal angles cannot be read cor
rectly unless the signals are offset from the point, a dis
tance, perpendicular to the line of sight, equal to the 
distance between telescopes. It can be provedt that, the 
mean of two angles, one read with the side telescope on 
one side, and the other with It on the other, will give the 
true angle. This will allow the angle to be read by repeti
tion, by taking the same number of readings with thr 
telescope on one side of the center as with it on the 
other, and then dividing ihe final result by the total 
number of readings taken. The approximate determina
tion of the angle, corresponding to the flrst angle of an 
ordinary set, would be found by mesuring the angle, 
once with the telescope on the left side and once with it 
ou the right, and taking the mean of the two readings. 
In setting up the instrument for steep sights care 

must be taken that none of the legs are in the way of 
the line of sight. Often it will be more convenient and 

* Begun ID March, 1695. 

t Proof Is given by ProL P. L. Vinton in article "On an Ec
centric Theodolite" Am inst of Mining Eng. Vol. 1 p. 68. 

safer to the man and the Instrument, to clamp the tran
sit to a heavy plank nailed across the shaft. 
The horizontal angle is read by using the eccentric 

telescope for both sights. Owing to the many things 
liable to cause errors it is advisable to read several 
sets and to read and record every angle of the set, to aid 
in the detection of any error in observation, which would 
be apparent, if there was any change in the differences 
between consecutive readings. 
The most likely cause of error in shaft work, with 

the open lamps, is, that the fiames Bicker badly, owing 
to tho ah* currents. In sighting down, oue Is looking 
at the top of the wick tube which is uot distinct, and in 
sighting up the body of the lamp is often in the way. 

Here the illuminated target is far superior to the open 
lights. In that the target is at right augles to the line 
of sight, aud the lines at which to sight are sharp aud 
clear. 
Having located the point down the slope, the transit is 
next set up there; if it is necessary to sight still further 
downward, the eccentric telescope will still be needed, 
but if the line is to be carried off horizontally, the eccen
tric telescope can be removed, and tbe upward sight 
taken with the prism eye piece, unless the sight happens 
to be so nearly vertical that one can not get the eye 
close to the telescope. Tbe work at the bottom Is more 
difficult than at the top, owing to the strained position 
in sighting upward, and dangerous ou account of falling 
material. 
The vertical angles must be read very carefully, as in 

steep lines they inlluonce the horizontal distances much 
more than ln flat ones. 
If without an eccentric telescope, T H E OOLLIERY 

E N G I N K B K A N D M K T A L M I N E K gives a method by which 
a line cau sometimes be run up a steep slope, thus con
necting the mine survey with the surface, by using a 
prism eye piece and running by foresight only. 
To do this, set up the transit at the foot of the slope 

at a point A, when a point B, cau be located from it, 
measuring both distance and angle, and In the prolonga
tion of A B set a point C. Then set the transit at Ii 
and set a new point D, and in the prolongation of B D 
set the point E. Then read the angle C B D aud 
determine the position of D, then move to D, and set a 
new pair of points reading the angle to the nearer oue 
from the line D E. Continue in this way to surface, 
where the transit will be Bet at the mouth of the slope 
the signal will be set ou the head frame and the angle 
can be read from It to some point of the surface survey. 
The angles may be recorded as dellectiou angles to the 
right or left, or they may be read by repetition, and 
then have 180" added to the result, wheu they will be 
the same as the ordinary horizontal angles. This 
scheme does away with all sights down the slope, which 
could not be made without an eccentric telescope. 
The "School of Mines Quarterly" * gives au ingenious 

method suggested by S. W . Balch of getting a linedown 
a shaft witb the ordinary transit, by tilting It so the line 
of sight will clear the plates. The instrument Is 
justed, while in the tilted position so that the centers 
will be inclined, only In the directlou of the line to be 
thrown downward, then the horizontal axis will be hor
izontal and the telescope will revolve In a vertical plane. 
The transit can be set approximately In this position by 
means of the plate bubble parallel to the axis of the tele
scope. It cau be accurately set with a stride level, or 
by turning the telescope eo it will be exactly 90° from 
the line to be thrown downward, and then bring the 
bubble into the center of the tube with the leveling 
screws the vertical vernier being set at zero. The same 
result can be obtained, by setting the vernier at zero 
with the telescope in the plane of the Hue to be pro
jected, theu turn the telescope out so it will be level, and 
swing it to the right aud left through small angles of 
equal size, aud adjust by the leveling screws until the 
travel of the bubble is equal for equal defections. The 
plates must be reset so zero will be in the vertical plane 
to be projected after each movement of the leveling 
screws. 

When the horizontal axis has been leveled, and the 
plates are clamped with the telescope In the direction of 
the line to be projected, it can be swung downward, aud 
one or two points marked iu the underground workings. 
If only oue poiut Is set, the surface point will be the 
backsight but if two, the line between them can be used, 
as it will be parallel to tbe surface liue. The point over 
which tbe instrument is set should be vertically under 
the center of the horizontal axis when the transit is 
tilted. 

Besides throwing a line down iu a vertical plane, a 
right angle can be turned with the transit In the tilted 
position without special calculations. 
In the original article, the necessary formulas are 

deduced for turning any angle while the transit Is tilted, 
but the angle could be turned flrst with the transit level, 
and the direction of the new line marked out, and then 
the transit could be tilted and the line projected down
ward. 

Vertical Shafts.—In many of the text books are 
methods of transferring a surface line underground, by 
placing tbe telescope in the direction of the line to be 
projected, and then to swing the telescope down, mark
ing two points Ln the mine iu the vertical plane thus de
scribed, aud then connecting the mine survey to the line 
between those two marks. Or the transit may be placed 
at the bottom, and a line of tbe mine survey thrown up
ward, and marked at the top by a point on each side of 
tht sbaft, and later the direction of the line between them 
can be determined. This could easily be done io large, 
shallow shafts, hut the conditions in practice are not 
ofteu such as to make it practicable. 
This method was used iu the Severn Tunnel,t where, 

owing to tbe wetness of the shaft and the jar of the 
pumps, the plumb-bobs were found to be useless. A 
large transit was set over the shaft, in the vertical plane 

t KaK'n.-eriog—London, 'au. 2t>, imi, \> IS. Abstract in article 
on " Mine Surveying," by Siitcr & Monroe School of Mines Quar
terly, VoL 3., p. -269. 

through the center line of the tuunel. as determined by 
poles on each side of the Severn river. After the head
ings had beeu driven a short distance, in both directions 
from the shaft, a wire 3G0 feet long was stretched at the 
bottom; and carefully plnced In line by tbe transit. This 
wire was then used as a base, from which the direction 
for the tunnel was obtained. The headings are said to 
have met exactly. 
The ends of the wire were placed over the V threads 

of horizontal screws and stretched by weights. Hy turn
ing the screws the position of the whole wire woe 
shifted, as directed by signals from the man at the lu
st rumen t, until it was in line. About 14 feet of it was 
visible from the transit, and this was illuminated by an 
electric light. 
If there was no refraction, the errors would all be due 

to observation. 
If the instrument were out of level about an axis per

pendicular to the tunnel, the line would still be pro
jected in a vertical piune, and if out about an axis paral
lel to the tunnel, the telescope would throw an oblique 
plane and the wire, if it was horizontal, would be placed 
parallel to the true position, and the error would be con
stant. This same principle was employed by Mr. E. A. 
Sperry at Leavenworth, Kansas,* for a connection be
tween two coal mines, each worked by a vertical shaft. 
He tried plumbing with 5 pound plumb-bobs, but could 
not keep them steady, even after inserting four wings 
into each of them to offer more resistance to the water 
in the tubs. The shafts were about 730 feet deep! 
Finally he ran the surface line across the top of the 

shaft, and marked it by a tack in the collar on each 
side. After carefully adjusting the side telescope on his 
transit, he set up his iustument on a platform, about 20 
feet above the surface and over the center of the shaft, 
so that the side telescope would revolve iu the vertical 
plane through the tacks, lie then swung the liue to the 
bottom of the shaft. 
At first he tried to sight at two straight edges, fast

ened together with a slit about ,',. inch wide between 
them, and with lights placed below them. But the 
lights flared so much that ho cut a large hole near each 
end of the boards, and over each of these placed a plate, 
with a cross cut iu it, and throw a light up through these 
with a bull's eye lantern. The crosses wore then ranged 
in, and the line between them was used as the base for 
the undergrouud survey. 
The shafts were 5,020 foet apart and he had an error 

or 3 miuutes in angle aud of li feet laterally, In closing, 
after the connection was holed through. 

In adjusting the instrument, he first made the hori
zontal axis truly horizontal, by sighting with the main 
telescope at a long fine wire, adjusting the axis until it 
followed the wire throughout its length. The wire was 
suspended frem a high trestle and carried a winged bob 
hung lu oil. H e then stretched two wires, at a distance 
apart equal to the distance between telescopes, between 
the tops of two bu'ldlngs, and sot the instrument 
directly under one of them, so that the main telescope 
would travel along it, and then adjusted the side 
telescope to follow the other wire. 

nv PLUMBING. 

The transfer of the surface allgument to the mine by 
plumbing, can only be done where there are vertical 
shafts. There may be either one shaft or there may 
be several. 

One Shaft. — When there Is ouly one shaft, a line Is 
run across Its top, projected to the bottom by plumb-
lines, aud the line between them there used as a base, 
from which the underground survey Is run. The line 
across the top is located by the transit, set at some 
point connected with tho surface survey. Flanks are 
fastened across tho top of tbe shaft, and into these two 
spuds are placed, so that t!;e line from the transit will 
bisect their eyes. The distauce from the transit to the 
spuds, and the direction of the line through them and the 
transit, will determine their position. The plumbing 
wires are now passed through them and lowered by 1 or 
2 pound iron bobs to the bottom, where 20 to 30 pound 
ones are substituted, aod hung in tubs. After the wires 
have stretched all they will, and the bobs have been 
raised so as not to touch the bottom, the tubs are filled 
with water to decrease the vibrations, and theu a cover 
with a hole for the wire to swing through, Is placed over 
them to prevent anything from falling iu to disturb the 
water. 
Sometimes the water in the tub is covered with oil to 

quiet the waves and sometimes a thin oil, like signal oil 
Is used instead of water and at other times thick oil| 
brine, molasses and even mud and water have been 
used, according to the fancy of the engineer or to the 
materials available, the thicker fluids being used to 
increase the resistance to the swinging of the bob. 
The wires must be examined to see that they hang 

clear throughout the entire depth of the shaft and must 
be protected from lateral air-currents at the different 
levels. In plumbing for the Mersey Tuunel they 
tested the wires with an electric current to see if they 
touched anywhere. The common method is to have a 
man at one end of the wire pass a light around it very 
slowly and have an observer at tho other end notice 
whether be can see it at all times, as he sbould be able 
to if the wire does not touch. The distance between the 
wires should bo measured at the bottom to see that it is 
the same as at the top as an additional check on their 
hanging freely. 

When the wires are all right, the transit is set-up 
under-ground, in the prolongation ofthe line through 
the two wires. By setting far enough away both wires 
can be seen without changing tho focus, tho approxi
mate position for the transit can be determined by pass
ing a light cord just tangent to th? two wires or by 
ranging a plumb-line inline with them. Several trials 
will give a mark very nearly right. Tbe transit can 
then be set over this, and the fiual setting made by 

K" ' t
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shifting the tripod head, until the two wires appear 
directly behind each other on sighting through the tele
scope. The line can now be transferred to the roof or 
floor, and marked by permanent points, far enough 
apart to give a good base line. The direction of the 
line through them will be the same as the original line 
carried across the top of the shaft and their distances 
from the plumb-lines will complete their horizontal 
location, and tho wires may be removed. The elevation 
of points under-ground are determined by measuring the 
depth of the shaft. 
Iu sighting at the wires they may be made visible by 

holding a piece of paper behind them, and illuminating 
it with a light in front of it or by one behind it. 

Where the bobs will not settle on account of air cur
rents or dropping water, it is necessary to bisect the 
swings of tho wires. If the vibrations are small they 
can be bisected by the eye lu sighting at them, but if 
the wire swings outside the field of the telescope, It can 
be followed with the telescope to its extreme position, 
then read the vernier quickly, and follow it to the other 
extreme, read tbe vernier again. The center position of 
the wire will be the mean of the two reading, this should 
bo repeated several times until a good mean position is 
determined. 
As shaft plumbing is only needed occasionally and 

as the apparatus is simple, the necessary things are 
usually improvised by the engineer to fit his special con
ditions. It will therefore be profitable to describe the 
methods used by different persons, as some combination 
of them or method suggested by them may aid some 
engiueneer iu solving his problem. 
There are several schemes for determining the exact 

central position ofthe swinging wire. 
Prof. Schmidt of the Frieberg School of Mines, de

termined tbe middle point of the swings, by means of a 
flnely graduated scale placed behind each wire, and per
pendicular to the line of sight. The extremes of the 
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and held there by a spring. Those allowed the wires to 
be moved until they were exactly in the desired line. He 
used No. 22 copper wire, let it down with a one-pound 
boh, and dually stretched it with a 10-pound one, swing
ing in a bucket of water covered with an inch of black 
oil. In communicating with the mau at the top, to raise 
lower or stop, the regular mine signals for hoisting were 
used. 
To facilitate tbe work of sighting at the bottom, the 

further wire, from the in
strument, was illuminated, 
while the near one was made 
to appear, as a dark line on 
light ground, by placing a 
light between the two wires 
and close to the back one, 
Fig. 16. Tho light was pro-
vidi'd with a reflector, which 
increased the light on the 
back wire, and also kept it 
out of the transit. The 
base was made two inches 
wider than the screen and 
painted white, then by set
ting it a little to one side, 
the near wire appeared on 
this white base as a dark liue. 

K 

Fig. 16.—LIGHT AND RE 
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MINATING WlHHft. 

(TO RE CONTINUED.) 

MINE HAULAGE. 

PIG. 14.—TI*B FOR SHAFT PLUMBING. A, ELEVATION ; 
PLAN OF TOP ; C, FINDING THE POINT. 

swings were noted, and by bisecting them the central pos
ition was found. A numberof observations weremadeand 
the mean positions were used. The bobs weighed 50 
pounds and the wire was .'-,-lnch in diameter. The scale 
was Illumined by the ordinary miner's lamp. 
Prof. Schmidt also invented a clamp for holding the 

wire when its position was to he observed at several 
levels. 

He arranged a cast iron frame, through which the 
plumb wire hung, aud which carried two scales, which 
could be set so as to be perpendicu
lar to two Hues of sight, one from 
the transit and the other from a sec
ond telescope placed at about right 
angles to the transit. The position 
of the wire was tbus determined in 
two directions. The bob was then 
removed, and the wire fastened to a 
center block, which was shifted by 
screws In the frame until the wire 
stood iu the central position as de
termined by the two telescopes. 
With the wires thus stretched, ob
servations could be made on them 
at any number of levels. 

Another way to get the true po
sition of a swinging plumb wire is 
to cover the tub in which the bob 
hangs with a board in which a round 
hole several inches in diameter is 
cut conlcally, Fig. 14—.4. The 
cover must be well anchored. Then, 
as the wire swings to and fro, 
a rule Is placed at right angles to the direction of the 
swing, Fig. 14—//, and kept just ahead of tho wire, so 
that its extreme position can be noted by marks made at 

each end of the rule, aud both num
bered alike. This is repeated until 
a number of marks have been 
made. The bob Is then removed 
and a plug placed iu the hole, Fig. 
14 — C. The lines are now drawn 
across the top of the plug aud a 
circle drawn tangent to as many 
of tho lines as possible. The cen
ter of the circle will be the central 
position of the wire. Irregularities 
in the swings will give circles with 
other centers, but these can be neg
lected and tiie point chosen as the 
central one which has the burden of 
the pioof in its favor. A [du cau 
be placed on the central poiut when 
found and used to sight at. 

[Lgj/U,, II *-*,•-••.,] ***, In plumbing shafts iu Montana, 

lr;rnp" J'r~r fl'om 1,00° t0 2'000 reet deep- * 
J -. , . i. Mr. L. Kuhn hung the wires lu a 

single compartment of the shafl. 
\ ' *_ '- -^ This gave him a base ouly 3 feet 

long, but still he checked bis sur
veys within 3 inches. Iu placing the 
wires In line at the top, a plumbing 
board was fastened across the shaft, 
and the two wires were each all ached 

lo a movable support, clamped to It. Each support, Fig. 
15. conel-tlt'd of an iron rod, sliding in two upright piece;-*. 
The rod had a groove at the outer end for holding the 
wire, and the other eud was seated against a set screw, 

Description of a Compressed Air Mine Locomo

tive. 

The Susquehanna Coal Co. has just put at work lu 
No. 0 shaft, at Glen Lyon, Luzerne county Pa., a com
pressed air miue locomotive built by Messrs. H. K. 

Porter & Co. of Pittsburg, Pa., and two other 
leading anthracite mining companies have ordered 
similar locomotives. 
These locomotives are for use in mines where the 

liability of the presence of explosive gas is such 
that steam or ordinary electric locomotives might 
prove dangerous. 
Though the current of air forced through the mine 

workings is large enough to dilute and carry off the 
/i gas in a non-explosive state, the managers of the 

three companies decided to make assurance doubly 
sure by the use of locomotives that would neither 

| require a fire under the boiler, or a trolley that might 
! emit sparks In case of a sudden accumulation of gas 
due to some unforseen accident. While this was a potent 
factor in deciding on the use of the compressed air loco
motive, the question of cost and expense of operation was 
also considered and found to compare very favorably with 
those of any other system of haulage, and indirectly to 
be more more favorable than most others. 
In the accompanying illustrations Fig. 1 shows a side 

view of the locomotive, Fig. 2 shows one end view, and 

cylinders at 100 to 140 lbs. pressure, which can be varied 
instantly as desired. The tank heads are convex, and 
are double riveted with manholes in the end shown in 
Fig. 2. The horizontal seams of the air-tanks are triple 
riveted, and an abundant factor of safety has been pro
vided, having been tested tight with 900 lbs. pressure. 
The four driving wheels have a powerful hand screw 

brake attached to each. The tanks, tires, axles, crank 
pins, rods, cross-heads, guides and links are all made of 
steel, and there are hardened removable bushings and 
pins used throughout all valve gear. Sand boxes to 
sand all the wheels, when running ln either direction are 
provided. 
All the operating levers, valves, etc. are in easy reach 

and under the constant control of the engineer. 
The locomotive is specially constructed throughout 

all its details to secure the best efficiency, utmost con
venience and uninterrupted work for long hours under 
severe conditions. The few repairs necessary can, 
owing to the constructIou.be made easily and quickly. 
The locomotive In thfs case runs over a track of 36 in. 

gauge. There are no excessive grades or very sharp 
curves, though the machine is designed to overcome 
such conditions if they did exist. 
As was implied before, it is impossible in many n-ines 

to use a steam locomotive ou account of the danger from 
fire aud sparks and the difficulty of removing smoke 
from the openings. The compressed air engine, while 
entirely free from these objections, really aids ventila
tion to some extent, the exhaust from the cylinders 
furnishing an appreciable addition to the supply of pure 
air in the galleries. The advocates of this system claim 
that it has many advantages also as compared with the 
electric motor, and these claims may be stated as 
follows: In the flrst place, no wires are required, and 
there are no obstructions overhead or underneath the 
entry, but the tunnel is left entirely free and clear. In 
the second place, the power is self-contained, and as 
long as there is a supply of air in the tanks the engine 
can move, and is not disabled by any breakage ln con
necting wires. Thirdly, the engine can be used at will 
in any entry where a track has been laid, and Is not de
pendent upon wire connections. Again, the only 
machinery required is the air compressor, with which 
many coal mines are provided. The operation of filling 
the tanks is extremely simple, and has to be repeated 
only at considerable intervals. 

While this locomotive Is a new feature In the Wyom
ing region it is by no means an experiment. Two or three 
years ago we published a description of a similar loco
motive built by Messrs. Porter & Co., for use in a mine 
on the Monongahela river, and it was this description 
that attracted the attention of Major I. A. Stearns, 
Gen'l. Supt. of the Susquehauua Coal Co., and the 
officials of the other two companies, to compressed air 
locomotives for use in mines where other mechanical 
haulage devices would not be practicable. Messrs. H. Iv. 
Porterand Co.. have built a number of these locomo
tives for mine use, and in every Instance they have 
proven efficient, safe and economical. The same firm 

FIG. 15.—CLAMP 
FOB WlltE.4. 
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Fig. 3 shows the other end view. Naturally, In mine 
work, the front will as much as possible, be that cud 
shown In Fig. 3. 
A description of the locomotive installed at Glen Lyon 

is as follows: 
It Is 17 ft. 0,1 In. long, 5 ft. 2 In. wide and 5 ft. high. 

It weighs IS,500 lbs. Its working pressure is 600 Ib.s. 
The cylinders are 7 In. x 14 in., and there are 4 steel-
tired driving wheels each 24 ln. in diameter. There are 
two air-tanks as shown in Figs. 2 and 3. They have a 
total capacity of 130 cubic feet, with an auxiliary res
ervoir and reducing valve for delivering tho air to the 

has also designed compressed air motors for street cars, 
which they claim are free from the faults of trolley cars, 
and are far more reliable than storage battery motors, 
which so far have only reached the experimental stage. 

W e note that tbe Taylor Iron A Steel Company, of 
High Bridge, N. J., have recently installed the C. W . 
Hunt Company system of cars aud truck for handling 
their material, also that the Otis Company of Ware, 
Mass., have again added to their already very complete 
System of Hunt Industrial railways. 
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Ventilation. 
Editor Colliery Engineer and Metal Miner : 

Silt:— Please insert the following question for solution 
In your next issue. 
1 have a pair of parallel entries between which I have 

seven break-throughs and my entries are driven in 35 
yards past the iuslde break-through. Break-throughs 
No. 6 and No. 7 are so that you ean close them in a 
minutes uotice. Now, there is a shot fired in my return 
entry. What 1 want to know Is this: Will the smoke 
leave quicker by closing No. 6 break-through and leav
ing No. 7 open, or will it leave quicker by closing No. 7 
for live minutes aud opening No. 6, then, closing No. 6 
and opening No. 7, changing continuously until the 
smoke has gone. 

Yours etc., 
Elco, Wash. Co., Pa. H U G H CAIRNS. 

Expansion and Contraction of Air. 

Editor Colliei-y Engineer and Metal Miner: 

SIR:—Please insert the following question ln your 
valuable paper for some of the readers to answer. 
As air expands .,!,,-, for every degree of heat and 

shrinks or contracts ,t., for every degree below zero. 
N o w , suppose the law of contraction holds aod we fix the 
temperature at 459" below zero, what will become of 
the air aud Its weight? 

Yours etc., 
E. Palestine. O. R. T. D A V I S . 
Ventilation and Arithmetic. 
Editor Colliery Engineer and Metal Miner : 
Snt:—Please insert the following In your valuable 
paper In auswer to query given by A. McDonald, Port 
Morien, In your August, 1805 issue. 
(1.) What would be the area of an airway to pass 

50,000 cubic feet of air per minute if 20,000 cubic feet Is 
passing through one 5' x 4' or 20 feet area. 
W e will suppose the pressure and also the form of the 

airway to remain the same, then, by the following rule: 
Take \ root of the ratio of the quautities of air and 
multiply tbis by the given height, which will give the 
height of required airway, then multiply the ? root of 
the ratio of the quantities by the given breadth, which 
will give the breadth of airway required. The ratio of 

, 50,000 
the quantities will be ^— • 

2.5then(25)'' = 1.4427 

aud 1.4427 X 4 = 5.77 feet, the height of airway required 
Then 1.4427 X 5 = 7.21 feet, the breadth of airway re
quired, and 7.21 X 5.77 •= 41.6 sq. ft. the area of airway 
required for 50,000 cu. ft. per minute. 
(2.) What is understood by the formula (3)**? Work 
out and explain. 
The formula (3) ''means to extract the ij root of 3 and 
can be easily solved by logarithms as follows. You will 
find in a table of logarithms the log. of 3 to be .477121 
and to obtain the i? root of any number, multiply the 
log. of tho member by 2 and divide by 5 thus; log. 3 = 

477121 V 2 
.477121 and- ^ - = .190848. The number corres
ponding to log. .190848 is 1.5518 +. 

Yours etc., 
Scammon, Kans. J. G. WIL L I A M S O N . 

A N S 1. W e will assume that the pressure is the sau 
for both airways. 

k Ipo v'2 For small airway p -. fl)-

N o w , as the ratio of the dimensions of the large air
way, is not given, we will suppose It to be square. 

Let x = length of one side of large airway. 
Then 4*r = perimeter. 
And x'~ ------ area. 

Whence p = kl<kx (^J (2). 

From (1) and (2) - - = * ' * * \&J (3). 

x2 

Now, dividing (8) by k I, aud substituting known 
values, it becomes 

18 X (1.000)J _ 4 x ( - - v -- V 
20 : -? 

x-
Simplifying and transposing 

10.000.000,000 100,000 
r' = 900,000 = 9 = 11-111-11' 

Therefore x , 11,111.11 = 6.444 
T' = 41.525 = area required. 

Yours etc., 
Houtzdale, Pa., Aug. 6, 1805. ADOI.PIIB 

A.N6 2.5. 
50,000 
20,000 

, 2.5-' = 1,4427. 
(1.4427 X 5 ) X (1.4427X4) 

way required. 
Assume length of airway as 1.000 feet aud the 

known formula p = 

airway. 

41.027 + area of air-

ell-

will prove p equal in each 

2. A N S . (3)' equals '{ 31 or the fifth root of 3 squared. 
3-' - !> •' 9 Is found by logarithmic tables. 

Thus, Log, 9 - .9542425. 
954°425 

, = .1908485. 
.1908485 = Log. of 1.55184. 
Therefore , 3 * = 1.55184. 

Yours etc., 
Ylctorla Mines, C. B.. Aug. 8. 1895. T. .1. B. 

(2). What is understood by the formula (3)'? 
This means that 3 Is to be raised to the ij, or what is 
the same, to the .4 power. This will require the ap
plication of logarithms, aud the following Is the rule. 
( 1). Find the logarithm of the number and multiply it 

by the exponent of the power, and the product will be 
the logarithm of the power. 

(2). Find the numlier corresponding which will be tho 
power. Consulting a table of logarithms we find : 

Log. 3 = 0.47712. 0.47712 X .4 = Log. 0.19085. 
Number corresponding to Log. 0.19085 = 1.5518 -j-. 

Yours, etc., 
Kock, W . Va., Aug. 15, 1895. E. W . BAILEY. To Extract the 5th Root by Arithmetic. 

Editor Colliery Engineer and Metal Miner: 

Sue — Please insert the following in answer to A. 
McDonald, of P, rt Morien. 
QUES. Tt at is understood by the formula (3)'* ? Work 
out and explain. 

A N S . It is a mathematical expression, meaning 
the 5th root of the square of 3, sometimes written thus 
s/ (3)1 = J 9. The extraction of roots by logarithms is 
easy, but there are no helps (and rightly too) at examina
tions. By the following method any root may be ex
tracted. You will observe there are four columns, 
There is always oue column less than the root to be 
extracted. The operation is as follows : 

Col.l. 

1 
1 

2 
1 

3 

4 
1 

55 
5 

tin 
6 

65 

70 
6 

5 

760 

765 
6 

77U 

G 

7751 
1 

1 

1 

7754 
1 

77.V.S 
8 

T7.".i-I. 
8 

77574 

vrri.s-j 
s 

77590J 

Col 2. 

1 
2 

3 
3 

1 

100(1 
275 

1275 
300 

1575 
325 

1900 
350 

•JJ7.HIC 

3775 

::. -7 7.-, 
••JSt.HI 

l'.V2"e. 
:is:5 

JiUiUKI 
3850 

24025000 
7751 

21032751 
7752 

210107.113 
7753 

24048256 
7771 

J40o601000 
620464 

24U6221404 
I12(.I.".2.S 

24U6841992 
62.692 

2407462584 
6209 6 

240808324000 
31036111 

240811427616 

Col. 3. 

1 
3 

4 
6 

10000 
6375 

16:175 
7H75 

24250 
9500 

33750000 
114:1875 

1162875 

36056750 
1182000 

37238750000 
24032751 

;t7 2627827-M 
24040503 

372J>(W:l25-l 
2101K256 

37810871510000 
19*249771712 

37330121281712 
192 1735936 

87M9876017648 
19259700672 

37368635724120000 
963245710461 

37869598970030164 

2XILHMlJ2:;7SU.-.2V.i'JlS7,|-

• 

| figure to figure in first columr, multiply this sum by 
root figure just found, add to second column, multiply 
sum by root flguiv, place in third column, multiply sum 
of third column by root figure, place in fourth column. 
N o w annex four ciphers to fouith column and again add 
root figure to flrst column ; continue as above.then annex 
three ciphers to third column, add root figure again to 
lirst column, multiply it again, add to second column 
and annex two ciphers to second column, add root fig
ure to first column. The figure in lirst column will now 
be live times root figure, find next root figure from col
umn four and place iu quotient, also place it in flrst col
umn to the right of figure or figures there, thus Increas
ing the number ten times, the now root figure being in 
units place to right of that already there. Proceed in 
same way throughout. The example will help explain. 

Yours, etc., 
KoHEKT HlNNING, 

Carterville, 111. 
Magnetic Attraction of Iron Ores 

Editor Colliery Engineer and Metal Miner: 
SIK:—In the July number I read some considerations 

on the magnetic power of iron ores. 
To complete the knowledge ou the matter I cau tell 

you that it is true that many iron ores havo no action on 
the magnetic needle, but this is not a sufficient proof of 
its diamagnetlsm. 
To ascertain the magnetic power of Iron ore, it is 

necessary to reduce it to a very thin powder and put it 
In a little pipe of paper 4 inches loug and -j" in diameter. 
The ore must be compressed ln the pipe as much as 
possible. 

When this pipe is suspended with a thin thread, If you 
approach a strong magnet with it, the extremity of the 
pipe is attracted. 
I have made such an experiment with the ores of our 

mine whieh have no practical influence ou the compass 
wheu in place, but are very little magnetic If experi
mented as described. 

Yours etc., 
Orbotello, Italy, duly 28th, 1895. U G O B A G N O L I . 

Mischievous Mine Legislation. 
Editor Colliery Engineer and Metal Miner: 

Snt: —In the May issue of this Journal I was allowed 
the privilege of commenting on an undeniable case of 
Mischievous Mine Legislation, viz: the recent alteration 
of Section 2, Article 15 of the bituminous mine law of 
Western Pennsylvania. 
As a victim of this particular clause, I claimed the 

right to protest against it, and only asked an opportunity 
to attempt to confute whatever arguments had been 
advunced in Its favor, and to prove the evil influence 
exerted by a few apparently harmless words. In order 
to test the validity of the arguments that had been used 
to effect this change, I offered to discuss the subject 

with the gentleman who had introduced 
It, but he has not deigned to reply. Had 
he accepted m y offer aud been able to 
demonstrate that it was essential to the 
welfare of the coal diggers and ordinary 
mine workers, or a benefit to the coal 
operators subject to its jurisdiction, if he 
could successfully combat any of the 
comprehensive articles that occasionally 
appear in this paper against similar cases 
of illconsidered laws, or if he could have 
shown auy of the arguments I proposed 
to bring against It to be erroneous, I 
would have been forced to admit that m y 
objection was groundless. 
Owing to the silence of the aforesaid 

i23H6jrlois*j.i7i)i:iji)i)ix»o gentleman, I can only appeal to the gen-
Ii.vj-ii27t.nr.i2i:»5fih7424 tlemeii who Inadvertently supported this 
71060735312/1727512576 measure to reconstruct this clause so 

that any reputable American citizen hav
ing the requisite experience In bitumin
ous mines—either at home or abroad'— 
may be legally entitled to compete at any 
examination for a certilieate as a mine 
official. 
The clause In question virtually de

clares that a miner is incompetent to 
manage a coal mine in this State unless 
he has had five years' local experience. 
This is notonly a harsh and unwarranted 
commentary against the capability of 
every miner outside of Pennsylvania, but 
it is unjust, seeing that experienced 
miners from Pennsylvania are eligible as 
:.iine foremen in almost every part of the 
United States, whereas this ridiculous 
clause effectually prevents i'ennsylvania 
from granting similar privileges to Amer
ican miners from other coal fields, there
by gaining the questionable distinction of 
being one of tho few states in the Union 
where a certain section of the American 
people are treated as foreigners. 

Will tbis prohibition of competent 
miners from other mining districts in
crease the efficiency of Pennsylvania 
mine officials? Is it likely that a better class of mine foremen can be selected from a comparatively small area (Pennsylvania) than from a targe one (the _ United States) or is it assumed that there e no capable miners except those hav-

Point off the given number into periods of live figures lug five or more years' experience In the mines of Penn 
each. The first period may contain from one to five sylvanla? 
figures. Find root figure of first period, place it to the j As a direct result of this clause in its present form, an 
right as a quotent in division, also place it in flrst col- American miner from any other state, who, by force of 
umn. Multiply It by root and place In 2nd column, circumstances, is induced to follow his occupation here, 
multiply it by root and place in 3rd column, multiply by must surrender for a term five years, the rights aud prl-
sanie figure, place in 4th column, multiplying by same vileges of American citizenship that are generally sup-
root figure, place product under first period and subtract posed to be inalienable. Surely it is not a criminal act 
t from same. Bring down next period, next add root for a workman to move from one state to another, yet if 

http://��JSt.HI


34 THE COLLIERY ENGINEER AND METAL MINER. September, 1895. 

the immigrant Is a coal miner with a laudable desire to 
improve his condition, and Western Pennsylvania is his 
objective point, this mischievous clause determines the 
penalty for such an act to be disfranchisement. If this law 
had been in operation a Tew years ago, some of the lead
ing mine officials of this State—men who have given 
undeniable evidence of their ability to succeed in any 
position connected with this industry—would most 
certainly have been kept outof the State. If the mining 
authorites of other states were foolish enough to adopt a 
law similar to this one, American miners could not be 
truthfully classed as Amerieau citizens, thoy would be-
001111' citizens of Ohio, Indiana, or anj other coal mining 
state, but not citizens of the United Slates, not American 
citizens. 

By a slight contraction of the "Scientific Frontier," 
defined by this clause, a miner qualified to act as a mine 
foreman in the Pittsburgh district, would be prevented 
from holding a like position in the Connellsville district, 
and vice versa, men who would be considered competent 
officials in one county could not lawfully perform similar 
duties in an adjacent county. Contract it again and it 
might eventually be illegal for a mine foreman in Mans
field to be engaged for, or to accept a position as mine 
foreman at "Saw Mill Run," or a man might bo considered 
a trusty official in the vicinity of Dunbar, yet it would 
be unlawful to employ him as an official in tbe neighbor
hood of Uniontown, the only difference between ttie 
assumed and the actual liue of demarkation being a 
question of extent. 

Amend the mine laws by all means, raise the intellect
ual standard of mine for men either by making periodi
cal examination compulsory—similar to the mine in
spectors—or by any other method that will offer an 
incentive to them to study the theory of mining, and 
thus enable them to cope with unexpected dangers, but 
in the name of common sense and justice, do not make 
laws, nor allow those already made to remain on the 
statute books of Pennsylvania, that will boycott experi
enced miners, and American citizens, because they may 
have had the misfortune (?) to bo trained in other coal 
mining districts, aud probably under conditions moro 
difficult and dangerous than are usually found in the 
coal mines of Western Pennsylvania. 

Yours etc., 
Allegheny, Pa., Aug. 7th 19115. E D W A R D H A L P I N . 

Why Theory has a bad repute among many Practica 

Men. 

Editor Colliery Engimer and Metal Miner: 

Sii; : —I noticed in your issue of I) mber, 1804, page 
10'J, this sentence, "There is mistaken idea among many 
miners that theory is a bugbear that they must avoid 
at all hazards." As a miner I would like to give a few 
reasons why this idea exists. In the past, and until 
quite recently, nearly all mining literature was written 
in language that was unintelligible to the average miner 
and some of it was written by men with limited practical 
experience, which often resulted in giving the miner a 
sort of a "Gullivers Travels," description of his every 
day occupation. I recently read a book written and 
published in Pennsylvania about forty years ago; the 
author after complimenting the miners as being the 
most ignorant class of workingmen, devotes several 
pages to describing a mattock, a tool used to cut clay 
with and finishes with a rather positive statement that 
the gold discoveries which had been and were being 
made iu California at that time would soon be exhausted, 
and that Georgia was about tbe ouly State which might 
be expected to furnish a regular and permanent supply 
of gold. About fourteen years ago one of the most 
prominent of M. E's., C. E's., E. E's. and all other E's. 
combined, wrote a series of articles to the Mining 
Journal,,London, Eng., from Sau Francisco, Informing 
us miners that we need not expect to find much gold 
outside of California or Australia, still later a theoretical 
M. E. asserted that the Anaconda of this place was no 
mine but simply a hole in tho ground. This mine is one 
of tho largest and richest that was ever known, it is 
down 10U0 foet with good ore on tlie bottom, and the ore 
body in some places is over one hundred feet wide. 
A theorist who had charge of some very important 

operations connected with copper mining in Montana, 
ridiculed the statement made by miners, that some of 
our copper ores carried largo quantities of silver. 

Such incidents as these tend to destroy all respect 
that a miner might have for theory as it is written. 

Further, miners as a class are great travelers, they 
know of different methods used at different places to 
accomplish the same object, they tell each other of the 
different methods, argue vigorously in favor of theirown 
local custom, Imt generally adopt the method or mollifi
cation which is really the best, tbey have a good deal of 
theory of their own which, perhaps, is not as scientific 
as it might be, but most of them can apply it practlcally 
as they understand it. By the term miner I mean those 
men who have worked underground from childhood. 
who would rather work there than ou surface, man y of 
them are fond of collecting specimens of some of those 
beautiful fern fronds, and other fossil impressions so 
frequently to be found in some strata iu and about the 
minerals iu which they are working, and some have 
formed opinions of their own respecting the manner of 
deposition of veins etc. 1 exclude the lee cream and 
banana peddlers found working tu the easton coal mines, 
and also the railroaders, woodchoppers.r farmers and 
teamsters that are vory numerous In the western mines, 
with their established rate of wages, which makes all 
undergrouud workers, miners. 

Yours etc., 
liutte, Montana STEPHEN II. NoETIIEY. 

The C. W . Hunt Co's. new catalogue entitled "Indus
trial Railways" is a beautiful production, and contains 

i iv useful hints fc.i users of industrial oi mine tracks. 
It iH sent fr in application t-i the C. W . Hunt Co., 45 
Broadway, N. Y. 

PRIZE CONTEST. 
PRIZES GIVEN FOB THK BEST ANSWERS TO 

QUESTIONS RELATING T O MINING. 

For tbe best answer to each of the following questions, 
the value of $1.00 in any of the books lu our book 
catalogue, or six mouths' subscription to T H E COLLIEKY 
E N G I N E E R A N D M E T A L M I N S K . 

For the second best answer to each question, the 
value of 50 cents in any of the books in our book cata
logue, or three mouths' subscription to T H E COLLIERY 
ENQINEBIC A N D M E T A L M I N E K . 

Both prises for answers to the same question will not be 
awarded to any one person. 

Conditions. 

First— Competitors must be subscribere to T H E COL- r 
LIEHY ENGINE-SB A N D M E T A L M I N E K . 

Second—The name and address in full of tho contestant 
must be signed to each answer, and each answer must be 
on a separate paper. 

Third—Answers must be written in ink on oue. side of 
the paper ouly. 
Fourth—" Competition Contest" must be written oo 

the envelope in which the answers are sent to us. 
Fifth— Une person may compete in all the questions. 
Sixth— Our decision as to the merits of the answers 

shall be final. 
Seventh,—Answers must bo mailed us not later than 

one month after publication. 
Eighth—The publication of the answers and names of 

persons to whom the prizes are awarded shall be con
sidered sufficient notification. Successful competitors 
are requested to notify us as soon as possible as to what 
disposal they wish to make of their prizes. 

Competition Questions for September. 

QU E S . 175. There Is at present a ready market and a 
good price for tire-bricks; llooring tiles for fire-proof 
buildings; common bricks for filling and backing; 
glazed and unglazed facing bricks; sewer pipes and 
drain traps. 
Our Coal Mining Company wish to share in this manu

facture aud trade, and have desired me to make sample 
bricks out of the underclays of five different coal seams 
wo are working. I have done so with the following 
results : Clay of seam A makes a hard strong red brick 
coarse in tho grain; Clay of seam B contains iron balls, 
but the dressed clay makes a soft white brick that is 
vory porous; clay of seam G makes a soft white brick 
that is very porous and speckled with blackish brown 
spots; clay of seam D makes a hard coarse grained brick, 
and of a black aud bluish color; clay of seam E makes a 
white brick that is very strong and flue iu the grain. 
Now I desire to know two things to enable me to make 
a satisfactory report to the company. 
First. What classes of goods are each of the clays 

best adapted for making? 
Second. What are the constituents in the clays that 

give to the bricks their different characteristics? 
QU E S . 170. Here are two samples of bituminous coals, 

and in chemical composition they are both alike, and 
even make cokes that are alike, after they have been 
ground small and steeped in hot water. Hot water 
disolvcs out of sample ^4, nitre, and out of sample B, 
common salt, and what I want to know is this, what 
effect will nitre have on the coking of sample A, and 
what effect will common salt have on the coking of 
sample B. 

Q U E S . 177. W e have a bituminous seam of coal at a 
depth of 400 feet aud lying nearly level, and we are going 
to work it by tho system of longwall retreating. Tho 
floor is a soft shale and the roof is a slate. W e will be 
obliged if you will give us a map of the best plan of 
working, together with all the necessary explanation. 

QUES. 178. W e find tho roof of a coal seam we are 
working is an argillaceous lime stone, and what our 
neighbors call the same seam in the surrounding 
collieries has in some cases a slate roof, in others a 
sandstone roof and in others au arenaceous limestone 
roof. Do you think it is the same seam of coal in all 
the cases, aud if it is, under which kind of roof will the 
coal be thickest? 

QUES. 179. I am now a fire-boss but I am promised 
promotion if I can learn to level, will you therefore 
show me with a sketch and an explanation how to level 
upgrade for 25 yards? Make the surface very uneven, 
aud after sotting up the instrument read the staff every 
five yards. 

Q U E S . 180. Tho action of one of our mine pumps is 
very peculiar,and it will startle you when I tell yon.timt 
any increase above a certain speed of the piston reduces 
tho lifting jiower of the pump, and at another increase 
of speed the pump looses the water altogether. N o w 
as I would like you to explain the tricks of this peculiar 
pump I will give some particulars. When the pump 
piston is ut the bottom of its stroke, it is 12 feet above 
the level of the supply water, aud as the force to lift the 
keep valve and overcome the friction of the water mov
ing through the tall of the pump is equal to a two-feet 
column of water, we may reckon the mean lift to be 14 
feet. Will you then tell me two things. 

First. What is the highest speed at which this pump 
can be run to obtain a maximum effect? 
Second. At what piston speed does the pump loose 

the water altogether. 

Solutions to Questions which Appeared in the 
July Number, and for which Prizes Have 

Been Awarded. 

152. There is a shell-liah that Is commonly found on 
the sea beach near the mouths of rivers and it is best 
known as " the mussel." This flsh is a bi-valve, and 
strange to say, a bi-valve exactly like it is frequently 
fouud in great numbers, and closely compacted In 
masses, In the blue or black shales that overlie some of 
the coal seams, and stranger still, the miners often call 
the fossils "etone mussels." 
There can be no doubt that the bi-valve of the Carbon

iferous period belonged to a family closely allied to the 
representatives of the mussel families that live in our 
seas to-day. Will you then be good enough to let m e 
know the period during which this bi-valve made its 
lirst appearance, and also the different names it is known 
by iu all the succeeding formations up to the most re
cent, including those now living ou the ocean shore. 

ANS. Representatives of the Mytilklae are first en
countered in the Tremadoeslates i British classification), 
and in the Trenton period of the Silurian (U. S.). 
Mytilus is found from the Silurian to tho present 

time. This genus is represented by 100 fossil and G5 
e\isl in*,' Speries 

Myallna is found from the Carboniferous to the Per
mian—there becoming extinct. 
Modiola is found from the Silurian to the present 

time—and the same may be said of the sub-genus Modi-
oiopsis. 
The following are some of tho species found as wo 

ascend the paleontologleal scale. 
Modiolopsis carinata—Trenton period, M. Subrhom-

boldea—Niagara period. 
Mytilarea occidentalis—Chemung period. 
Modiola metella—Chemung—Catskill period. 
M. Augusla—Catskill period. 
Myalina reeurvirostris—Coal measures. 
The following are some of the modern representatives 

of this family : — 
Mytilus cdulis, M. latus, M. canaliculars, M. magel-

lanieus; Modiola modiolus, M. capensis, M. pebigica, 
M. viator, etc. 

W I L L I A M R. E V A N S , 

133 So. Lincoln ave., 
Scranton, P. 

Second Prize, Jos. VIRGIN, Hollsopph*, Pa. 

Qi'Es. 1G3. The underclay of a coal seam we are work
ing Is four feet thick, and the company have requested 
me to find out if it is good fire-clay, or if it will make 
good sanitaiy pipes. I am told that the best way to 
test it as a lire-clay, is to make three or four bricks and 
bum them In a furnace of high temperature, wheD if the 
bricks contain iron or lime in excess, they fuse and 
" run," and therefore such clay will not make fire-bricks, 
but the best sanitary pipes can be made of it. N o w I 
would like to make a show in my report aud to do so, 
will you explain to me? 
First. W h y clay containing an excess of iron or 

lime fuses? 
Second. What Is an excess of lime or iron ? 
Third. W h y good fire-clay will not make good sani

tary pipes? 
A N S . First. When the underclay of a coal seam con

tains 2 or more per cent, of iron, and 1 or more per 
cent, of lime or magnesia, at a high temperature, 2,500° 
F., the silica fuses with the iron and lime of the clay,and 
vitrifies. 
With higher percentages of iron or lime, the fluidity 

of the glassy fusion increases. 
Second. Clay containing an excess of oxide of iron or 

lime, at a high temperature fuses Into true glass, formany 
oxides of metals, mixed in equal parts liy weight with 
silica, fuse and produce a perfect glass. 
Third. A good lire-clay lhat makes refractory bricks 

that withstand the temperatures of the hottest furnaces, 
is too porous and too brittle for tbe manufacture of 
sanitary pipes, that ought to have a relatively high ten
sile and compressive strength. 

P. II C.\i:i:ui.].. 
Vivian, W . Va. 

Second Prize, S. U. PHILLIPS, Leechburg, Pa. 

QCKS. 104. We have a coal seam 12 feet thick, with a 
shale band in the middle of it, 30 inches thick. All the 
coal is of first rate merchantable quality. The seam Is 
pitching 5 degrees to the east, and the thickness of the 
cover is 1,200 feet. The roof consists of 5 feet of shale 
which falls. The lloor is very strong. Say how you 
would work tbis coal and secure the face, aud give good 
reasons for your conclusions. 

A N S . I would drive the entries in the lower seam, and 
to prevent a jam iu obtaining the top seam, I would take 
dowu the 30 inches of shale aud have the top coal for 
the roof iu the first working. I would advance m y 
rooms to tbe west, upgrade, and leave good stumps be
tween the rooms which I would make 7 yards wide, and 
advance them 05 or 70 yards in length. 
If possible I would keep up the 5 feet of top slate iu 

the rooms. While coming back witli the rib ; 1 would 
take down the top coal the full width of the room and 
rib and secure the face of the rib by 1, 2, or 8 rows of 
posts kept under the top seam, and while drawing the 
room aud entry stumps the top seam could be got as 
before. This system of working would bo the safest for 
the the miners, and be the most profitable for the 
operators. 
Each pair of entries should bo driven in line, before 

the rooms are turned off. 
H I G H CAIRNS, 

Elco, Washington Co., Pa. 
Second Prize, T H O M A S W E S T , Sherrodsville, Carroll 

Co., O. 

QUES. 105. We have got the creep in one of our seams 
and we have extended It by trying to stop it. An old 
experienced miner says "that the quickest, cheapest, 
aud surest way to stop the creep Is to help It by drawing 
out all supports, aud by weakening tho pillars of coal 
lhat interfere most with it. Is tho old man right or 
wrong? Please let me know at once, and explain, if 
you agree with him, why his mode of proceeding is the 
best. 

A N S , The old man is right, and to support bis conclu
sion It Is a fact that all seams are subject to creep, that 
have a strong cover aud a soft Hoor, and without a soft 
floor tho coal may be nipped, but tbe lloor will uot lift 
and creep. 

When tbe floor is soft and the covering rocks are 
Blrong, tho pillars ought to be large ami no coal stumps 
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or undrawn timber ought to be left in the gob. To stop 
the creep, first proceed to examine a map of the work
ings, and you will invariably find, that small pillars are 
not so much the cause of creep, as groups of pillars 
belongiug to unfinished workings, and jutting right out 
into the gob and preventing the breaking of the cover
ing rocks, these should be worked out as quick as pos
sible, and in the meantime, the pillars skirting aloug the 
outside of the locality of tlie creep should be strengthened 
by cribbing. 

L. A. GAI-ANV, 
Brookwood, Ala. 

Second Prize, Jos, QoiGLEY, Westville, Pictou Co., 

N. S. 

QUES. 1G(J. For an extension of tho haulage In a coal 
seam we are about to make a branch road going due 
east fiom the main entry going due north from the 
shafts. Now the junction of the branch road with the 
main road has to be done with a curve of 24 feet radius, 
aud as I would like show off a bit with this curve, will 
you give m e a plan showing how to set up the centre 
Hues with chords, and the fewest angular measurements 
required for a complete quadrant, the curved road being 
12 feet wide. 

A N S W e are sorp to say that we have not 1 Q able 
to select out of many papers sent In. a satisfactory 
practical answtr to this question. No competitor has 
even attempted to show how to set up the center lines. 

E D I T O R 

QUES. 107. Show that the flora of the Devonian per
iod was similar, and there'ore just antedated the llora of 
the Carboniferous period, and further show, that the 
fauna of the Carboniferous period was characterized by 
the introduction of a class of vertebrates, higher in the 
life scale than fishes. 

A N S . Vascular cryptogams such as equisetinae and 
lycopodlnea are first found in the Silurian formation. 
Some genera of ferns and conifers, sigillaria and lepido
dendrons are first fouud in the Devonian series, aud are 
fouud to have continued through the Carboniferous per
iod, but we find eat ll of these examples having their dis
tinguishing characteristic mor- sharply defined, and 
more highly developed, in the latter formation. The 
placoid fishes of the Old Red sandstone or Devonian 
times, became true saurians in the Carboniferous seas, 
and are found as the lish lizards of the type enalrosaurs. 

R. EVANS, 

133 So. Lincoln Ave., 
Scranton, Pa. 

Second Prize, Jos. VIRGIN, Hollsopple, Pa. 

Qi ES. 108. We have bought a good second-hand 
double engine with 20 inch piston-: and 3 foet stroke. 
Our hoisting shaft is 750 feet deep, and we intend to 
hoist 000 tous in 10 hours, and make the old engine do 
the work, and for that purpose we are going to set it ou 
the first motion. The mean velocity of the hoistiug 
rope when doing coal-work, has to be 1,000 feet per 
minute. Will you th. n oblige me by giving two values. 
First. The steam pressure required. 
Second, The weight of coals for each hoist. 
A N S . Make the winding drum 12 ft. iu diameter, then 

the revolutions per minute will be - -•-•-•• = 42.5 

nearly. Allow for time of running 5 hours, then the 
: w , , u • ni 1 000 X 750 

weight of coals por hoist will be *-*, ,„™=-94 
5 X 60 X 1600 

tons or 2085.6 pounds. 
Let the wlndlug rope weigh 1120 pounds, then add the 

weight of eoal to the weight of rope and we have 3205.5 
pounds, aud the units of useful work done by the engine 
per minute will be 3205.5 X 1600 = 5128800 Allow 
the modulus of the machinery to be .8, then 5128800H-
.8 = 0411000 units of gross work to be done. The 
pressure of the steam then Is 

0411000 
20 X 20 X 2 X -7854 X 3 X 3 X 43.5 = 4° P ° U l l d 9 ' 

First; Sleam pressure 40 pound per square inch. 
Second; Weight of coals per lift .94 ton or 2085.0 

pounds. 
JOSEPH QUIGLET, 

Westville, 
Pictou Co., N. S. 
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A "PRISON" MINE. 

A Sketch of Prison Life at an Alabama Mine 
Worked by Convicts. 

Without going Into a discussion of the question of the 
right or wrong iu the case of the employment of convict 
labor in mines, a description of a large mine operated 
wholly by convict labor may be of some interest to tho 
readers of T H E COLLIEKY E N G I N E E R A N D M E T A L M I N E R , 

such a mine having recently been visited by one of our 
representatives. 
The mine in question is one of a group of coal mines 

known as the Pratt Minos, operated by the Tennessee 
Coal, Iron and Railroad Co., at Pratt City, a few miles 
from Birmingham, Ala., this particular one being 
locally known as tbe "Prison Mine." 
The reader who has had his sympathies played upon by 

would-be philanthropists who iu the columns of various 
so-called netc>*paptrrs have set forth what have seemed to 
their imaginations to be the wrongs inflicted upon those 
individuals who have transgressed the rules laid down by 
society for its protection, commonly called "law," would 
hardly be prepared in mind for such a state of things 
as he would find on a visit to this penal institution, aud 
he would probably lose a good deal of sickly sentiment 
concerning the treatment of prisoners. 
The "prison" proper at this mine consists of a collec

tion of frame structures within a stockade comprising 
dormitories, mess-hall, warden's residence, aud hospital. 
All these are but oue story in height, raised two to four 

feet above the ground, and thoroughly whitewashed 
within and without. Except for gratings at the win
dows the buildings might pass for whitewashed barns 
rather than for places for the confinement of criminals. 
No cells for Isolation of prisoners from each other ar-' 

used. The men sleep iu four large dormitories, loo to 
150 In each, in comfortable beds, aud none of the ordi
nary prison discipline compelling non-Intercourse be
tween the men Is seen. 
The rooms are well aired and ventilated. There are 

ample though not the most lavishly appointed water-
closet accommodations, and the sanitary condition of 
these is good. No odors come from these closets aud 
tbey are regularly and thoroughly Hushed by ample How 
of water. 
The hospital accommodations, while not necessarily 

large, owing to the excellent situation of the place, are 
ample for tho needs of the convicts and a surgeon and 
physician is in regular attendance. 
So much for the quarters of the men. Their "accom

modations" lu the mine proper will now be described. 
The workings proper do not differ materially from 

others of their class, other than in the provision for 
bathing accommodations for the prisoners presently to 
be described. In a big room near the foot of the shaft 
are a largo number of wooden tubs amply supplied with 
hot and cold waters and soap, ln an adjacent room are 
racks with ninnbi'rs which serve the purpose of lockers. 
This part of the equipment is not furnished as a privilege 
to the minors, lnil ils use is imposed upon them us a 
necessity every dav before they leave the mine. 
Each man ou entering his term of service at the mine, 

if his work Is to be underground, Is furnished a suit of 
coarse white duck, consisting of a blouse and pair of 
trousers, in addition to his regulation suit or prison 
"stripes." The latter Is not worn at his work, nor can 
the former be woi 11 above ground in the prison proper. 
On entering the mine in the morning each convict wears 
his "stripes" until ho reaches the locker room, above 
referred to, whore he exchanges this suit for his duck 
suit left there the previous night, and goes to work in 
the latter named clothing. < hi leaving the mine at night 
he first goes to the bathroom described, where, after a 
thorough wash in hot water he dons his "stripes" to go 
above ground, leaving, as just noted, his working suit 
In the locker room. By this system the sanitary con
dition of the convicts clothing Is kept much belter than 
it could be were the same to be worn In the mine and 
out. 

At tho time of our visit some 600 names were ou the 
prison register. Of these nearly all were negroes, very 
few white men being sent to the mines to work. Such 
whites as were there were all working on the surface, It 
evidently not being conducive to good feeling on the 
part of either party to work white men and negroes side 
by side. 

Many of tho prisoners who are known as " trustys " 
are worked above ground as teamsters, tipplemeu, gate 
tenders, cooks, and in whatever positions they can fill. 
These men, of course, all wear the regulation prison 
garb of " stripes." 
As noted above, no attempt Is made to prevent com

munication between prisoners. In fact, it may be said 
that sociability and entertainment of eaeh other is the 
rnli* nl' llu- ••i;*,'*'. fur ;il inl.-rva]-. regular j *.»11 i 11. -.-11 ion-

are had. The large space with the iron lloor at the foot 
of tho shaft is utilized as a dancing pavilion, and various 
sorts of pleasure gatherings are had here. The natural 
musical proclivities of the negro stand him in good stead 
at these times, and the affairs are not Infrequently con
siderably on the minstrel show order, furnishing amuse
ment and entertainment to all present. 

These little social affairs do much to brighten tho lives 
of the convicts. One of the olficials related how one 
versatile and genial negro who had been sentenced to a 
long term of service Tor stealing a pair of pantaloons, 
used to put everybody within hearing of his voice lu a 
good humor by bis keen wit and entertaining songs. 
The labor imposed upon the convicts Is not severe. 

The men are classified, according to their physical con
dition and experience, into four grades, and to each is 
assigned a certain " stint " per day. These grades and 
their respective allotment of work are as follows: 
Able-bodied, experienced men, 4 tons of eoal per day; 

a second grade, 3 tons ; a third class of 2 tons; aud a 
fourth class of less than 2 tons each. Once a month 
State olficials of the prison department visit the place 
and make a thorough examination to see that the con
victs are being properly cared for In every way. 
It takes but a little reflection to discern that it Is no 

less to the interest of the company operating the mine 
with this class or labor to keep the men in good physical 
condition than to the State itself. It Is a matter of 
honor and humanity with the State ; it is both of these 
and the further matter of business with the company. 
For, if the men are not kept in good health and physical 
vigor, the work per man is correspondingly lessened, 
while the cost of keeping is increased. Hospital treat
ment and special diet for convicts with cessation of work 
is not conducive to profit from the mine. 

It should be stated here, perhaps, that no men who 
can be termed old, or physically Infirm, are sent to the 
mines at all. 
Owing to lack of skill and to the natural disposition 

of convict labor, as a class, to shirk if it can, there is 
little direct profit in the use of this class of labor, it is 
asserted by the company oflicials. In fact, they go so 
far as to say that with skilled " free" miners they could 
operate the mine at less cost than it is done now. There 
Is an indirect advantage, however, iu the employment of 
this class of labor, that it is not affected by labor agita
tion, going on without interruption from strikes, thereby 
ensuring shipments of coal when other miues may be 
shut down. 
There is some incentive held out to the men to be

come skilled miners, for to all those who mine over the 
highest quantity above named as a day's work, 4 tons, 
the same pay per ton is given ln cash to the miner as is 
paid the free miner in the adjoining mines, though this 
is something few make any effort to accomplish. 

The mine is operated by a shaft. It communicate 
with an adjoining mine, so ample egress Is afforded in 
case of accident to the shaft or hoisting equipment. 
This shaft is without the prison enclosure proper, but 
communicates with it by means of a narrow lane be
tween two high fences well protected by guards stationed 
at Intervals. This will soon be changed, however, as a 
slope is now beiug driven directly from a central point 
in the mine to tho prison yard. The slope when com
pleted will effect three Important objects; it will give 
another means ot egress from the mine, it will avoid 
any long exposure of tbe men in stormy or cold weather, 
and it will materially lessen the chances of escape of 
prisoners. 

In closing, acknowledgement must be made of the 
courtesies shown by the Tennessee Coal, Iron and Kail
road Co., through its officials, Chief Engineer Ramsay, 
Asst. Engineer Riley, Mine-Boss Haley, and tho War
den of the prison. The trip through the miue was 
made with State Mine Inspector Hillhouse and a small 
party of Birmingham friends and every facility was ac
corded to gain information concerning the system of 
working with convict labor. Nothing was bidden, nor 
did there appear to be any occasion for withholding 
Information. The trip concluded with a lunch and 
refreshment at the warden's house whieh were appre
ciated by all. 

Coal Mining in the Transvaal, South Africa. 

Tbe South African Mining Journal gives the following 
account of the mines of the Transvaal Coal Trust, lo
cated 10 miles east from Johannesburg. The mine is 
developed by the "Old" and "New" main shafts: "The 
old main shaft is no longer used for development pur
poses, but the pumping and electrical plant is placed 
there, and the workings are drained to a large reservoir 
excavated in the neighborhood of the shaft. This has a 
capacity of about 1,000,000 gal. The mine makes about 
•--•5,000 gal. a day. A Cameron steam pump, with a 
capacity of 24,0(10 gal. per hour, is In use and can easily 
cop.- with the water made, even in wet seasons. An 
Evans' Cornish pump of 10,000 gal. is kept In reserve, 
and a Tangye pump of 3,00U gal. per hour is used for 
pumping clean water for the use of the natives. The 
lighting plant consists of an Ell well-Parker dynamo 
with 50 lamps of 16 candle power, and a small Tangye 
engine. The new sbaft is placed close to the Hue of 
railway, with which the loading floors are connected. 
The shaft is 13 ft. by 0 ft. with two hoisting ways and a 
pump way, each 4 ft. by 9 ft. Cages carry two 20 cubic 
feet trucks, equal to about 18 cwt. of merchantable coal. 
The shaft Is 131 ft. deep (156 ft. to the delivery platform). 
The present output from the shaft is 1,000 tons a shift 

of 10 hours, but this can be increased to 1,500 tons with
out any extra pressure upon tho facilities. The hoist
ing is done by a coupled 15x211 Dagllsh engine,with 8 ft. 
6 iu. drums. The delivery platform on the headgear is 
very large, being 75 ft. x 50 ft. To obtain the necessary 
fall to the screen it has been built 25 ft. ahove the 
ground and its timbers covered wilh a flooring of sheet 
iron. 
Tho steam for the surface engines and that under 

ground Is drawn from three Babcock and Wilcox boilers. 
The water used is very Impure, owing to the sulphides 
in tho coals. Magnesia and lime compounds are also 
present. 
The coal bed is practically horizontal, 12 ft. to 14 ft. 

thick. The roads are 10 ft. wide and 7 ft. or 0 ft. high, 
and lighted by electricity. Endless cables are iu use In 
some of the roads, and this system will soon be much 
extended The principal road has a cable for 1,800 ft., 
with a cable of 000 ft. at right angles driven ofl It by 
means of double pulleys. In the side roads mules are 
employed. The mining is all done by natives under the 
superintendence of Europeans. 
The usual pillar and stall system has been adopted, 

tin'pillars being about one-fourth of the tolal quantity 
developed. An excellent roof of shale Is found almost 
throughout. Only three boys have been killed durlngthe 
last two years. The coal Is almost free from shale bands 
and It Is the practice to mine everything and sort out the 
small proportion of shale at the bolts. Tho deposit, differs 
from European fields in the absence of cleavage lines This 
has the eflect of making the mining costs higher, for the 
coal appears as a solid and unbroken mass and no 
advantage can be taken of the usual natural divisions. 
The probable recent character of the deposit and the 
absence of any weight of superincumbent rocks and cor
responding pressure, are doubtless, the reasons for this 
absence of cleavage. 

Dynamite is used. The drilling is all done by native 
miners, but Mr. Williams declares iu favor ofcoal cut
ters, preferring the percussive type driven by compress
ed air as being lighter and more easily handled. The 
cheap labor of the native miner has assisted to prevent 
their adoption, but It is the question of initial cost which 
is the principal objection urged against them. 
The total quantity of the clean coal, round and nut, 

produced to date Is 859,459 tons; the proportion of 
waste has not been less than 20 por cent., and 25 per 
cent, of the total quantity developed is still in the pil
lars. The monthly tonnage is increasing, and the out
put of this year will probably considerably exceed 300,-
000 tons. 

Utilization of Water Power. 

The new mills of tbe Grand Rapids Pulp & Paper Co., 
at Bearln, on the Wisconsin River, are being rapidly 
pushed forward. The company is constructing a dam, 
excavating a large mill pit from solid rock, aud erecting 
large substantial brick buildings. They have con
tracted with James Leffel A Co., of Springfield, 
Ohio, for 15 of their large Samson Turbine Water 
Wheels, which will be in position in November. All 
the work is being done upon the most approved plan, 
and is of the most substantial character. 
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ILLINOIS C O A L M I N E S . 

T H E Thirteenth Annual Report of Mining, issued 

by the State Bureau of Illinois is at hand, and 

like its fore-runners, it is full of that class of 

farts that are required in the construction of history, in 

the gauging of the resources of the commonwealth, in 

stimulating the progress and development of trade, in 

finding the advantages or otherwise of new mechanical 

appliances aud modes of working, and above all In Uud-

ing what we should, aud what we should not do to re

duce the loss of human life, and more, and more curtail 

the causes of accidents in miues. 

Historically tills report records the great depression 

iu the coal trade in Illinois, and throughout the Tinted 

States and the world ln 1894, and the occurrence of the 

i'1-iuuiun IK.-I-I unj linen) of bad sab**, and low prices, 

namely, a strike with all its attendant misery, vexations, 

aud blighted hopes. 

The mines were closed for 01, and the miners were 

idle for 73 days. So great are the national resources, 

that notwithstanding the slackness of trade and a strike 

combined, the output of eoal In the State of Illinois for the 

year of 1894 Was 17,113,576 tons against 19,949,564 for 

1893; and thus it appears that had no strike occurred the 

output in 1894, would at any rate have been equal to 

that of 1893. 

The number of miners in the State of Illinois is 32,046, 

but that number is increased by 0,431 the number of 

persons employed above ground, thus making the grand 

total of employes 38,4:7. 

There is an increoso in the percentage of fatal and 

non-fatal accidents in the mines of the State, and we 

hope this will be reversed in the Bureau report of 1895. 

While expressing this wish we are not unmindful of the 

fact that every strike is a fruitful source of accidents, 

for during the cessation of work, the roof settles and 

becomes traversed with unseen cracks and joints, while 

the lloor is bioken aud teuds to rise, aud thus the pil

lars are shattered and made unstable, and the result is, 

in this and other ways, unseen and unexpected causes 

of danger arise. 

Perhaps no greater cause of danger ever arises than 

that of the new environment of the miners themselves, 

for they are "stiff" and awkward after a strike, and as 

their employment is then often at unknown mines, they 

are reckless and venturesome, aud It is only after pain

ful experience that they begin to practise prudence. 

Machine mining lias become au important item iu the 

Bureau reports, and deserves close aud careful attention. 

The writer lias long believed as a practical man that there 

were conditions of the roof and door in some coal-

seams that made the use of coal cutters impossible, aud 

he has frequently expressed as his opinion that machines 

may be made to cut under a longwall face where the 

roof would stand without timber. This has been accom

plished and we must not forget that machines may yet 

be made to work in a "forest" of timber, or if our own 

conversatism Is subdued, the timbering may be done to 

suit the machine. At any rate we have now to confront 

an established fact, uot only that machines can cut coal, 

but that they can so cut the coal as so to obtain a larger 

percentage of " lump; " and further, in the Bureau re

port of Illinois for 1894 we have among other tabulated 

statements, tables of "Mines in which Machines are 

used exclusively," and of "Miues in which Machines are 

used, but not exclusively." W e cannot do otherwise 

than commend the steady progress of machine mlniug. 

Twenty-five years ago, much was expected and little 

of a practical character was accomplished by the ma

chines in England, but with improved modes of trans

mitting energy, and increased experience of the require

ments of the machines, the results commercially are 

better and better, and we cannot even yet speak of 

finality in machine development, especially In this 

country. 

Although ten additional fans have been introduced in 

1894 for improved ventilation in the mines of Illinois, 

yet still more than double of the present number are 

required before the primitive modes of ventilation are 

entirely displaced. Still although there are 290 mines 

ventilated with fans, 170 with furnaces, 21 with steam 

jets, aud 301 with natural ventilation, if we consider the 

fau in relation to the number of men umployed it is very 

far in the ascendant. Fan ventilation is provided for 

33,470 men; while furnace, steam jet, and natural ventila

tion is provided for 4,859 men, or nearly 7 out of every 

8 miners In the State are provided with fan ventilation. 

Wheu we consider that many of tiie so-called mines 

are ouly small workings for an exclusively local supply, 

we need not wonder that 301 "mines" have natural 

ventilation. But as the coal trade of tlie State increases 

aud extends, iu the future the small mines will become 

large ones furnished with all progressive improvements, 

and the furnace and natural ventilation will disappear. 

AUSTRIAN EFFORTS TO PREVENT ACCI
DENTS IN MINES. 

THE Prevention of accidents In mines is the con

stant care of the Austrian government, and noth

ing that legislation can do h;ts been left undone 

to enforce a practice that is good or prevent one that is 

bad. 

With the use of llameless explosives, miners are besot 

with two dangers that these very "safety" compounds 

Introduce, namely, strong flaming detonators and shots 

that deflagrate instead of explode. The dangers due to 

the use of strong detonators are evident enough, but 

when a shot deflagrates or vomits a stream of hissing 

fiery sparks like a rocket, the most certain mode of 

Igniting coal-dust or flre-damp is present. 

Nitrate of ammonia, or other like nitrates are used to 

chill the llame of combustion in explosives of the flame

less class, because the nitrogen of these compounds 

absorbs the heat in a latent form, but the consequent 

reduction of temperature or tendency thereto renders 

the charge difficult lo ignite, hence powerful detouators 

must fie used, and when an excess of tlie nitrate dilutes 

the heat of combustion too much, instantaneous firing is 

prevented, and tho shot burns slowly or deflagrates. 

This is not true of all the llameless explosives, but It 

is true of many. In Austria all fuses of the fire kind 

have been found to be dangerous, and therefore, firing 

by electricity is preferred, but above and over all, they 

find that the dangers due to shot firing are, regardless 

of the class of fuses, detonators, or explosives used, 

most surely reduced aud almost removed, by employing 

intelligent men that have received a befitting education 

for the work of examining for gas, and firing the shots. 

Experience has fully demonstrated that neither life nor 

property is safe when in the keeping of densely Ignorant 

men 

In Austria,to secure the safety iamps against the inter

ference of the miuers who use them, a magnetic lock 

was introduced, but ignorance and stupidity if not con

structive are always destructive and here is the proof. 

"From October 20, 1894, when a serious colliery acci

dent occurred at Aniua, to November 20, in the same dis

trict, no less than three cases of opening Wolf's ben/.ene 

lamps were detected, and iu two the magnetic locks were 

uninjured, for the miners found that by swinging their 

lamps violently against the ground with both their 

hands, they could make the inert force of the lock 

bolt overcome its magnetic force, and thus open the 

lamp, and further the miners actually have been found 

to force out of the fountain of the lamp a small portion 

of llamiug benzene to light their cigarettes in the miues. 

What then in the face of all this must be done'( Surely 

state enactments, scientific experiments, and mechanical 

and constructive improvements are no security against 

the force of Ignorance. 

To make mines safe and profitable, we must encourage 

the younger men in them to obtain such instruction as 

will brighten and elevate them, aud fit Ihem to be our 

protectors. 

Frauds Joseph, the Emperor of Austria, has done 

much to obtain a llameless explosive, but he cannot cure 

Ignorance that is a greater danger than flaming ex

plosives. 

ADVANTAGES OF A LIBERAL MINING EDU
CATION. 

T H E great desideratum at present in the mining 
world is a combination of surveyor and scientific 

expert In the most comprehensive sense of the 

term. To be able to survey and level, and plot maps and 

sections should only bea small portion of what he cun 

do, for in addition he must be a geologist, a chemist, a 

mineralogist, a metallurgist, an assayer, and a good 

pros [>ector. 

Any man furnished by industry and education with 

the fitness here outlined cannot fail to make a success 

either as an agent for a company, or operating for him

self individually. 

A mine owner from the mining regions of South 

Africa, told the writer that it was only through the 

practice of great diplomatic skill that anybody could 

make any money, because It required such a staff of op

posing elements among the employes to determine the 

values that justified speculation and enterprise. Surely 

then when men discover they have character and brains, 

and aim at making life a success, they ought to qualify 

for a profession that is full of adventure and cash, aud 

especially Is this the case when we have a whole pro

fession with but a few practitioners. Such an expert 

would take high rank in the confidence of a company 

and secure that kind of stability that is necessaiy for 

success. He would be well informed in the theory and 

practice of ore dressing, and along with a flrst-class mine 

captain would make a miue successful where the miue 

captain alone would fail, because the expert would not 

only be able to correctly gauge the yield of the matrix, 

but he would know what particular class of dressing 

machinery would be best adapted for tiie ore to be 

treated. 

The practical miner is very good within the boundary 

lines of his experience, but a lead miner from a lime

stone region would fall as a tin miner in the granite, 

and so it is, many good miners have condemned good 

ground, because they could not associate it with the 

ground of their experience, thus proving the small com

pass of their mining resources. 

Geological, ndneraloglcal, and chemical tests cannot 

deceive us, therefore, they must take the fore-front. 

The reader will now suppose that the mine superintend

ent must take a backseat, but that can never perma

nently happen,for who is so likely to acquire aud practice 

the necessury education as he, especially if he aspires to 

do so ? 

It does not pay to stand back and see others advance. 

The watchword should be forward. Mr. Nicol Brown, F. 

G. S., England said before a meeting of the Geologists 

Association, that "Mining operations should be under 
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the control of an educated and experienced mining sup

erintendent. H e must be a practical miner, and should 

have had experience iu mining various ores in different 

parts of the world. It is a great disadvantage to 

employ a miner whose prejudices have been developed 

by long experience In one particular series of rocks or of 

the physical structurs of oue country. 

"Such a man, however capable otherwise, has no re

sources when he comes to deal with new geological con

ditions. A vast industry of the first Importance is 

needed to gather out the infinitely small scattered por

tions of gold as they exist in nature. The directors 

of the Hank of England may hold the key of the Bank's 

gold, but the geologist holds the goldeu key of know

ledge to the earth's store houseof the kingly metal." 

W E congratulate our contemporary Engineering 

News in securing the services of Mr. W m . 

Kent, as one of Its associate editors. lie 

will prove a valuable addition to the able staff of the 

journal, lie will have especial charge of all matters 

relatiug to mechanical and metallurgical engineering, 

Mr. Kent has been a member of the American Society of 

Mechanical Euglueers Since its establishment, In 1880, 

and has held the offices of Manager and Vice-President. 

H e has been for nineteen years a member of thi' 

American lustitute of Mining Engineers, aud is the 

present Chairman of the Section of Mechanical Science 

and Engineering iu the Amerlcau Association for the 

Advancement of Science. His valuable contributions to 

engineering literature, in the transactions of these 

societies and elsewhere, with his wide professional ex

perience, have made him well known throughout tlie 

engineering profession. 

LEGAL DECISIONS ON MINING QUESTIONS. 

Reported for TUB COLLI 1RY EtNOlNBBR AND METAL MINER. 

Effect of Vein Crossing Side Lines.—Where the 
course of a vein or lode is across the claim, instead of in 
the direction of ils length, the sides of the location be
come the end lines, and the end lines the side lines It 
is a question, whether. In a case iu which a vein or lode 
passes through one end line and one side liue of a mining 
location, the owner of the claim has any right to follow 
the dip beyond the vertical plane of his side lines within 
the limits of some equitably cieated new end lines, or is 
limited to the common-law rights of an owner of real 
estate, and nothing more; and whether, In ca-ie the loca
tion Is amended so as to cut off oneend of the claim, and 
thus make the vein pass through both end Hues, assum
ing that such amended location is valid, the rights ac
quired under it are to be regarded as relatiug back to 
the date of the original location, so as to give a right to 
follow the dip underneath an Intermediate location, or 
as arising simply at the time of amendment, iu whieh 
case the intermediate location would have the prior right. 

Last Chance Min. Co. v. Tyler Min. Co. 15 U. S. Sup 
Ct. Rep. 733. 

Insufficiency of Complaint—A complaint in an 
action for injuries to au employe caused by failure of a 
mining company to make safe the roof of its mine, and 
which fails to allege the company's knowledge, or the 
employe's want of knowledge, of the condition of the 
roof, is bad on demurrer, though it alleges generally 
negligence on the company's part, and want of negli
gence on the employe's part. The sufficiency of the gen
eral allegations of negligence and want of negligence In 
ordinary eases, wliere negligence is sought to be put in 
issue, cannot be controverted. It is the duty of the 
master to exercise reasonable care to provide safe work
ing places, appliances, and machinery for his servants. 
Where a recovery is sought for the master's neglect of 
his duty with reference to safe place or appliances, 
knowledge of the defect by the master, and want of 
knowledge by the servant, must be affirmatively shown 
by the complaiut. The servant's knowledge or want of 
knowledge must be specially alleged, because upon this 
it depends whether or not he is to be held to have as
sumed the risk of the defect, assumption of the risk and 
contributory negligence beiDg separate and independent 
factors. It is also established bythe authorities that 
the allegation as to knowledge Includes not only actual, 
but constructive knowledge. 
New Kentucky Coal Co. v. Albain. (Appellate Court 

of Iudlaua.) 40 N. E. Rep. 702. 

Sale of Portion of Mining Claim.—If the locator 
of a mining claim should convey a portion of his 
claim, without any reservation in his deed of con
veyance, his grantee would be entitled to all the gold 
that might be fouud within the ground conveyed, in any 
vein whose apex was within the surface lines of his deed. 
So if a locator should convey to A. the east half of his 
claim, aud afterwards should convey the west half to B., 
each of his grantees would, In the same manner, be 
entitled to all of the gold found In auy vein which was 
entirely within the surface lines of his conveyance; and, 
on the same principle, if the proprietor of a tract of min
ing ground whieh has been derived through several 
locations should dispose of the same in parcels, irrespec
tive of the lines of such locations, the rights of his 
grantees would be measured by the terms of their deeds. 
In such cases sectiou 2,336 of the Revised Statutes of 

the I'nited States has uo application. That statute was 
not intended to limit or define the rights of a person in 
mere possession of a tract of mining ground, where there 
is more than oue vein, or to prescribe the effect of a 
conveyance by the locator of a claim of a portion of his 
location containing oue of such veins. The object or 
the statute was to supplement the provisions of section 
2,332, and to prescribe rules under which different loca
tions by different proprietors should be held, and to 
determine the rights of such proprietors in case of 
lutersectlng veins. The position of the proprietor oT a 
mining claim, who conveys a portion, and retains the 
remainder, is analogous to the position of the United 
States after It has issued Its patent for a location. 

As the United States, as well as a subsequent locator, 
holds the unpatented claim subject to the prior rights of 
llm patentee.os prescribed by section 2,33(i,so the grantor 
of a portion of his claim, in the absence of any reserva
tion in his deed, or proof of mining customs, holds the 
ungranted portion subordinate to the rights of his 
grantee in the ground conveyed. When mining ground 
is conveyed liy deed without express limitation, the 
g if* takes subject i" the characteristics of mining pro
perty given to it by prevailing customs and laws, and not 
with I lie absolute dominion whicli flows from a convey
ance!!-fee oF ordinary land. The mining land thus granted 
Is still subject to all mining laws and customs wliich arc 
applicable, lud the provision of section 2,3'tG thai, when 
two veins Intersect, "priority of title shall govern, and 
such prior location shull be entitled to all ore or mineral 
contained within tlie space of Intersection," cannot pos
sibly be applied to the case where A. conveys part of 
his mining claim to IJ., for in such a case there is no 
"prior location." Therefore in such a case tbe ordinary 
rules which govern grants of land must, ot necessity, 
apply, and If the intersection takes place on part of the 
claim conveyed the grantee takes all the mineral within 
the space of intersection. 

Stinchtleld v. Gillis, (Supreme Court of California.) 40 
Pac. Rep. 98. 

Bight To Follow Dip In Overlapping Locations 
— A controversy arising from overlapping locations, after 
being carried on both before the land office and the 
courts, was compromised by allowing one of the loca
tions to patent most of the disputed laud. A company 
was then organized, representing both parties to the 
dispute, and the laud was conveyed to it. It was held, 
that this company could not refer its title to either or 
hoth of the contending locations, at its election, so as to 
give the right to follow the dip within the end Hues of 
either location at will, but, on the contrary, it must 
derive its rights in this respect solely from the location 
under which the patent was obtaiued. The fact that the 
apex of a vein, on its strike, passes through one end line 
aud one side line of the location, does not cause both of 
these lines to bo regarded as end lines, so as to destroy 
the parallelism, without which there is no right to fol
low the dip laterally beyond the boundaries of the claim. 
Gn the contrary, the owner of such a claim will have a 
right to follow the dip, within his original end lines, so 
far as he holds the outcrop within his location. 

Del Monte Mining & Milling Co. v. New York & L C. 
Min. Co. (Circuit Court, D. Colorado.) GG Fed. Rep. 212. 

Construction of Contract.—A provision, in a bond 
for title to au undivided interest in a mining claim, that 
Ihe vendcos arc l<> [iay tin- vendor sixth of the nef 
proceeds of all shipments of ore, to be applied on the 
agreed price, Is unambiguous; and parol evidence Is 
inadmissible to prove that, according to a custom of 
miners, the expenses of mining as well as of shipping tlie 
ore should lie deducted before such payments. 

Keefe v. Doreland, (Supreme Court of Montana.) 39 
Pac. Rep. 916. 

Liability for Injuries to Miner. — In an action by a 
miner against the uwuer of a coal mine for damages for 
an Injury sustained by the falling of an overhanging 
part of the roof of the mine. It was contended that the 
injury was occasioned by the failure of the mine boss, a 
fellow servant, to do his duty ln keeping the roof of the 
mine safe. *' If It were conceded that the mine boss was 
the fellow servant of the miner, aud not the representa
tive of the employer, stili his negligence would not ab
solve the employer, although iL may have concurred 
with the negligence of the latter in producing the injury. 
Where the master is negligent, he is responsible, al
though the negligence of a fellow servant may have con
curred in bringing injury upou the employe. Au employer 
must auswer for his own breach of duty to his employes. 
even though one of his employes was also guilty of 
negligence whieh contributed to the wrong done to the 
injured employes. This rule rests on solid principle. It 
is no more than bare justice to compel a wrongdoer to 
answer for the proximate consequences of his own neg
ligence, and it must be to the last degree unjust to per
mit him to escape responsibility upon the ground that 
some one else was alBO guilty of culpable negligence. 
The duty of the master to exercise ordinary care and 
skill concerning the place in which the servant is re
quired to work is a continuing duty, aud the master can
not escape responsibility for failure to keep such place 
safe by delegating the performance of the duty to 
another; and the servant may rely upon the master to 
perform this duty. It is well established that where 
negligence of the master combined with the negligence 
of his servant produces Injury to a fellow servant, the 
injured servant may recover damages of the muster. 
That the miue boss was acting for tlie master when he 
gave directions to the miner to enter the room, aud that 
the miner was justified iu obeying the directions, Is not 
seriously questioned, but shows such negligence as will 
hold the mine owner liable, whether the mlniug boss was 
a fellow servant or a vice principal, when he negligenily 
failed to maintain the rojf of the mine in a safe condition 
for the employes to work in. 

Island Coa) Co. v. Rischer, (Appellate Court of In
diana,) 40 N. E. Rep. 158. 

BOOK REVIEW. 

A HANDIIOOK FOR SOKVEVOIES, by Mansfield Merrimao, 
Professor of Civil Engineering in Lehigh University and 
John P. Brooks, Instructor lu Civil Engineering in the 
same institution. 16 mo. 242pages. IJ mod iu morocco 
with flap. Price £2 00 published by John Wiley and 
Sous, New York. As usual with publications written 
and compiled by Prof. Merriman, this is an exceedingly 
practical book. It is designed for the use of classes ln 
technical schools and also as a field book for surveyors. 
It covers the subject iu 4 chapters and 14 sets of con
venient tables. Chapter I, is devoted to Fundamental 
Principles, Chapter II, to Land Surveying, Chapter III, 
to Levelling and Triaugulation, and Chnpter IV, to 
Topographical Surveying. The tables are In convenient 
form and cover every class used in field and office work. 

REPORTS RHCEIVEO. —Coal Report of Bureau of Labor 
Statistics of Illiuols for 1S94, Fourth Report of the 
Bureau of Mines of Ontario. Report on the Use of 
Metal Railroad Ties, and on Preservative Processes and 
Metal Tie Plates for Wooden Ties, by E. E. Russell 
Trutmun, A. M., prepared under the direction of B. E. 
Fernow, Chief ot Div. of Forestry, [T. S. Dept of 
Agriculture. Report of the Canal Commission of Phila. 
to Select and Common Councils, on the most feasible 
route for a ship canal between the Delaware River and 
Atlantic < >ceau. 

Catalogues Received. 

We have received from the C. VV. Hunt Co., of 45 
Broadway, New Y'ork, au exceedingly handsome cata
logue of machinery for coal handling fur steam gener
ation. Like all the other cata ogues of the C. VV. lluut 
Co., it is well illustrated aud interesting. 
The Phila. Engineering Co. send us three catalogues 

designated as "L'', " M " and "N." Catalogue " L " 
dcscilbes Hy wheels it* a thoroughly technical manner 
and shows that the company's engineers devote as much 
care to deslgulng aod proportioning fly wheels as they 
do to other pieces of machinery. 
Catalogue " M " contains rules and tables for tbe 

equalization of power developed ln the cylinders of 
compound engines. 
Catalogue " N " is devoted to condensing aud non-

coudeuslug engines for rolling mill work. 
Compressed Air and The Clayton Air Compressors ie 

the title of an excellent publication of 86 pages devoted 
to the various uses of compressed air, aud to descrip
tions of the Clayton air eompresso s, etc. 

Work Placer Mines Carefully. 

The object which has hitherto guided the operations 
of the placer miner has almost always been to take the 
cream, if one may use such au expression, and to leave 
the skimmed milk; lo hurry through the ground, taking 
out the bulk of the gold with the greatest possible 
economy of time and labor, and to let the rest go. This 
is one great reason why ihe patient Chinese can make a 
living out of ground that has been abandoned by white 
miners. The evils of such a practice are self-evident. 
Very much of what is left is so disseminated, and the 
ground Is rendered so unworkable, that it is doubtful 
whether it can ever be recovered. Placer miners are 
now, however, beginning to realize the importance of 
taking a little more care to save as much as possible of 
the precious metal, and the various improvements In 
machinery, etc., which have been brought Into more 
general use, for saving the line gold, is attracting more 
attention to placer mining each succeeding season. -Ex. 

Mr. F. P. Gridley formerly with the Union Pacific 
Coal Co., at Scofield, Utah, has resigned and accepted 
the superintendency of the Diamond Coal aud Coke Co., 
at Dlamondville, Uintah Co., Wyoming. 

The Lidgerwood Manufacturing Company of New 
"York City have in the press a pamphlet entitled "Tra
velling Cableways and Some Other Devices Employed 
by the Contractors on the Chicago Drainage Canal." 
This book will be one of their well known sketch book 
series, same size as the previous issue, and will contain 
72 pages, 36 full page illustrations and Is intended par
ticularly to illustrate the multiplicity of use to which 
the Lidgerwood hoisting engines can be placed. The 
Traveling Cableways, twenty of which have been eold 
and used on the Chicago Drainage Canal, occupy the 
larger part of the book. It will be free upon application 
and those desiring a copy should apply at Ihe New 
York headquarters of the Lidgerwood company, 96 
Liberty street. 

The Abendroth *.*< Root Manufacturing Company, has 
of late filled a number of notable orders for their im
proved Root water tubeboilers, principally in New Y'ork 
City aod vicinity. 
It may be mentioned in this connection that Arthur 

Loretz. Jr., formerly New York manager for the Nat
ional Water Tube Boiler Co., is how representing the 
"Root" boiler at 28 Cliff street, New York City. 
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THE PROGRESS IN MINING. 
ABSTRACTS FROM THE PROCEEDINGS OF 

T H E M I N I N G S O C I E T I E S 

And Journals of Europe and America, Illustrating 

the More Modern Developments in all 

Branches ofthe Mining Industry. 

Mesozoic Reptiles.—The following is taken from 

the Black Diamond, line of the most remarkable finds 

made in our time was the discovery in 1878, of a herd 

of twenty-five gigantic land reptiles, called "iguauodou" 

which had been accidentally drowned in an ancient rivet' 

gorge, cut by a stream through several hundred feet of 

coal measure strata, forming iu Jurassic times, one of 

the lesser valleys of Belgium, which was at that remote 

time a laud surface, as it is to-day, but covered then 

with cycads and tree-ferns aud other semi-tropical 

plants nf iii.- Wealdcn period. 

The river was well stocked with flsh having bony 

enamelled scales, like the American bony-pike, whilst 

the banks of the river formed the home of lizards, cro

codiles, water tortoises and hugh iguanodons. 

Thick vegetation of ferns and other plants clothed the 

marshy margins of the stream, aud in times of floods, 

which were n«'t infrequent, the giant iguanodons with 

the plants they fed on, together with mauy reptiles and 

fishes of the stream, were all entombed iu a common 

grave and covered up with deposits of fine mud left by 

the river. Iu process of time the valley was quite filled 

up with sediment, and in modern days, when coal pits 

had been sunk at Bemissart, between Mons and 

Tournay, near the French frontier, the old Wealden or 

Jurassic valley, was re-discovered at more than 10UD 

feet beneath the present surface of the ground. 

At one spot instead of workable coal, the mine gal

leries traversed for 400 feet only barren ground, com

posed of chalk and green sand; here in the black 

Wealden shale the miners met with the remarkable series 

of skeletons of the iguanodons which were with great 

difficulty extracted iu many pieces and brought to bank 

by AI. Depauw and the engineers of the miue. They 

have since, with infinite labor, been put together by 

M. Depauw, and five of them have been set up in the 

Royal Museum of Natural History in Brussels. 

Through the kindness of M. E. Dupont, the director of 

the Brussels Museum, a east of the entire skeleton has 

been acquired for the British Museum, and it has been set 

up in the reptile gallery of the geological department, 

where it forms one ot the most striking objects ever 

presented to the gaze of the British public. The bea-st 

Stands 15 feet high, and measures 30 feet along the 

vertebral column and covers about 156 square feet 

of gallery. 

The Remuneration of Mine Surveyors in Ger

many.—From the Colliery Guardian. Through-nit 

Germany mine surveys are conducted by a corps of 

highly-trained surveyors appointed by the Government 

and the amount of remuneration to which they are en

titled is clearly specified by the Prussian Board of 

Trade. It has however, been found that the scale of 

fees fixed in June, 187G. is in many respects inapplicable 

at the present time, and a new scale has been drawn up 

by the Baron von Bcrlepsch, the Prussian Minister of 

Trade. This enactment comes into force this year, and 

the provisions it contains cannot fail to be of interest to 

mine surveyors in this country. 

The remuneration, it is stated, may consist either of 

a flxed daily fee or of variable fees based upon the 

amount of work performed. The daily fee is ̂3.GO and 

this sum is payable for days spent in work or for days 

devoted to travelling on survey business, as well as for 

the Sundays and legal holidays which are necessarily 

spent away from home. A workiug day consist of eight 

hours, and a travelling day comprises a journey of at 

least four hours. For surveys that do not occupy a full 

day, the remuneration is computed at 48 cents per 

hour. If the mine surveyor is obliged to carry out his 

measurements between 8 i*. M. and 4 A. M.; or on Sun

days or legal holidays, he is always entitled to make a 

supplementary charge of 2-1 cents per hour. 

As travelling expenses, mine surveyors receive for 

railway or steamboat journeys 5 cents per mile, inclu

sive of porterage of instruments and plans, aud for the 

journey to aud from the railway station 72 cents each 

way. For journeys not by rail or steamer, the rate is 7 

cents per mile. K the residence of the surveyor is less 

than a mile and a half from the mine to be surveyed, uo 

expenses arc allowed beyond the cost of porterage of the 

instruments. Distances of 2 to 5 klloms. (1.2 to 3 miles) 

are reckoned as 5 kiloms (3 miles). If ou one trip the 

surveyor makes surveys for several mines,his travelling 

exp'-ni-jes murtl !'•• I ie by the varimis mines in propor

tion to the time spent at each. In lieu of the charge per 

mile, the surveyor Is always at liberty to charge the s u m 

actually disbursed on production of vouchers. 

T h e fees based o n the w o r k done are s o m e w h a t com

plicated. T h e following are s o m e of the principal 

details:—For surveys with the dial, vertical angles heing 

observed, the charge allowed peril) yards Is 12 cents 

underground and H centH at fhe surface W h e n vertical 

angles are not taken, tin- charge Is 10 cents underground 

and 5 cents at the surface. W h e n back and fore sights 

are taken with a view i<> eliminate local deviation of the 

magnetic needle, the charge is 22 cents underground and 

11 cents at the surface. For tacheometer surveys the 

charge is 14 cents for each point determined; for plumb

ing shafts, 24 cents for every 10 yards; for levelling, for 

each setting of the staff, 10 cents underground and 5 

c u t s at the surface, for traversing with the theodolite, 

Inclu ling measuring the angles, permanently marking 

the station, recording the observation, and plotting the 

point on the plan, for each station 72 cents underground 

and 48 cents at the surface; and for triaugulation 48 

cents for each angle of the triangle. 

In fiery mines where it is necessary to work with 

safety lamps, a small supplementary charge Is allowed. 

This is also the case In very wet or very hot (above 77 

degs. Fahr.) mines or in workings less than 4 ft. iu 

height. 

T h e copying of plans t f all kinds is to be charged for 

at a rate per 100 square yards of the area plotted, inclu

sive of lettering, whieh varies, according to the scale 

I adopted from 4 cents (scale-rjff to ;& s) u p to 48 cents 

| (scale ..-J-QJ to TOfl-ju)- F o r copies in which the scale is 

greater or le^s than the original, this rate is increased 

one and a half to tw o and a half times, according to tlie 

a m o u u t of change of scale. Copying on tracing paper 

or on tracing cloth is reckoned at half the rate for copy

ing on drawing paper. W h e n the plans have to be 

colored the rate is increased a third. In all cases in 

place of these fees, the daily or hourly charge for the 

time actually occupied m a y be m a d e . 

T h e drawing paper, tracing paper, or tracing cloth. 

of the best quality, is charged for at a given rate, and 

the cost of field-books, etc., is reimbursed on the pro

duction of vouchers. 

If the mine surveyor engages the w o r k m e n required 

to assist in the survey, he m a y enter in his account the 

wa g e s he has to pay them. T h e wages must, however, 

be at most 25 per cent, above the m e a n w a g e of a coal-

getter fn the district in question. 

A C o m p e t i t i v e Trial of F l u e - H e a t e d C o k e 

O v e n s . — T h e report of this trial has been extensively 

published iu the foreign mining journals and from which 

w e extracted for "Progress in Mining" in our August 

issue, the particulars then given. In this synopsis 

occurs the statment that " T h e trials were conducted 

under the in-pection of controllers appointed by the 

competing companies" and as this statemenl Is called 

in question by the Otto C o k e and Chemical C o m p a n y of 

Pittsburgh, Pa., the American representatives of Dr. 

Otto, w e hasten to give their denial full publicity. 

Pittsburgh, Pa., August 7th, 1893. 

Editor of ihe C O L L I E R Y E N Q I N B E B A N D M E T A L M I N E R , 

Scranton, Pa., 

D E A K SIR:—In your August influe you publish a resume ot a 
"Coiupetlve Trial of Flue heated Co&e Livens." Tht) original 
report ot thie alleged trial appeared in lull lu "Stahl nod Eisen" 
Dec. 15tb, 1894, accompanied ''J* the following vory pertinent 
foot nolo by the Editor. 
" W o entertained Rome doubt* in [-eg/ml to publishing tbe above 

paper without having informed the firm of Dr. Otto & Uo., at 
Dahlhmis.'u a. d. Ruhr, aa to tbe contents of --ame:—Onr dealre 
however, which waa repeatedly made known to M r Huessener, 
haa been declined by him W e believe that in such cases a 
roferee or arbitrator would have been Indispensable. Never
theless, the publication has been decided upon, because the 
comparative trials and their results are undoubtedly of great 
interest to the niajo ity of our renders, aud the discus*- .ma thnt 
will must probably follow from coal distillers, m a y lead io valu
able communications relating to this Important branch of 
industry 
••In this caso, another of our reasons against publication m a y 

be waived, •' e , tht- rttlea laid dowu for tho competitive coking 
test were agreed to by the representative o.f the Huessener 
sjstem alone, while on the other hand, tho ntto-llotTumu sys
tem had no representative the owners ot tho ovens alone being 
a participant to tbe teats 
"Tbe responsibility for the contents of the above article will 

remain with the author,Mr. A. Huessener." 
T H B EDITOR. 

Fnun this yon will note that an important misstatement has 
been made in your article vi/ "The trials were conducted under 
the Inspection of controllers appointed by the competing com-

"Stalil und Bison " Jan. 1st, 1895, publishes a criticism ofthe 
ao called test, over the signature of Dr. <_'. otto & Co. (for your 
convenience we append a translation in full of this answer). 
As an ludes aa to ihe 'mpresslou tbis so culled teat makes upon 
one of the leading •'i-rniau Iron masters, w e refer to an article 
in -Stahl uud Eisen" Jan. 15th, lHife, (page Vi) by Herr i'lzak. 

Keap'y yours 

OTTO COKE & C H E U CAI. CO , 
Jno. F. Wilcox, li. M. 

Translation from "Stahl und Eisen," January 1st, 1895, 

The competitive coking test Bulmke vers. Germania. 

In No. 24 of this journal Mr. A. Huessener, Manager 

of the •'Actiengesellschaft fuer Kohlendestillatlon" at 

Bulmke near Gelsenklrchen, published a report accom

panied by extensive data on '-The competitive coking 

test between the Otto Hoffmann and Huessener Oven 

Systems." 

W e feel obliged to make a few statements regarding 

this report, but we do not need to go into details. Our 

statements will pertain to tbe subject matter and its 

origin. It is necessary to comment only upon a few 

essential points of the report which covers more than 20 

pages of your journal, in order to characterize it. 

According to Mr. Huessener's statements the follow

ing percentages of water were contained in the coke 

samples produced from the same coal at Germania 

Colliery and tlie " Kohlendestillatlon " at Bulmke -

PEK CENT. WATEI: IN CUKE. 

Date. 

1898, August 7tb 
Sth 

llth 
lath 
13tb 
14th 
15[h 

Bulmke. 

.70* .204 

.334 .37-1 

.87* 1.47* 

.43* .so* 

.35-* .884 

.85* 1 1Kb 

.60* 1.23*1 
1.13-i ••-•I 
1.16-; .Hi*--

.OS. 

Germania. 

6.944 7.8W 
0.48* 5.88* 

4 34* 7.44*1 
G vj Vl is. 
4.681 5.87* 
6.124 6.08* 
7..VJ 7.05* 

6.854 

T h e comparison of these llgures s h o w s evidently that 

the coke at G e r m a n i a has beeu most recklessly and 

cruelly abused, (the water having been determined in the 

large coke exclusively). 

This "deplorable coke," wliich w a s forced to absorb 

up to 12",, of water s h o w e d " a s o m e w h a t darker, Dot 

quite as silvery gray color and its appearance w a s not 

so uniform." as the B u l m k e coke which had been 

properly quenched, even while very hot, and which did 

not contain on the average m o r e than .03",, water. It 

w a s nol necessary to go to the Slegerlaud * to ascertain 

this. 

Furthermore, it is thus easily understood that of this 

blackened coke a larger percentage w a s thrown on the 

pile of "half burned or waste coke" especially as the 

classification on either side w a s performed by employes 

of M r . Huessener. W e therefore could hardly expect 

anything else than a decreased coke yield at Germania, 

ot 3i°0' (71.610% against 7 5 . 1 4 5 % according to the 

statements.) 

It s e e m s that equal a m o u n t s of quenching water of 

equal quality would be a very necessary proviso in a 

competitive coking test. 

In the report it is furthermore stated that the total 

yield of coke, free of water, from G e r m a n i a coal has 

been: 

Al Germania 80.66)1 
At Unliuk-e 80.10* 

W e are familiar with the said coking coal for m a n y 

years, up to the present day, and k n o w that it yields 

7C77",, coke in the crucible. Until to-day w e have been 

unable to obtain in our Otto-Hoffman ovens, a yield iu 

excess of this figure, and have never claimed It. W e 

mus t therefore refuse, with thanks, to accept fhe in

creased yield of eventually 4"„, attributed to us by M r . 

Huessener. W h e t h e r the ovens at B u l m k e actually per

formed such miracle, w e cannot decide. T h e annual 

business report of the "Actiengesellschaft fuer Kohl

endestillatlon," for 1803-4 does not confirm it, as it 

show e d a yield from this coal of 6 9 . 6 3 % coke and ouly 

. 9 7 3 % sulphate of a m m o n i a . 

W e are unable to determine where to look for this 

discrepancy. It seems also that it would have been 

proper in a competitive coking test, to ascertain right 

along h o w m u c h coke could have heen produced from the 

charged coal, t 

In a competitive coking test It must be considered as 

mos t important and indispensable that the rules laid 

d o w n are to be strictly adhered to ; for Instance, if it is 

provided that the percentage of ash shall be determined 

day and night. M r . Huessener's rules, which are pub

lished on pages 1110-1112 mention this, especially in ar

ticle N o . 5. This rule, however, has uot been observed. 

S o m u c h for to-day, to characterize the extensive pub

lication. Regarding the origin of the test, the following 

m a y be stated: 

A t the close of the year 1802, our engineer, M r . M e y n , 

w a s informed by Director Randebrock that the " Actien

gesellschaft fuer Kohlendestillatlon " desired a c o m 

petitive coking test, to whieh, of course, nothing could 

be objected. According to later advice, (Dec. 13th, 

1802) the competitive coking w a s to c o m m e n c e about 

the middle of January and w a s to last for about 12 days. 

Inevitable repairs and a strike, however, m a d e a post

p o n e m e n t necessary. It w a s not before A u g u s t 3d, 1803, 

that w e were informed tbat the intended competitive 

coking test w a s to c o m m e n c e on M o n d a y , A u g u s t 7th, 

aud it w a s not before A u g u s t 10th that w e received the 

rules, which were laid d o w n by M r . Huessener alone, 

and which, up to that date, ire had not even seen. For 

this reason, aud especially on accouut of already evident 

partialities in the carrying out, whieh were also charac

teristic of Mr. Huessener's report and which we could 

still further corroborate in a very efficient way, we could 

not accept the "rules." W e actually did not accept 

them and entered our protest against such procedure. 

(Signed) D H . C. O T T O & Co. 

Dahlhauseu on the Ruhr, Dec, 1804. 

Non-Sparking or Polyphase or Alternating 

Electric Currents, for Mine Haulage and P u m p 

ing—This installation of electric hauling plant sets at 

rest the doubt concerning the safety of electric motors 

iu fiery mines. 

1.—Installation on the Alternating Current System 

in the Erzherzog Albrecht Pit at Peterswald.—As it w a s 

necessary to c o m m e n c e the extraction of the coal at this 

mine from a lower level than bad before been customary, 

a n e w engine w a s required, and later on it w a s decided 

that the w a g o n s should be drawn up aud d o w n the shaft 

by m e a u s of a traction cable. T h e transmission of 

power by electricity Is well adapted to t his sort of w o n k ; 

but as this particular colliery is subject to explosions 

from lire-damp, it w a s necessary to prevent the engines 

and electrical apparatus from sparking, whieh led to the 

adoption of an alternating current three-phase installa

tion allowing motors without brushes to he employed. 

T h e installation for the production of the electric 

current w a s situated on the ground level iu the fan 

engine shed, and comprised a twin steam and condensing 

engine of old type belonging to the mine. It had been 

furnished with regulating valves in order that it should 

w o r k as smoothly as possible. T h e power of this engine 

is 80-horse power at eighty revolutions per minute, and 

its flywheel drives, by the help of a transmitter fixed in 

the top of the shed, both an alternating and a continu

ous current d y n a m o . T h e alternating current d y n a m o 

is of the Siemens aud llalske type R -'','• tt furnishes au 

output of 44,000 watls, w h e n the outer resistance does not 

give place to induction, but w h e r e the machine is driven 

by the motor, self-induction is inevitable aud the p o w e r 

Is reduced to 83,000 watts. In order to obtain this force 

a power equal to 00 horse power has to be expended, 

Including that of excitation. T h e d y n a m o is so con

structed that the coutinuous exciting curreut is con

ducted by two brushes and two collecting rings iuto the 

part excited by a rotatory m o v e m e n t , while the alterna

ting current Is received within the three boundaries of the 

flxed inductor. Tlie alternating current d y n a m o is con

structed H O us to give a difference In potential of 500 

volts, and therefore requires, at 750 revolutions, 1,200 

watts furnished by the continuous current for the excita

tion of the field magnets. B y increasing the power of 

the continuous current, the voltage of the d y n a m o m a y 

be easily carried to 000, and its power be proportionately 

increased. 

T h e d y n a m o exciting with continuous curreut is of the 

II (ia type. Performing 1,050 revolutlous.it produces 

an Intensity of 50 amperes at 110 volts: it serves for the 

excitation of the alternating current d y n a m o and also for 

the lighting of the pit. This installation for the pro

duction of the electric current comprises, of course, all 

the necessary apparatus and instruments forthe measur

ing, controlling and regulating of the t w o d y n a m o s ; the 

apparatus and instruments in question are placed on a 

I Crucible teste of coal should have been made during tho test. 

http://revolutlous.it
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table behind the platform where the engineer stands. 
Three cables are detached from the commutator for the 
transmission of power, each ol them having a sectional 
area of copper of 35 m m . (1 m m . — fa in.). In the 
engine house and the mine the cables are covered 
with India rubber aud conveyed by porcelain insulators, 
then they are continued by insulated copper conductors, 
wrapped in silk, on oiled insulators, and after running 
along a distance of 205 m. (224*10207 yards), reach that 
part of the pit where the wagons commence their move
ment and are continued for 20 m. (21 0872 yards) above 
the loading place. The conductors are entirely eased in 
wooden boards. Twenty-two yards above the loading 
place is a box connected with the cable as well as a 
commutator. From this box the conductor Is formed of 
a cable encased in lead, aud with triphase current, 
having iron bands and presenting a sectional area of 
copper 3 X 25 square millimeters in size. This cable la 
so placed as to be proof against all danger of deteriora
tion and is continued as far as the receiver, placed 240 in. 
(262*4 yards) from tho loading place, where it again 
comes Into contact with a junction box, and is prolonged 
as far as the motor liy a cable covered with india rubber. 
The three-phase current motor is of direct derivation 

—that Is to say, that the part excited by a rotatory 
movement has uo brush nor friction ring, and conse
quently does not directly receive the current, whieh is 
conducted into the fixed induction coil. This motor 
developes a force of 25 horse power, at 736 revolutions 
aud 475 volts. 
Onyx Marbles. — A paper on the above subject will 

be read before the Atlanta meeting In (letober, 1805, of 
"The Institute of Mining Kngineers," by Prof. Court-
enay De Ivalb, School of Mines of the University of 
Missouri, Rolla, Mo. 
From the paper we learn that the word onyx is only 

applied lu this case to distinguish a variety of beautiful 
and ornamental calcite, and is neither an onyx or a 
marble, for, says the writer, "In the beginning a sharp 
distinction must be drawn between the precious onyx, 
which is a cryptocrystalllne variety of quartz, and the 
ordinary commercial "onyx" whicli is a deposit of car
bonate of Mine from aqueous solution." 

It appears there are many varieties of the onyx 
marbles and the origin of the mineral may be detected 
by noticing the fact that some varieties are called the 
cave onyxes, and consist of cemented masses of stalac
tites and stalagmites, consequently it is interesting to 
know that the onyx marbles have their birth in the 
vicinity of limestone rocks. Further, true calcite, or 
dog-tooth spar, or crystalline masses of the true carbon
ate of lime do not constitute onyx marble, for savs Prof. 
De Kalb : 

"The requisite qualities for a commoricial onyx 
marble are: First, perfect, or nearly perfect, homo
geneity oT texture ; second, absence of suberystalllne 
structjre, so that no tendency to crystallization may be 
observable by the eye; third, freedom from porosity 
and cracks." The natural conditions favorable to the 
formation of that variety of travertine called onyx 
marble, are eugrossingly interesting to the student of 
mining, because through them we see how to explain 
much we meet with iu the "filling" of veins and lodes. 
The conditions are: First, carbonic acid iu solution : 
second, hot springs containing bicarbonate of lime Iu 
solution; third, limestone rocks ln juxtaposition; 
fourth, the contiguity of volcanic hot springs." 

Prof. De Kalb says: "From the foregoing summary 
it appears that the deposits furnishing the superior onyx 
marble of commerce are found in regions whieh have 
been subjected to volcanic disturbance; that they are 
superficial deposits or vein like inclosures, not con
nected in any manner with eaves ; that they are so fre
quently associated with active hot springs, or with other 
deposits manifestly resulting from hot springs, as to 
lead to a clear presumption that there must be a gen
etic relation between them and such hot springs; and 
finally, that they occur associated with limestone rocks, 
or with rocks yielding large percentages of lime.'1 At 
present the most important deposits of onyx marble 
appear to be found in the Republic of Mexico, although 
some fine examples of the stone are found in many parts 
of the I'nited States. 

Improvements in Miner's L a m p s -A self-
lighting m ners' lamp has been Invented by Herr 
Koch, manager of the Karoliuengluck I'olliery, near 
Bochum, lu which no spare parts ure required The 
iguitiutt strip is conta'ned in an annular space, formed 
by pressing, without solder joint, in a metal ring under
neath the cylindrical glass ; and this •* pace is sufficiently 
large to permit the strip to take from three lo five turns 
according to the size of ihe lamp, thus accommodating a 
large number —up to 150—fulminate igniters. An advan
tage of this arrangment is that the heat radiated by the 
lamp tlame keeps the strip and its chamber dry, and 
therefore the fulminate Igniters in a good condition for 
performing their office. The igniting strip is made with 
a wire running through i', so tt at it can be drawn out of 
its chamber by being wound up on a small spindle, not
withstanding the combustion which takes place on Igni
tion being effected as each fulminate igniter is drawn 
across a rubbing surface. 
Au igniting baud which does not dim the glasses of 

miners' lamps and is not liable to miss-fire has been de
vised by Herr Heinrich Freise. of Hamme-Bochum, be
ing prepared in the following manner, so as to burn 
without producing a sooty flame. A web, traversed at 
fixed intervals by a stronger thread, is coated with strips 
of igniting substance, sulphur and lycopodium mixed 
with a cementing medium, on ODC side while the other 
receives a coating of lycopodium, both sides of the web 
being afterwords varnished with collodion In order to 
ensure the continuance of combustion. 
The ananpement of another saftey lamp has been 

patented by Herr C. Dalmann, of Heme, Westphalia, 
the i-peclal feature of which Is that, by the side of the 
metal chimney and main gauze, a smaller and supple
mentary gauze cylinder is arranged, extending down
wards from the level of the top of the chimney to near 
the flame, and the lowi r end heing beveled off, for in

troducing the air necessary for combustion quite near 
the flame. The top and bottom ends of this supple
mentary gauze cylinder are closed by gauze caps, with 
the object of increasing the counter pressure when ex
plosions occur in the inside of the lamp, and thus bring
ing about extinction of the flame. It Is also recom
mended to protect the supplementary gau/.e by a fixed 
or removable shield, in order to still further increase the 
counter pressure on explosion occurring inside the lamp, 
and, if required, to regulate orshut off the air admission. 
The Effects of Different Explosives on Fire-

D a m p and Coal Dust.— A paper on the abovt-subject 
by Berg esses sor Wiukhouse, was read before The North 
of Englnud Institute of Miuiug Engineers, and gave in 
detail the nature and results of some experiments in 
Westphalia, Germany, with different explosives fired 
in the present f explosive gases and coal-dnsl 

Blasting powder was altogether excluded from the 
experiments, because Ihe earlier investigations of the 
Prussian Firedamp Commission had shown that it was 
highly dangerous in all fiery and dusty mines and should 
therefore be uo longei used in such mines. The sub
stances which eame into purview were : 
I.—Among the non-safety explosives: 
1. Gelutlne-dyuainlt. 
2. Kleselgulir-dynamlt. 
3. Stonite (Gesteius-earbonlt.) 
II.- As safely explosives : 
1. Wctter-dyuamit, from the Schlebusch dynamite 

factory, consisting of trinitro-glycerine, 52 it per cent.; 
sulphate of magnesia (bitter salt, MgM>, f- 7 H, O), 
32.7 per cent.; kieselguhr, 14.4 per cent. 

2. Carbonlt (coal) which (according to the manager of 
the Schlebusch carbonite factory) consists of nitro
glycerine, 25.0 per cent.; nitrate of potassium, 34.0 per 
cent.; rye-meal, 38.5 per cent.; wood-meal, 1.0 per cent -
nitrate of barium, 1.0 per cent.; bicarbonate of sodium, 
0.5 per cent. The chemical analysis of a sample showed 
that the proportion of nitro-glycerine was 20.5 per cent. 
3. Sekurit from the Kolu-Kottweil powder factories, 

consisting of ammonium dlnitro-benzol, 20 per cent.; 
nitrate of ammonium, 37 per cent.: nitrate of potassium, 
34 per cent. 
4. Roburit from the roburlt factory of Wltteu on the 

Ruhr, consisting of dinltro-benzol, 17.8 per cent.; nitrate 
of ammonium, 70.2 per cent.; ammonium chloride and 
ammonium sulphate, 0.3 percent.; water (damp through 
long storage of the sample), 2.7 per cent. 

In order IM investigate ;i- accurately as possible the 
properties of the various explosives, and in particular 
their behavior in presence of tire damp and coaldust, 
each alone or mixed together, every explosive was sub
jected to the following series of experiments ; 

1. Firing a shot from the upper cannon in the abseuce 
of firedamp and coaldust, so as to observe the breadth 
and length of the flame. 
2. Firiug of a series of shots with varying weights of 

explosive in order to determine the smallest amouut 
which can, under the following conditions. Ignite the 
explosive gaseous mixture, it being previously settled 
that such Ignition cau be brought about by the heaviest 
charges which it. is possible to introduce Into the canuon, 
say 16 to 20 oz. (500 to 000 grammes.) 
(a.) In presence of coaldu-st strewed Iu the gallery and 

suspended in the air, without any firedamp being pres
ent. 
(b.) Iu the ini'lst of an explosive mixture containing 

6 to 7 per cent, of firedamp, without any coaldust being 
presenl 
(•-.) In the midst of a mixture containing firedamp, 

coaldust being at the same time strewed lu the gallery 
aud in suspension iu the air. 
(aa.) In presence of a gaseous mixture, such that the 

proportion of marsh gas present is just recognizable 
with a safety lamp, say about 2} per cent, of firedamp. 
(bb.) In presence of an explosive gaseous mixture con

taining 6 to 7 per cent, of firedamp. 
With those explosives which, in presence of 2\ per 

ceut. of firedamp, did not, even with heavy charges of 
as much as 17 oz. (500 grammes), ignite the coaldust, 
further experiments were made in presence of gaseous 
mixtures richer in firedamp (say 5 per ceut. of marsh 
gas), yet not in themselves explosive, coaldust being 
strewed aud in suspension as before. 

Preliminary experiments were made to test the uni
formity of the gaseous mixtures containing firedamp. 
The electric detonators were also subjected to test as to 
whether they would ignite firedamp, but no iguitlon 
ever took place. 
As variable results were obtained according as the 

charge of explosive reached to the aperture of the bore
hole or lay at the bottom of the cannon, and also accord
ing to the length of free space left in front of the cart
ridge, a series of experiments was first, carried out, In 
which the cartridges were so set within the cauuou that 
they exactly coincided with the foremost edge of the 
borehole, aud precisely identical conditions were ar
ranged for each explosive. Another series of experi
ments was undertaken, wherein the explosive charges 
were simply placed ou the bottom of the borehole, leav
ing in front of them a free space of about 5.01 in. 
(150 mm.) iu length. Xo stemming was used in these 
experiments, as in the previous series. The study of the 
effects of stemming was reserved for a special set of ex
periments. 
First Series of Experiments.—With regard tothe 

first serio of experiments i with the explosive in the 
foremost portion of the cannon) the following observa
tions are given :—-
1. That flame phenomena, more or less considerable, 

were observable in the case of every explosive. Those 
of greater intensity were noticed with stonite, kieselguhr-
dyuamltand gelatlne-dynamlt. The safety explosives 
gave rise only to short flames, and with coal carbonlt 
only a feeble flash of light was observed. 

2. From the point ot view of their behavior in pres
ence of coaldust without firedamp, gclatine-dymtmit, 
securit, kleselguhr-dynamit, and stonite are to be 
regarded as by far the most dangerous. Charges of 
about 3 53 to 4 41 oz. (100 to 125 grammes) almost 

invariably sufficed to ignite a dusty atmosphere. Robu
rit and wetter-dynaniit proved much more reliable. 
With these explosives the coaldust was ignited only by 
a charge of 10-58 to 1234 oz. (300 to 350 grammes). 
The explosives westfalit and duhmeuit, the cartridge 
cases of which had been strongly steeped In resin, 
paraffin, or ceresin, to protect them against damp, and 
were used, still in the original coverings, In ordinary 
working, ignited coaldust as soon as the charge reached 
about 088 oz. (250 grammes). But if the explosive, 
instead of being enclosed in a paraffined covering, was 
simply wrapped in an ordinary paper one, ignition of 
coaldust did not take place, even with charges as heavy 
as 17 50 oz. (405 grammes). With progressit the 
daugerous influence of the paraffined cartridge 
cases was uot at flrst noticed. The biggest charges 
which could be set in tho cannon in the original eases 
(that is. 1587 oz., or 450 grammes) failed to ignite coal-
dust. Tho same observation applies to eoal-carbonit. 
3. In the presence of gaseous mixtures containing 

small percentages of firedamp (say about 2[ per cent, of 
marsh gas ] the safely of the greater number of explo
sives was found to diminish in a very remarkable degree. 
The accompanying table shows the smallest quantity of 
the several explosives which would produce ignition. 
Progressit and coal-carbonit proved in this case to be 
safe lu charges of 14*11 to 15*87 oz. (400 to 450 gram
mes) :-— 

Weight of explosive. 

Ounces. Grammes. 
i-i*lalli-« •lynatnlt 2 64 75 
KioBelguhr Jyuniull *J 64 75 
Muni in -i WI 111 
Socurlt 1-Tli 5(1 
Hulnirlt .. 5 37 152 
\\ eit.T.-lvfiftmil 7im . . •**'() 
W'oMfnllt: 10*68 300 
Dab men It 10*58 .. 300 

4. In explosive gaseous mixtures containing high per

centages of firedamp (say 6 ] to 7 per cent, of marsh gas) 

the following m i n i m u m charges of the various explosives 

sufficed to firiug about iguition. N o essential difference 

in regard to ignition w a s noticed w h e n coaldust w a s 

strewed at J.he s a m e time, and such differences as were 

observable m a y be attributed to purely accidental cir

cumstances ; — 

ielatlni'-dyna 

* =5-9 

-'-iS 

'j 1*76.. 

Stonite 
Socurlt 
Wetter-dyn a-

Roburlt ....... 
Wcatfallt ' . . 
Ilahmeult * . .. 
1'regress It' 

i, Ic 

r. 30.. 

1 09 

105 

4 59.. 
B HJ. 
S IS.'. . 

Coal-carbonit, even in charges of 21*18 oz. (600 gram
mes), aud in the prtsence of "'3 per cent, of marsh gas,. 
did not produce any explosion of firedamp. 
Folds and Faults in Pennsylvania Anthracite 

Beds. -A paper ou the above subject will be read in 
October, 1805, at the Atlanta meeting of "The American 
Institute of Mining Engineers," by B. Smith Lyman, of 
Philadelphia, I'a. 
The paper Is illustrated by 33 page-plates containing 

177 sections copied from the State Geological Survey. 
The writer has only one aim and that is to disprove 

the conclusions or Prof. II. I>. Rogers concerning tho 
prevailing abruptness of the incurvation of the northwest 
slopes of the anticlinal waves iu Pennsylvania. 
To make the object of the paper clear let us flrst 

quote the contention of Professor Rogers. 
'There exists among undulations of the strata in 

Pennsylvania a few—they are very few—exceptions to 
the almost universal law of a superior degree of abrupt-
ness of Incurvation upon the northwest slopes of the 
anticlinal waves. 

"There are a few examples of unusual steepness of 
the southwest dips in the primary class of flexures; but 
uearly every oue of these exceptions applies to only a 
local portion of the wave, aud will be found connected 
cither with a fault in the strata, or with au oblique in
terference of the end of an anticlinal of another group." 

Mr. Lyman's views are expressed in the following 
paragraph : " W e may conclude, then, that steep north
erly dips in the Pennsylvania anthracite region are much 
less prevalent than was formerly supposed; that nearly 
half the basins and saddles are about symmetrical; and 
that nearly three-fourths of the subordinate ones are so 
in the Western Middle field, but that less than a quarter 
of the main ones are so in the Southern field." 
Mr. Lyman gives the following table of what he calls 
"Perceniages of Equal and Steeper Dips" or what Pro
fessor Rogers would call equnl and more abrupt in
curvations. 

Anthracite 
Fields 

Northern . 
ICa-tern Middle 
Vveaiern Middle 
SonlliernMlilille 

All the Fields.... 

Main Folds. 

Ei|ual. 

B8K 
33',, 
45 
JI 

87 ,-3 

North 

3714 
53 
43V. 
60 

48 

ISouth. 

14* t 
13'., 

19 ' 

14J-a 

Subordinate 

Equal. 

10' j 

71 
iO 

48 

North. 

38*4 
51 */• 

aoj. 
3 7 ^ 

* 

Folds. 

South. 

21 

a-M 

aw 

14 

T h e columns " E q u a l " mt an the incurvation is equn 
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on each side of the wave, and North or South means 
that the abrupt incurvation Is greater on the North or 
South side of the anticlinal wave. 
Strange to say both the Professor and Mr. Lyman 

are right from their own points of view, for it Is clear 
that the rock waves were produced by lines of force act
ing at right angles to the axes of the anticlines, aud as 
the axes of the waves run from the southwest to the 
northeast and the crumpling force acted from the south
east to the northwest, the inception of the force was 
greatesi al the soutln'iist, as i- proved by the high per
centage of abrupt incurvatures on the northwest sides 
of the anticlines, namely, 48 per cent, by Mr. Lyman's 
figures. W e are obliged to admit that Professor Rogers 
is somewhat right, and not even ignorant of Mr. Ly
man's own conclusions for he pays, that the exceptions 
"will be found connected either with a fault in the 
strata or with an oblique interference at the end of au 
anticlinal of another group." Again Mr. Lyman is 
right, because ail the abrupt incurvatures are uot on 
the northwest sides of the anticlinals but tho observa
tions of both Mr. Lyman and the Professor are in 
harmony with the results of the direction and mode of 
action of the force that produced the great rock waves 
of Eastern Pennsylvania. 

FIRE-RESISTING PAINT. 

A Paint That Has Stood Severe Tests and Will 

Prove Effective in Protecting Mine 

Buildings From Fire. 

Some remarkable results are reported from the use of 
the Jamieson fire-resisting paints aud kalsomine. Recent 
severe tests have shown that a wooden buildiug protected 
by ouly two coats of this product will effectually resist 
ignition, lua large fire at Carteret, N. J., last year the 

ed with similiar fuel (shavings and hard wood barrel 
staves), and the attack started from the outside as well 
as the inside. 
"After several miuutes. the shavings and oil having 

burned out and the barrel staves having caught, the 
flames became less in volume, but of greater intensity, 
and the spectators retired to a distance, and, shielding 
their faces from the intense heat, expected tlie destruc
tion of the building. Matters were stimulated by throw
ing on a few gallons of oil at intervals. Then the fuel 
was allowed to burn itself out, aud as soon as the flames 
from the barrels died down and the building was cool 
enough to approach, it was seen that the boards had 
not caught fire at all, and the only damage was a char
ring of the surface. 

"'The process of firing was then repeated and contin
ued for a period of one hour and twenty minutes, the 
only intermissions being a few seconds at a time to see 
whether the building had takeu fire. The intense beat 
gradually charred the wood away until holes were 
burned completely through the side and roof, but still 
the building did not take fire, the nearest approach to it 
being at the edges of the boards, where little flickering 
flames appeared, which, however, made no headway, bul 
died out wheu the fuel ceased to burn. Finally the 
building was upset over a mass of burning barrel staves, 
but still refused to break iuto fiames. 
"The total time of test was one hour and twenty 

minutes, aud the actual time of exposure to intense fire 
(deducting the time of stoppages for examination) was 
one hour and ten minutes. 

"The results of the test satisfied those present that a 
building of ordinary pine lumber can be protected from 
fire by a simple and necessary operation without any in
creased cost of construction, viz, by painting with the 
Jamieson fire-resisting paiut or kalsomine. If was 
further shown that light and inflammable pine, if coated 
with the Jamieson fire-resisting paiut or kalsomine 
will not actively burn, but must be slowly charred away 

lever 
point 

• i l l 

value of this paint as a check on the spread of flames 
was Illustrated. The cut presented herewith gives a 
veiw taken three days after the Are. 
The three buildings standing in the background were 

protected by Jamieson fire-resisting paints; the ruins 
represent several acres of buildings painted with ordinary 
paint. Every building painted with ordinary paint, we 
are informed, was totally destroyed, while none of the 
buildings painted with the Jamieson fire-resisting paint 
were — • 11 ri• i-• i.i ly injured l>> require repairing 
The burned Mocks of buildings were only about sixty 

feet removed from the buildings painted with the Jamie
son fire-resisting paint, and extended lengthwise beyond 
them ou either end. The direction of the wind during 
tlie lire was directly from the burning buildings toward 
the unburned bloeit, and although the coveting boards 
were badly scorched in several places, they did not 
ignite. Owing to Ihe almost entire absence of fire appli
ances, It was considered certain that had these buildings 
once caught fire in any one spot they also would have 
been totally destroyed, and that they did not catch tire 
was undoubtedly due to their protective coating of Jam-
lesou fire-refcistlng paint. 

A praelieal test like this on a large scale is in some 
respects of more value than prepared tests on a small 
scale, no matter how carefully the details may bo ar
ranged. In one of such tests lately h'-M some veiy .-al 
isfactory facts, however, were brought out. This test 
was made in the presence of the representatives of the 
New York fire depart ment, building department, dock 
department, board of Qre underwriters and of several 
bug'- railroad and manufucturing companies. Tlie fol-
lowlng description of this test is given : 

"Tlie ordinary course of these events is that the con
flagrations start lu some light, quickly-burning and very 
inflammable substance; for example, paper, shavIngB, 
oil waste, etc. From these any adjacent heavier com
bustibles ure ignited. The woodeu portlous of a 
building, as a rule, furnish the readiest fuel, and are 
the tie-.t mentis of spreading the lire. To imitate the 
regular course of events, therefore, a large cask <d hard
wood was placed lu the building, filled with shavings ami 
the whole soaked with kerosene oil. The match was 
then applied, and Immediately the oil-soakcil shavings 
buret Into flames, completely filling Ihe building. At 
the same time tl utslde of the building was surround-

by the heat from some external fuel." The manufact
urer of this compound is the Jamieson Fire-Kesistiug 
Paint Co., 02 and G4 William St., New York. 

THE MOORE DIFFERENTIAL PULLEY BLOCK 
In the installing of new machinery about miues, or in 

making the ever recurring repairs, if the work is to be 
done with celerity and ease, some convenient means of 
handling heavy weights, better than tlie devices usually 
found iu such places, can be used to advantage. The 
simple block and fall needs contant attention to pre
vents its running back when hoisting, to say nothing of 
the need of frequent renewal of ropes, aud some of the 
older types of the differential pulley block have exces
sive friction, making the work of "holstlug slow and dif
ficult. 
One form of differential pulley block recently brought 

out by the Moore M'f'g. i- Foundiy Co. of Milwaukee, 
Wis. possesses, it is claimed several points of superiority 
over auy other form of this device. From a circular 
issued by the manufacturers we adapt the following 
description of the peculiar advantages and construction 
of the device. 
The leverage in this new Moore Block is obtained by 

a gear and pinion movement. As shown in Fig. 1, the 
pinion is double, that is, two sizes in one casting. Refer
ring to Fig. 1, and noting the point "A" ln the center of 
the eccentric, the point " B " directly below it on the 

FIG. 3. 

pitch line of the smaller pinion, ami the pc 

low and in line with the other two points on the pitch 
line of the larger pinion—the line on which are these 
three points is the lever. The fulcrum is au imaginary 
point "F" on the line of the lever, midway between the 
pitch lines of the small and large pinions. 
The annulars. Fig. 2, or internal gears, are in mesh 

with the two pinions (or double pinion) at poiuts " B " 
aud "C" on the above named lever. The lever operates 
ou the annulars at these points ; aod,siuce the lift chain 
hangs from opposite sides of these annular wheels, they 
are pulling in opposite directions, nne on each side of 
the imaginary fulcrum, point "F." Now, turn the eccen
tric slightly, the lower part to the right, imagine the 
fulcrum poiut "F," stationary, the point "A" of the 
lever moves to the right, the point " B " of the 

move in the same direction, but the 
being on the other side of the ful

crum, will move in au opposite direction: the two 
points, " B " and "C," necessarily carrying with them 

the anuular, or lift chain 
wheels, in opposite direc
tions. 
It will readily be seen that 

whatever the position of the 
eccentric and pinion, the 
relative position of this im
aginary line, or lever, is al
ways the same. 

••f-ttj" Jf **T—H It is rather an infinite 

r f ^ ^ ^ ^ Z E i B ' \ oif] s,'ri,'s °r levers, correspond-
\ * ^ ^ ^ P * -» I S £s ing In number with the num-
lH H r V * J ] | f~~ ber of points on the pitch 

line of the annular wheels. 
It is apparent that the load 

on the block exeits through 
this leverage a constant 
pressure ou tne side of the 
eccentric, ami that the block 
will "run down" unless there 

is sufficient friction to prevent it. Such friction Is 
secured by meaus of the automatic brake, illustrated In 
Fig. 3 
A friction plate "F" of slightly less diameter than the 

hand wheel is 
mounted upon an 
extension of the 
hub of the hand 
wheel and be
tween it and the 
block frame 
'•A." 
T h e friction 

plate hasawedg-
ing contact with 
the block frame 
at "B," and the 
hand wheel has 
a reverse wedg
ing contact with 
the clutch "D," 
which is keyed 
to the shaft and 
held in position 
by the adjusting 
nut "F." 
A pull on the 

hand chain to 
raise the load 
loosens the 
wedge " B " and 
tightens the 
w e d g e "D," 
while a pull on 
the hand chain 
to lower the load 
tightens the 
wedge " B " but 
l o o s e n s the 
wedge "D," oue 
wedge counter
acting the other 
aud producing 
no friction be
tween the plate 
and the frictional 
surface of the 
wheel at the 
point "F." 
But when the 

hand wheel "G" 
is in a state of in
ertia, the pull of 
the load on the 
s h a ft tightens 
the wedge "D," 
carrying with it 
the hand wheel 
and friction 
plate, tightening 
also the wedge 
"B," aud the 
two wedges act
ing together set 
the frictional surfaces into contact and effectually lock 
the block. A pull ou the hand chain In either direction 
releases oue of the wedges, but as soon as the pull 
ceases the load lustantly catches up and locks both of 
them. The lock is positive aud smooth working, since 
the friction surfaces are really never out of contact, and 
heavy loads may be lowered by a pull ou the chain of a 
very few pounds. 
The block with all parts assembled aud ready for use 

is clearly shown iu Fig. 4. 
By the construction shown friction Is almost wholly 

obviated, and a smooth working, serviceable device has 
been produced. The block is made lu various sizes. 
ranging from \ ton to 10 tons capacity. The manufac
turers will lie pleased to furnish to mine operators and 
managers any further Information us to prices and sizes 
desired, 

Fio. 4. 
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E A S Y LESSONS ON MINING. 
This Department contains articles to assist ambitious Miners to educate themselves, and obtain Certificates of Cori-

petency as Mine Foremen, or to become Mine Superintendents. 

The articles are written to be understood by the unlearned and the learned alike. Plain language is used, no obscure 
terms are employed, and each subject treated, is made as clear and easy to understand as possible. 

Further : The Questions asked at the different Examinations for Mine Foremen and Mine Inspectors, are printed and 
answered. 

BCr?" The Series of Articles " Geology of Coal," " Chemistry of Mining*," " Mining- Methods " and " Mining Machinery " was commenced In the Issue of 
March 1894. B U C K numbers can be obtained at twenty-flvo cents per stngrle copy, $1.00 lor six copies, and $2.00 for twelve copies. 
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MINING MACHINERY. 

Gyration and Percussion.—Mean Effective Radius 

of a Fan. The Calculations for Efficiency.— 

Radius of Gyration of Discs and Rims. 

61. Gyration and Percussion.—The mode of action 
of the centrifugal variety of fans is full of interest to tho 
student of miuing, and in the fore-frout of the investiga
tion there are certain elementary principles in mechanics 
that must be known, or otherwise progress is Impossible; 
flrst then let us determine the radii of gyration and the 
centers of percussion that will have to be sought for and 
found In the solutions of fan problems. 

First then what is meant by the term "radius of gyra
tion"? To make the matter clear let us take for au 
example a straight bar of uniform section, and Mud out 
what will occur if It Is made to revolve or turn on one of 
its ends. With the aid of Fig. 107 the bar in question Is 

supposed to be 
in the act of 
turning ou one 
of Its ends as 
at 0, while the 
e n d P, d e-
scribes au arc 
of a circle. It 
will be further 
s e e n , that 
poiuts allaloiitf 
the bar from ti 
to P, move at 
different veloc
ities, and 
these veloci
ties are direct
ly proportion
ate to tbe dis
tances of the 
poiuts from 0; 
or beginning 
at 0, aud trav
elling along 
the bar to P, 
the velocities 
for the uni
formly in
creasing dis
tances are 1, 
2, 3, 4, 5, 6, 7, 
8. 9, 10. Each 
of the equal 
d lvisl o n s of 

this bar of uniform section will be equal In weight, to each 
and all of the other divisions, therefore we will call the 
weight of one division 1. Again although the divisions 
are equal in weight, the energy stored up iu each is dif
ferent the moment the bar begins to turn on 0-, for we 
are confronted again wilh that principle in mechanics 
that is met with so very frequently In mining, namely, 
the energy stored up iu moving bodies "varies as tho 
squares of the velocities," consequently all along the bar 
from 0 to P the energy In each point is as follows, the 
top line of figures representing the velocities and the 
under line the energies, as 

1, 2,3, 4, 5, 6, 7, 8, 9, 10. 
1. 4, 9, 16, 25, 36, 49. 64, 81, 100. 

For example, the point 10 moves through a distance 
equal to the arc AB, while the point 5 moves through an 
arc of half the length as ED. The energy stored up in 
the particle 10 will theu be 4 Unit's that stored up in 5, 

because -(j.,- = ^ = 4. Taking the energy of the 

particle 1, for unity of measure, then the sum of the 
energy stored up in all the particles as a whole will be 
in the proportion of the sum of the squares of the dis
tances of the particles from the center of motion ; and 
let us here notice that the distances 1, 2, etc. are not so 
exactly proportionate to such distances as would cor
rectly represent the value required; for example, the first 
divisional piece is 1, but one end of that piece has no 
velocity, because it touches the center of motion ; the 
mean velocity theu of the center of gravity of that piece 
is .5 and the mean velocity of the piece 10 is therefore 
9.5, but for the present, to avoid fractions that would 
becloud the explanation, let us take the remote distances 
1, 2, 3, etc. The velocities can then be represented by 
the distances along the radius, because the linear veloeity 
varies directly as the distances of the particles from the 
center of motion, and the energy stored up ln each par
ticle varies directly as the squares of the distances from 
the center of motion; aud to still further make the mat
ter clear, let us repeat the relationship of motion to 
energy by two lines of figures which in the flrst case 
represent the distance of the particles from the center of 
motiou as before, and in the eecoud case, the enerpy due 
to the velocities generated by the distances 1. 2, 3,4, 
5, 6, 7, 8, 9,10 from 0 in the figure. 

"Energy stored up as the result of the different veloc-

107. 

ities of the particles 1, 4, 9, 16, 25, 36, 49, 64, 81, 100. , 
The total energy or tho sum of the energy in the 

particles Is 
(1 + 4 + 9 + 16 + 25 + 36 + 49 + 64+81 + 100)^385. 
This sum is, as we have already shown, too large, be

cause the distances were extreme, but the number 385 
can be corrected by a constant number .81*1288 as 385 X 
.891388 =343.14588. 
W e are now in a position to find the radius of gyra

tion, so important in fan calculations ; that is the leugth 
of a radius whose revolving eud or extrenilt}* would 
move with such a velocity, that if all the matter in a bar 
of uuiform section could lie iu tho point just named, and 
the bar continued to have the same angular velocity as 
before, the units of energy would continue to be equal 
to 343.14588. To flud the radius of gyration in this case 
we must first find the mean energy per unit as, 343.14588 
-5- 10 •= 34.314588. Now we saw by the explanation 
that the energy in each partlelo along the bar was pro
portionate to the square of the distance from the center 
of motion, therefore the leugth of the radius of gyration 

in this case must be j 34.314588 = 5.8578. That is to 

say if a uniform liar 10 inches, 10 feet or 10 yards long, 
was made to turn on one end, the energy stored up in 
it would be the same, as would be stored up in the same 
weight of matter, all gathered together in one point 
situated at 5.8578 inches, feet, yard, miles, etc., from 
the center of revolution. From the radius of gyration 
we ctm determine the position of the center of percus
sion another point of great Importance in fan calcula
tions. This point divides the energy stored up in a 
uniform bai turning >i ml, into t\\ i equal forces, 
and as we now k-.ow that the energy in the particles of this 
bar are different, we conclude, that the center of percus
sion will be nearer the rapid moving eud; and taking the 
length or such a bar to be 1 inch, 1 foot or 1 yard, 
or one auy other unit of length in length, we find the 
center of percussion to be one-third of the leugth of 
the bar from its rapid moving end. Now ttie terminus 
of the radius of gyration is .58578 of the length of the 
bar, from Its center of motiou, and therefore the com
plement of the length of the bur Is 1 .58578 = .41422. 
Now the square of the radius of gyration Is twice the 
square of its complement, und therefore these squares 

j are exactly proportionate to the short and long ends of 
the bar, as measured from the center of percussion. 
The number 12 may be taken to Illustrate what all this 
means. Now let a 12 inch bar turn on oue end, then 
the center of gyration would occur at 7 inches from the 
center of motion, because 12 X .58578 = 7.02986 but 
leaving out the small decimal part, 7 Inches is a very 
near result, aud therefore, 5 is the complement, or the 
number to be added to the radius of gyration to make up 
the length of the bar. The two portions of the bar that 
He in opposite sides of the center of percussion are to 
each other as, 

.41422* : .58578' :: 1 : 2 or '^^, =2- Again 

you only have to remember that the ceuter of percus
sion is situated at a distance of one-third the length of 
the bar from Its fast moving end to find the equivalent 
of the radius of gyration or the number .58578, because 
this radius and ils complement are to each other, as the 
square roots of the two distances from the center of per
cussion. Now the axial lengths from the center of 
percussion, can be used as factors to determine the 
value of the fractional multiplier for finding the length 
of the radius of gyration lu any giveu case as 

v'2 
= .58578, the relative length 

(i 2 + 1 1) 
of the radius of gyration. 
In the figure before us is given an illustration of the 

importance of this point called the ceuter of percussion ; 
for example. If a bar turning on oue end, strikes a nail 
head immediately under the ceuter of percussion, the 
nail will advance plumb into the wood, as In the case K 
If, where CO is the center of percussion ; should how
ever, as in the case NM, a point L within the center of 
percussion strike the nail head, the excess of energy at 
the N side of the nail head, will cause the bar to advance 
and drop as shown at iV", and in spite of care, the nail 
will incline in towards the center of motion. Again in 
the case of -S R, If the bar strikes the nail head without 
the ceuter of percusslou as at S, the excess of energy 
within the center of percussion will cause the bar to 
drop as at T, consequently the nail head is thrown off as 
at S. 
8ometlmes the mass revolves about the center of mo

tion without reaching to it, as illustrated liy Fig. 108, and 
here we see that the center of motiou is situated at 0, 
aud from 0 to a measures 6 feet, and that a to m 
measures 6 feet say. The velocities are proportionate 
to the radial distances as eib, cd, ef, gh, ij, kl, aod mn 
and to find the radius of gyration in a simple and 
easily understandable manner, let us find the mechanical 
moments with the mean distances 6.5, 7.5, 8.5, 9.5, 
10.5, 11.5; then (6.5J, + 7.5- + 8*5̂  + 9.52 + 10.6" + 
11.53 = 503.5. N o w the mean number of mechanical 

= 83. 916. and as before the radius 

moments can be found by dividing the sum by the 
numlier of particles as 

508 5 

6 

of gyration will be equal to the square root of the mean 

number of mechanical moments as -/8S.916 = 9.16. 
62. M e a n 

Effective Ra
dius of a Fan. 
—The lower por
tion of the fig
ure is to show 
that the energy 
within a fan due 
to the centrifu
gal force is con
fined to the an-
nular s p a c e 
whose rad I al 
depth is equal 
to r p, or o t*. 

By the arrows 
on the outer cir
cle the fan is 
seen to revolve, 
left about, and 
by the radial 
arrows it Is in-
tended to be 
shown, that the 
air p a s s f u g 
through a fan 
flows along the 
front of the ad
vancing blades, 
and the result 
Is the energy 
must be determ
ined bythe mean 
radius of gyra
tion situated between r and p or **/ and 8. 

63. The Calculations for Efficiency.-
quire several lessons to explain the mode of action, and 
how to determine the work done by a fau, but if the 
render will take care to secure these introductory facts 
and explanations, It will make the work in the final 
calculations easy, indeed it Is our aim to so explain th" 
fundamental principles, that the reader can antedate the 
conclusions. 

64. Radius of Gyration of Discs and Rims.-
Fig. 109 is giveu to show that the radius of gyration for 

FIG. 108. 

-It will re-

FiG. 109. 

a solid discoid wheel, or for the rim of a Ily wheel is 
found not by the squares, but by the cubes of the radial 
distances, and the reason of this is clear, when you con
sider that the mass iu each annular division along the 
radius increases directly as the radius; for example, the 
matter in the ring 2 Ii, is twice that in the ring 1 A, or 
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the matter ID the ring 4 D is twice that in the ring 2 B. 
Consequently for annular masses such as the rim of a fly 
wheel, we proceed to find the area of gyration as follows: 
Taking the figure of a wheel A B D as an example, here 
the radius of the Inside of the rim is 8, and the radius of 
the the outside of the rim is 9, then 

^ )53) ((614.125 + 857.375) . 

9.08 = the radius of gyration. 
Fig. 110 illustrates first the angular velocities of 

the points A, B, E and F and this sketch is 
further intended to show that the motive column 
in a- fan supplies force for a three fold purpose; 

CHEMISTRY OF MINING. 

Fio. 110. 

first to overcome the mine resistance, as A, B, or that 
portion of tbe column extending from the circle A to 
the point in the radial column MR, and the column 
from B to E, or from MR to CD, represents the pro
portion of the column that gives motion to the air blow
ing into the fan, and the depth of the column from E to 
F, or from CD to P V, represent that portion of the 
motive column that is expended in blowing the .air out 
of the fan; the distances require however to be qualified 
by the differences in the linear velocities in the propor
tions LA. LB, LE, and LF. At G and K the figure 
draws attention to a matter that will still further 
engage our attention, namely, that the orifice of in
let into a fan should be equal to the orifice of out
flow, and that the area of K should never exceed 
the area of tl. Fig. Ill illustrates the characteristics 

FIG. 111. 

of the two classes Iuto which fans are divided, namely 
the low and high pressure varieties. The orifice of 
entry at CD and I.M Is so large In proportion to the 
orifice of outflow, that the conical constriction causes 
au acceleration of the air at discbarge aud thus wastes 
the energy of the fau, unless the mine resistance is high 
as In the typical encased fan. In the case of the open 
running fans the diffusion as indicated by the arrows at 
O, II and It will be shown to be a mistake. The Figs. 
110 and 111 are given for frequent reference in the 
future articles explaining the processes involved tn fan 
calculations. 

[TO I1B OONTINUBD.] 

The Action of Commutators.—Electric Impulse. 

60. The Action of Commutators.—AVe saw in our 
last lesson that the magneto-electric currents, or the 
electricity induced by magnetic action, was alternate iu 
direction; that is, it was alternately positive aud nega
tive during the revolution of the armature,, and we 
repeat again that maguets can only be used to generate 
alternate currents, for at make and break the electric 
pulsations arc positive and negative in direction as all 
our previous lessons have shown. 

Where, however, a continuous current is required 
a commutator is made to give continuity to the ex
ternal portion of tlie circuit; and to make the use 
of this curreut director uudersiaudable Fig. 102 is 

FIG.102. 

Introduced. The internal portion of the circuit that 
constitutes the solenoids of the magnets, or the 
cnils of wire on the magnets, is always the path for 
alternating or polyphase currents; then let us suppose 
that X, A' is the internal or solenoid portion of the 
circuit that is al tei nate through the cables C D or 
A B and that G //and E F are the terminals of the 
exterual circut that convey the current for lighting or 
motive energy as Y and Y. It will beseen by looking 
at the cables G D and A B, that they are just two ex
amples of the same cables, and that the directions of 
the outgoing currents H and F are alike, and also those 
of the return currents G and E; this continuity of the 
currents iu the same direction is secured by the action 
of a commutator. There really are no commutators 
applied to magneto electric machines or dynamos, like 
the one before us, but this example furnishes the best 
illustration of what a commutator is, and enables us 
afterwards to understand the more complex arrangement. 

Now it will be seen that branch connections from C 
and A are marked like their stem A and C, and it is 
further seen that two contactors L H and K G, or ./ F 
and / E, turn on hinges E, F. G and H, and when the 
the current from the colls of the dynamo has adlrectiou 
such as D and C, the contactors are turned over to 
make contact at K and L, and when the induced alter
nate current, has the outgoing and return directions of 
B and A, the contactors are moved over to / and J, and 
thus by the alternate movements of the contactors, 
first to the right and next to the left, the external 
current outgoing at F and // and returning at E and O 

clearly explain the commutation on a dynamo, Fig. 1C3 
has been designed. 
The shaft S being a metallic conductor, it Is necessary 

that the commutator be insulated where the boss 
carrying the opposite sections is keyed over the shaft, 
a sheave is also keyed over the shaft as a fixed portion 
nf cadi boss. The wood insulation is seen In section at 
/ / aud the shaft at S. A spring connection rests on 
each sheave, and these are iuteuded to contact for the 
outgoing and return ends of the wires rrom the geuerator 
coils; the result is, they are polyphase, or they are the 
channels for the passage of alternating currents as Poly 
C, and Poly C The lower portion of the figure is not 
a drawing of a commutator, but a design to explain its 
use, and if the reader cau comprehend the principle of 
the construction and mode of action of this figure, he 
will never fail to understand the commutator in its com
pleteness; and let us notice that this Instrument is one 
of the marvelous productions of human genius, and its 
function is that of a regulator or director of the contin
uity of the electric curreut, and is therefore allied to the 
continuity regulators, such us the intake and delivery 
valves of a pump, or the steam and exhaust valves of a 
steam engine. W e have alreadv shown how the two 
sets of coutactois are insulated from each other, and 
now to make the Illustration unmistakably clear, the 
insulated contactors are seen to be attached to or to 
spring from different discs at the center of the wheel. 
the large one is marked — — ami the small wheel Is 
marked + +. All the contactors connected with the 
small disc are lettered •/, and all the contactors con
nected to the large disc are lettered b. As we now 
know the curreut is produced iu impulses at the 
moments when the polarity of the magnets is greatest 
and least, and these opposite conditions of induction 
generate alternately positive and negative impulses iu 
regular order aud succession, and this being so the com
mutator is made to sychronize these impulses in such a 
way that at the precise moments when the magnets in
duce a positive electric wave in the coils of the arma
tures, the contactor touching A'is positive, and the one 
touching Z is negative, and all the b contactors become 
j a or positive on reaching A'and all the contactors marked 
| a become b or negative on reaching Z. Or in rapid 
succession the a's are changing to b's, and the b's to a's, 
or every twelfth of a revolution the contactors are 
changing from positive to negative, or from negative to 
positive, but the change takes place in such order, that 
as each contactor arrives at X it is a or + and as each 
arrives at Z it is b or — . The brushes on a commutator 
as A' and Y or Mona B and Moua B in the upper portion 
of the figure, are for sweeping off the positive electricity 
and returning the negative of the circuit, hence the con
tinuity of the current. 

61. Electric Impulse.—Fig. 104 is an illustration or 
electric impulse ; here a rocking lever d, turning on 
the axis c, and moving rapidly with the haud on the 

FIG. 104. 

handle through the arc a, b, throws two balls 1 aui 2 
alternately upwards as showu by the arrows. Now if 
after every toss of a ball, the lever was turned in a hori
zontal plane through half a circle, the same end of the 
lever could be made to knock both the balls upward, 
andinthat case wo would have the the exact analogue of 
the commutator in so far as the mode of action is con
cerned, but this lever and balls also Illustrate another 
characteristic of electricity that will just now concern u?, 
aud that is electrical pressure*, tension, or voltage: for 
example, the higher the velocity with which the balls 
are thrown off the ends of the lever the greater 
Is the elevation to which they will rise, and as the 
energy stored up ln each ascending ball will vary 
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Is kept 
is unifi 

continually lu tl 
1 in or mouophai 

_sam« direction, or the current 
1 In direction. To still more 

as the squares of tho velocities, ond the heights will 
vary directly as the work, these balls furnish au 
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illustration of the pressure of an electric wave as 
illustrated by Fig. 105, and here the height or voltage of 
the wave is shown at b d, but the breadth of the wave 
a c, indicatesalow progressive velocity, or the armature 
is running at a low speed. At e k, the voltage has in
creased as at g b, or i j, because the speed of the 
armature has been doubled as shown by two waves., P Q 
is an Illustration of Intermitting impulses at long inter
vals, and A' S shows distinct impulses at shorter ones. 
but at 7* I' an approach to uniformity in the pressure or 
voltage of the current is made by overlap waves, aud at 
V W, the electrical swell of tension or voltage, is made 
to approximate a continuous level, by a double scries of 
intermissions, and by this means a mere pulse or suc
cession of outbursts, is converted iuto a steady even 
flowing electric stream. 

[TO BE OONTINl Ki>. | 

GEOLOGY OF COAL. 
Life of Silurian Times.—Carboniferous Fossils. 

49. Life of Silurian Times.—The fossil records of 
the Silurian period, in so far as the imprints of marine 
life are concerned, show that it was as prodigious and 
varied as the life In our seas to-day, and yet these pro-
tozolc organisms were ouly prototypes of the higher 
organisms of the higher environments of all the succeed
ing periods. 
The Silurian period is noted for Its immense fauna and 

itsalmost unwritten page of examples of Its flora. Nearly 
all that we know of Its plant life relates to thallogens, or 
the most lowly vascular cryptogams and fucolds, or 
weeds of the sea. 
W e can hardly entertain the conclusion that 

the dry land of the period was a lifeless waste, because 
the plant forms that we have found imprints of, cou-

FIQ. 80. 

tinued into the succeeding Devonian period, where we 
flLd them along with the highly organized coniferous 
trees, that have continued with little alteration through 
all the mighty ages aud changes, uutll they are our pine 
trees otto-day. W h y then arc so few evidences of a 
profuse Ilora round lu the lamina of the Silurian rocks ? 
An answer tn this question we cannot give, but we rest 
assured that, the childhood of the coniferous tree, even 
antedated the Silurian period. Fig. 80 furnishes two ex
amples of fucoids, or sea weeds. N o w UIIB may furnish 
a cue to knock the ball along, for we know that the ani
mal life of the sea could uot exist without the prime 
source of his nourishment. Iu the order of nature, 
plants aloue appropriate iuorganic matter, and build up 
out of it organic tissue, animal life cannot be nourished 
by Inorganic matter, aud therefore a vast number of anl-
'"als* derive their life supplies from the eonsumpti I' 
organized vegetable tissue, aod the vegetable eaters in 

FIG. 81. 

their turn become the food of the carnivora, but the 
great fact remains, namely, that plant life is the prime 
source of the sustenance of all animal lire; If then evi
dences of animals ou the dry land can be found, other 
than flsh eating examples, we may be sure that a supply 
of vegetable food was accessible. Now in the upper 
•Silurian a fossil scorpion has been fouud,and this carniv

orous Insect could ouly obtain its food by devouring 
other insects, that obtained tbeir food from the fruits, 
leaves, bulbs, and roots of relatively highly organized 
plants. 
From all this we learn that the positive indications 

of Silurian strata are the primitive life forms, such as 
graptolites among zoophites, brachiopods among mol
luscs, and that the negative evidence is of a decisive 
kind, namely the almost entire absence of plant remains. 
So much is this the case that the prospector for coal 
can at all times determine wilh precision the presence 
of Silurian rocks. 
The Devonian that succeeds the Silurian, Is teemiug 

with evidences of a stupendous advance both In variety 
and development of a highly developed fauna and Ilora, 
for plants now furnish positive instead of negative indi
cations of the presence of the Devonian strata; aud 
strauge as it may appear, the Devonian flora was not 
ouly the immediate precursor of the Carboniferous flora, 
but of the horsetails aud conifers of to-day. 
The ferns and other acrogens of the Devonian period 

are however of a more lowly type than those of the 
Carboniferous period. Fig. 81 furnishes examples of 
the sigillaria of the Devonian period, and but for the 
immature organic development which the Imprints indi
cate, they might be ml-taken for Carboniferous fossils. 
In the figure at -1 and li wo have the sigillaria as a tree 
and at C an enlarged view of oue or its bracts or leaves, 
at D we have a fossil imprint of a portion of the stem 
ofthis primitive tree that contained the embryo of 
the conifers or pines. Fig. 82 furnishes at _4, I) and 

FIG. 82. 

fC some examples of Devonian ferns, and it will be seen 
that their fronds or leaves have a structure and varia
tion characteristic of the period, but far short of the 
higher development of the fronds of the ferns, that 
characterize the Carbonlferlous period. At B and C 
are examples nf embryonic. lepldodendra. 

It is only in Australia and In tropical countries in Asia, 
that tree plants allied to the sigillaria aud lepldodendra 
are now found, and -stranger still, a small acrogen grows 
In Europe that Is a dwarf example of these singular 
trees. The lepidodendron is the forerunner of the 
sigillaria and the sigillaria Is tlie immature pine, or the 
forerunner of the conifers. At E and F we have fossil 
Imprints of the stem of the lepidodendron. 
Figure 84 Is an illustration of the'horse-talls or true 

rush trees of the Carboniferous period and kuowu under 
the general name of calamites. These peculiar plants 

FIG. 84. 

are the forerunners of the endogens or the grassllko 
plants of our day, as common grass, wheat, oats, bar
ley aod many such like plants, along with canes and 
bamboos. I low interesting then must be the study of 
economic mining geology, when we discover that all tho 
plants that distinctively characterize the Carboniferous 
formation had in embryo, the germs out of which the 
highest types of their successors have been developed. 
At B aod C we have fossil examples of the root end oT 
the stem of the calamites, and at A we have a piece of a 
stem of the plant, showing the nodes or knots from 
which the bracts spring. At D Is a view of the plant 
while living and growing. All the fossils of this plant 
fouud are fiatteued and lying horizontally ou the beds of 
the strata, just as a large hollow reed growing In water 
would do at the period of decay. 

fTO UK CONTINUED.] 

50. Carboniferous Fossils.—Figure83 shows lepl
dodendra of the Carboniferous period, at -l,a restoration, 
aod at B, C, aud D the seed_or spore cases .d the plant. 

MINING METHODS. 
The Velocities of Air Currents—Measurement of 

Current Pressure.—Water Gauges In Action.— 
The Advantages of Tube Gauges—Improved 
Types of the Water Gauge.—False Reading of 
Water Gauges. 

56. The Velocities of Air Currents.—The volume 
of air circulating In a mine, or the measure of the venti
lating current In cubic feet per minute, was flrst deter
mined by finding the time required for a cloud of black 
smoke to ascend the upcast ur furnace shaft oT a bitum
inous mine ln England and the mode of proceeding 
was as follows : Two observers with their watches 
Set exactly alike were stationed so that one was 
beside the furnace In the mine to note the second of 
time at which "small" coals were thrown on the furnace 
fire, and the other was stationed at the surface to note 
the exact time at which the cloud of black smoke 
arrived. 
The difference of the times of the two observers, was 

the time of the ascent of the smoke lu the shaft. The 
depth of the shaft and tic diameter heing known, ft wag 
easy todetermiue the cubic feet of air per mluute In the 
ventilation of the mine; and to make the matter clear let 
us suppose the diameter of the circular shaft was 10 feet, 
and the depth to the furnace Ii00 feet, and the time of 
the ascent of the smoke 40 seconds, theu the velocity of 
the air current iu the shaft, lu Teet per minute is 

000 * «° = 900. 
41) 

The area of the circular section of the shaft is 10 X 
10 X -7834 = 78.54 square feet, and the volume of the 
ventilation in cubic feet is 78.54 * 000 = 70686-

57. Measu ement of Current Pressure.—At 
the time under notice the current pressure was uot 
measured, but when the current was moving quick the 
miuers used to speak of the "force of the wind" and at 
last the inquiry was, what can that force he '( aud then 
attempts were made to measure it. The so-called 
water gauge wa-} flrst used by the engineers of gas com
panies to measure the super-atmospheric pressure of 
the coal gas iu the "mains." The pressure iu gas 
maius is various according to the extent of the distribu
tion aud the grades on which the pipes are deposited, 
and the elevation of the supply tanks. As the distri
bution of coal gas through pipes brings before us the 
operation of many natural laws that concern us in min
ing, just let us notice some of them, first then, when the 
ga-. tank is situated at au elevation of 450 feet above 
the level of distribution, it requires a pressure of 3 
inches of water gauge to sink it lo the low level of the 
city, for if a cubic foot <>f air weighs .077 of a pound, a 
cubic foot of coal gas will weigh .03465 and .03465X450-

15 5925 = * — 3 Inches of w. g. Second, as the 

area of the transverse section of the pipes is small, the 
current friction is considerable, and would be so great 
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FIG. 105 

as to require a high preasure to send the gas through 
many miles of pipes, but for the splitting that takes 
place. First we have the splits of the first degree 
in the great maius, and then the district mains, or splits 
of the second degree, and next the street mains, and 
then tlie splitting, and splitting, ami splitting until the 
splits are of hundreds of degrees before the gas reaches 
the burners, the result is the current friction is very 
much reduced, and yet the pressure to force gas through 
the pipes rauges from 5 to 25 inches of w. g. miners 
measure. 

The gas engineers do uot reckon the pressure per 
square foot, but per square inch, and they coined the 
term water gauge, and the miners have followed suite. 

58. Water Gauges in Action.—Figure 105 is au 
illustration in vertical section of the earliest miners 

w a t e r gauges. 
f - — - —. *-***. The instrument 
*-£ . : £ consisted of two 

parts, the tank 
"**sv 7', and the vert

ical glass tube 
G. This tube 
was bent at the 
top to allow the 
instrument to be 
connected with 
the low pressed 
air, on the nega
tive or M side of 
the stopping or 
door, as M on 
the left hand 
side of XT. 
The lower eud of 
the tube entered 
the bottom o t 
one side of the 
tank T on the 
positive or cur-
r e n t pressure 
side of XY, as 
P -4-. T b e 
gauge was used 
to measure the 
i n c h es a n d 
tenths of an inch 

in the elevation of the water column In the glass tube, 
or the height of a b above the level c tl. 
This variety of 

the water gauge 
w a s considered 
inconvenient and 
unsightly, a 
w a s therefore 
substituted with 
bent glass tubes 
as in Fig- 106. 

59. The adv-
a n t a g e s of 
Tube Gauges. 
—These tubes 
are convenient 
a n d portable, 
and cau be car
ried In a side-
poc ket, and if 
the bent e n d s 
are fixed in a 
cork, they can 
b e tried on a 
door or stopping 
w i t h o u t the 
waste of much 
time. If you de
sire to make a 
guage, 18 inches 
of glass tubing 
about an eighth 
of an inch in tin-
bore, aud of the 
v ar iety easily 
softened in the 
Hame of a gas-jet, can be purchased for 10 cents, 
and the bending is easily done by a novice, the 
result is, no mine foreman need lie without a 
gauge for determining the current pressure. Two 
gauges are fixed on opposite sides of a wood stopping, 
with the view of illustrating, how the water column in 
one leg of the gauge Is depressed.while that in the other 
is raised, nnd l-*f us notice that the limb on the super-
pressure side is always depressed as A'and G, because 
they are on the /', or I side. The two figures 
furnish a good illustration of the square inch, and 
square foot modes of measuring current pressure, for 
let tin* cistern or tank T', Fig. 58, have a top surface as 
extended as the surface of the ocean, or let it measure a 
square inch or a square yard, the same difference in 
pressure between the 7* ami M sides of the diaphragm 
XY would produce the same difference In the levels a b 
and '.* d. It will be seen by the figure that the leg of the 
gauge on the low pressure side nf the --lopping contains 
the I lie hest wafer column as al 7/and E. The difference 
of the levels a b and c tl means that a slab of water one 
foot square In the base, und 2 Inches deep, say, is equal 
lu weight to Hi" pressure that is producing ventilation. 
Now such a slab of water will weigh 10.4 pounds because 
If a cubic foot of water weighs 62.5 pounds, that Is if a 
slab of water 1 square foot in the base and 12 Inches 
deep weighs 62.5 pounds, then 2 Inches must weigh one-

— 5.2. The gas engineer takes for his unit of weight 
1 Inch In depth, and i square luch for his base, or in 
short the weight of a cubic Inch of water which is equal 

62.5 

144 oi' <~ l 728 
= .03611 or .030. 

I'i 106. 

Liar* 

60. Improved Types of the Water Gauge. 
Fig. 107 introduces to us the improvements that experi-

***«i tw 

-L. . 

I. • 

of the agitated air makes the C reading very unsteady. 

In the same way the depression at E will be greater 
than at D. 

(TO HE CONTINUED.) 

ence rendered necessary iu the construction of the water 
gauge. 

When Cook's rotary pump and Nixon and Strauvc's 
reciprocating pumps were introduced as mine ventilators, 
it was fouud that the water gauges in use could not be 
used to find the pressure of the ventilating curreuts. for 
at every throw of Cook's eccentric drums, aud every 
stroke of Nixon and Strauve's pistons, the water columns 
in the legs of the gauge oscillated so much, that no read
ing could be taken, and therefore special gauges had to 
be made. The chief improvement secured by the Dag-
lish patent was the contraction or reduced orifice at the 
U bend of the tube, as that shown at <J, for wheu the 
current pressure was rapidly fluctuating, the water could 
not fiow responsively through the contraction, aud the 
result was a mean reading. 

But for ventilating pumps, the gauge shown at S T, 
is the best iu practice. Here large square glass cham
bers are connected as <S and T, by the small connecting 
tube G, and the result is, the pulsating or throbbing 
curreut, does not prevent a correct reading of the venti
lating pressure. 
The differences in the head levels of the water columns 

in the large tubes are as a matter of course, the same as 
those that would be indicated by small ones. At V, the 
open leg of the gauge is contracted to prevent evapora
tion and the entry of dust. At 77, the branch tube -/ K 
passes through an air tight cork at the K end, while the 
•/ end is fixed in the stopping A' }". The gauge may be 
read as in all other cases by the height between the levels 
u and c, or the difference of the heights, a b and c d. 

61. False Readings of Water Gauges.—Fig. 
108 is given to show how inaccurate indications of 

sixth of that and 62 5 < 10.4 pounds. The pressure 

producing ventilation is reckoned per square foot, the 
pressure however is not altered by the unit of measure 
because it mighl he represented as pressure per square 
Inch after the custom of the engineers of gas works, 
now the unit In mining is found by dividing a cubic foot 

62 5 
of water into 12 slabs, each au inch thick, that is -

FIG. 108. 

the mean current pressure arise. The variations 
in the gauge that produce false readings, are the 
result of the manifestation of inertia arising from 
deflections aud displacements in the path of the 
current. To prove this, partly fill a bottle with water, 
and introduce through the cork a T pipe as d, m,j, g, 
tho connection of j g with d m is made with a small 
contracted orifice at j, and a contracted mouth piece at 
m. N o w the cork must not fit air tight into the bottle 
ueck. If you blow a good blast through the mouth
piece m, the curreut in the tube d m, sweeps over the 
orifice at j aud produces at that opening a partial 
vacuum by displacement, the result is, the water rises 
up the leg of the tube,/' g, aud when it reaches^', the 
blast of air cuts off the head of the uprising water, aud 
intensifies In this way the vacuum. The same mode of 
action sometimes seriously effects the reading of water 
gauges; for example, this is explained by a study of the 
entering tubes A, B aud C, which are connected with 
water gauges through the side of a fan drift, ami the 
current is blowing right onto the open orifice of -4 at li, 
here the false reading is a greater pressure or falsely 
increased pressure, as the result of the inertia of tlie 
arrested particles of moving air. At li the air is seen 
to sweep past tiie open orifice at G and thus produce a 
depression as iu the case of the pipette on the bottle. 
At C, the air Is seen to blow from the orifice at D, and 
thus make a partial vacuum and couscquent depression 
of Ihe gauge. To correct all this, the connection o-f the 
gauge with the drift has to be wisely made. Fig. 10D 
shows two examples of false readings arising from de
flections of the air curreuts. The first drift has a right 
angle elbow, and the reading of a gauge eouuecteil at .1 
is too small, as the result of the inertia of the impinging 
all* striking the reflecting side of tlie drift. A gauge 
connecting at B is not reliable, and strange to say a 
gauge connected at C gives a higher than the true read
ing and is most unreliable, because the deflected air not 
nni*. produce:- a depression al t'. bul the wave Impulse 

LONG DISTANCE P O W E R TRANSMISSION. 

The Utilization of a Splendid Water Power by Aid 
of Electricity. 

An interesting longdistance power transmission plant 
is in course of construction at Fresno, Cai., which is 
unique In more than one particular. The head of water 
to be used is 1.410 feet and the distauce of transmission 
about thirty-five miles. Tlie natural conditions sur
rounding the installation are extraordinary in them
selves. The water for supplying the power is taken 
from the North Fork of the Sau Joaquin river. The 
stream of the North fork runs for several miles down a 
rocky canyon, forming rapids aud cataracts as it runs 
between the steep mountains. At the head of the 
rapids a canal will take the water out upon the summit 
of a high ridge, which It will follow for sis miles to a 
point nearly fifteen hundred feet above the San Joaquin 
river. Here a reservoir has been constructed with an 
average depth of teu feet. It covers about eight acres 
and can be made both larger and deeper, should the 
ilemand for power require an extension. Into this res
ervoir, the water brought along the ridge by the caual 
will be stored, but it will be used solely as an emergency 
store. It is calculated that it will hold enough water to 
drive tho machinery for several days, so that should a break 
occur between the reservoir and the source of supply, 
the electrical work could continue until the repair was 
effected. 

A pipe line runs directly from the canal a distance of 
about four thousand feet to the power house, aud the 
head of water obtained will not be less than 1,410 feet. 
The pressure at the bottom will be six hundred lbs. 
to the square inch. The lower end of the pipe line is of 
welded steel pipe, three-quarters of an inch ln thickness, 
having special steel flanges and special packing at the 
joints. The lowest amouut of water power available is 
at least 7,000 11. P. at the head above mentioned. All 
possible accidents are provided agaiust. Should a break 
occur near the lower end of the pipe the rush of water 
would form a vacuum near the upper portion of the pipe 
aud it might collapse under atmospheric pressure. A n 
air valve will be placed near the top to provide against 
this contingency. The pipes will be made in sections or 
twenty feet each. At the upper end the metal will be 
; inch thick and the pipe 24 inches in diameter. It will 
be fastened to the solid granite mountain sides by steel 

I cables. 
I The power station will be located at the bottom of the 
| mountain, and will contain three Pelton water wheels 
I 5 8 " in diameter, driven by a single nozzle. The gen
erating plant will consist of three 340 K. W . General 
i Electric Company's three phase generators. The three 
phase system has been selected in this case as the 
system which will give the highest efliciency of trans
mission with tiie lowest cost of copper. 

From the point in the North Fork of the San Joaquin 
river, where the water is taken to the power house at 
the foot of the mouutain, is a distance of about seven 
miles. From the power house to Fresno, where the 
electricity will be utilized is about 311 miles iu a direct 
line, or 35 miles over the electric wires. The line will 
consist of two circuits of bare copper wire, consisting of 
six wires strung on poles forty feet high. The curreut 
will be delivered to the Hues at a voltage of 11,000 volts. 
From the power house the line will rise to the level of 
the San Joaquin, cross it and pass through a portion of 
the Auberry Valley, then rising over the lied Mountain, 
passing about a mile west of Clovis will continue direct 
ou to Fresno. The tirst five miles will be over moder
ately level country, the other thirty through an open and 
practically level country under Ideal conditions for 
transmission. It is estimated lhat the power which will 
be delivered in Fresno at present from the three phase 
generators will not be less than 000 II. P. 

At the Fresno end the line will be brought into a sub
station and then the current will be transformed down. 
From the sub-statiou power will be delivered to all the 
mills iu town, the water works, machine shops, plan
ing mills, laundries, printing presses, elevators, packing 
houses, etc. It will also be used to drive the street 
railway system of the city which will require about 300 
H . P." In the sub-station, two arc dynamos, eacli of 60 
lamps capacity will be driven by an induction motor, 
the motor being mounted on the same hed plate as, aud 
being direct connected to, the dynamo. Current will 
be supplied for 4400 incandescent lumps. 

Gas and fuel in the San Joaquin Valley have always 
brought an extremely high price and this m a y be con
sidered us the most potent reason for the present instal
lation. Itis believed that power cun be supplied wheu 
the plant is started, at. about half llu present cost; and 
to the towns around Fresno the privileges of electricity 
will probably be extended as soon as possible. This 
plant may easily be considered as taking the lead in the 
use of a high head of water and the distauce over which 
the power is transmitted. 
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-••<_ MISCELLANEOUS.^-*. 

T E L E G R A P H I C C I P H E R CODES. 

The International Telegraph Bureau is a telegraphic clear
ing house and intelligence office located at Heme, Switzer
land, of which all the Governments of Europe, aud ail the 
important nations of tlie rest of the civilized world, witb the 
sole exception of the United States, are members. "Berne, " 
aa the bureau is generally referred to, is tie* central informa
tion bureau of the telegraph service of the whole world. A n y 

interruption to a cable or laud line, the opening of a new line, 
or rearrangement and shortening of au old one; all delays to 
telegraphic communication, anywhere and fro ui any cause, 

such 11s storms or earthquakes, or censorship on telegrams 
because of war or civil disturbance in Cuba or Armenia, or 
anywhere else; anything ami everything that Improves or dis

turbs the telegraph servloe in any pnrt of the world, is at once 
reported from the nlTcctcd locality direct to Berne, nnd ihe 

information Is promptly sent out from there to the head 
quarters of every Government and telegraph company, and 
SO ou to every telegraph ollice of Importance in the world. 

While the United States is uot represented at Berne, or in the 
international con vent ions, this country shares in tlie informa

tion, and is to a great extent under the domination of 
Berne. With a few exceptions all tho cable lines in this 

hemisphere are owned hy British companies, ami in tele
graphing to Cuba or South America even, Berne's territory is 
entered. 

Berne is really the center of everything telegraphic, and 
"CQ," in the nomenclature of telegraphy, is the circumference 

of everything. Every citv in the world has its code, recog
nized I.y Berne and k n o w n everywhere. Thus " L N " means 

London, ••NY" N e w York, " B M , " Bombay, '-S/." Suez. " O T " 

Caloutta, " M V " Monte Video, and soon. A message from 
Borne simply addressed " I Q " would quiokly find its way to 
Iqulque, away over in Chill. " C Q " means "all stations," and 

a telegram sent from Berne telling, perhaps, of an interrup
tion of communication with Australia hy reason of an earth

quake in Java, addressed simply " C Q," would be passed 
from one government and telegraph company to another, 

mid from centre to centre, until inside of twenty-four hours 
it would reach every office of importance in the world. 
There has always heeu a difficulty between tic telegraph 

servict and its customers over the use ot otpher words. Of 
course, where the cost of telegraphing runs to several dollars 

a ward, every effort is m a d e to he brief. Most elaborate and 

really wonderful codes have heen constructed, some at a cost 
of tbousauds of dollars, by the aid of whieh one word is 

m a d e to express a whole sentence, or paragraph, of com
mercial information. T o such a science 1ms this matter of 

codes been reduced that the bulk of telegrams passing be

tween this country or England and distant places like China 
and Australia rarely oonslsta of more than two or three I 

words. M a n y hundreds contain only one word, besides the 
n a m e and address. A n d one word often sums up a whole 

day's business. T o insure accuracy and speed the conven
tion decided m a n y years ago that only legitimate words, 

belonging to one of eight languages, should be allowed in 

codes, and no word should contain more than ten letters. 
Arbitrary combinations of letters, such as xqp, or wzy, are 

only accepted on a basis of three letters to a word. While 
cable operators are uot expected to k n o w eight languages, 
yet i here is something about a legitimate word from a modern 

language that makes it easily n guizuble. It sounds all 
right on the Morse instrument and looks all right on the 

cable slip. A mutilated word is as readily distinguished, 
and stopped. T h e sender of a foreign telegram of eight 

w r d s may use a word each from English, i icnnau, French, 
Italian, Spanish, Portugese, Hutch and Latin, but they must 

be good words, and uot over ten letters long. T h e receiving 
eh-rk in ;i I'abb* otllee will almost infallibly spot an Illegiti

mate word, and, as he is held responsible, at the rate of 
Beveral dollars a word for ony wrong word ho m a y pass, he 
lets very few indeed get by him. 

But so elaborate have codes I o m e that pretty nearly all 

the good, available, and safe words, not too m u c h alike to 

cause confusion or liability to error, have i n used up, and 
for iniiuv reasons the ligitimacy of words is often called in 

question. Perhaps the sender of the telegram wants to use 
a word like immediately, iu its normal sense. But that word 

contains eleven letters, and m a y b e from ignorance of the 
rule, or, perhaps, because of the money involved, the sender 

drops out an "m," and attempts to get "imediately'' over the 
wires. Bat it is uot likely to go far, for cable operators are 

abouttlie most careful and expert craftsmen iu tbe world. 
O n e interesting incident of this sort came up in an English 

office eome years ago in relation to the word "paado" which 
appeared in a telegram offered for transmission to Bombay. 

Pondo is a legitimate Latin word, but the telegram was 
otherwise in English, uml the text showed beyond any doubt 

that "pondo" stood for " P . & O." meaning the Peninsular 
and Oriental line of steamships running to Bombay. T h e 
cable company claimed that it wad an evasion, aud the sender 

llnditig out later that the word happened to be good Latin, 

Insisted on the rigid to use it and have it counted a single 
word. But U n e * upheld the company. 
Such difficulties are continually arising. Others c o m e 

from tbe similarity of m a n y code words, whore the difference 
of a letter, or u telegraphic dot, might m e a n a difference of 

thousands of dollars iu a quotation. T o avoid all such dif
liculties in the future, the last convention held at Paris in 

lS'.lO instructed the bureau at Berne to prepare a vocabulary 
which sbould, after a specified date, constitute the sole 

authority as to the legitimacy of code words. A corps of 

experts was set to work on this vocabulary, and after live 
years of really great labor the vocabulary has been completed. 

It contains 250,000 words of not more than ten letters each. 
Every word has been tested and compared, \q chirographic 
and telegraphic standards, ami it is ln-!i* \i*d that under ' 
ordinary circumstances, uo two words will hi m e mixed or 

confused in any way. T h e amount of labor involved in this 
compilation will easily be appreciated when it is considered 

h o w m u c h alike hundreds of words are. It is said that every 
word in the vocabulary differs in at least two letters from 

every other word in the 250,000. 
The Berne vocabulary will not go into force until Junuary 

ljimiH, in order to give opportunity to users of codes to m a k e 
their ciphers cuufunu to it. But after that date any word 

not eontained in the Berne book will not be accepted for 

transmission in Europe. —N. Y. Sun. 

THE DISTR1IU*T10>* OF ANIMALS, 

The apparent anomalies in the distribution of animals on 
the surface of tbe earth Lave for a long time attracted the at
tention of the zoologist. H o w came the lemurs, those frail 

inhabitants of the tropical forests, to live along the southern 
parts of Asia, separated from their kin in Africa aud Mada

gascar by the wide ocean V W h y should ostrichlike birds 
live in in Africa and Australia, and again at the southern 
part of South America'-* Not long ago, zoologists, relying 

upon the current opinion of geology, played the Titan with 
laud and water, inventing great "continents and planting 

them in the oceans. Thus, at their c o m m a n d , " L e m u r i a " 
arose from out tho sea to m a k e a laud passage from Madn-
gasear to India ; even at the present m o m e n t m a n y assert 

that a huge continent, n o w sunk in the waste of waters round 
tin- southern hemisphere, stretched fnun the cape tit Aus

tralia, and 'rem Australia to l'atagonia. 

But geology, as it has abandoned the theory of oatastro-
I'IIOH |,ir the t •**. -I -low transformation, is also giving Up 

great oceans, the great land masses, it tells us, date as far 
back as geological evidence goes. Oceans and euutiucueuts 

m a y have altered their outlines ; Malaysia, n o w on archi
pelago, was once a continent. Africa, n o w a continuous laud 

mass, m a y have been broken up into islands by the intruding 
sea. In great laud areas, continuous slow rising and failing 

has occurred, each area passing recurrently through succes
sive phases; archipelagoes have risen to be indented 
continents, indented continents to be a continuous mass, and 

the whole has theu slowly fallen back again to its original 

condition. But the sea and the land in their broad masses 
remain ns when lirst divided. 

What, then Is the form of this sempiternal configuration '! 

Iu the minds oi m o s t of us it is a vague image remembered 
irom a distorted " Mercator's Projection," or from the East
ern and Western hemispheres flattened ou the pagts ol an 

atlas. These images arr d i m m e d toward the poles, and so 
fail to give the most striking as| t of sea and hind. But, 

taking a globe, turn either pole alternately toward you. In 

the south a Clump of icebound land, well within the Atlantic 
circle, surrounds the pole. All else is tbe wide domain of 

ocean, broken only hy tapering aud isolated tongues of land. 
South America, the Cape, Australia, leaning d o w n irom the 

north. O n the other hand, all the great oontlnentBexpand in 
the northern hemisphere and shoulder each other around the 

pole. America i*- separated from Asia onl) by the shallowest 

ami narrowest of straits; an elevation ol a few fathoms 
would unite Greenland with Europe. T h e great laud area of 

the globe Is as a cap thrown over the northern hemisphere, 
with only tattered iringes hangiug across the equator to tlu-
south. 

A n d where did terrestlal animals come into being V Tra
dition places their h o m e eastward in Edeu. Science points 

certainly to some part of the great northern land area as the 
centre ol life for the larger terrestial forms. W e k n o w that 

these arose successively) primitive birds like the ostriches 

coming before higher forms, like the pheasants and singing 
birds, the pouched marsupials preceding the U L tei opes and 
the nou, the lemurs nornlng before manlike apes. Each 

wave of life, spread over tlie whole continuous area, produc

ing after its kind ; then, pressing around the northern hemis
phere it met a thousand different conditions ol environments, 

different foods, enemies and climates, ami broke up into dif

ferent genera and species. But there wits never a wave of 

life that had not another following it. In tbe struggle for 
existence between the older aud newer type, generally the 
newer prevailed and drove the older Southward toward the 

diverging fringes of the land masses. The vanquished left 

behind them on the Held of battle only their bones to become 
fossils. Sometimes succeeding waves swept along to the 

destroyed. But others found sanctuary in the ends of the 

south, and were preserved in islands broken off before the 

newer types had reached them, or saved their lives by becom

ing creatures of the night, dwelling in the fastnesses of 
tropical forests. 

Eossil bones of ostrich-like birds occur in Europe and in 

Asia and iu North America ; their living representatives are 

the cassowaries of N e w Guinea, the e m u s of Australia, the 
ostriehesof Africa, and the rheas of South A rica. T h o 

oldest m a m m a l s n o w alive, the duck-billed platypus and the 
spiny echidna, layers of eggs, kinsmen of the "reptiles, have 
allies a m o n g American and European fossils ; iu life they 

are i I only in Australia and N e w Huiuea. T h o pouched 
marsupials once ranged all over the earth, covering it with a 
strange mimicry of existing m a m m a l s . N o w they have 

been iieaten out of Europe and Asia, even out of Africa, and 
almost entirely out of North America; but they have found 

refuge in South America, ami, secluded in Australia, they 

form nearly th.* whole of primitive fauna. No also with the 
lemurs; their fossil remains bestrew the whole earth. A 

few surviving forms remain in tho forests of Africa and 
soutlu-rn Asia ; still more of them, shut otl in Madagascar. 

have defied the advent of newer arrivals.—From fin- London 

Saturday Revietr. 

OJiK BlVBK'S THKKE NAMES. 

" Some queer kinks in nomenclature are discoverable in 
this country of ours," said Col. William Stapleton of Trini
dad, Col. "Running right through the town of Trinidad, in 
wliich I live, is a little river, which familiarly and indis
criminately does its muddy, flowing business under three 
names. It is coiled variously the Las Animas, the Purga-
torio, aud the Picket Wire. T h e names came about in this 

way: 
" Santa Fe, N. M., claims to be and is about tic* same age 

as Ht. Augustine, Fla. Both towns are considerably over 300 

years old, although I forget tbe exact date of their settle
ment. 

" Back in the middle of the sixteenth century the Spaniards 

at Santa Fe m a d e up a military detachment to go overland to 
St. Augustine. T h e old Dons didn't k n o w anything of the 
country which lay between. All they were posted on was the 
distance and the general direction, as they knew the latitude 

and longitude of both places. Bather late in the fall some 
700 of them, steel-clad soldiers, c a m p followers, baggage 
train, and w o m e n pushed in through the Baton Pass over 

the trail n o w followed by the Santa Fe Railroad, and at the 
beginning of winter m a d e a c a m p at what is n o w tin* site of 

Trinidad, which sits fairly in the mouth uf the Baton Canon, 
looking out on the plains. 

"There they were on the very threshold of the Rockies. 
T o the east of them, over which their course must trend, lay 

an utter waste of plains, apparently without limit. All that 
winter the Spaniards camped in the mouth of Raton Canon. 

With wine, w o m a n , and song they put in a hilarious time. 
and probably had as m u c h fun as they ever had before or 
since. Winters are not rigorous and spring comes early in the 
vicinity of Trinidad. 

" With the tirst coming of the early grass the adventurers 
burnished their armor, fitted up their horses, and got ready-

to move. The camp followers, the w o m e n , and the extra 
baggage they sent back to Santa Fe. W h e n last seen the 

party bound for St. Augustine, numbering several hundred, 
wen* marching down they valley of the little river hy which 

they had camped. 
** That was the last ever heard of them. Not a feather ever 

floated back to tell the story of their fate. With the lost flap 
of the banner, and the last sun-glint on the rearmost steel 

oap, they disappeared from the earth. T o this day no one is 
able to m a k e a suggestion even as to what beeame of them, 

except that it is supposed thoy wore butchered by the 
Indians. 

" Fifty years ago there was an old C o m a n c h e chief named 

Iron Shirt, because of a rusty old shirt of chain mail which 
he wore, but neither he nor any of the other Comanches 

knew anything of the origin of the garment nor where it 
c a m e from. It had been in the tribe further hack than tho 

short Comanche m e m o r y could reach. M a u y have supposed 
that it was a relic of this Spanish expedition of three cen
turies ago, which Imd apparently marched off tlie earth that 

far-away spring day iu the mouth of the Raton Canon. 
" But now for tlie kink in the nomenclature 1 was thinking 

of. The •ii-ap|..*aran.*e of these Spanish soldiers seemed so 

eerie and witelilik-*- that it m a d e a profound impression on 
tlie superstitious p.-,,pie they had left behind. They n a m e d 

the little river Bio de I,as Animas, meaning the Bivcr of the 

Lost Souls, and it is supposed to hold the story of tho expedi
tion's dark fate and repeat it to itself in the river language, 

which the Mexicans do not pretend to understand. 
" W h e n the French fur traders under Sublette and Saint 

Yraiu came trapping in those waters from St. Louis, in a 

French effort at translation they m a d e out that the -Biver of 
the Lost Souls' must mean tin* l'urgatorv river, and so gave 

the river the translated aa f Purgatoria 
•' Later, when tlie American ballwaackei marched through 

on his wav to Santa Fe, he accepted French name, liut called 

it Picket Wire. T o this day the river wears all three titles, 
as the reader would soon learn by turning to the Trinidad 
newspapers, where he would llnd cattle brands advertised as 

having their ranges variously ou the Las Animus, the Pur-
gatorio, and the Picket Wire. 

" i'.very m a n picks out bis n a m e for himself, but they all 

mean the same river. It isn't m u c h ofa river, either, only 
about twenty feet wide at Trinidad. Tlie Mexicans, how

ever loyally stick to the n a m e 'Bio de Las Animas.' and 
Mexican mothers tell their children of the soldiers w h o 

hundreds of vears ago marched from there and were never 

heard of again."— From tin Washington Evening sin,-. 

KLEP1NU FRUIT FRESH. 
A vast deal of fruit is wasted throughout this country be
cause, ns a rule, people are ignorant of the best ways of e m -

ing for or preserving it. 
For example, no fruits should ever be put into ice closets 

or refrigerators. " W h a t nonsense !" some will say, " w h y 

everybody does it." True, yet it is nevertheless n pernicious 
and wasteful custom. 

Our grandmothers, splended, economical housekeepers as 

they were, kept fruit fresher and longer than w e do, with our 
Ice chests and coolers. In coul, well-aired pantries or clo

sets, or well-stoned dry cellars, luscious peaches, plums, 
pears, apples were kept for months undecayed and whole-

s 
S o m e of tbe best housekeepers I know, after storing ripe 

or COOked fruits in ice closets year after year aud finding 
them mildewed and spoiled, have changed the errors of their 

ways and returned to grandma's excellent, thrifty habit of 
keeping fruits in cool closets, or the store room in the cellar. 

W h y does fruit keep fresher and sounder in well-cared 
pantries than in ice chests V Because that is nature's w a y of 

of preserving it. Every ripe fruit that falls to the ground In 

nnture's domain, drops to cool dews, is hidden in the tall, 
shielding grass or covered by fallen leaves. Try a ripe pear, 

that has lain on the ground all night, at half-past 0 in tbe 
morning. N o ice-kept fruit begins to compare with its rich, 

juicy freshness. Then, too, w h e n fruit kept for h o m e In the 

moist, icy temperature of refrigerators is taken out chilled or 
half frozen, and suddenly exposed to tin- heat of kib'heos nr 

dining rooms in hot weather, decay sets in with terrilde 
force and rapidity. 

N o doubt much of the poor digestion prevalent lu s u m m e r 

is directly due to our national habit oT eating fruit no longer 
fresh or wholesome, which has heeu kept all dav or night in 
refrigerators. 

H o w appetizing these remnants of yesterday's fruit look ! 
withered, decnyiug, mildewing ; served up liy anxious, pen

ny-saving housekeepers. Vou would save mor«* fruit, besides 
Ihe family health, fiy keeping such materials iu pantries or 

closets. Or better still, stew strawberries, rnspberries, cur
rants, blackberries, left over after they have once been of-

1 Fered fresh to the family or guests. If nobody cares for them 
stewed, with sugar, of course, w h y just strain them and put 

j the juice into clear jars or bottles. 
j M y word for it, the family will clamor for more of the de

licious, healthful, cooling drinks these fruits m a k e added to 
water, and spend less for harmful compounds at soda water 

fi untains. 
Fruits are often served In poor condition, either too green 

or decaying. 

Bananas, when green or unripe, should he kept a day or 
two in a w a r m , dark place. Then take them out and the 

mellow, rich flavor will repay the trouble. 

They are very nourishing. Try salt with them if they seem 
indigestible; the salt brings out tho flavor and assists 
digestion. 

Dry your lemon and orange peels under the stove in tin 

paus or platters, and they will then kindle llres splendidly ; 
there is so m u c h oil in the rind. 

Pineapples are more often eaten half-ripe than any other 
fruit, because so few have ever eaten them where they grow, 

and know not h o w delicious thev are when fully ripe. T o 
test them, try to pull out the still, green leaflets at the top of 

the Iruit. If thev come out easily the pine-apple is ripe ; 

if not, keep it in a cool, dark place until il mellows. People 
in the tropica are extremely careful to remove every speck of 
the e\cs on the. rind, and never eat the round, hard core in 

the middle of the pine-apple. A delicious preserve can bo 
m a d e of pineapple stewed with sugar.—M. Ii. Carrel in the 

Philadelphia Inquirer. 

IS MARS INHABITED ! 

There is one discovery that was made during the last year 
which seems opposed to the otherwise strongly supported 
hypothesis ofa close resemblance between Mars and the 
earth. It relates to Mary's atmosphere. The great English 
spectroscopist Hoggins, the famous Italian astronomer 
Seech i, and mon' rceently the indefatigable Germ an observer 
Vogel, have all put on record their belief, based upon studies 
of tie- spectrum of Mars, that that planet posse>ses an atmo
sphere resembling the earth's and containing the important 
element aqueous vapor. Vogel, indeed, went so far as to 
say, about ten years ago, that "it is dellnitely settled tbat 
Mars lias an atmosphere whose composition does not differ 
appreciably from ours, and especially the Martian atmo
sphere must he rich in aqueous vapor." 

More recent observation have appeared to confirm those of 
Vogel. But n o w comes Professor Campbell, of the Lick 
Observatory, employing some of tbe most powerful and per
fect spectroscopic apparatus in existence, and shows that, so 
far aa the spectroscope is able to inform us, there is no evi
dence whatever of the existence of a Martian atmosphere con
taining watery vapor, or even that "Mars has any atmosphere 
at all ! His observations, m a d e in June, July, and August of 
1894, show that the sunlight reflected to us from the surface 
of Mars undergoes no perceptible absorption such as would 
arise from the existence of an atmosphere surrounding the 

planet, and that the lines in Mars's spectrum which other 
observers had ascribed to the absorptive effects of its atmos
phere are really due to absorption by the atmosphere of tbe 
earth. 
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Professor Campbell's observations do not entirely dispose 
of the supposed atmosphere of Mars. They simply indicate, 
as he has himself pointed out. ti superior limit to the extent 
of such an atmosphere. He thinks that if Mars had an atmo
sphere one-fourth a- extensive as the earth's, he would have 
detected it̂  existen • *. Against the conclusion that Mars has 
no atmosphere and no aqueous vapor stands the unques
tioned existence of the white polar caps ofthe planet, waxing 
and waning with the seasons. Asto this. Professor Camp
bell says, ••Wliile I believe that the polar caps on Mars are 
eoiielusive e\ jdeuce of an atmosphere and aqueous vapor, I 
do not consider that they exist iu sullicient quantity to be 
detected hy the spectroscope." 
In other words, Mars does cot possess an extensive atmos

phere, but it may have one about one-quarter as extensive 
as ours. Does such a fact preclude the supposition that 
."Mar< is a habitable world V Hardly ; for although we should 
die like lish thrown out of water if three-fourths of the atmos
phere were suddenly withdrawn from the earth, yet it is 
plain that beings resembling ourselves and our contempor
aries in the annual kingdom would require comparatively 
slight adaptations of structure to enable them to live in an 
atmosphere no more extensive than that which the spectro
scope yet allows to the planet Mars.— From Harper's Weekly. 
ALASKAN SNOW HOl'SES. 
M 1 *i\ adventurous prospeetors have been making tln-ii wa\ 
in the last year toward the Yukon River valley, in Alaska, 
and tlu-y have had to live very much after the fashion of tlie 
natives. Caribou and moose abound, though it is uot much 
sport hunting them when the thermometer registers 50 be
low * ro. 
The natives construct snow huts in about the time that 

would he required to pitch a wall tent. They select a place 
where the snow is about four feet deep. A space ti by 'J feet 
is marked out. Blocks two feet square are cut from the sur
face snow aud set on edge around the excavation for side 
walls. At one end three feet of the space is dug down to the 
ground; iu the balance about two feet of snow is left for a 
couch. The sides aud ends are built up tight and the whole 
is roofed with broad slabs of crusted snow cut in proper 
illmensions to form a flat gable roof, and loose snow is 
thrown over all to chink in. At the end, which is dug down 
to the ground, a hole is cut just large enough to admit a man 
crawling iu on his hands and knees. The hut is now finished 
and the sleeping bags and provisions are packed inside. 
The arms aud ammunition are generally left outside. 
After the outside work is finished everybody crawls into the 
but and the opening is stopped up from tiie inside with a 
plug of snow that has been lltted carefully, and no one is ex
pected to go out until it is time to break camp. The com-
oiued heat from the bodies of the inmates, together with the 
lamp they use, soon raises the temperature, and a degree of 
comfort is obtained, no matter how cold it may be on the 
outside. The Alaska Mining /.'< cord says that a similar de
gree of warmth is obtained by no other manner ol camping 
in that region. Snow tents lhat are occupied for a month or 
more are more elaborate, and are usually built when the 
snow is six or eight feet deep, as tbe roof can then be made 
higher and the hulentered by a covered way aud through an 
ante room in which the dogs sleep and the sleds and other 
articles are stowed, 
Whim fuel is obtainable a kiehen is added to the structure 

with a fireplace cut out of the solid walls of snow. Fire in 
such a fireplace has been used for au hour a day for a month. 
The llr*-.t heat softens tic* e\p,,sed snow, but the snow after
ward changes into solid io* and remains unchanged so long 
as the temperature In the open air remains below zero. About 
the middle of April such snow houses are no longer available 
as they become too damp for comfort, and the usual practice 
is to dig a hole down into the grouud and roof the abode 
with skins. Iu such houses some of the prospectors and trav
ellers lived in comfort fast winter.—A1. 1'. Sun. 

H1UHT OX TIME. 
Thi' si-ieneo. of navigation has been reduced to sin-h accu
racy that the modern passenger steamer may be expected al
most upon the hour. Take, for example, the "Campania," 
In is1.):) she made eighl tri| s, and her average voyage was 5 days, 
20 hours and IH minutes. In 1894she made ten trips, and her 
average was ;"• days, 20 hours and 17 miuutes ; only one min
ute less in 1894 than in 1893, in a voyage of 2,770 miles in all 
sorts of wind and weather. Nor is this exceptional. The 
" Teutonic" made twelve trips in 1898, on au average time of 
ti days, 4 hours and H minutes. In 1894 she made eleven 
trips, and her average was just a trifle slower—(i days, 4 
hours and 17 minutes. The " Elruria " is a little more irreg
ular. Her average in 1893 was ti days, 6 hours and -17 min
utes. In 1894 it was ti days, 7 hours and 28 minutes. The 
"Havel" made tou tripsin lKU.'-t, with an average of 7 days, 
7 hours and 38 minutes for a distance of 3,080 miles, from 
the Needles to Fire Island. In 1804 she made nine trips, 
with au average of 7 days, 7 hours and 24 minutes. The 
" Fitrst Bismarck" made nine trips in 1893. Her average 
for tlm year for a voyage of 3,080 miles was 7 days and 15 
minutes. In 1H'J4 she made six trips, and her average was 
7 davs and 54 minutes. The " Columbia" made nine trips 
in 1893, with au average time of G days, 22 hours and 12 
uiiuuo-s. In 1894 she made six trips, with an average of ti 
days, 22 hours and 8 minutes. The '• Neir York," though 
not the fastest, has the best record for regularity of auy of 
the Atlantic fleet. Her average time has not varied for 
years, ami she can be expected almost on the minute every 
voyage. Hhe has crossed the Atantie more times, and has 
carried more passengers than any other steamer of her age 
ami has been more regular about it. Tbe ''New York 
made fourteen trips west bound, in 1893, with an average 
time of C days, 21 hours and 31 minutes. In 189-1 she mad" 
fifteen trips, westbound, with an average of 6 days 21 hours 
and 45 miuutes. Her sailing distauce was 2,770 miles. In 
lKi'i she made thirteen trips, east bound, with au average of 
G days, 20 hours and 30 minutes, which was just one minute 
faster than her west bound tune that year. In 189-1 she made 
fifteen trips, with an average time ••['(• days. 20 hours ami 24 
minutes. Therefor'-, in crossing the ocean flfty-seven times 
in both directions, at all seasons of tin* year, her widest vari
ation (or two years was only 1 hour and 21 minutes. The 
old " City of fhester" also of the American liue. is another 
Steady boat, her average being 9 days, IS hours and 11 min
utes in 1893 aud 9 days, 1") hours and 2K minutes in 1894.-
S.-tetthtie Anil ei. tilt. 

Will W E COOK FOOD. 
It would he absurd, in the face of the tempting viands daily 
pla 1 before ns, to say that food would be just as well un
cooked. V»t to render f I more palatable is the least of the 
reasons for cooking ii. Man is endowed with teeth which 
are suitable for the mastication of both flesh and a vegetable 
diet : and it would n 1 but a comparatively short time to 
accustom him to raw f I of either description. 
Unfortunately, or fortunately, as the case may be, all food 

has to undergo certain changes before itcan betaken Into 
the system a- i rishment, fart of these ehanges take 

place in the month when the food is subdivided bythe pro
cess of chewing or mastication, aud part are made hy tbe 
action of tlie juices of the stomacli upon the mass. 
Nourishment depends upon tbe oompleteuess with which 

f 1 is changed by the proeessesof mastication and digestion. 
In tbis modern era, when everything is done with a rush, 
there is great dauger of throwing upon the st aah re 
work than it can do, by the hasty and iuelllcient manner in 
whieh w*e chew our food. 
Here we perceive tbe great province of cooking-—that of an 

intermediary agent between an insufficient mastication and 
an overtaxed stomach. In other words, cooking may be 
made toserve.to some degree, the purpose of mastication. 
Potatoes i ked till they are "mealy" need much less time 
and chewing than those "which are boiled hard and "soggy." 
I in the same principle, the pride of the housewife is iu tier 

•'light aud spongy" bread. It is better than the bard cakes of 
milled corn and water that were relished iu primeval days, 
because the minute bubbles of air which aro incorporated 
iuto the bread facilitate its digestion, without the labor of 
long chewing which the cakes demanded. 
Meats and vegetables, upon being properly cooked, lose 

thecovering inside of which the llbres and grains of nutri
ment are hid, a result which, it is true, may be similar liy 
ohtaiued by mastication. W e must not suppose, however, 
that it is easy to obtain proper results in cooking, or to 
reeognize them when they have beeu obtained. Because au 
article of food is palatable aud slips into theatomach without 
effort may lie the last of reasons why it sbould lie nutritious 
and easily taken care of by tbe stomach. 
Indeed, so great are the difficulties in mastering the proper 

methods of cooking, and so important are such methods to 
the human economy, that the subject deserves to be treated 
rather as a science than as an art.— Youth's Companion. 
AN EARTHQtl.lKi) DETEtTOK. 
It has become possible to discover an earthquake and to 
mark its force at a distance of over 7000 miles. This seems 
to smack of magic, but it is, nevertheless, a scientific fact. 
Home time ago it was stated as simple truth that the earth
quake in Algeria was made known to the scientists in Paris 
itself while it was actually taking place, by the undulations 
of certain delicate instruments over a strip of paper. That 
the movements of ttie earth could thus transmit themselves 
almost instautan -Iv. registering, as it were, across the 
Mediterranean and nearly the whole of France more quickly 
than a telegraph message <-ouId have been sent, was thought 
hardly plausible. But it can well be believed now, in view 
of a recent more marvelous demonstration of the self-regis
tering of an earthquake much further away. 
Within au hour from the time it commenced the late earth

quake in Japan had revealed itself tothe instruments of the 
Roman College. Tbe oscillations of tbe earth outlined them
selves on a single sheet of paper clearly and distinctly, show
ing plainly that there were five separate "disturbances" of 
varying force. Recent seientille reports that have just come 
from the Japanese Eaipire confirm the accuracy of the in
struments of tbe Roman College in a most remarkable mau-
ner. The practical part of the disci ivery is that the approach 
ofan earthquake may betold with little chance of error, i 
though ft must be confessed that the instruments give no 
hint of direction, nor do thev indicate the starting point. 
Instruments of this character were at Nieulaieff* and 

Charkow, cities in the central part of Russia, and here the 
Japanese earthquake mentioned was registered even more 
plainly, the distauce in this case from its seat being fully 
4500 miles. The instruments in these towns were carefully 
watched at this time and they were seen to oscillate and mark 
the tremblings of the earth for over an hour. 
One of the most remarkable of modern inventions, indeed, 

is tbis seismograph, which was iuvented by Bertelfi, thi? 
"Father of Earthquakes." Tlie must valuable evidence of 
its practical benellt to mankind was in 1883, when the sensi
tive machine gave warning of an eruption of Mount Etna. 
f'p to this time, however, it has only been valuable for fore
telling shocks comparatively near at bund. Tbe long-dis
tance instances recorded above are the lirst in the history of 
the seismograph. —A"."- I'm7/ World. 
•' Hl'ILDING" A BOOK 
"ALTHOUHH we are apt to speak of the 'writing' or the 
'making ' of a book, rather than of its ' building,' each of 
these is a distinct operation ; and when a hook, lirst written, 
then made , is Anally ready it has been built as truly as a 
house or a ship is built. It has demanded an equal amount 
of careful planning, skilled labor, and close attention to the 
thousand details that go to the making of a completed whole." 
With these words Kirk Munroe begins an exceedingly inter
esting and valuable article on "The Building of a Book" in 
IlarpiFs Round Table for August 6th. Himself a success
ful author of tales of adventure, Mr. Monroe is enabled by 
his own experience tn speak witli conilib-nee ujnui such topics 
as authorship, the training that fits one fur tin- profession of 
letters, the selection of a subject for a projected work, the 
preparation of the manuscript, and so on to the moment 
when "the precious manuscript is put into a box and sent off 
to a publisher." At that point in the narration tlie fund of 
Mr. Munroe's varied experience is still further drawn upon, 
and we And bim examining the newlv arrived manuscript 
from the publisher's point of view. Forthe purposes of this 
article of course the book is accepted, the questions of royalty 
and copyright and such matters aro adjusted, and we are 
led onward through composing-room, press-room, and 
bindery, with entertaining descriptions of the mechanical 
processes that precede publication. 
Naturally, the most quotable portions of the article are 

those relating to the creative period—as wliere Mr. Munroe 
says : "So every oue, except those who know, imagines book-
writing to be so easy that most of those who desire to earn a 
livelihood without very hard work try their bands at it. 
The girl of brains and education, thrown upon her own 
resources, decides to become au author; and, after a desper
ate struggle, fails because she has no real experiences to 
draw from. The sea-captain who is too old to follow his 
chosen profession, but must still make a living, and is brim-
author. When he, too', meets with failure, fio blames every
body and everything except himself, and rarely discovers 
that the reason he cannot become a successful author at his 
time oi life is because he has not been trained to tlie business, 
and does not know how to write." 
TIIK TEMPE11ATURK UMIEK Us. 
Beneath the peninsula of Lower Michigan there are brines 
and sheets of mineral water lying in basin form, and very 
rich lu salts, bromides, etc., and of great Ileal and com
mercial value. They have been reached by numerous wells, 
which run down to about 30110 feet near the centre ofthe 
basin, as at Alma and Bay City. Tlie waler nes up from 
the bottom of these wells'hot ("over 90 degrees), showing a decidedly re rapid increase In temperature than In the copper miins. But the famous C stoek lode, where fabulous wealth lured the miners on, showed perhaps the most rapid increase in temperatue that man lias ever dared to face. It was, however, doubtless due to the action of hot water 

rising from Still greater depths—probably thesame waters 
th-it deposited the silver ores—still at work. 
In tbe mines of this region the miners, naked as savages, 

reeking witb perspiration, drinking pailful after pailful of 
ice water, (twenty tons of ice, or, in another case, niuty-flve 
pounds per man, were used each day), could labor but ten 
minutes at the drift, (in imminent danger of being scalded by 
striking a stream of but water) before being overcome bythe 
heat and reeling to a cooler place. Fainting, delirium, even 
death, havo been tbe effect of the reaction on coiningto the 
surface. Verily, tbe Cuban proverb that a Yankee would be 
found to go after a sack of coffee though it were at the gates 
of hell, was not far from the literal "truth. However, the 
rate of increase ol temperature may vary, all indications thus 
agree that less than ten miles below us a red heat is attained. 
and within twenty a white heat. Think of it! Ten miles 
below us it is red hot. Ten miles ahove us we have the pit
iless cold, far below zero, of interplanetary space. To what 
a narrow /.one of delicately balanced temperature is life con
fined \—The Popular Science Monthly. 
SILK UNDKRWKAR. 
Some years ago, a child, feeble from its birth andthe object 

of the tenderest solicitude ou tbe part of its friends, was, on 
the advice of a specialist, put into all-wool garments. 
From underwear to cloak, everything was of pure wool. Tbe 
plan had worked well for some children, but m tbis case the 
little one rapidly declined in health an.l spirits until its 
friends were alarmed. Finally au elderly visitor suggested 
Clothing the child in silk. She said that after years of inva
lidism she bad found pure silk garments a most agreeable 
and healthful change. She made tbis discovery by accident. 
Being taken with a heavy chill, there was nothing in the 
way of wraps available but an enormous old-fashioned shawl 
of white crepe and a silk patchwork quilt. Being wrapped 
in these, tbe seusation of warmth and electric glow came to 
ber almost immediately. As she was subject to these attacks, 
it occurred to her that the silk might have something to do 
with tbe almost instant relief. Tune after time she tried tbe 
experiment on herself and members uf her family, witb the 
most surprising results. 
Ou her advice the little one was provided with silk gar

ments. Her knitted underwear was changed only every 
other day, being worn constantly day aud night. Petticoats, 
waists and dresses of soft silk were worn, and within ten 
days the improvement in the little oue's condition was re
marked by every one. 
Several sick persons have been similarly treated with the 

happiest results. Of course, this may not answer for every 
one, but when there is a b»ng continued stage of feebleness, 
when ordinary remedies -eem ineffective, it is well worth 
while to resort to out-of-the-way means to bring about the 
desired change. There are persons whose temperaments 
seem to indicate a demand for unusual healing methods. 
And for these the rule of aveiage is not only absolutely with
out sense, but sometimes injurious iu the extreme.—New 
York Ledger. 
HINTS OM FOOD. 
It has heen demonstrated over and over again that man 

cannot live on a diet composed of any one of the alimentary 
principles. Whenever the attempt has been made to support 
life on any one of them, such as albumen alone, or sugar or 
starch alone, or simple gelatine, the result has been a practi
cal starvation. Au experimenter managed to support life for 
ten days on a diet composed entirely of albumen, derived 
from bullock's blood and water. Symptoms of an alarming 
nature soon showed themselves, and at the end of ten days 
he was obliged to desist. Attempts of a less rigid kind also 
terminated in a similar way ; ami iu those cases where life 
Jiad been snpp''rt**d entirelv* upon loan meat or upon eheese 
tfie health has quickly deteriorated. In some conditions of 
the constitution, SUCb S3 diabetes, it becomes necessary to 
deprive the patient of carbohydrates, because of bis inability 
to assimilate them; and only those who have themselves suf
fered or have closely watched the sufferings of others can he 
aware of tbe misery whicb a restricted diet of tbis kind en
tails on the sufferer, and the terrible longing for the forbid
den food. In the early days of his existence man is de
pendent entirely on one article of diet, viz., milk, and it is a 
remarkable and most instructive fact that milk contains an 
admixture of all the alimentary principles we have enumer
ated—the albuminates, carbohydrates, fat. water and salts. 
Milk may, therefore, be regarded as a typical food. If milk 
is allowed to stand, tbe cream rises to tlie top, and may be 
skimmed off. This is the fatty constituent ol milk. If to 
the skimmed milk some rennet be added, thi' casein will 
conciliate and sau ba separated as curd. This is the albumi
nate or oitrotgeoooaconstituent of milk. The fluid left after 
the igubition nf the easein, which is known as whey, con-
lain*- tin- -agar of milk, or laetin, which is tlie carbohydrate 
constituent, as well as the salts and most if the water. 
Il-uighly sp.*nkiug, therefore, butter, is almost pure fat, 
cheese i- almost purely albuminous, and whey is the vehicle 
of the sugar and salts.—Cassell's Family Physician. 
THE K\l> OK AU TIIISI*>. 

"TAIL-PIECE" This title Hogarth, tbe celebrated English 
painter, gave to his hist work, Grouped in an ingenious 
manner, he painted the following list to represent tbe end of 
all things: a broken bottle; tlie butt end ofan old musket; au 
old broom worn to tbe stump; a how unstrung; a crown 
tumbled to pieces; towers iu ruins; a cracked bell; the sign
post of an inn, called tbe "World's End," fnlliugdowu; tbe 
moon iu her wane; a gibbet falling, tbe body gone, and the 
chains which held it dropping down; the map of the globe 
burning; Fhcebus and bis horses lying dead in the clouds; a 
vessel wrecked; Time with bis hour glass and scythe broken; 
a tobacco-pipe with the last whiff of smoke going out; a play-
hook opened, with tbe exeunt •imni-s stamped in the corner; 
a statute of bankruptcy taken out against nature: and an 
empty purse. 
Hogarth reviewed this work with a sad troubled counten

ance, Alas something lacks. Nothing is wanted hut this, 
and taking up his pah tie he broke it aud the brushes, aud 
then with Ids pencil sketched tbe remains. "Finis, 'tis done!" 
he cried. It is said that lie never took up the palette again. 
and a month later died.—Harper's Hound Table. 
WHERE THK PRESIDENTS AltE BURIED. 

George Washington is buried at Mount Vernon, Virginia ; 
John Adams at Quinsy, Massachusetts ; Thomas Jefferson at 
Monticello, Virginia; James Madison at Montpelier, Vir
ginia. James Monroe at Uichuiuinl, Virginia; John Quincy 
Adams at Quincy, Massachusetts ; Audrew Jackson at Nash
ville, Tennessee; Martin Van Buren at Kinderhook, New 
York ; William Henry Harrison ut North Bend, Ohio; John 
Tyler at Richmond, Virginia; James K. Polk at Nashville, 
Tennessee; Zudiary Taylor at Louisville, Kentucky ; Millard 
Fillmore at buffalo, New York ; Franklin Pierce at Concord, New Hampshire; James Buchanan near Lancaster, Pennsylvania; Abraham Lincoln at Springfield, Illinois; Andrew Johnson at Greenville. Tennessee; Ulysses s. Grant at River-aide Park, New York; Rutherford B. Hayes at Columbus, Ohio; James A. Garfleld nt Cleveland, Ohio; Chester A Arthur at Album*, New York.—August Ladies' Home Joui-nal 
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TUNNKLIltf-U MACHINE. 
No. 54O,30fi. THOMAS W. FRY, CHICAGO, III. Patented 

Jane (UA, 1895. This invention consists of improvements in 
the tunneling machine, which is k n o w n as the "Stonle; 

Header," 

for Dec. 1893. T h 

of gearing, where! 
Ii, m a y be change. 
hard streaks In it, 
of reducing gears 

clutched to either F for high 

BBS E H O I H E E R 

nprovemsnts consist in the addition 
• speed ol the revolving cutter head 

mi ihe requirement- of rock having 
Tl nglno pinion /•', drives a train 

aud II. T h e pinion a, m a y he 
or to // for slow speed. 

'file wheel /», d ri ves t lie m a in spind le by ans of a feather. 

T h e spindle is fed toward hy means of a nut wheel N. This 
wheel is eoni ted by a train of three spur gears to the 

engine pinion J/, in such a manner that the motion m a y be 
reversed at any time, by the handle it'. Thus the driving 

wheel 0 m a y be thrown out of gear if desired, and the feed 
nut bo turned, either way, at any speed. T h e jacks fl an* 

hinged as shown, so that tbey resist tbe twisting tendency of 
the machine, yet m a y be readily turned down, to faeilitate 

moving forward or back. 

MININU MACHINE. 
No. 541,134. JAM EH A. Wioos, .In., IIIUMIXOBAM, ALA. 

Patent* 'l dime 18th, IS'15. Fig. 1 is a perspective view at the 
front end of the machine ; Pig. 7 is a lengthways section on 

driven by a sprocket Z7at the rear end of the frame. This 

sprocket is rotated by means of the gears F and E, and tbe 
engines ft T h e cutting frame is fed forward by means of 
pinions which engage the racks a', whieh are secured to the 

stationary main frame A. T b e feed pinions are driven by 

means of a train of fast and loose gears whieh operate in 
either direction, according to the position given to the clutch 

lever 3, T h e cutting frame is guided by means of a central 
bar I", which moves between the clips a, on tho front cross 

girt A-. It is also guided in the coal by means of a block 1', 
which enters into a narrow groove above the main kerf, 

whieh is cut by ans of the small cutter head .V. This head 
is rotated liy means of a sprocket wheel between tlie upper 

aud lower plates, which eugages the main cutter chain. 

K O C K DRILL. 

No. 542,542. T H O M A S SYMONOS, LEOMXSBT] 
ented July 9th, 1892. Pig. 1 isa leugthwuy! 
drill; Fig. 'J is a perspective view, on a larger 

3 Is an end view showing the plan of the eutt 
edge 2 extends across the face of the bit, anil 

Mv-.s. -",*/-

tion ••: the 
ale. and Fig. 
| edge-. T h e 

e edges 3 ex

tend at right angles with 2, hut do not intersect with it. T h e 
circular edges 4 are sloped backward and dow n w a r d as 

Fie I 

: 

r,c z 

JgC%rZ3^ 

shown. Behind each circular tooth a hole 5 Is made, which 

opens into a larger central hole (.. It is intended that all of 
the chips and water shall pass up through these holes while 

drilling. At the upper end of the drill tube /;, js a valve /, 
which i qtens during the d o w n stroke, and '-loses during the 

upstroke of tlie drill. Thus tbe drill acts like a p u m p to suck 
up tin* borings and water, and lo drive them up through the 

hit and drill tube. 

PNEUMATIC PCMP. 
No 542, H22. JAMES E. BACOX. RICHMOM,, VA, Patented 

July IGlh 1895. The well A may be of any desired charac
ter. The same is usually bored and provided wilh a lining-
tube extending down to the rock, and the uptake or discharge 
pipe B is of a size adapted to the volume of liquid to be dis
charged, and the lower end of this uptake-pipe is slotted, as 
reprejented, and below tbe slotted tube C nn air-reservoir /' 
Is provided. T h e air-supply pipe F passes d o w n to the 

out of the reservoir D, aud then the air will discharge the 
water rapidly from the nozzle ti and start tbe well suddenly 

by the upward movement given to the column of water in 
the nptuke-jijpe, aud in so doing any sediment or foreign 

materials in the well will be rapidly carried out: and the 
pressure afterward necessary to continue the A o w of wuter 
lu thO Uptake-pipe will be but little ill excess ol ttie weight ol 

the column in the well above the upper eud of the nozzle tl. 
In some instances it is advantageous to supply air to the 

uptake-pipe at one or more places above the air-reservoir I), 

and with this object in view pipes // are provided witb 
elbows screwed into the uptake-pipe Ii at several plaees, und 

these separate tubes extend to the top of the well and are 
provided witb valves A' to regulate tbe admission of air 

under pressure, so that its discbarge iuto the uptake-pipe 

m a y aerate the water to tbi> extent necessary to raise is to 
the required place of delivery. 

F U M P VALVK. 

, W.UUIKN, MASS; Patented 

ive is made in two parts R 
nt valves. Both are annu-

No. 042,083. GEOROB D E LA 

July 2nd, 1895. This improve. 
ami P, wliich arc really indepi 
lar in form, and both slide up 
The opening ol the inner valve /•, is resisted by tbe spring Ft, 
which bean against the ring 8 on the arms of tbe outer valve 
R. This spring is m a d e light, so that /' can open very easily. 
The outer valve Is held d o w n by a spring 7', which bear/** 
agaiust a moveable collar ". This collar is moved vertically 
by an arm M. which is connected to the piston rod or plunger, 

so that it moves in unison therewith. As tho plunger begins 

its stroke, the arm M Ti

the valves. Tbe resist 
water ii 

takts the pressure nearly ofl 

he resistance of the valves to tbe passage oi 
educed. As tho plunger nears the cud of it*-

stroke, the arm M descends and compre*-scs tbe spring T, 
thus urging the large valve to its seat. The smaller valve t 

remains opeu until tbe stroke is lluisbcd, but being quite 
small, it takes its seat without perceptible shock or jar. 

Thus the advantages of a positively moving valve arc attained, 

without positively arresting tbe current of water, allowing 
the m o m e n t u m to be spent in useful work instead of useless 
shocks. 

AIK (O.MI'ltKSSOH. 

No. 542,42(1. .FRANCIS M. BITES, PITTSBURGH, TENNA. 

Patented July 9th, 1896. Fig. 1 is a vertical section of a 
doubl nopressor ; Fig. 2 is a vertical cross-section ; Figs. 
lu and 11 show the construction ol* tlie governor eccentric. 

The cylinders arc different in si/.e, I being the high pressure, 
and .1 the low pressure cylinder. T b e steam to drive the 

machine is admitted to the annular space between the piston 

the center line; and Fig. 8 Is a partial top view. T h e cutters I reservoir I). Within the air-reservoir is ano/.zle or tube U, 
are attached to a chain, df the kind commonly employed ln I passing through the top head of the air-reservoir and rising 

machines of this class, which runs around suitable sprocket ahove the in let-openings in the pipe C. T h e pressure of the 
wheels at the front corners of the cutting head U, and Is I air in starting the well must be sufficient to drive the water 

li, and the lower end of the cylinder, and at the end of the 
stroke it is expanded into the corresponding space below the 

piston 6U. T h e air Is taken into the space above piston 6", 
during the d o w n stroke. It is compressed during the up 

stroke, and is shifted over into the upper part of cylinder 1, 
where the compression is completed. Thus, the steam is 

used expansively, and the air is compressed in two opera-
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tions. T h e inlet air valve B is moved positively by the ec
centric 34 and rod 31. The air discbarge valve 1) is moved by 
th 'centric li*.*, and rod 20', and the steam valve C, whicli 

controls both cylinders, is moved by the eccentric HI and rod 

20. As shown iii Fig. 10, both eccentricsare m a d e in one piece, 
but are on opposite sides of the shaft, so that when they are 
shifted bv the governor 17, the throw of one will decrease 

exactly as that of the other increases, and vice versa. Thus, 
w h en the governor alters the point of cut-off of the steam, 

it simultaneously opens the discharge valve earlier, and so 

adjusts the work done in the compressor cylinder to the 
power exerted in the steam cylinder. Both compressor 

pistons are coupled by rods 12 and 12" to double cranks. 
whieh are exactly opposite to eaeh other. By tbe construc

tion shown, a very compact machine is secured, which is 

capable of operating at high speed. 

DUPLEX PUMP. 
No. 540,R;IM. JOHN W. BOOTH, THiLAnELPniA. PA. Patented 

June llth. 1HU5. Fig. 1 is a vertical section through one of 
the cylinders and its corresponding valve chest; Fig. 2 is a 
cross section through the valve chest-, and Fig. 5 is a cross 

section of the valve on the opposite side of the p u m p . Both 
steam cylinders have ports whieh extend to the steam chest 

/', as shown. This steam chest would, of course, he located 
closer to the cylinders, in actual practice. Both valves are 

circular, and turned in bored seats, the valve on one side 

the purpose of this resistance the hole is lllled witb 

liquid having a head considerably exceeding tbe natural 

pressure of the water in the water-logged ground 
through which the hole passes, and the liquid is composed 

of a mixture of clay and water or similiar materials, 
whieh firings the speeilie gravity of the liquid up to 1.2. 

T h e object of using such a semi-liquid is to increase the 

pressure of the internal column of liquid against tin* Bides of 
the bore-hole or shaft, and moreespecialy to render the sides 
ofthe boring water-tight d o w n to a certain depth by the 

penetration of the clayey materials, and thus to prevent tbe 
escape of water to waste, from the interior of the boring into 

the surrounding soil. ,1, Figs. 1 aud 2, designates a guiding-
tube or filling-tube ; B, the 11 lled-in water. C, Figs. 1,2, 
and 3, designates the clay inflltered into the wall oT the hole 
by the water. II, Fig. 2. designates the bottom piece below 

B A 

being moved by a lever E or A*' which engages the piston rod 

ou the other side of the p u m p . The shaft R extends into the 
hollow body of the shaft N, and operates the valve P, by 

means of a pin /'.which proje:ts through a slot in the shaft N. 
T h e valve L is moved by tbe shaft ..Yand lever h". T h e steam 

valves L aud /' are so constructed, tbat they must m o v e in 
opposite directions to admit steam to tbe corresponding ends 

of tbe cylinders, because the pistons are moving iu opposite 
directions, at the m o m e n t that either valve is reversed. T h e 

valves are easily aeeessible, and the working parts are very 

few in number. 

vi*MP PISTON-

NO. 541,634. JAMES S.SCOTT, D E L L ROY, OHIO. Patented 

June 25th, 1895. Fig. 4 is a lengthways section of the piston; 
Fig. 3 is a perspective view having the follower and one sec
tion removed; and Fig. 5 is a view of one of the sections. T h e 

packing F is of auy ordinary kind of elastic or llbrous mater

ial. It is supported by a rim which is m a d e in four or more 
sections C. These sections overlap each other in such a 

manner that they break joints, and properly support the 

the tube A. E, Fig. 3, designates the complete lining, w w 
indicate tbe water-level. The operation is as follows : In 

the case of bore-holes of small size, such as are shown in 
Fig. 1, and in Fig. 2, the tube A, which m a y fie called a 

"lllliug tube." is first sunk according to the method hereto
fore in use for a depth of from ten to twenty yards below the 

water-level for the purpose of keeping out the upper strata 
of loose ground and gravel, and of thus obtaining a llrm 

guidance forthe boring tools. .Vc, during the subsequent 
boring operation. W h e n this work is completed, then the 

means above described are resorted to. For this purpose the 
tutting A of the hole, or the fining .1 of tin- shaft, is carried 
up ILS high as possible above the natural water-level ir ir and 

is lllled with water. T h e speeilie gravity of tbe liquid is 
brought u p to about 1.2 by mixing with clay or similiar 

material. While continually attending to these precautions, 
tbe sinking of tbe bore-hole or shaft is proceeded with by 

means of the usual boring apparatus, until tbe firm ground 
is reached, where tbe hole or shaft is to end. Then, Imt only 
after the boring has been completed, the lining-tubes or the 

shaft-lining E is inserted and carried d o w n to the bottom of 

the hole, and thus tbe external soil is kept out. 

COAL DRILL. 
No. 542, 153. ROBERT H. ELLIOTT AND JOHN B. CARRIN-;-

TON, BIUMINOHAM, ALA. Patented Jul<! 2,1895. Fig. 1 is a 
side view of tbe machine, when at work ; Fig. 2 is an end 
view of the motor, on a larger scale • Fig. 3 is a section 
through the driving sleeve; Fig. 4 shows the end ofthe 
drill spindle; and Fig. 5 shows the drilling bit. The 
drill spindle X is constructed with a deep slot which llts 

••a 

packing at all points. Each seetion consists of a tapering 
block which fits upon the surface of the cone B, and I 
tongue or rib which slides in a dovetailed groove a in the 

cone. The ends of the seetions are gripped between the fol
lower K and the head li, by means of the nut il. W h e n it i * 

desired to expand the packing, the nut is eased oil'a little, 
then the cone li is forced forward by the set screws d, and <: 
i*** again tightened, thus securing all parts firmly in place. 

METHOD OP ! 

irKllMANY. I'ali 

ore-holes and s 

F R I E D R I C H II 

Jul., 16, 

NKING SHAFTS. 
OHIOMANN, Aix L A ('£ 
1895. This method ol n king 

ksaml 
in that differs mainly 

the lining of tbe bore-holes with tubes, or of shaft! 

masonry, is not done during the boring, hut only after the 
bore-holes and shafts have been carried d o w u to the llrm 

ground whieh it Is desired to reach. T o enable this to he 
done, a resistance i~ offered by artilfeial means to the Inrush 

of the lluid soil, to prevent the caving In of the aides 
of the hob* iluring the progress of the boring. For 

spindle is tubi 

motor /'', Is conducted bv 
Theair pusses through th 
near the bit, and serves to 

hole The spindle is fed f 

nut/*1, 

f the fat is notched 

pludle, so that when 

s the bit llrmly in 
ixhaust air from the 

the' hose E' to the rear eud of it. 

e spindle and escapes from holes 

blow the chips and dirt out ofthe 
jward bv means of the hinged half 
ed and released when desired. It 

the sleeves M and A" is frictional, and can be adjusted so as 
to slip, at any certain degree of resistance. T h e rear end of 

K carries several hlocks R, see Fig. 2, which ean be driven 

Inward against tbe sleeve M, hy means of the c a m plate P. 
By turning P to the right, the blocks m a v be ma d e to sieze 

M with sufficient force to drive the drill. If the bit encounters 
auvthiug too hard to cut, ,1/ will slip and stand still, while the 
motor continues to turn. The c a m plate is clamped in any 

position by means of the largo circular nut Q. 

COAL DRILL. 
No. 539,491. JOHN T. SNYDER, LUZERNE. TA. Patented 

Mon 21st, 1895. Fig. 1 Is a section along the axis of the m a 
chine ; Fig. 2 is a cross seetion through the wheel fi • and Fig. 

3 is a front end view of the wheel 7. In this machine the 

usual feed screw is discarded, and the spiral blade of the 
auger is used to secure a proper feed motion. The main 

driving gear G is constructed with a long tubular hub 4, hav
ing two splines 10, cast or otherwise secured to the inside of 

the bore. Each spiral of the auger is nob-bed, as at 11, to 
lit the splines 10. Thus the auger is revolved with the gear 

r if & *** *** /S 

G, the central part of the bor 
motion is produced by the revol 
slower speed than that of the w 

by making the number of teeth 
iu 6. Both wheels are drii 

open. The feed 

gear 7, at a little 
• is accomplished 
two more than 

by thesame pinion 17, anil 

tbe bevel gears 22 and 18, T h e crank shaft 19 is fitted for . 
crank at each end. The feed wheel 7 is lifted with rollers 14 
which engage tbe auger blades, aud feed it forward with 

little friction. Both wheels run on ball bearings 16, so that 
the machine operates very easily. The working parts are 
mounted on trunnions, in a yoke 3, in the ordinary manner. 

PUMPING ENGIVB. 
No, 542,084. G E O R O E DELAVAL, W A R R E W , MASS. Patented 

July 2nd, 1895. Fig. 1 is a top plan of a triple p u m p ; and 
Fig. 2 is aside view of the same. The piston rod of each 
p u m p is connected by a link 4, to a lever//', which is at

tached at 15 to a plunger 0'. T h e lever //' is suspended on 

a pin 16, upon a crank 0. The crank together with the up
per half of the lever, forms a toggle, which forces the plunger 
Q' upward into the cylinder F, at the beginning of each 

stroke, and allows it to descend during the hitter part of each 

troke. Consequently the plunger (}' absorbs some of the 

turned by the motor 1)', gears F', II, and the sleeve ,!/. 

T h e spindle is turned by means of a feather in the sleeve M 

which eugages tbe keyway shown. Th nneetiou between 

of tbe steam, whio 

and gives it out 
aug the driving f. 

plie.l with j 
which is alternately 

of eouneetion shown c 
full strokes. T h e ste 
upon the shaft U, whicli is 

necting the levers //' to the 
necessary. 

r,c. i 
is in excess at the beginning of the 
igaiu during the latter part, thus 
ree. T h e cylinder F m a y by sup-
nay contain only a charge of air, 
pressed and expanded. T b e form 
•es tbat tbe p u m p will always m a k e 
valves are moved by eccentrics i, 
. revolved by means of rods T' con-

rranks shown. N o fly wheel is 
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THE NEW PULSOMETER STEAM PUMP 
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PROSPECTING FOR PLACER GOLD. 

A NOVEL AND GIGANTIC SCHEME IN CLEAR 
CREEK CANYON. COLORADO. 

Showing how Gold Is Obtained on a Large Scale 
from Gold Bearing Gravels under Favor

able Conditions. 
(By Prof. Arthur Lakes, Golden, Colo.) 

Having given au account In the September Issue of THE 
COLLIERY E N G I N E K K A N D M E T A L M I N E R of the general 
plan or the Roscoe placet* scheme, describing the locality, 
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AUD METAL MINER. 

FIG. 1.—STRUCTURE OF EMBANKMENT. 

the character of the under
taking and Its aim, we will 
proceed to give a detailed 
account of the construction 
and of the progress of the 
•work from its inception to 
the present. T wo things 
had to be done at the out-
-eet; one was to build a big 
ditch or flume t-o carry off 
the water of the river and 
leave the river bed dry for 
a space of about half a mile 
or more; the other to get a 
sufficient head of water to 
work the nozzles and sand 
pumps at the places chosen 
for excavation. 

Both works were begun 
simultaneously aud whilst 
one party was making the 
flume to cany off the water 
another was laying pipes to 
bring on the water. 
Beginning then with the 

great flume. By a natural 
widening of the bank on 
one side of the river the 
water was thrown to the 
other side aud compressed 
into a comparatively narrow 
channel, thus affording a 
sort of natural flume to 
start with to aid in divert
ing the water from the cov

eted area of half a mile of river bottom. Starting 
with this natural advantage an artificial flume had to 
be built by sacks filled with sand placed along 
the natural flume so as temporarily to keep back the 
water till a more substantial triangular dam of limber 
partitions Hlled with stones could be built. Thus a 
" ground flume " was constructed as shown In figures 1 
and 3. First a pile of bags filled with sand next the 
mill race, theu a frame work of timber with triangular 
partitions set against It, aud the intervals between the 
partitions tilled wilh fctones and pebbles faced or rip-
rapped on the outer side with heavier stones, until the 
nature of the ground required and admitted of a flume 
of wholly sawn timber being con
structed. 

DESCKll'TluN OF FLUME. 

This flume that carries the river 
Is 10 feet wide by G\ feet high aud 
2.600 feet long. It averages about 
32 000 gallons per second. The 
"beuts" are made 4"x8" and are 
16 feet long, with brace on outer 
side at an angle of 11-J degrees; the 
braces are made 2"x8" and are .1 
feet loug boiled to the 4" x 8" sill 
and upright post. Flooring 4"thick, 
boards 12" wide, length IG feet. As 
the Hume is uot straight hut curves, 
the curving on the lloor is done by 
elevating the outside of the ilume 
to the degree of curve like on a 
railway curve, which makes the 
water run level, the grade Is lj inches 
in 16 feet. This grade Is required 
hy curving a flume and when the 
Hume Is straight ihe grade Is •} Inch 
to 16 feet. The angle at which Horn-
is cut for joining is not over 30 de
grees, sides are made of boards 2" 
by 12" wide. 
Next to get sufficient head and 

water power for the nozzles. To do 
this they had to go two miles up 

the river to a point where the descent of the stream was 
somewhat steep and rapid. There they built an Intake 
flume of wood 6 feet wide and 4 feet deep and 800 feet 
long to a penstock or sand-box which is connected with 
an Allen wooden stave pipe 48 Inches diameter. Before 
entering the penstock the wator passes through a screen 
or iron grating or sand-box which catches the coarse 
rubbish floating in the water, and the over How passes 
through gates on the south side. The main current 
passes into the penstock which Is 8 x 8 ft. wide and 16 
feet high. At the bottom is a well which collects any 
debris so the water passes clean and clear through the 
penstock Iuto the -18 inch Allen pipe. 

^ IP*" "t^m< 
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MAKING EMBANKMENT OF FLUME, SHOWING PIUE AND FLUME. 

I\G EMBANKMENT OF FLUME. 

DESCRIPTION OF THE ALLEN 

STAVE I'IPE. 

This pipe is a modern 
invention by Mr. C. P. 
Allen, Chief Engineer of the 
Citizens Water Company in 
Denver. It originated in the 
problem of having to bring 
water ln large volume a 
distance of many miles to 
Denver, In pipes which de
manded unusually large 
diameter, and which if con
structed of the ordinary 
metal, or earthenware ma
terial would have entailed 
very great expense. Mr. 
Allen, therefore, had re
course to the cheapest ma
terial on hand, viz: wood, 
and the now celebrated 
Allen etave pipe was 
evolved, which has stood 
both the effects of time and 
pressure. The pipe Is made 
of staves of pine, banded 
with steel hoops. The 
staves may be from 2 to 8 
Inches wide and of any 

^ S g 3 = length, from 12 to 24 feet, 
the thickness from 1 to 2i 
inches according to dlam-

M eter and pressure. The flat 
sides are dressed to trute 
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circular lines and the edges are made radial to those cir
cles, a certain number forming a circular ring composing 
the shell of the pipe. The staves are cut nff squarely at 
the ends and have a saw-kerf cut across the face of each 
end, }" Inch deep, for inserting a metallic tongue H 
Inches wide 2{ Inches longer than the width of the stave. 

are shipped in bundles as straight rods and bent on the 
ground around wooden tables. They are painted with 
asphaltum or red oxide 
The shoes are made of malleable iron. The tongues 

which are used In the butt joints are of strap-iron. 
The Allen stave pipe U iu use now all over the West 

ACETYLENE GAS. 

Its Properties and Its Commercial Value. 

Au exhibition and test of acetylene gns was given in 
the Hoard of Trade room in Scranton, Pa., on the even
ing of September Sth, by the following gentlemen, who-

FIG. 4. — F L O O D G A T E SLUICE O N 

This slot is so made that the tongue will fit into It 
closely by tapping with a hammer. In construction all 
staves must break joints ai.d although all the joints of 
one section are brought within a space of 2h lo 3 feet 
(over which 2 to 4 extra bands are distributed} no two 
adjoining joints are placed nearer each other than 6 
inches. This insures great strength of joiut aud the 
overlapping of the mttalllc 
tongue into the staves on 
each side make a perfect 
butt joint. 
The bauds are of round 

steel with a head at one end 
andathiead3 to 5 inches 
long at the other, tbe two K 

coming together in a nial- •] . - — ^ j 
leable Iron shoe of peculiar \ rl 
make, lilted to the form of 
the pipe, and so arranged as 
to enable the staves to be 
drawn tightly together. .'• 
Whe n these baLds are 
spaced for high pressure, 
the power of th numerous | 
nuts turut-d up at moderate 
tension is sufficient to crush 
the wood aud collapse It if 
carelessly exerted. The 
eflect of this construction 
when the bauds are at 
proper tension is to produce 
a stiff, hollow beam of wo*, d 
of enormous strength. 
The pi pe Is consi ructcd In 

the trench where it la to lie 
which is made wide enough 
at the bottom to give stuud-
lng room for the pipe layers 
on either bide. 
Two U shaped outside 

forms are flrot placed in the 
bottou of the tren.h 10 lo 
12 feet apart, and the bot
tom staves witli the tongues 
placed lu the cuds, are placed loosely in position to form 
the bottom half of the pipe, inside which Is theu placed 
a ring of proper size. 
The remaining staves are added, the bands are put in 

position, plac- d the proper distance apart, and the nuts 
are lightened up part way. The staves are then coop
ered out to complete Ihe true circle. Wheu the pipe 
is rouud and true, and all the staves drawn up tight, 
earth Is tamped all around the pipe and it Is covered 
over and the trench refilled. Where the pressure is 
heavy Ihe bands are but two to three inches apart. G.in^e 
of meu on a long pipe are placed every 1,000 feet, and 

FIG. 5.—A B A D B R E A K IN F L U M E A F T E H A FR E S H E T . 

for long water work systems, for irrigation and for 
mining purposes, with much success. 

Figs. 7 and 8 show the method of connecting the wood 
and metal pipe as at Roscoe. 
At Roscoe after leaving the penstock. (See Fig. 0) the 

pipe is burled for a distance of about 100 yards under a 
stoue embankment andpasses by a stonearoh under the rall-

Sle< 
LruD pipe. 
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when working iu opposite directions and the gangs meet, 
coupling of lhe ends is effected by cutting the staves 
about -J Inch longer than ihe space they are to occupy, 
and spring lug tln-ni lino position, the bands closing all 
tightly together make the butt joints at the coupling 
very Light. Soon after the pipe Is laid, wati-r Is slowly 
admitted, and the pipe allowed to soak, before the full 
pressure Is applied which stops all minor leaks. The 
bauds are made of mild steel hearing a strain of 70.000 
lbs. per i-quure Inch. At one end they have a square 
head or special form, at the other a thread IB cut 5 Inuheb 
loug for which dlbtauce the rod is upset. These bands 

t O N F L U M E , 

road. It emerges from the ground ou the other side of 
the railroad track, and follows the grade of the road the 
rest of the way close to the track, to its junction wilh 
the metal pipe. As this pipe has to withstand great 
pressure, tt Is somewhat closely banded, the bands being 
not more than 1 foot apart, and at places where a join
ing of the staves took place, extra bands are placed, and 
still closer toglhcr. Still further along the pipe with 
diminishing diameter, the pressure beiug increased,more 
hands are placed, and still closer together, sometimes 
not over 4 luches apart. The pipe is made to grow 
j smaller and smaller lu diameter, and Is diminished and 

united on ihe principle uf a tele-
Boctlon *"'r ĵ p" ̂ ""J scope, and by I hie compression 
Sleeve. ami 8" trim greater force and pressure is ob-

wtlhS0"wuod tallied. The pipe begius at the 
penstock with a diameter of 48 
inches for a distance of 300 feet, 
then 42" for -100, 38" for 600, 36" 
for 800, 32" for 600, d.-wn by grad
ation to 22 Inches diameter wheu 
it connects with the steel pipe, 
which also In course of its length 
tapers down to 16 inches. ThlB 
steel pipe Is •} of a mile long. 
Another pipe after a certain dis
tauce connects with this, forming 
a double pipe for £ of a mile, each 

I'E. pipe 12 inches diameter. One of 
these Is for hydraulic giant nozzle 

i purposes for blowing thegravel out of the bauksaud river 
bottom, ihe oilier to supply ihe sand pump fur forcing 

[ or elevating the gravel some 45 feet or more from the bot
tom of the excavation up Into thegravel and guld sluices. 
Laying down the Allen pipe took 4 weeks and em

ployed 31 men aud cost at the rate of ig I 50 per foot. 
The capacity or pressure of these pipes given at the 
giant nozzle Is 87 lbs. per fr quale luch and will throw a 
column or water 165 feet high from nozzle 4 inches 
diameter. With a closed pipe it would give a pressure 
of 1811 lbs. 

(TO B E CONTINUED.) 

represent the " Acetylene Light, Heat nnd Power Com
pany" of Philadelphia, I'a.: Joseph A. Vincent. Edward 
0. Naphey, C. C. Adams, F. N. Lewis and Samuel L. 
Kent. 
Through the kindness of the Board of Trade, the 

exhibition rooms were thrown open to those of the public 
who are interested lu the new artificial light. 

After ihe gentlemen from 
-̂<"v*T~"\ Philadelphia were iniro-
•tw^»\ ' duced to the audience by 

Mr. D. M. Atherton, the 
Secretary of the Board of 
Trade, Air. Vincent pro
ceeded to explaiu the prop
erties of acetylene gas, and 
calcium carbide from which 
itis obtained, substantially 
as follows: 

" It is a well-known fact 
that carbon will combine 
directly with various metals 
under ihe influence of heat, 
and . the resulting com
pounds are called carbides. 
The carbides of Ihe alkali 
and alkaline earths, such as 
potassium, sodium, barium, 
strontium, and calcium 
whose oxide is known as 
lime, have the property of 
decomposing water upon 
being brought iu contact 
wilh it, and thereby form
ing hydrate oxides of ihe 
metal and acetylene gas. 
Of all these cai bides, car
bide of calcium is the most 
interesting because of the 
low cost of the raw material 
(lime and coal) and of the 
commercial value of the 
residuum or by product (hy
drate of llu.e) which is 
formed hy tho subsequent 

decomposition of the carbide of calcium upon contact 
with water. The chemical formula for acetylene gas Is 
C\ II, which Indicates 1 hat it is asatura cd hydro-carbon, 
contain ing in 100paris,92 8 parte of carbon t-.t7.7uf hydro
gen. That puch a gas HS acetylene existed has long been 
well-known lo the scientific world, but It remained for 
accidental discovery to learn that Its prepnraUon fur-'om-
merclai uses was a possibility. Io 1888 Mr. T. L. 

AND METAL MlHEft. 

Fio. 8 . — S U O W I S Q CONNECTION W I T U CAST-IRON 24 T O 

20-LNOII K K D U G K U . 

Wilson began a series of experiments relating tothe 
redncllon of the refaotoiy metalllu oxides by carbon 
under the Intense heat of an eleetrieal furnace, and found 
ihat lime, baryta, etc , when subjected to this heat, were 
liquefied and formed molten masses which could be 
brought to ebullition. 
Au addition of carbon caused decomposition of the 

http://t-.t7.7uf
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oxides, carbon monoxide being formed and driven off 
while the fused metal Instantly with t he excess of carbon 
formed a caibide. Further experiments showed that 
when a mixture of powdered lime and coke dust was 
introduced to the furnace, a syrupy mass of pure car
bide of calcium was formed, also that this carbide 
became upon cooling, a dense, cry-talllne dark brown 
substance with a metallic frHdure of blue or browu, and 
having a specific, gravity of 2.62, and chemical composi
tion represented by the formula Ca Cj viz.. 62.5 calcium, 
3T.5 carbon, which evolves a peculiar garllcy odor wheu 
exposed to a damp atmosphere, but is odorless lu dry. 
When lumps of it were long exposed to the air the sur
face absorbed sufficient moisture to become changed to 
hydrate of lime, a thin layer of which protected the 
Interior from subsequent decomposition. 

"Carbide of calcium Is now being manufactured at 
Spray, N. C , at a cost of ahout $ JO.00 per tou. Experi
ments have demnnstiated that 87$ lbs of lime and 56$ 
lbs. oT carbon will produce 100 lbs. of carbide of cal
cium, and 43,' lbs. of carbon monoxide; and 100 lbs. of 
carbide of calcium with 561 lbs of water will produce 
115.62 lbs. of slacked lime* and 40 02 lbs. of acetylene 
The carbon monoxide Is equal to 18-J lbs. of carbon and 
25 lbs. of oxygen. The above formulae will give some 
uudeistandlng as to the chemical reaction. 
"Carbide of calcium is not inllammable, aud can be 

exposed to a temperature of a blast furnace without 
melting, but when placed ln water or Its vapors, each 
pouud of It will generate over 5k cubic feet, (5 892) of 
acetylene gas, having a temperature of 64° F. It may 
alsohedecomposed by exposure to snow ata temperature 
of —24" F. The gas Is colorless but makes Its presence 
known by a si rong garllcy odor. Itis soluble In water 
equal to the volume of the latter, and can readily be 
condensed to a liquid form at much less pressure than 
Is required for carbonic acid gas (C 0y). 
"Acetylene gas at 67.27* F. requires a pressure of 39 76 

atmospheres to solidify it. Carbonic acid gas, requires 
a pressure of of 58.84 atmospheres to solidify it, and 
as this represents the difference between 600 lbs. and 

and 1,000 cu. ft. 4 000 candle power; as $1 00 produces 
iu acetylene gas, 3-V000 caudle power.lt would be neces
sary lo sell city gas at 16c. per 1,000 cu. ft. in order to 
compete with acetylene gas on this basis. 

"As there is les-s gas used, the oxygen ofthe air Is not 
required to so large an extent iu Its combustion, and it 
Is denioustated that the air of a room lighted by this gas 
Is vitiated at the rate of only )> that of ordinary gas The 
brilliancy of the acetylene flame would suggest the high
est Incandescence, but from actual test, it Is much cooler 
thau 1 hat of au ordinary gas llame. The temperature of 
an ordinary gas Maine is about 1,400° C, but no part of 
nu acetylene name Is higher than 900° C. In faot there 
is very little difference between the heat of au incandes
cent electric light aud acetylene based upon the same 
Illuminating power. It Is apparent from this that in 
rooms where acetylene gas is used, there will be less 
danger of over-heating, and the products of combustion 
will not be so noxious as In rooms lighted with city gas. 
Another very Important point iu acetylene, as compared 
with the ordinary Illuminating gas i-*, that tlie amount 
of carbon dioxide and water vapor produced is very 
small. A 5 foot burner of ordinary gas produces an 
amouut oT carbon dioxide that would equal the exhala
tions of about 18 adults, while the acetylene would 
equal the exhalations of about 3 adults. 

"To sum up, acetylene gas is easily detected by Us 
odor. It gives more light, throws out less heat, con
sumes less oxygen and can be produced at much less 
cost. It Is capable of being stored as a solid, lu the 
shape of carbide, as a liquid or as a gas. It may be 
shipped long distances as carbide or as gas manufac
tured from It, and as a liquid may be applied to all pur
poses of isolated lighting, especially as Iu railroads, 
street-cars, carrhges, bicycles, steam-ships or sailing-
vessels, street lighting aud Individual houses, or It may 
be used to enrich the gas In the city houses, stores or 
manufacturles, Its application for the latter purpose per
mitting the manufacture of a gas sufficiently low priced 
to be used for heating or fuel purposes. 

"With all thesefactsin vlewitrequiresnogiftof proph-

Fio. 9 . — P E N S T O C K wiTn ALLEN'S S T A V E PIPE A T T A C H E D , AT R O S O O K PLACER. 

ilOO lbs. to the square Inch, It may readily beseen thai it | 
has an important bearing upon the question of safety In 
handling and use. The carbonic add gas tubes require 
a sustaining pressure 50"o greater than is necessary for 
acetylene. 

"Acetylene gas when subjected to sufficient pressure 
becomes a colorless mobile liquid and as the pressure 
Is slightly relieved It commences to boll and evolve a 
gas, which upon Ignition, burns with an Intensely white 
flame, but if suddenly liberated would instantly solidify 
and form into a snow having a temperature of —118° F. 
and at this low temperature It possesses the same illum
inating power as at the higher temperatures. The 
liquid gas Is manufactured commercially by decomposing 
the carbide with water In a closed vessel, conducting 
the gas under pressure to a condenser, where It is 
liquefied and then drawn Into tanks for distribution. 
"One pound of the liquid when evaporated at 64° F. 

will produce 1-H cu. ft. of gas at atmospheric pressure,or 
a volume 400 times larger thau that of the liquid. In 
ordinary service conditions the gas is not affected by the 
temperature,as it can be cooled to 100" F. below zero, or 
heated to 600° F. above, without Impairing Its illumin
ating power. 
As an illumlnant acetylene possesses lighting power 

and economy superior to any other illumlnant known. 
When burned at the rate of but 5 cu. ft. per hour, Its 
light is equivalent to 250 candles, and as good common 
gas is rated at about 20 candle power, it will produce 
12i times more light for the same quantltyof gas. It has 
therefore 12-i times the value of Illuminating gas 

"Assuming §20 00 as a cost to manufacture one ton of 
carbide of calcium which will produce 10.000 cu. ft. of 
acetylene gas, with a candle power of 50 candles per 
cubic foot, this would place the cost of the gas at $2.00 
per 1,000 cu. ft. of 50,000 candles; $1.00 would therefore 
produce 25,000 candles. With good coal gas at $1.00 
per 1.000 cu. ft., we get about 20 candles for each 5 cu. 
ft. burned, therefore, 1 cu. ft. produces 4 candle power, 

ecy to foretell the early substitution of acetylene or 
all other forms of illuminating gas as well as electric 
lighting, aud while it will work a revolution in the 
methods of lighting, It Is round from its very simptlcty, 
safety, effectiveness and low cost, to work as well,a great 
revolution iu all manufacturing processes. The city or 
town which can supply Its street lamp from the tank 
concealed In Its post, will not be slow iu doing away 
with costly mains and connections. The small manu
facturer will soon learn the utility of cleaner aud cheaper 
gas fuel- The suburban resident may discard his dau-
gerous oil or gasoline apparatus, and the city house
holder may laugh at gas corporations' exactions when he 
divorces his house from the meter and stores his six 
months' gas supply in his cellar closet." 

A Successful Boiler. 

II. E. Collins & Co., Bank of Commerce Building, 
Pittsburg, Pa., Sole Sales Agents for the Cahall Verti
cal Water Tube Boiler, manufactured by the Aultman it 
Taylor Machinery Co., of Mansfield, Ohio, report the fol
lowing recent sales of Cahall boilers for the use of blast 
furnace gas • Illinois Steel Co., Joliet, 111 , 500 h. p. -. 
Douglas Furnace Co., Sharpsville. Pa., 250 h. p. : 
Shoenberger Steel Co., Pittsburg, Pa., fifth order, 500 
h. p.; Salem Iron Co., Leetonla, Ohio, third order, 500 
h. p.: Sharon Iron Co , Sharon, O., second order, 500 
h. p. Those for the utilization of waste heat from heat
ing furnaces, are; St. Louis Stamping Co., Granite City, 
III.; second order, 150 h. p.; National Tube Works Co., 
McKeesport, Pa., 200 h. p.; Mahoning Valley Iron Co , 
Youngstown, O., second order 600 h. p. In addition 
they have secured the following recent orders for the 
direct fire type of Cahall Boiler; W m . Tod & Co., 
Youngstown, O., 250 h. p.: Armstrong Cork Co , Pitts
burg, 250 h. p. Messrs Collins & Co., have just issued 
a card containing a list of repeated orders received for 
Cahall boilers, the length of which shows the great 
favor with which these boiler are received. 

M I N I N G IN BRITISH C O L U M B I A . 

The Mineral Wealth of th-. Province and Its 
Rapid Development. 

In a letter to the Loudon Times of Aug. 23, Mr. Cllve 
PhillipB-Wooley calls attention to the great mineral 
wealth of British Co umbia, and to ihe fact that Yankee 
enterprise is fast making that province " American in 
men, manners, money and sentiment." Mr. Phillips-
Wooley as a loynl Englishman, deplores this, but he for
gets that Yankee enterprise and hustle will do more for 
British Columbia In teu years than Biitish conservatism 
will do In twenty, and, therefore, American influences 
in the province are the best. 
While ihe silver deposits of British Columbia have 

proved themselves rich enough to pay "with sliver even 
lower than at present," silver is not the only precious 
metal found. During the pust year a gold-hearing belt 
of ore has been discovered and opened up, which added 
to the gold-bearhig gravels of the province, Seems likely 
to give British Columbia a prominent place among the 
gold producing areas of the world. 
The completion of the Cauadiau Pacific Railway to 

Vancouver in 1886, made the province acceslble to the 
world, but It is by no means sufficiently opmed up by 
railroads, roads and trails to-day. Up Ull 1890 everyone 
lu the province was too busy wilh towu lot speculation 
lo do anything towards developing the country. Since 
1890 American capital aud energy have proven the in
trinsic value of the mines. 
In speaking of tho progress of development siuce 1890, 

Mr. Phillips-Wooiej says: 

"Iu lf-iHO there were no railways Into Went Kootenay. To-day 
there are three competing f..r her oreB lu 18S3 there were uo 
shipping mlurs tu the country D m lug ihe paBt li mouths, ln 
spite ul thti siiv r panic ami BUCb difliculties ut transportation as 
still exlut, uu*-all ver-load mines al'*ue have shipped sM,&u0 tons 
of ore A n Idea uf the value of this ore m a y be obtained from 
considering a return now lylug before m e A shipment of 2 114 
tous eeiitfroinse eu dtlereut mines to the U m a b a aud Grant 
Sine ter netted to the owners SIOT per ton. Tht- shipment is uot 
eel cted lor ita exceptional value, but at hazard, ao the flrst 
absolutely reliable statement of fact which comes to m y hand. 
"Last year a tsin-lter, repraaont ng au Investment ui IBTMMJUO, 

waa opened al Pilot Hay (uioae to Nelson), and uot only la this to 
be enlarged, l.ut within tbe last form in ht rtspr* Bcntail-.es of tour 
of tbe greatest Amerlcau ameltlug companies have bi-en hover
ing about the district, their apparent aim being to make arrange-

ttabllebmeui of a great custom smeller at or 

ments ioi 

'What baa been written an far concerns our West Kootenay 
galena fields and the oue great bomlte deposit at Nelson only, 
but since ihe autumn or 18***-*" another belt of mineral of au entirely 
different onara* ler to tbe min ralof Slu-can has been opeued up. 
" W e know that from the Kettle river to the salmon river (a 

tributary of the Peud d'orolllei, at lea-l, there is a belt of 
pyrrothlte, with some chalcopyrite, carrying gold In vory cou-
siderab o qupiiiiirle-', somn silver, ami a percentage of copper. 
ln September, IHH-I. there were only four houses at itossland, tho 
prluclial oimp, so far, on this belt. To-day. Hoss land la a town 
of fr m l,4uo to 2,000 people, growing with truly American 
rapidity, from which last month four of heryoung mlneashipped 
to Helena aud Tacoma a,9U0 H tuna, of the value of SI3.1,386. 
N e w machinery IB on its way iuto hossland, and this monthly 
output wtil short.y be doubled One m ne alone Is under con
tract to the Moutana Ore I'urchaa ug Company t > Bupply 76,0(10 
tone durlmi Ihe next four years, and auoti.er tb.* War Eagle, has 
since ils purchase lu December last pa d dividends ami.lint log to 
betwem **•'Ji"1 aud "ia I,I»H>, iheieby cover ng lis orl lual cost 
ami all sl.sen.-i.-ni* expenses. For Ibis mine 1 H m credibly 
Informed thai #!MI.0LK.I ia now offered and half a million for A D 
adjoining property Unless readers bear III mind i b~ lime in 
whicu. these things have bei-n doue, ihe limited lobulation we 
have to driw upon, and ihe a'.normal xcan-lt of ca-b In this 
country, these developments may not seem great, aud yet there 
must les nne great Intrinsic value iu»ur mineral belts. If It were 
not ao. onr mountains would imt be alive wilh prospectors from 
tbe Cmur d Alene, onr camps with middlemen representing the 
greate-t American mining capitalists aud ore-baud lei?, neither 
should we have In such a young country so many shipping 
miues. In th- uew belt we have already the War Eagle, he Kol, 
Josie, Nickel Plate, Cliff, nnd Non hern -tar, whl.st scores of 
pro-pectsare being rapidly developed 

*• lu tho silver-lead dUirlct trie mines which have shipped are 
Flvp, Mali . Hi-

it Ion, tbr chiel the Star. 
ee, Kueivan, Ruth, Ulue Hell, aud 

null Mar bids fa r, lu tbe opinion of the 
ly whose opinion 1 have heard, to rival 

e great bornlte mine which should have 
long -*r.i Ui s mad.- our country known on tb - LouUon Stock Ex
change, At last It seems ss If It was to b'» worked In som thing 
like earnest. An inr al tram way is being put In to deliver 100 
tous per diem, and within the next 1*2 mouth- Loudon ought to 
kuow as much >.f lh» Silver Kin*-* as Nelson knows 

" Scattered throughout the country are fret* milling properties, 
one at McKlnney, ou which they have sunk 150 ft., a uot her (the 
Poor man! near Nelson, which h'.s p-od for Itself over and over 
again, and others at Kalrvlew and elsewhere. '!'• roughout the 
country companies ike tho I'arrot Mining nnd Smelting Com-
psny, of Butte, Montana, and ml ingmeullkeA W M' une, of 
Salt Lako City, I'tah. are buying greedily, but every day fresh 
Strikes are being made. proBpectscan he r oucht or bonded fot a 
mere song, aud cam ps like Boundary Kails, wilh huge deposits of 
comparatively low-grade ore, are neglected, because they are 
atlll li*> miles from a railway 
"It would be unfair to the province to conclude th's letter with

out some mention of our gold gra-ols especially as local and 
e srern Canadian capital Is being largely employed In their 
development 'I he story of cariboo's gold returus to the poor 
m e n who worked with pan aul shovel u the six.les hIB been 
told loo often t*. need rope'I tion. Since 1869 British Columb a has 
contributed * 0,iNU.-H'KI to the world's store of gold, of which by 
far ihe greater art came from Cariboo This total dooB not In
clude gold taken out by Ch n .men, of which It seems difficult, If 
not impossible, to obtain an accurate estlm-te To-day machin
ery cau be taken iuto the gravels ofthe Eraser, tbe Semllkameen, 
and the Tulamoen, and over a million .lol.are ha-, al.eady been 
expended In by rauI c work ou these three rivers, whilst itseems 
likely that another fleid wlh be opened up this winter on China 
Crook, in Vancouver Island. 
"I he two ureal mines sn far are the Cariboo and the Horsefly. 

Of these tin1 CarlUto has Just cleaned up iJU.oOn after a run of 
UT hours, and tne result of the flr-t clean up of the H rsefly Is 
dally e (peeled, wh le the Ang.o-Amerlcan ou the Semllkameen 
should he heard from early nest mouth The clean up of an
other smalt property on which 9%U,000 has been e* ponded has 
1 st come to h nd The Nelson Bydraul clng Company has 
cleaned up between IJ4,'M"NI and B.OUO in 120 hours' run 
'In consider ng tho results it Is only fair to remember tbat 

none of th« mines are yer In fair working order, or at any rate 
n*.t in such a BIate as to m a k e a thoroughly representative show
ing of what tbey can do when fully under way. 'Ihe Cariboo 
mines I have no personally visited, but upou the Semllkameen 
the results of panning In all sorts of places, likely and unlikely, 
from the riverbed to the grass roots, nnd In shafts bO ft deep, 
was an average of £7c to the cubic yard A large amouut of 
platinum Is alBO'ouiid m tbe gravels of the Semllkameen and 
Tuiaraeeu, which has been sold hitherto in the lucat stores at $4 
an ounce." 

In conclusion Mr. Phillips-Wooley gays: 
"It Is worth while adding that tho mining ' elds spoken of are 

sosltua ed as to enjoy 'he ad vantage-* of waler communication 
Afforded bv the \rr**w Likes, Kootenay river and laxe, und the 
Columbia MV.-1-, have all tbe lumber they require, and deposits 
of .-oal near th- Crow's Nest P U B S and elsewhere (near Boundary 
and In the senillkameen) which cau be tapped by railways at a 
very small expense." 
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MINE SURVEYING." 
LATEST AMERICAN IDEAS AND MOST AP

PROVED PRACTICE. 

Rewritten for the use of Mine Officials, Surveyors 
and Engineers, from Lectures Delivered Before 
the Students of Columbia School of Mines. 

(By Edward B. Durham, E. M.) 
C H A P T E R VI. (CONCLUDED.) 

In tbe Hoosac Tunnel,t work was begun at both ends 
and at an intermediate shaft. At the shaft, two instru
ments were firmly bolted to foundations on eaeh side of 
the shaft. They had a slit in a movable frame whose, 
position eould be determined by a series of observations, 
noting ils position eaeh time by means of au attached 
vernier seale. The mean of the different positions was 
taken and the silts were set lu this position. Then two 
flne steel wires were stretched across the shaft between 
the sides of the silts, and between these were lowered 
the plumb wires, 25 feet apart. The wires -A ere enclosed 
in boxes to protect them from falling water and air 
curreuts. At the bottom, a platform was built a few 
feet above the floor on which horizontal scales were 
placed behind the wires, and by them the centers of the 
BfVlngs were determined, and from these the center line 
was prolonged ln both directions. The shaft was 1028 
feet deep and the tunnel excavated for 1503 feet to the 
east and 205G feet to the west of the shaft. The tunnel 
was carried in 11274 feet from the east portal, and 
10138 ieet from the west before meeting the headings 
from the shaft. The errors in alignment *at meeting 
were 0.045 foot on the west and only 0.025 foot on the 
east side of the shaft. The error in grade is given as 
lr\ and H inches by someoae, and by another writer as 
nearly 3 iuches. Taking either figure foi* the grade as 
correct the results show very careful and creditable 
work on the part of the engineers. The total length of 
the tunnel was 25,031 feet. 
Ou the Comstock Lode,t shafts were satisfactorily 

plumbed to depths as great as 3,000 feet, by hanging a 
plumb line in each of two compartments, so as to get 
them as far apart as possible. This gave a 9 foot base. 
At the surface a plank 12 x 2 inches was placed across 
the shaft and the wires let down by the edge of this and 
twisted around a nail in the floor. At the bottom a plat
form of two planks was placed across the shaft a little 
above each tub. One plank of each pair was used as a 
walk, and the other was placed about an inch from the 
wire. To this was nailed a small piece of white board 
so as to be only ̂  inch from the wire. Then a light was 
placed ln line with th? two wires, so -as to throw the 
shadow of one of them on the board. As the wire swung 
to and fro the extreme positions of the shadows on the 
board, were maiked with a pencil. The mean of any 
pair gave the central position and a number of observa
tions were made to check the work. Jf in doubt as to 
•whelker the wire*? BV;UV^ free]7i a* a given tignal, the 
tti&ti at the top moved them an agreed distance, and 
they noticed whether they moved a like distance at the 
bottom, which they would ouly do if they were free. 
On tbe new Crofton Aqueduct*-- the shafts were 

placed with the longer dimensions parallel to the axis 
of the tunnel, so as to give the engineers as long a base 
as possible, and to one side of the centre, so as to leave 
a passage way at the foot of the shaft, through which 
the construction cars could pass around it. The shafts 
ovei lapped the centre line a few inches so the engineers 
could place their plumbing wires exactly on the centre 
line, and the two corners on this line were reserved for 
them. Tbe large shafts were llh feet long and the 
small ones were 11 feet. The shafts were kept plumb 
in sinking by lines in the four comers, and on reaching 
the grade ol the tunnel, the line was given for 50 to 100 
feet ou each Bide of the shaft by stretching a line along 
the center line as given by two plumb wires down the 
shaft, and marking it by points in the roof. When work 
had progressed a little further a more accurate Hue was 
given with the transit, set up in Hue with the wires, and 
finally when the work had advanced far enough, so that 
the points would uot be disturbed by blasLing, the per
manent line was carefully determined. 
The wires were set, at surface, on the center line by a 

transit placed 40 to 50 feet fiom them, and over a 
monument located on the liue of the tuunel. The 
further wire from the instrument was adjusted first and 
then the near oue. The wire was No. 8 piano wire, 
annealed, and wound on a six inch reel with a braker 
fastened to the head frame and from there the wire was 
led to a clamp with a tangent screw motion from which 
they hting down the shaft, and by which they were 
brought Into line. The clamps were fastened to posts 
set in the ground, to prevent vibration from the ma
chinery in hoisting. The wire was lowered by one 
pound bobs, which were exchanged at the bottom for 
25 pound ones. Tbe wires were examined to see that 
they hung clear, by a man who climbed down the shaft. 
After adjusting the bobs to clear the floor, they were 
huiiR in buckets of linseed oil, which were then coveied 
loosely. 
To get a steady sight at the bottom, an illuminated 

silt. Fig. 17, was devised to replace the wires. It con
sisted uf two vertical strips of brass about 3 Inches 
high, each attached to a horizontal bar moving iu 
guides, aod provided with separate tangent i-civws. so 
the vertical silt between I hem could be varied lu posi
tion and in width. These were secured lo a plank 
bracket close behind eai-h wire, so that the further one 
appeared above the near one when K light was placed 
behind each. The sills were adjusted until sllglilly 
wider thau the wires, and then, when they were exactly 

' Begun io March, 1893. 

t "Lajiuif outTurni-la-Shaft I'lumblug." V O U B B Manual or 
K. It Engineering 1874 ed. p. lin. 
I "Carrying a Surv-y Line down Shafts," hy L. F. J Wrinkle 

Kng. & Min. Jour Vol LV p. Kl. Jan. 28, 1 Purj. 
•5 "Tunuol Surveying on Dlvlalon B ot N o w Croton Aquoduo1- " 

P. W, Walk In*, Traua A m Boo, of Civil r-.Dx Vol. Xilil. I8U0. 
•*>. 17-38 UL Alao -Sanitary Kng." Vol. XVI, \>. 39. Juuo 11,1887 

behind them the light would appear evenly on each side termlned. The position of G, with regard to the base 
of the wire. This could be estimated very closely by | A-B, makes a good deal of difference in the error 

in the augle at A due to small errors in 
the measurements of the sides. The worst 
cases are where the angle at A Is large, as 
ln the case of isosceles triaDgles with the 
base on A-B, and where the angle at A Is 
very small, and A-C is the base of ao isos
celes triangle. The best case is where the 
poiut C is on a perpendicular to A-B from 
B aud quite close to It. 
Even under the best conditions a slight 

error in measurement would cause too large 
a one in the results to depend on the method 
for accurate work. 
The "COLI.IHKY E N G I N E E R " strongly rec

ommends a similar method to above, but 
more accurate, as superior to setting the 
transit in line with the wires. Four wires, 
x x x x, are hung In the corners of Ihe shaft, 
Fig. 21-A, and are located on surface by 
radiating sights from four stations, which 
are arranged, one on each side of the shaft, 
lines, joining opposite stations, run 

aud, east and west, respectively. 

T* !„. I 

FIG. 17.—ILLUMINATED SLIT FOR SHAFT PLDMBII 

FIG. 18. 
T E S T S P I K E A N D 

VERNIEK SOALE. 

FIG. 19.—TRIPOD LADDER. 

taken by a special instrument of their own design, for 
the description of which the reader Is referred to the 
original articles. 

Mr. Brough, iu his "Treatise on Mine Surveying," 
gives the following method of determining the alignment 
of the underground survey, where it Is not convenient 
or possible to set up the transit in line with the wires, 
Fig. 20. The two plumb wires A and B, are hung In 
the shaft as far apart as possible and located ln the 
usual manner on sur
face. Then the transit is 
set in the mine at a point 
C, on one bide of the line 
through the wires, and the 
distances A-B, A-C and 
C-B are measured with 
the greatest care. The 
three sides of tbe triangle 
are thus known, aud the 
angles can be calculated 
by the formula, 

Sin. £ A = 
J{$ 8-m) X tt a-n)f 

* m X n 

In which A Is aDy aDgle oT 
the trlaugle, m and n are 
the sides adjacent to that 
angle, and s Is the sum of 
the three sides. 
The angle at C can be 

measured wilh the transit, 
as a check ou the calcula
tions, and the angle be-
t w e e n .1 C and the 
next course V E of the 
miue survey should also be measured. From the data 
thus collected we know the direction of A-B and the 
location of A as determined on surface, the angles HA C 
by calculation, the angle A O E by measurement and 
the distance A-C, hence the dlreotloc of the line G-E, 
and the location of (/is known, and from those the rela
tion of the whole mine survey to the surfaee can be de-

of the wires. The distances from each station to each 
of the wires, and tbe six distances between wires are 
also measured. Then from the angles and distances, 
the co-ordinates of each of the wires can be calculated 

the eye placed in line with the wires. The plummets I so that the 
were then removed and the slits used to sight at. ' north and south t -.. , •,-• 

These remained fixed and could I These lines serve as base lines from which the angle 
be easily bisected, aud the center j can be read by repetition from each of the stations to each 
line transferred to the roof and 
afterwards prolonged to the head
ings. Tbe flrst points were placed 
about 150 feet on each side of tbe 
shaft, giving a base 300 feet long. 
For these first points, holes were 
drilled in the roof, and plugs in
serted, Into which iron spikes 
were driven, Fig. 18. To each 
spike was bolted a brass plate 
wilb the zero mark cut in the 
lower edge, and below this was a 
vernier plate to whose zero was 
attached the plumb bob, and 
which was made to slide so as to 
bring the hob Into line. The 
posilion of the vernier was then 
noted, and the plumbing repeated 
until they got three good deter
minations of the line, that agreed 
closely. Then the sliding verniers 
were set on the mean of the 
observations, and the line pro
longed to the headings, putting 

in permanent marks in the roof at intervals. 
As the roof was over 15 feet high, the engineers used 

a tripod ladder Fig. 19, to reach their points. These 
might be useful for mine work. The cross-sections were 

FIG. 2 0 . — M E T H O D OF SITAFT 

PLUMBING SUGGESTED 
BY MK. BROUGn. 

FIG. 21.—SHAFT P L U M B I N G W I T H F O U R WIRES. 

for the position determined from each station, and the 
results tabulated. Any observation which causes much 
variation In the position of a wire can be thus detected 
and repeated. The mean of the four locations Is taken 
as tbe final position of eaeh wire. The bearings of the 
lines joining each wire to each of the others are then 
computed. 
There may be two positions of the shaft with respect 

to the gangway, Fig 20-B and C,— either the shaft is in 
It or to one side, both cases are lettered alike, so dls-
criptlon will apply to either. Stations, O and P, are 
chosen as far apart as possible, so as to give the long
est available base line. From both stations, radiating 
sights are taken to all four of the "wires, reading the 
angles by repetition from the Hue O-P as a base, and 
measuring the distances as carefully aa possible. The 
distances between each of the wires should have been 
previously measured, to see that they agreed with the 
surface measurements. Each station will then be at the 
apex of six triangles, each having the line between two 
wires for its base. Then the angle between the sides of 
these triangles, an 1 their base can be calculated, and, 
knowing the direction of the base joining the wires from 
the surface survey, the direction of each of the Bides 
can be determined. From these and the distances, there 
will be twelve locations of each of the stations, if all the 
sides of the triangles are used, since the co-ordinates of 
each wire are known. These locations can be tabulated, 
examined, and the means taken as the positions of the 

two stations. The 
Ji 

FIG. 22. 
PLUMBING BY T W O SHAFTS. 

direction of the line 
joining the stations-
can be calculated 
fi om the co-ordi
nates, and will tbus 
form the base for 
the undergound 
work. The dis
tance down the 
shaft will give the 

elevations. 
Speed and accur

acy are claimed for 
determined, without this method, and the base can 

regard to the position of the shaft with relation tothe 
gangway. 

Iwo Shafts,—Where there are two shafts entering a 
mine, a plumb-bob cau be hui g In each, and the align
ment of the underground survey can be obtained much. 
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more easily than with only one shaft and at the same 
time, more accurately. In Fig 22, .4 aud B are wires 
hanging down their respective shafts. 

The location of the two wires must be determined on 
surface by a traverse, and the direction of the Hoe con
necting the wires must be calculated. 

Proceeding underground the two wires, A and /?, are 
connected by a traverse, A — 1 9 — B. Theu in the 
office, the underground survey is calculated, aud the 
latitude and departure of B is found, with relation to A 
usiug the course A — 1 as the assumed meridian with an 
azimuth of zero. 

If-TO' 

irr-'r 
•JX-10,-,7* 
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I H I - W J * 
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76 6 
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In this case the wire B, is 72.0 feet "north,"and 558.1 
feet "east" of A. The bearing of --I — B will, there
fore, be in the northeast quadrant aud equal to the 

angle CAB, but Tan. CAB=^-, hence CAB = 

82*—38'. The azimuth of a line In the northeast quad
rant will be the same as the bearing, hence the azlmuih 
of A — B = 82r 38', on the assumption that the azi
muth of A — 1 = zero. From tlie surface survey, the 
true azimuth of A — B was found to be 118° 36', 
hence the assumed azimuth is 35" 58' too small. The 
true azimuth of courses of tbe underground survi-y, can 
be found by adding 35° 58' to their azimuths, based on 
the assumed meridian A — 1. The true locations of A 
and B are kuowu, and so the underground survey is 
fully connected with the surface. 
The surveys connecting A aud B, both on surface and 

in the miue, must be carefully checked, aud the same 
precautions taken with the plumbiug as with one shaft. 
If there are more than two shafts, the meridian can be 
determined by two aud cheoked by the others. 
AtPrzlbrau" in Bohemia, It became necessary to 

deepen the Frnuz Josef shaft, then down 1,380 feet, to 
the depth of the Adalbert aud Maria shafts, whicb were 
3,280 feet deep lu order to facilitate the extraction of the 
mineral. In order to hasten the operation, it was decided 
to work from live different levels, by rising and siuking. 
To determine the position of the uew portion of the 
shaft at each of these levels, they first placed plumb 
Hues in each of the three sharts, aud ran a traverse on 
the lowest level, which was opeu to all of them, 
to determine the triangle formed by them. Then 
by connecting the plumb wires ln the two deep 
shafts, the surveys on each of the five levels could be 
oriented, and a cross cut driven to the site of the new 
Bhaft, and work begun. The shaft was driven full size, 
and lined up as It progressed. The holing through was 
so exact in every cose, that no change was needed ln the 
masouary lining. Each time a shaft was broken 
through from oue level to the next, the survey was 
checked and the corrected triangle formed by the shafts, 
used for the next determination. The work required 11 
miles of traverse with 684 set-ups. 
One Shaft and One Slope. — Here the engineer would 

have a choice of several ways of determining his align
ment. A plumb line could bo dropped down the shaft, 
and from there with au assumed meridian the line could 
be run through the workings and out the slope, connect
ing it with the surface line, and theu calculating the 
alignment backwards. Or, a Hue could be ruu In through 
the slope, measuring the horizontal angles only, to tlie 
foot of the shaft, then from there commence the Biirveys. 
The location of the plumb Hue lu the shaft would be 
known from surface, and the line through the slope will 
give the alignment. Where the slope is flat so that an 
eccentric telescope will not be needed, a regular traverse 
cau be ruu iu through the slope, most easily, and then 
checked on the plumb-line In the shaft. 

MEASURING THE DEPTU OF SHAFTS. 

The methods, already descrihed, of connecting the 
mine and surface surveys through shafts, give only the 
horizontal position of the underground survey referred 
to the origin, it is therefore necessary to determine the 
elevations of the workings, by measuring the depth of 
the shaft. 

If the depth is measured directly with a tape, its 
weight and the pull upou It will tend to stretch it. In 
shallow Bhafts this can be *^ade to equal its normal teu-
sion, but In deep shafts the weight of the tape, and the 
necessary pull to keep it taut, may exceed the normal. 
In such eases the upper end of tbe tape may be pa*-*sed 
over a roller at the top of the bhaft, and carried horizon
tally before winding on the reel, ln this hor zontal 
stretch, may be placed two poiuts at an exact distance 
apart, then with the tape under tension as it is being 
used to measure the depth or the shaft, the dlslauce 
between the fixed points Is measured, this will then give 
the ratio of the measured to the true distance. Or the 
same ratio may be obtained by measuring with a tap* at 
its normal teuelon, the distance hetweeu two graduations 
on the tape under the excessive strain. The horizontal 

piece of the tape thus compared with the standard, 
should be at least 100 feet long, BO as uot to multiply 
errors of observation to too great an extent. 

Another method of determining the depth of a shaft Is 
by using a steel wire (piano wire) with a weight attached 
to it, aud measuring the wire as It is let dowu the shaft, 
and again as It is drawn up. This can be doue by run
ning the wire from the reel horizontally across a gauge, 
50 or 100 feet loug, then over a pulley and dowu the 
shaft. When tlie bottom uf the weight is just even with 
the top of the shaft, a pencil mark or clip, is put on the 
wire opposite the eud of the gauge nearest the reel, and 
then the weight is lowered until the mark is opposite 
the other eud, thus one gauge-length oT wire has been 
lowered, aud another mark can be plaied at the first end 
and another length lowered. This can be coutluued 
until the weight reaches the bottom, wheu the uumber 
of lengths let out multiplied by the length of the gauge, 
will be the deptli of the shaft. If there is a fractlou of 
a length lowered at tbe end, its length cau be measured 
at the surface, as it will be the distance between the 
mark and the tirst end of the gauge. 

Instead of a wire, the hoisting rope m a y be used in 
the same way. 

The deptli may also be measured directly by applying 
rods, chains or tapes to the guides, provided they are 
straight. For this purpose a t-eat Is fastened to the 
hoisting rope, at the proper distauce above the cage, on 
this an assistant sits,and holds one end of the tape, while 
the engineer rides ou the roof of the cage, aud holds the 
lower eud. They cau then apply the tape directly to 
the guides. A third m a u on the cage gives the slguals 
for raising or lowering. A shaft 101)5 feet deep was 
measured in this way three times In six hours, locating 
eight levels entering the shaft, and the distances agreed 
within 3

,
5 inch. Another shaft 1,152 feet deep was 

measured four times aud the greatest difference In any 
two distances was a little 1 ess than £ luch. 

[THE END] 
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THE ORE DEPOSITS OF CRIPPLE CREEK. 

The Geology. Character, and Extent of This Fam
ous Colorado Mining Region. 

By Francis T. Free I nnd, B. 3., C. 8. S, A. I M. E , A. S. M. K.. 
Geut-rul MnuaKfT Isabella C M. Co., Cripple Cruet; Durant Mg. 
Co., Ac pen ; Aspen Contact M. Co., Lenodo, Cola, etc 

The northern part of the Cripple Creek district,— 
Tenderfoot, Gold, Globe, Iron Clad and Bull hills-con
sist of andesite and andesitic breccia, bounded on the 
east, north and west by granite and gneiss. A tongue 
of grauite runs into this region from the northeast just 
west of Bull bill and covers part ofthe headwaters of 
Squaw gulch. Mineral hill and Rhyolite mountalu are 
masses of andesite surrounded hy granite. Mauy of the 
hills are capped by phonolite flows. Dykes of phonolite 
are common and Infrequent exhibitions of other eruptlves 
may be noticed among which, basalt and dlorlte have 
beeu provisionally determined. 
The ore occurs lu fissure veins, as Impregnated dykes, 

as an alteration of the edge of dykes, as chimneys at tne 
intersection of a fissure veiu aud a dyke, aud lu the 
joints and cleavages of the country rock near the main 
fissure. 
The valuable metals contained ln the ores are gold 

and silver. Probably about '} of an ounce of sliver Is 
mined for each ounce of gold. Some of the gold Is free, 
but with moderate depths the tellurides appear. The 
country rock shows Borne pyrite but the veins contain 
little aud tbat low grade. 

While some of the ore gives surprisingly rich returns, 
the product of the camp will probably average 3 ounces. 
This is to be considered a very high average grade for a 
gold camp giving this touuage. 
Tlie principal associated mineral Is quartz, both crys

tallized and massive. Some of the dull brown quartz 
is very rich. The opaque white aud blue black quartz is 
poor. In the deeper workings a grey blue quartz will 
often show sylvauite on examination Fluorite Is also 
associated with the ores, and when dark purple or trans
parent it is considered a sign of value. The gouge ln 
tne fissure veins Is usually a brown clay but sometimes 
white aud rarely black. The gold In the clay aud de
composed ores Is fairly free. The quanz may be 
"frozen" to both walls, but ln other parts tbe veiu will 
have a "casing" of decomposing country rock, carrying 
small values. 
The Impregnated dykes are usually softer thau the 

country rock, and the boundaries of Ihe pay ore often 
indefinite. The ore occurring as a selvage to a dyke in 
andesite is generally an altered part of the dyke and 
Bhows a quite uuifurm greyish yellow color and con
tains more silica than the country rock. This selvtge 
is locally called "jasper," as in the Moose mine. Such 
segregation**! and impregnations are apparently in chim
neys associated with a crossing Assure vein Yet often 
the fissure aud the dyke too will be barren at Boiue dis
tance from the intersection. The Anna Lee t-haft la on 
such a chimney. It is 760 feet deep aud the deepest 
shaft in the camp at pres-nt. The Specimen and Bogart 
may also be put iu this class. The dykes may betraced 
for considerable distances aud shows much irregularity 
lu thickness. 
The principal fissure veins In many cases cut through 

the dykes and are but little affected by them. One vein 
has been seen to fault another, in the Zenobia. Most of 
the Hssures run northwest or roughly parallel to the 
front range and main drainage system. While the veins 
maintain a general direction they vary greatly in strike 
aud dip in their different portions. Iu eome mines a 
particular course will correspond to a particular dip nnd 
bear some relation to the size aud value of theore bodies. 
See L. Mois«enet. Observations on the Rich Parts of 
the Lodes of Cornwall. Trans, hy J. 11. Collius, London, 
1877. The Isabella-Victor veiu has been opened up for 

a length of a mile almost continuously and to a depth o 
five levels at the main shafts, and plainly shows this 
peculiarity. The Zenobia aud Pharmacist veins have 
als> been traced to some distance the latter to a depth of 
520 feet. Iu Cripple Creek the veius seem In some in
stances to be in groups forming a plexus of veins with a 
large body of ore at their iutersectlon. The Summit and 
Deerhorn mines ate of the class. The Portlaud in the 
southern district is also a remarkable example- Olher 
peculiarities of fissure veins such as splits, feeders, 
robbers, splices, horses and throws may be noticed. 
The dykes and fissure veins also occur in the granite. 

Iu this case the ore Is usually an impregnation of the 
grauite for some feet from the fissure, the mica beiug 
replaced by the tellurides and the wall not well defined. 
It was thought iu the early days of the camp that the 

dykes and veins ln the granite were barren. Recently a 
pay vein iu tbe granite not associated with a dyke has 
beeu found In the Home Run claim near Victor; and 
several veins have been found in the granite on the north 
slope of Tenderfoot hill which give promise of turning 
out well. 
The normal contact of the andesite with the under

lying granite has not been systematically prospected as 
yet, but should be tried even if at first sight the chances 
seem to be against finding pay ore. Such a contact If 
made by a faulting fissure has a high prospective value. 
The large and valuable ore body In the Independence In 
the southern district seems to fill theBe conditions. 
Among the deeper miues are the Isabella, Victor, 

Anaconda, Moose, Elkton, Anna Lee, Independence and 
Portland. While I will not assert tbat the veius iucrease 
in size and value in depth, yet I eau say that the deeper 
workings of the mines mentioned certainly show that the 
average vein Is as profitable below as nearer the surface. 
The change to unoxidized ore In depth in this district is 
a matter of little note, for but a small part of the pro
duct is free milling ore, hence no check in the output is 
to be expected sucb as occurred In Leadville and Central 
City on reaching sulphides. 
It is probable that a number of vents, through which 

the andesite was throwu up and spread out over the 
granite, exist In the district and they are probably of 
great extent, so that in many places deep sinking will 
continue to show andesite. In other parts the granite 
may be reached. In some of the deeper workings an 
iucrease in the included grauite may be noticed, Indica
ting an approach to the massive grauite. When the vein 
arrives at the grauite. the change of walls may influence 
the character of the mineralization, but there IB no 
reason to believe that the vein will be cut off by the 
contact with the granite. 
Tbe boundaries of the district are not yet clearly defined 

aud may be susceptible of considerable extension. 
Several outlying bod es of andesite are known, the 
Home Run mentioned above is a pay Assure entirely ln 
tbe granite, aud the new discoveries ou the north slope 
of Mineral hill ou phonolite dykes in the grauite add 
largely to the possibilities in every direction. The 
territory now being actively worked Is about six miles 
square. 

For a time the wonderful discoveries In the southern 
portion of the district somewhat overshadowed the 
northern region, but during the current year a great 
Increase ln activity here has been noticed. The older 
mines such as the Isabella, Vlclor, Gold King, Union 
and others are siuking additional shafts, putting in. 
heavier machinery, perfecting their surface improve
ments by extending their ore bins and sorting houses, 
aud pushing extensive development work. Many new 
and Important discoveries have been 7uade, among which 
are the Brooklyn, Anchors, Midget anil Geneva. More 
than a dozen new steam hoists have been erected on 
G,>ld hill since last February. The output both In ton
nage aud total value Is steadl y increasing and bids fair 
to double tbe product of the state in gold. 
The camp Is exceptionally well provided wilh facilities 

for tho transportation and reduction of one. The higher 
grade rock is sold to the great lead smelters at Denver 
and Pueblo. The medium grade product Is sold to the 
two chlorlnatlon works at Gillette and Lawrence, and 
the two cyanide plants at Florence and Lawrence. The 
low grade surface ores are worked up lu the local cus
tom stamp mills by amalgamation and concentration 
with a fuir degree of success. Transportation is pro
vided by two railroads and good wagon roads In every 
dlrectlou. 
To one looking back but a few years, the change from 

a peaceful cattle range to a group of a dozen cities and 
villages with a population of 12,000, the surrounding 
hills dotted with puffing hoists and substantial build
ings, the air rent by the sharp blasts of giant powder 
and the roads blocked with endless precessions of four-
horse quartz teams, is marvellous, and a monument to 
western, and principally local, miuing energy. The 
camp attracted but little attention iu Its beginning, 
partly on account of the fruitless stampede to Mount 
Pi-gali some ten miles west In 1885. But an output of 
over $300,000 00 from oue mine iu one mouth and over 
$8,000,000 00 in gold In a year from the dlxtrict, indi
cates the cause of this wouderful transformation. 

Cableways for Open-Work Mining. 

An interesting fact to contractors is revealed by the 
use of the vaiious systems of handling rock on the 
Chicago Main Drainage Canal. A day's work for a man 
iu Ailing lime stone into shallow skips, as used on the 
Lidirorwood cableway, averages between 10 and 17 cubic 
yards of rock In place for each ten hours' work, while 
the work of filling the cars, which are about 3' high, 
averages only about 9 cubi i yards per man. This is a 
remarkable saving and a'one would justify the use of the 
cableway ln hundieds of localities. It may be mentioned 
in this connection that there are now twenty Lidgerwood 
cableways, which, by the way, are manufactured solely 
by the Lidgerwood Manufacturing Company, Xew York, 
in use iu the construction of the Chicago Main Drainage 
Canal. 
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CABLEWAYS AT COAL STRIPPINGS. 

The Suspended Cablewav in Use for "St-ipplng" 
the Coal Seam atthe Coleraine Colliery. 

Beaver Meadow. Pa. 
The suspended cable system of hoisting aud convey
ing has beeu iu u-e for mauy years iu slate and stone 
quarri's, open work iron mines, excavating i c For 
these pui poses it has attained great popularity, and it 
is considered almost impobbible to do without It. How
ever, for "stripping," (removing grmind and rock from 
the coal strata) it is but receutiy that Its utility and 
and efficiency have been tested. 
Messrs. Crawford A Ibigau and Dick &. Muntz, con

tractors at the Leh gli & Wilkes-Barre Coal Co.'8 mines, 
were the first lo introduce the system in ttie anthracite 
coal district. These operations were close y observed 
by all Interested parties desirous of gelling the best 
method by which the work could be accomplished. Al
though thete plants were noterected tooperate on a large 
scale, they demonstrated that tlie system met a long 
felt want, and because of its adaptability bad como to 
stay, and to a certain extent take tbe place of the stenm 
Shovel. 

Mr. A. S. YaoWiekle adopted the cable system at his 
Coleraine Collierj, Beaver Meadow, I'a. and erected the 
flrst plant In the early part of last spring. The strip
ping at this place is quite extensive, and Iu order to re
move the top as quickiy as possible several more cables 
were erected during the summer. In stariiug a new 
place there are certain disadvantages, aud while the 
conditions were unfavorable to work to the full capa
city at the begluniu-., the expression of satisfaction by 
Mr. D. Levan Supt., and Purchasing Agent W . B. 
Wilde, shows that the results obtained exceeded their 
anticipations. 

The accompanying Illustration, takeu from a phrto-
graph, represents the flrst two of these cableways. The 
respective spanB of the cables are 800 and 900 feet wilh 
an individual load capacity of 5 and 7 tous guaranteed. 
This however, is uot the limit. Rocks weighing about 
10 tons have been conveyed to the "dump" with com
parative ease which demonstrates Its efficiency to handle 
rock of many tons weight without flrst breaking iuto 
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A FLUME CONVEYOR. 

COAL FOR COKE OVENS CONVEYED 8.400 
FEET BY WATER. 

Description of the Montana Coal and Coke Com
pany's Method of Reducing the Cost 

of Handling Coal. 
(Hy b. L. Lk.yd, C. E.) 

The Montana Coal and Coke Co., operating mines and 
a coking plant at llurr, Montana, completed iu April 
last a flume for conveying the washed coal from tlie 
wusher to the drying bins near the coke oven1?. The 
Hume is working very successfully tothe iii st bins, which 
are 8,400 ft. distant from and 1.000 ft. lower altitude 
than the washer. New bins 1,200 ft. nearer the ovens 
have been constructed, and the flume has beeu extended 
to them. The tlume is constructed over such rough 
ground, aud bus such a variety of grades aud curves, 
that a description of it fiom its inception will no doubt 
prove interesting. 

While the wiiter does not in any sense lay claim to 
the invention or conception of a Hume for the purpose of 
carryiug crushed or washed coal short distances on good 
grades, he does claim that the transportation of the out
put of a mine, except the lump coal, over a long distauce 
aud rough country to the coke oveus is a novelty. It is 
true, it is simply au application and extension uf an old 
idea, but it is of such magnitude that it is worthy of 
notice. It is now transporting all the coal required for 
the coke ovens at a cost of simply the interest on the 
Investment and very slight 
repairs. The old method 
of tramroads aud inclines, 
was necessarily txpentdve, 
and was not of sufficient 
capacity to supply the de
mands of the oveus. 
The saving in the cost 

of transportation is so 
great that the whole cost 
of the construction of the 

When it was represented to Mr. John H. Conrad, the 
owner aud manager of the mines, that, having the water 
at hand, a greater and adequate supply of coal for the 
ovens could be transported without cost by means of a 
fiuine, he, with the sagacity and promptness which char
acterizes him as well as the western miue manager 
generally, saw a good thing In it and ordered it put 
iu at once. 

When the writer ran the levels he found that there 
was 128 feet fall from the washer to the track at the 
first "divide", whieh is at the end of the flrst tramroad 
and the head of the first encliue. This gave him a 
minimum gradient uf 2.8*% or 0-7 feet per station of 25 
feet. Thia gradient he kept ln mind during the balance 
of the survey He made a reconnoif-anco ot the giound, 
finding it rough on every route. One route which had 
been suggested to the Manager, and which followed iu 
part an old pipe Hue and led finally down the last in
cline (which lias an angle of 20°), was considered ob
jectionable at first, from the fact that the flume was to 
be made of plauk 2 inches thick, aud of course jointed, 
and the Incline being two-thirds trestle, the continued 
vibration would keep open the joints, which otherwise 
would fill up wilh Hue c >al, and because the coal and 
water coming down the angle of 20° Into the settling tanks 
on top of the drying bins would necessarily keep tbe 
contents Iu a turmoil wilh little chance to settle. There
fore, a route going straight down the mountain follow
ing the side of the first long incline, (average pitch of 
22°) and from the foot of this dowu a very steep ridge, 
and over a bluff, to the bottom waa adopted. About 
200 feet or this was on 45° grade or more. Oo reaching 
the bottom of tbe mouutain, the grade was rounded out 

1* S^YV / 
smaller pieces as has been the practice for the steam 
shovel. 
To handle smaller stones aud ground, skips, or boxes 

are provided of suitable size. 
The third plant at Coleraine is of the horizontal type. 

A 23 Inch diameter steel cable having a clear span of 
1000 feet is suspended from two towers one of which is 
120 feet high. Theamount of material handled with 
one of these plants depends on the conditions suround-
Ing It. A fair average, however is from 300 to 000 
cubic yards per day. Any doubt, or objection which 
may have existed as to their practicability has been 
dispelled, and other operators are adopting the system 
at their "strippings." Mr. E. L. Buliock, Supt. of the 
Dodson Coal Co.'s mines, Morea, Pa., is erecting a 
plant of the same capacity as those refered to above. 
For open pit mining, after the top has been removed, 
the system will no doubt greatly facilitate the work of 
taking out the coal. 
The machinery, hoisting engines &*;., for the plants 

refered to was furnished, and erected by S. Flory & Co., 
manufacturers, Bangor, Penna. who are prepared to 
furnish estimates for compline plants. Those contem
plating the use of plants of this kind will find it to their 
interest to communicate with them. 

About Pumps. 

A rise In prices is indicative of two important facts: 
First that there Is a strong demand for the article, and 
second that the quality of the article is of so high a 
grade that the producers do not fear the competition of 
of cheaper and inferior articles. The fact that The 
Laldlaw-Dunu-Gordon Co. has sent out notices to all Its 
branch houses and agents throughout the country 
advancing prices fifteen per cent is Indicative of a heavy 
demand for Laidlaw-Dunn-Oordon pumps, and la also 
strong evidence of their superior qualities. 

CABLBWAYS AT CoLEBAlNB Col LIEKY STRIPPlS-OS. 

flume will be saved iu a few months. It was the ne
cessity for a greater supply of coal that led to the 
construction of the flume. 
The location of the mines Is at the southern terminus 

of the branch line of the Northern Pacific Railway, 
which leads from Livingston, Montana, to Cinnabar, the 
entrance to the Yellowstone National Park. W e are 
about 5 miles from the Hue of the park, and are, there
fore, ln the Rocky Mountaius. Our railroad station Is 
on the banks of the "Upper Yellowstone," in the famous 
Yellowstone Canon. Only a few miles away is the 
Electric Peak, 12,000 feet high, while between the min
ing camp and the station is the "Devil's Slide." This is 
the out croppings of a perpendicular vein of the red ore 
of clunabar, which is about IS ft. thick, and which is 
flanked on either side by perpendicular walls of rock 
ranging from 75 to 150 feet high, aud which extend from 
the top of Cinnabar Mountain to the foot, and form a 
sight well worth travelling a long distance to see. When 
the trains come by bringing tourists to the Yellowstone 
Park, they stop just before they reach our station, In 
order that the tourists may get a view of tbis beautiful 
sight. Our station is 5,200 feet above the level of the 
sea, while the mine workings are 1,100 feet higher. The 
works are situated relatively as follows : The washer is 
situated about 80 feet below the mouth of the mines and 
Is the poiut of discharge into the flume. The loading 
track, under the former drying bins, Is 115 feet lower. By 
the old method, ln use when the writer came here, the 
coal was hauled by mules over a tramroad 4,500 feet 
long; thence, down an incline 1,300 feet long, Whioh Is 
at an angle of 22° ; thence, over another tramroad 2,500 
feet long; thence, dowu another incline 000 feet long, 
with an angle of 26°, to a bin ; thence, it was hauled lu 
a "larry" by a "dummy" engine (such as is used ou 
street railways) down another tramroad with 8, 4 and 
5"0' grades to the coke ovens. 

with a vertical curve by means of a trestle until the 
grade of the small branch which comes down near by 
was secured. This brauch was theu followed and good 
alignment and good grades, starting with 15% and 
gradually lessening until it got to about 6% were se
cured. Tho writer then went to the new drying bins 
and located the liue back, using the same minimum 
grade as on top viz.; 2 8",; and followed this until It 
crossed the line coming down the branch. Then the 6°0 

grade was rounded into tbe 2 S"0'. Of course when 
following the minimum grade we took the best align
ment we could get without to much grade work. It 
was side hill work. W e only excavated on an average 
enough room for the boxes to rest on solid ground, 
making about half a dozen thorough cuts, aud putting 
in about a dozen small trestles. Some or the curves 
were pretty sharp, but we figured that when we made 
a thorough cut or irustle, that the shortening of the 
distance would about even it up, and give enough com
pensation for the curves; the compensation required in 
this case being to increase Instead of lighten the gradi
ent. 
Some of the "wiseacres" of course criticised the ilume 

and were ready to say, "I told you so." They claimed 
that with such a diversity of grades it would never 
work; that the coal and water would travel faster on 
the very steep parts than on the minimum grade. This 
we did not dispute, but we held that while the speed 
was greater, the volume must be the same; that it 
could not go down the hill any faster than it got there 
over the long stretch of 4300 feet of minimum grade 
i from the washer to the divide; and that after it got 
j down the hill, It would travel as fast over the 
1 minimum grade of 1000 feet at the lower end as it did 
at the top. The successful behavior of the flume has 
proven that It will work beautifully on even as light a 
• grade as 2.8%and tbat with an established minimum, 
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care being taken not to get flatter than the minimum 
and to compensate even very lightly foi curvature, il 
will work very nicely, no matter how steep some parts 
of it may be, and at almost any curvature. 
As was mentioned ahove uearly all the grading that 

was done was on the side hills where we established the 
minimum grade. Pegs were set to grade at Intervals of 
25 feet, or on the "grade contour." As we commenced 
the work ou the 4lh day or March, the surveying was 
done before, and at a time when ihe ground was covered 
with snow aud was frozen. It was found necessary to 
take a short drill along to make holes down Into the 
frozen ground, using pegs a Utile larger thau the drill, 
which went In tight and were set to grade. 
The sid-hills were graded with the objects, first, of 

getting as much as possible solid ground bearing for the 
boxes; second, of covering up before cold weather to 
keep from freezing, the Intention being to make em
bankment* at ihe -side aud barely cover the top, It hav
ing been observed that tlie short Hume fiom the washer 
to the f inner drying bins, which waa covered the same 
way, did not freeze all last winter, and we had some 
pretty cold weather here. 
Where we went straight down the mountain, the flume 

was built almost regardless of grades or curves. It was 
simply put in the quickest and most convenient place, 
some caie being taken to get through the snow, and well 
Into thegrouud with blocks at each joiut. The inten
tion being to put au einbaukineut of earth at each side, 
and cover it with boards aud some earth before cold 
weather comes. 
The boxes were made of undressed 2 inch fir plank, 

having ti luch bottoms and 10 inch sides thus giving an 
8\8 opening. The sides were spiked to the boitom with 
30-penny wire nails which were put at Intervals of about 
6 Inches; aud collars of 2"x0" plauk were titled with 
some care at each j lint aud were put around the boxes 
at the center to keep them from warping or twisting. 
They were In lengths of 12, 14 aud 10 feet, mostly 14 
feet, and were geu- rally cut in two, making short lengths 
to go around the curves. They were set at slight angles 
with each other to make the curves, or as the carpenters 
would say wilh a "bevel cut," which was as much in 
some cases as 4 inches In 24, or that much dellecilou 
from the Hue of the last box. To make tlie joluts close, 
the boxes were set lu position as they were intended to 
lay, iu which position the "bevel cut" was measured and 
made; theu being set end to end and leveled up te the re
quired grade, a saw whieh had the teeth set wide was 
ruu down through the joluts, cutting out where the 
boxes did touch the width of the saw set. If this 
did not make the joint tight it was repeated, often three 
or four times, until It was tight. Then the bottom piece 
of the collar being already ou the front end of the last 
box la d, the back eud of the next box being fitted was 
spiked down to the collar piece. This held It in position 
for the man coming behind who put on pieces ol 2''xG'/ 

on either side after taking a chisel and making the sides 
of the joint smooth so Unit Ihe peices would cover the 
joiut and have a bearing ou both boxes, theu another 
piece uf 2"xG" was nailed across the top thus complet
ing the collar. The joints could not be better. It was 
calculated lhat while at first a very H U I H water might 
leak at the joints, they would soon fill up with Hue 
coal, which was found to be the case, the Hume uot leak
ing at all now. 
The trestles, not being ln any pluces very hieh, were 

built of 4'' x 4" siuff, wilh simply a cap piece 4 ft. loug 
aud two batter poste which were clapped iuto and "toe
nailed" to the cup piece Where trestles occur It is 
Intended to box iu the Hume wilh boards aud fill in with 
saw dust. 
Tlie Hume has almost exceeded our expectations. It 

Is working beautifully. It carries over all the coal that 
is put Into It without coat except lutereat on its con
struction. 

Iu a few p'aces where the "frost" was not all out of 
the ground, the flume settled some below the grade Hue, 
and would block up to a certain extent and overflow. 
But sluee we went over it and put it true to grade it has 
given u no trouble at all. This is like regulating the 
little details of ina'-hiueiy or auy other mechaulcal con
trivance, but we (lud that like some of them it is an 
impuriaut delall, and the grade must be Bet with great 
accuracy, and nowhere at less than the minimum. And 
where there is a loug stretch of minimum grade we Hud 
tha", as anticipated, a sleeper grade fur a short distauce 
with the minimum on either side of it is nearly as bad 
as one too fiat, by tending to cause pulsatious In the 
flow at the bottom uf this steep part. Tbis is absent 
where the grade Is uuiform, or ouly compensated very 
lightly for curvature. 

W e also Hud the coarser part of the washed coal, or 
pieces a-i large as the end of the finger dowu to "buck
wheat" size, travels the best, seeming to roil over the 
other aud fluer part. The most of our coal being fine it 
Is harder to parry than If it were pea coal or buckwheat 
Size. From 40 to 50 per cent, as it comes from the miues 
(miners are paid It. of M.J would be called "slack" coal iu 
Eistern bituminous markets, and when put through the 
rolls at the washer, crushes to very flue coal, lu fact 
one Can take in his fingers the percentage mentioned 
above and wash it until it becomes almost as floe as meal. 
But it is the best coking coal in the State of Montana, 
aud as we believe we-.t of the Allegheny Mountains. I 
is used almost exclusively by the smelters In Butte Clly 
and Helena, and iu Idaho. The mauagement is con
templating building 100 more ovens In the very near 
future, aud also to put in a large Hume to carry over the 
lump coal as soou as the lumber can be gotleuout. 

Of course there must be settling tanks ou top of the 
drying bins. Those in use here are built In palr-», over 
the bins, G ft. wide 6 fi. deep and the length of the bins 
with au overflow from first to second and from second to 
discharge spoilt. They are iwt built level, the eud al 
which is the overflow being built 3 or 4 iuchesljwer thau 
the other end. and the second tank lower than the first 
of ea-*h pair. The coal comes from the flume and pour-
Into the first tank. When this tank tills and the water 
fiist overflows, it is perhaps } full of coal, and the water 

overflowing from the flrst to the second, carries with it, 
iu suspension, very flue particles of coal, almost as fine 
as flour. This will be carried over from the flrst on ac
count of the turmoil, but will settle lu the second, very 
little if any going out of the secoud tank. This Is nearly 
as flue as Hour, but will make as good coke as any; in 
fact it is cluimed by the yard bos*-*, that the finest speci
men of coke coining off the yard was made from some of 
ihis very line coal, put iuto a can aud set iu one of the 
ovens to burn. 
The power used in our washer isa Peltou water wheel, 

the 18 inches No. il motor, having a head of 300 feet. 
This uot ouly runs the machinery of the washer, the 
crushing, the elevating aud tlie jigs, but supplies almost 
enough water to carry over the coal iu the flume, aud to 
carry off the rock discharge or waste. 
Tbe Hume on all except the minimum grade was lined 

with sheet iron to prevent wear. It seems to be some
thing like the "Kodak." You put In the coal and waler 
and the Hume "does the rest.'' 

A N E W ELECTRIC COAL DRILL. 

A Convenient and Efficient Portable Machine. 

The application of electric machinery to mining is be
coming more general every day. Tills is particularly the 
case iu coal miuiug. Nalurallv lu coal mining the most 
laborious operation in the getting of tlie coal is the drill
ing of the holes for blasting out Ihe coal. 

During the past year The Jeffrey Manufacturing Co , 
of Columbus, Ohio, has made some radical improvement;; 
in machinery designed to accomplish this laborious w >rk. 
Au electric power portable drill that Is compact, strong 
and at the same time light enough to enable one man to 
handle It with ease has long been desired. The drill 
which we illustrate herewith combines all the best points 

J E F F R E Y I M P R O V E D ELHOTKIO COAI, DRIIJ 

of the successful electric drills, formerly furnished by 
The Jeffrey Manufa-turinc Co., together with a uumber 
of new Improvements. The motor running the drill is 
practically the same as on the other style of drill manu
factured by The Jeffrey Compauy. The Iron-clad arma
ture, commutator, brush holder and In fact all the 
electrical parts are encased In a steel box-like casting 
which protects them thoroughly from mechanical injury 
and keeps them perfectly clean and dry. 
The drill is universally mounted on a single post stand

ard and can be easily turm-d to point in ary direction bythe 
loosening of a single uut Holes can be drilled atHiiy angle 
fiom vertical to horizontal. One of the great advantages 
of this siugle post Is the increased range of adjustment; for 
iuBtance. the drill illustrated can be worked in either, a 
velu3'G/'thick or one G' thick, the extension screw cover
ing the difference in height. Another advantage of the 
siugle post arrangement is that tbe drill can be placed 
much closer tothe rib than Is possible with any other type 
of frame. A very important Improvement tiiat has been 
made on this machine is tiie application of the friction 
screw feed by means of which the operat- r is given full 
control of the speed with which the drill is fed Into the 
coal or material to be drilled. The di III can be fed at 
any speed from nothing to 9 feet per rot mite. Anniher 
advantage ot this form of feed Is that It thoroughly pro
tect the drill, both mechanically and electrically, from 
injury as the feed Is controlled entirely by the flexible 
friction baud. The shock to the auger point in striking 
rock or iron pyrites (sulphur balls) Is relieved by the 
yielding ofthe fiiction band allowing the nut to slip 
slowly, but at the same time coutinuing work; in other 

words, the rate of feed Is decreased in a perfectly auto
matic and reliable manner the moment the bit strikes 
an extraordinarily hard material. 

W U h these drills, as now arranged, there Is a small 
reel carrying 300' of concentric, rubber Insulated, triple 
braided cable, conn-cted at one eud permanently to the 
reel; the other end having on It clamp hooks for attach
ing to the main eieciric conductors lu the mine. A 
light truck having a false bottom in which to carry the 
extra augers, feed bars and tools is furnished to provide 
tiausportatlon fiom one part of the mine to auother. 
When the duller finishes work in one room or chamber 
he places the drill on the truck,on which is also mounted 
the reel and cable, and pushes It Into the next room 
which is to be drilled. When he gets to the room neck 
he takes the spring c'anips on the end of the cable and 
hooks them on ihe main lino, the cable on the reel un
winding as he goes along. Afcer setting the drill at the 
face of the coal in Its proper position he takes a short 
piece of cable, having insulated plugs ou each end of ft, 
and plaeeB the plugs one In each end of the reel and 
makes connections for drilling with the end of the cable 
to the motor. No rheostat or intervening starting ap
paratus is used. In tills manner ihe operator is prac
tically placed lu an automatic position where everything 
is made for him and he lias only to place certain things 
In certain positions and the machinery does the rest. It 
is very evident from a close examination of the drill 
illustrated and this description, that Ihe Jeffrey Manu-
facturiugCo. has devoted a great deal of time, expense 
and attention to the details of this machine uud It is un
doubtedly a successful and practical contrivance. 

Pointers for Mine Managers. 

With this number of T H E COLLIERY E N G I N E E R A N D 
M K T A L M I N E K , Messrs. Roberts, Throp & Co., of Three 
Rivers, Mich., begin au advertisement of a steel mining 
car wheel mude by them. This wheel, which is vei-y 
light compared with cast iron wheels of equal size, the 
manufacturers' claim Is equal in every way io Ihe severe 
demands of mining service. This iimi also builds light 
cars of every d* script ion, and will gladly furnish full 
information as to their specialties on application. They 
have lecenlly been distributing to Iheir trade a very neat 
and convenient pocket-memorandum book aid curd 
ease, which Ihey will be pleased to send to mine super
intendents and engineers on application, so long as iheir 
supply la-ts. 
The American Injector Co., of Detroit, Mich , begin 

wiih this number an advertisement of ihe U. S. injeclora 
aud brass goods made by them. This Hun will be pleased 
lo quote prices and give full Infoimillion to all users of 
their clat-s of poods iu the mining trade, and webes[eak 
for them a shaie of the putionage and good-will of the 
mining fraternity. 
The Chicago Fire Proof Covering Co., of 48 Franklin 

St., Chfcauo, announce in Ibis issue that Uny make a 
special steam pipe covering for n.lue use, that has met 
with gient luvor und which is guaranteed. Weil coven d 
steam pipes at minis are not only desliable bei ause Ihey 
furnish diy steam and higher piestuie lo Ihe engines, 
but when ihe pipes run undeigrouud Ihey prevent the 
heat radiating fiom ihe pipe drying out ihe limb, r ai d 
disintegrating ihe inof. In fact good mine inonagenieut 
demunds the use of a gocd pipe coveiiLg both ou account 
of economy and increased safely. 
Water Tanks for miue supply are a prime requisite at 

every well managed mine. \\ here io get a got d ced»r 
tank is often a question lhat niine managers llnd hard to 
auswer. The Williams M'f'g. Co., of Kalamazoo, 
Mich., make a specialty of tanks, and ihen-foie make 
them cheaper ond belter ihun Iheir competllors. 
A good chain pulley block Is one of ihe most con

venient os well OH the most necest-ary appliances around a 
well-equipped mine. There are many different voiieti. s, 
but that slyle made by ihe Moore M'f'g. and Foundry 
Co., of Milwaukee, Wis., Is notable for its strength, 
convenience und euse of operation. 

Special Eleclrical Appliances for Mines-

Allhough The Ohio Biass Company has but recently 
mode any special efforts lo Introduce its liue of con
struction material, among mining companies, who are 
using electrlcily for traction purpose*, yet the results 
which have so far been obtained are of the most pleas
ing character. 
Among the largest installations recently made on 

whi h ils material lias been used may be mentioned the 
following: Blossburg Coal Compauy, Arnot, Pa.; 
Crozer Coal & Coke Company, Elkhorn, W . Va.; Great 
Kanawha Colliery Company. Mt. Carbon, W . Va.; St. 
Clair Company. Eag'e, W . Va.: JI. 1. Davis Company, 
Eureka, W . Va.; Corona Coal & Coke Company, 
Corona, Ala.; Card Upson t oal Company, Shawnee, 
Ohio; Vinton Colliery Company, Vintondale, Pa ; 
Pulaski Iron Compauy, Eckman, W . Va.; Mouongab 
Coal & Coke Company. Monongah, W . Va, 

Engineering Views. 

Engineering Views is the lille of au exceedingly hand
some album of holf-tone view of bridges, blast furnaces, 
steel works, water works, mine lii-ples, coke pants, 
etc., designed by Messis. Wilkius & Davison, engineers, 
Westinghouse, BYd'g, Pitlsburgb, Pa. Though both 
young men, Mes&is. Wilkins and Davison show in 
this album a scope of work, such t-s few or the 
older iiimibers oi the piofesslon can show. In point of 
magnitude, Ihe album shows that the firm et'jojs the 
confidence of the leading investors In Industrial estab
lishments in western Pennsylvania and Ohio. 

Industrial Railways. 

The Ansonia Biass & Copper Company, Ansonia, 
Conn., ur-e industrial railways of 2 U inches (*uuge, de
signed by the C. W . Hunt Company, New York. The 
Tliorndike Company, Thorndike, Mass., have also in-
slalled the Hunt system of narrow gauge railways for 
handling materials Iu their works. 
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THE DRAINAGE OF FLOODED MINES. 

The Self-dumping Water Tanks Used at Luke Fidler 
Colliery in Removing a Large Body of Water. 

(By Br-ilrd Halberstadt, E. Ml) 

In au article on the fire at the Luke Fidler Colliery, 
Shamokin, Pa., in the August number of the CoLLIBBT 
E N G I N E E R A N D MKTAI. MINEK,reference was made to the 
self-dumping water tanks used to assist in removing the 
water from the mine after the rlre had been extinguished; 
and a description of them was promised in a later num
ber. 
The removal of water from mines by means of specially 

constructed tanks, as well as by utilizing o!d boilers 
or sections thereof, mounted on trucks for use lu slopes, 
is by no means of recent origin. In most of these ap
pliances however, the removal of the contents required 
from a comparative standpoint, too much time, whether 
the discharge was through valves either at the bottom 
or side near the bottom. The time lost, though seem
ingly short, amounted in twenty-four hours to consider
able, and to obviate this a more rapid method of discharge 
was desired. At the Luke Fuller Colliery this was 
doubly necessaiy, since an Immense body of water was 
to be removed, and to put the mine iu working order as 
quickly as possible was of great Importance. The con
ditions here were entirely favorable. The shaft was se
curely and finely timbered and the new shaft engines 
were of great power, developing a high rate of speed, 
yet through modern devices, such as steam brake and 
reversing appliances, under perfect control. 

In the Illustration we show the elevation and end view 
of the tanks now in use at Ihls colliery. They are con
structed of iron boiler plates J" in thickness. They 
are twenty feet long and four feet lu diameter, with a 
capacity of 15,500 lbs. or over 17U0 gallons each. 
Wheu lowered to tbe water, a valve ln the bottom of 
each tank Is opened by the weight of the tank striking 
the water. When the tank it completely submerged, U 
is full of water, and the weight of this water closes the 
valve as soon as the hoisting begins. 

Instead of discharging from valves either at the side 
or bottom, these tanks discharge from the top, the 
wholo tipping over as shown and discharging the con
tents iu a few seconds. The tanks are suspended in 
iron frames fastened at -.4, this frame passes along the 
guides and serves to keep the lower end of the tank 
along the guides, the upper part being held by guide 
wheels B and G. 
The frame extends several feet above the top of the 

tank. At point D a strong bar of iron serves to keep 
these side bars apart: at the same point the spreader 
chains from the wire rope are connected. For a short 
distance below point E the guides are cutaway. It will 

number of the deep shafts In the region and it is claimed 
to give better results than could be obtained by pumping. 
Iu the matter of cost the advantage Is said to be In favor 
of the tank system. 
I wish to acknowledge the courtesy of Mr. Morris 

Williams, tSupt. M. It. R. & M. Co., who planned these 
tanks, for kindly placing at my disposal the drawings 
from which the cuts hove beeu made. 

W I L L I A M D. D O D D S . 

Almost a week after the terrible hotel disaster in 
Denver, Colo, in August, the writer was startled and 
grieved to read in his morning paper tliat "the body of 
William D. Dodds, of Albany, N. Y. was taken from 
the ruins of the Gumry Hotel yesterday. It was identi
fied by a letter fouud in his pocket from bin little 
daughter in Albany, across which he had endorsed 
'Baby's first letter to Papa.' " 
Affecting as this was to ordinary readers, it was 

doubly so to the writer, who was uot only personally 
acquainted with Mr. Dodds, but who was also connected 
with him in a business way, as he was commissioned to 
represent T H E COLLIERY E N G I N E E R A N D M E T A L M I N E R 
In Colorado. At the time of his death Mr. Dodds had 
only been in Denver a few days, and had not com
menced work. 

He was born in Fayettevilie, Ind. on January 12, 1854. 
His early life was spent In Indiana, Pennsylvania and 
Kansas. H e was educated in the public schools, and 
later was under the private tutorage of his father, who 
was a Presbyterian clergymen in Topeka, Kansas. 
Early in life he was dependent ou his own exertions, and 
it may be truly said, he was a self-made man. His first 
business experience was gained iu clerical work. About 
fourteen years of his IITe was spent iu Colorado and 
Montana, where be wa-s connected lo different capacities 

D R A I N A G E OF F L O O D E D MINES. 

be noticed that a space is left between point G aud the 
guide to permit the passage of the frame, but not suffi
cient for the guide wheel O, which passes through the 
guide, cut away below Q. Guide wheel B then meets 
and runs along the T rail /, supporting the weight of 
the tank. 

Under ordinary circumstances, the rapid and repeated 
discharge of so large a body of water would cause, in a 
short time, a serious washout. To prevent thiB the 
tanks discharge their loads into a wooden tank of suffi
cient size, from which the water is removed through an 
aperture In the side at the bottom. 
From this tank to the creek below, wooden troughs 

are laid, tiie fall of the ground being too rapid to per
mit the water to run over the surface of the ground 
without serious washouts. 
Dependent upon the height of the water in the shaft, 

these tanks discharged their loads at rates varying from 
125 to 75 per hour. 

A rate, of 100 tanks per hour for thirteen consecutive 
hours was maintained and in that time 10,075 tons of 
waler were removed. 
The plan of hoisllng water in tanks Is in UBH at a 

W I L L I A M D. D O D D S . 

with the mining industry. In 18110 he went to Granite, 
Montana, as assistant superintendent of the famous 
Granite Mt. Co., and later he became manager of tbe 
Elizabeth mine at Granite. 
On August 31st, 18IH he married Miss Elfie Russell 

Buck, of Albany, N. Y. who with oue daughter, the 
"baby" whose little letter Identified her father's body, 
survives him. 

During the business depression in 1893, when silver 
mining came to a standstill, he with his family came 
east to Albany. In October of that year he accepted 
the position of superintendent of the Santa Lucia Mining 
and Milling Co's. mines hi Honduras, Central America, 
where he remained oue year. Upon his return to the 
United States he was employed by The Colliery Engineer 
Co. to assist in preparing Instruction Papers on gold 
and silver mining for The Correspondence School of 
Mines. This work was completed a short time before 
his death. After the completion of this work, be decided 
to go to Colorado and visit the principal mining camps 
with a view to seekiog a location. While travelling 
through the State, he expected to act as a special agent 
for this journal, lie was a man of very industrious 
habits, and ln connection with his active work, was a 
deep student. Inside of two years he almost finished 
the Full .Mining Course In The Correspondence School 
of Mines, and acquired a practical knowledge of the Ger
man and Spanish languages. 
His moral character was above reproach. A con

sistent member of the First Presbyterian church of 
Albany, he rigidly adhered to the high moral standard 
expected of members of that denomination. 

Notice to Users of Jamieson Fire-Resisting Paints. 

This company has beeu compelled to dispense with 
the services of Mr. Augustus Jamieson. 
Our paints continue to be prepared under the same 

scieulitle supervision as heretofore, by the company's 
chemist and expert 

T H E JAMIESON FLUE-RESISTING P A I N T Co 

02 William St., N. Y. 

Written for T H E COLLIERY ENOINEER AND METAL MINER 

Ventilating Fans. 

(By P. W. Sperr, Michigan Mining SohooL) 

In Vol. XX. Transactions of the American Institute 
of Mining Engineers, pp. 042-3, Mr. R. Van A. Norris 
has published a table, giving the volumes of air deliv
ered by a large number of different fans at various 
velocities. The results serve tiie Interesting purpose of 
helping to ascertain the law of variation between the 
radial velocity of the air aud the number of revolutions 
of the fan. If we let n represent the number of revolu
tions of the fan per unit of time aud V the volume of air 
delivered, V will vary as Borne power of n, the general 
equation being nf ; n./ .. Vl ' V2. 
The radial velocity ofthe air varies as the volume. 

Then, for No. 1 fau, A and B, 84' : 100' :: 236,084 : 
330,8112 ; and t herefore, X log. 84 + log. 380802 •= X log. 
100 + log. 230.084. 

^ _ log. 330,802 -log. 236,684 

log. 84" 

log. 330,8 
B and B, X -. 

log. 100 

log. 347,396-

= 2.02 

D aud E, X : 

log. Ill —log. 100 

log. 394,100—log. 347,396^ 

log. 123 —log. Ill 

Averoge value of X for the double fans = 1.18. 

For F and Q, the single fan 

log. 247,876—Jog. 188,888 _ 

= .29. 

No. 2, A and B. X 

log. 130 

log. 82,969-

-log. 100 

-log. 59,587 

No. 3, .4 and if, X = 

log. 83 

log. 137,, 

-log. 59 

-log. 49,611 
•1.88. 

log. 70 —log. 40 

For No. 4 fau we have only one observation published, 
and uo comparison cau be made. 

log. 147,232—log. 08,337 _ 

log ~5tT —log. 28 
No. 5, A and B, X = = 1.32. 

B and C. X = 

C and D, X -

Average value of X • 

log. 205,761 —log. 147.E 

log. 69 —log. 50 

log. 299,600—log. 205,761 

log. 96 —log. 69 " 

= 1.04. 

— "'--- =1.14. 

1.17 

. . _ _. log. 92,160-

, AaudB, A = -* ' 
log.100 

B and C, X 
log. 109,440-

log. 66,560 

-log. 80 

log. 92,160 

-log.100 
•=1.19. 

pg.120 

Average value of A' = 1.32. 

There is but one observation published for No. 7 fan, 
and one for No. 8. 

log. 277,g 

log. 55 
No. 9, A and B, X 

-log. 234,830 

=io^r46~- 0Ji-

No. 10,-4 and i?. A" = 

No. 11,-4 and#, X = 

No.lH,-4and7<\A 

log. 194,200—log. 134,6132 

log. 73 

log. 215,200-

, — - " - =3.63. 
log. 66 
log. 177,280 _ , „ „ 

log. 180 —log. 150 

log. 257,520-log. 217,838 

log. 50 —log. 45 

log. 57,130-log. 28,896 

B and O, 

O and J), 

D and E, 

F, and F, 

F and G, 

O aod H, 

H and /, 

/ and J, 

Average value 

No. 14 and 15 
eaeh. 

No. 10, .4 and B 

No. 17,^1 and;* 

B and C 

Average value 

X 

A', 

jr, 

x. 

X, 

X 

X 

X 

of 

log. 

_ log. 
— log. 

log 

log. 

_ log. 

iog. 
log. 

log. 

log. 

log. 

log. 

log. 

log 

log. 

X = . 

have but 

X 

X 

X 

ol 

log. 

log 
log 
log 

_ log. 
— log. 

X for 

.801030 

66,640--log. 

.01)6910. 

73,080-

30 

94.080-

35 

112,000-

40 

132,700-

50 
173,000-

60 

70 
222,320 

80 

!7. 

-log. 

-log. 

-log. 

-log. 

-log. 

-log. 

-log. 

-logL 

-log. 

-log. 

-log. 

-log. 

-log. 

57,120 

60.640 

25 

73,080 

~30 

94,080 

35 

112,000 

40 
132,700 

50 

173,000 

60 

203,280 

70 

.87. 

.50. 

1.36. 

1.30 

.70. 

1.47. 

1.02. 

.67. 

>ue observation published for 

117,573-

80 
98,513-

80 
107,300-

90 

-log. 

-log. 

-log. 

-log. 

-log^ 

-log. 

No. 17 fan = 

84.149 

58 

85,385 

70 
1)8,512 

~ 80 

90. 

.32. 

1.08. 

.73. 

No. 18, A and B, X 

B and <***, X = 

log. 29,498-

log. 52 : 

log. 51,842-

log. 17,640 
= .74. 

.81. 

log. 

log. 29,498 

104 -log 52 

Average value of X for No. 18 fan = .78. 

The observations on No. 19 fan were not fairly made, 
as explained ln the note, and we shall not eonslder them 
here. 
Tbe observations on No. 20 fan were mails on differ-

eut mine oriOees, anil, therefore, do uot answer the pur
pose in hand. 

log. 801,188—log, 177,855 

log. 110.8 —log. 88.0 

The uvenige value of X for all these observations ie 
1.14, and It will probably lie found to he unity by more 
extended and fateful detei intnatlons; or. in older words, 
the radial veloeity of the air varies as n. 

No. 31, A and B, X .55. 
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EXAMINATION QUESTIONS AN
SWERED. 

THE EXAMINATION OF CANDIDATES FOR 
CERTIFICATES AS MINE FOREMEN, 

Held In the Office ofthe State Mine Inspector at 
Birmingham, Alabama on October 26th 

and 27th, 1894. 
(Continued from July, 189.> ] 

QUES. 22. What is the safe working load of a steel 
rope 1-4. inches ln diameter? 

A N S . Multiply thy square of the diameter of the rope 
ln inches bj 9.4, and the result will be the safe working 

9 9 
load In tons, asfiX ft X 9-4 = 12 tons nearly. 

QU B S . 23. What Is the pressure per square foot at 
the foot of a slaud pipe rilled with water to a height of 
105 fret? 

A N S . As a cubic foot of water weighs 62.5 pounds, 
the pressure must be, 03.5 \ 105 = 0002.5 pounds per 
square foot. 

Q U E S . 24. ir a water-gauge of 2 inches passes 15,000 
cubic feet of air per minute, what water-gauge will pass 
30,000 cubic feet per minute ln the same air-wav ? 

A N S . A S the air-way Is the same, a double quantity 
will be the result of doubling the velocity, aud as the 
pressures vary as the squares of the velocities, the water-
2 = 8 inches of water-gauge for the increased quantity. 

Q U E S . 25. If two horse-power passes 14,000 cubic 
feet of air per minute, how much must the bower be 
Increased to double the quantity? 

A N S . IU the same air-way, the powers vary as the 
cubes of the quantities; and as the quautity has to be 
doubled the pow--r ln the second case must be as the 
cube of 2 multiplied by 2 the power for 14.000 as 
2 * , X 2 = 8 X 2 = I 6 horse-power to circulate 14,000 X 
2 = 28,000 cubic feet of air in the second case given. 

QU E S . 20. If you have two nir-ways under the same 
pressure, one 0' X 6' X 5,000', the other 8' x 4$' X 
5,000',which will pass the greater quantity and why? 

A N S . Call the air-way 6' X 6' A, aud the other 
8' X 4+' B, then as the areas of section are both equal 
to 36 square feet and the lengths are both 5,000 feet it 
follows that the airway that encloses oue of the equal 
areas with the largest perimeter, will offer the greatest 
resistance; and as the velocities (or quantities in this 
case) vary as the square roots of the resistances In
versely, and as B's perimeter is larger than A's, If A's 

quantity is 1, that of B must be / F = q, taking A** 

perimeter asp and B's perimeter as P and B's quantity 

as o pr J(6 + 6 + 6 + j T = 124 __. 
V V(8 + 8 •+- 4J + 4-J) V 2 5 

Q U E S . 27. What is the horse-power of an engine, the 
cylinder being 15"x20" running 175 revolutions per 
minute, the effective steam pressure beiug 00 pounds per 
square Inch? 

A N S . If the total pressure on the piston lu pounds 
per square Inch, be multiplied by tbe piston speed lu feet 
per minute, the result will be the units of work per 
minute done by the engine, and if the units of work per 
minute are divided by the units of work in one horse
power that result will tie the auswer required, namely, 
the horse-power of the engine ; as 

(15X15X-785*X60)X20X 2 X 175 
33,000 X 12 " ~~ ° r 

187.42 H. P. the answer required. 
Q D E S . 28. Your main-eutry from bottom of second 

shaft runs due north 3,000 fnet. A cross-entry is started 
due east at a distance of 200 feet from the face and 
driven 2,465 feet. What length of roadway started 250 
feet from shaft will be required to connect with the face 
of the cross-entry ? 

A N S . The base of the right angle triangle in tbis 
case measures 3600 feet, miuus the distance from the 
face plus the distance from the shaft, that Is 200 -f 
250 =*= 450, then 3600 — 450 = 3150. The perpendicular 
of this triangle is 2465 feet, then 

l'2465' + 3150' = 3999 feet nearly, the 
length of the roadway required. 

Q U E S . 29. In approaching an abandoned mine filled 
with water, 400 feet deep, how large a pillar would you 
leave to be safe, the seam being 7 feet thick ? 

A N S . In a soft bituminous seam 7 feet thick, and at 
a depth of 400 feet I would leave a barrier pillar 95 feet 
or 31 ij yards thick. 
In the anthracite region of Pennsylvania, the accepted 

rule for the thickness of barrier pillars, is : Multiply 
the thickness of the workings (in feet), by one per cent. 
of the depth from water level *.in feet), aud add to this 
product, 5 limes the thickness of the workings (in feet) 
and the result is the thickness of the barrier pillar in 
feet. For a soft bituminous coal, H time the thickness 
provided by the anthracite rule has been taken. 

Q U E S . 30. A shaft employes 800 men, 85 day hands, 
and 35 mules. H o w m a n y cubic feet of air per minute 
would be required according to law? 

A N S . T h e provisions of the State of Alabama 
Miuing Law, Section 24, read as follows: " B e It 
further enacted; That the owner, agent or operator of 
every coal mine, whether worked by Bhaft, slope or drift 
shall provide and hereafter maintain for every such mine sufficient ventilation for eaeh and every person employed in such mine, which shall bo circulated around the main headings, cross headings and working places to an extent that will dilute, render harmless and carry off noxious and dangerous gases generated therein." Where no gas is generated w e would therefore allow as a minimum 100 cubic feet of air per m a n employed in 

the miue, and per mule 300 cubic feet, therefore under 
these conditions the total would be 

600 at LOO per nmn 
SS at I0U per limn . 
35 im, ii-- at .'Jim ]ier boad.. 

80,000 
8,500 
10,51)0 

Total 9!I,0*J0 

If the mine generated much gas, I would allow 300 
cubic feet of air per minute per man, as 

800 at 800 per man 240,000 
H5at 3<>0 per man 25, WW 
85 nmles nt *-)•••.> per head ._8l,600 

Total 297,000 
Q U E S . 81. W h e u rooms are to be driven from the 

entry at an angle of 45", what distance must they mea
sure from center to center In the entry, to m a k e the 
rooms 25 feet iu width, and leaving between them pil
lars 15 feet 1 hick? 

A N S . Divide the breadth of the room and pillar by 
the slue of the angle the room and the pillar makes with 
the enlry, and the result will be the distance between the 

(25J-J5) _ 40 
sin 45° — .7071 

feet; or the opening of the room by the side of the entry Is 

rooms center and center as 56 561 

the side of the entry Is '* = 21.213 feet. 

QUES. 32 How many gallons of water will a circular 
shaft 8 feet in diameter, and 10 feet deep contain, and 
how long will it take an 8-inoh pump having a velocity 
of 100 feet per minute to empty It? 

A N S . The contents of the shaft are 
8 X 8 X -7854 X 16 X 7.48 = 6015.787 gallons, and 

the time occupied by the pump in emptying the shaft 
will be found as follows : Let 8 Inches equal ij of a foot, 
. " 8 X 8 X -7854 X 16 __ .. . . ' . tl 
then, s ., •;.,*-—;s. =2.1.0-1 minutes, or the shaft 

j X ! X .7854-X100 
would be emptied in 23.04 minutes. 

QUES. 33. How many 2-incbes pipes will It take 
to supply an 8-inch pipe'. 

Ass. The pipes are supposed to be equal In length, 
for no lengths are given, and as the velocities vary as 
the square roots of the resistances inversely, it follows 
that the velocity through the small pipe will only be 
equal to 
I 8~X 3~"l4iT" 2 X 3.1416~ . 

•Vp •-. R *v tliRA 9 V 9. V 7fi.*U 

X 8 X -7854 • 2 X 2 X .781 
Tbe velocity then through the 2-inch pipe, will be k of 
that through the 8-inch pipe, aud as 16 two-inch pipes 
have a joint area of 64 circular Inches, and oue 8-inch 
pipe has an area of 64 circular Inches, It Is clear that 
as the velocity through the 2-inch pipes is only \ of that 
through the 8-iuch pipe, it will require 32 two-inch 
pipes to supply an 8-lnch pipe. 

Mine Foremen's Examination In the Bituminous 
Fields of Pennsylvania, Jan. 22, 1895. 

Q-0BB, 1. Write an essay in detuil explaining the use of 
dynamite iu blasting. Is frozen dynamite tit for use? 
If so, or If not, say how you would treat it ? 
ANS.—Dynamite Is oue of the strongest explosives 

used for blasting in mines, and la a shattering compound 
contrasted with gun-powder, or blasting-powder. The 
latter is a rending explosive preferred for breaking coal. 
The efficiency ol dynamite for breaking stone depends 
on the correct adjustment of the diameter of the shot 
hole, the position of the drill hole iu reference to joints 
in the rock, aud the best angle that the axis of the hole 
should make with the plane of the face. 
The weights of the cartridges require adjusting to the 

work to be done, and the blaster should understand that 
the weights of the charges In ounces should be propor
tionate in inches to the cubes of the. lengths of the lines 
of the least resistances iu the rook to be broken. De
tonators s: ould either be of sufficient strength to fire 
e"ery cartridge used, or detonators should be provided 
for cartridges of greater and lesser weights or other
wise primer cartridges should be used to lire the large 
cartridges. Great care must be takeu in fixing the de
tonator within the eud of the plug of dynamite or in 
securing the detonator to the end of the cartridge, so 
that it may uot be dislodged duriug the progress of 
stemming; further, if the firing is by electricity, then 
judicious care must be taken not to use such stemming 
as consists of angular particles of hard stone with sharp 
cutting edges, otherwise they cut through the insula
tion, and either short circuit the current or cause leak
ages; aud iu either case the chances of misfires are 
increased in number. 
The stemming should be done with rough round sand, 

or clay for upward or side holes; water will often be 
sufficient for downward holes iu wet ground. 
Detonatois are sometimes fired with powder thread 

fuses, but oftener by electricity. In electric firing, care 
must be taken to use just such magneto-electric machines, 
as supply a current of sufficient strength to fire a giveu 
number of shots simultaneously In circuit. 
Frozen dynamite is dangerous to handle, as tho 

tatrltlon of its particles IB sufficient to explode it; it 
therefore should be kept warm or at a temperature equal 
to that of the human body. In the event of Its being 
frozen, it should be warmed by being placed near a hot 
water pipe or steam pipe, but It should never be heated 
beside a body whose temperature exceeds 212° F. 

Q U E S . 2. Is machine mining safe when the mines are 
dry aud produce firedamp ? Is it safe to use electric mo
tors in machine mining? and du you think machine 
miniug is safe where there Is no gas ? A N S . When the mines are dry and produce fire-damp, machine mining is no more uusafe than when mining is done by ordinary methods. Compressed air cannot be a source of danger, nor can electricity, for all sparking can be prevented by using alternating currents, and polyphase motors that are absolutely sparkless. as there are uo commutators and It is impossible, from the design of these machines, for them to produce a spark ; therefore the three points in the question are answered by saying: N o increase of danger can arise in mines that 

are dry and produce flre-damp, by using machines for 
mining. It Is quite safe to use electric polyphase motors 
actuated by alternating currents for machine mining. 
There is nothing In machine mining that cau be a 

source of danger when the roof and the fioor will allow 
the machine to cut along a timberiesa face. 

Q U E S . 3. What would you consider a good grade for a 
haulage road and a waler way? 

A N S . A fall to the shaft or slope of 1 in 150, would be 
a guod grade for a haulage road or a water way in a 
bituminous mine. 

QU E S . 4. A circular sump 20 feet in diameter and 25 feet 
in depth, is full of water. What is the quautity in gallons 
and cubic feet? If a double acting steam pump, with a 
water cylinder 9 Inches by 18 Inches was set to pump, 
how many strokes would be uece&sary to empty the 
sump? 

A N S . The cubic feet of water in the sump are .7854 X 
20 X 20 X 25 = 7854 cu. ft. The gallons of water In 
the sump are 7854 X -£.7. = 58,752 gallons. The theo
retical number of cubic inches of water discharged 
at each single stroke of tiie pump is .7854 X 9 X 
9 x 1 8 = 1145.1132, and allowing 10 per cent, for the 
slip of the pump, the actual number of cubic Inches 
of water discharged by each stroke Is 1145 1132 X 
.9 -= 1030.60188, and the uumber or single strokes of the 
pump to empty the sump Is -inqh'Tt ' "~= 13168.84. 
QUES. 5. A bore-hole from the surface 1B6 Inches In diam
eter and enters a rib fall in the mine. A mixture of 50 
per cent. C B7it and 50 per cent, of air is passing up the 
hole with a velocity of 130 feet per minute. What Is the 
volume in cubic feet? and what would be the volume If 
sufficient air was added to bring the mixture up to the 
highest explosive point? 

A N S . Iu the first case the volume passing up the 
v. i • . * -7854 X 6 X 6 X 130 

bore-hole Is equal to — {AA — = 25.5255 
cubic feet per minute. 

In the second case, 9.5 parts of air to one of C B7i is 
the m a x i m u m explosive mixture, and as the mixture 
already consists of equal volumes of gas and air; the uuit 
volume of the gas Is — ' = 12.76275 cubic feet; the 
volume of air required will be 12.76275 X 9 5 = 
121.246125, and the volume demanded that contains suf
ficient air and gas to m a k e the m a x i m u m explosive mix
ture, is equal to 12.76275 X 10.5 = 134.008875 cubic feet 
of a mixture of 9.5 of air to 1 of gas or C Mv 

Q U E S . 6. If the bore-hole in the above question was al
lowed to remain closed up for 12 hours what would be the 
volume of the gas at the end of the time, and what would 
the volume be if sufficient air was added to m a k e a max
i m u m explosive mixture, and what volume of air should 
be added to the gas to m a k e it a harmless mixture? 

A N S . T h e volume of flre-damp Cff(, that would ac
cumulate In 12 hours would be equal to, 12.76275 X 
60 X 12 *= 9189 18 cubic feet. The volume of the max
i m u m explosive mixture of 9.5 of air to one of gas,would 
be equal to 9189.18 X 10.5 =•= 96486 39 cubic feet. 

T o m a k e the mixture harmless, I would mix 30 of air 
with one of gas, and therefore the air required to m a k e 
9189.18 cubic feet of C B7t perfectly safe would be 
9189.18 X 30 = 275675.4 cubic feet. 

Q U E S . 7. W h a t would be the cost of an overcast contain
ing the following material, and having spent on it for 
labor the following amounts? 

6*̂  cubic yards o[ stone at. $1.05 per yard 
(5,250 bricks at 6.25 per thousand 
3o bushels or lime at .n*]?!} per bushel 
?u bUBbe]* of "ftml (It,,,,, .''li-W Ppr biiBhul 
12 ZKJB man-Miry at *•**> H " •*»»•» 
10 days a t fund In K masonry at.. . 0 0 imv ''*» 
37 days taking down slate and 

delivering material at 1.60 per day 

ANS.— 
6 4 cubic yards of stone at $1.50 per yard $ 6.8250 
BliAO Bricks at **;.*.*5 [or thousand 32.8125 
35 bushels of lime al -. 1)7755 per bunbel 2.7125 
TO Ini-hels of -uud al .C625 per buahel. 4.3750 
HI days masonry at «'l 25 per day 22 5000 
10 dayo attending masonry ut $1 60 per d iy 16.0UOO 
37 days Hiking down slate und delivering 

material at il 50 per day , 55.5000 

The cost Of tho overcast will bo I&140.72^ 

QUES. 8. What are the Indications sometimes met with 
at the face of workiug places, which should serve as a 
warning that you are approaching old workings, and 
what precautions would you take to provide for security 
and safety under the circumstances? 

ANS.—In approaching old workings containing water 
and gas at a high pressure, water is seen running out 
above and beneath, and through the coal. When the 
old workings do not contain water, the danger arising 
from gas is considerable, as the danger is on you unex
pectedly, and when the old workings contain water not 
more than roof high, the danger is very great, because 
the water seldom gives warning. 

Whether the old workings give warning by bleeding 
or not the Act relating to The Bituminous Coal Mines of 
Pennsylvania, provides by Section 3, Article V. 
"In any place that Is being driven towards, or In 

dangerous proximity to an abandoned mine or part of a 
mine suspected of containing inflammable gases or which 
may be inundated with water, boreholes Bhall be kept 
not less thau twelve (12) feet in advance of the face and 
ou tbe sides of such working places, said side holes to 
be drilled diagonally not more than eight (8) feet apart j 
and any place driven to tap water or gas shall not be 
more than ten (10) feet wide, and no water or gas from 
an abandoned mine or part of a mine and no borehole 
from the surface shall be tapped until the employes 
except those engaged at such work are out of the mine, 
and such work to be done under the immediate instruc
tion of the mine foreman." Should the proximity of the old workiugs be unknown and water Is bleeding out of tbe advancing face, then no further advance should be made without boring according to the provisions of Section 3. [TO B E CONTINUED.] 
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Thi# department is intended for the *w of those who 1H1.I1 t» express 
their views, or ask. *.r aiwmr, iptesti.,11* un an;/ mt.ject relating to 
mining. CorrtepondenU need not hesitate to ients fur sn/ posed 
vaut of abi'ifu If tl"- ideas are ex/treated, ire iritt cheerfully make 
any correction in composilii-n that ma;/ be required Communica
tions sh.ul.t n..t be too lengthy, and personal reflection* shuit.d be 
carefully avoided. 

All rininiiui\irati.MiK should be accompanied irith the proper name and 
address of the tenter—nut necessarily for publication, biti as a 
guarantee of good faith. 

T)i<* Editor i" not reemnribte for 11'eim expressed in thi* Department 
twCorrespondence i-liould be in a* simple language, and an free of 
Uchnical term* and formula! as possible, consistent irith ckar ttatu-

yi-. ..',-• J-.> on tubjeels not directly connected irith mining irill not be pub
lished. 

Editor Collie 

Correction. 

Engineer and Metal Miner: 

SIR:—Answer (2) tn questions asked by A. P. Smith, 
Chleo, Mont., published in your July ist-ue should have 
been supplemented with the following • 
This is the theoretical velocity and orifice necessary 

to discharge the required quantity, but In consequence 
of the contraction ofthe stream a short distance from 
th* t r flee, the velocity of efflux is hllzhtly reduced from 
the theoretical value, aud the quantity discharged is 
greaily reduced, friction also reduces the speed. In 
order to allow for these losses Budge gives thefollowiug 
rule: 

- 0.407 t - 23.35" diam. of pipe = 20.7" 
J II 

square flume. 
1> — Diameter of pipe in Inches. 
H = Head of water 111 feet. 
L = Length of pipe iu feet. 
W = Cubic feet of water discharged per mlmi 

Eytelweiu's formula gives D 0.538 

25.29" diam. of pipe = 22 5" square flume. 
Huplug tbat you will make this correction. I am 

Yours etc., 
STEIMIEN H. NOKTITET. 

The 5th Root. 

Editor Colliery Engineer and Metal Miner: 

SIH:—Please insert the following In your valuable 
paper In answer to question given by A. McDonald, 
Poit Morten, in your August, 1805 issue. 
The following is the formula worked out showing the 

method employed to extract the Sth n ot of a number. 

Then let (8)* •i\ 
9ooooooouoo 

5X10' =50000 
10X10'>5 =50000 
10xlO'x5'=250ilO 
6 A10 >••>'= 6250 

5'= 625 ii.V.13-

131875 | 14002500000 

5X150' = 2 31250000 
10xl5(l»X5,= 168750000 
10xl50'x5'= 0025000 
5 A 1 5 0 X 5 ' = 93750 

5'= 625 13528500875 

03300J125 2705710375 | 

In thf* above the root la only extracted to two deci
mal pltu-en, but by a coulluuatioi) of the above it can be 
be tfKteuded to the required nunjber. 

Youre etc., 
A R C H I E L A F F E R T T , 

W m u p m u , Pa 

PRIZE CONTEST. 

PRIZES fllVKlf FOR THK BEST ANSWERS TO 

QUESTIONS RELATING T O MINING. 

For the best answer to each of the following questions, 
the value of $1 00 In any of the books In our book 
catalogue, or six months' subscription to T H E LOLLIEUY 
E N G INKER A N D M E T A L M I \ K K . 

For the second bust answer to each question, the 
value of 50 cents ln any of the books In onr book cata
logue, or three mouths' subscription to T U B COLLIERY 
E N G I N E E R A N D M E T A L M I N E R . 

Both prize- for answers to the same question will not be 
awarded to any one person. 

Conditions. 

First— Competitors must be suhscrlbers to Tns COL-
LIERY ENUI.SBKK A N D M K T A L MINER. 

Second—Tbe name and address in full of the contestant 
must be signed to eaeh auswer, and each answer must be 
on a separate paper. 

Third—Answers must be written in Ink on one side of 
the paper only. 
Fourth— ""Competition Contest" must be written on 

the envelope hi wliich the answers are sent to us. 
Fifth— Oue person may compete In all the questions. 
Sixth—\)az decision as to the merits of the answers 

shall lie 11 mil. 
Seventh—Answers must be mailed us not later than 

one month after publication. 
Eighth—The publication of the answers and names of 

persons to whom the prizes ure awarded nhalJ he con
sidered Hiifll-.-l.-m notification. Successful oomfetttors 
are requested lo notify us as soon as possible as to what 
disposal they wish to make of their prizes. 

Competition Questions for October. 

QI'KH. 181 I am about to invent a new miner's safety 
lamp, and I intend to make the capacity of the tank or 
oil vessel large enough to supply sufficient vegetable oil 
for a consumption of 8 cubic Inches per day of 10 hours, 
and as I require your valuable assistance, will you au
swer me three questions, as follows : '** 

1. What volume of air will be required to supply the 
necessary oxvgen io burn the oil ? 
2. If ouly 20 per ceut. of Ihe oxygen of the air enter

ing the lamp is consumed, what volume of air is ueces-
ary to feed this flame? 
3. If, after allowing for the vena contractu and the in

terference of the wires, the available aperlurage Is In the 
ratio of .8. aud if the velocity uf the air on entering is 
equal to 3 feet per second, bow many square inches of 
gauze covered entrance must I provide for the admission 
of all "t 

•QUES. 182. W e have found a large fault in one of our 
coal seams, and tlie cheeks or sides are 0 inches apart, 
and Ihe Interspace or vein Is tilled wilh calcite and 
galena. Our mini' foreman say*-* that galena ulwajs con-
talus gold and silver, and ids statement has so excited 
mo with surptice tbat 1 have been trying to extract the 
metal by raiding the ore to a high heat ou an open the, 
but It all wasted away iu white smoke. I will, there
fore, be obliged to you If you will leli me what I must 
do to obtain about seven pounds of the metal, ami while 
you are busy please say what 1 must do to separate the 
silver fiom the lead. 

Q U E S . 181. W e have 1,000 acres of a seam of good 
aud clean coking coal, 2 feet, 10 inches thick, and at au 
average depth from the surface of GOO feet; th« roof 
consists of 30 inches of bad sbaley coal, or bone; the 
menu Inclination or dip of the seam is 4° 10' to the east, 
H o w do you think 1 should work tbis seam to obtain all 
tlie coal, as I can only sink the shafts ou the western 
side of the estate, the eastern side beiug all under water-1 

Q U E S . 184. I aui engaged by a powerful syndicate to 
be ihe chief of a large stuff of prospectors to search for 
useful minerals iu Asiatic Turkey, aud m y instructions 
are to con Hue the work to be done to the valleys of the 
great rivers, the Euphrates and Ihe Tigris, and the 
valleys of their tribu'aries, the reason for the restric
tion being, that the country Is not opened up with rail
ways, and therefore ihe water-ways are the only routes 
open for transport. Iu the North of Asia Minor where 
the great livers take their rise the stratified rocks be
long to the Ceuozuic period, and nearly all the exposed 
rocks found iu the v -Hey of the Levant belong to the 
Mesozoic period such as those that are found on the 
east of the Tigris and ihe west of the Euphrates, and 
between the great rivers, as west of the Tigris and east 
of the Euphrates, the rocks are mostly of the Eozoic 
age, although rocks of later ages are found In patches. 
Now the givat stone records of Babylon and Nineveh 
are cut ou slabs of gypsum taken from their near bund 
quarries, and I will be obliged If you will give me such 
Information as I require. 
First.—We know that salt, coal, lignite, copper, lead, 

silver, gold, and Iron abound wltblu tbe rocks of the 
valley of the L-vant, then please tell m e where lo send 
uiy men to search for them. 
Second.—Tell me briefly what class of tools I ought 

to give e-eh set of prospectors to fiud the particular 
minerals they will be sent In quest of? 

Q U E S . 185. As I am anxious to obtain a good exam
ple of a magnetic survey. Will you give me your uotes 
of one where the tlgure only has se/eu sides, also the 
plot, Mid the results of the traverse to prove Its ac
curacy? 

Ques. 186. W e have a pump that forces with two 
six Inch plungers the drainage water of the mine to an 
elevation of GOO feet. Fiom the commencement this 
pump bad a heavy **knock" and it was found to occur at 
tbe moments when the plungers begun their advance ou 
the forcing stroke and it seemed to result from tbe 
chambers not beiug filled close with water during the 
suction or Intake stroke, and the consequence wiw tlie 
knock by the plunger advancing on tlie fo'ce, anil the 
heavy strain thai destroyed the packing of the glands 
and ultimately the "skin" of the plungers that became 
scored and fluted. Some mechanical engineers declared 
tbat the cause of the knock wai» the softuess of the Irou 
plungers lhat became flu ed and leaky, aud that the only 
cure would be fouud lu gelling nickel steel or bronze 
plungers; our engineer, however, thought differently aud 
said the only cure would be found In sacking the glands 
and droAiilug them with water. lie then tlxed cases 
over tlie outrides of the glands and filled them with 
water when the knock was completely cured. Will you 
theu explain to me the cinne of the knock and how or 
by what meaiH it wus cured by drowning the glands ? 

Solutions to Questions which Appeared In the 
Aujjst Number, and for winch Prizes Have 

Been Awarded. 

QUES. 1G0. For an extension of the haulage in a coal 
seam we are about to make a brunch road going due east 
from the malu entry aud going due north from 
the shafts. Now the junction uf the bianch road 
with the main road has tu be done with a curve of 21 
feet radius, and as I would like to show off a bit with 
tins curve, will you ̂ Ive me a plan showing how to set 
up tliH center lines with chords, and the fewest angular 
measurements requited for a complete quadrant, the 
curved road being 12 feet wide? 

A N S . To plan the road without the aid of a transit 
Instrument, I would draw It to a large scale,sny 1 Inch to 
111 feet, and divide the quadrant Into four equal parts of 
22° '.io' each. Tlii-i Is Hie least number of equal parts 
Into which it may be divided for the purpose. 
The chord of each arc, aa h f, f h, etc , will be two 

times the slue of ,J the angle multiplied by radius, or 
9.30:14 fi. 
The deflection distances, b t,fg and At, are equal to 

two Hunt, lie- sine of ), the angle bfe multiplied by bf. 
The augle bfe being equal to the central angle buf. 

then we have *) bfe •= 11° 15'. Twice the sine of 11s IS' 
X 9-3034 = "3.0534, the deflectlou distance. Finally 

we need the tangential distance c d, or b i, which Is-
equal to + b e, or 3 6534 -=- 2 = 1.8207 Tt. 

Having made all necessary calculations 1 would pro
ceed as follows : Mark permanently the point b in center 
line of malu entry, measure south the chord distance, 
9.36-f- ft., and mark the main entry centre line accurate
ly. Then swing the tape iu liue, c d, with b for center; 
and mark permanently point d, making c d •=• 1 83 ft. 
Drive ou line d b, until point /"can be placed In range at 
9.30 r- ft. from b. Then wilh /as center, swing lupe on 
line b e, making b e = 3.05 ft. Perforin the same op
eration at h and j, aud when I is reached, if it is desired 
lo coulluue the east entry by poiuts instead of by com-
pass, I would repeat tbe first operation. Wilh I as 
ceuter, swing tape in Hue j k, making j k = 1.83 ft. 
The direction k I will then be square to main entry. 

E. M. P O R T E R , 

Eckley, Pa. 
Second Prize, W . A. G O O D S P E A D , Nelsonville, Ohio. 

QUES. 109. Our mine Is situated in a region where 
clean soft water cannot beobtaiued for feeding the steam 
boilers, aud we are therefore obliged to get our supply 
from the uudergiouud feeders that are highly charged 
witli sulphate of iron, and as you no doubt expect, the 
boilers last a very short time and entail on us expense 
that we wish to avoid If we cau. One of our operators 
has returned from South America; aud he says a mine 
superintendent there can neutralize sulphate of Iron 
with common suit and he thinks I should do the same. 
Will you then explain to me the chemical action lhat 
takes place wheu salt Is l brown Into warm water contain
ing sulphate of Irou aud how it is that as the water cools 
sulphate of soda crystallzes ou the bottom and sides of 
the tank; and I will also be obliged If you will explain 
to me the chemical action (if any) of soda sulphate on 
the shell of the boiler. 

A N S . The chemical action to which the question 
refers proceeds as follows; 

Fe SOt + 2 Xa Cl = Na SOt + Fe Ct,. 
Soda sulphate then remains lu solution iu the hot water 

and crystallizes from saturation, as when Ihe water 
cools. Sulphate of soda produces no li jury on the shell 
of the boiler, but does good in removing lime scale. 

J. JENKINS, 

Dingess, W . Va. 
Second Prize, J. VIRGIN, Holsopple, Pa. 

QUES. 170. A wealthy laud owner has just granted 
me a lease to mine a lignite bed 10 feet thick and mak
ing au augle 70° with the plane of the horizon. The 
lease confers ou me the right of way aud the power to 
utilize any of ihe surface or underlying strata. The 
surface Is ou a bed of sand 20 feet thick aud at flrst 
sight tbat would appear to be an unfavorable condition, 
but the lignite coal is good, aud cau secure au open 
market at a high price ; we have however certain diffi
culties that must be overcome lu tlie mode of workiug; 
for example, this coal is exceedingly subject to sponiau-
eous Ignition, and any small in the gob, or pillars 
left In, takes flre as soon as subjected to Increased 
pressure. Therefore we must extract the tchole of ihe 
coal, aud I wish you to Instruct me how to do it wilh 
the use of veiy little timber, at a small cost per ton, 
and with safety to the miners. To secure a good plan, 
think o\er all the modes of vein and bed mining in 
general Use. 

[None of our friends are even approximately lightwith 
this question, and many give evidence tu their answers 
that they have uot carefully read the question before 
answering it, as "any small lu the gob or pillars left inf 
takes file." Hud they noticed this, they could not have 
given us their plllur system. Try! try!! try again. ED.] 

QUES. 171. lam the principal director of a mining 
company, and we have tlie choice of oue of two mine 
properties, and In either of whicli, we could work the 
same valuable seam of bituminous coal at a depth of 900* 
feet. There are two seams of coal overlying the one 
we wish to work and we will call the bottom one No 8, 
and the one above It Is No. 2, and the top one No. 1. 
All Ihe seams m e lying level and their depths are, No. 
1, 450 feet; No. 2, 030 Ieet; and No. 3, 900 feet, lie-
tween Nus. 1 and 2. Is a bed of coarse sandstone lhat 

http://1H1.I1
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shed*-** much water, and in oue of the offered properties 
A, the top seam has been all worked out, but in the 
other properly B, none of the seams have been worked. 
I will therefore deem it a great favor if you will say 
which of the properties A OT B would be the safest In
vestment, and for what reasons? 

A N S . The property A is of very little commercial 
value because by working out tbe top seam Bret, the 
cover Is brokeu and the natural arch over the seam 3 IF 
therefore uow a doubtful roof. Even, although I be No 2 
and 3 seams In A may be thicker than those of B, the 
latter will be the best investment, because the bottom 
or No. 3 seam can be worked fliBt with Bafely, with a 
cover of 900 feet in thlckue*--8. Second, No. 2 ami No. 1 
can then be worked to, elher, and No 3 will make an 
excellent sump or lodgement for the water of the sand 
•feeder. 

W M . A. THOMAS, 

Nanticoke, Pa. 
Secand Prize, J O H N F L E T C H E R , 428Toutl St., La Salle, 

111. 

'QUES. 172. In prospecting for coal, rotary tube boring 
ts the best, because the cores furnish Hue examples of 
the fossils peculiar to the strata in question. This being 
-so, will you tell me tbe names of some of the fossils 
peculiar to I'ermlau and Silurian rocks; for example, 
suppose you are boring lu a bed of flue shale, aud 
the core when broken shows a featherlike fossil, 
made up of cells arranged in regular order, after the 
manner of the structures of the hydrozoa. Which 
formation would that shale belong to? anil what is ihe 
general name of lhat variety of fossil-*-.? Again vou are 
boring lu a limestone, and the core when broken shows 
several examples of a starlike netted structure, 
something like a spider's web, aud undoubtedly belong. 
ing to the hydrozoa, which formatlou is this? and what 
is the name of the fossil iu question? 

A*\s. The fossil the question refers to as common in the 
Silurian shales, and distinguishing them by iheir profu
sion, as they are found in nearly every sample of the 
shale examined, is Qraptolites, and the example of the 
-hydrozoa that distinguishes tbe Permian limestone Is 
the Aster Retieulatus. 

Jos. VIRGIN, 
Hollsopple, Pa. 

QUES. 173. For the purpose of haulage In a level 
seam, a branching road has to be made, at a i Ight angle 
with the main entry, and we have to make tiie connec
tion with a curved entrance, tlie radii of wliich are to 
be 22 feet for tbe Inside, aud 29 feet for the outside of 
the curve. Give a plan with all the necessary explana
tion of how you would proceed to secure the correct 
curvature for this junction. 

(22 4- 29} 
A N S . — T h e mean radius of the center line is •= = 

25.5 feet. 
Hy this method the quadrant is divided into Ave angles 

as -v- — 18°, and therefore, taking the radius at 25.5, 

the versed sine is 1.25 feet, and each of the five chords 
are 7.98 feet. To begin, flrst measure In, ou the radius 

—'•=— = .025 equal to half the versed sine, and 

locate this point at a • next lay off on the tangent from 
A, a distance equal to tlie chord 7.98, aa AB. Next 
stretch a cord to cut a, and to locate the point C, 7.98 
feet from -4. Next measure lu from C, the distauce 

equal to the versed sine = 1 25 feet to c, then a straight 
line from A through c, will wilh the Intersecting line or 
chord =7.98 feet, euable UB to to locate D, and so on 
flnUhiug as we b> gau wilh the half of the versed sine 

1 25 
— - — = .625 as O g and on to the tangent at II. 

WILLIAM WYLIE, 

Washington Pa. 
Washington, Co., 

Second Prize, Jos. VIRGIN, Holsopple, Pa. 

QDES. 174. My Uncle George Is a mine superin
tendent and he asked me to-day If I had given due at
tention to the sludy of mine machinery, and sleam 
engines and boilers? and I said oh! yes, I know all 
about them, and nobody cau teach me any more than I 
know; and be said, "hem," and continued, solve me 
this question and let me have the auswer in a few days. 
W e have a semi-portable hauling engine in the Bur

dock miue, and it is rather light for the work, aud there
fore, always runs with full steam. It is 80 horse power, 

and the highest pressure of the steam at blow-off is 90 
pounds on the nquareInch. 
Tlie train has a speed of 10 miles an hour on the level 

road when the steam pressure falls to 50 pounds on the 
square Inch, and on coming within 850 yards of the shaft 
the train of cars has to ascend an incline, when the speed 
reduces and the pressure of Ihe sleam in the hollers 
rises to 90 pounds ou the square inch. N o w the boiler 
fire (before the (-tart) In banked up to keep tbe hoise 
power of llie boiler uniform throughout the journey. 
The question makes thiee demands: 
1st. W h y does tlie boiler pressure vary? 
2nd. What is the gradient of the Incline? 
3rd. Wbat Is the speed or the train on the incline? 
I frankly confess. I have made a mistake In bouncing 

io my uncle George, and I hope you will help me out of 
the dilemma by answering the questions for me. 
[We are sorry to suy this "easy" question has not been 

answered even approximately, thus showing that Imita
tion is a very poor substitute for understanding. The 
velocity ou the Incline can been seen without calculation 
and the grade of the Incline can be fouud nearly as easy. 
Our object in framing these questions is to show our 
friends the Importance of having a complete grasp of 
the mechanical principles Involved lu the suhj-ets of 
their study, aud we lur-ye caught them sleeping. En.J 

The Crawford and M c C r i m m o n Drum. 

Messrs. Crawford and McCrimmon, of Brazil, Indiana 
show iu their advertisement, in this Issue, a pair of 
hoisting engines equipped with a double conical drum. 
To show the construction of this drum we present our 
readers with a view of It large enough to make clear the 
features claimed for It. 
This drum resembles two similar cones placed hase to 

hace, which furnishes two ends of equal diameter nnd 
a centre of considerably greater diameter than tie ends. 

C R A W F O R D A N D M O C 

The drum Is grooved from one end to the other, and the 
rope wind-* from the small diameter at oue eud over the 
large dbiiueter lu the middle and thence to the small 
diameter at the other end. 
This plan starts Ihe load easily and slowly and gra

dually Increases ihe speed to the middle oT Ihe hoist and 
theu gradually reduces the speed till the lauding Is 
reached. 
That is, this would be the case If Ihe engines were 

run at the same f peed continuously. But, as the engines 
are always siartod slowly, and the t-peed gradually 
brought to a certain maximum point nnd held there till 
the load is almost at the landing, when It is gradually 
slowed down, It Is evident that the greatest speed Is 
Secured at the proper time and the slower speed la en
sured at the slarL and end This principle of construc
tion embodies the requirements for an Ideal drum. 
Besides regulating. In a large mensui*e, the speed of 
hoisting, It also makes possible the successful use of a 
smaller engine than would be otherwise required. 

| are obtainable from the statistical depHrtments of the 
l several governments. Again, the fact that the statistics 
| are all grouped lu one convenient volume, and those ln-
. teres!ed are therehy saved much vexatious and often 
I fi ull less labor ln searching for desired information, 
makes the work one of great value. 

IT. S. GMOI OGIOAI. SUIIVEY R K PORTS.— N o reports 
Is-uied by the Nat bum] Government are of more practi
cal value ihan those issued hy tbe IT. S. Geological Sur
vey, under the direction of Major J. W . Powell. W e 
have before us iu two quarto volumes the Fourteenth 
Annual Report covering the operations during the year 
ending Juno 30, 1893. The flrst volume Is the Report of 
tlie Director. It is accompiiuled by a map of the Uulted 
Stales, showing, graphically, the work done duriug the 
year covered by (he report, as well as the total area 
surveyed. Vol. 11 of the auuual reports contains In detail 
the reports of a uumber of specialists on prominent 
geological features of various localities, lllustiated with 
maps, sections and views. 
Monograph XXIII is a profusely i'lustrated and In

structive volume on tlie geology of the Green Mountains 
lu Massachusetts by Rnptuul Pumpelly, J. E. Wolfl aud 
r. Nelson Hale 
Monograph XXIV, treats of the Mollus^a and Crus

tacea of the Miocene formations of New Jersey, hy 
Robert Parr Whitfield of the Geological Survey of New 
Jersey It is Illustrated by twenty-feu:* fine plates show
ing a large number of fossils. 

Bulletin No. 118 Is a geographic dictionary of New 
Jersey by Henry Gaunett, Chief Topographer of the U. 
S. Geological Survey. 

Bulletin No. 119 is entitled A Geological Reconnais
sance In Northwest Wyoming, by George llomans Eld-
ridge. Geologist. 

Bulletin No. 120 treats of the Devonian System of 
Eastern Pennsylvania nnd New York, aud is by Charles 
S. Prosser. 

BulletlnNo. 121 
Is a bibliography 
of North Ameri
can Paleontology 
from 1888 to 1892, 
by Charles Rollln 
Keyes. 

BulletlnNo. 122 
Is the results of 
primary triangu-
lation, by II. M. 
Wilson, R. U. 
Goode and S. S. 
Gannett. 

W e have also 
received through 
Mr. I harles D. 
Walcott, present 
Director of the 
U. S. Geological 
Survey,"The Pro
duction of Tin In 
the Various Parts 
of the World " by 
Charles M. Rol-
ker, which is an 
extract from the 
Sixteenth Annual 
Report of the Di
rector, Part III., 
and "The Stone 
Iudustry in 1894" 

by W m . C. Day, which Is an extract from Part IV 
of the Sixteenth Annual Report of the Director 

Ri "OUT O N T H E " N E W R u n " O F BroKs A N D M O N T -
G O M K U Y COUNTIES, PENNSYLVANIA, by Benjamin Smith 
Lyman. Tills nn author's edition, and Is a reprint from 
the Pennsylvania State Geological Summary, Final 
Report, Vol. Ill, Part II. It is illustrated with maps, 
sect Ions, fossils, etc., and treats the subject ln a thorough 
and scholarly manuer. 

DRUM. 

BOOK REVIEW. 

T H R M I N E R A L INDUSTRY. Its Statistics, Technology 
and Trade in the United States and Other Countries, 
Vol. Ill, edited by R. P. Rothwell, C. E., M. E., and 
published by The Scientific Publishing Co., of New York, 
is at hand. Price $5 00. 
The two former volumes, embracing the statistics to 

the end of 1892 and 1893 respectively, have beeu pre
viously uoted in our columns. The present volume 
brings the subject matter down to the end of the year 
1894 and is fully up to the standard of the preceding 
volumes. 

Vol. Ill is a book of about 900 pages and covers the 
subject in a manner highly creditable to the numerous 
contributors and the eijitor. While this and the pre
vious volumes have been subjected to severe and adverse 
criticism by several prominent specialists, it must be 
borne in mind that the work of compiling such a volume 
is oue that few men would care to undertake, and the 
promptness with which it is Issued materinlly enhances 
Its value. While there may be room for criticising com
paratively slight errors In some of the statistics, ttie 
critics should bear in mind the fact that the volume 
gives practically correct figures before the official figures 

Self-Extinguishment of Fires. 
The several kinds of automatic lire sprinklers now In 

use in many large establishments afford familiar exam
ples of self-extinguishment of Ores. There is, however, 
nothing unexpected about their action- thej are designed 
specially to put out fires, and when the sprinkler heads 
i f fusible metal let go, aud the fiames underneath are 
deluged with water, we have simply the legitimate out-
come of whut was figured upou wheu the sprinkler sys
tem was put lu But there are a number of iustauces 
on record where the means of fire extinguishment were 
wholly uulooked for aud or purely accidental character. 
One of these was furnished several yearB ago In a large 
church where a fire, caused by spontaneous ignition in a 
storeroom, melted the lead water pipes, and the water 
Issuing from them quenched the flames. A similar Instance 
happened lu a tinsmith's shop. Some sheet metal palis, 
which had been made there, were returned by the pur
chasers wilh the complaint that they were not tight. The 
maker resoldered them, and, in order to test his work, 
Illledthem wilh waterandhiiug them upon hooks screwed 
into the shop ceiling. During tbe uoon hour, a fire 
heated the upper part of the room so lhat 1 he handle 
fastening became unsoldered, and the dropping of the 
palls of water put out the fire. Again, iu the engine 
room of a certain factory some oily cotton waste, left 
on top of a steam pump, set fire to the wooden lagging 
around the sleam cylinders and a part of the sieam-
supply pipe, w here it melted the soldered attachment of 
an automate oiling device. The steam from this pipe 
escaped through ihe small tubes formerly leading to 
the olliug apparatus, and speedily extinguished the 
fiames.—From Cashier's Magazine for October. 

Automatic Dump Litigation. 
A pult Is in progress, brought by the Sullivan Machin

ery Company of Chicago, against the Phillips Mine 
Supply Company, of Plttsbu-g, for infringement of the 
Mitchell and Wilson Automatic D u m p Patents owned 
by the former company. 
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TO M A N U F A C T U R E R S OF MINING MACHIN
ERY AND MINE SUPPLIES. 

T H I S journal has a larger bona fide circulation 

among mine owners aod mine officials than any 

other publication. Its mailing list Is open for 

the Inspection of advertisers or prospective advertisers. 

The publishers will furnish proof of Its circulation to any 

advertiser for each issue containing his advertisement. 

Circulation w a measure of a journal's value as an adver

tising medium. Circulation and class of readers are the 

only measures of value. W e prove the first by U. S. 

Post Office receipts, the second by showing our mailing 

list. 

A MISTAKE IN AMERICAN COAL MINING 
LfcWS. 

PENNSYLVANIA, was the flrst State In the Union 
to enact laws for the protection of life and pro

perty in coal mines. Her first laws on this sub

ject were, naturally, crude, but theyhave been revised 

until now tbey are, In the main, excellent laws. 

Other States, In framing mining laws, followed the ex

ample of Pennsylvania, and modelled their mining laws 

on hers. 

Those States, which were progressive enough to 

realize the value of mine officials equipped with well 

digested theoretical as well as practical knowledge 

copied the Pennsylvania law in regard lo certificated 

mine foremen and made the same mistake. 

The Pennsylvania, Illinois and Alabama laws requir

ing the employment of certificated miue foremen are wise 

enactments in all particulars hut one. That particu

lar is the requirement that applicants for examination 

shall be citizens of, aod shall have had a certain number 

of years practical mining experience In the particular 

State in which the examination is held. This restric

tion prevents the competeut citizen of any other State 

securing employment as a mine foreman in either 

Pennsylvania, Illinois or Alabama. It also prevents a 

citizen of Pennsylvania securing employment as a mine 

foreman in Alabama or Illinois. The other coal mining 

States "will, iu time, enact similar laws, aud in justice 

to their citizens they will place the same conditions in 

their laws. This will result iu a great hardship to an 

intelligent, and valuable class of American citizens. It 

is, if not a violation of the letter of the Constitution of 

the United States, a violation of Its spirit. It abridges 

the liberty of a citizen of the United States in plying an 

honest and useful vocation iu any part of the nation. 

No other industry or profession is so handicapped. 

It may be urged that a mine foreman from Pennsyl

vania is not familiar with the local condltious in Illinois 

or Alabama and vice versa. This reason Is a weak one. 

If he is capable of passing a good examination, he will 

soon grasp the differences in the local conditions. It 

might as well be urged that the mine foreman from 

the Connellsville or Pittsburgh region would not be 

familiar with the local conditions existing in the mines 

of the Clearfield region. Or it might be still further 

narrowed dowu to the statement that tbe competent 

mine foreman In one mine would not be competent in 

the adjoining mine, for the local conditions are seldom 

the same in two mioeB. 

Every coal mine foreman in the United States should 

be compelled to have a certificate of competency won 

by passing a thorough examination before a competent 

and fair board of examiners, aud he should be compelled 

to show that he has had at least five years practical 

experience In coal mines, not of any one State, but io 

the Uolted Slates. 

The law should be so framed that a legal certificate 

of competeocy Issued in one State should be good in 

another until the next succeeding examination in the 

district in which a foreman from the flrst State has 

secured employment. Then his worthiness for a certifi

cate from the State in which he Is working could be 

determined by admitting him to the examii atiou and 

the acceptance of his first certificate as proof of char

acter and practical experience in the mines. If he 

passes a successful examination he should be certifi

cated. If he does not he should be removed from his 

position. In this way mine foremen will not be tied 

down to a resilience for life In any one State, but like 

other American citizeos, they will beat liberty to seek 

employment as mine foremen ln any State they wish, or 

In which they think their chances for advancement are 

best. W e do not advise that the question of practical 

experience in coal mines be left open to experience in 

foreign couutries, but it should not specify experience 

in any one particular State of this Union. 

W e commend this subject to the atteutloo of the 

mine inspectors and mine officials of Pennsylvania, 

Illinois aud Alabama, and trust that tbey will see the 

wisdom of urging the amendment of the present laws 

on this subject. 

LOSS OF GOLD IN REDUCING. 

I N the processes of separating metals, ores and 

minerals from the particles of their associated 

gangue there is considerable trouble In getting the 

miners to know aud understand that unless the crushed 

ore Is flrst sized, aud the slimes classified a considerable 

percentage of the metal will be carried off as losa In the 

tailings. 

This statement Is taken from the experience of the 

government of Victoria, one of the Australian Colonies 

of Great Brilain- and to prevent the continued loss due 

to imperfect dressing, the government appointed Sir. 

Henry Kosales, M. E., F. G. S., to report on "the loss 

of gold in the reduction of auriferous veinstone in 

Victoria, and to make such recommendations as are 

necessary in the system of treatment, more especially 

relating to the dressing of slimes." 

It appears Air. Rosales has fouud that the Luhrig sys

tem gives satisfactory results, for the report says: 

"Consequent upon Ihe continued investigations by this 

department, Mr. J. CoBmo Newbery visited Europe and 

reported favorably upon the methods of gold and ore 

saving known as the Luhrig system. Following upon 

this an Inspection was made by Mr. Newbery aod myself 

of the most advanced gold saving and treating plants on 

the principal gold fields, and we fouud that these appli

ances failed lu all cases in oue important point, namely, 

that no attempts were made to classify the material 

before concentration, and that the concentrates showed 

very large percentages of quarlz grains, which were not 

only valueless lu themselves, but hindered the proper 

workiug of the vanners." It was found that the loss-

due to the non-classification of the slimes was very con

siderable for "the estimate was made that the average 

tailings of the quartz miuiug districts of the colony might 

be considered as containing from 'J dwts. to 21 dwts. of 

gold per ton, or an average annual loss at the present 

time, 1894, of $1,707,010 oo the 898,506 tons of quartz 

crushed." The report next refers to Improvements that 

have been as follows: 

"The want ot classification of material, to whieh I 

have time and again drawn attention as one principal 

cause of the loss of fine gold aud mineral has been 

partially remedied in some cases. The Luhrig plant 

erected at Stawell. North German Mine at Maldon, and 

Long Tunnel Mine at Walhalla are object lessons of the 

highest value." 

This report only amplifies the evidence, daily Increas-

ing.of the importance of practical miners haviog a better 

educational equipment to secure success for them

selves aod their employers The merely practical 

mao need not be jealous of the merely theoretical man, 

but both have good reasons to be jealous of the practical 

man with technical knowledge. The report next pro

ceeds as follows: "To successfully reduce auriferous 

veinstone and extract the gold therefrom, classification 

should unquestionably commence from the begiuing of 

the trituration of tbe gangue, whether it be done by 

stamps, rollers, or a ball mill." Again we are told that 

tlie particles of the crushed gangue should not be smaller 

than the natural size of the particles of gold, or the 

grains of the contained sulphides, Tor it says: "To re

duce the stone to a finer grade than required Is a mistake 

tbat should be avoided. Elsewhere I have already 

uttered the same opinion, and farther, I may quote an 

expression used by the late Sir Warrington W . Smyth, 

M. A., F. G. S. etc., to the effect that by crushing the 

stone unnecessarily fine, the gold Is 'stamped dead' im

plying that the particles of gold would be carried off In 

the slimes as float gold." Altogether this report Is 

suggestive of the steady progress that is being made in 

mlniug In every laod aod It Is a significant fact in the-

whole matter that all the steps in thia advance have 

been made with the indispensable help of technical allied 

with practical knowledge. 

THE COOSA COAL FIELD OF ALABAMA. 

T H E report of Coosa Coal field of Alabama, by the 

State geologist Eugene Alien Smith, Ph. D., 

and Illustrated by the sections made by his 

assistant Mr. A.M.Gibson, Is at hand. It is a very 

satisfactory presentation of the facts available to the 

writer. But for the useful minerals obtained by mining, 

little would ever be known of Ihe presence or absence of 

aoy series of rocks, in any locality, because the relative 

superposition is ouly fouud by such sections as we obtain 

by sinking aud boring, and where this is not done, very 

little reliance can be placed on speculative opinions. 

This is especially so in coal bearing strata, because the 

existence and preservation of such a tender rock as a 

stratum or seam of coal is the result of it being protected. 

from the effects of the denuding forces, by lying in the 

troughs or basins of crumpled aud contorted strata, or 

sheltered in the depressions made by one, two, or more 

great faults. 

W e can therefore never determine the characteristics 

of a coal field until the area within the boundary lines of 

the outcrop has been pierced in all directions by many 

borings and sinkings, from which reliable eeelions can 

be made. Until, thererore, more sections of the Coosa 

coal-fleld are known, the comercial Industrial, and state 

value of the mineral, will remain an unsolved problem, 

but we are happy to dud that the people of the State of 

Alabama realize the importance of their first class re

sources ln coking coal, Iron ore, aud lime, and that in 

t*>e near future they will see that spending money is a 

good investment, when It la spent to furnish good rea

sons for commercial speculation. 

The Coosa coal-field In its greatest length Is (JO miles 

long. It extends 34 miles through St. Clair county and 

24 miles into Shelby county where It terminates. Ita 

breadth is uearly six miles, and it therefore has a mean 

aiea of 345 equaro miles. The coal Is of a fine coking 

variety, with a small percentage of sulphur and it is 

therefore, adapted In a superlative degree for the manu

facture of iron and steel. The seams vary lu thicknes 
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from 2.5 ft. to 4.5 ft. Like all the beat varltles of coking 

coal, the seams In the Coosa coal-fleld are soft and 

tender, and do not, therefore, command their true value 

when sold in the market for household fuel. 

To make these seams reach their real value, the coke 

will have to be consumed in the smelting of Alabama 

ores, and In iron and steel manufacture. The field Is 

in the shape of a long dish or basin-like trough on the 

south-east side of the terminus of the great Appalachian 

field. The report contains a number of tables of analyses 

of the coals of the different basius in the coal-field, but 

like all other tables of tho kind, and we have English 

and Australian lying before ua while we write, the sol

vents contained in the coal, sucb as nitre, common salt, 

sulphates of lime and magnesia, etc., are not given 

These solvents play an important part iu the coking and 

combusflon of the coal and should, therefore, be known 

and especially so when we are aware that some varieties 

of coal are more subject to spontaneous combustion 

than others. 

LEGAL DECISIONS ON MINING QUESTIONS. 

Reported tor TUB COLI^BRY ENGINEER AM* METAL MINER. 

Insufficiency of Notice of Location of Claim — 
Under the Htatutes, requiring a person making a locution 
of a mining claim to file a declaratory statement thereof 
on oath, a statement which, ou its face, appears to have 
been verified a yuir before the location of the mine, is 
insul"fl*ii>nl, In Ihe absence or proof that the affidavit was 
wrongly dated by mistake. 

Berg v. Keogel, (Supreme Court of Montana,) 40 Pac. 
Rep. 605. 

A Subscription by a City to the Capital 
Stock ofa Corporation Invalid —Chapter 114 of 
the Laws of 1887, entitled, " An act authorizing 
cojnties and Incorporated cities of the second class 
to encourage the development of the coal, natural 
gas and other resources of their localities by subscribing 
to the stock of companies organized for such purposes," 
is unconstitutional and void. A subscription made by 
the cily of Geneseo to the capital stock of a corporation 
organized forthe purposes of prospecting for, develop
ing, and operating natural gas, oil, coat, salt and other 
minerals, Is Invalid, and although bouds are Issued, aud 
accepted in payment for such capital stock, the Supreme 
court of Kansas holds, does not render the city a stock
holder in the corporation. The city, having issued its 
bonda to the corporation, which it is alleged lu the 
petition and admitted by the demurrer, are valid obliga
tions of the city, may recover from the corporation 
the proceeds of such bouds illegally Issued to pny the 
city's subscription to the capital stock of the company, 
and wrongfully converted by It to their own use. 
City of Geneseo v. Geneseo Natural GILS, Coal, Oil, 

Salt & Mineral Co. 40 Pac. Rep. 655. 

Valid Notice of Location.—A notice of location of 
a placer mining claim, which contains the name or the 
locators, the date of location, and a sufficient description 
all as required by the statute, Is not invalidated by the 
fact that the dat* is preceded by the words "dated on 
the ground," and such words are to be regarded as mere 
Burpl usage. 
Preston v. Hunter (Circuit Court of Appeals, Ninth 

Circuit.) 67 Fed. Rep. 9%. 

Right to m a k e N e w Location — A locator of a 
quanz mining claim, who has allowed his location to 
lapse and become subject to relocation, under the 
statutes providing for the relocation of claims ou which 
the required annual amount of work lias not been doue, 
has the right to make a new lccation, covering the same 
ground. 
Warnock v. DeWitt. (Supreme Court of Utah ) 40 

Pac Rep 205. 

Sufficiency of Marking Claim.-—A mining claim 
marked by a discovery monument, on which wa*--. placed 
the notice of location, and by a stake at each of three of 
the corners of ihe claim, and a monument at the center 
of eaeh end Une, leaving one coruer of the claim 
unmarked, was sufficiently marked, under the statutes, 
providing that such a claim shall be "distinctly marked 
so that Its boundaries can be readily traced." 
Warnock v. DeWitt. (Supreme Court of Utah ) 40 

Pac. Rep. 205. 

Duties of tho Mine Boss.—The mine boss ie an 
individual so designated by the statute, who must be 
employed by the mine owner, aud put Iu charge, with 
reference to its safety and its security. H e has the en
tire supervision or the whole system of the ventilation of 
the mine, likewise of its entries, drifts, aud rooms, and 
all machinery and appliances which are used in lis oper
ations. He la bound to make his reports regularly to 
to tbe miue Inspector, aod is subject to severe penalties 
for any violation of the statute. Of necessity, this would 
Include any failure on his part in the supervision, In
spection, and care which the statute requires. Miners 
are likewise given the right to inspect the mine and 
machinery, either in person or by committee, conjointly 
with the owner, or otherwise, as they may choose, and 
to take such steps as their prudence may dictate to 
secure their own safety aud prevent accidents. 

And a right of action is also given to certain desig
nated parties In case they sustain damage by reason of 
any failure to comply with th-** provisions of the statute, 
or because of any violation of Its requirements. 
Colorado Coal & Mine Co. v Lamb. tCourtof Appeals 

of Colorado.) 40 Pac. Rep. 251. 

Location of Mining Claim.—The act of congress 
provides that the locator take no more than 1,50(1 feet 
in length, nor more than "riOO feet in width, on each side 
of the vein. This contemplates a location to be made 
parallel with the line of the vein, aud if a locator, know- I 

iDg the line and course of his vein, and willfully, and 
with a fraudulent purpose, locate his claim in disregard 
of such line and course of the vein, aud establish its 
length, not along the veiu, but across it, to an excess of 
several hundred feet or more beyond the 300 foot limit 
allowed by congress, for the fraudulent purpose of gain
ing and appropriating sucb excess surface ground us his 
mining claim, this would be In deliberate violation of the 
law, and a locator so acting could gain no rights what
ever, but his location would be absolutely null ami void, 
and he would be left in as bad a position as il one had 
never been attempted to be made. 
Walsh v. Mueller, (Supreme Court of Montana.) 40 

Pac. Rep. 292. 

The Rule of Safe Place.—The doctrine that a 
mining company can senil Its employes Into the bowela 
of the earth to conduct its mining operations without 

I making any provision for the proper supervision and in
spection of the mine for the security and protection of 
the miners and the mine is unsupported by authority, is 
opposed to Bound public policy, and is cruel and Inhuman. 
Miners do undoubtedly take upon themselves all the 
ordinary and usual risks of the business; but what are 
these ordinary risks ? They are the risks Incident to 
to the business when it i-j conducted by the mine owner 
according to the customary and approved methods and 
with due regard to the safety of the inineis. The neg
lect of tho mine owner to discbaige his duty in thia 
regard ia not one of the risks assumed by the miner, but 
is a negligent act ou the part of the mine owner which 
renders him liable iu damages to any miner injured 
thereby. It Is the duty of the miue owner to provide a 
competent foreman or inspector to superintend the work
ing of the miue ; it Is the duty of this foreman to direct 
the mluera wheu and where to work ; and it Is particu
larly bis duty to make timely Inspection of the timb-rs 
and walls ai d roof of the mine In order that no harm 
may come to the miners from causes which a capable 
«nd diligent inspector would discover, and when dis
covered, remove or cause to be removed. Where blasts 
are used iu a miue, it Is the imperative duty of the fore
man to be diligent in discovering the effect of the blast 
upou the timbers, walls and roof of the mine, and to 
point out to the miners auy dangerous conditions result
ing from the blast, and to cause these conditions to be 
removed without delay, by proper appliances and with 
as little danger to the men as practicable. Mining is a 
necessary aud permanent business, and must be con
ducted lu an intelligent, orderly and systematic manner, 
not alone for the protection of tbe miners, but for tbe 
preservation of the mine itself. For these reasons, the 
business must have an Intelligent and competent head. 
The necessity for this Is imperative. Wheu properly 
conducted, there Is no pursuit in the country carried ou 
with greater regularity, system and order, and with a 
stricter observance of rules Intended lo secure employes 
against accidents and property from loss or damage. 
The conditions confronting the miners from day to day, 
as a rule, are neither unexpected nor unusual. They 
are the common and expected incidents of mining, and 
when the foreman does his duty they are provided for 
and met without accident or any special danger. There 
is nothing hasty or haphazard about the business. 
Fiualyaou v Utiea Mining k MillingCo.. (Circuit Court 

of Appeals, Eighth Circuit.) 67 Fed. Rep. 507. 

Liability for Injury to Miner. — Where the super
intendent of a mine, knowing that stones had been con
tinually falling down the surface of the mine at acertaln 
place, and that it was more dangerous thau other parts 
of the mine, put a miner at work Immediately under it 
without informing him of the danger, or without having 
ihe sulfate raked, the owner is liable Tor the resulting 
Injury to such miner, who was Ignorant of the danger. 
De Weese v. Merameo Iron Mining Co. (Supreme 

Court ot Missouri.) 31 S. W . Rep 110. 

Duty and Liability of Mine Owner ana Miner.— 
Under the Rev. St. section 0,871, which reade as follows: 
"The owner, agent, or operator of every coal mine shall 
keep a supply of timber constantly on hand, and shall 
deliver the same to the working place of the miner, and 
no miner shall be held responsible for accidents which 
may occur in mines where the provisions of this Section 
have not been complied with by the owner, ag. ut, or 
operator thereof." By another part of the same section 
it Is made the duty of tbe miner "to securely prop the 
roof of any working place under his control," under a 
penalty of $50 flue or 30 days in jail or both, if he 
intentionally and willfully neglects or refuses to per
form such duty. Under this section of the statute it is 
the duty of ihe owner, agent, or operator to keep a sup
ply of timber constantly ou baud, aud to deliver the same 
to the working place of the miner, and it is the duty of 
the miner t<> securely prop the roof of auy working place 
und-r his control. The duty of each party is clearly 
defined by the statue, and for a neglect of such duty by 
either, resulting in an injury to the person or property 
of the other, an action will lie. The statute makes It the 
duty of tbe agent, owner, or operator to have the Umber 
constantly on hand, and to deliver it to the working 
place of the miner, and hence the miner is not concerned 
as to the manner In which the deliveiy Is made* All he 
has to prove to make his case, as to that point, Is that 
in fact the delivery was not made. He is not required 
to a-̂ k for the timber or give any notice. It Is ids right 
to have the timber delivered at his working place at all 
times without request ou hia part, and without ui.tice to 
any one; and a failure ou the part of the owm r, Hgent, 
or operator to so deliver timber to the working place of 
the miner Is uegllgence, and, if injury is thereby proxi
mately caused to the miner, an action will lie therefor. 
Coal Co. v. Estlevenard. (Supreme Court of Ohio.) 

40 N. E Rep. 725. 

Interpretation of Contract.—A coal dealer, en
tered Into a contract with tlnee coal companies, agree
ing with each other as follows: The dealer agrees to 
represent the entire interests and sales of the othertbree 
parties in the Detroit trade; that he will confine himself 
to the uae and handling of their coal alone, tnkiiig the 
same from them lu equal quantities: that he will turn in 

all his present trade and orders, at the price of 70 cents 
per ton at the mines; that he will labor to Improve the 
market, giving to said parties the advautage of what
ever improvement may be made, asking no greater part 
of such increase than his fair proportion; aud that he 
will keep his books, sales, and contracts open to their 
Inspection. Said other parties agree to aid aud encour
age the trade of the dealer in all lawful ways. It was 
held, that such contract was several, and not joint, aud 
that the parties contracting with the dealer, were bound 
to All contracts made by him for future delivery, iu ac
cordance with a custom known to ail the parties, at the 
market price of the coal at the time such contracts were 
made, and not at the market price at the time of actual 
delivery. 
Shlpman v. Straltsville Cent. Mlu. Co. 15 U. S. Sup. 

Court Rep. 886. 

Grant of Mining Patent.—The grant of a patent 
to a mining claim from the United States to one who 
procured It for and assigned it to an alien Is the judg
ment of a special tribunal and cannot be collaterally at
tacked. While it is true that the mineral lauds of the 
government are open to location and purchase only by a 
citizen of the United Slates, or one who has declared his 
intention to become such, and the fact of alleuage if 
raised atthe proper time by any nne adversely Inter
ested, will defeat the acquirement of title, yet the quali
fications of an applicant for a patent, as well as the fact 
of discovery, and tiie compliance on his part with other 
requirements made essentia] bythe act of congress to 
entitle him to purchase the mineral land of the govern
ment, being cognizable by the officers of the land depart
ment, when in the exercise of their jurisdiction, they ap
prove the application, and allow an entry, the fact of 
citizenship, as well as all other questions of fact, Is pre
sumed to have beeu established, and is not open to re
view by the conns at ihe instance of third parties. 
Justice Min. Co. v. Lee. (Supreme Court of Colorado.) 

40 Pac. Rep. 199. 

Liability for Injury to Employe in Mine. — Un
der the statutes, which require the operator of a coal 
mine to keep the same free Trom gas, aud to have the 
the working places examined every morning with a 
safety lamp before workmen are allowed to en'er, aud 
give cause of action to a person injured for direct damage 
occasioned by any violation or willful failure to comply 
with the requirements of the statute, an employe cannot 
maintain an action against hia employer for an injury 
following such violation, unless at the time he was in
jured he was In tbe exercise of due care. 

Ivrause vs. Morgan, (Supreme Court of Ohio,) 40 N.E. 
Rep. 886. 

Admissibility of Statements as to Dangerous 
Premises. — Iu un action for injuries to au employe 
caused by defects In the roof of a coal mine, statements 

to the condition of the roof, made by persons not con
nected with the mining company are inadmissible. 
Treager v. Jackson Coal & Mining Co., (Supreme 

Court or Indiana,) 40 N. E. Rep. 907. 

Ordinary Care and Prudence.—The courts have 
very frequently, within the la-it few years, been called 
upon to define the meanlug of "ordinary care and pru
dence." 
New inventions in steam and electrical machinery 

have resulted ln new occupations for men, and uew me
chanical appliances whereby their labor Is employed. 
Thus, are uuforseeu and nice questions of the law of 
negligence constantly arising as the new relations of 
employes and employers are discussed and considered by 
the courts. Fain 1 liar underlying principles, evolved 
from generations of experience and thought, are to be 
applied to the peeullar phases presented by the facts and 
circumstances of the particular case under Investigation. 
Aud so we find the opinions, iu discussing the definition 
of "ordinary care," recognize that no fixed arbitrary rule 
can be laid dowu, but that the degree of care and vigil
ance required varies according to the exigencies whioh 
require attention and vigilance, conforming In amount 
and degree to the particular circumstances under which 
they are to be exercised. The care and attention neces-
saiy on an employer's part In furnishing a steam boiler 
Is relative to the work to be done by the boiler, and the 
capacity of such instrument for harm as well as good. 
In a concentrating works, where three large boilers are 
needed, aggregating about 200 horse-power, It requires 
no technical knowledge to say that many men are neces
sarily employed about such machluery, and that ihe 
dangers and responsibilities of Ihe owners aud the men 
employed are great; hence ordinary care in furnishing 
suitable boilers for such works wou d be a much higher 
degree of caie thau, for instance, would be ordinary care 
in furnishing a wagon wherewith to haul the concen
trates from the works to a railroad depot, or elsewhere. 
The Circuit Court of the United States for the Eastern 
district of Michigan charged a jury in relation to negli
gence and ordinary care as follows : "You fix the stand
ard for reasonable, prudent and cautious meu under the 
circumstances of the case as you find them, according to 
your judgment and experience of what that class of men 
do under these circumstances, and then teat the conduct 
involved, and try it by that standard: and neither the 
judge who tries the case, nor auy other person, can sup
ply you with the criterion of Judgment by auy opinion he 
may have on that subject. 
Johnson v. Boston & M. Consolidated Copper & Silver 

Min. Co., ("Supreme Court of Montana,) 
40 Pac. Rep. 298. 

Liability to Accidents to Trains.-Where a rail 
way company delivers cars to a mining company by 
1 aving then on a siding, It Is bound to see that they 
are left and maintained in such a position as not to inter
fere with trains on the main track ; and If the mining 
company negligently permits them to run down on the 
main track wherehy a train is derailed and one is injured 
the railway company is liable. 
Union Poc. Ry. Co. v. Harris. 15 U. S. Sup. Ct. 

Rep. 843. 
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THE PROGRESS IN MINING. 
ABSTRACTS FROM THE PROCEEDINGS OF 

THE MINING SOCIETIES 

And Journals of Europe and America, Illustrating 
tho More Modern Developments tn all 
Branches ofthe Mining Industry. 

The Efficiencies of Mine Pumps. —Mr. Per Larsson 
recently read a paper ou ' Effl-jlenuies of Some Pumping 
Plants on the Menominee Range," before ihe members 
of the Lake Superior Institute ot Alining Engineers. 
This paper cannot be taken as even an approximate 
gauge of the efliciency of any of the classes of pumps 
tried, because many of the pumps or engines were either 
out of repair or subject to some needless resistance. For 
example, we are told that the main steam pipe of the 
Vulcan ('ornlsh engine was too small, and as a conse
quence, the steam was vacillating Iu Its tlow of supply : 
aud, says Mr. Larsson tu reference to ihe matter: "The 
steam pipe leading from the boilers to the basement of 
the engine house la four inches in diameter and 250 fê t 
long This pipe is apparently too small, as shown by 
the sharp vacillation of the index of the steam gauge 
duriug each revolution of the engines." Iu reply to a 
question by Mr. W . J. Oleott, concerning the small 
result of the Worthington pump at the Aragon.com 
pared to that of the Worthington pump at the Vulcan, 
Air. Larsson said : " Tbe pump at the Aragon has been 
working for four years, and the plungers are pretty well 
won) out, and it is a smaller pump than any of ihe 
others." Again, ihe quality of the coals used Is an im
portant factor In obtalniug good results, and so are also 
the speeds aud sizes of the pumps and engines. For, 
slow running large engines give better results, so far as 
economy in the consumption of coals is concerned, than 
small fast running engines and pumps; aud lu support 
of this conclusion Mr. Vi. C. Brown, during the discus
sion on Mr. Larsson's paper, said : '* It is found in build
ing pumping engines of that character that there is a 
very great iucrease or duty in the larger engines." This 
fact is exemplified in the case of the table of results 
given by Mr. Larsson. At Chapin a large new Cornish 
pump wkh plungers no leas than 28 inches ln diameter, 
and the engine making ouly 4.39 10 feet strokes per 
minute, the duty was no le?s than 03,715 000 foot pounds 
per 100 pounds of coal consumed. The results of two 
pumplug plauta that were tested hy a mechanical engin
eer was eent in after the paper was read. "Oue plaut 
consisted of a Cornish pump wilh fourteen Inch poles, 
nine feet stroke, and geared with a single reduction of 
eight to one. The engine is of the Corliss type, 
18" x 00". and is connected to a Bul kley condenser, 
which is supplied fiom the columu pipe." The lift of 
this pump is 000 feet, the speed is 4 to 0 revolutions per 
minute, and the duty is 02,813,300 foot pounds per 100 
pounds of coal consumed. 
W e cannot over-rate the value of such papers as Mr. 

Larssou'a because ihe test always applies somehow; in 
tbis case we had perfection of rep ilr, against those that 
were out of repair, local mistakes as in the case of the 
over hiuall steara pipes, afiaiust ample provision for in
jection aud emission. Bad coals against good one?*, 
boilers or good lypes against old fashioned ones, a' d 
slow running engines, against fast running ones. Now, 
the results collected hy the writer of t* e paper brought 
out in strong relief the peculiarities of the successes and 
defects of all the pumps aud engines in the Menominee 
Range. 
Perhaps one of the moat remarkable tables of results 

sent ln is that of ''The New Pumping Plant of the 
Stilling Iron and Zinc Co., New Jersey." 
It appeal's that after siuking a ahaft through highly 

Watered strata, the Cameron or sinking pumps were re
placed by a Triple Expansion Duplex Worthington 
Pump, to force 8U0 gallons per minute against a 000 
feet head. The total cost of this plant in lud Ing pipes 
from the boilers aud tbe preparation of the station was 
$10,000 aud the estimated saving per day was $18.00 
fiud the duty per 1U0 pounds of coal consumed was no 
Jess thau the extraordinary figure of 09,502,500 foot 
.pounds, and even this was excelled ou Mwy 3, l.sOS, 
iwhen during a trial ot 60 minutes duration the duly 
•was 78,294,625 foot pounds. 

The Mines of Elba.—Mr. Herbert Scott, a Fellow of 
the Geological Society of Italy, laat May, read a paper on 
the ahove subject hefoie the members of the "Iron and 
Steel Institute of Great Britain." 
This island ie deeply interesting not so much from a 

raining or metallurgical p lut of view as from Its grand 
historical associations. It was to this small islandthat 
Napoleon was sent to govern In peace about 25,000 
people, after he had tried and failed to conquer aud 
govern the whole of Europe. 

Irou mined and manufactured In this Island was used as 
weapons at Ihe siege of Troy, 1280 years B. C. The 
very name of the island, off the coast of Tuscany in the 
Mediterranean Sea, and consequently In ancient days 
accessible to the ships or Greece, is derived from a 
Greek word meaning "blazes of Iron furnaces " Iron 
ore has been mined here for 40 centuries and It appears 
that after all the timber fuel was consumed on the island 
the ore was can led to the main laud, where the supply 
of wood was Inexhaustible, to he smelted. 
From Mr. Scott we learn lhat lu ancient days the pro

cesses of calcining aud smelting were about the tame 
as that practised by the Chinese and the natives of 
Hindustan, living on the slopes of the Himalaya Moun
tains now; that IH, the furnace consisted of a rude hearth 
divided into pockets or cells, and ln oue the ore was 
roasted, and in the other the ore waa Bmelted, and In 
another tlie front of the botiom of the pocket was open 
to the air, aud In it logs of wood were kept burning with 
a fierceness proportionate to the speed of the wind 
blowing over the tops of the tnount-dua, for the furnace 
was always Bet at a high elevation on the mouutain slope. 
In tbe ancient days, as the result of not under

standing how to construct a reverberatory furnace with 
a chimney flue, the waste of fuel was enormous, for to 

moke a ton of lion bloom, it required 9 tons of wood 
for fuel. 
The ancients dip not use the Iron as eastings, and 

therefore made li at once Into true steel, or a kind of 
steely Iron, and si range to say the undent steel was more 
ofthe character of ihe latest steel, known osSIemen's or 
Bessemer. During the process of smelling cast iron is 
produced and contains a high per centage of carbon, to 
convert this into malleable iron the carbon must be 
burnt out as in ihe modern proces-i of pudding, but the 
ancients burnt it out, by adding some calcined ore, the 
oxygen of which effected the purpose required, and they 
found that when diff-reut quantities of the ore were 
added to Ihe metal in the furnace, they obtain malle
able Iron, or mild or hard steel according to the weight 
added, the result was with good ore they were able to 
pioduce the finest examples of steel, as the celebrated 
Damascus steel. The ancients did not used a flux for 
smelling their Iron ores, the result was a high per cent-
age of the metal combined with the silica of the ore to 
produce slag, or we may say they fluxed the iron ore 
with oxide of iron instead of oxide of calcium, or lime, 
aud we find according to Mr. Scott, the slags contain 
no less 1 han GO per cent, of ferrous oxide aud 12 per 
cent, of ferric oxide. 
Through all the 40 centuries the mining of the ore 

has been most primitive, the deposits having only a 
relatively thin covering of earth, all that has been re
quired and is now required, is to remove the overbur
den and mine the ore iu the opeu. 

Coal in Illinois —The thirteenth annual repnrt of 
the Illinois State Bureau of Labor Statistics is at hand, 
aud contains valuaole tables of numeric**.) faels of great 
importance to all concerned In the commercial prosperity 
of the country, and to all who are anxious to promote 
the safety aud happiness of their fellow creatures en-
gag-d lu the hazardous pursuit of mining. 
Every report contains ihe records of a cycle in human 

experience, for men continue to repeat their follies and 
mistakes and receive the rewards ihey do not want. The 
cycle of the year 1804 is remarkable for a triad of mis
adventures, namely, a strike, a depression In trade, and 
an alarming Increase in the number of fatal and non
fatal accidents in the mines of the state. 
The results of the strike were : First, an average losa 

of 70 dajs' em ploy mi ut by the miners, and a present 
and future loss of trade by the operators, a loss in the 
wealth oT the stale, and in a lesser, yet sure degree, an 
injury to the wealth and resources of the nation ; sec-
ond, after the strike a larger number of men were em
ployed, aud mauy of them not being practical miners, 
their inexperience was the cause of much of the increase 
In the number of fatal and nou-fatal accidents that the 
Bureau records, aud yet, notwithstanding all this, the 
miners oflhe United Slates have won the palm of vic
tory for their hard-working Industry, for th-e yearly out
put in tons of c<>als produced per man is greater than in 
any of the other coal-fields of the world, and we will 
show the proportions for the miners of six nations taking 
the miners of the United States as unity of lone of coals 
produced. The results are calculated from, the tables 
given by the Bureau in their report, and the Inb-les iu 
question were copied from the tables of "The World's 
Production of Coal," published by the British Govern
ment. 
Actual output of coals per person employed in the 

mines of six great nations. Year 1892. 

United Ptatf I.--
eiii Britain 

GHmmuy SiT 
France 1H7 
Belgium Itfti 
Aubtrla 179-

Proportionate output of coals per person employed I aa 
the Coal fields of six great nations. Year 1802. 

United States 1.00U 
Great Britain. 6011 
OenuaDj 5-,T 
France 4iS 
BeKlum- 852. 
Austria. a82 

Lake Superior Mining Institute. Address-, by 
the President, M r J. Park Channing.—111 has-
seldom l>eeu our pleasure to read an address that was 
so suggestive of wise steps lhat ought to be taken lo 
reduce und alleviate the suffering arising from* miue 
accidents. The speech evidently was not made ai short 
notice lor a special occasion, for every paragraph. Indi
cates close, Interested, sympathetic and prolonged 
ot i-sei* vail on In mastering all Ihe Important phases oi 
the subject. Mr. Channing Inspires confidence iu his. 
conclusions by Hist applying ihe gauge to himself that 
he uses In the ineasuiemeut of others, and hens is what 
he says: 

"As Sir William Temple has said, 'The abilities of 
a man must fall bhort ou one side or the oiihttr like a 
scautj blanket when you are abed, if you -jull it nipou 
your shoulders your feet are left bare; If you thrust it 
down to yonr feet, your shoulders are uncovered.'''** 

In oue short paragraph he finds a place for the. phase 
of mining experience on wliich he I reals, and here it is. 

"Iu selecting a subject for an address to tbe Institute, 
I have determined for the time to neglect the- strictly 
economical side of mining aud to call your attention to 
the ethical. Mining, like all other problems, Is in the 
nature of a polyhedron; we must examine all the faces 
and angles to fully appreciate tbe crystal. 

II" cm iices his reference lo mine accidents by 
confronting us with the awful, and oft repeated truth 
namely, that many of the sorrows of humanity are self 
inflicted, and thua the president speaks. 
"A large proportion of humanity will not take care of 

Itself, will not follow the common laws ot health or 
nature. I regret to say we must use force to compel 
them. Only a few days ago ihe press noted the clos
ing down of a factory tu the South where Hints are 
ground, because of the enormous death rate among its 
employes due to Inhaling dust. Masks aud respirators 

were provided and yet the men persistently neglected 
to wear Iheni." 

He continues hia remarks, however, and not with 
lamentation, but with a noble declaration of duty, for 
he i-ays: 
"Wliile the natural carelessness of mankind Is diffi

cult to overcome, it does not excuse us who know 
better from continually exerting our influence for right." 
Mr. Channing does not, in a cowardly spirit, heap 

reproach ou the every day miner, but find* more to say 
about the want of oversight manifested by the mine 
inspectors or guardians for the execution of the law, 
and here is one, out of several given from the records of 
the Slate of Michigan. 

"In Iron, county, a careful examination of the records 
at Crystal Falls, shows a report, setting forth ihe death 
of nine men, but failing to give ihe year. Also a report 
for lb93, showing the death of two men, aud a special 
report for 18SI3 on the Mansfield cave-In fall to record 
auy fatal a cldents. 
"None of the reports except the last, give any statis

tics, aud so the whole couuly has lias been omitted ln 
compiling tables. 

"The reports for 1888 ln Marquette county could not 
be found." Mr. Channing then gives the Prussian and 
British methods of classifying accidents in mines, and 
shows that they are worthy examples on which Io base a 
classification of our own. 

In short then, the President's address is so compre
hensive iu dealing with the laws that are required, and 
the steps that ought to be taken to enforce the execution 
of the laws, and the ethical principles, that should 
ensure respect for the laws, that we hope it will bear the 
fruit that has been nouiished by a wise well meaning 
man. 

The Lake Mine Hoisting Machinery, Cleveland 
Iron Company, Iehpei-ning, Michigan. — The 
engines for thia hoisting plaut, are of the eruss-com-
pouud, condensing, steam-jacket type, with Corliss 
valves and an independent Deane condenser. Thia 
hoisting plant was made by the M. C. Bullock Manu
facturing Co., Chicago. 
The compounding cylinders are 20" and 32" in dia

meter, and have a 48*" stroke, and are constructed for a 
steam pressure of 125 pounds. The hoisting drums arw 
so connected that changes in the length of rope for differ
ent depths can be adjusted with ease, expedition, aud 
accuracy. 
One drum we will call A is keyed or fastened onto the 

engine shaft, while the drum B when out of clutch is 
loose on the same shaft, and to enable the alteration In 
the lengths of the ropes to be made, the brake ie caused 
to seize on B aud bold it stationary aod fast while the 
engine winds rope on* or off the drum A for the uecea-
sary adjustment. 
For hoisting, the drums A and B are bolted together 

by a quick connection, that takes the character of a fast 
clutch and secures both the drums and the engines under 
the control of the one brake ou B. 
The posing of the valves-for reversing the engines, Is 

done by turning through1 a portion of a revolution the 
shaft that synchronizes the valve movenmitts, and this 
is done by a nut or helix that is pressed" aloug the axis 
of the shaft by two steam cylinders that ait* provided for 
that purpose. 

What Is called an Intercepting valve, is really are-
pletiishei valve to restore a supply of steam to ihe low 
pressure cylinder, when tbe Deceiver from the high 
pressed cylinder Is exhausted. The drums-are 12 feet 
in diameter and the tread surface for the mope on each 
Is 3.6 feet wide, making the tread surface of each drum 
sufficient for a rope 1| inches Im diameter and 1250 feet 
iu leugth. The following particulars are deeply Inter
esting aud worth careful thought: "The governor speed 
is thirty-live revolutions per minute, giving; about 1320 
Ieet of ro]>e travel per minute. 
N o gates are used iu the shaft. 
The angle of ihe shaft is 50*. 
The skip load is 3-J tons. 
From the dump to 1st level is-310 feet. 
From the dump to the 2nd le~el la 440 feat. 
From the dump to the 3rd level Is 570fent. 
Hoisting has beeu done from, the 2nd ami-3rd levels at 

tito rate of twenly-slx skips lr> twenty-five minutes. 
With a preaeure of 100 lbs. the following are the enr-

nent results, but the enelnes are made fi>r 125 pounds 
pressure. Total II. P. 203.58->with a orsait to the con-
dfenawr ol 21 per cent. 
These facts have been tat en from u. pa^MT by Mr. J. 

M. Bickers, read before the members ot The Lake 
Superior Miuing Institute. 

Open Pit Mining in ti-a Mesabi, Ifcajjge.—A paper 
oo the above subject was read by Mir IP. W . Denton, 
before the last meeiing ot. The Like Sujierior Mining 
Institute. Mr. Denton's paper deals- directly with a 
deposit of Iron ore lu th-s-Mesabi Kiuigev that lies under 
the cover of a small ovtiiburdeu,. and h«*w is his intro
duction of the subject. 

"With the discovery ou the Mesabi Range of large,. 
more or leas llattenetli masses oil irou ore, with in many 
Cases a shallow coveiiog, Interesting problems ln min
ing have arisen, such as, how deeji will It pay to strip'-* 
and after this is done, how shall tbe ore be mined'•""• 

He shows there are two methods, of mining ores with 
a small overburden, oue is to strip a large area, aud 
blast the ore, aud fill it In the open; the other is to 
remove a limited portion of the overburden, aud where 
the bed is of c-ousideiaMe thickness, to undercut it with 
levels and connect the surface and the levels with raises 
so lhat after tbe ore la blasted, it cau be filled by the* 
raises Into the cars In the levels and theu sent on to the 
aha'l bottom to be hoisted. He discusses the advan
tages and disadvantages of the use of the steam shovel 
for lifting the ore and delivering it into the ears, aud 
concludes that this device Is not economical except when 
the work advances upgrade and Ihe drainage takes place 
by gravitation and Is therefore Inexpensive, for he says: 
"It would seem, however, that the use of steam shovels 
has not the extended application of the milling system, 
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but will be limited to the favorable conditions, such as 
eusy grades of approach and easy drainage. T h e ideal 
conditions for steam shovel work would occur should Ihe 
ore lie hi aside hill aud dip in the s a m e direction as tht 
hill, with its lowest point at or above the level of the ad 
joining country. Such occurrences of ihe ore unfortu
nately are lare. T h e sleam shovel from a mechani
cal stai id point ia a veiy uneconomical machine, and 
costs of repairs are high. 

"Locomotive expenses are increased rapidly by 
adverse grade, for a locomotive can haul on a two per 
cent, grade ouly about oue eighth, and on a three per 
cent, grade only about oue-tweirtb of what It cau haul 
OQ a level. I he economy of sleam shovel mining 
depends ou keeping the shovel i-onstautly at work, lu 
order to maintain a large output. Iu the milling 
eysleuiB the work grows iu depih, and after a given 
a m o u n t of stripping has been done, all of ihe ore un
covered m a y be removed before further stripping is 
necessary. 

" W h e u Ihe block of ore has been mined, the pit tbus 
m a y be used aa a place of deposit lor the next strip
ping. It ought to be possible lo utilize this advantage 
to materially reduce tlie cost of subsequent stripping, 
for tlm haulage would be short, and by syslematlc 
methods, ihe bottom of the stripping could be d u m p e d 
Into the bottom of the pit, aud gravity would thus be 
m a d e tu asslBt throughout the work." 

T h e paper is au excellent one for reference and here 
are a m o n g m a n y o her valuable facts ihe advantages and 
disadvantages of the systems. 

Comparison of Open-Pit with Underground Mining. 
"1. There la lesa danger to Ihe woi M M m from falls of 

roof and blasting, ai d the chauces of fire ate leas. 
"2 Economy lu mining due to the possibility of using 

large slopes ai d large blasts, and thus avoiding the nar
row working places ncce-saiy in underground mining—an 
advantage which increases with the hardness of ihe ore. 
The easier and belter supeiintendeiice: The saving of 
tbe cost of limberlug : The saving of tbe cost of Ham
ming' The small saving tu the cost of lighting. 

"3 All the ore can be mined with equal ease and ah-
solute certaluty, thus avoiding the loss of ore more or 
less great, which must always accompany undergrouud 
work. 

"4 Saving of the expense of making stock-piles and 
subsequent loading. 

"5. Astheouiput per man per day Is Increased any
where from two 10 nine times, the iucrease in cost due 
to an Increase In wages will be less. 

' 6. If ihe ore requires soiling it can be done cheaper 
and betier in daylight. Or, If thorough mixing Is de
sired It CHU be done better lu open pit raining. 
Chief Disadvantages ofthe Open-Pit Method. 
"1. The necessity nf providing a place for the wa°te 

material removed. This has been a uhlef source of difll-
cully elaewhere, aud uo doubt will often be ao on ihe 
Meaabl. 

"2. If masses of glacial drift; beds of aand, or quanti
ties of unsaleable ore are met with they must be handled. 
Iu undergrouud woi k these deads could be left in place, 
or at hast would uot have to be handled. 

"3. The expeus-es of open-pit work increase rapidly 
with the depth of covering, while those accompanying 
underground work are ind- pendent oT ihis depth, at least 
up to Ihe point when stripping Is no longer a possibility." 

Korumburra Coal Fields, Victoria, Australia — 
Intrusions of Volcanic Dykes, Iu a government report 
of the coal fields of Victoria, w e fiud that: "Dining a 
preliminary examinaiion of ihe sections of a portion of a 
field visible lu railway cuttings between N y o r a and 
Korumbuira, It w a s observed, that the sandstones, 
shales, and subordinate coal seams had been m u c h dis
turbed by the luiruslou of volcanic dykes. It was there
fore w-lh a view tu prevent unnecessary expenditure iu 
boring In disturbed and faulted strata that tho area to 
the west oT Koruniburra w a s flrst surveyed 

A Singular Sx-acat"r for Coal.—"1 have before," 
says Mr. James S m ling from whose report we quote, 
"drawu attention tu certain organic agencies iu the 
foi ination of soils, aud special reference was made to the 
work performed by the laud crab in bringing up pieces 
ot the rock forming ihe sub-soli, aud suggested that 
these dlmlultlve excavators might prove useful lu assist
ing the miner in finding coal seams iu South Gippaland 
aud Mr. Bellamy Informs me lhat oue of the young men 
working with huu, has successfully utilized the hint, and 
by carefully ob-ervlng the material brought up, and 
forming a small heap round the orifice made by the crab, 
he detected small pieces of coal and sank a Bhaft on the 
spot, and cut the coal seam 4 feet below the sufaee. 
Origin ofthe Coal Seams.—"The coal deposits found io 

the Korumburra and Juu-buiiua coal fields are of Oolitic 
age aud the coal Is good, but there aie only about three 
3 feet seams lhat will probably yield 35.755,511 tous of 
coals, but the two Ihlugs that are remarkable about 
these, measures are, first, coal was not expected iu Vic
toria, as ihe true carboniferous measures are absent, 
and, second, ihe origin of the eeaiua appear doubtful ac-
coiding io the claims of the accepted iheory that: "The 
coal seams constat of mineralized vegetation in situ." 
The result Is Mr. Stirling thinks that the vegetation 
from which ihe seams are derived has b*. en carried onto 
the site*- of the beds liy Hoods, for the coal seams con
stat of different varieties of coal more or less laminated 
with stony matter, and there is found lu many cases 
within the pieces of coal, glassy like rounded pebbles, 
and Mr. Stirling thinks lhat all this Is Indicative 
of conditions lhat could not exist In the deposition of 
coals of uniform quality, and nearly uniform thickness. 
Here are Ur. •SSlIrilug'e conclusions. 

"The explanation ofl. led by many eminent authorities 
that coal beds a e formed by the growth and decay of 
plants which flouru-hed in Situ iu marshes does not ac
count for all tbe different conditions observed lu study
ing the carbonaceous deposits in South Glppshtud, and 
the following facts present themselves to my mind as 
dillleiiltiea in accepting an Otherwise plausible theory :— 

"First. Although small bauds occur in some of the 
beds, aud underneath the seams aa at Outtrlm and fur

nishing an excellent holing, —yet there la nothing to 
show that such bauds represent old soils in which the 
plants forming the vegetation of the coal beds grew. 

"There Is an absence of true 'seat stone' containing 
imprints of the rootlets of plants, such aa the stigmaria, 
associated with the underclays of the true carboniferous 
bed*** elsewhere. 
"Second. Ou the contrary, there Is strong evidence 

that the vegetation has been transported from the locali
ties In which it flourished. 

"Third. Among other instances, I may refer to the 
existence of finely water-worn pebbles of glassy quartz 
lu coal of the Korumbuira mines, and also the occur
rence of occasional lenticular-shaped deposits of clod or 
shaly mailer associated with some or ihe seams. 

"Fourth The difference In the physical structure of 
the coal lu the same bed, one portion consisting of a 
mass of eharred material resembling an accumulation of 
charcoal, while another has alternating bright and dull 
bauds or layers, oue of which Is highly bituminous aud 
the other earthy." 

"Fifth. The remarkable variation In the thickness of 
some of the seams, the false bedded nature of the strata 
above and below them, and ihe occurauee of portions ot 
ihe trunks, branches, and rools of trees, regularly de
posited In the sandstone beds, all point to dilftal 
agencies lu the accumulation of the vegetation forming 
the coa. seams." 

Mr. Stirling does not allow or indorse the accepted 
theory, that Ihe coal scams consist of the mineralized 
vegetatalion lhat grew where the seams are found, but 
claims that the driftal theory alone can accouut for the 
exUteuce of these coal deposits. The report however 
claims no finality In the matter, hut furnishes facts that 
are also favorable to the in aitu theory, and we find 
abundant evidence that the region of these coal fields 
was during the deposition of the seams and the Immedi
ately overlying and underlying strata subject to great 
storms and floods that washed off portions of the bog 
and washed In the roots, branches aud trunks of trees 
already referred to, aud in the action of moving water, 
we have sufficient to account for all the apparent 
divergence fiom Ihe common origin of eoal seams The 
following is Mr. Stirling's statement of these facts : 

'Referring to the ge us Baleria nnd to the scarcity 
of coniferous plants, while theie Is a great 
abundance of ferns, cycads, and equisetacea, 
it is remarked that those plants grew near the shores 
of the lakes and in Islands in them, and thus 
their remains were more readily preserved In the aedl-
lueut accumulating lu the still shallow waters. When
ever the straia was of such a character as to Indicate 
the presence of water lu motion, such as rivers or floods 
from the highlands, then we do fiud abuudaut traces of 
coniferous vegetation. 

"Thus In the sandstones of the lower series we find 
conifeious wood usually slllclfled, but It is especially In 
the upper serh s-or lhat characterized by the large 
amouniof granite sand lhat we fiud the greatest number 
of coniferous relics. Often Isolated trees which must 
have beeu a foot or more In diameter, occur embedded 
In the sandstones and shalea of the upper measures, but 
which are now flattened hy pressure." 
Iu conclusion it Is Interesting to know, and to rotlce, 

that the coal fields of Australia like those of India are 
nut of the Carboniferous, but of the Triassic and Jur
assic periods. 

Mine Locomotives with Secondary Batteries 
B*. F. Cambesaedea in American Manufacturer.— 
At Amen csur, near Charleroi, In Belgium, electric trac
tion has been applied lu a gallery joining two pits, 1575 
meters apart, iu which, to avoid the coat of overhead 
conductors the principle of driving by secondary bat
teries canted on the locomotive Is adopted. The gmge 
of the Hue. which Is laid with fish-jointed flange rails 
weighing 12 kilograms per metre, is 500 millimetres, the 
minimum radius of curvature Is 8 metres, and the aver
age gradient (ID favor of the load) 1 lu 370. The first 
locomotive, built iu 1803, resembles a low-sided goods-
wagon, having a rectangular body 2 725 metres long and 
1.2 metre broad, carried ou two axles 1.1 metre apart, 
ihe length being further Increased by a platform for 
driver aud brakesman at either eud to a total of 3.000 
metres. The secondary batteries, ou Jullen's system, 
include 30 elements, each containing 12,300 by 200-iuillf-
metre lead plate*;, wilh au active Weight uf 31 out of a 
total of 40 kilograms. These are arranged ln four 
groups of nine lu coveted ebonite boxes, two being 
placed at either end, leaving a space of 525 millimetres 
loug In the centre for the molor. The boxes are con
nected by Daked copper wire, uud the main conductors to 
the motor are In tinned-copper. Insulated witb vulcanized 
rubber; their eectlou Is 28 square millimetres allowing 
the passage of a current of 100 amperes without being 
unduly heated. Thy total capacity of the battery is 
estimated at 405 ampere hours, or 15 ampere hours per 
kilogram of plate employed. 

The motor is of the Lahmeyer type, with bipolar fleld-
magneta of cast Irou, aeries-wound, and iMeuieiia' drum-
armature, tbe core be:ng built up of alternating thin 
disks of charcoal irou and vegetable parchment. The 
brushes of carbon, electro-coppered, maintain a fixed 
I'i •- on the commutator Independent of the direction 
of rotation of the armature; and as the breadth of the 
pole pieces is limited to about half the circumference of 
the latter, a neutral zone Is ob ained of sufll ieut breadth 
to prevent danger from sparking. T h e armature m a k e s 
1020 revolutions per minute, which la reduced by two 
changes io 85 ou the driving axle, the latter receiving 
motion from au Intermediate blind axle by means of pitch 
chalus. T h e wheels are 500 mi Ibnelres in diameter, 
giving a traveling speed about 2 4 metres per secoud, 
or 8 kilometres per hour. 

T h e total weight of the locomotive Is 3,200 kilograms, 
HI d lhat of 1 he train drawn 0 750 kilograms, m a d e up of 
15 trains ol 250 kilograms,* each carrying a load of 400 
kilograms of coal; giving, wilh ihe engine, a total load 
of 12,950 kilograms. T h e juuruey of 1,575 metres is per- • 

formed In 11 minutes, giving a useful effect of about 150 
kilogram-metres (two horse-power). 

T h e m e a n potential at the terminals of the motor 
being TO volts and the current 30 amperes, the energy 
consumed Is 2.100 watts, or 214 kilogram-metres, giving 
an efliciency of 70 per cent. According to the calcula
tion of the author, the disposable energy of ihe battery 
m a y be taken at 4''.5 horse-power-hour, to be expended 
during eight working hours in the shift, equal to 5.7 
horse-power gross exeited continuously, or 4 horse
power allowing 70 per cent, efli -ieney for the motor and 
transmission. This, however, la subject to so m e reduc
tion, as It Is necessary not to leave the batteries com
pletely un' harged at ihe end of the day's work. W h a t 
effect la realized from the batteries has not been deter
mined, but experiments m a d e with one of the s a m e type 
under other otrruinstances showed, fur 20 consecutive 
operations, charging and discharging, au average of 78 7 
and m a x i m u m of 85 per cent. Allowing 80 per cent, and 
the s a m e figure for the primary d y n a m o , the mechanical 
effect realized becomes .80 x .80 X 70 = 45 percent of 
that of the driving engine at the surface. This l-i sub
ject to a further deduction hy tbe loss due to resistance 
lu the cables connecting ihe d y n a m o with the charging 
stai Ion, w h ch does not appear lo have beeu determined 
experimentally, but Is computed by ihe author to be? 
equal to about 4 2 per cent , aa the depth of Ihe gallery 
below the Burface Is only 28 nietreB, and the length of 
conductor in the complete circuit t ot mo r e thau 150 
metres. In a deep pit, say 5. 0 metres, requiring about 
1,100 metres of cable-*, this loss would b> very m u c h 
larger, aud might a m o u n t to 25 per cent, of the energy 
of Ihe primary d y n a m o . In the present cose w e obtain 
as a flual result that 40 per cent, of tbe power expended 
at the surface is reproduced lu the driving wheel- of the 
locomotive, or about twice as m u c h as cau be obtained 
wilh compressed air, which rarely gives moio than 20 
per cent., except special m e a n s are adopted fur supply
ing heat to the air during expansion. 

T h e daily working cost uf the locomotive is given as 
follows: 

Hi* •*. 9 WARP! 
Mi tbe i*ower nnd charging c et. etc . 
Maintenance of accumulators 1 00 
•Sink I nf I mill aud inter-, at -..n capital 50 

Total $ 2 80 

This, upon the work done—300 tubs, with a net load 
of 120 tons, hauled 1,575 metres—corresponds to a cost 
of 7.4 centimes per kilometre (about 1 21 per ton-ralle), 
or rather less than half that of horse-traction, which Is 10 
centimes. In this estimate the duration of the positive 
plates of the accumulators Is taken at a m i n i m u m of sis 
month*, but tu actual work ihey have been found 10 be 
In perfectly good working order at the end of lhat lime. 

T h e locomotive described above has subsequently 
beeu supplemented by another of greater power, and dif
fering lu construction lu several particulars, the mo a t 
Important of these being the aubstltutlou of two four-
wheeled bogle for the two rigid axles of the first one, 
and the division of the power, each pair of axles having 
lis o w n motor, with tiausmlaaloo by eplcycloldal spur-
gearing instead of a combination of spur and chain-gear
ing driven hy a motor c o m m o n to both. 
The Prevention of Explosions in Mines.—Ths 

following is from the Colliery Cuardinn, and is a sum
mary of a report that was recently published lu the Aus
trian Mining Journal. 

A s the majority of colliery explosions are due either 
to blasting or to defective lamps, attention is naturally 
directed chiefly to these two poiuts. T b e danger of aa 
explosion being caused exists at the very m o m e n t a shot 
Is fired. Despite tbe n u m b e r aud variety of themelhoda 
of detonation that have heeu proposed of late years, 
there la ln Auairla a iiiarked tendency lo return to the 
electi Ic method and to u e no other In fiery mines. T h e 
employment of the ordinary fuse, an appliance which o a 
account oj Its cheapness Is still largely used, ie not un
attended by danger. T h e dangers were well B h o w u In 
som e experiments m a d e lu the Ostrau Collieries, the fuse, 
being found to explode gas mixtures containing ouly lj 
per cent, of firedamp. A t several collieries in the 
i)strau-Kai win district, the use of this fuse Is ouly per
mitted under ceriatn conditions, whilst at others Its use 
Is absolutely forbidden. S o m e collleiies that still use It 
employ only the gutta-petch pattern, as sparks are not 
so frequent. T h e Laue- friction Igniter, au Austrian 
invention dating back to 1887, ia n o w employed ouly to 
a limited extent lu the Ostrau coalfield. At flrst Its use 
led to numerous accidents caused by careless hai dllng 
In transport, by tamping too vigorously, and by the wires 
becoming entangled. Tbis li strument possessed, how
ever, the advantages that when au accident did happen. 
as a rule ouly the peraou suffered to whose faulty manip
ulation the accident w a s due, and that no serious fire
d a m p or dust explosion resulted. A m o r e recent 
invention, the Tlrmaunn percussion igniter, has not as 
yet c o m e Into any general use, although It has been tried 
In a n u m b e r of collieries. Itis quite as cheap as Ihe 
Lauer igniter and it is easily handled. T h e number of 
of miss-Ares is, however, considerable, and experimeute 
prove that this Is due to the want of strength in the 
spring which projects the bolt against the explosive. 
T h e electric method, which appears lo be the surest, has 
hitherto been employed almost exclusively lu shaft-sink
ing and In dilving stoue-drlfts. It is now, however, 
coming into uae for other purposes. Laying long lines 
of conductors lu the woi kings Is, however, a matter of 
difficulty ; the method is uncertain Iu Its acllou iu wet 
places; and the work of a miner dairying son e 20 lb. 
weight of electric firing apparatus Is rendered d ffluult in 
Bteep workings. T h e danger of the ignition of firedamp 
In the colliery from sparks at ihe detonating machine 
and between badly-coveied conductors is considerable. 

T h e machlue Itself must be carefully attended to, and 
the insulation of conductors sbould be as nearly perfect 
aa possible. Wherever practicable the wires should be 
placed on opposite sides of ihe roadway. A t one of tho 
collieries in the Ostrau district, it m a y be noted, an 
electric firing plant has been Imported from England. 
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The current In this is eo well regulated that the spark 
produced does not explode firedamp. One objection to 
the electiic method ia tbat when several shots are fired 
together, the various explosions are so uearly simul
taneous that only oue report is audible, and miss-fires 
consequently often pass unnoticed. 
Adverting to the preeiutious taken in the Austrian 

collieries duriug shot-firing, Mr. Lamprecht reTera 
especially to the employment of a special claaa ot work
men to fire shots. Before firing the shots these men 
carefully examine the workings for gas. This practice 
Is now general in Austria. Shot-firing is often very 
carelessly carried out, anu it Is quite out of the question 
to entrust the average coal-getter with a delicate instru
ment for gas testing. 
Turning to explosives. It may be noticed that In 

Austria ordinary black powder is rarely used iu mines 
that are at all fiery. Compressed black powder is fre
quently used. Although it ia cheaper than ordinary 
powder and easier to handle, it is even more dangerous 
than black powder in the presence of gas. Dynamite 
Is very largely used in the Austrian and Hungarian 
fiery mines, and the water cartridge, which is u-sed only 
in rare instances, provides a certain method of obviating 
explosions. Of the explosives in which salts, containing 
watu* of crystallization, are added with a view to reduce 
tbe temperature of the g*iaea produced on explosion by 
this water being converted Into steam, soda flameless 
dyuamite has found the most extended use in the 
Ostrau-Karwin district. Its deliquescence Is, however, 
a great drawback. The use of explosives containing 
ammonium nitrate Is attended by great safety in fiery 
mines. All the high explosives have, however, the dis
agreeable property of deflagrating instead of exploding. 
To this cause several of the most notable accidents of 
receut years must be ascribed. Lime cartridges were 
found quite unsuitable In the Austrian mines, and the 
methods of wedging down the coal advocated at various 
times have been found unable to compete with blasting 
powder. 
Turning now to the methods in vogue for lighting the 

workings, It is fouud that in the Austrian and Hungarian 
collieries the Wolf benzene lamp Is mostly preferred. 
It is undoubtedly a good gas-tester, and the device that 
enables the lamp to be relit without opening it presents 
many advantages. In the Oetrau pits the average ve
locity of the air-current Is from 13 ft. to 16 ft. persecond 
and the Wolf lamp is safe for such a velocity as that. 
The magnetic lock is not absolutely faultless, as after 
a lamp has been In use for some time unscrupulous 
miners easily find means of forcing it open without 
damaging It. The extent to whieh the recklessness in 
some miners may go is well shown by the fact that 
the period from October 20, 1804, when a serious colliery 
accident occurred at Anlna, to November 20, in that 
district where 3,000 miners are at work, no less than 
three cases of unauthorized opening of Wolf benzene 
lamps were detected; in two of these the magnetic lock 
was uninjured. By swinging their lamps with both 
hands violently against the ground, the Roumanian 
miners in the Banat collieries succeed in forcing the 
benzene out ou to the ground eo as to light their 
cigarettes. The Mueseler lamp has been used for 
several years in the collieries of the Itoasitz district and 
no accident has been traced to it. The Pieler lamp 
was largely used for gas testing, but In most of the 
Baiiat collieries Its use has been discontinued. 
Although sta ionary electric lights have been success

fully introduced In the Austrian collieries, no portable 
electric lamp baa yet been found to replace the safety 
lamp. The chief objection to such lamps is that they 
afforded no indication of the character of the surrounding 
atmosphere, and further that the length of time during 
which the light will last is uncertain. Oue of the best 
Is the Bristol lamp, wnich is now used in the Karwin 
collieries in dangerous places. 

Auviferous Deposits of N e w Zealand. — From a 
paper by Mr. Henry A. Gordon of Wellington, N. Z., 
and read before the members of The American Institute 
of Mining Engineers, the following extracts are taken: 

Iu the Upper Taierl district, "wire gold" is occasion
ally met with in considerable quantities. It is always ob
tained at or near the surface, aud was in the early days 
of the diggings considered by many of the miners to be 
petrified grass-roots. This form of gold is now less 
frequently met witb ; but in 1881 McKay, the mining 
geologist, saw a parcel of 40 oz. of gold of this char
acter at N'aseby, and purchased a few pennyweights of 
it, comprising moat remarkable pieces, from the bank 
where it was sold. There were thin wires of gold 
straight or bent, oue side of which was smooth or 
striated, the other side being covered with small cubical 
crystals of gold. This sample, or part of It, was taken 
to Sydney and exhibited at the flrst meeting of the 
Australian Association for the Advancement of Science. 
Last year Mr. McKay saw, in the possessiou of Mr. 
John McKersle, a Hue specimen of the same character 
of gold, which was obtained somewhere iu the neigh
borhood of the Carrlck range. It was about H in. in 
length aud about 2 in. in diameter, and, like the speci
mens already ment oned, smooth ou one side and cov
ered with crystals ou the other. Such gold might pus-
eibly be derived from the denudation of lodes, but the 
probabilities are against this view. It is tobenot>d 
that the samples hitherto found came from districts 
where the quartz drift deposits of cretaceo-tertlary age 
are auriferous, and as the strata are tilted to consider
able angles, gold-bearing bands are thus exposed at the 
surface, where a partial solution of the gold might be 
again precipitated by organic matter aud crystallized at 
the outcrops. Another possible Instance of gold pre
cipitated from solution Is reported in the Maerewhenua 
field, but the occurrence requires verification. Last 
year Mr. McKay thought he detected minute crystals of 
gold which were supposed to be derived from a green-
sand band on that field. Samples of the greensand 
subsequently sent to Wellington yielded nu gold, but the 
formal ion was declared by the miners to be gold-bearing. 
Tho greensand Is a marine deposit, full of sharks' teeth 
and shells of various mollusks, and consists of glauco-

nlte and very fine quartz sand, that has evidently been 
deposited iu comparatively deep and still water, and Is 
therefore very unlikely to contain mechanical gold, 
however tine. 
The underlying quartz drift has auriferous layers or 

bands through it, and extends over a very large area of 
Otago. Slopli g as It does from higher to lower ground, 
as on the flanks of the Kakanul range, it would at the 
lower levels become saturated with water, possibly 
chlorinated water, which would dissolve a part of the 
gold In the lower drift, und, under pressure, would rise 
iuto and saturate the greensand band, while the organic 
matter in this band would be sufficient to effect the 
precipitation of the gold now present Iu the greeusands. 
Mechanical Deposits.—Recent and pleistocene gold 

deposits need not be adverted to iu this paper, and, as 
many of the later pliocene gravel deposits are uot 
readily distinguishable from those of still younger date, 
the most modern deposits that will be mentioned here 
are probably of older pliocene date. 
Pliocene and Vpper Miocene Deposits of the West Coast 

of the South Island.—The youngest of these are the 
gravels of the Humphrey's Gully range, on the southern 
side of the Arahura Valley. Similar gravels are notice
able at O'Donohue's Creek, five miles from Kumara, ou 
the Kumara-Chrlstchurch road. Atthe latter locality, 
though gold Is present, and the bed of the creek has 
been worked, the gravels indicated have not as jet 
proved profitable. At Humphrey's Gully goldmlning 
has been carried on in these gravels for a long series of 
years, and there is yet an unlimited supply of material 
to be operated upon. Auriferous gravels—it mav be of 
a slightly greater age—are worked in the Totara district 
un the top of Mount Greenland, 3,000 ft. above the level 
of the sea; nearer the sea level In the Mount D'Or claim, 
near Ross, and In other claims lu and along the eastern 
margin of Boss flat; while on Roes flat the same gravrls 
are found 240 ft. below sea-level and contain large de
posits of gold. The same beds have a very large devel
opment in the northwestern part of Westland, but, owing 
to the small percentage of gold yielded, they are not 
worked at the present time. They also have a large 
developm-ut along the east aide of the Grey Valley, 
more especially in the valley of the Little Grey; aud at 
the source of this stream they fill the valley between the 
Paparoa rauge and the hilly country to the southeast of 
Reefton. In the Inangahua Valley they have an import
ant development between the north branch of the Inan
gahua Riverand Boatman's and Larry's Creeks; in the 
southwest part of the upper Buller Valley their distribu
tion has beeu less definitely ascertained; but between the 
junction of the Owen and the outlets of Lakes Rotoroa 
and Rotoiti, north of the Devil's Grip, an enormous de-
v. lopment of these gravels fills the northern slope, 
between the mountains to the east and west, to the 
shores of Blind Bay. The same gravels are largely de
veloped along the east coast of the South Island, but 
neither in the Marlborough nor in the Canterbury district 
are they known to be gold-bearing. Iu the interior dis
trict of Otago they have again a large development, and 
are mined for gold at the Kyeburn, on the eastern side 
of the Manlototo Plain. They are largely developed in 
Ida Valley and in the Manuherlkia Valley, and appear 
at several places in the Molyneux Valley below the junc
tion of the Manuherlkia River. 
Meteorology and Mining. -" Meteorology and 

Miuing" waa the subject of a paper descriptive 
of a method of indicating meteorological conditions 
and changes in and about coal mines, which was read 
before the members of the (South Wales Colliery 
Officials' Association, at Pontypridd, on Sept. 14th, by 
Mr. Joseph Thompson, M. B,, of Cardiff. Mr. Thomp
son said there could be no question of the absolute 
unanimity of feeling that It was desirable that explosions 
of gas in coal mines should, if possible, be prevented, 
and the contingent loss of life, aDd destruction of pro
perty which occasionally occurred, be avoided. The 
axiom "Remove the cause and the effect will cease," 
was as true to-day as ever, aud as applicable theoreti
cally to the problem of how colliery explosions were 
caused as it was to auy of the simpler problems of life. 
The ability to pass a quarter of a million cubic feet of 
air per minute through a main airway was one thing, but 
the advisability of doing It was another, for if it be pos
sible for the seat of a explosion to be in the main Intake 
airway where moat of the air passes with the velocity of 
a gale, such velocity must necessarily preclude the pos
sibility of searching with the safety lamp to ascertain 
the presence or otherwise of fire-damp. Making a pass
ing reference to the coaldust theory, the speaker thought 
no one would venture to deny that these hurricane veloc
ities were responsible for such large quantities of the 
duet being carried througli long distances lu suspension 
in the air-current, aud deposited in considerable bulk at 
points where such might not otherwise have occurred. 
Further, it was clear that iu the event of an explosion 
originating Ln such a curreut. Impregnated with this in
flammable dust, the tendency must be with such a high 
velocity to elongate the flame of the explosion, aud thus 
not only most seriously increase the capacity for damage 
and destruction by burning, but intensify the violence of 
the explosion itself. The speaker theu gave an interest
ing description of au instrument which he submitted to 
the meeting. It had been called a meteorograph, or a 
delineator of the atmosphere, and waa intended to be 
hung against the wall; und when fixed up to represent 
any set of conditions or circumstances. It presented 
the accouut In bold text, and in popular phraseology, and 
entirely free from the ambiguous confusion of technical 
terms. Iu ita scope for eoal mining purposes it embraced 
the elements of pressure, temperature, moisture, and 
time of observation, together wilh a diagnosis stating 
whether the Indications given by the diagram were 
"more," or "lesB," or ''similarly" favorable (or un
favorable) as compared with what was indicated twenty-
four houra previously, so that there Hhuuld be little, If 
any, difficulty on the part of those uslug the apparatus 
keeping In constant touch with the operations of those 
physical laws and forces which admittedly exercised so 
powerful an iuiluence for good or evil upon tho man

oeuvres alike of exudations aud accumulations of fire
damp in coal mines. Structurally, the apparatus was 
self-contained—when fixed it had no loose parts to be
come mislaid or lost. Dealing with pressure (barometer) 
he had made an entirely new departure by dividing the 
barometer scale into zones of high aud low pressure. 

He was as conscious as anyone could be of the seem
ingly Inexplicable mystery which usually surrounded the 
problem, after an explosion, of how it was caused; but, 
so far from regarding it as one of the hidden things of 
nature, or accountable for only by some outside circum
stance or combinatiou of circumstances into which only 
experts might pry—circumstances such asaresometimes 
set up in connection with blown-out shots, coaldust, and 
such-like theories--he ventured the opinion which he 
had held aud continued to strongly hold that, If fire
damp were prevented from c-<nuing into contact with 
open flame, there would be few or no explosions. H e 
might go further, and say that it was not the gas we 
know of iu tbe mine which gave rise to difficulty and 
danger, but that which we do not know of, which cor
oners' inquiries proved abundantly. The conclusion 
was thus forced upon them that It became an essential 
element of duty to make a special study of this gas "we 
do not know of," aud It was at this point that meteor
ological knowledge came to their aid. In the days when 
the science of ventilating coal mines—if scleuce it could 
be called—was in Its rudest form, contemporary with and 
anterior to Sir Humphrey Davy, observant old colliers 
whose working placea were often found to be foul with 
fire-damp were wont to associate that condition with the 
direction of the wind, probably due to the fact that cer
tains directions of wind In tbe particular locality were 
associated with a lower or falling condition of atmos
pheric preseure as indicated by a falling barometer. It 
would thus be seen that the association between 
atmospheric conditions and the presence or absence 
of fire-damp In the workings of coal mines was not 
by auy means novel. In those days meteorology was an 
inslgulflcant branch of the science of astronomy. Meteor
ology—which, technically speaking, meant the science of 
the atmosphere—had, however, established for Itself a 
worthy and honorable position In the mercantile world, 
and this comparatively youngbranch of science now specu
lated upon coal mines. Bearing in mind the settled views 
held by ah intelligent and practical mining men of the pre
sent day, that atmospheric pressure and moisture were 
influences of great potency in connection with the ven
tilation of coal mines, he thought no greater absurdity 
could be conceived than that of neglecting to apply to 
the best purposes the useful information and suggestions 
which this branch of science placed within their reach. 
What were formerly speculative problems are now 
well established scientific truths, and in deciding what to 
accept or what to reject it was at least desirable not to 
err on the hazardous side. It was not to be implied thattn 
the well conducted operations of coal mining this Import
ant branch of science was neglected for he knew that it 
secured ln many placea a very full share of study and con
sideration, and with useful results. He could not imagine 
bow anyone,having seen the sound evidences of its utility 
in matters concerning atmospheric Influence over ventila
tion,could ever think of relaxing his hold upon it enabling 
hi m,as itdid,to settle many important poiuts with certainty 
and which must otherwise have remained ln the region of 
dangerous doubt. He must not overlookthosewhoseemed 
to preferto live entirely free from scientific considerations, 
and who were content to go just so far as was required by 
the provisions of the Coal Mines Regulation Act, which 
made the existence of a barometer and thermometer a 
statutory necessity at the entrance to each mine. 
The meteorological instruments useful in connection 
with coal mine ventilation were the barometer,thermom
eter, hygrometer and anemometer, which respectively 
indicated the condition aud changes of pressure, tem
perature, moisture and volume of ventilating current. 
Although each element had an appreciable and import
ant significance to the responsible oflicials of a mine In 
the economy of ventilation, the premier position must be 
accorded to the barometer, which indicated the condi
tion aud variations of pressure. Temperature played a 
less important part in these days of mechanical ventila
tion than was formly the case under the older regime of 
the furnace, though it was a condition which had to be 
carefully reckoned with as beiug liable to exercise Its 
most deleterious Influence concurrently with other ad
verse circumstances of the working of the mine. Moist
ure, as indicated by the difference between the readings 
of the wet and dry bulb thermometer (hygrometer), was 
said to be responsible for the variation of resistance to 
the passage of the current of air through the air passages 
or galleries of the mine, but of itself it was, in Mr. 
Thompson's opinion, only of material Importance when 
its influence for evil operated concurrently with other 
adverse elements. With regard to the volume as ascer
tained by the anemometer, he confessed that his mind 
was not free from doubt as to the absolute or general 
utility of such enormous volumes of air as are frequently 
heard of both in practice and in project. 

Artesian Wells and Water Motors. 

Among the most interesting watei power installations 
now In existence are, without a question, the artesian 
well plants which, of late, have gone Into operation at 
different places in the western part of the United States. 
Incidentally they have given prominence to the much-
neglected water motor, which for yeara past has led a 
modest kind of existence, notwithstanding its very fair 
claims to consideration. As a matter of fact, it has 
many decided advantages as a means for supplying small 
power, and even for comparatively large quantities some 
of its various modifications have been found to give very 
good accounts of themselves. Practically, a water 
motor is as easily managed almost as a water faucet. 
Ils cost for repairs ia nominal, and ita first cost is ex
ceedingly small. With this lu Its favor, a pretty heavy 
bill for water power can be afforded, and yet a consider
able profit be left over steam or compressed air.—From 
Cassier's Magazine for October. 
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E A S Y LESSONS ON MINING. 
This Department contain •* articles to assist ambitious Miners to educate themselves, and obtain Certificates of Com

petency as Mine Foremen, or to become Mine Superintendents. 

The articles are written to be understood by the unlearned and the learned alike. Plain language is used, no obscure 
terms are employed, and each subject treated, is made as clear and easy to understand as possible. 

Further : The Questions asked at the different Examinations for Mine Foremen and Mine Inspectors, are printed and 
answered. 

•E**-?" The Series of Articles " Geoloj-jy of Coal," " Chemistry of Mtntna*," " Mining* Methods" and " Mining Machinery " was commenced ln the it sue of 
March 1894. Bacn numbers can be obtained at twenty-flve centa per single copy, 81.00 lor six copies, and $2.00 for twelve copies. 

MINING MACHINERY. 

The Mode of Action of the Fan.—The Piston Ana

logous to the Fan Blades.—Velocities and Den

sities.—Balancing the Mine Resistance.—Velo

city Into a Vacuum. —Pressures and Squares -

An Example in Fan Calculation.—The Blowing 

Fan. — P u m p s and the Velocities of Fluids. 

65 The Mode of Action of the Fan. —In com
mencing to study the principle of action ot the 
ventilating fan, we must at once dismiss from the 
mind the idea that the fun is either a puzzle or an 
enigma, that cau only be solved hy being immersed 
in the profundities of abstract mathematics, for all the 
haze aud obscurity that envelopes the subject, is the 
result of believing that the mode of action of the venti
lating fan Is a riddle that can only be solved by special 
deeply learned experts, whereas any student in mining 
can, through the medium of ordinary arithmetic and the 
well known laws or mechanics, balance any equation 
relating to it. To make the mode of action of the 
veutilatiug fan quite understandable, let us proceed with 
the help of Fig. 112. 

Fio. 113. 

66. The Piston Analogous to the Fan Blades. -
Here the case of tlm fan la substituted with a cylinder 
and the blades with a piston F G. The centrifugal 
machine Is continuous In Its action, but tbe piston and 
cylinder has an alternate action for intake and dis
charge, but so far as the pumping action Is concerned, 
both are alike; and to make the piston and cylinder 
analogous to (he fan, the port of entry on the upstroke 
is made to take place at C and the discharge at R 
Now if the cylinder be disconnected with the vessel .-4 
D B, and if the ports C aud E are equal, we may uow 
proceed to try such experiments as will demonstrate the 
laws that govern the mode of action of such a pump. 
Let the area of the piston F G, be equal to one square 
foot and the area of the port of Injection at C, 4 square 
inches, aud let the area or the port of ejection at E be 
4 square Inches, or equal to C; further, let the piston 
be moved with an upward force of 2 pounds. Under 
the conditions given, the pump is similar to a fan, when 
situated in the open air aud not subject to any mine 
resistance. The orifice of entry situated at the center 
of the fau, is the exact analogue of C under the piston, 
and the square of the velocity of the air entering the 
cylinder is Increased or diminished dire -tly as the de
pression under the piston is increased or diminished, aud 
what is true in the principle of action, when air rushes 
into the depression under the pistou In this case, is 
equally true of air entering through the central oriiice 
into the depression iu a fan. Let us here notice one 
thing however, and lhat is the ejection of the air above 
the piston at F will either be at a less velocity thau that 
of the entry of air at C, or a greater pressure will be 
required for ejectiou, but if the mass of the air per 
cubic foot is thesame at the discharge and entry of 
the pump, then uo difference can arise, because the 
velocity of discharge cannot exceed the velocity of 
entry; therefore It follows that when the densities 
are equal, the pressures are equal and the velocities are 
are equal. Iu the case of au air pump or fau however, 
tho densities of the injected aud ejected air are uever 
equal, consequently the pressures are different, and the 
velocities are different, but the masses of air entering 
and leaving a pump or fan in a given time are al
ways equal. All these peculiar statements may seem 
very strauge, but we cannot understand the aclion of a 
fau without being first made aware of how the elasticity 
of the air affects its mode of action; aud fuither, if we 
refer tothe figure we will see _ that wheu the piston 
moves upward the air above It is compressed while that 
beneath it Is rarefied, with the result, that a pound of 
compressed air is smaller in volume than a pound of 
thiu or rarefied air, consequently as we mean by mass, 

the quantity or weight of air, it is clear, that a greater 
or less weight of air cannot leave a pump or fan in a 
given time, than that which enters It, but a large volume 
of rarefied air, may be only equal in weight to a small 
volume of heavy air, and if the volumes are different Ihe 
velocities must he different. For example, the density 
or weight of air varies directly as its pressure. Then take 
the pressure of air to lie about 2,130 lbs. per square foot, 
and if the pressure be Increased 1,000 pounds, aud if the 
weight of 13 cubic feet of air is 1 pound, thesame "olume 

, . (2,130+ 1,000) > 1 3,130 X 1 
will now weigh 2,130 2,130 

1.4G9 pounds, or let the pressure be reduced 1,000 
pounds, then the weight per 13 cubic feet will be 

(2,130—1,000) X 1 1,130X1 toeft 

2,130 - = - 3 ^ - = .5358 pounds. 

67. Velocities and Densities. —Here theu we see 
clearly that to make the mass entering the pump equal 
to the mass discharged by It, the velocities will be In
versely as the weights of the masses per cubic foot,or per 
13 cubic feet. Theu if we take the velocity of the heavy 

1 4(50 
air to be oue, that of the light will be 0 = 2.744. 

Let the reader be careful to duly appreciate these 
Que points, and his progress will be quicker after. N o w 
let us introduce the mine resistance that the fan must 
overcome aud will wedlecovei the great|lmportjiuceof the 
matters we have just" discussed. Connect A /> Ii with 
the port of outry at C, aud let us observe that we are 
about to imitate the mine resistance by causiug the In
coming air to blow through a stratum of water 2 iuches 
deep as at L, and when the piston ascends, It is clear 
that two things will occur. First, the mine resistance M 
Ii will require extra force like the weight M Ii to over
come it; and second, the Increased mine resistance will 
reduce the atmospheric pressure, and hence the air will 
be rarefied. 2 Iuches ot water-gauge being equal to 10.4 
pounds per square foot, the weight of air must be 

(2,130— 10.4) X 1 
reduced as -

2,130 
- --.995 or from 1 to .995. 

This appears to be a small reduction, but when we 
notice that the mine resistance and the consequent rare
faction affect the result as a square, we can realize the 

i . #.u --USO 2 130 
Importance ot the matter, as „ — •= — • — -

(2,130 X 10.42) 2238.16 
= .951. It will be shown further on, that the mine re
sistance alone gives to this class of centrifugal pump a 
diminishing ratio ot exhausting efficiency, but there are 
ottier negative or antagonistic factors that convert a 
diminishing, Into a vanishing efficiency. 
W e see that a centrifugal fan cau only establish 

a perfect vacuum at its orifice of entry, by making an 
infinite number of revolutions in a limited time, bul 
with a considerable mine resistance, the infinite number 
of revolutions would be reached long before a depression 
equal to half the pressure of tho atmosphere was 
reached. 

68. Balancing the Mine Resistance.—Refer 
again to the figure and notice that if the counterbalance 
weight MB, weighed exactly 10.4 pounds, or a weight 
equal to tbe curreut pressure due to a inches of water-
gauge, no air would enter by Cor leave the cylinder at 
E, because the pistou would only rise until it had made 
a depression equal to a reduction of pressure ot 10 4 
pounds per square foot, and the air could not enter 
through A aud blow through the water in bubbles, es
caping at L. Here, theu, we see clearly that neither 
a pump nor a fan has auy spare energy for injection or 
ejection until the mine resistance is balanced. Set above 
the weight M Ii, the weight M I, and this will represent 
the force required for Injection, aud upon MI place 10, 
and this will represent the force required for ejection, 

FIG. 113. 

now the piston will move, and air will enter at I) and 
pass through C, under the piston at G, while the air 
above the piston at F will be ejected at E, and this Is 
exactly what takes place in the action of a fan; but, say 
you, rarefaction does not come iu here. Pray look again, 
and ymfcwill find it does; aud to assist the investigation. 
Fig. 113 is introduced. The figure is that of a lever bal

auce. A P Is a heavy weight to indicate the atmospheric 
pressure and M R Is the mine resistance, A P + M It 
being the denominator of the fraction that will just now 
engage our attention. A P + M Ii are balanced by E. 
E is seen to be Immersed in water IF.inai'lsteru C, and the 
object of this arrangement is to illustrate the diminish
ing power of the fan as the result of the rarefaction due 
to the miue resistance, for just as the weight E, could 
uot balance the weights --I P and MR if h was entirely 
immersed, so the rarefaction of the air within a fan fixes 
au unalterable limit to the velocity of the air iuto it, that 
cauuot be Increased or diminished without Increasing or 
dimlnishlug the velocity of the fau. Consequently, to 
find the ventilation due to the action of a given ventllat-
Iug fan, the factors required are : 
1. The revolutions per minute. 
2. The diameter. 
3 The radial leugth of the blades. 
4. The areas ot the orifices of entry and discharge. 
5. The mine resistance. 
ti. A fractional constaut of efficiency. 
Keeping in view the fact that Fig. 112 is a complete 

illustration of the mode of action of a fan, we will now 
proceed to still further establl-h that conclusion. 

69. Velocity into a Vacuum. — A t atmospheric 
pressure the velocity of air rushing into a vacuum is 
equal to 1341.+ feet per second, and the square of that 
velocity gives a number that we often require iu fan cal
culations, namely, 1,800,000. 
The reader will remember that C and E were sup

posed to have a sectional area of 4 square iuches, and 
that after making M Ii = 10.4 pounds per square foot, 
MI for the depression was 1 pound aud 10 for the com
pression of ejectiou was 1 pound, therefore the total 
weight, or the analogue uf the engine turning the Ian 
was 10 4 + 1 + 1*= 12 4 pounds. 
70 Pressures and Squares —Again we noticed the 

effect of the rarefaction aud resistance of the air, aud to 
allow for these we proceed as follows : Call the mine 
resistance M and the calculated centrifugal force T, and 
the moving force remaining after the mine resistance 
has been deducted F, and the pressure of the atmosphere 
in pounds per square foot is 2,130 pouuds, and remem
bering that the pressures that give motion to fiulds are 
alway In the proportion of the squares of the velocities 
of the llulds, we can by an easy process In figures, deter
mine the velocity of the air ou entering C afier passing 
through the resistance in the bottle ADL. For If the 
pressures and squares are directly proportionate to each 
other, which they are, then T — M Is equal to the num
erator of the fractional portion of 1.800,000,which is the 
equivalent of the square of the velocity of the air in feet 

T—M 
per second. In the case before us ywy,,T.— -n. X 1,800,-

(211 j 0 \- M) 
2 _ >. 1,800,000 

2238.16 
is, therefore, In feet per minute |/1608.46 X 60 =2,400. 
W e can uow see how to find the velocity of the air 

entering a fan, and we must he careful to uotice two 
things iu relation to this matter. First, by the water 
gauge we can find the velocity of the ventilating current 
Iu an air-course, but we cannot by the water gauge alone 
find the quantity of air passing through a fan. 
All this appears plain enough, but there are other 

modifying factors that must be explained before calcula
tions can be made that will give correct results. 
For example, the relative areas of the orifices of intake 

aud discharge seriously influence the results, but to 
keep the reader abreast of the subject so far as we have 
advanced with It, let us give au example to illustrate 
what has been learned ; and let us further say that after 
the whole matter has received exhaustive treatment, 
numerous questions and auswers will be given to show 
how the values iu eace case aro determined. 

71. A n Example in Fan Calculation.—A ventilat
ing fau for a mine is 20 feet In diameter; makes 80 
revolutions per minute; the radial length of the blades 
is 6 feet; the orifices of lutake and discharge are equal; 
the mine resistance is equal to 12 pouuds per square 
foot, and the reduction of flow due to the contraction at 
the orifice of entry, commonly called the vena contracta, 
is .6 What then is the quantity of air per minute pass
ing through this fan'. 
ANB:—First find T the pressure due to the radial 

column. The radius of gyration is 4 + 3 = 7 or half 
the leugth of the blades added to the radius of the 
orifice of entry ; and the mean diameter then is 14 feet. 
The mean velocity in feet per second is 

14 X 3.1416 X "" 

000 = 1008.40, and the velocity 

60 
- = 58.6432. 

Taking the avernge weight, of a cubic foot of air to be 
.0700 the weight of the radial column will be 6 X -0766 

F1 IV 
= .4590, and as the tangential force varies as ,,,,„— 

3.1416 g 
-or ̂  T -,,v .* 58.04322 X .4596 i r f t |. 

= F, then T will be equal to 3 141fi x ^ = 15.644 
pounds per square foot. 
Aud the square of the velocity of the air entering the 

orifice of the fau will be 
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(T M) \ 1,800,000 _ (15.044 — 1 2 ) X 1,800,000 _ 

~~ (2130T 12-) (2130 + M1) 

3.644 X 1,800,000 

2274 
= 2884.32. The velocity iuto the 

orifice of entry will be in feet per minute l 2884.32 X 
60 = 3222 415. Tho area of the orifice of entry Iuto the 
fan is 8' X 7854 = 50.2650 and taking the co-efficient for 
the vena cantracta at .6, the quantity of air passing 
through the fan per minute will be 50.2656 X .(i X 
3222.415 = 97186 cubic feet. 

Let us not forget that for reasons that will afterward 
be given .6 has been found as low as .3 with the conse
quent bad results. The example just worked out demon
strates the accuracy of the process, aud to still further 
sustain the conclusions arrived at, let us take the case 
of a fau set lu the open air aud therefore having no re
sistance at either Intake or discharge, and to make the 
contrast show a marked difference, let us take all the 
values given for the last example except the mine re
sistance, which will uot occur. W e cau see at'once that 
the whole of T will be available for the Injection of air 
Into the orifice of entry and for discharge, and it is also 
clear that tbe pressure of the external air is not by any 
speed of the fau reduced at the entry, but the density 
and pressure of the air at the moment of discharge is in
creased, therefore the resistance set up is directly as the 

pressure or 
TXU 

(2130 + T) 

1,0111. 
the square of the 

: 13,124 and therefore the velo-

requlred velocity. 
Carefully notice the T is not squared before being 

added as was the case with M, because there is no rare
faction due to T. then as we found in the last example 
that 7* = 15.644, It follows that the square of the 

15 644 X 1,800,000 
velocity in this case is 2 1 3 0 + 1 Q m 

15.644 X 1,800,000 

2145.645 

city per minute is ^137124 X 60 = 6,873.574 and the 
quautity In cubic feet per miuute passing through the 
fans is .6 X 8 X 8 X -7854 X 6,873.574 = 207,303. 
From this example we learn an interesting fact, namely, 
that with the eame velocity of the fan the value of T 
remains, but the mine resistance reduces the quantity 
from 207,303 to 97,186 cubic feet; or 12 pounds per 
square foot of mine resistance reduces the quantity in 

this case from 1 to 
*J07,303 

.4680. After this the 

water gauge can only be taken as a negative and un
certain index of the quantity of air passingthrough a fan. 

72. The Blowing* Fan.—To still further make the 
the facts under discussion cohere we introduce Fig. 114 

tf^-A^ 

as an illustration of the mode of action of the blowing 
fan, and It will be seen that two things occur that set the 
blower in strong contrast with the exhauster, and the 
first Is the presure of the external air at the orifice of 
Intake is invariably atmospheric pressure, and that the 
pressure at the orifice of discharge is always above 
atmospheric pressure. The second point of contrast is 
the pumping efficiency of the blower Is greater than 
that oT the eshauster, and the diminution of efliciency 
in the blower takes place more slowly than in the ex
hausting fan. For example, the atmospheric pressure at 
D, before the port of entry C, Is uniform, whereas the 
compression at E increases; and to prove this, remove 
the weights M / aud I O and R M will just balance 
the resistance In the bottle, for the water iu the tube T 
will just reach the bottom without blowing through. 
Therefore M I aud I O represent the depression within 
the fan and the compression at the exit from the fan as 
before, and to sustain the claim of the second point, 
let us first notice that instead of the denominator of the 
fractiou for finding the square of Ihe velocity being as 
before (2130 + M1), it Is uow (2130 + M), and for 
Illustration let us use the former values of the exhauster 
to find a result with the blower. T was 15.6-14 and M 
was 12; the square of the velocity will therefore be 

(T—M) X 1,800,000 _ 8.644 X 1,800,000 

(3180+ M) ~ 2142 
= 3,062.3 

and tbe velocity in feet per minute will be I 3,002 3 X 
60 = 3320 3. and the cubic feet per minute passing 
throuch the fan will be .6 X 8 X 8 X -7854 X 3,320.3 = 
100,138. Then under the same conditions of mine re
sistance and velocity, the same fan exhausts 97,186 ruble 
feet and blows 100,138 or a difference in favor of the 
blower of 100.138 — 97,186 = 2,952 or an advantage oi* 
a little over 3 per ceut. At higher velocities the blower 

leaves the exhauster far behind; and when the reader 
has learned the lesson, as taught with the Illustrations, 
he cannot fall to see the loss due to the rarefactiou In 
the drift. 

75 Pumps and the Velocities of Fluids. —Fig. 
115 Introduces another phase of the operation of the 

same law as il
lustrated with 
a piston mov
ing in advance 
of the aseeud-
iDg water col
umn. 
The velocity 

of water rush
ing into a vac
uum is 46 819 
feet per sec-
ond, and as the 
velocities o f 
tluids vary as 
the Bquare 
roots of the 
pressures, It 
follows that 
the squares of 
the velocities 
are directly as 
the pressures, 
and the press
ure of the at
mosphere 1 s, 
therefore, pro
portionate to 
2192.2, th e 
square of the 
velocity of 
water rushing 
Into a vacuum. 
Water rises 
Q elevation 

115. 

of 34 feet in a vacuum, but it requires time to ascend to 
that height, because of its inertia and the friction of the 
sides of the chamber it moves in. 46.819 feet per second 
is equal to 2809.14 feet per minute, and as this velocity 
Is calculated without allowing for frictional resistance, 
let us make It for illustration nearer wbat it should be, 
2,400 feet per minute, or 40 feet -per second, or the 
square of the velocity in feet per second is 1,600 when 
allowance is made for incideutal resistance. To make 
the matter clear, let us begin with au example. 
The piston of a pump ie situated at an elevation of 

16 feet above the ingoing water that is In course of being 
pumped, what should be the maximum velocity of the 
pistou ? 

A N S : — N o w as a 34 feet column of water will balance 
the pressure of the atmosphere, it might be thought 

that the velocity would be as follows JW^lll^1'®0® = 

the velocity per second, but before the column can move, 
the Inertia of the 16 feet of column must be overcome, 
and the mass set in motiou, therefore as in the case of the 
blowing fan the velocity will be found as follows; 

J'— 
***J(34 

10) X 1.600 . 

16) 
/is - 1 

-J 50 

000 24 feet 

per second, or 24 X 60 = 1,440 feet per minute, and as 
the valves require force to lift them, aud a still further 
interference of the vena contracta takes place, it Is 
probable that the velocity is still much leBS. W e see 
then that the efficiency of a water pump is a vanishing 
ratio, for let us suppose the piston Is to be situated at an 
elevation of 24 feet, then 

f(34 — 24) X 1,600 . 

*^134 + 24) 

<10 X 1,600 

•v 58 
10.6 or 

996 feet per minute. A double acting pump then, with a 
6 feet stroke and making 100 strokes per minute would 

lose the —--— -= .17 of its stroke at every lift as 

shown at RC and at a higher piston speed the loss of 
water lift would 
become like QB 

or PA. 
The vena con

tracta so power- "^^ 
fully interferes ^_ 
with the Inflow • £ _ 
at the orifice of jjs 
entry, that the ^T* 
piston may be ---JL. 
set to work be
low the level of 
the feed water 
a n d yet at a 
high speed It 
may outrun the 
c ol u inn as at 
Rb aud ag Fig. 
116. C is t h e 
surface level of 
the feed water, 
andbyalhought-
ful inspection of 
the last two 
figures tlie 
causes of the 
d I m i n 1 s h 1 n g 
efficiency of 
niaehlues of the 
fan class can be 
so understood, that the succeeding lessons on the subject 
will heighten ami deepen the Interest called forth In the 
Investigation of the matter. 

flu DE CONTINUED. J 

GEOLOGY OF COAL. 
The Varieties ofthe Cephalopoda.—The Conifers of 

the Devonian Period. 

51. The "Varities of the Cephalopoda.—Therecur-
rences of invariable law, make the past aud the present 
oue grand harmonic, aud but for this concord lu the 
pulse of life that beats true to the same time for ever, 
the past would be concealed in the impenetrable dark
ness of the Infinite. W e can therefore read the past by 
the present, because the biology of today, is only a re
print of that of all the ages that are gone, and knowing 
this, our faith is as satisfying as the evidence of a fact, 
and we can therefore wilh this assurance, dare to re
store as a mental conception the life of former seas, and 
the fauna and flora of former lands. 
From the standpoint just assumed let us then associ

ate the present with the past by finding examples of pro-
gresslon in succession arising from the altered and im
proved life conditions of each succeeding vast period of 
time, and where cau we look for a better example of 
these progressive and successive changes, than that 
which characterizes the most highly organized mollusks 
the cephalopods. They first appeared In rocks of the Cam
brian age as the orthoceras and persisted into the Carbon
iferous period when the orthoceras vanished forever. Fig. 

FIG. 85. 

85, A, B, C, D and E, are Silurian examples of the 
straight shells or long-horns or orthocerltes. This singu
lar mollusk lived In a shell divided by septa or trausverse 
plates or partitions into chambers, through the whole of 
which passed the siphon or slphuncle, and the head 
with Its beaked mouth was set lu the midst of the roots 
of Its tentacles, or arms for seizing Its prey, hence it 
was head footed, or was a cephalopod. The tentacles 
were and still are covered with vacuum discs or suck
ers, hence the danger of being attacked by the livlug 
cephalopod or cuttle flsh. 

By Fig. 86. It will be seen that the orthoceras became 
early in the Silurian period au open coiled "ram's horn" 
or a modified orthoceras, as Lituites cornu arietta, at 
D, and this change continued until the coils of the shell 
became close, and then we had examples of the beauti

ful ammonites, where the junctions of tin* septa with tl e 
hornlike shell cans d these pretty curling ridges such 
as are seen on/? as lines, and on i as indicating the 
boundary lines of the septa where ihey are joined to the 
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shell; but these ridges are still more developed on C, and 
are the embryo of tbe spinelike processes of the magnif
icent shells of the am uoalte-j of the Cretaceous period. 
The cephalopods are found as long horns in the early 
Cambrian, and continued right on into the Carbonifer
ous period. During the Silurian period some varieties 
became curled as open coils,and others became close coiled 
as ammonites and the true ammonites are only uow repre
sented in our seas by the pearly nautilus, but thecephalo-
pods as uaked or shell-less cuttle fishes swarm iu our seas 
to-day, aud they are distinguished from the shelled variety 
by being Dibranchs, the other being Tetrabrauchs, 
that ia the naked present day cephalopods, are more 
highly organized than their predecessors beiug Di
branchs, or two gilled, the shell varieties being Tetra
brauchs, or four gilled. The gills of a flsh are the sub
stitutes for the lungs of the higher orders of aulmals, It is 
by the gills that oxygen is collected from the water to 
•aemte the blood of the flsh. Now as the cephalopods 
of all the ages, have beeu strongly characteristic and dis
tinctively different, they furnish unsurpassed indices of 
the periods, and therefore are worthy of the closest 
attention. 

52. The Conifers of the Devonian Periods.— 
Fig. 87 is an illustration of the cell walls of the woody 
fibre of the tir or conifer. These lines or vesicles and 

spoken of as high and low tension, or of greater and 
lesser intensity .and as the necessary explanation of the 
relationship of mass aud Intensity as found, say In dif
ferent volumes of water, will aptly Illustrate the uses of 
the electric uuits. W e will now consider the matter 
through the medium of light aud heat. Let the clrcu-

FIG. 87. 

discs have given distinctive character to the wood of the 
conifer from Devonian to the latest times, A is an 
example of the fossil wood, B is ao example of the lat
est firs. Perhaps none of our forest trees have altered 
so little during the mighty march of time, as the fir. 
They are flrst found as gymuosperms, and they are 
gyninosperms still, that Is their ovules or seeds are 
matured In nakedness. The conifer of the Devonian 
period then is of great interest as proving that the dry 
laud and climate of that time was the beginning of the 
mornlug of the period wherein all the life forces made 
their strongest manifestation In the production of the 
prodigious plant growth of the Carboniferous period. 

[TO BE CONTINUED.] 

CHEMISTRY OF MINING. 
Units of Electrical Measure—Correct Ideas of Elec

trical Terms—High and Low Tension—Amperes 
and Volts—Volume and Intenslty-The Coulomb 
and HeatUnlts-Electric Resistance—TheTrans-
mlssion of Energy. 

62. Units of Electrical Measure.—Tbe basis of all 
knowledge and civilization Is found in units of extension, 
volume, energy, weight, measure and value, and the 
difference between ignorance and knowledge can be dis
covered on hearing men speak. The ignorant man says, 
"there was such a tremendous lot of people there," the' 
educated man says "he estimated the crowd at 300 per-
sons."Faucy men saying, "It is such a strong current of 
•electricity," by this statement we have no idea what
ever of true value. 

W e clearly see then that units of measure for estimat
ing tbe value of energy are Indispensably necessary, and 
further, as electricity is a mode of molecular motion the 
units of its measure must be of a like character to those 
used lu other branches of mechanics such as time, mass 
and velocity. Aud such Is actually the case for we have 
the Coulomb for time one sec-ond, the ampere for mass or 
flow and the volt for velocity or pressure. 1 volt multi
plied by 1 ampere gives .7373 of a mechanical unit of 
work per second, and what Is called a Watt consists of 
746 of these .7373 of a foot pound units per second. 
This makes the electrical mechanical units harmonize 
with those of steam. 

For example, a horse power per minute consists of 

33,000 units of work, as established by Watt, or—°- = 
60 

550 

FIG. 106. 

lar disc ij, represent the face of the full moon, and we 
can realize the fulness of the volume of pale soft light 
that Illuminates at once, half the surface of the earth, 
and although the intensify of tho light Is low, yet the 
quantity of that feeble light is enormous, or it would be 
said in electric terms, the amperage Is very great 
but the voltage is very small. Ou the disc is seen a 
white spot lu the middle of a black oue at k; this small 
white spot is to show that the intensity or tension of the 
light of a candle very far exceeds the reflected light of 
the moon, yet it is so small In quantity, that at a distance 
of 20 feet, the more Intense, aud yet infinitely smaller 
volume of the candle light is drowned lu the ocean of 
moon light. The voltage then of the candle flame is 
very high, while the volume or amperage is very small 
on the principle just explained, of 1 .*! falling "10 feet 
being equal In work to 10 A falliug 1 foot. Now the 
area of the Illuminated hemisphere of the moon is so 
vast compared to the surface of a candle flame that to 
make their Illuminating powers equal, notwithstanding 
the high intensity of the candle light, the latter would 
have to be so increased in Intensity tbat the light of 
every sun In the universe would be darkness compared 
to it. * 

64. Amperes and Volts.—Fig. 107 furnishes an 
example lu contrast, of a great intensity accompanying 
a great volume, and a moderate Intensity associated 
with an exceedingly small volume, the former Is that of 
the sun at S and the latter is that of a candle at C. 
N o w the sun not ouly illuminates the earth, but all the 

or increased by 125°. N o w if the one pound Is taken as 
the unit volume for measuring quantities ofheat, then 
100 X 2 = 200, that is to say we have Imparted to the 
oue pound of water 125 heat units, whereas we have 
giveu to the 100 pounds of water 200 heat units, or we 
may say the heat units In the one pound of water are 
212, whereas the heat units in the HiO pounds of water 
are 89 X 100 - 8,900; or we may say the Intensity or 
voltage of the heat In the oue pound is equal to 212volts 
and the volume or amperes are equal to 1 or 2i2 X 1 **= 
212 joules, aud the intensity or voltage iu the 100 pounds 
is 89, and the volume or amperes are 100, therefore 89X 
100 = 8,900 joules. The common illustration Is that of 
comparing the energy due to moving fluids, with tbat 
manifested by electric action, and to make this mode of 
presenting the case clear Fig. 109 is introduced. Here 

550 units of work per second, and -
7373 

= 746, or 746 X 

.7373 = 550, then as an electrical unit of work is only 

.7373 of a foot pound, 746 of these are equal to 550 foot 
pounds done per second, a true Watt. 

63. Correct Ideas of Electrical T e r m s — A s our 
fore-fathers called electricity a Huid, we continue even 
yet to speak of it as flowing, and no doubt this mode of 
speaking will continue until our children and successors 
have found out all the possible uses and the machines 
requisite for the application of electricity, when those 
that follow will reform the terms, and introduce others 
that will correctly express what is meant. In the mean
time we have to say much to make the terms under
standable, for example, a foot pound is eltherthe equiva
lent of one pound being lifted one foot high, or that of 
a force of one pouud being exerted through the space of 
one foot, iu overcoming a resistance of one pouud, so 
the electric .7373 of a foot pound, is the unit of work 
done, when a force of one volt lifts one ampere through 
the length or resistance of one Ohm. 

Fig. 106 is to explain the relationship of the volt to 
the ampere, or the velocity to the mass. At B we see 
a small weight shown as 1 A, that is 1 ampere, at an 
elevation of* 10 V, or ten times that of 1 V, now 10 X 
1 = 10, that Is 10 of the 746 units of a Watt, again 
10 A X 1 V= 10 Joules. 
64. High and L o w Tension.—From the stand

point, however, of heat, the voltage is sometimes 

S/4 77M 

FIG. 107. 

planets in the solar system, and while the light ofthe 
candle would be washedout by the vapor iu the air at 
a distance of a few feet, the light of the sun penetrates 
the measureless depth of space. The candle would 
Illuminate a few feet, while the sun covers one-half of 
the earth with a vastly more Intense light. 

65. Volume and Intensity.—The electric light can 
be made equal in intensity to the sunlight, but the 
voluu-o of the electric aro is not larger than the flame of 
a small candle; so Intense is the light of the arc, how
ever, that If It is thrown on a screen, and a burning 
caudle Is interposed, the light of the candle appears in 
the disc as a shadow, as shown at 5 Fig. 108. E aud 

FIG. 109. 

r * 

FIG. 108. 

L are the carbon pencils of the electric lamp. Here 
then we find very high tension of light in the electric 
arc, accompanied with a very small volume, and there
fore a relatively small area is Illuminated, and we now 
can show that If all the electric tights in the world were 
located in one small space, they would conjointly only 
make a small fraction of the illuminating power of the 
moon. The electric light then is high in intensity, but 
very small in quantity, white the moon's light is low in 
intensity but very large in quantity compared with 
artificial lights. 

66. The Coulomb and 'Heat Units.—Water furn
ishes some excellent illustrations of the volt, ampere, 
and coulomb; for example, suppose the temperature of a 
pound of water is raised from 87° to 212° or boiling 
point, and that the temperature of 100 pounds of water 
is raised from 87° to 89°, to which of the two masses of 
water has the most heat been given ? Here it is again a 
question of volume and tension, the bollint* water is 
very hot.ite temperature has been raised from 87° to 212° 

a vessel is contrived In such a way that water Is made to 
pour out of four orifices all of different sizes and subject 
to different pressures, now the pressures are takeu to 
represent volts, and the quantities per second as am
peres, and to secure continuity In the pressures or volte, 
the water level in the tank T Is kept uniform by making 
an excessive inflow from the spout I, aud an overflow as 
as at O F-, furthei to keep a steady level the Inflow Is 
into a fuunel E, where the movement of the agitated 
water at the foot of the fall is prevented from disturbing 
the level. N o w the pressure at 1 V Is intended for one 
volt, while the outflow being 4 unit volumes, Is made to 
represent 4 amperes, then 4 X 1 = 4 joules, then at 2 V 
we have double the depth made to represent 2 volte, and 
the outflow ie 2 unit volumes, then 2 X 2 — 4 joules as 
before. Again, 3 X li = 4 joules, and 4 X 1 = 4 
joules. N o w the pressure or volts is greater for 2 V 
than 1 F, but 2 J Is contracted so that the outflow Is 
only \ that of 4 A but as h the volume or amperee Ie 
subject to twice the pressure voltage, then the joules 
remain the same for 2 A as for 4 A, and thesame 
reasoning applies to the others. 

67. Electric Resistance.—The electric current 
when transmitted through a cable, furnishes the same 
mode of action as gases and liquids transmitted through 
pipes, aud the liquid, say water, may be taken illustra
tively to represent amperes and the pressure, volts; and 
if the same volume, or amperes ie passed through a 
pipe at double the pressure but with the same velocity, 
then the same flow will do double the number of units of 
work. The same characteristic is found In steam, but 
perhaps the most peculiar phase of the matter is this: 
If you double the velocity of water through pipes you 
very much Increase the frfctiou, so that to double the 
units of work in a limited time, by doubling the volume or 
fiow without increasing the area of section,a great loss of 
useful effect Is the sure result. The same law is found 
lu the transmission or steam, when the steam pipes are 
too small fn transverse section, the velocity of steam 
ou Its way to a fast ruuulng engine Is retarded by greatly 
Increased friction and consequent loss of energy; and 
stranger still, eleciricity behaves in its transmission 
through a cable like liquids and gases through pipes, so 
that if you increase the amperes or fiow to increase the 
work done, the chances are that you may fuse the cable, 
or destroy the solenoids of the motor; because when an 
electric current meets with resistance In its path, the 
electric, Is at once converted into heat energy. But If 
you double the volts or pressure of the curreut, you 
double the work done without increasing very much, 
the resistance and loss. 
Allners are apt to confound current pressure with the 

total pressure of, say air, and conclude that the veloci
ties of the air through the pipes will vary as the 
square roots of the total pressures. This not being so, 
let us at once set the matter right by saying that if we 
double the total pressure of the air we double its 
weight and therefore, double Its current friction, but we 
still obtain twice the effective work done because we 
have not altered the percentage of loss due to current 
friction, the speed of the air iu the pipes being still the 
same, and two per cent, of thin air has exactly half the 
resistance dne to 2 per cent, of air twice as heavy, and 
the heavy air does twice the work for twice the friction. 
Total pressure and current pressure are therefore very 
different things. 
As it Is such a difficult matter to increase the amper

age of an electric current beyond the conducting capacity 
of the wire, you will hear people speak more of increas
ing volts than amperes. 

68. The Transmission of Energy. —Fig. 110, Is 
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given to illustrate the laws of the transmission of energy 
b y g a s e s 
and 1 i<i ul d s 
through pipes; 
and to corelate 
this f l u i d 
transmission 
with that of 
electricity 
through cables, 
we should keep 
In m i n d the 
fact that the 
rate of speed 
or rate of flow 
Is a matter 
that must be 
cousideivd as 
well as thearea 
of the trans
verse section of 
the pipe, for 
through a large 
area the vol
ume, say 1,000 
gals, per min
ute, may flow 
ata much lower 
velocity thau 
the same vol
ume through a 
small area, aud 
here again, we 
And the same 
fact exempli

fied In tbe electric cable, but tho same quantity fiowiug 
through the small pipe can only do so at an Increased 
pressure because it offers a greater resistauce, aud th.s 
introduces the electric unit of resistance th*-* Ohm. 
Through the sections showu In the figure, at Q, R, T the 
quantities are 49 A, but the pressures are diffnent, 
because the currents are supposed to have shorter aud 
longer lines of resistance, thus teaching the lesson that 
the amperage being the same, the Ohms of resistance 
are proportionate to the voltage of the current. To 
obtain the passage of the same quantities through IK 
and X as through V, it is seen that the voltage has been 
Increased to 40 and 100. 

[TO B E CONTINUED.] 

FIG. 110. 

MINING METHODS. 
Mechanics of Fluids in Motion—The Water-Gauge 
—The Difference of Potential-Static Air Pipes. 

62. Mechanics of Fluids in Motion.—The water-
gauge does uot only measure current pressure, but in-
ferentlally It also measures curreut speed, and really, in 
mining the use of the gauge lies chiefly In the direction 
of determining the current speed, because lu the mine 
itself, the pressure producing the ventilation is directly 
proportionate to the current resistance. Fig. 110 illus
trates the use of the gauge for three purposes. First, to 

determine the value of the 
pressure producing the draught 
through the furnace; second, 
to determine the quantity of 
air used lu the combustion of 
the fuel, aud third, to ascertain 
the temperature of the hot 
gases iu the chimney. It is 
true, the gauge measures di
rectly, pressure ouly, but from 
the pressure can be deduced 
the velocity, because the cur
rent pressure varies directly as 
the resistance, aud from the 
current pressure gauge the 
motive column can be found, 
and from the motive column 
the temperature cau be calcu
lated, so we see the gauge 
IV G, connected at P with tbe 
chlmuey flue C, is of great 
value in gauging the efliciency 
of a furnace, and the waste 01 
otherwise of heat that is al 
lowed to escape with the pro
ducts of combustion into the 
chimney flue. 

Now, If all these facts can 
be determined by iludiug the 
motive column M C, who can 
anderrate the ecouomlc use 
of this instrument ? 

the underground galleries is subtracted from the fan 
driTt reading, the difference is the potential of the shafts. 
Suppose, however, we require to know the current 

pressure at the working face, then wilh the ordinary 
gauge, that could ouly be doue I y carrying a small pipe 
from the bottom of the downcast shaft to the face, and 
screwing on the gauge, when the static pressure in the 
tube would be that at the downcast shaft and the read
ing would be the potential between the two points. N ow 
if the face was distaut from the bottom of tbe downcast 
shaft one-third, aud from the bottom of the upcast shaft 
two-thirds oflhe entire length ofthe cm rent circuit, 
then the potential between the working face and tbe 
bottom of the upcast shaft would be twice that between 
the face and the bottom of tlie downcast shaft. By 
potential is meant possible power, but as the velocity is 
supposed to be the same throughout the circuit, then 
the potentials and pressures will be directly propor
tionate. 

64. The Difference of Potential—The Instrument 
before us is used then to determine the difference of 
potential between the bottom of the downcast shaft, 
or the fan drift at the surface, or between any required 
poiuts iu the workings, and before explaining its 
mode of action, let us explain its principle of con
struction. It tirst consists of a glass jar, or white glass 
bottle,the mouth of which is closed wlih an India rubber 
bung B, through which a small glass tube is made to fit 
tight, aud the lower end of the tube is made to dip into 
the water It'. A thermometer T is placed within the 
bottle, and is seen to be also dipping into the water. 
The priuciple of action is as follows ; First, the small 
glass tube is drawn up a little, so as to allow alrtoeuter 
the bottle at the poiut of maximum or minimum press
ure, or the bottle maybe so canted that the water will un
cover the bottom of the tube and allow the air to enter 
or leave ihe instrument, and so equalize the pressure 
within and without. When the pressure is balanced the 
thermometer is carefully read aud the temperature 
recorded. 
The gauge is now carried to the point in the workings 

where it is required to know tlie difference iu potential, 
wheu If the water rises up the tube A, to an elevation 
b a, we know the pressure of the air within the bottle is 
greater than the pressure of the air without, aod If b a 
reads 5.38 inches, then the difference of potential would 
be 5 38 inches but for the interference of the altered 
temperature of tne air within the bottle, and for this, a 
correction must be made. Suppose the temperature 
when Ihe balance was made was 05° F, and uow it is 
70° F at the working face, let us find how high a rise of 
temperature of 5° would raise the column within the 
tube, if a column of 408 Inches of water balances the 
pressure of the atmosphere. 
By Boyle's law 

(460 + 70) X 408 _ _530_ X 408 

{400 -t- t>5) 625 

That is, the pressure of the atmosphere would be increas
ed by a rise of 5 degrees of temperature, In a. confined 
space, from 408 to 411.88 or 8 88 lnehes, hut the gauge 
reads 5.38 inches, therefore 5 38 — 3.88 = 1.5 inches. 
The difference of potential then Is In the proportion of 
1.5 inches of water gauge. 

65. Static Air Pipes—Having made quite clear the 
meaning of a "difference in potential," we can now apply 
the principle in elucidating other practical applications 
of It; for example, at the Seaham aud Silksworth col
lieries, England, static pressure pipe*** are carried from 
the junction of the return airway with the upcast shaft, 
as at HP, Fig. 112, up the upcast t-haft aud to some point 
on the surface as at G. The course of the static air 

Fio. 110. 

63. The Water-Gauge.— 
Fig. Ill ie another modifi
cation of the water-gauge 
for determining the current 
potential between two points 
ln an air circuit; for ex
ample, the ordinary gauge 
can be, and is used for 
this purpose, but there are 
conditions under which it 
cannot be so used. When 
the ordinary gauge is con
nected with the fau drift it 
measures the potential or total 
pressure of the ventilating 
curreut from surface back to 
surface, but when the water 
gauge is fixed at the bottom of 
a downcast shaft, and there 
connected with the return air 
current, before entering the 
upcast shaft, the gauge now 
only measures the potential or 
the current between shaft bot
tom and shaft bottom,and ifthe 
pressure or potential due to 

: 411.88. 

downcast shaft or B of P. FII is the mine foreman's* 
office at home where the second gauge Is fixed, and 0 is 
the colliery office where the third gauge is fixed. 
At each of these ihree sta'ions the gauges read alike 

excepting during stormy weather, when difference of 
one or two-tenths ofteu occur, nor need this be wondered 

FIG. 112. 

pipe is up the dumb drift Bl), and onward up the shaft. 
At G the gauge measures the potential between the 

point where the fresh air enters Ihe top of tbe downcast 
shaft, and the point UP. the result is the friction due to 
the upcast shaft Is not measured but as the gauge at 
Seaham Colliery at G used to read 4 4 Inches and the 
gauge that measured the difference of the potential nl 
the miue, from shaft bottom lo shaft bottom read 2.1 
iuches, It was clear that the difference of potential for 
the downcast shaft was 2.3 Inches, and that, therefore, 
the difference for the upcast shaft must be thesame, and 
consquently the difference of potential from surface to 
Surface was no less than 0 7 inches of water gauge. Fig. 
118 furnishes a plan of the arrangement of the static 
pipes at Seaham Colliery. Sil is the gauge In the mine 
superintendent's office at home, U is the top of the 
upcast shaft, and D Is the top of the downcast shaft. 
G 2.1 is the reading of the waler gauge at the bottom of 

FIG. 113. 

at when when we notice that a velocity of the wind of 
14 miles per hour ia equal to a pressure of one-tenth 
of an inch of water gauge, and that a velocity of nearly 
20 miles an hour produces a pressure of two-tenths of 
an Inch of water gauge. 

Here is another illustration of the care required 
In looking for causes of error in water gauge 
reading. If a house A, and one C, at opposite 
ends of a block are connected with gauges and 

static pipes tn a fan drift 
D, when the wind is blow
ing as indicated by the 
arrows, the gauge at C 
always reads higher than 
the gauge at A. Now as 
we have shown a small 
velocity of the wind will 
produce a pressure equal 

to
 lflon °1 ^e pressure of 

4UO0 
the atmopphere, that is to 
say ,'o-lnch of water gauge 

FIG. 114. 

pressure of the atmosphere 
and therefore the read
ings of the gauge are very 
susceptible to false Indica
tions. Fig. 114 is an Illus
tration of the water gauge 
in common use, aud It will 
be seen that the syphon 
tube has one limb open to 
the external air at C where 
it is somewhat contracted 
to exclude dust, the other 
limb is connected by a 
static pipe A passing to the 

fan drift; a movable scale 1= seen at I) E, and this scale 
is movable aud adjustable by tho screw G that is turned 
by the milled head T. 
To read Ihe gauge, turn the knob T until the zero of 

the scale 0, is level with the water in the limb C, then 
read off at the high level in the limb A, and iu this case 
the reading is two inches of water gauge or a pressure 
of 2 X 5-2 = 10.4 pounds on the square foot. 

[TO B E CONTINUED.] 

THE CAPELL FAN. 
In response to a personal letter from the editor re

garding the Capell fau, erected at the Youghiogheny 
Coal Co's. No. 1 Miue, Scott Haven Pa. Mr. \V. S. 
Gresley, General Manager of the company, writes as 
follows:— 

Scott Haven, Pa., Aug. 26, 1895. 
"Regarding our Capell fan at our No. 1 Miue. I would 

say: It is a single 8 ft. fan. It runs at about 208 revolu
tions per minute (exhausting), and at 1 lu. \V. G. It Is 
passing about 85,000 cu. ft. of air per minute through 
the mine. The air traverses about 2 miles of entries 
and workings before arriving at the fan. This fan was 
guaranteed by Mr. Clifford to pass 05,000 cu. ft. at 825-
revolutlous, aud you see we get 20,000 cu. ft. more than 
the gu-irautee at fi speed. W e are driving the fan with 
a General Electric Co's, 25 II. P. 500 volt multipolar 
motor, belt connected, aud the entire outfit Is giving 
great satisfaction. I have known the Capell fau for 
about nine years and cau honestly aud very strongly 
recommend It. It Is, I think, especially adapted to 
comparatively high speed motors. W e are now putting 
In 2 more of these fans, one au 8 ft. tame as No. 1 .Mine 
fan, and the other a 124 ft.-also single inlet machine. 
Both of these faus are Intended to be operated by elec
tric motors, the smaller oue being close upou 3 miles 
away from the generating or central station. 

"Mr. Clifford Is also building me, for No. 1 Shaft at 
Spring Valley, Illinois, a 124 ft. Capell fan, to force air 
through the very extent-ive longwall workings under 
high water guages. This fan however is beiug con
structed to exhaust Instead of blow, when necessary. 
' 'Mr. Clifford's fans are tlm strongest built machines of 

the kind I ever saw. 
Very truly yours, 

AV. S. G R E S L E Y , 

Gen. Mngr. Youghiogheny River Coal Company, and 
Con. Mining Engineer, Spring Valley Coal Co., III." 

Mr. Win. Clifford, M. E , Westlughouse Building, 
Pittsburgh, Pa*, is the sole licensee aud manufacturer 
of Capell fans ln America. There have been so-
called Capell fans erected in this country in tlie past, 
which while equal to the duty they were called ou to 
perform, were not au unqualified success, as they were 
not constructed exactly on Dr. Capell's lines. They 
were purposely made different in several essential points 
so as not to Infringe on the Capell patents. As a re
sult the excellent results obtained at S tott Haven were 
uot obtained with the so-called Capell fans. 
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^_jWlSCELLANEOUS. 

LIVING A N D L E A R N I N G IN O L D E N TIMES. 

A man, who spoke from experience, thus disoribes the 
manner of students living 40 years ago. He began his ex
perience at Williston Seminary. He said: "The students 
worked as hard and fared as cheaply as tlie men aud women 
employed in the big factory of the place, and I know that I 
pored over my books of Greek, Latin, and mathematics for 
for hours of tbe night after tbe factory people were asleep. 
"Our seminary fees were uot more than $20 a term, and 

the payment m i not required in the case of a student who 
confessed inability to meet them, while President Clark was 
especially gracious to such a student, of whose impeeuulosity 
uo one else was ever made aware. The rent of my room in 
the seminary was, if I remember correctly, $1 a mouth; and 
overy room was good enough for its purpose. As for the 
Crice of table board in the houses in which the students 
oanled, it ranged from $1.25 a week up to perhaps twice 
that amount, for all I know. I paid $1.25 a week for 
victuals thrice a day. A lot of us formed ourselves into a 
club, one of the members of which went out into the town 
and negotiated for rates of payment with some housekeeper 
of economical mind who could' accommodate perhaps twenty 
or thirty of us ata long table In her house. There were 
other clubs at whieh the prices were higher than at ours; 
but we were the Spartans, and did not care for that. Plenty 
of the students boarded at the houses of factory workers, 
whose wives prepared the meals. As for the dearer places, 
I doubt if there was auy of them at which the charge was 
over T3 a week. Atourclub we had enough of that nourish
ing provender which is the very best thing for young 
students who mean to apply their whole mind to their 
studies without distractions. We had good mush, with 
maple molasses; we had corn bread and milk; we had lish; 
we had hash, and other things. Every day of the week we 
had a change; and Sunday was the best day of the week. 
There was not a scrap ot waste at our table in our club, 
which was for those of the students who bad no coin to 
waste. I remember how proud we were of our scholastic 
poverty. 
"I am sure that the cost for me of living and learning at 

"Williston Seminary, in Massachusetts, forty years ago, was 
less than £100 a year, and I earned that sum liy my work 
during vacation. It was far easier then than it is now for a 
young man ofnarrow means to get a classical education. 
The training at the seminary was of the very best kind and 
fitted a student for any college. 
'*As it was necessary for me to count my dollars after I 

left the seminary, I visited bcth Yale and Amherst for the 
purpose of finding out tbe cost of living aud learning at each 
of these collegiate institutions. The cost at Yale was less 
than half as much as it is uow; but that at Amherst was yet 
less. I fouud I could get a« good board for ?2 a week when 
there as X had got for $1.25 a week when at the seminary; 
and I found that the tuition fees were within my narrow 
means. Everything there then was for the sons of ordinary 
folks, and I wus told liy Prof. Tyler that plenty of tbe stu
dents earned during the mouths of vacation a part, if not all, 
the money which they needed for college expenses. Forty 
years ago Amherst was a good place for an aspiring youth 
not overburdened with filthy lucre who wanted to get a 
classical education; and it had a faculty tho members of 
which encouraged a student of that kind. One of the very 
best of tho professors there then was Dr. Edward Hitchcock, 
the distinguished American geologist. 
"I think it is to be regretted that the cheap old times at 

our American educational institutions havo departed, and 
that the chances for tho poor young aspirant aro nut as good 
a*-? tbey used to be. Tho amount it would cost one of my 
sons to go through seminary and college in these days would 
bo at least twice or thrice the amount it cost me. When I 
told my oldest boy about my expenditures as a student, ond 
bow I earned them, and how I studied day and night, he 
smiled. 
"I road In Macmillan's Magazine a while ago au accouDt 

of tbe meagre living of many of tbe studeuts at the old 
Scotch universities forty or fifty years ago, when the writer 
of tbe article was a freshman at ono or them He told of 
farmers' boys trudging afoot over the mountains from their 
homes to the college, carrying on their backs a sack of oat
meal, out of which they would make their own porridge for 
a month or longer, till they went home and got another sack, 
besides, perhaps, a string of rod herrings. Ashamed of their 
poverty? Not a bit. They were going to be great scholars, 
and the thought of that made the porridge aud buttermilk 
the pride of their life. It was learning thoy wore after, and 
happy they were to cultivate on oatmeal. I did not suffer 
any such pressure in my college years in Massachusetts, Imt 
the reading of that essay in Macmillan's Magazine brought 
back those happy years to my mind and taught me that even 
our board at SI 25 a week at Williston Seminary was living 
fit for a lord."—N. Y. Sun. 

T H E USEFUL MICROBES. 

There has been so much written for some time past about 
the microbes of disease that, to most persons, the very name 
of microbe suggests poison, pestilence and death. It is 
therefore well to notice that these dreaded organisms aro 
just as closely connected to the means of protecting health, 
aud that, upon the principle of the old adage "set a thief to 
catch a tbier," tbey furnish tbe most efficient means of com
batting all sorts of infections as well as being the founda
tions of many valuable processes sucb as bread making and 
brewing. Some experiments have recently been made in 
England with large filters for filtering the sewage of cities, in 
which it has been conclusively shown that to make such 
operations a success, the microbe is indispensable and must 
be treated with most distinguished consideration. In the 
first experiment a filter, miide of coke breeze, an acre in 
extent, was used, and the sewage allowed to run continually 
through it. In less than three months it clogged and became 
putrid. 
In tbe second experiment tbe filter was merely filled and 

emptied twice daily, with such satisfactory results that fish 
placed in the filtrate were kept alive many weeks. A 
published report of these experiments states : "The conclu
sions arrived at in regard to these experiments are of con
siderable importance from a practical standpoint. "The 
action of a filter is two-fold. In the first place, it separates 
mechanically all gross particles of 9upended matter aud 
thereby renders the effluent clear and bright. But the sec
ond consideration Is the more striking. It is the action of 
tbe filter in effecting the oxidation of organic matters, both 
those in suponsion and those in solution, through the agency 
of living organisms. It is the preliminary establishment and 
subsequent cultivation of these organisms which is to be 
aimed at in the scientific process of purification by filtration. 
The ordinary putrefactive and other similar organisms com
mence the work by breaking down the organic compounds 

and converting them into less complex forms -principally 
water, carbonic acid, and ammonia. 
"The nitrifying organism then acts upon tin ammonia, the 

nitrogen being converted iuto nitric acid. For this process 
to go on. three conditions are declared to be essential. First, 
the orgauisms must be supplied with plenty of air; secondly, 
there must be present a base—such as lime—with which tho 
nitric acid can combine ; and thirdly, the biological action 
must take place ,iu tho dark." Filtration on biological lines 
is further explained, followed by the statement that "the life 
of a coke filter worked in the manner is pructie-illv, without 
a limit." We are assured that "there is no difficulty in 
obtaining any desired degree of purification by means of a 
system of filtration conducted on biological principles." Ooe 
single sentence places the whole subject in a very different 
light from that which has generally appertained to it. The 
announcement is made that by the system now propounded, 
nnd already exemplified, "the"necessity for costly farms is 
entirely obviated.' 
The experiments made in this country at Lawrence, by the 

Massachusetts State Board of Heidth, give similar results 
with solid filters, and show that purification by precipitation 
and filtration solves question of sewerage disposal by large 
cities. 
These experiments show how by the use oT the microbes on 

a large scale one of the most ditlicult problems in sanitary 
engineering may be accomplish* d which would bo very 
costly If not impossible without them. This is only one 
example however, aud it is probable that on the whole wo 
receive moro of good from the microbes thau of barm, and 
those nervous people to whom these useful organisms aro 
such a terror should take courage and learn to cultivate those 
that are of use, and remember in regard to those lhat are 
harmful, that 

" Fleas havo other fleas to bite 'em, 
And so on ad infinitum," 

ami that microbes are no exception to this rule. 
ARABIA AND ITS PEOPLE. 
Arabia comprises a wide region, which in its southern and 
central portions abounds with tracts of quite fertile country, 
extending inwards to a great table-land, which can also sus
tain a large population, and which possesses one of tbe 
healthiest climates in the world. It is fringed, however, all 
around its long coasts with stretches of sand, which at irreg
ular intervals pass deep Inland, until tho great Dahun, nr 
desert, is reached, which --.eparates tbe fertile southern dis
trict of Yemen, the ancient Sbebn, from tho table-land, above 
mentioned, of the Nejd. Then to tbe north mountainous 
and stony deserts, with other stretches of sand, and occasion
ally fine oases here and there, extend likewise far to the east 
over to the vallev of Ihe Euphrates. This extensive country, 
therefore, has always afforded opportunities for settlements, 
with large towns and rich productions, separated, however, 
liy open, treeless, aud often rugged wattes, where none but 
nomads can live. A natural result of sucb a combination of 
physical elements has been that its people have been divided 
up iuto numerous distinct communities, inhabiting cities, 
with both trade and agriculture, while between them have 
roamed great numbers of tent-dwelling tribes, who, besides 
living on their flocks and herds, have always regarded it as 
their hereditary privilege lo raid tho caravans of the city 
dwellers. Moreover, the cities have never been really united 
under one government, but aro from their position Inclined 
to an independence and jealousy of each other, which, 
likely as it is from their physical conditions, yet for Arabs is 
well-niyh inevitable undi-r all circumstances. Real Arabs 
are congonitally disposed to disagree. Oue oftheir famed 
poets, Ibn el Werdi, says, "No man can fail to have his 
enemy, though he should try living on a mountain-top." 
Another, El Tugraki, equally 'distinguished, uttered words 
often quoted both for their beautiful rhyme in the original 
aud fortheir sentiment; "Love of peace takes all the life 
out oT a man. If you incline thereto, set up a ladder to 
heaven ami scramble thence, <*r find where you can mope in 
some underground collar." Tbe Arab disposition in Tact is 
at bottom uot unlike their great national animal the camel's. 
When you bid a camel to get up he objects, when you order 
him to start he objects, and when you order him to halt he 
again objects, showing that he really ol-jeets on principle. 
As might bo expected, these national traits show themselves 

in that faithful mirror of a people's true life, its language. A 
richer langiuigo does not exist for the names of external ob
jects in nature, showing that its people are the children of 
the open air as no other race is. There is a qualntness and 
vivacity of expression in it which no other tongue can excel, 
and in its grammatical structure it can be made the vehicle 
of tho most compressed utterance that can bo imagined. But 
when tho words are put to use you are struck with tho inex
haustible richness of Idioms expressive of a taunting, sarcas
tic, ironical, and mocking nature. That was a true Arab's 
answer wbicb Job gave to his lecturing friends: "No doubt 
but yo are the people, aud wisdom shall die with you!" So 
the Bedouin when he meet a stranger iu the desert addresses 
his hapless victim, "My dear nephew, your aunt [i. •?., my 
wife] wants your garment, for her aged limbs are cold/' 
When an Arati wishes to express dissatisfaction with you, he 
simply says, "Bubhan Allah"—"God i9 to be glorified"—but 
the verb is in the Arabic subjunctive, and bence means tbat 
God is to bo glorified although—The ellipsis to be supplied, 
of course, is, although He made you! So when a man re
turns from a journey his frieuds meet him with the salutation, 
"Et hamdulillah bis selamv,"—"Praise to God, we see your 
face in peace." But often tho same greeting awaits a servant 
who has been too long on an errand. — From '•Arnltia— 
Islam and the Eastern (J<ie.<*tion,"liy Dr. William If. Thom
son, in Harper's Magazine for Septiniiber. 
COMJIKRCIAL PRODUCTS FROM ACETYLENE. 
It occasionally happens thnt the easy synthesis of one 
chemical compound wi I unlock the door to the cheap com
mercial production of a room full of others. It is declared 
that calcium carbide (with water power to run tbe dynamos I 
may be made for less than twenty dollars per ton. Now, 
from one tou of calcium we may obtain c\\1 pounds of 
acetylene gas, costing less than two cents and a half per 
pound. This means with certainty, tho cheaper manufac
ture of innumerable substances used in the arts which may
be made from acetylene by processes whicb, up to tbis time, 
have been matters of pure chemistry, but which, on account 
of the lessened cost cf acetylene, will now wage war with 
tho older methods. 
Acetylene, on beiDg passed through an Iron tube heated to 

dull redness, goes rapidly and completely into benzine, 
without the formation of any otber product. Benzine is a 
product of prime importance, and is the ba*»e of thousands 
of organic substauo-s. known as ttie benzine series of 
compounds. If tbe resulting benzine vapor be passed 
into strong nitric acid it is trnusfonned into the 
oily nitro-benzine, and this, ou treatment with hydrochloric acid and iron filings, goes easily into aniline. The ton of calcium carbide, or tho 812 pounds of acetylene, results thus in somewhat less than 956 pounds of aniline. Wilh tho formation of aniline the road is now clear for the production of the innumerable dye substances whose varied 

hues have adorned tho sisters and wives of tho lost twenty 
years, and whose discovery ond preparation absorb the 
euorgic*s of an army of chemists. 
Instead of passing into tho dye substances, however, we 

may transform our aniline into carbolic acid. Thonce itis 
but a stop to picric acid, the foundation substance of many 
modern explosives. Or again, we may boil tli" aniline with 
acetic acid and we have transformed it into acetauilidc or 
anti-fehriii, the well known lever speeilie. 
Our protean acetylene, however, is capable of undergoing 

other changes just as startling. For instance, if it lie passed 
through a tube heated to bright redness, it is changed to 
naphthalene, uud naphthalene again will pass into a multi
tude of other valuable products. Or again, starling with 
acetylene, by the action of nascent hydrogen, we may 
change it into ethylene and Anally into ethane. Ethylene, 
on beiug boiled with sulphuric acid and wator successively 
passes into alcohol, which is absolutely necessary to the 
production of an enormous number of economic substances. 
Ethylene on treatment witli permanganate of potash readily 
oxidizes, first into oxalic acid, and then into formic acid. If 
the formic acid so obtained tie treated with ammouia, and 
the resulting product heated to 1H0 degrees ('., it is trans
formed into the deadly prussic acid. Acetylene lu tlie mere 
presence of salts of mercury unites readily with the elements 
of water to form aldehyde, so much used to-day in the pro
duction of essences anil the manufacture of mirrors. 
Starting with acetylene, by the agency of sucb cheap com

mercial products as muriatic acid, sulphuric acid, potash, 
ammonia, and a few others, il is possible to build up whole 
systems of dyes, medicines, essences, perfumes, poisons and 
explosives. The methods by whicli this may be accomplished 
are known matters of pure chemistry. Thoy become com
mercially and economically practicable with the cheap 
synthesis of acetylene. Since this has been accomplished by 
the aid of the electric furnace aud a mixture of lime and 
coal, we may expect to seethe influence of acetylene ramify
ing throughout all organic chemistry. It has a utility out of 
all proportion greater than that derived from its -peculiar 
light-giving powers.— A'. A'. Duncan in Electrical Engineer. 
AMONG THE BASKET MAKERS. 

Iu the stony valleys among the hills of Connecticut, where 
the bowlders lie too thickly forthe plowman ever to disturb 
the soil, one will occasionally run acro-s a little hamlet, 
where the basket makers spend their quiet but useful lives. 
It would seem that it must be a poor and barren part of New 
England that cannot be turned to some account. In these 
little communities the craft of basket making has parsed 
from father to sou for many generations, and doubtless will 
for many more, for, in spite of modern invention, the good 
wtnte-oak basket promises to be as much in demand in the 
20th century as now. Sheet iron or aluminum, paper or 
tropical fibre may do some part iu solving tho basket pro
blem of the future, but alongside of these modern make
shifts will be found the tough products of tlie almost Irre
claimable stony forests of the mountain regioiifl. 
Sometimes there will be a large, rude shop, surrounded 

by one-story gray cottages of tho basket makers. In the 
shop they will carry on work in common, saving expense for 
fuel in winter. Other families will havo a shop by them
selves. Outside the door one will see frequently a pair of 
oxen bitched to a heavy wood sled with a load of basket 
timber, logs out about nine feet in length. On the walls in
side oue sees an assortment of drawing knives, some of them 
polished, worn and ground down to a narrow strip of steel, 
ready to break after many years of use. There are wooden 
bench vises whore the men sit to shave otT the splints, and 
overhead one will see rows of beut white hickory handles. 
looking like rows of horseshoes in a blacksmith's shop. 
No little skill is required to split up tbe wood so as to 

waste scarcely any, to shave out tho tough, upright strips 
and to bend them into proper shape, to split out the "Hlling" 
aud deftly weave It in. The black oak is fortunately so put 
together by nature that when a split stick of it is skilfully 
hammered across a large fiat stone the different layers made 
by each year's growth will separate and lie all ready for tbe 
basket makers to use. White oak, black oak, pin oak, 
hickory, white walnut, pignut, white ash ami black ash all 
enter into basket making more or less but white oak is the 
standard wood. 
The basket makers who prepare their own material look 

witb contempt on the baskets made In factories, whore tbe 
splints are cut out by macbluery. Tbe machine necessarily 
often cuts across the grain of the wood, causing a weak 
place in tho basket. The factory baskets are much cheaper, 
or course. One can buy a bushel basket of this kind for 35 
cents when a Inind-made basket, strengthened and bound 
with hoop Iron, may cost $2; yet one of the latter will out
wear 10 of tbe former-, the one may weigh iive pounds, tbe 
other 10 to 12. Sometimes an order will come for a big wool 
basket, to bold 12 to 25 bushels, or a dealer may want a fow 
hundred of the conical bushel baskets used by the market 
gardeners of Loug Island and New Jersey. The favorite 
basket for picking apples is tbe round half bushel with 
hickory bale, as it fits in nicely between the rungs of a 
ladder. 
It is an exciting day in the basket village when one of the 

big rick wagons is loaded up with baskets to go to tbe steam
boat landing or railroad station. There may be consign
ments in it from half a dozen families to half adozen dealers. 
At.d there follows au interesting suspense as the wagon rolls 
out of sight till tho check comes back from tho New York 
merchant through the mail. 
If the basket makers could always have steady work they 

could accumulate snug little fortunes, but the trade is a 
precarious oue, and its followers generally make only a bare 
living. However, one will find Ihe people hospitable and 
kindly. Although hands may become callous in wrestling 
with hickory and hoop iron, the workimrmen's hearis are as 
open as any. There is no more cheerful blaze than that 
made lu a shop stove out of hickory shavings, and your 
hosts are not on'y generally glad to welcome a visiior, warm 
him and chat wilh him, but will, if he likes, give him a big 
armful of shavings to start his own fire.—New York Tribune. 
OAT MEAL DRINK. 

Those who work in hot places must drink largo amounts 
of water. This is especially true of the firemen on the steam
boats that ply the waters of our rivers, lakes nnd oceans. 
The drinking of Clearwater under tht se circumstnnces ap
pears uot to answer the wi-nls of the i-yst<-n). It passes 
through the circulation of the skin, as through a seive, and 
flows over the surface of the body in streams. A large drink 
of cold or even cool water, under these circumstances on an 
| empty stomach is very dangerous and m m produce death. 
Great practical advantage has been obtained by mixing far-
inaceous substances, particularly oatmeal, with the water to 
be used by the men employed at this labor. 
The oatmeal is mixed in tbe proportion of a quarter of a pound to the gallon of water, and used according to inclination by the flremen ami coal-heavers. It would be difficult to determiue why oatrueui, for tbis purpose, should be better than corn meal, buck-wheat, rye, wheat, millet, etc., but the firemen seem to think it has the effect of makini: them strong. W e may safely allow something for this sort of prej-
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udice, which we know to be very potent among the influ
ences .in health aud disease. The peculiar odor ofthe outs 
is associated with a pleasant degree of stimulation of the 
alimentary mucous surfaces, in such a way as to promote its 
complete digestion. It seems to till tbe blood vessel without 
increasing tbe amount of cutaneous exhalations. The men 
occasionally try acid, saccharine and alcoholic drinksassub
stitutes but always with unsatisfactory results, except that 
they find molasses and water better than clear water, aud 
those who are disposed to insist on the excellence of rum and 
whiskey under all circumstances, petition for those, and ex
perience a momentary relief, followed by additional profuse-
ness of perspiration and additional exhaustion. 
The attoley of our Indians is a nutritive beverage similar 

to oatmeal drink used principally at the South and through
out Mexico. Itis made by parching tbeir corn (maize) or 
other grain, pounding it to meal in a suitable cavity of rock, 
with a smooth stone, and mixing it witli a little sugar if they 
have it. About atablespoonful of this is stirred with a pint of 
wator from the spring ami swallowed at two or three drinks, 
according to inclination. An Indian, provided with about 
two pounds of attoley in a little bag, is prepared to perform 
the most fatiguing and dangerous journey of two or three 
weeks, without expecting assistance or supplies bythe way 
except water from the spring or brook twice a day. He ap-
Eroprlates, of course, any little food which conies in his way, 
ut when this amounts to next to nothing he comes out of 

such ;ui expedition without much apparent suffering or in
convenience. Nearly any other grain or grass seed seems to 
answer the purpose, though the Indian corn is generally pre
ferred. A very small quantity of food, fully digested and 
assimilated, is capable of supplying the waste of the system 
even through extraordinary labor and fatigue. —/Jr. Joseph 
Wilson, in the Journal of Hygiene. 

T H K P E D A N T R Y O F SPECIALISTS. 

Of coining many words iu the scientific world there bos of 
late years been uo end. Tbis is the age of specialists, and of 
particular, accurate, and even hair-splitting knowledge. 
And of course refinement of knowledge must lie erystalized 
In diversified nomenclatures. Sometimes, it is true, it has 
seemed as if the terminologies were likely to outstrip the 
knowledge, names being fairly spawned on the world in 
certain departments of science without corresponding 
increase of actual discoveries. To consvorvative persons it 
has seemed as if the word forming habit has become almost 
a disease in certain circles, and more than one protest has 
been lodged against allowing this scientific logomania to be
come epidemic. 
It would seem, however, that thereare certain departments 

of research where the opposite fault of undue abstemious
ness in the coining of names is to be observed. In a recent 
numlier of the Auk, Mr. William T. Horuaday, the famous 
taxidermist, lodges a complaint of this kind against Ameri
can naturalists. The particular sin of omission against 
which he protests is the failure of working naturalists to sup
ply newly discovered animals with English names. It appears 
that in the lost decade something like three hundred new 
species and subspecies of mammals have been discovered in 
this country. Each one of these has been at once supplied 
with a Latinized name long enough to more or less nearly 
approximate the length of tlie animal Itself, but about half of 
them have been given no English name whatever. The result 
is that for all but the select few of the inner circle of natura
lists these animals are practically nameless. 

Mr. Hornaday urges that this is all wrong. He calls atten
tion to the very pertinent fact that unscientific persons for 
the most part furnish the money with which scientific re
searches are carried on—with which, for example, museums 
are founded and developed—and thinks that for this reason, 
if no other, the unteohnical masses are entitled to some con
sideration at the hands of the technologists. He urges the 
naturalists, therefore, to make amends for their shortcom
ings, and christen the neglected animals. 
There is certainly a large mass of intelligent readers who 

will feel that Mr. Hornaduy's protest is timely and important, 
and who would go a step further, and request that natura
lists not only supply English names for animals, but that 
they also use these names in referring to the animals. All 
technical publications fall more or less commonly under the 
eye of untechuical readers, who would like to glean some
thing from them, but who are often repulsed by finding only 
Latin names, so that they are unable lo readily discover 
whether the creature they are reading about is a beast, bird, 
or fish.— From Harper's Weekly. 
THE ART OF BREATHING. 
It is perhaps one of the signs of tho times, to those alert 
for indications, that tbe art of breathing has become more 
and more a subject of attention. Oculists as well as physiol-

• ogists go deeply into its study in a way hardly to be touched 
upon here. Physicians have cured aggravated cases of 
insomnia by long-drawn regular breaths, fever-striken pa
tients have been quieted, stubborn forms of indigestion made 
to disappear. A tendency to consumption may be entirely-
overcome, as some authority has within the last few years 
clearly demonstrated, by exercises in breathing. Seasickness. 
too, may be surmounted, and the victim of hypnotic Influence 
taught to withstand the force of any energy directed against 
him. 
There is a famous physician of Munich, who bos written an 

extensive work upon the subject of breathing. He has, be-
sldes, formulated a system by which asthmatic patients are 
made to walk without losing breath, wbile sufferers from 
weaknesses of the heart are cured. At Meran, in the Austrian 
Tyrol, his patients (almost every royal house of Europe is 
represented i are put through a certain system of breathing 
and walking. The mountain paths are all marked off with 
stakes of different colors, each indicating the number of 
minutes in which a patient must walk the given distance, the 
breathing and walking being in time together. As tho cure 
progresses tbe ascents are made steeper and steeper.—From 
Harper's Bazar. 
ONTARIO'S MOVING HILLS. 
An interesting and wonderful feature of the natural scenery 
of Lake Erie shores are two immense conically shaped sand 
formations, in the township of Houghton, Norfolk county, 
Ontario, just west of Long Point. 
These hills aro composed of the light silvery sand peculiar 

to tho shores of the lake, with the one dissimilarity, that it 
appears lighter in bulk thau the shore sand and drifts more 
readily with the wind. They are situated about a mile apart, 
the one to the east being the larger. It measures about 20(1 
feet in height from the water love), 1,000 ieet In length, and 
:100 teet in width. When viewed from the surrounding 
country it appears like a vast symmetrically formed giant's 
grave, erected on the lofty promontory, wliich lies high above 
and whose precipitous cliffs wall in the lake for miles, 
These hills, besides their present interest, havo a strange 

evolutionary history ascribed to them, us recorded hy some of the early settlers In the vicinity. At one time tbe summit *d the large hill presented a circular plateau with a crater 

opening into a vast funnel-shaped chasm, with sides nearly 
vertical, which extended down to a great depth. The bottom 
of this great amphitheater was eighty feet in diameter, and 
upon this natural areua the pioneer youths of many years 
ago played the game of baseball with the advantage of requir
ing no" fielders, for, no matter where the ball was thrown or 
batted, upon striking the sides it would fall to the feet of e 
players. No trace whatever is now left of tbe crater. Many-
are the forms the hill has assumed since then. 
If it is the action of tlie strong southwesterly gales, which 

for 150 miles have an uninterrupted swoop dowu ttie lake. 
upon the loose sand of the cliff, why are other hills not thus 
formed liy the same force all along the shore in this locality, 
where the sand appears tlie same as here? There is a sand 
mound close to the large hill nearly forty feet high, wbicb 
has the appearance of growiug similar to the others. It is 
enclosed ou three sides with a thick growth of large trees 
wliich it is gradually covering up. 
These hills slowly but really change their positions, ever 

retaining some graceful and strauge shape. The old trees 
that form a dense growth near by are gradually swept over 
and completely buried in sand. In many places "their utmost 
branches ouly protrude above tlie surface of the sides of the 
ruthless sand monster that smothered and settled upon them. 
In time, as the hill moves on, these trees nre again revealed, 
broken aud dead, of course, with whitened trunks and 
maimed limbs. 
Some twenty years ago the summit of the large hill was 

crowned liy the observatory of the United States Lake 
Survey. From the observatory, oue in the highlands of 
Pennsylvania, and another on Long Point, a triangle was 
formed, and the most accurate chart of the lake at that time 
was issued. At present a beacon is the only structure on the 
hill, having been erected in connection with the survey now 
being made of the lake by the Canadian Government.—From 
the Buffalo Eirpress. 

TISSUE STARVATION. 

Strictly speaking, starvation is "an insufficient supply of 
the nutrition which is necessary for the proper support of the 
body." In the light of this definition it becomes evident at 
once that there is a condition of bodily famine which is not 
due to financial stringencies, and which is outside the pale 
of charity, since it belongs to the category of disease. 
Man has a very complex nature, of which it is necessary to 

meet the requirements as exactly as possible if its different 
parts are to work harmoniously and in perfect health. 
For instance, the disease which sometimes attacks children 

in their infancy, ami which is perhaps better known as mar
asmus than by any other name, is a lack of nutrition, or a 
mal-nutrition pure and simple. Food, no matter how rich in 
nutrients, is useless if the system is unable to draw out these 
nutrients on their way through the digestive canal. A mar-
asmic baby dies from starvation as surety as though he had 
suffered the sharpest pangs of hunger. 
Rickets is another condition due to systemic starvation, and 

is closely allied to the preceding. The patient is unable to 
assimilate, or take into the system for its nourishment, the 
particles of fat in food. 
Many diseases, more especially those of a "germ" origin, 

feed upon the tissues of the body. In these instances a 
greater part of the food taken Into the body is seized upon by 
the disease or germ for its own nourishment. Tbis process 

( is called pathological starvation, or starvation due to disease. 
[ The various tuberculous conditions are examples. 

Extremes of cold or heat also interfere with the nutrition 
of the body, cold by lowering the vitality ol the body, and 
| heat by raising the combustion of food to such a point that 
the demand is greater than the supply. 
The direct result of systemic starvation Is of course a lower

ing of vitality, by which the body becomes not only less able 
to perform the work required of it, but is more or less open 
to the ravages of disease of every form. 
Many nervous disturbances and diseases, like nervous 

prostration, can be traced directly to a disturbance of nutri
tion. Indeed, it is doubtful if a condition of nervous weak-
I ness is not synonymous with tissue starvation.— Four's Com
panion. 

A CHILD'S GENIUS F O R ASKING Q C EST IONS 

Child instruction should ln the first instance proceed upon 
the principle that the young mind is an incalculable possibility, 
and that schooling should be of a character to carry that 
possibility just as far as may bo toward its realization. The 
child's mind is as thickly studded with interrogation points 
as the sky is with stars. The primary genius of a cbildistlie 
genius for asking questions. There is a natural affinity be
tween the mind and the truth. Inquisitiveness is as 
natural to intelligence as hunger is to the stomach. One 
of the most common effects of current schooling is to 
destroy that affinity. Intellectual stufllng in the nursery or 
in the schoolroom Is worse and more wicked than 
gluttony in the dining-room. Children who commence 
going to school when they are six and continue at it 
till they are sixteen hate knowledge a good deal worse than 
they do sin, and if they had the courage of their Impulses 
would assassinate their instructors and practice nihilism on 
their schoolrooms and text-books. The distinct symptoms of 
nihilism are discernible In every schoolroom that has been 
used for educational purposes more than six months. This 
intellectual demorilization of the schoolroom will pursue its 
present course till teachers are selected who have enough of 
the genius of Froebel to understand that the mental constitu
tion of the child is itself prescriptive of the course to be 
followed In its development, and that the proper office of 
school commissioners and school committees is to help tbe 
teacher to carry out the intentions of nature rather than to 
compel him to embarrass and controvert those intentions.— 
Rev. Charles H. Park-hurst, D. IK, in Ladies Home Journal. T H E FIRST C O W B O Y S , 

Tho cow-puncher's play-ground in those first glorious days 
of his prosperity included battle aud murder and sudden 
death as every-day matters. From 1M15 to 1M7H in Texas be 
fought his way with knife and gun, and any hour ofthe twenty-
four might see him flattened behind tho rocks among the 
whiz of bullets ami the (light of arrows, or dragged bloody 
and folded together from some adobe hovel. Seventy-five 
dollars a mouth ami absolute health and strength wore his 
wages ; and when the news i if all this excellence drifted from 
Texas eastward, they came in shoals—Saxon boys of picked 
courage (uono but plucky ones could survive) from South and 
North, from every town and country. Every sort and degree 
of borne tradition came witb them irom their far birthplaces 
Homo had kuowu the evening bvmn at one time, others could 
remember no parent or teacher earlier than tbe street ; some 
spoke with the gentle accent of Virginia, others in thedialect 
of baked UeonB and codfish ; hero and there was tho bacca
laureate, already beginning to forget his Greek alphabet, but 
still able to repeat the two notable words with which Xeuo-
phon always marches upon the next stage of his journey. 

Hither to the cattle country they flocked from forty kinds of 
home, each bringing a deadly weapon. 
And then, the same stress of shifting for self, the same 

vigorous habits of life, were forced upon each one : watching 
for Indians, guarding huge herds at night, chasing cattle, 
wild as deer, over rocks and counties, sleeping in tho dust 
aud waking in tbe snow, cooking in the open, swimming the 
swollen rivers. Such gymnasium for mind and body develops 
a like pattern in tbe uniike. Thus, late in the nineteenth cent
ury, was tho race once again subjected to battles and darkness, 
rain and shine, to the llerceuess and generosity ol the desert. 
Destiny tried her latest experiment upou the Saxon, and 
plucking bim from the library, the haystack and the gutter, 
set him upon his horse ; then it was that face to face with the 
eternal simplicity of death, his modern guise fell away and 
showed once again tho media'val man. It was no new type, 
uo product of the frontier, but just ihe original kernel of the 
nut with the shell broken.—Fro m "The Evolution ofthe 
Cow-Puncher," by Ou-en Wister, in Harper's Magazine for 
September. 
HOW MINERAL WOOL IS MADE. 
Of those who know what mineral wool is, or silicate cotton, 
as it is sometimes called, probably only a small number are 
fauiilar with the simple process by which it is made. The 
wool iiself, serving a variety of useful purposes, as a non
conducting covering against heat and cold alike, for steam 
pipes and cold storage room walls, as a sound "deudener" in 
floors of buildings and as a meaus of flroprootlng, among 
mauy others, is, as its name implies a soft and woolly sub
stance, consistiug of a mass of very fine mineral fibers inter
lacing one another in every direction, and tbus forming an 
endless number of minute air cells. The wool appears on the 
market in a variety of colors, principally white, but often 
yellow or gray, and occasionally quite dark, and is made by 
converting seorial and certain rocks while in a molten state 
into a fibrous condition by a steam blast directed against tbe 
liipiid material. Blast furnace slag forms the raw material 
for one variety of the wool, and sandstone for another, 
yielding, respectively, slag wool and rock wool, the 
latter being preferable for pipe covering because of the 
absence from it of sulphur, whicb, with moisture present, be-
becomes an active corroding agent. The furnace slag or the 
rock, as the case may be, is melted in a large cupola, and as 
it trickles out at the tap hole in a somewhat sluggish stream 
it meets a high-pressure steam jet whicb atomizes the-woolen 
mineral, if it may be so termed, blowing it in fleecy clouds 
into the storage room provided for it. Soft and downy, the 
stuff settles wherever a resting place affords itself, the heavier 
and coarser wool coming dowu first, while the lighter portions 
are blown further along by the force of the steam and 
settlein the more distant parts of the room, the material thus 
naturally grading itself into varieties of different quality. A 
thousands pounds of wool per hour are turned out by one of 
the cupolas, and after the storage room has been blown full 
the tloeeulent mass Is pushed into bags, ready for the market. 
The whole process affords an admirable und interesting 
illustration of the utilization of an utterly waste produ'-t.— 
Cassier's Magazine for September. 

N O R O O K T Y P O G R A P H I C A L L Y CORRECT. 

I remember once of a publisher In London who made up 
his mind to publish a book that should have no typographi
cal errors whatever. He had bis proofs corrected by his 
own proof-readers, until they all assured him tbat there 
were no longer any errors in the text. Then he sent proofs 
to the universities and to other publishing houses offering a 
prize of several pounds sterling in cash for every typo
graphical mistake that could be found. Hundreds of 
proofs wore sent out in this way, and many skillei proof
readers examined the pages in the hope of earning a prize. 
A few errors were discovered. Then all the proof-sheets 
having been heard from, the publisher felt assured that 
his book would appear before the public an absolutely per
fect piece of composition. He had the plate cast, the edi
tion printed and bound between expensive covers—because 
as a perfect specimen of the printers' art it was of course 
unique in literature, and exceedingly valuable to bibliophiles. 
The edition sold well and was spread all over the country. 
Tbe publisher was very much pleased with himself for hav
ing done something that had hitherto been considered an 
impossibility. Then hiB pride had a fall, for six or eight 
months later he received a letter calling his attention to an 
error in a certain line on a certain page. Then came an
other letter announcing the discovery of a second error in 
this perfect book. I believe before tbe year was up four or 
five mistakes were found.—From Harper's Hound Table. 

T H E M O O N A N D T H E W E A T H K R . 

In an address of more than usual interest, delivered at the 
the Meteorological Society by Mr. Richard Inwards, the 
president, the numerous fallacies which prevail with respect 
to the weather were exposed. The moon is very generally 
supposed to have a direct influence upon the weather ; but, 
as Mr. Iuwardsshows, tbe influence is merely suppositious. 
As long ago as 1774, Dr. Horsley examined the weather 
tables of that year as lurnished by tho Royal Society, and out 
of -If* changes of weather only ten.occurred on days of lunar 
influence, only two of them being at the new moon, and none 
at all at the full. As a reBiilt of twenty year's observation, M. 
Flurguergues, of Viviers, found that the barometer readings 
taken when the moon was farthest from tbe earth averaged 
755 millimeters, and when nearest,754 millimeters, showiuga 
difference of 1 millimeter, or .04 inch, and tbis iu a direction 
against the theory, the pressure being greater by that amount 
when the moon was farthest from the earth. The cycle 
theory, such as that advocated by Mr. MacKenzie and 
more recently by Mr. Hugh Clements, has, we are 
told, broken down, and there is no definite period 
after which the weather changes repeat themselves. The 
moon's influence on tbe weather is negligible, M. Flam-
marion, tolls us, and tbe ideas that the full moon clears 
away clouds, that beans should not be sown or trees cut 
down on tbe wane of the moon, that two full "moons in a 
month will cause a flood, or that to see the old moon in tbe 
arms of the new one brings rain, arc all, to use an expressive 
phrase, mere moonshine. They are not ouly not supported 
by scientific observation, but aro opposed to observed facts. 
The heat reaching UB from the moon would only affect our 
temperature by 12 milllontbs ofa degree, aud the atmos
pheric tides caused by the moon would ouly affect the 
barometric pressure by a few hundredths of an inch—a quau
tity far less than the changes which are always taking place 
from other causes. Even the iuHuence of the halo round the 
moon has been discredited, for observatiou shows that it is 
as often followed by line weather as by rain. Altogether, 
tho influence of the moon may be summed up in the words 
of the old rhyme— 

The moon and tbe weather 
May change together ; 

But change of moon 
Does uot change the weather, 

Neiocastle, Eng. Chronicle. 
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P N E U M A T I C W A T E R E L E V A T O R . 

No. 54*2, 020. JAMES E. BACON, RICHMOND, VA. Patented 

•Inly 16, 1895, This apparatus operates upon the principle 
that a column of mixed air and water, is lighter than a column 
of solid water, in proportion tothe amount of air bubbles 
contained In the mixture. The rising pipe 0 extends nearly 
to the bottom of the well, and is perforated witb holes 6, a 
few inches above ttie end. The cosing is closed nt the top 
and is provided witb a stuffing box />, through which the 
pipe C passes. Compressod air is admitted through the pipe 
F, to the space between the casing and the pipe C. It drives 
tbe water down to tho level of tho boles 6, and tben escapes 
up tho pipe in the form of bubbles. Theair pressure has 
only to lift the water above the level to which it would nat
urally rise in the well. Tbe space between the easing and 
pipe C forms an air reservoir of suffleent capacity, so tbat 
the compressor may be connected directly to the pipe F, and 
no other reservoir is needed. Tbe air passing in at the lower 

moved hy means of the arms C on the upper end of the 
levers H, which are pivoted upon the pins ./. Tbus the pis
ton in cylinder A operates tli" valve O which controls the 
admission of steam to fl, and the piston in fl moves tbe 
valve F whicli controls tbe supply of steam to cylinder A. 

MINING MACHINE. 

No. 544,4*24. JOSEPH L. B E U K Y A N P JOHN T. CRESSEY.BEVRY, 

W. VA. Patented A ug. Wh. 189*>. Fig. 1 is a top view of the 
machine; Fig. 2 is a lengthways vertical section; Figs. G and 
7 are side and top views of the center cutting chain. Tbe 
cutting is done principally by two circular saws 32 and S3, 
which run in opposite directions. Tbe saws are rotated bv 
means of tbe chains A'which connect the sprocket wheels 
28, 29 to the drivers 25, 26. These are driven in opposite 
directions by means of tbe bevel gears 22, 23, 24. Power is 
furnished liy a motor fl, through the sprockets 5, 0, and 
chain 7. Tbe machine Is moved forward and back by means 
of the right and left worms 14, 15, the gears 17, 18, and 
small pinions which engage the racks *2, upon the under side 
of the frame bars 1. The saws are mounted in the end of 
the beam It, which is supported by a truck F, running upon 
the frame 1. The space between the saws is made large, so 
that the coal whioh is broken out from between them is of 
marketable size, and is not wasted by being ground into 
slack. The slab of coal which is left standing between the 
two saws, is divided by means of tbe auger 5(5, and is thus 
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post A, which may be out in the locality where the drilling is 
to be doue. The main tube E is made of square pipes which 
slides through square boles In the hub of the gear C, and 
guide collar F. The pipe Is swaged rouud at each end and 
is threaded to suit ordinary pipe fittings. The drill tube is 
supplied with water by two pumps whioh are operated by 
the rods ft and cranks It, and which are connected by hose 
to tbe swivel P, atthe topof the tube. The feeding is per
formed by hand, by means ofthe lever K, which hooks under 
the pins h, in the rack //, and bears upon the shoulders of 
the collar ./. The square tube E, having no keyways in it to 
wear out, is vory durable and strong. 
BVDRAULIC AIR COMPRESSOR. 
No 543,411. CHARLES H. TAYLOR, MONTREAL, CANADA. 

Patented July 23rd, 1895. The degree of compression which 
can be obtained with this apparatus depends upon tbe dif
ference in level of the water in the head and tail races. The oh amber !• must also be 
race to a distance equal to the 
enters the stand pipes 2 through 
scends to the air box b, from wh 

-*"•*• JJ 

part ofthe uptake-pipe is usually sullicient in volume to 
lighten the column • but with deep wells or with consider
able lift for tho water above tho water level In the well, It Is 
sometimes advantageous to employ an auxiliary lift by pro
viding a second air-supply higher up in tbe uptake pipe to 
still further lessen tho weight of the column of liquid. To 
efTect tbis object the slide-valve 3 may lie provided over an 
opening in the uptake-pipe at imy desired level, and a rod 4 
extending from tbis valve up through a stuffing-box 5 allows 
it to be opened by hand more or less, aDd tbus to admit the 
volume of idr required for operating the auxiliary lift to the 
beet advantage. 
DUPLEX STEAM PIMP 

No. &42.S42. CASSIUS M. AND E D O A R E. MILLER, CANTON. 

O H I O . Patented July 2/h, 1895. Fig. 1 is a horizontal section 
through the cylinders; Fig. 2 Is atop view showing the steam 
valves; and Fig. 3 Is a perspective view of the lever which 
is used to move the valves. Each piston is double headed 

j made easy of removal. The chains K, which are armed with 
suitable cutters, enter the nuger hole and carve a passage 
way for tbe beam I). When tho slab between the saw cuts 
is removed, the hole thus formed Is so large, that the hang
ing coal will be properly thrown forward when shot down. 

COKE DRILLING MACHINE. 

No. 543,2*27. MOSES BEAL. ELYRIA, OHIO. Patented July 

23r*Y, 1895. Fig. 1 is a front view of the working parts of the 
machine; Fig. 2 Is a side view of the feed lever; Figs. 5 and fi 
are top views of the collars / and J. This machine is 

as shown, aud the enlarged end of the levers //play between 
thesp heads. The steam chest contains two slide valves F 
aud G; F serviDg the cylinder A, and G controlling the 
cylinder fl. The ports necessary to conduct the steam to the 
cy finders cross each other us shown in Fig. 1. The valves are 

i water in the tail 
iead. The water 
unnol 3. and de-
ies through hob's 

p the well HI to the tall race. The funnel is 
uonloal cap /, which can be adjusted up or 
i of the screws and hand wheel 4, to regulate 

tne quantity oi water (lowing into the funnel. A large num
ber of air tubes g, having several small jets each, are ar
ranged lu a circle around the rim of the funnel, and these 

down, by i 

S/JJ/J/JWf, 
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int--nded for hand power, and for use in places where larger 
machines could not be taken. The driving gear aud cranks 
are mounted in a bracket fl.* the windlass 7'is mounted in 
another bracket I' at the rear of the post A. The drill tube 
*- guided at the top by a collar A' which turns in a bracket 

can be submerged to any extent desired by means of the 
screw and hand wheel 5. As the water rushes into the fun
nel, a stream of air bubbles is drawn out from each of the 
small air jets on the tubes g, and these bubbles are carried 
down by the water Into the pipe 2. They are gradually com-
prcs-ed as they descend until they reach the box 6. Here 
the water is giveu a rotary motion by suitable deflecting 
plates, and tbe bubbles rise to the surface and separate from 
the water. Tho compressed air which accumulates in the 
box b Is conducted away, for use, by the pipe m. Although 
the air box is shown as though located in a well, that con
struction is not necessary. It is only necessary that a suffi
cient head of water be maintained above It to prevent the air 
from escaping through the holes n. 
COAL DRILL. 
No. 544,206. GEORGE H. BITTKNIIENDER, 

PENNA. Patented Aug. 6th, 1805. Fig. 1 is a side 
drill head; and Fig. 2 is a cross section at tbe line 
The end of tbe auger A is formed into a socket B. 

PLYMOUTH, 

view of tbe 
Xot Fig. 1. 
having in-

clini d side Hangcs b. The central bit D has a tapering flat 
shank with beveled edges. Two side cutters C, which are 
made irom triangular steel, are gripped between the center 

.V. All these brackets are made to be bolted to a wooden I bit D and the flanges I* ol the main socket. Tbe single 
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clamping bolt F. serves to secure all three bits firmly iuto 
place. The bits C m a y be shoved forward in their sockets, 
w h e n dcsir-d, to enable them to cut a larger hole; and when 
they become dulled they can be very quickly replaced witb 

sharp ones. 

LOADING CONVEYOR Hl/CKKTS. 

No. 541,614. CHARLES W. H U N T AND CHARLES C. KINO, 

W E S T BBIGHTON, N. V. Patented June 25th, 1895. Fig. lis a 
sectional side view, and Fig. 2 is a verticul cross section ol 
the apparatus. T h e conveyor is composed of an endless 
series of buckets .4, which are carried by suitable chains /?, 

and rollers C. //is the loading spout. Iu ordinary practice, 
the coal would fall through between the buckets .4, aud be 

wasted, unless the buckets were m a d e to lap. T o prevent all 
waste, and permit of the separation of the buckets, the wheel 

one, and an iron pin 3 is driven into each bole. The jdns 
project about four feet up into the tubes and thus prevent 
them from being pushed out of place w h e n the sand and 
water are removed from the central part of the shaft. In 
m a n v cases the piles will form a sufficient lining for the 
shart aud the sectional casing fi m a y be omitted. While not 
necessary it is generally preferable, to remove tho material 
trom the interior of the pile while it is being driven down, 
so as to permit examination as the direction of movement of 
of the pile, wliether it is being shifted laterally or not, and 
utTording opportunity of correcting any lateral deviation. 

G A T E F O R COAL CHUTES. 

Xo. 543,182. CHARLIS W. H C N T , W E S T N E W BRIGHTON, 
N. Y. I-nli uletl July 23rd, 1*95. Fig. 1 is a vertical section 
of a coal hopper or chute, showing the gates closed; Fig.'2 
shows the positon of the gates w h e n open. The gates t\ m 
are bung upon pivots 3, which are attached to the sides of 
the hopper. They are connected liy means of links It, Dl to 
a hand lever E, by which tbey m a y be operated. T h e sur
faces of the gates are cylindrical, being curved to a circle 

filled witb sand. A similar sand joint is provided at the top. 
at D. T h e smoke jacket m a y be revolved around the boiler, 
to bring the cleaning doors and fine cleaning pipes into 
range with anv of tbe tubes. A steam blow pipe A*, having 
jets wliich range with every row of tubes, is attached to the 
inside of the smoke jacket, and when in use is supplied with 
steam by a hose. Thus the tubes m a y b e cleaned at any 
point without stopping tin* boiler. T h o furnace 2 is square. 
T b e feed water is introduced (it G where it meets hot water 
descending from the m u d chamber F into the fiat coil 0'. 
The water circulates swiftly through this coil i whicb is of 
large pipe) aud is delivered close to the water lino by the 
pipe fi. Ttie sediment is swept out of the coil, and is thrown 

into the quietest part of the boiler at F, from wbouce 

it is e •cun ved. 

MINING R E A M E R . 

G is employed. This is formed with a number of spouts 8, 

through which tbe coal from // must pass to reach the 

buckets. The wheel turns on a pin F, upon the standard E, 

beiDg rotated by the engagement of tbe teeth 7 and 8 with 

pins upon the chain links, and witb the rollers C. As the 
buckets m o v e along, one of the spouts 13, turns squarely do w o 
ovi-r the center of each bucket, and if any coal should pass 
out either of the other spouts, it would fall fairly into one of 
the buckets. Thus all spilling and waste is prevented. 

METHOD OP SINKING SH IFT. 

No. 543,230. JESSE A. DOBBS, PITTSBURGH, PA. Patented 

July 23--</. 1H1J5. Fig. 1 is a partial top view of a shaft su 

by this process; Fig. 2 is a vertical section near the botb 

of tbe shaft; aud Fig. 3 is a cross .section, on a larger 

of the piles employed to enclose the shaft. The piles 

"So. 542,152. R O B E R T H. E L L I O T T A N H J O H N B. C A H -

RINOTON, B I R M I N G H A M , ALA. Patented July 2nd, 1895. Fig. 

1 shows tbe reamer as at work, enlarging the inner end of a 

bore hole, to i*.n** •• powder chamber. 1 ig. -' is -i 36Ctional 
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wing its center at the pivot 3. T h e pivots J 
jarly m i d w a y between the outer edge of the hi 
r. rr.iAA\c ,_>,. tlw.t i-K.k u11',.>-t- ........ I-.-..3 *-~ ~~~-. *. the midd 

gates, is al 
i tt 

are located 

~., hopper and 

that the effort required to open or close the 

t the same. There is no tendency to lift the 

gates are closing, consequently they move 

no tendency to push 
easily ; and when shut, the co 

them open. 

STEAM BOILER. 

No. 542,1174. WILLIAM H. BERKV, HOOSICK FALLS, N. Y. 
Patented July ICtth, 1895. T h e boiler consists of two vertical 
cylindrical shells a and /', one within the other, united at 
the top liy a crowned ring Q and at the bottom by a cone-
shaped ring or crown-sheet Ii. Since these beads cover a 
comparatively narrow space they are of thin steel, and do 
not require bracing, and are tbrefore sufficiently flexible to 
accommodate any inequality of expansion in the two shells. 
Tubes S 8. Of small diameter, radiate from the inner to the 
outer shell, forming braces for each. These tubes are placed 
in vertical rows in tbe inner shell ft, and are "staggered" in 
the outer one P. By this arrangement the rapid circulation 

view showing the construction. Tlie object of this improve
ment is to center the end of the reamer in the hole, and com
pel the cutter V to cut equally on all sides of the bore. T h e 
centering device consists of three pairs of toggle links // //'. 
which are jointed to sleeves F and E. W h e n tbe reamer is 
thrust into the bole, the sleeve F strikes the bottom, and tbe 
links are forced outward against tbe sides of the hole, thus 
centering the main spindle. The parts then become station
ary, and tbe plug C which is screwed into the end of the 
spindle, turns within the collar/', forming a swivel joint, 
the thrust being borne upon the enlarged head of the sleeve 
E. As soon ILS tbe pressure is removed, the spiral spring A* 
will operate to draw in the toggle links, so that the tool m a y 
be readily removed from the hole. 

GRINDING MILL. 

No. 544,294. JOHN D. EVANS, ST. Lotus. Mo. Patented 

Aug. 13//i, 1895. Fig. 1 is a top view of the grinding machine 

partly in section ; Fig. 4 is a enss section of the same show

ing the grinding discs. The discs are thick at the centeraud 

taper toward the rim, and the beveled faces are corrugated 

to suit the material to lie ground. Thev run iu the direction 

of the arrows in Fig. 4. Both shafts are screw threaded, one 

being right handed, and the otber a left handed screw. The 
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m a d e of tubing, a-id ai 
guides, as shown in Fi*-'. :(. 
a diameter large enough t 
shaft. Thev arc then driv 
to the rock. T b irtli in 
a drill is lowered d o w n t 
feet deep are drilled bene 

of tbe water and steam upward near the inner shell is not 
obstructed < fifty per cent, of the entire area being preserved I 
and the d o w n w a r d movement of the cooler water near the 

outer shell afforded the same facility, wliile the strength of 
the outer shell is not reduced below the percentage of that of 
the seams. T h e lire box is closed by a d o m e E, of lire brick, 
having a stopper / which Is opened when cleaning the tubes. 
The hot gases puss through the tubes to tlm inside of the 
'smoke jacket A, part or them return througli the tubes just 
below the water line, to the smoke box 3; and the remainder 
pasa upward through holes in the check ring C, and escape 
through the tubes which pass through the steam space. The 
smoke jacket Is lined witb fire-clay tiles B, aud it rests on 
rollers 4, upon the edge ofthe ring or trough 5, which is 

arc threaded to suit. T h o edge of eaeh disc reaches 
it to the shaft of its mates, and there being a largo dif-
•e In speed at the ri in aud at the eye, it follows that the 
•ial which is caught between them will be thoroughly 
at the Bame time that it is crushed, thus making very 

Ive grinding. It is claimed that tbe discs will auioma-
, lock themselves in pn-attton upon their respective 
i, while the mill is in operation. 
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THE NEW PULSOMETER STEAM PUMP 
OVER 20.000 IN USE. 

RECENT IMPORTANT IMPROVEMENTS. 
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___ COAL WASHING. 
F O R ORE WASHING. 

DIP DRAINAGE. 
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PROSPECTING FOR PLACER GOLD. 

A NOVEL AND GIGANTIC SCHEME IN CLEAR 
CREEK CANYON, COLORADO. 

Showing how Gold Is Obtained on a Large Scale 
from Gold Bearing Gravels under Favor

able Conditions. 
(By Prof. Arthur Lakes. Golden, Colo.) 

In our last, we gave an account of the arrangement of 
pipes, flumes, etc., and of the general plan of the enter
prise. In Fig. 1 we give a skeleton sketch showing in 
iletail how the works will appear when all is completed 
and bedrock reached. Fig. 11 also shows a panoramic 
view of the works from the Intake flume far up the canyon 
tothe penstock and from thepenstock the big pipes to their 
final connection at the lower eud of the placer with the 

are forcing up the material as excavated to an elevated 
sluice to be winnowed of its coarser gold and thence the 
gravel to pass over a liner gathering broad undercurrent 
sluice and thence again by a narrow flume winding 
amongst queer crevices in the rocks (See Fig. 3) to a 
final long undercurrent where the finest material is col 
lected on "Burlap" a species of rough sacking material 
well known to the trade. 
W e will now describe this latter and most important 

portion of the works in detail. It will be rembered that 
the general plan ot the enterprise is to ransack the con
tents of the creek bed, down to bedrock and when needed 
a little below bedrock, all along and up the course of the 
bed of the creek from which the stream has been re
moved. After all the machinery, flumes, sluices, pipes 
and giants were in place, the next thing to be done was 
to excavate a pit down to bedrock at the stone dam at 
the extreme lower end ofthe workings. This is being 
done by help of giant nozzles and elevators. The plan 
is to keep working up stream making one long con-

are directed in upon this nozzle, the lower portion of 
which will be sunk in bed-rock when bed-rock is at
tained, it drives the debris and smaller boulders up the 
funnel of the elevator and Into the flume, where a pipe 
(Wee <i, Fig. 1) communicating with the main great flume 
sends a flood of water Into tbe gravel sluice to help push 
along the boulders and gravel that have thus come up. 
The other pipe that is also seen entering the end of 
the box of the Bluice and passing down ln a steep slant-
lug direction into the pit,is a Ludlum water lifter some
times called an elevator pump. It works somewhat 
like tlie gravel elevator only a vacuum is caused in tho 
lower portion which causes the water in the pit to ascend 
into it. The power pressure nozzle is inserted in about 
a foot into the pipe. (See Fig. 2.) Its purpose is to 
drain the pit of water, accumulating from the giants and 
In other ways,so the giants tear down the banks and the 
'•levators carry the water and gravels and gold up Into 
the gravel sluice. 
The main gravel sluice (See Figs. 6 aud 7) Is a narrow 

w /i *: , 
I: 

• •••;•' i-J J 

.: •* | mtm 

-

FIG. 1 . — S K E T C H or R M S C O E PLACER, S H O W I N G H O W W O R K I N G S W I L L A P P E A R W H E N B E D R O C K IS R E A C H E D A N D ALL IS C O M P L E T E D . 

1, LONG LOWER I-NDEIUTRRENT SLUICE; 2, SMALLER UPPER UNDERCURRENT SLUICE; 3, GRAVEL SLUICES; 4. LUDLUM's WATER LIFTER; 5, LUDLUM'8 GRAVEL ELEVATOR, NOZZLE JUST 

API-EARS ABOVE BED ROOK, IN WHICH A PORTION OF PIPE IS EMBEDDED, AS SHOWN HY DOITED LINE; 6, PIPE FROM MAIN FLUME TO OARRY WATER TO 

GRAVEL SLUICES; 7, THE FLUME; 8, GIANT; 9, WOODEN BOX FOR KEEPING IN MATERIAL FOR ELEVATORS: 10, PIPES. 

giant nozzles, and on the opposite side the river, the big 
flume carrying the water of the river out of Its natural 

course and leav
ing Its bed dry 
for operations. 
W e see by Fig. 
1, that since our 
former article a 
deep wide pit 
has been dug 30 
feet deep just 
above the stone 
dam, that giant 
nozzles are play-

1, GIANT NOZZLE; 2, W O O D E V BLOOKS; ing against the 
3, WATER LIFTER PIPE OPENED, sides and into 

S H O W I N G NOZZLE. the bottom of 
this pit, wash

ing down the debris of the banks and excavating the 
bottom, and that gravel elevator pipes and water lifters 

FIG. 2.—INSERTION OF N O Z Z L E INTO 

L O D L U M ' S W A T E R LIFTER. 

tinuous and deep trench the full width of the river bed I 
and the full length of the portion laid bare. The 
debris of the advancing excavation is thrown back into 
the portion worked out and abandoned behind. 
In commencing the excavation, the giant nozzles were 

brought to play with their tremendous Torce and the 
material as the pit deepened wa3 forced up through the 
"levator gravel pipe iDto the elevated gravel sluice (See 
Figs. 4 and 5). This I.udlum elevator gravel pipe, in
vented by Mr. Ludlum, is simply a big steel pipe some
what funnel-shaped and towards the bottom this comes 
right down into the bottom of the pit where both water 
and gravel are accumulating under the work of the 
giants. 

Right underneath the open end of the elevator pipe, 
at a distance of 16 inches below it, is a nozzle imbedded 
iu the bed-rock together with a portion of pipe,as shown 
by dotted lines in Fig. 1, receiving a powerful pressure 
of water from oue of the main pipes on the bank. As 
the gravel and stones keep rolling down and by a box 

i * 2 iC 7 Mien-*-
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FIG. 3—ADAPTING NATURE TO CIRCUMSTANCES, 

ROSOOE PLACER. 
1 AND 3, UNDERCURRENT SLUICES, 2, FLUME FROM THE-IL 
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trough or box 208 feet long by 48 inches wide and 3 feet 
high, laid down at a gentle inclination on the top surface 
of the creek bed from the lower end of the excavation. 
It is made of strong, Inch thick boards and paved on the 
bottom with square 8 inch blocks of pine wood set ou 
end so that the grain Is uppermost. These block riflles 
are laid In rows quite close together across the bottom 
of the sluice from side to side. Between each set or 
row of blocks Is laid a narrow strip of wood 3 Inches 
high by A an Inch thick. This is laid on the bottom 
between the riflles as shown in Fig. 7. 

In laying in these block riflles the first row of blocks 

divided into a series of compartments or boxes set 
longitudinally. The divisions are by long boards 
about a foot deep, at the bottom of these boards 
a narrow strip of wood is laid and battened down 
on the burlap or sacking material which lines the 
bottom of the box and receives the gold. These 
burlap carpets are drawn otl' by rollers on swivels and 
transported to a wooden tank where they pass over 
a series of rollers which lays them conveniently open for 
inspection ; every visible particle of gold is collected and 
the rest drops into the water ln the tank. 

! Ti...,-....-.-K ik.1^;.i,n.w.r lUin ..n.i..^.. ..+ ^ n*icmi*a Through the middle of this undercurrent sluici 

pit to a depth of 30 feet, shows a peculiar section. The 
great loose rocks, by forming the so-called stone dam 
across the stream, produced a natural gathering place 
for all the boulders and rubbish comlDg down stream 
from above. Here we may expect at this point the 
greatest depth that will be encountered before bed rock 
is reached. Some of the boulders are several feet In di
ameter anil of great size and weight, see Fig. 9. Some 
of these have to be blasted out, whilst others, later, will 
be hoisted out by a derrick worked by a dynamo. Mixed 
with these boulders are a great number of stumps and 

^SnrnJ *. i-F.tX. m? -*07>. 
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FIG. 9.—SEOTION OF PIT AT ROSOOE. 

, BOULDERS, SAND AND DRIFT LOGS, G FT., B, 2 

BLACK PEAT; C, BIG ANGULAR BOULDERS AND 

PEBBLES AND GRAVEL; D, BIG 

BOULDER. 

pieces of driftwood, some of which show the marks of 
the teeth of some ancient beavers. About half way up 
the side of the section is a thin bed of peaty earth, relics, 
doubtless, of an old surface soil. Above this are belts 
of coarse and fine sand, which, by their uneven bedding, 
show the action of torrents and rapidly changing cur-
rents. Gold has been found all the way down from sur-

J face to bottom for 30 feet, but they expect the most and 
coarsest gold when they reach bed rock, which they 
expect to do daily. They are obliged to wall up with 
cobble stones portions of the loose sides of the pit, as 
the jarring of a passing train is liable to shake down 
boulders and endanger the workmen below. 

[TO BE CONTINUED.] 

are placed closely side by side. Then the strip of wood 
is nailed along the lower part of them with headless 
nails not driven home but protruding a little so that 
when the next row of rillles Is laid down they are driven 
up against the points of the protruding headless nails 
and made fast whilst a strip in being laid against them. 
The gravel,a9 it Is being bonie along In the sluice,drops 

its gold which is collected in these cracks or gaps pre
pared to receive it between the riffles. 
On the side of this main sluice, and connected with it 

at the head, are two smaller side sluices a little below 11 
and running parallel with it. These are lined with Brus
sels carpet instead of with riffle blocks. This carpet • 
collects the finer gold whilst the maia flume usually col
lects the coarser material both boulders gravel aud gold. 
Nearly towards the end of the main sluice a few of the 

block riflles are omitted and a grating put in their place 
(See Fig. 7) made the full width of the box with a 
space between burs of ;',* inch aud bevelled on the bot
tom. This grating only allows stones or gravel of a cer
tain size to pass together with finer material into the 
next tdui<?e called an " undercurrent." This is a broad 

O B A V E L LIFTER. 

u small flume with perforated plates at the upper end. 
This flume is intended to catch and dispose of some of 
the coarser material that may have passed through the 
upper undercurrent, and what finer gold there may be in 
it drops through the perforated plates into the general 
undercurrent, the coarse rubbish being carried out to the 
river. When cleaning up day comes, which may occut at 
uncertain Intervals, the block rillles are taken up and 
carefully inspected for gold. This leaves the bottom of j 

Combine Boilers. 

L. M. Moyes, the patentee and manufacturer of 
the "Combine AVater Tube Boilers" informs us that h e 

has leased the factory premises 1434-36 Randolph St.-
Philadelphia, Pa., where the manufacturing and as
sembling of his boiler will be carried on, and where the 
general offices will be maintained. 

He is at present arranging for the incorporating of his 
business with a view to the developing of the manu
facturing department. The "Combine Boiler" is In 
successful operation, and a series of tests have shown 
gratifying results. 

Mr. Moyes is at present erecting boiler plants at varl-

Woodtn Pavmg Rtff/tKMocXs 

FIG. ti —CROSS SECTION OF SLUIC 

THE LOWER STRING OF SLUICES ARE THE 
THAT THE SIDBS ARE BUT li FE: 

3 FEET APART. 

shallow box. as shown in the cut ('Fig. 10) dipping at an 
inclination of 16 inches in 34 feet which is the length ol 
ofthe undercurrent, its width being 12 feet In our sketch 
the box may appear to have a much steeper Inclination 
than this but such is not the case and Is a fault in the 
perspective or foreshortening. 

The bottom of this box is lined with a peculiar kind of 
riffle. These riffles consist of narrow slats or strips of 
wood laid down on the bottom acioss tbe width of the 
box and on top of each slat is a piece of strap Iron nailed 
flat, whose edge overlaps the slat on both sides on the 
lower side ouly jj of an inch. Tlie water pas
sing through these, passes to and fro like an endless pulley 
and from rifflle to riffle, dropping tU gold amongst them 
by the eddies HO caused. Still there is a certain amount 
of finer material carrying still liner gold which escapes 
this first undercurrent and must not be lost, so from this 
a narrow Hume winding through a curious passage and 
crevices Iu the rocks (See Fig. 3) passes out Into a still 
larger and longer undercurrent which catches the finest 
material, ln the present ease very largely composed of 
fine silt and tailings from the stamp mills. The long 
•wide lower undercurrent 48 feet long by 24 feet wide is 

M=m^^M -v-r' 
Cross Section. 

Fn*. 8 . — T H E U N D E R C U R R E N T SLUICE. 

the sluice uncovered, and ou this a good deal of gravid 
aod gold and quicksilver has collected. This is care
fully shoveled into buckets and examined, the gold laid 
apart and the quicksilver containing gold placed In 
retorts. Similarly in tlie first undercurrent the riflles 
are taken up aud gold and quicksilver collected, also the 
Brussels carpets In the side sluices and the burlap,as we 
have described in the lower undercurrent. 
The bed of tlie stream as at present excavated by the 

ous points, and mentions 200 ll. P. for Thos. Kelley, 
Esq, Phila, Ta.; 100 II. P. for St. Ann's Catholio 
Schools, Phila.; 125 11. P. for fhe Marietta Electrlo 
Light Co., Marietta Pa.; 130 II. P. Washington Agricul
tural College, Pullman, Washington. 

Mr. Moyes is about to issue the second edition of his 
catalogue on "Steam Boilers" which will be sent on 
application, and will contain some Inlertbling reading 
for steam useis. 
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ELECTRICITY IN BITUMINOUS 
COAL MINING. 

THE EVOLUTION AND DEVELOPMENT OF 
MINING MACHINES. 

Practical Tests Made In Various Ohio Mines with 
the Principal Electrical Mining Machines, 

with a tabulated Statement of 
the Results. 

By K. M. Haseltine, MlalDg Engineer, Chief Inspector of Mines 
of Ohio. 

(From advance elioots of ills Annual IteporL] 

The subject of mining coal by the aid of machinery 
has received renewed consideration each year, as its im
portance has become more apparent to the industry. 
This Is especially true since the recent Industrial depres
sion has fallen upon the commercial world. Coal has 
been mined in Ohio in this way to a greater or less ex-
tenl during the past seventeen or eighteen years, but 
not until within the past two years has it become plainly 
manifest that, upou the present basis governing the rela
tions of pick to machine milling, the latter has such a 

nature's store house. This plan was first made public 
in this connection by J. S. Frisk and James Westerman, 
of Meadvllle, Pa., who filed a claim on a device which 
consisted of two parallel saws so arranged that the hub 
was between them. It was claimed that by this means 
a cut could be made as deep as desired. They were 
granted a patent covering their claim ou January 17, 
1865. It was numbered 45,917. The first claim on a 
reciprocating machine was made by G. E. Donesthorpe, 
of Leeds, England, on which patent No. 70,417 was 
Issued, on April 2, 1808. Whlteonib's flrst patent ou a 
reciprocrating machine waa Issued January 18, 1870, and 
Harrison's first patent ou the same pattern of machine 
was issued on September 2, 1879. J. Alexander, of 
Glrtsherrle, Scotland, entered the flrst claim on a "chain 
machine" which was designed as a side cutter and ou 
which patent No. 135,874 was issued to him on February 
18, 1873. A patent for a double chain machine con
structed so that they moved in opposite directions was 
issued to C. S. Lechner, of Ohio, on October 23, 1883, 
and In 188i> a patent for a siugle chain end cutting 
machine was issued to V. & C. S. Lechner. On October 
0, 1S74, a patent for a rotary bar machine to which was 
attached an air blast for removing the slack was issued 
to P. Sheldon. This Is the flrst record of a machine of 
this type. The patent number is 155,593. During 

January and August, 1879, 
patents on the details in 
cutters were issued to 
F. M. Lechner, of Colum
bus, Ohio, to whom, dur
ing January aud Septem
ber, 1880, patents were 
issued on an end cutting 
rotary bar machine. B. 
A, Legg also secured a 
patent on a rotary bar 
machine on January 3, 
1884. This by no means 
embraces the list of 
claims that have beeu 
filed or of the patents that 
have beeu allowed upon 
mining machines in this 
country. It however gives 
those which were first to 
exhibit principles of merit 
as well us those which 
contained principles of 
mechanics that are now 
being used In the con
struction of machines 
that are regarded as hav
ing passed the expcrl-

THE GREAT FLUME; 2, A FENCE TO KEEP OFF FRESHETS; 3, SLUIOE FOR COARSE MATE- mental point. These pat-

RIALS; 4, SLUICES FOR FINER GOLD; 5, UNDERCURRENT SLUIOE. ents also exhibit the rango 
of thought over which 

inventors have gone iu their endeavor to produce coal by 
the aid of mechanics, and with what eagerness they have 
tried to solve a problem that even to-day retains many 
mysteries. To those who are familiar with the progress 
made in this branch of industry, the small percentage 
of the claims which have been found to possess merit 
will appear quite startling. It is possible that the 
machines of mauy of the early inventors fell short of 
success for want of suitable power with which to operate 
them, the science of electricity being In a primitive con
dition and the air compressors beiug very Imperfectly 
understood. For this aud reasons hereinafter considered, 
It Is doubtful if the number of economic mining machines 
on the market at the present time will exceed a half 
dozen. 
There are many reasons why the energy of so niany 

Inventors has not been crowned with greater success. 

Fio. 10.—BIRDSEYE V I E W OF It 

•decided advantage. It Is believed that within this 
period the subject has received more attention than 
during any other period since its Inception. While this 
is true, the subject of mining coal by the aid of machinery 
is by no means of recent birth. The records In the U. S. 
Patent Office show tbat as early as 1858 it had material
ized to such a point as to be considered patentable. The 
flrst claim filed in this country and the first patent 
gauted on a mining machine was No. 19,545. It was 
issued to C. A. Chamberlain, of Allegheny City, Pa., on 
March 9, 1858. This pioneer inventor conceived the 
idea of attacking the coal by meaus of a horizontal 
wheel In the perimeter of which he inserted cutters. On 
October 23, 1858, seven months later, Mr. E. Slmpkins 
of the same place filed a claim upon which patent No. 
21,918 was issued. The Inventive genius of this man 
led him to conceive the idea of imitating the miner with 

order that the machine may withstand the resistance 
offered by the coal. It will be readily seen that the min
ing machine is thus deprived of suggestions, alterations 
and Improvements that would be offered by both me
chanics and Inventors, were It operated where it would 
be exposed to the public eye as are other labor saving 
devices. Even since the introduction of the first eco
nomic machiuc, which was about 1870 or 1877, there 
have been scores of machines patented and placed on 
the market, many of them possessing features that 
would have been of great value to the mining industry 
had they been fully developed, but upon trial they were 
found to be too frail, and after a number of vexatious 
delays, caused by breakage, the were consigned to the 
scrap pile aud tlie disheartened inventor found himself 
forced to abandon his hope of reward, and return to his 
former vocation. Had he been possessed of a knowl
edge as to the units of work that are required to under
cut the coal, he would have increased the factor of 
safety in his calculations and the result might have 
been more satisfactory. 
But few coal veins are adapted to machine mining at 

all and iu a still smaller number can the present type 
of standard machine be used with economy. For profit
able mining the roof must be strong and free from slips 
or bell shaped balls. Especially is this true of the 
rotary bar or of the end cutting chain machine, either 
of which cannot be well operated if the props are set 
less than twelve feet from the coal face. Tne floor of 
the coal vein must be nearly if not quite level to admit 
of the successful working of machines. There is no 
instance within the writer's knowledge where the min
iug machines have given satisfaction when operated on 
an uneven floor. The thickness of the vein has been 
considered as the index by which its adaptability for 
the introduction of mining machines is to be determined, 
and with but few exceptions, no attempt at any installa- . 
tion has been made except in the very thickest of the 
veins, and so machine builders have designed only for 
the mining of high coal. For this reason the practi
cability of using machines In reclaiming the coal in 
thin veins still remains undeoided. This is largely 
owing to tho fact that the fiber of the coal Is as firm in 
the thin veins as lu the thick, so that the power required 
to undermine the coal remains the same, hence the 
weight of the machine must be as great for one as for 
the other. The diminished space In whicli to use the 
I bars by which the machine is moved, also the necessity 
of using a shorter bar, thus diminishing the leverage, 
makes the moving of the machine very laborious and 
slow and thus diminishes the opportunity of profit that 
might be derived from their installation. With a view 
of widening the field of machine mining, some manu
facturers have turned their attention to the designing 
of a machine that would be of such a height as to not 
come In contact ,vlth the roof while being moved, but 
the weight of the machine was eo great that it offered 
no encouragement to the operators in thin veins. The 
mere fact that a machine Is of a height that will permit 
of Its being readily moved is no guarantee that it can 
be profitably used in that vein. It is an old rule in 
mining to make the undercutting the same depth as the 
coal vein is thick. If a proper amount of powder is then 
judiciously vised, the coal will be liberated in its best 
possible form. 
The present type of bar or chain machine is designed 

to undercut from six to seven feet and where the vein 
Is from eight to twelve feet in thickness, this is of 
course much less than than the rule would require. In 
such an Instance great difficulty has been experienced 
in producing merchantable coal, owing to Its flaking off 
in thin slabs so shattered as to not stand handling. 
It has been fouud that a seven-foot machine must be 

much heavier than one that is designed to undercut but 

FIG. 1 1 . — P A N O R A M I C V I E W OF R O S C O E PLACER. 

L O W E K U N D E U C U R E N T ; 2, UPPER U N D E R C T KKENT; 3, G R A V E L SLUICES; 4, M A I N FLUME; 5, LUDLUM'S G R A V E L ELEVATOR; 6, W A T E R LIFTER; 7, GIANT NOZZLE; 8, SUPPLY PIPES; 

9, T H E PIT; 10, STONE D AM; 11, GRIZZLY BARS; 13, N A T U R A L F L U M E W I T H E M B A N K M E VT; 13, PENSTOOK; 14, -IUNOTION OF ALLEN'S STAVE 

PIPE W I T H STEEL PIPE; 15, C U M PANY'S HOUSES; 10, RIVER; 17, O R Y HI VER HEI>. 

his pick. This claim stands to-day as the only applica
tion ever having been filed for protection on a pick 
machine. 
Grier and Boyd, of Hatton, Pa., secured a patent July 

12, 1864, on a machine which consisted of a series of 
augers working in unison in the same plane. Their 
patent number was 43,493. This would be classed as 
an end cutting n-achlne, and waa the first "auger ma
chine" upon which a claim was presented at the Patent 
Office. A number 6"f machines of this type have recently 
been designed to be driven by electricity. It has been 
found that the bit being in constant contact with tho 
coal becomes heated, which removes the temper. It has 
also been discovered that as the augers advance while 
displacing the coal they become less rigid and have a 
tendency to become tangled. The circular saw has 
suggested one of the popular ideas among Inventors as 
to the suitable device by which to reclaim the coal from 

One Is that mining machines are operated in caverns of 
Egyptian darkness into which even inventors who have 
this problem under consideration rarely enter, hence 
the machine escapes the gaze of the inquisitive me
chanic who is constantly prying into ingenious devices 
which are exposed to the light of day. This results in 
the skilled mechanic and the inventor having little or 
uo knowledge as to the requirements of a successful 
mining machine or to the amount of labor that it must 
perform. They are equally ignorant as to the rough 
usage that it must withstand in order to reclaim a ton 
of coal with economy to the mine operator. Although 
the most intelligent and skilled miners, thoroughly-
versed In their vocation, are usually selected to operate 
the mining machines, as miners they are entirely want
ing in the knowledge of mechanics and are therefore 
unable to calculate as to the amount of additional 
strength required or of the form or place to apply it in 

six feet, hence it is the writer's belief that if in these 
veins the machines were designed to undercut from 
three and one-half to four and one-half feet, as the 
thickness of the vein would demand, it could be so 
reduced in weight as to be readily moved into position. 
Such a machine would be designed to undercut the full 
thickness of the vein and the coal thus produced will 
enter the markets in as good form as if it were the pro
duct of pick mining. 
In making installations, operators have generally 

adopted one of the three types of machine. These are 
th* rotary bar, tlie chain and the reciprocating patterns, 
and in these Investigations only the two former have 
been considered, for the reason that they received the 
greater consideration among the operators, presumably 
from the fact that they have been regarded as the most 
profitable to operate. The manufacturers of the recip
rocating machine lay claim to holding a priority In 
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entering the tield. The age in this case cannot be 
dellnitely settled without first knowing which was the 
first to pass the experimental point. This type of ma
chine, however, holds a very* important part In the 
industry aud is indispensable in a mine where machines 
of the other types are installed. In such cases it is 
used to do the cutting near faults where the coal con
tains balls of iron pyrites, etc., or other foreign matter. 
It le a machine that can be employed advantageously 
in driving narrow entries or iu mining under tender 
roof. This type of machine Is also regarded with much 
favor by the operators in the thin veius, owing to the 
ease with which it can be transported about the mine. 
It is designed to undercut a depth of four and one-half 
tett, which in many of the thin veins is ample to insure 
the production of a merchantable coal. 

The early Installations of mining machines, beginning 
about 1877, were confined to the use of compressed air 
as a motive power. This continued nutil early in the 
year of 1889, when electricity was first successfully ap
plied to a rotary bar machine by the Jeffrey Manufactur
ing Co., of Columbus, Ohio. This machine is still in use 
in the mine in which it was first installed. The ease 
and economy with which this new power could be con
ducted about the mine commanded for it at once the 
attention or the inventor and operator. It placed the 
employment of the mining machine within the reach of 
a greater uumber of operators, and the development of 
machine mining has gone forward rapidly since that 
date. 

The question of operating mines by electricity has 
received more discussion during the past six years than 
any subject before the mining public. And the few years 
elapsing since the first introduction of electricity has 
witnessed its successful application to every labor sav
ing device in the industry in which compressed air had 
formerly been utilized. Furthermore, it has been 
known that the amount of power required to operate the 
mining machines has been reduced ; also that the con
struction of the mining machine has beeu improved and 
that new and improved machinery has been designed to 
attack the coal in a more advantageous manner. Still 
there has been no careful Investigation of this progress 
or no published information for which the public has 
been the wiser. It would seem that the efficiency of the 
power, its adaptability to the uses of the mine, the 
amount of it required to do a given amount of work, the 
loss in transmission, etc., were questions which should 
have received ere this the most careful investigation and 
tbe results placed before the mining public. The absence 
of this information can only be accounted for on the 
assumption that the persons who desire it dislike to 
undergo the necessary hardships and inconveniences, 
much less to perform the labor, whereby it can be 
acquired. 

By reason of the scarcity and incompleteness of this 
information, which is absolutely necessary in order to 
intelligently discuss the subject, the writer has devoted 
several weeks to the making of practical tests as to the 
relative efficiency of the labor saving machines in the 
mines of Ohio. In order to set forth the results of this 
labor in a compact and lucid form, they are here pre
sented in the accompanying table. It will be seen that 
visits were made to seven mines located in various parts 
of three of the most important coal fields of the State. 
Tests were made of twelve mining machines of the 
several types that are now regarded as standard ma
chines. In securing these results the circuit was open
ed near the machine and meters registering potential 
and current were Inserted. Simultaneous readings were 
taken every fifteen seconds while seventy-three cuts were 
being made. It will thus be seen that the results as 
they appear in the table embody the averages of over 
1,400 readings, all of which were taken aud reduced 
with the utmost possible precision. 
In arranging this table it was thought desirable to 

show the comparative efficiency of the various types of 
mining machines while at work under the circumstances 
which the ordinary dally routine presents. It was also 
the purpose of the designer to exhibit the results of the 
tests made and the deductions drawn therefrom, as well 
as such other circumstances as would bear upon their 
value. 

In the first column have been placed the names of the 
miues, and In the next the names of the operators, the 
county in whicli the mine Is located and the character 
and capacity of the power plant. In the next column is 
represented the name of the machine, which also indi
cates its maker, and in the next the type of the machine. 
The fifth column exhibits the number of cuts that the 
machine made while beiug tested. It will be noticed 
that the number of cuts varies with the different 
machines. This was caused by a series of uncontroll
able exigencies, which are liable to arise at any moment 
during the progress of such an Investigation. For 
instance, on several occasions it was found that the 
machine had but few cuts to make before a change to 
another part of the mine, perhaps for want of a place 
in which to cut: and several times the testing was inter
rupted by the stopping of the generator and by break
ages of the machine. On one or two other occasions the 
work was stopped to allow the experimenting party to 
catch a train. Thus it will be seen that it was almost 
impossible to secure an equal number of trials to 
each machine. In the next two columns appear the 
average depth and breadth of each cut. The form
er was obtained by measuring the depth of the 
undercut In several places and striking au average. 
These figures should not be considered as represent
ing the depth which the machine is capable of cutting, 
as often the contour of the coal face is such that 
the machine is prevented from getting into a position 
that will permit It to make Its full cut. The average 
width of the cut, as made during tlie trial,which appears 
in the next column, does not represent the capabilities 
of tho machine with regard to the width of the cut. The 
reason why the machines are seldom set to make their 
full cut arises from the fact that a bar machine, so set, 
by reason of the Impossibility of making the two adjoin
ing cuts parallel Invariably leaves a "stump" In the un

dercut, while in the case of the chain machine, when the 
cuts are made the full width, there is left a projecting 
angle, at the back where the two cuts adjoin. In either 
case the shooting dowu of the coal is seriously interfered 
with. For these and other reasons it has been found 
economical with the present type of chain or bar machine 
to cut less than the width of the machine. The next 
column represents the number of square feet under
mined at each cut, and the next the time occupied by 
the machine iu making the cut. By this is meant the 
period elapsing from the time the machine first caught 
the coal until the desired distance under was attained 
and the machine reversed. In the next column Is regis
tered the average gross horsepower consumed in mak
ing the various cuts. The instruments were read every 
fifteen seconds during the time occupied in cutting aud 
the first two sub-columns give the maximum and min
imum readings, respectively, while the third gives the 
average horse-power for the cut. In the next column is 
given the fractional load, which was obtained by running 
tne machine light, with and without the feed. The next 
column exhibits the average net horse-power used in 
cutting, which embraces the average horse-power minus 
the frictional load. In the nest column is represented 
the average horse-power required by the machine to un
dercut oue square foot of coal in one minute of time. 
This is designed to reduce the efficiency of each machine 
to a common standard for comparison. In the last 
columns appears the average voltage for each cut, which 
has been introduced to show whether or not the machine 
worked under any disadvantage from this source. 
By referring to the average of each machine tested as 

they exhibit the different factors considered, it will be 
seen that the average maximum horse-power of the five 
bar machines is eighteen and one-half, nineteen and four-
teutlis, twenty-two and nine-tenths, twenty-six and nine-
tenths and twenty-six and eighteenths, while the chain 
machine shows twenty-one and six-tenths, fourteen and 
seven-tenths, nineteen and six-tenths, nine and eighth 
tenths, seventeen and two-tenths, twenty-two and twenty 
and one-half horse-power, respectively. These results 
are of the highest value to persons who contemplate the 
Installing of mining machiues. They should use the 
highest power exhibited under the type of machine se
lected as the multiple by which to determine the power 
of the generator necessary to insure satisfactory resnlts. 
Neglect in following this rule is a very common error 
practiced among the manufacturers of machines. They 
appear timid in presenting proper estimates of cost lest 
they discourage the operator aud thereby lose the in
stalling of a plant. Hence they take the chances of the 
maximum power not being required, or of being able to 
reinforce the power plant after the operator has discov
ered that a mistake has been made. Thus it is that at 
many plants the limit of power demanded is so close to 
the capacity of the plant. The minimum horse-power 
in the nest column is of no particular value, beyond giv
ing the amount of power required to undercut the coal 
under the most favorable circumstances. In tbe next 
column will be found the average horse-power required 
to make each cut, also the average horse-power required 
at each machine during the time that it was tested. It 
convoys the amount of power that must be ready at all 
times in order to operate the plant with any success. 
From this column there can be obtained a general knowl
edge of the resistance offered by the coal In different 
portions of the State as well as a general knowledge as 
to the relative efficiency of the several types of machines 
that are in use iu the industry. It will be observed that 
in the column of averages for machines, the horse-power 
consumed by the rotary bar machine appears as sixteen 
and one-half, seventeen, eighteen and nine-tenths, and 
twenty-two and seven-tenths, while the chain machines 
show eight and six-tenths, twelve and five-tenths, four
teen and five-tenths, fifteen and three-tenths, sixteen, 
sixteen and three-tenths and eighteen and one-tenth. If 
the number of cuts are taken into consideration, it is 
found that the general average horse-power required by 
the bar machine is eighteen and seven-tenths, while for 
the chain machine the average is fourteen and four-
tenths horse power. This shows by a comparison of all 
the coal cut during tbis inquiry, that the chain machine 
required four and three-tenths horse-power less than the 
rotary bar machine. The required power to overcome 
this frictional load of a machine is of vital importance, 
as It is so much power wasted to the operator. Under 
this heading in the subdivision of "Feed on" will be 
fouud the amount of power required to set eaeh machine 
iu motion, entirely apart from that used in cutting coal. 
This column shows that one chain machine required 
three and sixteen one-hundreths horse-power; one, three 
and fifty-one one-hundredths horse-power; one, three and 
seventy-seven one-hundredths horse-power; two, four aud 
twenty-seveu oue-humlredths horse-powor; one, four and 
thirty-four one-hundredths horse-power and one, six aud 
three-tenths horse-power. The first mentioned was a 
new machine of the most approved workmanship, aud 
was doing its second day's work. With the rotary bar 
machine tiie horse-power was five and thirty-one one-
hundredths, one other was six and three-fourths horse
power, while three were between seven and one-tenth 
and seven aud seven-tenths horse-power. It Is obvious 
that each horse-power saved In the frictional load is *B 
clear profit to the operator, if from the average horse
power required to make each cut, is deducted the horse
power required to overcome the frictional load, the re
sult Is the net horse-power consumed iu cutting the coal. 
This average will lie found to vary as docs that of each 
cut. W e again llnd the lowest powers indicated to be 
that of the chain machine which were five and four-
teuths horse-power and eight aud two-teuths horse
power. Then two show ten and two-tenths and ten and 
three-tenths respectively, then one eleven and eight-
tenths, one twelve and two-tenths and one thirteen and 
eight-tenths. The lowest average for the rotary bar 
machine appears at nine and three-tenths and the high
est at sixteen horse-power. 
The average, as seen In the foregoing columns of the 

table, will convey to the reader a very concise Idea of 
the elements which are important to consider in machine 

miniDg. It will be observed that each average con
sidered is in a measure dependent upon the others, also 
that they vary with each machine whether compared in 
distant mines or io the same one. The relative efficiency 
of the several machines being under consideration, it was 
therefore desirable to compare them by a common stand
ard, which is attempted in the column headed "H. P. 
Required to Undercut One Sq. Ft. of Coal in One 
Minute." It will be observed that the results include 
the frictional load. This was necessary, as the resist
ance offered varies with each machine, hence the power 
here indicated represents both that required to dis
place the coal and tbat required to overcome the 
friction of machinerj*. If the trials here considered 
had all been made in the same piece of coal, the 
results would give an absolute comparative efficiency 
for the machines here considered, but for obvious 
reasons this was impracticable, hence the comparative 
efficiency will differ in so far as the amount of resistance 
offered by the coal in one mine is greater or less than 
that encountered in another. It will also differ with the 
amount of variation in the coal fiber of the different 
parts of the same mine. From this column it will be 
seen that the lowest power as shown by a chain machine 
was four and two-tenths horse power. This machine 
was at the Snake Hollow mine, where the coal is said to 
be the best for pick mining of any in the Hocking 
Valley. The machine had the full power of a 150 horse 
power generator, which gave it a uniform potential. 
The next machine in order required five and seven-tenths 
horse power. This is followed by four requiring from 
six and one-tenth to six and nine-tenths, and one which 
was consuming eight and five-tenths horse power. 
The rotary bar machine requiring the lowest power 

was located at Murray City, ln Hocking county; which 
was eight and nine-tenths horse power. This is fol
lowed in order by oue requiring nine and two-tenths 
horse power; one, nine and live-tenths horse power; one, 
ten aud eight-tenths horse power; and one twelve and 
two-tenths horse power, which is the highest in the list. 
Had these results been obtained in the same piece of 
coal they would at once establish the pre-eminent 
superiority of the chain machine. By a further com
parison it will be seen that at Murray City, where both 
types were together in the same coal, there is a differ
ence of two and six-tenths horse power In favor of the 
chain machine. At New Pittsburg and at Kock Run 
both types under the same conditions exhibit the ad
vantage in favor of the chain machine, of three and one-
half horse power In the first Instance and two and three-
tenths horse power in the second. At the Congo mine 
In Perry county, there appears the best opportunity to 
form a fair comparison as to the relative efliciency of the 
several makes of types of machine under consideration. 
In making these tests each machine had the full poten
tial of the plant, and each was started with sharp knives. 
Care was taken that each machine be given an equal 
opportunity. Tlie coal in this mine is harder than that 
of any machine mine in the State, and the machines 
that have so far been installed here have been built 
with Increased strength to withstand the severe stress. 
The amount of resistance offered by the coal here will 
be more fully appreciated when it is known that the 
operators manufacture their own knives, which are 
said to exceed in number those made by the Jeffrey 
Manufacturing Company, and the cost of which has 
been estimated to amount to two and one-half cents per 
ton of lump coal produced. It will be observed that the 
two chain machines, which differ in the former compari
son of averages, require six and seven-tenths horse 
power each, wliile the rotary bar machine required 
twelve and two-tenths horse power or forty-five per 
cent, more power than either of the chain ma
chines to undercut one square foot of coal in 
one minute. By deducting from these averages the 
frictional load of each machine, the result obtained 
will be the amount of power required to displace the 
coal alone at the rate of one square foot in one 
minute. This calculation shows that at the Walhonding 
mine it would require three and thirteen one-hundredths 
horse power ; at New Pittsburg the chain machine would 
require one aud forty-three one-hundredths horse power 
and the bar machine two and four one-hundredths; at 
Orbistou the bar machine requires two and fourteen one-
hundredths horse power; at Murray City the chain re
quired two and fifty-nine oue-huudredths horse power; 
and tlie bar three and thirty-nine one-hundredths horse 
power; at Snake Hollow the chain required but one and 
four-one-hundred ths horse power, the lowest ever 
known ; at Congo the two chain machines consumed 
two and thirty-six one-hundredths and two and forty-
three one-hundredths horse power, respectively, while 
the rotary bar machine iu the same coal and with like 
advantages, required four and fifty-one one-hundredths 
horse power, the highest In the list; at Rock Ruu tiie 
chain machine used two and twenty one-hundred ths 
horse-power, and the rotary bar four and four one-
hundredths horse power. In the mines were both types 
of machine are employed a comparison will show that 
at New Pittsburg the chain machine saves sixty-one one 
hundredths horse-power; at Murray City, eighty one-
hunciredths horse power; at Congo, two and eight one-
hundri'dths and two and fifteen one-hundredths, or forty-
eight per cent*, and forty-six per cent., respectively ; at 
Rock Kim one and eighty-four one-hundredths horse 
power, or but fifty-four per cent, of the power required 
by the bar machine. These results seem to vindicate 
the theory of the writer expressed iu a former article, In 
which it was asserted that the chain was the most ap
proved instrument by which to out coal. This belief 
was based upon the laws which govern the woodsmau 
who cuts with the grain of the wood. The coal whicli is 
composed of decayed vegetation has retained its strati
fication, the difference between the two propositions 
being that In the tree the grain is vertical, while in the 
coal It lies horizontally. That Is, that the chain ma
chine, like the miner with his pick, attacks tbe coal 
with the grain anil imt across It. That Is, it splitn out a 
portion of the liber and leaves the cleavage both above 
aud bjlow smooth and undisturbed. The misapplication 



November, 1895. THE COLLIERY ENGINEER AND METAL MINER. 77 

TABLE OF EXPERIMENTS. 

M A D E WITH ELECTRICAL MACHINES IN SEVEN OF THE MINKS OF OHIO, COMPLETED JULY, 1895. THE RESULTS ARE THE AVERAGE PRODUCT OF 1,400 READINGS TAKEN 

WHILE 12 OK THE VARIOUS TYPES OF STANDARD MACHINES W E R E OCCUPIED IN MAKING 75 CUTS. M A D E HY R. M. HASELTINE, CHIEF INSPECTOR OF MINES. 
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A Morgan-Gardner projectile machine at the Walhouiitug mine wa*- tested during 0 three-minute cut and found to require 8.75 horse power at a voltage of 23r> v. 

At the Orblston mine a small motor driving an emery wheel was tested and found wheu running light to require 1.04 horse power, ane whoa grinding bits, 1 33 horse power. At the same n 
an electric p u m p ol the triplex pattern was tested. This p u m p was made by Gould & Co., of Seneca Fails, N. Y., for exhibition at tbe World's Fair. Has a ten borse power motor and four-inch 1 

tion and five-Inch discbarge, forcing water 2,0iXl feet, and a height of seventy-eight feet. W h e n running light it consumed an average of 3.4 horse power and when pumping, 4 6 horse power. 

At the Murray City 1 1 seven-foot Kay & M o Conn el fan, which wis producing 4*1.000 feet of air per minute, was tes f 10 4 horse powe: 
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of power a*-** exhibited In the ''otary bar machine tuny ap
peal* clearer, If the reader wll] imagine a revolving shaft 
set with knives sn arranged as to cut parallel to its axis, 
aod attacking the ond of a piece of timber. To.be com
pared to this would be a saw running horizontally and 
beiug applied to tbe side of timber. 

The economic results that accrue from machine min
ing form the vital factor of the subject uuder consider
ation. In the pursuit of information on this subject it 
was found difficult to obtain a wide range of record as to 
the amouut of coal that machines oT the reciprocating 
pattern are capable of producing. Great difficulty was 
experienced, also, in securing data by means of which to 
compare the results obtained by this type of machine, 
with those of tbe rotary bar or chain machine. This, in 
the main, was owing to the fact that the veins In which 
the reciprocating machines are most exclusively install
ed, differ greatly from those in which the other types of 
machine cau be profitably used. For instance, in the 
miue where the former type is used exclusively the veins 
are much thinner than those in which the latter ma
chines are employed. Again, iu the latter clasa of miues 
a portion of the product is often secured by pick mlniug, 
of which the amount of small coal is not kept separate, 
therefore the results here considered lack the breadth of 
observation that the writer had desired. Futhermore, 
where all types are employed in the same mine, the pro
jectile machlue is mostly used to work around faults and 
in places where the coal is defective, hence its capacity 
is not considered important and no record is kept of the 
work performed even when it is cutting uuder favorable 
circumstances. However, the following interesting 
figures were obtained with reference to a reciprocating 
machine using air as a motive power, and by compar
ing It with electrical machines of the same pattern, 
and of apparently equal efficiency, we may arrive 
at a fairly accurate conclusion with regard to the 
general merit of the machine when using electricity 
as a motive power. The facts that were obtainable 
show that in a four and one-half-foot vein which is 
free from impurities, the reciprocating machines aver
age twenty-eight tons of lump coal daily, which equals 
forty-two aud one-half tons run of mine. In this vein 
this represents an average undercutting of about 170 
square feet. The cost of mining is based on a ton of 2,000 
pounds of lump coal. This is considered equivalent in 
this mine to 3,030 pounds run of mine loaded in the 
mine car at the room face. The practice is to subdivide 
this, giving to the machine mau and his helper, con- I 
jointly, one-fifth, and to the loaders one-half of the price 
paid to the pick miner for the same amount of coal. 
Thus, ou a basis of sixty cents for pick mining, the 
undercutting would cost twelve cents a::d the loading 
thirty cents per ton. At this mine the power is esti
mated to cost five cents per ton additionally, which, if 
added to the above, will make the total cost of a ton of 
lump coal In the mine car at the working face, forty-
seven cents. The true amount of coal here represented, 
is lump, 2,000 pounds, nut, 424 pounds, slack and pea, 
600 pounds, a total of 3,030 pouuds. In another vein, 
which ha3 au average thickness of three aud one-half 
feet, the average space undercut daily duriug 1894 is 
given as 108 square feet, and the average dally produc
tion of each machine Is twenty-one and three-forths 
tons of lump coal. This is after it has passed over a 
one and one-quarter-inch screen of sixty feet area. The 
coal in this vein is strong tu fiber and has well defined 
joluts, hence It mines in large blocks. This will be more 
clearly seen by a glance at tbe production which con
sists of seventy and eight-tenths per cent, of lump, seven 
and seven-tenths per cent, of nut, aud tweuty-one and 
one-half per cent, of slack ; or in a ton of coal, 2,000 
pounds would be lump, 217 pouuds nut, and (397 pounds 
slack, which is equivalent to 2.825 pounds run of mine. 
At this mine during the two years previous when the 

coal was produced exclusively by pick mining, the pro
portion of lump was seventy-two aud four-tenths per 
cent., of nut, eight and eight-tenths per cent., and of 
slack, eighteen and eight-tenths per cent. Thus it will 
be seen that the output of the mine, when produced by 
machines, contains two per cent, less lump, one per cent. 
less nut, aud three per cent, more slack thau when dis
placed by the pick of the miner. It is regretted that 
the horse-power required to operate compressed air ma
chines of this type could not be obtained for this article, 
but it will be seen by referring to the foot notes of the 
table, that a Morgan-Gardner electric machine of this 
type, and of apparently equal efficiency, was tested in 
the Walhonding mine in Guernsey county. It was 
found that to operate It to Its capacity required three 
and three-fourths horse-power. 

In the consideration of the rotary bar and chain ma
chines It will be observed that the wage scale, while 
based upon the price paid In pick mining, suffers a much 
greater subdivision. For Instance, when pick mining is 
sixty cents, eleven cents per ton Is paid for cutting 
entries, room necks and all narrow work, while for 
undercutting lu rooms and for all wide work the price is 
eight cents per tou. For loading coal iu the entries and 
room necks aud for all narrow work, thirty-six cents Is 
paid; for loading out of breakthroughs betweeu rooms, 
thirty-seven and one-seventh cents, and in rooms and 
for all wide work the price Is thirty cents perton. Dril
ling preparatory to blasting the coal dowu, when done 
by the machine man, pays two cents per ton, while, if 
the loader does It, he receives three cents per ton. On 
this schedule it is found that the cutting and drilling 
costs ten and four-tenths cents per ton, and the loadiug, 
thirty aud seven-tenths per ton. Thus it will be seen 
the cost of the eoal on the mine car is forty-one and three-
tenths cents per ton, exclusive of the power. It has been 
found that the cost of power per ton of coal produced 
has not been determined at auy electrical mine within 
the range of this Inquiry. Therefore, to compare results, 
the cost of power In the first case must be deducted. It 
will theu be found that a ton of coal produced by the 
projectile maehlne is worth, exclusive of power, forty-
two cents, while by either of the others the cost is forty-
one aud three-tenths cents. It will thus be seen that 

with either type of machine the cost of the coal, exclu
sive of the cost of power, Is substantially the same. 
As the cost of mining is based on a ton of 2,000 pounds 

of lump coal It Is evident that the amount of flue coal 
produced Is an important factor to the operator; and 
the relative amount produced by any type of machine 
enters largely into the question of its adoption. With 
the projectile machine the undercut is about four and 
one-half feet in depth, and in order to get the necessary 
height in which to make the full cut, it is customary to 
block down the coal aloug the edge to a height of 
eighteen inches, gradually decreasing to a height of about 
four iuches at the back o[ the cut. When coal is mined 
in tliis way It contains a large amount of nut, pea and 
slack. Investigations on this point show that in a veiu 
four and one-half feet In thickness, the lump coal equals 
sixty-six per cent., the nut forteeu per cent, and the pea 
aud slack twenty per cent, of the output. The records 
show that by pick mining iu the same veiu the lump 
formed sixty-five per cent., tlie nut fifteen per cent, and 
the slack and pea twenty per cent, of the entire output, 
These proportions were the result of passing the coal 
over a screen of sixty square feet area with spaces of one 
aud one-half iuches beween the bars, while the nut pass
ed over three-quarter inch spaces. In another instance 
where the coal Is three aud one-half feet In thickness. 
the average proportion for the last two years has been 
lump, seventy and eight-tenths per cent., nut, seven and 
seveu-teuths per cent., aud slack, twenty-one aud one-
half per cent. Duriug the two years preceding, when 
the coal was all produced by pick mining, the proportion 
of lump was seventy-two and four-tenths per cent., nut, 
eight and eight-tenths per ceut., aud slack, eighteeu and 
eight-tenths per cent. The coal at this mine passed over 
a screen of sixty square feet area with one and one-
fourth iuches between the bars, while the nut passed 
over a three-fourths Inch screen. A comparison of the 
above results shows that the results do not differ greatly 
in the production of small coal. It therefore follows 
that iu a miue, situated conveniently to a market, the 
reciprocating machine is a desirable type to install. 
Again, where the coal is mined under a lease in which 
the royalty is based upou the lump coal, this type of 
machine will compare favorably with the pick miner 
whom it imitates. The rotary bar machine is found to 
carve a space about live inches in width, the chippings 
from wliich, on account of their fineness, are known as 
" Buck dust." All of this is thrown away and is there
fore a total loss. As a rule this comes from the best 
portion of the vein. In the case of the chain machine It 
has been found that the space excavated is practically 
the same as that of the rotary bar machine. It is 
claimed that twenty-flve per cent, of the cuttings aie of 
a size that can be sold as pea coal, but in order 
to secure this it is necessary to take out the entire 
mass and screen it. It Is therefore questionable if, 
after the dust has been hauled away and dumped, 
there is any profit in removing it from the mine. To 
get a comparisou of the amount of flue coal produced by 
this type of machine with that produced by pick mining, 
has been fouud quite difficult; as, to select different 
mines would be unfair aud where both methods are 
employed in the same mine, the fine coals are not 
weighed separately. Therefore the range of comparisou 
is of necessity much narrower than was expected when 
this inquiry began. The comparison here made is based 
on the production of a mine located on the divide be
tween the Sunday Creek aud Hocking Valleys, where 
pick miuing has recently been supplanted by machines, 
and the product of which is about equally divided be
tween the rotary bar and the chain machines. By refer
ring to the tirst comparison It will be seen that when 
the coal was produced by pick miuing, the lump coal 
represented sixty-six per cent., the uut fourteen per 
cent., the pea six per cent, and the slack fourteen per i 
cent, of the output. Since the introduction of mining I 
machines the lump coal represents 
seventy-two per cent., the nut twelve 
and one-half per cent., the pea one 
and oue-half per cent, and the slack 
fourteen per cent, of the production. 
It will thus be seen that in this in
stance the machine increases the 
amount of lump six per cent, aud that 
it decreases the nut one and one-half 
per cent, and the pea four and one-half 
per cent., while the percentage of 
slack remains the same ; so that when 
the coal was produced by pick mining, 
a ton of lump represented 3,030 
pounds, but Hluce the installation of 
machinery a ton of lump represents 
but 2,777 pounds run of mine. It will 
be readily observed that the projectile 
machine In the first instance In pro
ducing 2,000 pounds of lump coal 
produced 424 pounds of nut aud 000 
pounds of slack, while the pick miner 
in the same mine in producing 2,000 
pounds of lump coal added 402 pounds 
of nut and 010 pounds of slack, a total 
of 3,077 pouuds. At the miue where 
tho second comparisou was made the 
ivclpr* >••-.! ting machine In reclaiming 
2,000 pounds of coal added 218 pounds 
of nut aud 007 pounds of slack, a total 
of 2,825 pounds. Here the pick miner 
in mining 2,000 pounds of lump coal 
also miues 243 pounds of nut aud 510 
pounds of slack, a total of 2,702 
pounds. Where the comparison was 
made with the rotary bar and chain 
machine it Is found that while they 
produce 2,000 pouuds of lump, there 
Is an added tonnage of 347 pounds of 
nut, forty-two pounds of pea and 380 
pounds of slack, a total of 2,778 
pounds. In this mine the pick miner 
with every 2,000 pounds of lump coal, delivers addition
ally 424 pounds of nut, 182 pounds of pea and 424 

pounds of slack, a total of 3,030 pounds. It will be 
deduced from the above comparisons that owing to the 
variation in the amount of fine coal produced by the 
several methods treated, to make the comparison on 
the relative cost of lump coal would be misleading. 
Therefore, to make the matter clearer the comparative 
cost of a ton of run of mine coal on the sixty-cent scale 
will be taken as the basis of the following calculation. 
In the case of the projectile machine first considered a 
ton of run of mine coal, exclusive of power, costs 
twenty-seven and seven-tenths cents, while a ton pro
duced by pick mlniug costs thirty-nine cents. In the 
second comparisons made with the same type of ma
chine covering a period o( two years, the cost of a ton 
of run of mine coal is found to be twenty-nine and 
seven-tenths cents, while eoal produced by pick mining 
during a like period cost forty three and one-half cents 
per ton run of mine. By comparing the rotary bar and 
chain machine, it is found that a ton of run of mine 
coal, exclusive of the power, costs twenty-nine and 
seven-tenths cents, while in the same mine when pro
duced by pick mining it costs thirty-nine and six-tenths 
cents. This comparison indicates an apparent advant
age in the use of the projectile machine, which will be 
largely equalized when the number of tons that each 
type of machine produces daily is taken into consider
ation . 
A pertinent phase of the mining machine question, 

and one that has attracted the notice of the writer in 
his official capacity, Is that of casualty In machine min
ing. Whenever coal has been mined by machinery and 
the records are available, a marked decrease is shown 
in the accident list. As an illustration, in Hocking 
county during 1804, seventy-three per cent, of the coal 
was mined by machinery, which amounted to 1,453,391 
tons and but one fatal accident occurred in producing 
this enormous amount of coal. In the counties of 
Athens, Jackson and Perry each of which produced 
substantially au equal amount of coal, there occurred 
fifteen fatalities. A very small percentage of this coal 
was produced by mining machines. The State of Ohio 
during 1894 produced an output of 11,910,219 tons. In 
mining this there occurred forty-five fatal, 110 serious 
and ninety-six accidents of a minor character, or a total 
of 257 accidents, yet of all this number not one could 
be attributed directly to the mining machine. One of 
the principal reasons to be assigned for this is the fact 
that the number of men exposed to danger in machine 
mines is reduced nearly one-half. Again, the men 
selected to operate the machines and prepare the coal 
for their successful operation are usually of the highest 
order of intelligence to be found among the craft. Then 
there may be au element of selfishness which prompts 
the operator to use additional precaution in order to 
protect his $1,500 machine, and thereby furnish greater 
security to the mine employes. 

Written fur T H E COLLIKHV ENIUNEER AND METAL MINER. 

AN AUTOMATIC SWITCH. 

For Rapid and Economical Handling of Coal at 
Shaft and Slope Heads. 
(By Bhlrd Halberstadt, E. M.) 

At the Packer No. 5 (.'olliery near Girardville, Pa., 
the shaft has four compartments for hoisting, two of 
which only are in use at the present time. 
Iu Fig. 1, the general arrangement of the several 

tracks is shown. 
Forthe "empties" returning to the shaft a single 

track leadlug from the breaker joins a straight track 
from the shaft at point .4. From this straight track by 
means of an automatic switch the wagons are run onto 
either cage as desired. 
A timber track Is run off at a point between the 

P L A N OF T R A O 

switch and the shaft heal as shown. Tho present ar
rangement of the timber track Is but temporary and 
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will, when the contemplated improvements are com
pleted, connect with the straight track at a point be
tween .4 and B. It will be observed that by the present 
arrangement, timber is lowered only through compart
ment No. 2. 
As has been said the hoisting is done in two com

partments. An empty car or wagon returning from the 
breaker runs by gravity to point A, Fig. 1. At this 
point a spring latch is placed. The grade of the shaft 
track is toward the shaft. A car passing point A con
tinues on Its course on an ascending grade until its 
momentum is overcome, when It Is spragged and held 
until a loaded wagon has been brought up on the cage. 
The car is then released and ruus onto the cage pushing 
the loaded car ahead of it and starting it toward the 
breaker. 

For example, suppose tl age in compartmenl No I 
has arrived at the head of the shaft with a loaded wagon, 
the switch Is then set for the car to run ou the track 
leading to this compartment. 
At points /' aud E (Fig. 1) are placed hooks (Fig. 4); 

the passage of the car axle over one of those drives it 
forward to the second positiou as shown by dotted lines 
in Fig 4. Attached lo these hooks and passing baek-
wardly to the lever bar to which they are attached at 
points B and C (Fig. 3) are two rouud iron bars [k inch) 
which impart the motion given the hooks, to the lever 
bar which in turn imparts ft to the switch rails drawing 
them right and left to the main track as desired. If the 
hook at point D Is In the position shown by the dotted 
line, that at E ia lu position shown by the full line, 
(Fig. 4). 
As the cages in the shaft are lowered alternately the 

passage of a car over the hook on one track sets the 
switch to run the next car over the other. 

In Fig. 2 the switch proper is shown on an enlarged 
scale. At point E Is a pivot about which the switch 
moves. Between the points A and B, the switch rails 
are tapered as shown. At point C the lever bar works 
on a pivot. At D the switch rails are secured by a -t 
inch iron plate 3 inches wide. At point B are the 
double bars and rail seats. An enlarged drawing of 
this is shown iu Fig. 5. 

Under the frog an iron plate (\ inch) is laid which 
permits of the free motion of the switch rails at this 
point. In Fig. 2 the switch is shown not fixed for either 
track. In Fig. 3 is shown, on an enlarged scale, the 
lever bar and the double plate bars, a section of these 
last is shown In Fig. 5. The apparatus has been In use 
for a number of years at the colliery and It has giveu and 
continues to give excellent satisfaction. 
The switch was planned by Col. D. P. Brown, 

Division Superintendent of the Lehigh Valley Coal 
Company, aud It was made by the colliery blacksmith 
under Col. Brown's direction. 

apart. Accurate adjustment to pitch is secured by 
turning the nut on the end of each bolt, and, as the nuts 
are locked while in working position, this adjustment is 
permanent. The wearing surfaces are larger than In 
any known chain, and are designed for free lubrication 
while in motion. There is absolutely no wear on the 
bolts, so that restoration of the chain to Its original con-

A N E W CONVEYOR. 

Important Improvements In Conveying Machinery 
for Coal, Ore, or Other Heavy Materials 

Through the courtesy of the Link-Belt Engineering 
Co. of Nicetown, Phila., we are able to Illustrate aud 
describe lu this issue an Important improvement in con
veying machinery. 
Monobar is the name given by the inventor to a new 

chain for long distance conveying aud elevating, which 
combines strength, lightness, simplicity and durable 
qualities, and is destined to take a leading place among 
new and useful appliances for work of this class. Mon
obar maj* be briefly described as a series of bolts, flex
ibly connected, with attachments for conveyor flights or 
elevator buckets. Fig. 1 shows Its appearance as em
ployed in a conveyor, and will suggest to those familiar 
with chain conveying a superior advantage in that no 
material can lodge on the chain, or be carried under the 
wheels. Its construction is shown iu Fig. 2, in which 
the malleable iron joint is in light tint and the abutting 
ends of the bolts In full shading. Having no welds, 
which are the chief points of weakness iu wrought 
chains, and the malleable joints being so proportioned 
as to be in all cases stronger than the wrought Iron 

FIG. 1. 

bolts, the strength of the chain is that of a high-grade 
wrought iron bolt of the diameter employed. This, for 
a one-inch bolt is about 29,000 lbs. No distortion oc
curring up to the actual breaking point of the bolts, 
Monobar is stronger for its weight than any other chain 

* in use. Its design permitting and indicating the use of 
long bolts, the joints are relatively few, and both weight 
and wear are consequently reduced. It is detachable at 
every joint and readily and quickly assembled or taken 

ditlon requires only a renewal of the joints, when, after 
long .--i i \ ice, i hr*-* have become worn out. 
The flrst cost of manufacture being materially less 

than that of any standard chain for long distance con
veying, the invention presents the double advantage or 
low first cost aud cheap maintenance. The claims made 
for Monobar are substantiated by the record it has made 
in actual service. Conveyors In which it is employed as 
j a chain, varying ln length from 260 ft. to 600 ft. from 
end to end, have 
been in operation 
for some timepast. 
One of them, 450 
feet long, has been 
operated for the 
past six months 
bythe Kidder Coal 
Co. at W i l k e s -
Barre, Pa., in con
veying culm from 
the bank to the 
washery. The con
veyor has been In 
steady use ten 
hours per day, ex-
p osed to the 
weather, and has 
been run without 
lubrication or at
tention. U n d e r 
date of October 
17, the superinten
dent of the Kidder 
Coal Co. writes: 

" W e have used 
four other styles of 
chain, and find the 
Monobar conveyor 
superior to any of 
them. It is easy 
to disconnect, and 
costs practically 
nothing for repairs. 
T h e equalizing 
gears largely over
come the lashing or 
uneven motion 
caused by the long 
pitch." 
The equalizing gears referred to are Illustrated in Fig. 

3, and are of sullicient interest and importance to justify 
a somewhat complete description. They are designed 
to give uniform speed to elevator aud conveyor chains. 
They counteract the pulsating motion imparted by the 
driving wheels revolvlug at uniform speed, in chains of 
long pitch. Tliis jerky motion Is inherent in all chain 

and wheel mech
anisms. Unfortu
nately it cannot be 
readily counter
acted when chains 
of six iuches or 
less pitch are em
ployed, though 
equally destruc
tive, if less notice
able, than In case 
of longer links. 

In the illustra
tion a seven-tcoth 
sprocket wheel is 
shown driving a 
chain of 18" links. 
JVS each link en
gages the driving 
sprocket, it is con
trolled by a radius 
20*,'" long, meas-

inhiiiilllill ured from the cen
ter of the sprocket 
wheel to the center 
of the hinge joiut 
of the chain.When 
the wheel h a s 
made one - four

teenth of a revolution ('or one-half the movement neces
sary to bring the next link of the chain into engagement 
with its sprocket) the controlling radius is reduced to 
18:f-," (measured from center of wheel to middle of chain 
link.) Thia action Is like that of a connecting rod, the 
horizontal movement varying in speed, though the wheel 
to which it Is attached revolves uniformly. If the 
sprocket wheel makes ten revolutions per minute, these 
alternations of the chain fpeed occur 140 times per min

ute, and are necessarily fatiguing and destructive to the 
chain, producing a violent increase of the uormal strain 
at frequent Intervals without any useful result. 
The equalizing gears are designed to impart pulsating 

motion to the driving sprocket wheel exactly counteract
ing the variations In chain speeds above explained, and 
this is accomplished by making the pitch diameter of 

the spur wheel conform to a wave line, the 
number of elevations aud depressions in this 
line corresponding with the number of 
sprockets of the chain wheel, and driviug 
the spur wheel with an eccentric pinion as 
shown iu the cut, the sprocket wheel and 
spur wheel being keyed on the head shaft 
in proper relative positions. 

A series of exhaustive tests has developed 
the facts stated and proved the value of 
this gearing. By Its use less power is 
required and the destructive strain due to 
driving with circular gears is eliminated, 
thus permitting installations of greater lengths 
or the use of lighter chains. 
The above described Inventions mark a 

distinct advance in the application of 
modern methods to the handling of mate
rials. 

W h y a Fly-Wheel Burst. 

Tlie following editorial ln The Electrical Engineer of 
the 9th ult., explains the cause of the bursting of a fly
wheel in a clear and rational mauner: 

"The bursting of a fly-wheel aud partial wreck of the 
Hudson Electric Light Co.'s station at Hoboken, N. J., 
points a lesson which may well be impressed upon those 

Fio. 3. 

in charge of central stations. It seems that a short cir
cuit on the line had blown the fuses, and during their 
replacement the engineer had slowed down the speed of 
the engine by raising aud holding up the governor. The 
new fuses had no sooner been replaced, however, when 
they blew again, and the engineer becoming "rattled," 
in older to slow the engine dowu again, held the gov
ernor down. The result was natural, and the euglue 
raced until the lly-wheel burst. The unforfuuate 
engineer paid with his life the penally of his careless
ness. But It seems hardly credible that anyone should 
take such a means of reducing an engine's speed, instead 
of shutting off the steam at the valve." 
The fiy-wheel was on an engine built by Ihe Phila

delphia Engineering Co. of Philadelphia. That the ac
cident was not due to any fault ln the construction of the 
wheel is evident from the above editorial aud the fact 
that the Hudson Electric Light Co. ordered the Phila
delphia Engineering Co. to replace the broken wheel 
with one exactly like it. 

Interesting Books. 

"Cableway Sketches" and "Contractors' Methods 
employed oo the Great Chicago Drainage Canal " are Ihe 
titles of two very interesting illustrated pamphlets is
sued by the Lidgerwood M'f'g. Co. While primarily 
published to advertise Lidgerwood engines aud cable-
ways, they are of broader scope than mere trade cata
logues. The illustrations are attractive and the text is 
full of valuable pointers to engineers, mine owners and 
mine officials. They are sent free on request to the 
Lidgerwood M'f'g. Co., 96 Liberty St., N e w York. 

Large Boiler Sales. 

Messrs. II. E. Collins & Co., Pittsburg, Pa., Sole Sales 
Agents for the Cahall Vertical Water Tube Boiler, 
manufactured by the Aultman & Taylor Machinery Co., 
Mansfield, Ohio, advise us of the following sales of 
Cahall boilers within the past ten days: 
Mahoning Valley Iron Co., Youngstow n, Ohio, second 

order 300 H. P.: Sharon Iron Co., Sharon, Ohio, second 
order 500 II. P. • Phoenix Glass Co., Pittsbuig, 75 
H. P. : Citizeu.,'Gas Co., Bridgeport, Ct., 330 II. P.: 
Isaac Harter Milling Co., Fostoria, Ohio: Ilaluswotlh 
Steel Co., Pittsburg, 500 H. P. 
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INGENIOUS MINING CONTRIVANCES. 
This department is intended for short and plain descrip

tions of unpatented ingenious contrivances or methods 
used at -mines and found of value. When necessary, 
articles will be illustrated with cuts, if the vyriter will 
send a clear pencil sketch from which our artists can 
make the necessary drawing. 

If the ideas are clearly expressed ice icill make all needed 
corrections in composition. 

All accepted articles will he paid far at the rate of $5.00 
per column, payable in any hooks in our catalogue, irr 
that ofany other publishers. 

An Automatic Switch. 

By J. J. Ormabeo, E. M. 

At the Westmoreland shaft of the Westmoreland Coal 
Co.. near Irwin, Westmoreland county, Penna. some 
years ago, an accident occurred from a car of slate run
ning into the shaft. The surface arrangements were 
about as indicated in the diagram, Fig. 1. The loads 
were run from the shaft to the tip by gravity. The 
empties and slate cars were carried up grade from A to 
B by means of au endless chain, the Incline hoist being 
driven from the head-frame sheave. From the knuckle 

Written for T H E COLLIKKV ENI'INKER AND MKTAI. MINER. 

THE CAPELL FAN. 

An Interesting Account of the Invention and Sub
sequent Improvement of this Wonderfully 

Efficient Mine Ventilator. 
Great Inventions, like great discoveries, are some
times made in seeking for some other thing. The 
ventilation of coal mines, was not in the mind of the 
Rev. G. M. Capell, rector of Passenbam, Stoney Strat
ford, England, when he made a fan after his own fancy. 
To dry hay, was the work for which he designed it. In 
his case, necessity was truly the mother of invention. 
Season after season, the glebe hay crop had been spoiled 
by the peevish persistence of St. Swithen, tho patron 
Saint of wet weather, a mouthful of sweet hay had be
come a very scarce article in the rectory hay mow; 
when Mr. Capell conceived the idea of putting his green 
hay under cover, and drying it by blowing fresh air 
through, thus removing tiie risk incidental to exposure 
iu the opeu fields, in the climate of England. 
With the village blacksmith, as executive, and the 

parson, with his physics aud mathematics, as designer, 

cubic feet of air per minute. It was guaranteed to pass 
j 05,000 cubic feet of air at 325 revolutions, so that it is 
j doiug about 30",, more work at less than § speed. So 
that the guarantee of Mr. W m . Clifford, the sole licensee 
aud manufacturer was certainly a conservative one. 

Mr. .lames Blick, Inspector of Mines for the Seventh 
Bituminous District of Pennsylvania, sends us the fol
lowing results of a test of a Capell fan, at Moon Run 
Mine in the Pittsburg district; 
The fau is 8 feet iu diameter and 7 feet wide with two 

inlets. In drawing air from the mine it was run at 
a speed of 208 revolutions per minute, developed a water 
gauge of 1.1 inch aud produced a current of 108,000 
cubic feet of air per minute. After carefully checking 
this test, the mine was sealed off, and no air passed to 
the fan. It was then run at the same speed, (208 revo
lutions per minute) and developed a water gauge of 2 
inches. It will be noticed that when the mine was 
sealed ofT and the fan was passing no air the water 
gauge was doubled. In noting these figures, Mr, Blick 
says: 

" 1 have tested other types of fans under similar con
ditions to the above and found the W . G. to be practi
cally the same, when passing air from the mines and 

FIG. 1. 

at B the cars ran by gravity to the shaft, or to the slate-
dump via the switch at C, as the case might be. The 
accident was due to a wrong setting of this switch ; and 
to guard against any repetition of it, Mr. Robt. Ramsay, 
theu Supt, devised an automatic switch that gave full 
satisfaction. It has not, to the writer's knowledge, been 
described in print heretofore, although its simplicity and 
ingenuity would warrant It. 
The sketch, Fig. 2, shows Its main features. To the 

the two bridle3 near the ends of the switch-rails were 
fastened small rollers, as shown. The bridles were pro
longed and connected to a rocker shaft, to which a 
counter-weight was attached. The rails leading to the 
slate-dump were depressed below the level of those lead-
to the shaft, aud the stringers underneath the switch-
rails were made with a bevel so as to bring these rails 
to the right level for the slate track when the switch was 
thrown for it. Plates of iron were inserted in the paths 
of the rollers. The counter-weight was so adjusted that 

C A T E L L F A N , D H I V E N B V B E L T FROM E N * U N E . 

FIG. 2. 

when an empty car came along, the switch remained in | 
Its normal position as shown in the sketch, allowing the I 
car to go to the shaft. But the weight of a loaded car I 
caused the switch to move down the inclined plane, rais
ing the counter-weight. Immediately after the passage 
of the car this weight, acting though the rocker shaft, 
brought the switch to its normal position. So well was 
it balanced and so nicely did it work that a heavy man 
in an emply car would throw the switch to the slate-
dump. 

Compressed Air Locomotives. 

W e are informed by Messrs. 11. K. Porter & Co., of 
Pittsburgh, Pa., that their .•(impressed air mine locomo
tives are meeting with such favor that they are now 
building four tor different parte of the country. 

was produced, the germ from which the present fan grew. 
In 1893 1894 Mr. Capell succeeded lu making great 

Improvements in the power of his fans. He placed the 
the Inner wings at an angle, causing the air to be driven 
screw-propeller fashion into the fans body; he then 
formed the ends of these wings In the inlet into a scoop 
of special form, the portion nearest the center (or at 
point of slower motion) presenting a larger collecting 
surface thau that near the junction of inner and outer 
wings to which the inner wings set on an incline and 
gradually lead up the air. 
The result has been to increase the power of the New 

Capell Fan an average of 3 0 % compared with well 
known fans of the earlier patent. 
Fans on this system are now at work at Garswood 

Colliery, Wigan, England, 17 ft. 6 In. diameter, 
double inlet, capacity 450,000 cubic feet per minute aud 

6 in. water gauge. Two at Aller
ton Main, Yorkshire, \2\ ft. 
double inlet. < hie at Hutton 
Henry Colliery, Wiugate, Dur
ham, England, and at about 20 
other places in Great Britain, 
Germany, Belgium aud France. 
I tun fan 13! ft. diameter and 5 

ft. wide, at Sanquhar Colliery, 
Scotland, gave 100,000 cubic feet 
of air per minute and 1 iu. water 
gauge at 80 revolutions. 
The table below shows the per

formance of two fans each, of new 
and old construction. 
The American fans built under 

this patent have hitherto beaten 
the best British aud German prac
tice, as was shown in our last 
issue, when we give the record 
made by a Capell fan at the 
Youghiogheny Coal Co.'s No. 1 

,rii mMm Mine, at Scott Haven, Pa This 
is a single, eight foot fau, it runs 
at 208 revolutions per minute ami 
exhausts from a mine having 
about two miles of entries anl 

workings through which the air traverses. It 

when sealed off from the mine and passing no air. This 
fact clearly demonstrates the superiority of the Capell 
fan to produce a high W . G.. and also clearly indicates 
that it is much superior as a mine ventilator, to the type 
of fan in common use, especially for our bituminous 
mines wherein the area of our airways are often limited 
to 40 feet or less. At the time I made the above test it 
was not convenient to obtain the exact useful effect of 
the fan, but a near approximation would be about 73 per 
cent. I may say that the above 8' fan is more than equal 
to some of our 25' fans In use in this vicinity." 

Col. N. F. Sanford of the Moon Run Coal Co. was the 
first operator In America to adopt the Capell fan, built 
strictly on Dr. Capell's design. H e recognized Its 
strong features as soon as he saw the shape of the inside 
of the fan. 
It is claimed that In this fan, the energy of centrifugal 

force is practically undiminished by impact against non-
energizing surfaces, aud that its Hues allow of the free 

O L D CONSTRUCTION 
Stanton Colliery, Mansllold, 

England 
Diameter 181 ft.) „, . , 
Width n" ft f Stnleta Kevolutions por min.. 'ji*** 
Water gauge 11 ins 
Cu it. atrpormln. .l*J9,r*.ui> 
old Construction Fun at Dlgtij 

Colliery, Nottingham. 
England. 

Single Inlet, din. lb fi_ 
Width !}j ft 
Revolutions per inln, 2i'ii 
Wnter gunge. li In* 
Cu. ft. air por min.. 149,01*0 

N E W CONSTRUCTION. 
Allerton Main Colliery, York

shire, England. 

Width in" 11 
Revolutions iiermln. 215 
Wator gauge -1 r. IQS| 
Cu. ft air per mtn..840,001) 

tou Henry Colliery, Wlugato 
Durham Co .England. 

Single Inlet,dia.... 10 ft 

Revolutions per min. 820 
Water gauge 6.14 Ins 
Cu. ft. air per min.. *2hi7 

developes a water gauge of 1 Inch ami passes 85,000 

How of llulds in accordance with those well-known laws 
which govern them. 
The Capell fan has been the subject of severer criticism 

than usually falls to the lot of Inventions so Intimately 
affecting coal mining. The asperity of British criticism 
arose in the main from professional prejudice against the 
manner in which the fan was lirst described iu mining 
papers, its force being principally directed against 
such statements put forth iu W m . Capell's name, as 
that the fan gave 12!) per cent, of meohanical efficiency 
as the result of numerous aud repeated experiments by 
eminent mechanical euginesrs. 
This controversy was noticed in T H E COLLIERY E N G 

INEER A N D M E T A L MINHI* at the time, and to many of 

our readers Is ancient history. But It was not until 1888, 
that the seeming paradox was lucidly and scientifically 
explained, by Monsieur II. Bochet, Chief Inspector of 
mines, Paris. 

More recently, experiments were made by a Belgian 
1 omniissioi fans with Die Kateau, Capell and other 
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fans, in which the Capell was given a poor place. Iu 
nearly every foreign exchange which reached us, the 
facts that the commission was a commission of one 
person, and that he was the engineer to tbe owners of 
the Rateau patent was not stated. So that we welcome 
the advent of the Capell fan in America, where our own 
experts can see It and test It for themselves. 

C A I'E 1. EKEOTION AT M O O N K I N , P 

This fan Is driven by belt or other rope like most other 
important ventilation installations abroad built during 
the last 10 years. But we think with the so many dur
able and quick running engines to choose from here, 
and the freedom from prejudice on part of our engineers 
and operators, direct driving will In many cases be 
adopted. 

A Mine Foreman Killed. 

Mr. Thos. West, mine foreman at No. 3 Mine. Sher-
odsvllle, Ohio, was instantly killed on the tirst ult., by 
the explosion of a dynamite blast in the bottom of an 
air-shaft. He was at work In a hole being driven from 
the mine to meet the shaft. Through a mistake in in
structions the men sinking the shaft fired a shot which 
broke through aud caused the sad accident. Mr. West 
was born at Cammerton, Somersetshire, England ou 
May 3, 1800. As a boy he attended the public schools. 
Though compelled to earn his livelihood in the mines at 
an early age, he was ambitious to secure a technical 
education. At the age of 10 he took a special course In 
miuiug under Mr. W m . Tate, then editor of Science and 
Art of Mining at Wigan, England, and now assistant 
editor of T H E COLLIEKY E N G I N E E R A N D M K T A L MINEI*. 

After completing this course, he successfully passed his 
examination and received a certilieate of competency as 
a mine manager from one of the British examining 
boards. Mr. West came to America In the fall of 1802, 
and soon became foreman of a mine at Dell Roy, Ohio. 
In February of this year, he resigned that position to 
accept the forcmanship of the mine in which he lost his 
life. He was a man of most excellent habits, and a close 
and constant student. Had he not been cut off in his 
early manhood, his iudustry aud study would eventually 
have resulted in his attaining a high place in the mining 
Industry. Mr. West is survived by a widow and two 
small childreu. 

A Large Air-Compressor Plant. 

The Ingersoll-Sergeant Drill Co. has just received a 
large order for a complete plant of alr-compresslng ma
chinery for running drills, engines, pumps, etc. on the 
Jerome Park Reservoir work. New York. 
The contract for the construction of the reservoir 

was awarded to Mr. J. B. McDonald at 85,473,060. It 
involves the removal of upwards of 3,000,000 cubic yards 
of rock. The contractor has since theletting of the work 
madea thorough Investigation looking to a determination 
of the question whether or not machinery for excavation 
can best be ruu by steam, or from a central compressed 
air plaut. The central plant system has been adopted 
as the best and cheapest, the saving in expense beiug 
largely in labor and fuel. 
The plant made by The Ingersoll-Sergeant Drill Co. 

and adopted by the contractor Involves the use of com
pound condensing Corliss air-compressors run by high 
class boilers transmitting and distributing compressed 
air at 80 pounds pressure throughout the work. 

It is contemplated to use a battery of several air-com
pressors placed side by side, the unit adopted being a 
duplex compressor with steam cylinders 24" &, 44" in 
diameter, stroke 48", driving two piston Inlet air 
cylinders each 24 j " in diameter by 48" stroke, the 
capacity in free air of this machine being between 3,000 
aud 4,000 cubic feet per minute. This is a duplicate of 
the compressors at work at tbe Anaconda Mines in 
Montana where very economical results have been 
obtained. 

Cahall Boilers. 

Messrs. H. E. Collins & Co., Pittsburgh, Penna., sole 
sales agents for the Cahall vertical water tube boiler, 
manufactured by the Aultman A* Taylor Machinery Co., 
of Mansfield, Ohio, have opened a branch office in the 
Havemeyer building, New York City, for the sale of 
Cahall boilers for that district In charge of Messrs. W m . 
R. Hattler & Co. Mr. W m . R. Sattler is an engineer of 
national reputation, having been for sometime atthe 
Brooklyn Navy Yard aud Mr. Geo. C. Tewksbury the 
other member of the llrm. Is well aud favorably known 
throughout the New England and Eastern territory as a 
very successful salesman in the line of engines, boilers 
and general mill machinery, and Messrs. Collins ,fc Co. 
are fortunate in having secured their services. 

Collins & Co. also advise us that they are now ship
ping the second lot of boilers on the order for 10,000 
II. P. from the Apollo Iron .fc Steel Co. for their new 
mill at Yandergrlft 

WATER-POWER IN Ml N ING SERVICE. 

A Solution ofthe Problem of Regulation. 

A problem which confronts every prospective user of 
water-power—and not a few actual users of it—is the 
regulation of it to secure constant speed of the machin

ery driven, under the inevitable changing 
conditious of load and water pressure. 
This problem assumes serious proportions 

wiien electrical generators, iu turn driving 
other machinery, are to be operated. For lu 
such cases uot only the efliciency of the plant, 
and the quality of product are to bo consid
ered, but suddeu changes of speed materially 
effect the life of the machinery. 

Knowledge of these facts aud lack of knowl
edge of means for overcoming the troubles 
named, lu fact, until within a very recent 
period, lack of such means, has prevented at
tempt- being made to utilize what in many 
instances, are highly valuable water-powers. 
But with the recent accomplishments in the 
transmission of electrical energy over loug dis
tances, and in the use of compressed air, the 
utilization of water-powers at points far re
moved from the necessary location of the 
power plant proper, is receiving serious 
thought in mauy places, and, here and there, 
practical application. 
It Is probable that in no part of the 

world will better examples of engineering 
progress fn this direction be seen than ln the 
mining districts of the Rocky Mountains In the 
United States. Here the couditfons are In the speed 
highest degree favorable to the development and 
utilization of water-powers, once the solution of the I nor will act as a simple regulator, by opening or closing 
problems of transmission and regulation is demon- I the gates slowly as may be required. A variation In 
strated. High cost of fuel, and often scant supply of I speed greater than the one per ceut., assumed as the 
water for steam purposes at the exact location where ! limit permissible by the simple regulator, will cause the 
power Is needed, on the one hand, and an abundant | flexible end of the tongue to bend, making a second con-
supply of water under high head for power purposes, tact, and throwing into action a second set of magnets, 
one to fifteen miles distaut, on the other hand, are thus doubling the gate motion. This second set of mag-
conditlons which frequently prevail iu this region, and nets may lie brought into action at any desired variation 
which any live mine manager cannot look upon, at least greater than the first, aud may be used as a safety 
should not look upon, with indifference. against great changes of load. 

It is perhaps not too much to say to submit that there The builders of this governor make one hint to users 

be governed, aud a rise or fall in the speed causes a cor
responding rise or fall lu the lever B. The lever B is a 
part of the battery circuit and iu rising makes or com
pletes the circuit at C, energizing magnet 4 (Fig. 1) 
which causes an engagement of its pawl, and through 
such pawl turns a shaft (tho large shuft shown in the 
front iu Fig. 4) directly connected with the water-wheel 

gates, and causes such gates to 
open. An opposite variation ln the 
speed causes the other pawl like
wise to act, aud closes the gates. 
The governor for the compound 

regulator shown in Fig. 4 has two 
sets of contacts, indicateddlagram-
atically in Fig. 8. The small lever 

has a flexi
ble tongue at-
tached to Its 
free end and 
tho extreme 
end of this 
tongue has a 
second set 
of contacts. 
The con

tact points 
being adjust
ed so that 
the outer ones 
m a k e their 
circuit atone 
per cent, va-
r 1 at 1 o n ln 
speed, if the 

ioes not vary beyond this limit the second 
set of contacts will not come into use, and the gover-

FIG. 1. 

are to-day mining and milling properties in thi 
Mountains, barely paying expenses if not doing worse, 
which by a thorough revamping of power plant along 
the lines of modern approved engineering practice would 
become dividend-paying propositions. 
The matter of transmission of power, either electrically 
or by compressed air has uow reach a very satis
factory stage. The loss or "drop" cau be calculated 
almost to a nicety and the plant designed accordingly. 

GOVERNOR. 

Rocky ! of water power which will apply equally well to any 
' regulator. The gate rigging should be in good order, 
but it should not be exactly balanced ; It Bhould have a 
constant tendency to close at all points of gate opening. 
The point In this is to prevent back lash of Intermediate 
gearing. If the pressure is always one way there can be 
no lost motion. Another matter of Importance le to 
have the proper speed for the head of water. It is 
impossible to govern a wheel that Is running too slow, 

The advance within the last few years has been rapid I and besides It Is wasteful of water. A wheel that runs 
but no less certain aud successful, until to-day, profitable ' too fast will waste some water, but it will goveru all the 
examples of power transmission up to 
fifteen miles are not uuknown. Some 
installations of much greater magnitude 
have been made,with more or less success, 
aod been attended with a great amount 
of hurrah, but these for tho most part do 
not greatly concern the mining engineer. 
The cases will be few and far between 
where if water power can be utilized at 
all at a profit it cannot be reached within 
fifteen miles, and it Is not unlikely that a 
ten mile radius will be found to encom
pass the large majority of plants of this 
type. Put another way, it may be safely 
said that if all tbe miniug properties which 
have water power within ten miles profit
ably available were now utilizing it, there 
would to-day be an unprecedented demand 
for hydraulic, electric, and compressed air 
equipment. 

Within the past two years as great ad
vances in the matter of governing water 
power have beeu made as ln the transmis
sion of power thus generated, though the 
success of such efforts has not been so 
widely heralded. A water power regu
lator which has met a very favorable re
ception aud which probably has beeu in
stalled In more plants thau any other, is 
shown in the accompanying illustrations. 
It is known, from its inventor, as the Rep-
logle governor, and is made by the Rep-
logle i.TOveruor Works, Akron, Ohio. 
The Replogle water-wheel governor con

sists essentially of a regulator. (Fig. 1), a high speed better for Its excess of speed. This however is a matter 
engine governor (Fig. 2), and agravity battery with its i for water wheel manufacturers to give information 
circuit (Fig. 3 i. The electric circuit indicated in Fig. 3 ' about, andjeach such will determine the proper speed 
is that used in what is known as the "Compound" gov- ' for^any given wheel to attain best results. 
ernor for service under severe and sudden changes of ' 
load, such as electric railway or power equipment. During 18114 the United States produced 80,820.260mora 
The speed governor (Fig. 2) is belted to the shaft to , gold than silver, takiug silver at Its commercial valuation. 
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Thia department is intended fur tlie use of those *cho Irish to express 
their views, or ask-, or answer, questions on any subject relating to 
mining. Correspondent* need not hesitate to w-ite for supposed 
irant of ability. If tlie ideas are expressed, ur irill cheerfully make 
any correction in cum/msitioii that may be required. Communica
tions * hould not be (•>•' lengthy, and ^-rsona! rejections slmuld be 
carefully avoided. 

AU communications should be accompanied with the proper name, and 
address of fhe writer—not necessarily for publication, but as a 
rranlee of good fa ith. 

Edilor is not responsible fur views expressed in this Department. 
V*T~Corres}*indence should be in as simple language, and as free of 
technical terms and formula- as possible, consistent irith clear tola. 

Questions 011 subjects not directly connected with minimi will not be jn/b 
liMhed 

Hoisting, 
Editor Colliery Engineer and Metal Miner: 

SIR:—Please Insert the following questions in your 
valuable paper for some of the readers to answer. 
1. There is an engine located at the Merrian Colliery 

which has double conical drums which are 12 feet on the 
big end aud 10} feet on the small. The two flrst motion 
engines have a five feet stroke and 24 inch cylinders. 
The slope is 315 feet deep and pitches at 6 5 % and has a 
two inch rope. W h y is it that the tar does not stay on 
the drum 18 inches from the big end and it stays on the 
rest of the drum? It flys off about a foot wide ou the 
floor and does uot come off the rest of the drum. 

2. I am running an engine which has a drum 12 feet 
ln diameter and has a 2 inch rope. The rope has two 
gunboats on aud one dumps 5 feet higher than the other. 
H o w will I take the slack up. 

Yours etc., 
Mt. Carmel, Pa. P. S. 
Pumping. 
Editor Colliery Engineer and Metal Miner: 
SIR:—Will some correspondent please give a simple 
rule for determining the size of steam pump necessary 
to pump 30,000 gallons of water per day from a mine 
where the vertical lift is 100 yards. The steam pressure 
at the boilers on the surface averages 00 lbs. per sq. 
in. and the pipe which is covered with asbestos covering 
runs on the surface for 56 yds. then down the shaft 160 
yds., and then 8 yds. to the pump? What size steam 
pipe and wbat size column pipe should be used ? Also 
will a separator placed in the steam pipe near the pump 
permit of the use of a cheaper plaut than if there is no 
separator. Yours etc., 

ASST. SUPT. 

Oct. 11, 1895. Nelsonville, Ohio. 
How to Mine. 
Editor Colliery Engineer and Metal Miner : 
SIR:—Will you please publish the following question 
in the next number of the COLLIERY E N G I N E E R A N D 
M E T A L MINEI; for answer • I am miuing a 6 foot seam 
of splint coal which is located 38 feet under another 
seam 8 feet in thickness, the parting being 2 feet of coal 
and slate as roof of lower seam, and 36 feet of hard 
sandstone (Lower Freeport). How will the upper seam 
be affected if the lower one is mined out on the stall 
and pillar system and the room pillars drawn ? 

Yours etc., 
INQUISITIVE, 

Oct. G, 1895. Mammoth, Kanawha Co., W . Va. 
Surveying-
Editor Colliery Engineer and Metal Miner: 
SIR :—I am working a seam of coal that outcrops ou a 
piece of land which I cannot enter. The horizontal 
distance of the land line from the high side of the gang
way is 110 ft. I have driven a hole up on a pitch of 34" 
for 53 ft. from the high side of the gangway and at this 
point the pitch changed to 57°. I have driven on this 
last pitch a distance of 56 ft. H o w much farther can I 
go on the same pitch befoie I reach the land line. 

Y'ours etc., 
TOM, 

Oct. 22, 1895. Minersville, Pa. 
Ventilation. 
Editor Colliery Engineer and Metal Miner: 
SIR:—Will some of your contributors please answer 
the following question: What Is the best method of re
moving the smoke from a tunnel 7 ft. wide 6 ft. high 
and 630 ft. long, running Into a mountain'-' The truck 
or car used In taking out the rock requires a space 4S ft. 
wide and 4 ft. high. Yours etc., 

JOIINBON, 
Oct. 12, 1895. Durango, Col. 

Ventilation. 
Editor Colliery Engineer and Metal Miner: 
SIR: —I notice in your July Issue that Joseph Virgin, of 
Holsopple. Pa. gives the following rule to find the total 
quantity of air In a ventllallon question which was 
asked at a recent Nova Scotia examination. 

•JI •• ja: 50,000 : x 

'/ ** - I 91 :: 50,000*147,474 
-J 22(1.(101) W242.I 

30 
220,000 ****/242,000 

cubic reel 
N o w the question asked wns: Suppose that hy a given 

power 50,000 cubic feet of air per minute pass through 
au airway, 6 >; 5 feet In section, aud 10,000 feet long, 
and that a change.ls made by dividing the current into 
three splits of the following dimensions: 

First 6 X 6 feet, 4,000 feet long. 
Second 5 X 6 feet, 3,000 feet long. 
Third 5 X 6 feet, 4,000 feet loug. 

What quantity of air will pass through each of the 
splits that are now substituted for the original airway 
the power remaining the same ? 

A N S . N O W , to clearly analyze the question and prove 
the answer correct we will flrst And the actual units of 
work done, which will be found from the following 
formulas. The coefficient used is the oue recommended 
by T H E COLLIERY E N G I N E E R A N D M E T A L M I N E R some 

time ago. 
.00000001 X 10,000 X 22 X /50,000\ 

{ 30 ) 
30 

= 203.70374 lbs. pressure. 
W=P Q .-. 50,000 X 203*70374 = 10,185,187 uuits 

of work. 
For a constant quantity of air with equal lengths of 

airway, with any change that Is made in sectional area 
and surface, then the pressure per square foot would be 
iu ratio to surface, and to the square of the velocity, and 
in Inverse ratio to sectional area. N o w the pressure per 
square foot - and from the following relative 

figures we get the following relative pressure and power 
because power increases at the same rate as pressure 
with constant quantity. ] — — p -y* __ 

— * 9 1 j -9.30334568. 
/ 3 X 30 

V 91 

The lengths are as 10 and 11, and they must act In an 
9.30334508 X 10 

inverse ratio .-. 
11 

i.457587 aud for th 

three airways the relative pressure and power Is as 
follows : 
8.4575S7 X 3 = 25.372761, and relative quantity = 

50,000 X , 25.372761 = 146924 cubic feet. 

From P = — -— we find pressure to lie as follows -

.00000001 X242.000X ( m j 
-—g-j- — = 09.32289 lbs. 

pressure. 

Units of work — 146924 X 69.32289 •= 10,185,100. 
N o w from the terms of the question, the pressure in 

the three airways must be the same instead of the power, 
but the total power must be constant, and having got 
one relative pressure we must find the other from the 
following rul> A/VX"* 

36 X 3 , 

•'24X-4-
!.18371, for flrsti 

\ a 2 X SO = 35.03245 

125X1 v ,. 24.80614 
V 2 0 X 4 A 97.42235 

third 

The pressure beiog constant for the three airways, it 
is only neccessary to get the quantity aud pressure in 
oue airway, and we will use the secoud one: 

.*. 07.42235 : 35.03245 :: 140924 : 52833 nearly, 

.00000001 X 0600O X 1 30 ' 

Having obtained the two relative pressures we get tht 
total quantity as follows ; 

.09.322^ 
-J 68.2324 

And from 

09.32289 
24 

V 

147702.0 cubic feet. 

X a. we get the quantity tn 

Irway. 
97.42235 : 38.18376 :: 147702.6 : 57890.63 
97.42235 : 35.03245 :: 147702.6 : 53113.00 
97.42235 : 24.20614 :: 147702.6 : 36698.97 

147 02.60 ouljie feet. 
e have, Taking second airway for pressu 

Units of work = 147702.0 X 68.9575 = 10,185,202. 
Joseph Virgin will see from this that his answer is 

entirely wrong. 
Y'ours etc., 

THOMAS SHAW. 

Jenny Und, Ark., Oct., 1895. 
Ventilation. 
Editor Colliery Engineer and Metal Miner: 

Silt:—I shall be greatly obliged If some of your cor
respondents will inform me why most faus are run by 
belts Instead of direct connected engines? 

Yours etc., 
J O H N K, 

Oct. 3, 1805. Edwardsville, Pa. 

PRIZE CONTEST. 

PHIZES GIVEN FOU THE BEST ANSWERS TO 
•QUESTIONS RELATING TO MINING. 

For the beat answer to each of the following questions, 
the value of $1.00 in any of the books in our book 
catalogue, or six months' subscription to T H E COLLIEUT 
ENGINEER AND M E T A L MINER. 

For the second best answer to each question, the 
value of 50 cents iu any of the books in our book cata
logue, or three mouths' subscription to T H E COLLIERY 
ENGINEER AND MKTAI. MINER. 

Both prizes for answers to the same question will not be 
awarded to any one person. 
Conditions. 

First— Competitors must be subscribers to T H E COL
LIERY ENGINKKR AND M E T A L MINER. 

Second—The name and address in full of the contestant 
must be signed to each answer, and each answer must be-
on a separate paper. 

Third—Answers must be written in Ink on one side of 
the paper only. 
Fourth—"Competition Contest" must be written on 

the envelope In which the auswers are sent to us. 
Fifth—One person may compete in all the questions. 
Sixth—Our decision as to the merits of the answers 

shall be final. 
Seventh—Answers must be mailed us not later than 

one month after publication. 
Eighth—The publication of the answers and names of 

persons to whom the prizes are awarded shall be con
sidered sufficient notification. Successful competitors-
are requested to notify us as soou as possible as to what 
disposal they wish to make of their prizes. 
Competition Questions for November. 

QUE--*. 187. I am still busy with the invention of our 
proposed new safety lamp, and I still crave for a little of 
your assistance, which I have no doubt you will cheer
fully give by answering the following three questions: 

1st. What should be the diameter and length of the 
gauze cylinder If I use one; or if I use two, as is done in 
the case of the Marsaut, what would be the best dimen
sions for each of them, and give reasons why you prefer 
the sizes you name? 

2d. What should be the sizes of the wires and meshes 
of the gauze, and how many lines should there be to the 
linear inch ? 

'3d. What is the use of the bonnet or close shield, and 
should we adopt one in our new lamp? 

Q U E S . 188. W e are going to try some experiments by 
exploding flre-damp in a close, strong vessel, made of 
steel, and strong enough to resist the greatest pressures 
to which it may be subjected. The lire-damp is a dif
fusion iu which 10 volumes of air are saturated with one 
volume of marsh-gas To the steel vessel we are going 
to attach a pressure gauge, and I will feel obliged If you 
will tell me what the pressure will be at the moment of 
the explosion and after the steel shell and its contents 
or remaining gases have oooled down to the present or 
actual temperature of the outside air? 

Q U E S . 189. W e have on hand a ventilating fan that 
can discharge 120,000 cubic feet of air per minute, with a 
useful effect of 30 H. P. AVe are going to sink two rec
tangular shafts, whose lengths have to be twice their 
breadths and their areas have to be equal. One of them 
will be an upcast and the other a downcast for the ven
tilation, and to prevent a needless waste of energy we 
wish the shafts to be of such an area that only oue-third 
of the veutilatiug power, or 10 II. I'., shall be necessary 
to overcome the friction of the shafts. Will you, then, 
calculate for us the area and the length and breadth re
quired for each shaft? 

Q U E S . 190. W e have two airways which we will call 
-•1 aud B, and they are both 2,000 yards in leugth, and 
the air is blown through each of them with a difference 
of potential equal to 2 Inches of water gauge. A, how
ever, Is 10 feet wide and G feet high, and B is 15 feet 
wide and 10 feet high, and as we do not require more air 
to pass through B thau through A, will you fiud what 
quautity is passing along ^4, and what should be the 
area of a regulator In B to pass the same quantity as 
that of A ; the vena contracta being taken at .05, and k 
at .00000001. 

Q U E S . 191. An important vein of iron-stone is out
cropping on a hillside, and I will be obliged if you will 
calculate for me Its height above a point we will call A. 
To reach the outcrop, the nearest course is to descend 
from A to B aud then ascend to C, and from C ascend 
the hillside to D. N o w D at the point A makes an 
augle of elevation of 29° 8'. The distance from A to B 
is 91 feet, aud B makes an angle of depression at ̂4 of 
20° 20'. Tho distance of C from B is 125 feet, and C at 
the point B, makes au angle of elevatlou of 18° 26'. 
The distauce of D from C measured up the side of the 
hill, Is 240 feet. What then is the vertical height of D 
above the level of A, wheu the points A, B, C, and D 
all lie in the the same vertical plane? 

Q U E S . 192. What would occur if tbe force pumps for 
feeding a boiler were set at an elevation of 5 feet above the level of the feed water in the heater when the temperature of this water was 212° F. Answers to Questions which Appeared In September and Previous Issues, and for which Prizes Have Been Awarded. QUES. 175. There is at present a ready market and a good price for fire-bricks • flooring tiles for fire-proof buildings; commou bricks for (llllng aud backing; glazed and unglazed facing bricks; sewer pipes aud drain traps. < >ur Coal Mining Compauy wish to share lu this manufacture and trade, and have desired me to make sample bricks out of the underlays of five dlffermt coal seams wo are working. I have done to with tho following results. Clay of seam .4 makes a hard strong red brick 
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•coarse in the grain; clay of seam B contains iron balli 
but the dressed clay makes a soft white brick that is 
very porous; clay of seam C makes a soft white brick 
that is very porous and speckled with blackish brown 
spots; clay of seam D makes a hard coarse grained 
brick, and of a black and bluish color ; clay of seam E 
•makes a white brick that is very Btrong and flue In the 
grain. N o w I desire to know two things to enable me 
to make a satisfactory report to the compauy. 
First. AVhat classes of goods are each of the clays 

best adapted for making ? 
Second. What are the constituents in the clays that 

give to the bricks their different characteristics ? 
[We are sorry to say this question has not been satis

factorily answered and let us give a hint to those of our 
w'se competitors, that are thriving for advancement in 
their profession or intended profession of mining, That 
such knowledge as is required to answer this question is 
of the right character to promote its possessor. Num
erical questions and answers are of great value but 
without a substantial knowledge of chemistry, min
eralogy, geology and practical mining, mere figure 
knowledge is of no account.—ED.] 

Q U E S . 176. Here are two samples of bituminous coals, 
and in chemical composition they are both alike, and 
even make cokes that are alike, after they have been 
ground small and steeped In hot water. Hot water 
•dissolves out of sample A, nitre, and out of sample B, 
common salt, and what I want to know is this, what 
effect will nitre have on the coking of a sample A, and 
what effect will common Bait have on the coklug of 
sample B. 
[This question has not been answered with even ap

proximate, accuracy, therefore, it must be repeated. 
The man that can auswer these questions Is worthy of 
honor aud preferment, for this is the class of knowledge 
that makes men.—ED.] 

Qi'ES. 177. We have a bituminous seam of coal at a 
depth of 400 feet and lying nearly level, and we are going 
to work It by the system of longwall retreating. The 
floor Is a soft shale, and the roof is a slate. W e will be 
obliged if you will give us a map of the best plan of 
working, together with all the necessary explanation. 

A N S . I would work the coal on the principle of the 
accompanying plan and make the heading pillars from 

150 to 200 feet and would advance the face with brattice 
cloth partitions to direct the intake and return air 
currents. 
After the east and west headings have reached the 

bouudaiy line and are couuected with a face road I would 
arrange the ventilation to properly air the haulage roads 
and the working face. 

JOSEPH VIRGIN, 
Second Prize, W I L L I A M H O D G E , Holsopple, Pa. 

Forbush, Appanoose Co., Iowa. 

QUES. 178. We find the roof of a coal seam we are 
working is an argillaceous lime stone, and what our 
neighbors call the same seam In the surrounding 
collieries has in some cases a slate roof, in others a 
sandstone roof and In others an arenaceous limestone 
roof. Do you think it is the same seam of coal in all 
the cases, and if it is, under which kind of roof will the 
coal be thickest ? 

A N S . It is more than likely that the same seam has 
the different covers mentioned in the question, for such 
differences of the roof strata occur in this state, that is, 
Pennsylvania, and by observation I have found the 
thicknesses of the seams under the different covers to 
vary as follows : 
Thickest under calcareous shale. 
Thick under argillaceous shale. 
Much reduced under calcareous sandstone. 
Thin under sandstone roofs. 

J O S E P H VIRGIN, 
Second Prize, Jons V E R N E K , Holsopple, Pa. 

Lucas, Iowa. 

QUES. 179. I am now a fire-boss, but I am promised 
promotion if I can learn to level, will you therefore, 
show me with a sketch and an explanation how to level 
upgrade for 25 yards? Make the surface very uneven, 
and after setting up the instrument read the staff every 
five yards. 

Sta. 

B. M. 
1 
2 

B. 3. 

6.449 

10.838 
3 
4 

11.241 
5 

F. S. 

]1.301 
2 40C 
1.976 

3.747 
9 147 
0.776 

9 300 
II ( N i l 

H. of Inst. 

141B.5O0 

1425.047 

1485.513 

Elevation. 

1410.051 
1405.200 
1414.1(10 
14N..r-,JI 

1431.300 
I I I • 

1424.271 

1426.212 
14-J.J.512 

Kemarks. 

Top of atak»2. 

Summit 
Basin. 

In taking levels the elevations may be " independent," 
that Is, on auy assumed height as 100, 1000, etc.; or 
they may be referred to some fixed point, the elevation 
of which, above tide water has been previously deter
mined. 

In the present case we will suppose that a fixed poiut 

or " Bench Mark " is located between the two first sta
tions of our line and its elevation is 1410.051 ft. above 
tide level. The Hue is divided into stations of 5 yards 
each which for convenience are called 1, 2, 8, 4, 5 and 0. 
The staff or rod used is a 12-ft. sliding rod reading to 
the thousandth part of a foot. 
First, place the instrument in any convenient location 

being careful not to have it more than 12 ft. above the 
surface at station 1. It need not be necessarily on the 
line. Then with the rod on the B. M., take the reading 
0.449 and write it lu the column marked "Back Sight." 
This reading added to the elevation of the B. M. gives 
the first "Height of Instrument." Move the roil to 
station 1 and read 11.300 which is the first " Front 
Sight." 
Subtracting front sight readings from height of instru

ment gives the elevations of the points corresponding to 
to the readings. With the rod at station 2, the reading 
on surface is 2 400, a front sight. 

It is plaiu to be seen that the Instrument must be 
placed higher in order to see station 3, but before mov
ing it, take a reading on some solid, well-defined point, 
as for Instance, the top of a stake, and call it a "Turn
ing Point." Now move the instrument up the hill, tak
ing care to be less than 12 ft. above the turning poiut, 
and set it near the small summit noted at station 3. 
Then sighting to a rod on the T. P. read 10.523, a 

hack sight, and take the readings at stations 3 and 4 
which are lower than the instrument. Establishing a 
new T. P. on a stone near station 5 move the instrument 
once more and set it in a position to take the T. P. and 
Sta. G. 
To check the caliulations find the difference between 

the sum of the back sight readings and the sum of the 
front sight turning point readings. The difference thus 
obtained represents the elevation lost or gained in the 
operation. 
Second Prize, E. H. BAILEY, E. M. PO U T E R , 

Kock, W . Va. Eckley, Pa. 

QUES. 180. The action of one of our mine pumps is 
very peculiar, and it will startle you when 1 tell you, 
that any increase above a certain speed of the pis
ton reduces the lifting power of the pump, and at 
another increase of speed the pump loses the water 
ltogether. N o w as I would like you to explain the 

tricks of this peculiar pump, I will give some 
particulars. When the pump piston Is at the 
bottom of Its stroke, it Is 12 feet above the level 
of the supply water, and as the force to lift the 
keep valve and overcome the friction of the 
water moving through the tall of the pump is 
equal to a two-feet column of water, we may 
reason the mean lift to be 14 feet. Will you then 
tell me two things? 

First. What is the highest speed at which this 
pump can be run to obtain a maximum effect? 
Second. At what piston speed does the pump 

lose the water altogether. 
[This question has not been correctly answered and 

must, therefore, remain open.]—Ei>. 
Q U E S . 170. A wealthy laud owner has just granted 

me a lease to mine a lignite bed 10 feet thick and mak
ing an angle 70° with the plane of the horizon. The 
lease confers on me the right of way aud the power to 
utilize any ot the surface or underlying strata. The sur
face Is ou a bed of sand 20 feet thick and at flrst sight 
that would appear to be an unfavorable condition, but 
the lignite coal Is good, and can secure an open market 
at a high price ; we have however certain difficulties that 
must be overcome in the mode of working ; for example, 
this coal is exceedingly subject to spontaneous ignition, 
and any small In the gob, or pillars left in, takes fire as 
soon as subjected to Increased pressure. Therefore we 
must extract the whole of the coal, and I wish you to 
Instruct m e how to do It with the use of very little 
timber, at a small cost per ton, and with safety to the 
miners. To secure a good plan, think over all the 
modes of vein and bed mlniug in general use. 

A N S . This lignite bed will require special treatment 
and I would work it on the filling system, using the surface 
sand for the Ailing material, and this could be sent into 
the mine by a pipe line, a six-inch pipe would run suf
ficient Ailing with a good supply of water, If the bottom 
gangwayalong the strike, is situated above the drainage 
level. The sand could be supplied to the pipe line with 
a steam shovel and conveyor, and the gob would be 
filled as the coal was removed, and as none of the coal 
face would be long exposed, the spontaneous igultloD 
of the lignite would thus be prevented. 

JOSEPH JAME*-*, 1014 North Street, Tacoma, Wash. 

L E G A L D E C I S I O N S O N M I N I N G Q U E S T I O N S . 

immense N e w Turbine Plant. 

Four new turbines for Niagara: The Niagara Falls 
Hydraulic Power and Mfg. Co., have recently contracted 
with James Leffel & Co.. of Springfield, Ohio, forfourof 
their Improved double discharge horizontal shaft water 
wheels, to be of eight thousand (8,000) horse-power 
capacity, under a maximum head pressure of 218 feet, 
which Is far the highest head, under which turbines of 
large capacity, have ever been applied in this country or 
elsewhere. These wheels will drive eight electrical gen
erators, which will be connected direct to the horizontal 
turbine shafts without gears or belting; the wheels and 
generators all running in vertical planes. This is the 
second large order for turbines built by James Leffel & 
Co. for Niagara Falls; there being already several of this 
make of wheel, each of 1,200 horse-power, in daily oper
ation in the Cliff Paper Co. Mills, located at the cliffs, 
near the tuunel. This water-wheel company is also 
building four of their Cascade wheels for oue company, 
to be operated under seven hundred and thirty feet head, 
part of the power to be electrically transmitted, by con
necting the wheel shaft directly to the generators. The 
Cascade wheel Is, however, essentially and entirely dif
ferent in construction and operation from the turbine, 
being In principle an impulse and reaction wheel. This 
Cascade wheel plant will have an aggregate capacity of 
six hundred (600) horse-power. 

Reported (or TUB COLLIERV ENUINEKB ANU MKTAL MINER. 

An Agreement Creating Landlord and Tenant. 
— A n agreement whereby a party had the exclusive right 
to miue coal under certain land for 20 years, unless the 
coal toouer gave out, and to use in connection with the 
miue five acres of the surface land to erect buildings 
upon, and to build and operate railroads and flow water 
over such laud, for a certain royalty per ton of coal 
mined, not to fall below a tlxed amount per year, pay
able as rent for all the privileges granted. Such agree
ments confer present rights; they are assignable; they 
are for a fixed period; they provide for au annual rental 
independent of the mining of coal; the right to mine the 
coal Is exclusive in the lessees for the period flxed In the 
lease; the rent or royalty is by express terms payable for 
all use of the surface of the land, as well as for other 
privileges specified, and for coal mined. In principle, 
the rights granted are not different from those where one 
leases a stone quarry or sand bed or the like. The fact 
that iu the one case the article takeu is on or near the 
surface and In the other it is beneath the surface Is uo 
reason why ln the one case privileges granted to take 
and carry away stone or sand should beheld to be leases, 
aud iu the other the right to miue and carry away the 
coal and the valuable surface rights granted should be 
held to constitute a sale of the coal merely. In either 
case the sum stipulated to be paid, whether it be called 
"rent" or "royalty," isa profit Issuing out of the use 
granted, even more so thau it would be to use the land 
for agricultural purposes. In the latter case no pecepti-
ble quantity of the soil is taken, though the product is 
produced at the expense of utilizing the strength of the 
soil. In the former case a portion of the granted prop
erty is Itself taken. This Is in accord with the character 
of the grant, the use of the thing granted. The sum 
agreed to be paid Is for the use of the land, upon aud 
under the surface; aud such use involves the taking away 
of the coal. This construction of such contracts Is in 
harmony with their provisions, and in accord with usage 
touching such property; nor Is it In contravention of the 
provision of the statute, but creates the relation of land
lord and tenant within the statute, giving a landlord's 
lien for "rent." 
Lacey v. Newcomb (Supreme Court of Iowa.) 03 N. 

W . Rep. 704. 

Placer Patents.—The fact that a placer claim for 
which a patent has beeu issued included at the time of 
its location part of a lode claim, which had uot then been 
forfeited, is a matter which cannot be considered in a 
collateral attack upon the placer patent; by one who has 
made a subsequent vein location upon part of the same 
land after the issuance of the placer patent. 
The presumptions are all iu favor of a placer patent 

as against a lode claim located subsequent to its issuance 
upon part of tho same ground : aud where the patentee 
flies au adverse claim against the application for patent 
to the lode, and brings an action in support of such 
claim, the burden is upon the lode claimants to over
come these presumptions and to show by clear and con
vincing proofs that the veiu on which the lode claim was 
located was a known vein at the time of the application 
for the placer patent. 

Iu order that a vein or lode, included wlthiu the 
limits of a placer patent shall bo excluded from the 
operation of the placer patent, uuder the U. S. Statutes, 
so as to be Bubject to subsequent location, such vein 
must have been known, at the date of the application 
for the placer patent to exist and to contain minerals 
in such quantity, and of such value and quality, as to 
justify, under the circumstances theu existing, expendi
tures for the purpose of extracting thom. 
Montana Cent. Ry. Co. v. Mogeon(U. S. Cir. Ct.) 08 

Fed. Hep. 811. 

Notice of Location of Mining Claim.—Under the 
statute, requiring one who discovers a miuing claim to 
file a declaratory statement of such discovery or location, 
on oath, describing said claim in the manner provided 
by the laws of the United States, the statement must be 
of the discovery or location, as tvell as of the description 
of the claim, and an affidavit which merely states that 
"the description of said lode" is true is fatally defective. 
The statement. In a verification of a location notice, 
that the locators have "fully complied with the require
ments" of law, and local customs regulating mfnlng 
locations, is merely a conclusion of law and does not 
verify any fact. 

McCowan v. McLay (Supreme Court of Montana. J 40 
Pac. Rep. 602. 

Mining Claim.—The Supreme Court of California 
says; Independent of the acts of Congress providing a 
mode for the acquisition of title to the mineral lauds 
ofthe United States, the term " mining claim" has 
always been applied to a portion of such lands to which 
the right of exclusive possession aud enjoyment, by a 
piivate person or persons, has been asserted by actual 
occupation, or by compliance with local mining laws, or 
rules, or customs. The words " mining claim" as used 
in the law have no reference to the different stages in 
the acquisition of the government title. In our opinion 
it includes all mines, whether the title Is Inchoate, as in 
the case of a miniug claim in its strict sense or perfect 
as in the case of a fee simple title. 

Morse v. DeAdro, 40 Pacific Reporter, 1018. 

Competency of Servants.—The employment as 
trapper iu a coal mine of a b <y 144 years old, shown to 
be competent and careful, aud who has had several years 
experience in various kinds of work in coal mines, is not 
negligence, so as to render his employer liable to a fel
low servant for his carelessness. 
Kansas & T. Coal Co. v. Brownlee (Supreme Court of 

of Arkansas.) 31 S. W . Rep. 453. 
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WHAT ARE OTHER MINE OFFICIALS DOING? 

[ A T are other mine officials doing ? " is a 

question that should frequently arise in 

the minds of mine managers and their 

subordinate oflicials. It should be of such force as to 

lead them to visit other mines aud find out. N o one 

mine official in the World will be au unqualified success 

If he depends on his own knowledge and ingenuity only. 

Literature descriptive of general methods Is all right in 

its way and is of great value in leading a mine official 

into lines of thought that will result in greater econo

mies at hia mine aud safer plans of working, but such 

literature Is, as a rule, too general. W h a t makes a great 

improvement a success is the degree of perfection with 

which Its details are worked out. These details can 

best be studied and comprehended by a personal inspec

tion of the method of work in question. T h e writer 

during tbe past month visited a large colliery where, in 

the course of a few years, a broad minded manager in

creased tbe production nearly fifty percent., and reduced 

the cost of mining and prepaiing coal lu about tho same 

proportion. W h e n asked how he did it, he replied " by 

taking advantage of every economical device uud method 

I had ever seen and in some instances Improving on 

them." This manager wag a m a n who had in his long 

•'xperi •' visited many diffnvi.it colll-TieS and gauged 

the methods employed at each with a practical eye. H e 

is a reader of first-class technical literature, and this, 

with a faculty of discernment coupled with his practical 

knowledge, has made him a valuable official, and tho 

great corporation for which he works recoguizes his 

value in a substantial manner. N o one official or set of 

officials can expect to produce the best results if they 

depend solely on their own Intelligence. A n occasional 

visit to neighboring districts or even neighboring mines 

will result in every instance, in gain, if the visitor is 

broad minded and enterprising enough to recognize the 

fact that other officials sometimes know points that he 

is unfamiliar with. 

The experience of a prominent mining company iu 

Western Pennsylvania has proved that a policy of send

ing an intelligent official on a two weeks' tour of inspec

tion of the mines of other operators has proven of great 

value. A casual visitor to the mines of this company 

will instantly notice the m a n y economical devices and 

methods in use. These are not the development of ideas 

or the officials of the company. A s a rule they are 

adoptions of methods and devices in use at many differ

ent mines. 

T h e writer once met the general superintendent of the 

company in question at a mine over a hundred miles 

from his o w n locality. T h e object of his visit was to 

look at a system of haulage in a use. After an inspec

tion he stated that the only idea that he would use was 

the design of the detaching hook. His own system of 

haulage was equally as good, and in some respects bet

ter than that at the mine he visited, but the detaching 

hook, designed at the mine was just what he needed to 

increase the efficiency of his own plants. The time and 

money spent in this visit was repaid to his company 

m a n y times over in the next few months. This simple 

incident is merely given as an Illustration. Every intel

ligent mine official sent on an occasional similar tour 

will gather several such "Illustrations" which when 

adopted will frequently embellish the balance sheet of 

his employer with good e'zed figures on the profit side. 

EDUCATION A NECESSARY QUALIFICATION 
IN A MINE OFFICIAL, 

IN a recent address, a very prominent English min
ing authority, whose name is familiar in every part 

of the world where mining Is a prominent industry 

said: " Education conjoined with natural ability will 

now and hereafter be the guiding star of mining enter

prise. As a proof that technical education Is the key 

that unlocks the mineral treasures of the earth we have 

have only to notice the skill required in the designing 

aud application of mechanisms that make the manual 

labor easier and produce better results. The applica

tion of natural forces in hydraulic mining, and the com

binations of natural and mechanical forces for dressing 

the ores and for the separation of the metals from the 

baser elements all show the results of technical educa

tion coupled with practical experience. Again, ores that 

seem utterly worthless to the unlearned become of great 

value in the hands of the educated miner. The latest 

developments ln the preparation and coking of coal, as 

well as the most Improved methods of mining and 

bringing the coal to the surface, are not the outcome of 

practical experience only. They are tlie outcome of the 

application of technical knowledge applied by practical 

men. 
"There is is no reasou why a thoroughly practical 

knowledge of mining should not be accompanied 

by considerable scientific attainments, aud the mining 

engineer will find it advantageous to have some acquain

tance with nearly all the exact and physical sciences. 

"It is true that no amount of purely scientific or 

theoretical knowledge will fit a man to manage even a 

small mine in the absence of practical experience, but 

the capability of the practical man islgreatly Increased by 

scientific knowledge, ond the developments In mining 

which may occur in the the future, are likely to be in a 

direction where such knowledge will ho more necessary 

than ever. 

" Technical education consists of not only a knowl

edge of the natural and mechanical forces, but It con

sists of a knowledge of how to apply them. This 

knowledge becomes a broad knowledge only when the 

student keeps posted on ihe manner or methods employ

ed In applying these forces by other successful men. 

If he depends ou his own apltude only he will work in 

a comparatively narrow groove. 

" I would therefore urge all young men studying min

ing to endeavor to obtain scientific knowledge as well as 

practical training. Apart from the material advant

age to be derived from "scientific knowledge, it trains the 

intellect, and often develops a taste for some special 

branch, the study of which, instead of being a task. 

becomes a source of absorbing interest and unalloyed 

pleasure." 

ACCIDENTS F R O M FALLS OF ROOF A N D 
SIDES. 

M R . W. N. ATKINSON, in his presidential ad
dress to the members of tho North of England 
Institute of Mining Engineers, showed that in 

Great Britain, as well as in this country, the most fre

quent cause of accidents in mine** was "falls of roof and 

sides." While it is true that many accidents of this 

character arise from neglect, and a total disregard of 

the promptings of the instinct of self preservation, yet 

it must he admitted that many of our best and most 

industrious miners are liable to injury or death from 

this cause. Their anxiety to secure a -'good day"' 

inclines them to run risks that place them in jeopardy. 

The following table, covering a period of forty-two 

years in British mines, is of great value in supplying a 

contrast for gauging the progress being made in reduc

ing the number of accidents due to this cause. 

Clues of Accidents. 

Explosions of flre-damp 

Fall of roof and sldto,. . 

Mlst-'el lu neons, under-

"3 
E-* 

2,126 
18,226 
5,505 

7,199 
8,862 

36.41B 

si 
o " 

is 
«*-
o| 
d 

9,706 
18.H14 
6,263 

8,160 
3,484 

4li,42T 

1 

a ° 

I 

21 
40!4 
18H 

100 

Mr. Atkinson say's, "Falls of roof and sides In mines 

have always been, and probably always will be, account

able for more accidents and deaths than any other cause. 

It le a danger c o m m o n to all mines, and one to which 

every parson engaged underground is to some extent 

continually exposed." 

A n y proposal, therefore, that embodies a good scheme 

for reducing the percentage of this class of accidents 

cannot but be haiied with unqualified pleasure, and as 

the president of the Institute noticed a probable plan 

of accomplishing this very-desirable end. we give it her**J: 

" O u the other hand, there appears to be a growing 

feeling that by the adoption of what is called systematic 

timbering, greater safety would be secured, and m y 

own experience leads m e to conclude, that, conjointly 

with efficient supervision, this is the most likely direc

tion in which to look for further improvement." 

BORE-HOLE EXPERIENCES. 

I T may almost be said, that we know more about the 
surface of the sun than w e know of the interior of 

the earth, but with increased knowledge ofthe 

physical and exact sciences, and especially with the aid 

of the new revelations, that the core system of boring 

is continuously bringing to our notice, we will soon be 

able to sound the depths of the nether regions. These 

remarks are prompted by the facts given in Kuhlow's 

German Trade Review, concerning a boring In Germany. 

It appears a deep boring is iu the course of being made 

at Soudra in Germany with a 7 inch bore tube, and after 

reaching a depth of 354 feet, by some strong, and un

usually active interference, ihe tubes were disjointed 

and jammed, and therefore operations had to be for 

some time suspended until they were recovered. It is 

further shown that the tubes alone cost $2500 so that 

the cost of 354 feet of hole, and the cost of the tubes, 

were jointly an investment that was worthy of recovery, 

and therefore great efforts were made with strong 

grapples, to disengage the upper lengths, and so 

reach the bore eud containing the core, and in 

this they were successful in the face of unparalled diffi

culties, even greater than those experienced in oil-holes. 

This brings us to the point that is of interest in this ar

ticle. At a depth of 354 feet the bore cut into a cleft or 

open gash in the strata, that was so small, Indeed, that it 

made a gash In the six-Inch core, but did not cut it in 

two, aud out of this small cleft a mighty blower of car

bonic acid gas rushed into the bore-hole, with a pressure 

of from 3tl to 42 atmospheres, or 588 pounds pressure on 

the square Inch, and the terribly intense cold due to the 

expansion of this gas aud the deluge of water thrown 

with It, along with a shower of small stones like pebbles, 

all conspired as allies to defeat the task of the drillers, 

w h o were doing their best to extract the broken tubes. 

This task required heroism to combat with the Intensely 

http://�.ll-.-u.-l
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cold "mineral" water, (or perhaps, as the depth of cold 

would suggest, the tall water), the cannonade of pebbles 

and the suffocating gas. It appears that tlfe vertical 

column of water, gas aud stones reached an elevation of 

46 feet. The query confronting us, however, is this: 

What was the source of this gas'. and as we have no 

particulars given in the account before us of the topo

graphy of the region, we must remain ln speculative un

certainty, but let us notice that in all occurences of this 

character we should know the cause j or causes, or be 

careful to furnish such details or descriptions as might 

lead us by inference to forecast such a large outburst of 

gas in future cases, and lu knowing the cause to work 

out a remedy. 

ELECTRIC MINE LOCOMOTIVES. 

T H E General Electric Co. recently supplied the 
Enterprise t'oal Co. with one of their excellent 

electric mine locomotives for use in the Enter

prise colliery near Shamokin, Pa. While this locomo

tive is the flrst of its kind in the neighborhood of 

Shamokin, it is not the first electric mine locomotive 

used for underground haulage in an anthracite mine with 

the coal seams on considerable inclination, as is stated In 

the daily newspapers. 

The first electric mine locomotive In practical u-*c lu 

America was put to work In the Lykeus colliery of the 

Lykens Valley Coal Co., near Lykens, Pa., In the sum

mer of 1887. This locomotive was, aud is still in use iu 

a water level opening, and the seam of coal cut by this 

opening has as heavy, if not a heavier pitch than that at 

Enterprise. This locomotive was illustrated in T H K 

COLLIERY E N G I N E E R A N D M E T A L M I N E R for September, 

1887. It was designed and builtfrom plans by Mr. Schles

inger, ofthe Union Electric Co. of Philadelphia, a com

pany that has been out of existence for several years. 

Besides this original locomotive, a second one built ou 

the lines of the first, and constructed at the colliery has 

been in operation for several years past, and In a gang

way driven in an inclined seam. The credit of being the 

first mine manager in America to adopt electric mine 

haulage belongs to Mr. T. M. Williams of Lykens. 

There is no reason why the introduction of au electric 

locomotive in a mine working inclined seams should be 

remarkable, as such mines, as a rule present even 

simpler haulage propositions thau mines working Hat 

Beams. The question of electric haulage in fiat seams 

has long ago been settled ln a manner highly favorable 

to the electric locomotive. 

AN IMPORTANT OPINION. 

AN opinion that is of great importance to the coal 
mining industry, is that recently formulated by 

Deputy Attorney General Elkln or Pennsylvania 

for State Mine Inspector William Stein of Shenandoah, 

Pa. This opinion Is to the effect that the word miner as 

used in the phrase "practical experience as a miner," in 

the anthracite mine actof 1881, includes laborers, loaders 

roadmen, repairmen and others who work in the mines, 

but who do not actually mine coal. This opinion will 

doubtless Increase the number of applicants forexarnlnn-

tion for mine and assistant mine foremen. 

EXPLOSION OF GAS. 

An Explosion of Gas at Dor ranee Colliery, Wilkes-
Barre, Pa., Results in the Death of Seven Men, 
Including an Entire Corps of Surveyors. 

An explosion of gas at the Lehigh Valley Coal Com
pany's Dorrance colliery at Wilkea-Barre, Pa., on the 
7th ult., resulted in the Instant death of three young 
mining engineers and a fire-boss, and injuries to two 
others of the engineer corps and a miner, which subse
quently caused death. 
The mining engineer corps, under the direction of Wil

liam Jones and consisting of William Cahill, Llewellyn 
Owen, Robert Blanchard and Robert Miller, entered the 
mine early in the day to make the regular periodical 
survey. They were accompanied by Daniel .1. Davis, 
one of the fire-bosses of the colliery, whose duty it was 
to enter the various openings ahead of the corps ami 
examine them for gas, so as to avoid unnecessary danger. 
The corps had about completed its work for the day, 

and the young men comprising it. with fire-boss Davis, 
were on their way to the foot of the shaft. Mr. Jones, 
on examining his blue print of the workings, which he 
had along for reference, discovered that he had forgot
ten a little work. Leaving Miller and Blanchard where 
they were to take care of the instruments, Jones took 
Cahill, Owens and lire-boss Davis with him to finish the 
work. About ten minutes after leaving Blanchard and 
Miller, the party went into some old working, encount
ered a large body of gas, which was ignited, with the 
fatal results already noted. 

How the accumulation of gas occurred is not definitely 
known. The mine has always been known as a gaseous 
one, and every effort was made to keep it free from dan
gerous accumulations of gas. The opinion of General 
Superintendent Molster, as expressed at the coronet's 

inquest, was that the gas accumulated In the old cham
ber while the fan was stopped for about three hours, the 
previous day, to enable some repairs to be made on it. 

District Superintendent Jones, in his testimony, did 
not hold to this view, but thought the accumulation of 
gas might have been due to a local fall of roof blowing 
out some air stoppings and thus causing the ventilating 
current to take a short route past the workings in wliich 
the gas accumulated. Foreman Thos. Samuels testified 
as to the method of circulating the air through the 
mine. Ho had no theory to express as to what caused 
the accumulation of gas. He did not know of any stop
pings having been blown out by a fall, aud was unable 
to state whether the stoppage of the fan the day pre
vious caused it or not. 
Fire-boss John Bloomberg testified to having examined 

the chamber in which the explosion occurred, the morn
ing previous, before the fan was stopped, and said he 
found no gas. 
The testimony of several miners working In that dis

trict of tlie mine was to the effect that the ventilation 
was all right.and the usual quantity of air was passing the 
several points at which they were working. 
The evidence also deduced the fact that Inside Fore

man Samuel had directed Fire-boss Davis to go ahead of 
of the engineers and s**e that every place was safe before 
they entered 
AVhen Davis's body was found his safety lamp was 

hanging at his belt, and an ordinary miners' lamp was 
on his hal. This was presumptive evidence that he fired 
the gas by using a naked lamp, and the Corner's jury 
brought In a verdict that the accident was caused by his 
carelessn.-ss. This accident is, therefore, another ins
tance of carelessness causing the death of not ouly the 
man responsible for It, but the loss of six other valuable 
lives. 
Morris, the miner among tho killed, was 40 years of 

age. Davis, the fire-boss was 35 jears of age, and was 
well-known in Welsh musical circles, as he was posses
sed of a floe baritone voice. He was a man of most 
excellent character aud reputation as an official. He 
undoubtedly thought the workings free or ga**, and he 
paid the penalty for the assumption with his life. 
The men comprising the engineer corps were all prom

ising young men of superior intelligence, and excellent 
character. Jones, the head of the corps, was the only 
BOU of aged parents, of whom he was the only support. 
Owen was the sou of VV. I). Owen, Division Superinten
dent of the Lehigh Valley Coal Co's , Pittston aud 
Smithviile collieries. Cahill was the son of William J. 
Cahill, chief mason for the Lehigh Valley Co. Blan
chard and Miller whose Injuries resulted in death some 
days after the accident were both promising young men. 

M I N E I N S P E C T I O N IN ILLINOIS. 

The Recently Appointed Inspectors. Their Dis
tricts and Governor Altgeld's Instruction 

to Them. 

Through the courtesy of Hon. Geo. A. Schilling, 
Secretary of the Bureau of Labor Statistics of the State 
of Illinois, we are enabled to publish the following 
information regarding the future State mine Inspection 
in Illinois. 
On the 21st inst. Govornor Altgekl re-appoiuted James 

Keating, of Peoria; John Keay, of Springfield aud Thos. 
S. Cummlngs of Gardner, as mine inspectors. He also 
appointed Charles Duncan, of Streator : Hubert Picket, 
of Spring Valley ; Henry Malloy, of Decatur, and James 
! Bennett, of Hallldaysburgh, as new Inspectors. Previous 
to this time the State was divided into five inspection 
districts. The last legislature increased tho number of 
districts to seven, the two new districts being formed 
from portions of old ones. 
The new districts, with the inspector assigned to each 

are as follows • 
First District.—James Keating, Inspector; consisting 

of the following counties: Boone, McIIenry. Lake, De 
Kalb, Kane, DuPage, Cook. LaSalle, Kendall, Orundy, 
Will, Livingston and Kankakee. 
Second District.—Charles Duncan, Inspector; Jo-

Davless, Stephenson, Winnebago, Carroll, Whiteside, 
Ogle, Lee, Bock Island, Henry, Bureau, Mercer, Stark, 
Putnam, Marshall, Peoria and Woodford. 
Third District- Robert Pickett, Inspector; Hender

son, Warren, Knox, Hancock, MeDouough, Schuyler, 
Fulton, Adams and Brown. 
Fourth District.—Henry Malloy, Inspector; Tazewell, 

McLean, Furd, Iroquois, Vermillion, Champaign, Platt, 
DeWitt, Macon, Logan, Menard, Mason, and Cass. 
Fifth District.—John Keay, Inspector; Pike, Scott, 

Morgan, Sangamon, Christian, Shelby, Moultrie, Doug
lass, Coles, Cumberland, Clark, Edgar, Montgomery, 
Macoupin, Greene, Jersey, and Calhoun. 
Sixth District.—Thomas S. Cummings, Inspector; 

Monroe, St. Clair, Madison, Bond, Clinton, Fayette. 
Marion, Effingham, Clay, Jasper, Richland, Crawford, 
and Lawrence. 

Seventh District.—James Bennett, Inspector; Wash
ington, Jefferson, Wayne, Edwards, Wabash, White, 
Hamilton. Franklin. Perry, Randolph, Jackson, Wil-' 
llamson, Saline, Gallatin, Hardin, Pope, Johnson, Mas
sac, Union, Alexander and Pulaski. 
The old Inspectors falling of re-appointment were 

Hugh J. Hughes, of Litchfield; and Edward Fellows, of 
Galva. The inspectors are appointed for two years at a 
salary of *1,800 per annum. 

i >n Wednesday, October 23, 18!).*j, the seven inspectors 
appeared at the Executive Chamber by appointment, and 
Governor Allgeld took occasion to give them a general 
talk respecting their duties, and the policy of his admin
istration regarding the mine inspection service. 
The governor said • 
"The mining laws of this State were enacted for the 

protection of the weak and poor. The operator, who is 
strong, can take care of himself. These coal miners are 
sometimes ignorant of their rights; always poor and de
pendent, and cannot manifest their dissalisfaciion with 
objectionable conditions prevailing aiound the mines 

without risking their jobs. You are therefore appointed 
by the State to do for them what they cannot do for 
themselves. I therefore insist that in inspecting mines, 
you do so without peimitling the operators or their rep
resentatives to acuompauy you. 
" M a k e your inspection thorough and Independent, 

without their aid. After you have done so, find out 
from the men if there is any ground for complaint 
among them. The relation of the inspectors and eoal 
miners of the State should be of the most confidential 
and cordial character. No miner should hesitate to 
speak to you about the condition ofthe mine, for fear 
that he might be reported. While I insist upon a rigid 
and thorough enforcement of tlie law, for the health aud 
safety of the miners, I expect at the same that you will 
be respectful and courteous to the operators. 

"I further wish to say that there have been entirely 
too many accidents ; not that there have been more 
within the last f-;w years than formerly, butl mean to say 
that there were some accidents that should have been 
avoided. I know that accidents will occur, in spite of 
all that you can do, but I desire that, in the prosecution 
of your work the coming year, you will be so vigilant 
ln the discharge of your duty, that no accident will occur 
which can by proper attention beavoided. Should there 
be any such accident the inspector in whose district It 
occurs will be lu peril of losing his job." 
The governor here entered into a lengthy explanation 

of thecauses of tlie accident at Petersburg wdiere several 
men were crippled, and said that while the inspector may 
have had uo knowledge that the compauy was dropping 
their cage with greater speed than the law allows, still 
had he sounded the men during the inspection, he might 
have secured from them the information that the com
pany was transgressing the law. Furthermore, when 
au accident occurs, he forbade them from going to the 
injured man's home with the company's representative 
insisting that the miners would not, and could not speak 
in their presence with tlie same freedom, respecting the 
cause of the accident, that they would with the inspec
tor alone. 

He also cautioned them from becoming agents of ruin
ing tool companies, because it would lead to more or 
lees dependent relations with the coal companies, and 
would destroy to that exteut their efficiency in the 
service of the State. 
The conversation theu turned upon the practicability 

of enforcing tne enactment of the Thlrty-niuth general 
assembly, making the mine inspectors ex-ofilclo in
spectors, of weights and measures, that Is to test scales 
at coal miues. It is believed by the inspectors, and the 
belief is shared by Secretary Schilling, that the enforce
ment of the law is problematical, because of tiie expense 
it will entail It carrying tiie weights from place to place. 
The inspectors thought that no less than 1,000 pound 
weights would be adequate. The law Insists upon one 
inspection every six months. The express companies 
would charge $4 for snipping 1,000 pound weights fifty 
miles or less. Additional cost for hauling from station 
to mine, including helper, and again from mine to 
station, would cost an additional ©4. This would 
make for the 850 shipping mines throughout the State 
something like s27,000 for the two years, for which the 
Thirty-ninth general assembly did not provide one cent. 
The Inspectors and governor, however, will consider 

ways and means by whieh the law may be enforced at a 
nominal expense, meanwhile the subject is in statu quo. 
In taking his departure, the governor again reminded 
the inspectors that he wanted them to discharge their 
duties with more vigilance and energy than had ever 
been done before, and that he would be satisfied with 
nothing less. 

Mine Equipment Makers. 

With this issue of T H E COLLIEUT E N G I N R B K A N D 
M K T A L M I N K R , the Mineral Ridge Mfg. Co. of Mineral 
Ridge, O., begin a series of advertisements calling 
attention to the line of mine equipment they are now 
prepared to build. Mine cars are a specialty, but they 
are prepared to undertake anything from a car wheel to 
a steel tipple. Screens and coke larries also occupy a 
prominent place In their catalogue. _**—**; ~ 
A miners' pick Is as important in its way as a hoisting 

englue, and with this issue the Fulton Tool Works 'of 
Canal Fulton, O., begin au advertisement of the mining 
tools and supplies made by them. They are prepared to 
furuish anything in mining tools needed either in the 
anthracite or bituminous mines. 

Users of wire rope will hereafter find among our 
advertisers of such, the card of the Williamsport Wire 
Rope Co., Williamsport, Pa., aud will, we trust, not 
overlook the new patrons of Tns COLLIERY E N G I N E E R 
A N D M E T A L M I N E R , when in need of rope for hoisting or 
haulage use. 

A Handsome Publication. 

The Repauuo Chemical Co. of Wilmington, Del., the 
largest manufacturers of high explosives in America,have 
just Issued a beautiful pamphlet of eighty pages pro
fusely illustrated by half-tone engravings and all printed 
on heavy plate paper. The book is an exceedingly In
teresting one, aud will be appreciated by every mine 
manager who receives a copy of it. It will pay to send 
for a copy, which will be sent free ou request to the 
Repauno Chemical Co., Wilmington, Del. 

Mr. Chas. S. Herzig, E. M., whose interesting de
scriptions of the Tamarack audnsceola copper mines 
were published in this joutxal a few months ago, has ac
cepted a position with the Anaconda Mining Co. at 
Anaconda, Mont. 
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THE PROGRESS IN MINING. 
ABSTRACTS FROM THE PROCEEDINGS OF 

THE MINING SOCIETIES 

And Journals of Europe and America, Illustrating 
the More Modern Developments in all 
Branches ofthe Mining Industry. 

Steel Girders for Mines.—Iu September, this year 
Mr. E. Thompson read a paper ou the "I'se of steel 
girders in mines," before a meeting of the Federated 
Institute of Mining Engineers, and here is the Important 
portion of the paper : 

" A n instance of the advantageous substitution of steel 
for timber is found iu the present extensive use of steel 
girders in engineering structure where timber beams 
were formerly employed. Although the conditions of 
the use of girders in mines differ very considerably from 
their use in building construction, yet the various prop
erties of steel, Its strength aud durability, enable a 
girder to show equally satisfactory comparative results 
when used there for supporting the roof, as when used 
for any other purpose. A s an instance of the difference 
in the working conditions to be met with io a mine, it 
m a y be mentioned that the weight to be supported iu 
some places is not only unknown, but practically irresisti
ble, and the strain is further complicated by pressures 
both from the top and the sides. Instead of being regu
lar and uniform, the load Is varied, and Incases increases 
with sudden and tremendous force. In addition to these 
strains, earth movements occur, which teud to displace 
the supports of the beam, and teud to allow the frame
work to collapse. Heavy falls of roof also occur on the 
breaking of the beam, involving heavy costs in clearing 
away, and by the Inconvenience of the delay caused by 
the obstruction. In such cases the strength, durability 
and ductility ofa steel girder, as compared with a timber, 
are seen to great advantage. They earn- heavier loads, 
the safe dead load of an Iron girder being one-fourth of 
its breaking load, to one-fifth of the breaking load in the 
case of timber. Steel girders seldom break under sud
den weights, and by bending give indications of pressure 
and an opportunity of relieving it. As a proof of their 
ductility a Bessemer steel girder, 5 in. In depth by 4 in. 
in breadth of flange, weighing 22 lb. pet* foot, with the 
weight applied at the ceuter, took a permanent set of 
•f-g in., under a load of 14 tons, and showed a deflection 
of 7 ln. under a load of IT tons without breaking, aud 
instances of greater defections have occurred ln practice. 
It m a y be mentioned that In the mine where girders 
were placed here and there amongst timber bars, the 
latter have been broken while the girders remained u -
injured. If not too much bent, girders can be reset, 
crown upwards, or can be straightened for resetting, at 
a moderate cost, and are but slightly Impaired by the 
process. These severe conditions do not exist every
where; there are many roads In mines where the weight 
m a y be taken as fairly uniform, an approximate estimate 
formed as to the strength of the beam required, aud a 
suitable girder can be selected, so as to obtain the best 
results. The sections of girders In general use in main 
roads are as follows : 

Estimated 
safe dead 

Weight distributed 
per lout, load for an 

Hi't. span. 
Lb. Tons. 

"The safe loads are calculated at one-third ofthe 
breaking weight of the girders. O n account of the 
varying conditions of mines it is impossible to give a 
table of fixed minimum aud m a x i m u m length at which 
the various sections m a y be safely used. In some In
stances a 9 ft. girder (for an 8 ft. span), of the highest 
section, is used in the place of larch timber 9 in. in 
diameter. Iu others (taking the same span) a section 
weighing 22 lb. per foot Is required iu the place of larch 
10 lu. in diameter. The heaviest section in other cases 
has to be used as a substitute for heavier timber. 
Under comparatively equal loads the various sections of 
girders m a y be used as follows: — 

Weight per foot. Length of bars. 
Lb Ft FL 
if.' 6 to 8 
22 8 to 10 
21 10 to 14 

"Where weights come on suddenly and with great force 
it is safer to use the heaviest section, and In exception
ally heavy parts of a road the girders m a y be spaced 
more closely together. In wider spaces, where a central 
suppoit can be used, the strength of a girder is doubled 
by adopting their use. The relative costs are easily 
ascertained at any time, being dependent upon the 
fluctuations of the steel aud timber markets. <Vt the 
present time, estimating the girders at £5 per ton, these 
sections cost respectively 9d., Is., and Is. Id. per foot. 
Comparing these prices with best larch timber, the cost 
of gliders Is very little In excess of timber, and if the 
cost of cutting and trimming the timber be included, 
with an allowance for waste, steel girders will probably 
be found to cost less per foot, and in addition prove 
much stronger. Steel girders are also more easily 
handled, and cost less to set lu position. A larch bar 
9 in. in diameter aod 9 ft. long contains 5 cubic feet, and 
weighs when dry, 19 lbs. per foot. A larch bar 10 in. 
in diameter and II ft. long, contains 0[* cubic feet, and 
weighs 2-bj lbs. per foot. At Is. 3d. per cubic foot these 
bars cost respectively 63. 3d. and 7s. 9W1. each, wbile a 
9 ft. steel girder of light section costs 6s. 9d., and of 
medium section costs 0s. A larch bar, 10 in. oquare 
and 3 ft. span, is calculated to break under a load, 
placed at Its centre, of 17 tons. Girders compare favor
ably with timber, as they give an additional 4 or 5 in. In 
the height of the road; they possess greater durability 
where exposed to moist air, which, ln some mines, 
destroys the timber in a few wt-eks; and they are 
equally suited for pit bottoms, main roads and return 

airways. Gliders intended for use lu very wet places m a y 
be tarred at a slight cost. They can be drawn and reset 
many times, where perhaps timber would not be worth 
the cost of recovery. In the event of lire, timber Is not 
ouly destroyed, but helps to spread its effects, while 
girders remain Intact, and the road in good order. T h e 
blocking of the roads caused by floating timber is also 
avoided should the mine be Hooded with water. The 
methods adopted ln the sotting of steel girders are 
similar to those employed In getting timber bars. The 
most general modes are to insert the ends of the girder 
into holes cut In the sides of road, or to support them 
on walls or wood props. W h e n side pressure has to be 
met, girders resting on wood props must be wedged at 
the joint, to prevent the props from being displaced. 
Another method is to form a shoulder on the girder to 
form a support for the head of the prop. It is very 
important to keep the girders upright; where allowed to 
cant over their utility is considerably lessened. A ready 
method for maintaining them upright Is to place light 
timber horizontally from girder to girder, the ends of 
the timber being held between the llanges of the girders. 
W h e u canting over they tend to split the wood props 
upon whicli they rest, owing to the edge of the Ilange of 
the girder being forced into the timber. T o meet these 
cases a shoe, made of iron or steel, m a y be placed upon 
the under flange of the girder. Its under side forms a 
cap, and fits on the top of the wood prop. This shoe 
answers the triple purpose of preventing the canting of 
girders, the splitting of the wood props, and their being 
displaced by lateral pressure, or by collision with tubs. 
Girders are also used as props to supports the girder 
bars, the light section being equal iu strength to the 
timber generally used for that purpose. T o secur the 
girder props, and so form steel settings, various appli
ances have been introduced, so that in constructing the 
settings there is no need for cutting 01* punching of the 
girders, which would tend to weaken them. The first of 
these appliances is an iron or steel clip, made in two 
pieces, one-half of which fits ou either side of the bar 
and prop when set in the required position, and a bolt 
passed through the clip securely holds the framework 
against distortion by any pressure. The ends of the 
girder being firmly held, it is able to carry nearly double 
the weight carried by a girder whose ends are loose. 
Another appliance is a wrought iron holdfast or band, 
made In one piece, and placed obliquely over both the 
girder and prop when set. A n Iron bolt is passed 
througli the holdfast at the point where the girder rests 
on the prop, aud forms a shoulder to prevent its displace
ment. A s the holdfast passes over the top of the girder 
It has a greater leverage and extra proportionate power 
in preventing the canting of the girder. A third appli
ance Is an Iron or steel chair, in which the end of the 
girder and the top of the prop are placed, and are held 
securely against any movement. Steel settings are also 
constructed, in the formof arches, circles, rectangles, 
or squares, and are capable of resisting enormous press
ure, aud prove an efficient substitute for brick-arching." 

Recovery ofthe K a r w i n Colliery.—The following 
important particulars of the recovery of the Karwin col
liery in Germany, that was lost by a fire resulting from 

i an explosion on June 14, 1894, are taken from the 
j Colliery Guardian. "The commission appointed to 
organize the works necessary for the recovery of this 
colliery after the explosion of .lune 14, 1894, had several 
more or less conflicting circumstances to consider in de
ciding on the means to be adopted, ln the first place it 
was desirable, both from the owners' and the miners' 
point of view, to reopen the pits as soon as possible. On 
the other hand lay the risk of the fire not having been 
extinguished, and the consequent danger of its extension 
on the readmlsslon of air—a danger militating against 
the adoption of the most rapid method—viz., direct ven
tilation. Agafnst the proposal to put out the fire by 
Hooding the mine was tbe serious objection that with 
the natural supplies of water available this would take 
about twenty months to accomplish, seeing that some 
870,000 cubic metres of water would be needed to fill the 
pit, not to mention that the pumping out again of this 
amount of water, coupled with that of the average dally 
lnllux, would occupy a further space of 320 days with 
the pumps at hand kept constantly at work. Besides, 
the region of the fire would naturally be the last portion 
of the mine to be reached by the water, and the first un
covered by its removal, so that Inundation would not 
constitute any positive guarantee against renewed out
break. After reviewing all these points it was decided 
to proceed by first ventilating the Tlefbau (pumping) 
shaft as being farthest away from and least affected by 
the explosion. 
"All the shafts had been closed after the accident, anil 

frequent samples of the air in the mine taken for analy
sis. It being found that up to the end of June the per
centage of C< > was barely noticeable, it was assumed 
that the fire at any rate was making no headway, and 
that careful ventilation of the Tief bau sbaft might safely 
be attempted. Accordingly, on July 2, the pumps hav
ing been set going a week earlier iu order to clear the 
flooded Y. horizontal, this shaft was opened and the fan 
set to work. Shortly before mid-day a party descended 
and visited the II., III., IV. and V. horizontals as far as 
the sixteenth seam. The erection of stoppings to shut 
off this portion of the pit from the seat of the fire was 
commenced, but the explorers hail to retire at about 3 
p. m. on account of the increase of C O In the atmosphere. 
< hi the following day the erection of stoppings was con
tinued, but a rise In the percentage of C O (up to 0.51 
again forced the workers (seventy.five men) to withdraw 
at about 10 p. m. Owing to a breakage in the pumps 
the work In tbis shaft could not bo resumed until the llth 
of July, hut ln the Interim tho cover of the Franzlska 
shaft was removed to allow the escape of the high-press
ure fire damp, although nothing further in the way of 
ventilation was practicable for fear of feeding the tire. 
The difference of density between the fire-damp In this 
shaft and the outside air caused a current to set in 
towards the fire, and it was with difficulty thatthia could 
be arrested by stoppings, since the Interruption of the 
southward draught caused an lnllux of fire-damp from 

the east, filling up the seventeenth Beam. However, 
the erection of these stoppings isolated the Tiefbau 
shaft, and rendered Its thorough ventilation possible, 
and the next proceeding was the isolation of the Wil-
helm seam at the IV. horizontal, a necessary prelimin
ary to the recovery of the Franziska shaft. The air 
being free from C<», the men where able without danger 
to fix a brattice against tbe crossway in the nineteenth, 
seam, and cut tbis off from the Franzlska. 

"By September 25 the ventilating apparatus in the 
Franzlska shaft was completed. The shaft was then 
explored dowu to the water level, and the stoppings ex
amined and made good. As behind the sluices a depres
sion of about 30 m m . prevailed, it was found necessary to 
erect partitions a few yards from tlie troughs, shuttered 
in order that the varying amount of depression could be 
counteracted ln the intermediate space. Similar means 
were adopted in the eastern section of the pit to over
come the compression of the afterdamp from the seat of 
the tire. 

"A good deal of water from the direction of the Tiefbau 
shaft was dammed up by the debris, and the simultan
eous removal of both was attended with difficulty. To 
prevent air entering through the watercourses, sliding 
shutters were fixed at the base of the dam doors, by 
which means the channels could be completely closed. 
"Themen worked in three-hour shifts in the respi

rators, and for a further three houra as watchers at the 
partitions, attending to the respirator tubing, &c. 

"A quantity of water found dammed up at the IV. hori
zontal was run off on October 1, Its removal being fol
lowed by a remarkable change in tlie composition of the 
air in the Tiefbau shaft, where the amount of CO., rose 
suddenly from 3.6 to 8 5, the oxygen decreasing from 
12.2 to 0.0, with an alteration of pressure from — 22 to + 
10. This gave rise to considerable uneasiness-, as being 
possibly caused by a sudden extension of the fire, but it 
was afterwards ascertained to be due to the sinking of 
Ihe heavy afterdamp into the workings previously filled 
by the water in the Wllhelm seam. 
"The results obtained from the observation of the 

variations in the composition of the gas in the miue may 
be summarized in tne statement that diminution of 
atmospheric pressure induces an Increase of CO.,, and a 
decrease in the amount of oxygen, the internal depres
sions tending to disappear and the compressions to rise; 
in other words, the proportion of oxygen increases with 
depression and that of CO a with compression. 
During the months of September and October work 

was continued by the erection of stone stoppings in III* 
and IV. horizontals and the removal ot debris. Ths 
building of an explosion-proof stopping of cemented ma
sonry, 43 in. thick, and with a rounded face on the 
danger side completed the Isolation of the III. hori
zontal. The compression test having revealed a con
nection with the tire region via the II. horizontal, 
stoppings were begun at that level, the recovered part 
being ventilated by meaus of horizontal troughs, 30 cm. 
ln diameter, branching from the vertical main. 

"After erecting an explosion-proof dam In theII. hori
zontal, rather thicker than the oue on the next level, the 
exhauster and troughs were removed from the Franziska 
shaft, the large cage replaced, stoppings made good, and 
the clearing up of the recovered workings proceeded 
with. Coal-getting was resumed in both shafts about 
Christmas, and the sphere of action In recovery work 
transferred to the Carl shaft, where the same procedure 
was adopted as in the western eectlou. As soon as the 
stoppings were erected the compression of gas from the 
burning portion of the pit rose to such au extent that it 
was deemed advisable to bore through the safety dams 
and convey the gas through iron pipes up to the bank. 
"The percentage of methane iu the horizontal work

ings amounted to between 40 and 00 per cent., and was, 
therefore, beyond the limits of explosiblltty. Neverthe
less, for the first few yards beyond the partitions, owing 
to the admission of air every time these were opened for 
the men to pass through, the proportions of air and gas 
were such as might readily explode should a spark be pro
duced or one of tbe electric lamps be broken ; iu fact, iu 
the Carl shaft such au explosion did result from the 
breaking of a lamp by a stroke of the pick, aod eleven 
men were injured. The lamps were therefore strength
ened by extra glass, and a covering of wire gauze. As 
regards efficiency the English Bristol lampe were much 
more satisfactory than those obtained from Vienna, 
burning six hours, whilst the latter only lasted for two 
or three hours without recharging. 

"So far the burning field has beeu isolated from both 
sides, and subsequent operations will be directed to
wards still further encroachments on its area, but this 
difficult and dangerous work will be of necessity slow, 
and the damage wrought In a moment by the explosion 
of 14th June will take years to repair." 
The Rock Phosphate Deposits of Florida.—Two 

papers treating on the phosphate deposits of Florida, 
were read by Messrs. G. M.Wells, of Ocala Florida and 
E. T. Cox, of Albion Florida at the March meeting, 1895, 
of the American Institute of Miniug Engineers. The 
time is near at hand wheu nations and people will jeal
ously safe-guard their phosphate deposits as treasures 
that cannot be exchanged for gold. The elements 
carbon, hydrogen, oxygen, nitrogen and lime are indis
pensable iu the building up of organic compounds, but 
the selective principle of life that gives activity to the 
organs of an organism in the discharge of their functions 
is phosphorus. 
This element is possessed of great vitalizing power, 

and when used to recuperate the soil, it replaces sterility 
with fertility, and as human poverty and despair and 
wealth and satisfaction, are coeval wilh, in the first case 
an exhausted soil, and iu the second with a productive 
soil, we can see that the phosphates are of inestimable 
value to man. 
The most abundant supplies of phosphate of lime or 

phosphoric acid are derived from animal remains, in one 
of two forms, first, ns recent surface deposits that are 
found aloug the coasts of continents, or are found to 
cover the surfaces of lonely islands in the sea. As the 
coast of Peru ou the shores of the Pacific ocean, and the 
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coast of some of the main lands in the Antarctic seas, 
where live and die In countless millions thoseslngular birds 
the wingless penguin. The other source of the phosphate 
Is a mineralized deposit of the petrified dung of fish 
lizzards, that swarmed in the seas of the Tertiary period 
and this mineralized form is recognized by different 
names, such as coprolltes. and hard rock phosphate as 
Mr. Wells calls it and boulder and gravel phosphate as 
Mr. Cox calls it. 
N o w we arrive at the consideration of that phase of 

the subject treated on by the papers under notice. First 
then the Peninsula State of Florida hasasurface area on 
the Pliocene rocks,of great extent. The outcropping rocks 
at the southern end of the State, between the 25th and 
28th parallels of latitude, and stretching from the east
ern to the western shores of the State, are all of the 
Pliocene period, and tho surface, rocks near to, and aloug 
the north-western shores of tbe State are all of the 
Miocene period, and It is in the latter, that the phos
phates are found and mined, and this is made very clear 
by a well drawn map of the State that Is introduced for 
Illustrating Mr. Wells' paper. 
The phosphates are found in pockety clusters, within 

a belt of rocks of nearly uniform width aud the string 
of pockets from the Apalachicola river ou the western 
side and northern end of the State to the Caloosahatchee 
river on the western side and the the southern eud of 
the State. The belt of pockets is therefore about 250 
miles long aud 15 miles broad and runs nearly parallel to 
the major axis of the State. 
A good idea of the course of this zone of phosphate 

can be obtained from Mr. Wells' paper iu which he says: 
"Each of the groups is made up of a series of small 
deposits, many of which have a surface area of only 
one-eighth of an acre, while some have an area of three 
quarters and others an area of four acres. 
"A few of the patches are larger thau those noticed, 

but when this is the case, the productive rock does not 
reach so great a depth as in the case of the smaller 
pockets ; and further, iu these deposits of large surface 
area the stone Is of a lower grade and so Interstratilled 
with the limestone strata that easy and profitable min
ing cannot be pursued." At the southern end of the 
State, overlying the Pliocene rocks, drift deposits of 
pebbles broken from the phosphate rocks are fouud. 
Mr. Cox says: "In this district, Albion, the phos

phate Is designated as 'hard rock' or 'boulder phos
phate,' or gravel phosphate. The boulders range from 
lumps as large as a man's head, up to 50 tons iu weight. 

"When cleaned it yields on analysis from 75 to 85 per 
cent, of trlcalcium phosphate of lime, and from 2.5 to 3 
per cent, of phosphate of iron." 
The phosphate miners of Florida have furnished 

another proof of the fact, that mining to be scientifically 
and commercially successful, requires courage, and the 
true genius of mechanical resource. Por the risk of 
capital can only be reduced to a minimum by the 
adroitness of the mining engineer that can originate new 
appliances to make the transaction pay by the adoption 
of processes adapted to the conditions uuder whicli the 
mineral is found. 
Mining by water as a solvent has been very successful 

In obtaining salt and sulphate of copper, but mining by 
dredging Is certainly something new. It appears that a 
great inilow of water takes place below depths of from 
10 to 20 feet in the phosphate, and pumping was at flrst 
tried to drain the mines but the volume of inflow was so 
great, that the cost of drainage oast the balance on the 
wrong side of the accounts, and then dredging or scoop
ing was tried with the result, tt at we will let Mr. Cox 
narrate; 

"Mr. W . N. Camp of the Camp Phosphate Company, 
concluded that he would try mining with a steam dredge. 
Accordingly, he had a dredge boat made aud launched 
into the pool of water. Contrary to all predictions of 
failure, It proved to be a grand success, and solved tlie 
problem of hydraulic mining with a dredge. The Im
portance of mining with a steam scoop-dredge can be 
understood when it is shown, that two-thirds of thetnlu-
eral lies below the water level, aud that the scoops can 
do the miniug cheaper than the hand-pick ami shovel, 
for mining by hand costs from N2.50 to $3.00 a ton, 
whereas, mining with Mr. Camp's steam scoop dredge 
rarely costs more than * 1.00 a ton. Surely this Is a 
grand reward for the new departure in which the water 
that submerges the mineral, is made to assist the steam 
scoops in mining it." 
West Virginia Mine Inspectors Reports.—The 

Reports of the Mine Inspectors of West Virginia are to 
hand for the year 1893 and ending in June 1894. The 
reports for the first district shows that the output of 
coal for the year was 2,714,818 tons of 2240 pounds to 
the ton, and the output of coke was 208,140 tons of 2000 
pounds to the ton. These figures show a falling off in 
the production, as the result of a strike. The total num
ber of employes engaged ln the coal and coke production 
was 4,710. The total number of non-fatal accidents was 
33 and the majority of these were due to falls of coal 
and slate. There were 13 fatal accidents from different 
causes, but chiefly from the same prevaling cause as in 
the non-fatal accidents. - There are 44 mines In the first 
district, 22 have natural ventilation, 1 steam jet ventila
tion, fi furnace ventilation, and 15 are ventilated with 
fans, so that the fan maker has a nearly virgin district 
for his productions. The tables of the analyses of coal 
and coke show that the Wrest Virginia fossil fuels, or 
" black diamonds" are of grand merchantable quality, 
for the average of the coal ash is 5 per cent, and that of 
the coke is 9.5 per cent. 
The report of the second district shows that the out

put of coal for the year under notice, was 10,928,820 
tons, at 2240 pounds to the ton, or a slight decrease from 
that of the previous yeai*. The output of coke was 1,090, 
809 tons at 2000 pounds to the ton, or a large decrease 
on that of the previous year. 

The number of emploj es engaged in coal and coke 
production is not given. The number of non-fatal acci
dents is given as 0, and the two causes, were falls of 
eoal and slale, and falling between the cars. There 
were seven fatal accidents, aud all but one. were caused 

by "falls of slate." There are 32 collieries in this divi
sion, and only 0 of them are ventilated with fane, 7 have 
natural ventilation, and 19 are ventilated with the 
furnace. By the tables of analysis the percentage of 
ash in the coke, Is 9.7, and the average ash In the coal 
Is under 3 per cent.; now this cannot be right, for sup
posing the coke produced be 05 per cent, of the coal 
poured Into the ovens, then the percentage of ash should 
be 6.3. 
Report of the mine inspector for the third district 

shows that the output of coal for the year under notice 
was 5,476,857 tons at 2,240 pounds to the ton, a slight 
decrease on the previous year, and the production of 
coke was 858,556 tons of 2,000 pounds each, a slight in
crease on the previous year. Total number of employes 
engaged ln the production of coal and coke 11,730. 
There are 98 collieries in this district and 9 of them are 
ventilated by natural means, 36 are ventilated with fans, 
and 49 are ventilated with the furnace, one Is ventilated 
with the fire-basket or lire-cage. There were 39 fatal acci
dents and the prevailing cause was falls of coal and slate. 
There were 90 non-fatai accidents and the chief cause 
was falls of coal aud slate. Altogether the West Vir
ginia reports are capable of much Improvement. 
Modern Coal-Tipplers.—In the Transactions of the 

Federated Institution of Mining Engineers. England, 
1895, Is a paper on the above subject by Mr. J. J. Prest, 
and he introduces the subject as follows. "The many 
different designs of coal-tipplers are evidence of the 
great advances made during the past ten years iu the 
efficiency anil Improvement of colliery-plant, and particu
larly in the appliances adopted for screening and clean
ing coal. Formerly a long array of fixed bar screens, 
each tltted with its own tippler, was seen at all coal-
drawing shafts, but now the entire output of a large col
liery is concentrated at oue point, and passed through a 
single power-driven tippler at considerably lass cost, and 
with greater efficiency then was the ease under the old 
order of things." tie next notices the principles of con
struction and mode of action of 9 varieties of the power-
driven tipplers. 
These decanting or emptying devices are a neccessary 

adjunct to the "jigger screens" and "sorting belts" used 
for sizlug and dressing the bituminous coals at the mines 
in England, for here the jiggiug or oscillating screens 
ar.- woiked by steam p<-w--r. and therefore rapidlj carry 
forward the coals onto the "cleaning belts," and to 
keep the screens and belts going, it Is neccessary that a 
copious supply of coals should be constantly pouring on
to the jigging screens, and for this to be done with suf
ficient despatch the tippler must be so constructed as to 
quickly overturn and empty the cars of coal as they 
arrive, and for doing this, power must be used, and this 
Is supplied by the engine that oscillates the jigging 
screens and turns the belts. There are three distinct 
types of the power-driven tipplers, flrst the rotary tip
plers, or those in which the plane In which the tippler 
turns Is parallel to the plane of the ear wheels, and gen
erally considered, the mode of action Is as follows, the 
the ears gravitate from the mouth of the hoisting shaft 
dowu a gentle pitch Into a frame, that revolves the 
moment a clutch Is made to seize by heing actuated 
with a hand lever, the frame now turns once round, and 
empties the car and theu discharges it, when it moves 
over a horned belt, oue of the horns of which catch the 
hinder axle, and carry the car up an ascent, where it is 
disengaged and continues its journey by gravitation 
dowu to the mouth of the shaft again. Of this class of 
tippler Mr. Prest gives Wood and Burnett two varieties, 
Silvester, Sheltou, and the Ileeuau and Fronde. 
The second type is the end tipplers as the Heath and 

Woodworth, aud the third type or side tipplers, are the 
Blackett, the Pelsall, and the Tate. 
The Cornwall Ore Hills. — M r . J Blrklnbine In the 

Iron Age says: "The Cornwall ore hills in Lebanon 
county, Pennsylvania, have a history stretching back over 
one hundred aud fifty years. The earliest mining of 
the ore was restricted within the limits of the small 
local demand of neighboring irou works, to which the 
ore was carried by wagon haulage. The ore was owned 
by several individuals, each of which had contracted for 
the entire supply of certain of the small smelters and 
therefore, the names of the old mines or excavations are 
really the specific names of the furnaces then in use in 
the district. The early miuing, or open digging In these 
hills was confined to such outcrops as furnished loose 
ore ready for loading into wagons, and in this way advant
age was taken of large accumulations of "nigger heads," 
for this class of ore was of superior grade, because it had 
beeu for a vast period exposed to the leaching Influence 
of the weather. Among other varieties in iron ore found 
exposed in these hills, are fine examples of loadstone or 
magnetic ore. These early miners and smelters fully 
understood the purifying influence of the weather, for 
they used to leave extensive faces of the ore in their 
open excavations exposed for long periods of time. 
The march of progress in iron manufacture, as in 

other branches of art, has made what was once a doubt
ful variety of ore, one now of first-rate quality. 
The ore contains very little phosphorus, but some 

copper and a rather high percentage of sulphur, the 
result was in the early days the copper rendered the 
iron red short, and it was therefore unsuited for foundry 
castings. Now, however, the same ore is of great value 
iu the manufacture of Bessemer steel on account of the 
small percentage of phosphorus it contains, and the oxi
dation of the copper aud Its consequent elimination a= 
the result of the high temperature at which this class of 
steel is made. During the last ten years the output of 
ore from the Cornwall hills has been 0,192,852 tons aud 
of course this large quantity of ore could not have been 
mined but for the aid of railway transport. The de
posit is so vast that it will be long, very long, hefore the 
period of exhaustion arrives. 
Sampling.—A paper by T. Clarkson, C. E., on 

sampling, was read before the members of the Federated 
Institution of Mining Engineers, England, early this 
year, aud as its contents are of some importance, let us 
here notice the points in it of special importance. First 
then he shows thnt the promiscuous or partial sampling I 

of a heap of ore, a heap of coal, or lot of cement cannot 
do other than mislead the experimenter or tester, and 
here are some of his claims. 

"One of the details which concerns mining engineers, 
and which has not hitherto received the attention it 
merits, Is the Important operation of sampling. This 
work is frequently done in a most perfunctory and slip
shod manner, although so much that is of value depends 
upon the result. Surely sampling is co-equal in im
portance with chemical analysis, being In fact, the first 
practical step In that analytical operation." 

Mr. Clarkson after showing why sampling should be 
accurately done stougly advocates the mixing and 
sampling of the mass by machinery, and here are the 
views he thus sustains. "Generally the only way to 
correctly sample a large bulk of material is to deal with 
the whole heap, and not as at present with only a small 
percentage of it." To deal with the bulk is not practic
able by hand labor, therefore it Is necessary to employ 
machinery, 
"The employment of machinery for sampling has the 

great advantage of tho work being done Impartially, the 
results are obtained more quickly, and, most important 
of all, the utmost possible accuracy is secured." Re
ferring to an English machine he says: 
"Several kinds of sampling machines are in use In 

America, but the one shown lu the model exhibited is, 
the writer believes, the ouly one In use in England." 
A n Outburst of Gas.—The following paper appears 

In the Transactions, 1895, of the Federated Institution 
of Mining Engineers, England, and Is by Mr. W . Wash
ington on an outburst of gas at the Mitchell Main Col
liery of which he has charge. It appears the mode of 
working is longwall, and the line of the face or work
ing line, is given as half "end on" and "half board," or 
nearly short-horn. The "pack-walls" or gate road-
packs are 9 feet wide on each side of each gateway, 
and the gateways are 00 feet, or 22 yards apart, and at 
the time of the outburst of the gas from 18,000 to 20,000 
cubic feet of air per minute were passing through the 
district so that the gas could uot be a gradual collection 
and must therefore have been suddenly disengaged. 

It appears the gas burst out from the fioor of the 
seam, and this indicates either a workable seam of coal 
heavily charged with gas under tbe present workings 
or else the existence of "coal-pipes," or thin layers of 
of gaseous coal ln the underlying shales. The gas must 
also have been pent up at a very high pressure, for 
says Mr. Washington: "The greater portion of the 
gas appeared to come from the fioor, and for a distance 
of 150 or 200 feet along the face, the floor was consider
ably lifted, the roof also subsided and the height of it 
reduced from 5 feet 6 iuches to 3 feet. The deputy 
overman said that the concussion appeared to shake 
the 'separation doors' at a distance of 840 feet from 
the point of the outburst." 
Iron Ore in California — M r . J. J. Crawford in the 

report of the State Mineralogist, of California, describes 
theextensivedeposltsof Iron ore which are found in many 
of the counties of California and if a supply of suitable 
fuel was at hand, they would no doubt be utilized. 
Some years ago an extensive plant was errected In 
Placer County for smelling the ore with charcoal, but 
the buildings and plant were distroyed by fire and were 
not restored, the result is iron manufacture has almost 
ceased in the region. A few hundred tons of iron ore, 
however, from Shasta county were UBed by local rolling 
mills and foundries In 1803, but I his was the limit of the 
production. For a number of years California has been 
the only seat of the production of chrome iron ore In 
the United States, nnd its occurrence has been observed 
iu several counties, but the chief centers of Its yield are 
now the counties Alameda, Glam, San Luis Obispo, 
Shasta aud Tehama. The ore Industry in so far as 
mlniug Is concerned Is not very extensive, owing to the 
facility witli which the ore can be imported from ABia 
Minor. The California output represents only about 
one-fourth of the total consumption at Baltimore and 
Philadelphia and cost of transit to these cities Is the 
main reason that the excludes the Callfornlan product. 
Iron Ore Mining.—Mr. J. Main lu tlie Irou Trade 

Review says : Hematite iron ore occurs In the carboni
ferous limestone in the Whitehaven district in Eng
land. The deposit Is peculiar lu its occurence as it is 
sometimes found In verlical gashes In the limestone, at 
other times In pockets, and frequently It is found in what 
appear to be horizontal beds. 
Tlie veinlike masses occur iu the partings of faults, 

and shafts are therefore often sunk on the uplhrow 
sides of the faults and levels are driven 120 to 180 
feet apart to intersect the ore. Workings nre then 
commenced rieht and left, and raises are put up on the 
foot wall, leaving pillars 00 to 70 feet long. Levels are 
driven horizontally every 15 to 30 feet from the raises, 
and when the grouud has thus been opened up the 
pillars are robbed, those farthest from the shaft being 
worked first. 
Debris is used for packing, as far as possible, assisted 

by timbering. The bed-like deposits occur most fre
quently in what are known as the first, second, third 
and seventh limestones and they are worked by the 
pillar and stall melhod with the winding shaft sunk to 
the point of tbe greatest depression in the lowest hed. 
The pillars range from 430 to 1620 equare feet in area, 
the size varying according lo the local character of 
the deposit. 

When the ground has been opened up, the pillars are 
taken out, and wheu the bed is thick the ore is taken 
out in two layers or benches. 
Nickel Ore Deposits.—The following facts are col

lected from a paper read by Mt*. J. F. K e m p before the 
American Institute of Mining Engineers. Nickel ore is 
interesting because it has not hitherto been found in 
great abundance in the United States, and yet It is ex
tensively used in the coinage of tbe Republic. The princi
pal deposits of this ore found anywhere in the whole ofthe 
States, are in the region of Gap Mine, Lancaster County, 
Pennsvlvarda, and at Anthony's Nose on the Hudson. 
The (Jap Mine ore is found iu a lenticular mass, the 
greatest length of it being 1,000 feet from east to west, 
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and the width from north to south, 500 feet; it Is true 
there are other regions in the States where the ore of 
nickel yields a relatively small percentage of the metal 
but this ore cannot be made to pay In consequence of 
the reduced price. The metal sold ln 1874, for $2.60 
per pound, nnd the selling price now is 75c. The metal 
is of great value in the manufacture of German silver 
when it is alloyed with zinc and copper. It Is now ex
tensively used for electro plating other metal, and it is 
therefore interesting to know that 400 000 pouuds were 
used in the United States alone, in 1884, and in 1883, no 
less than 703,426 troy ounces were used in the coinage 
of the Republic. The ore called copper-nickel, derives 
its name from the copper color of the ore, aud it con
tains from 39 to 48 per ceut. of nickel and from 46 to 54 
per cent, of arsenic. Some of the poorer varieties of 
nickel ore however,yield as little a- 1 per cent, of the metal. 

Iron Ore Mining* on the Mesabi Range. — Mr. II. 
V. Wincheli Iu The Iron Trade Review gives the output 
of iron ore from the Mesabi Range as 684,194 tous in 
1893 and 1,781,574 tons iu 1894, when probably not more 
than 40 percent, was strictly Bessemer ore although 
the iron contents probably exceeded 02 per cent. Three 
quarters of the deposit was obtained by stripping and 
the mining cost was uudoubtedy less than the maximum 
figure of 42c. given iu 1892. After stripping, the ore 
is either loaded by steam shovels direct into the 
railway cats, or it Is sent down winzes into trams, that 
are run to the shaft and hoisted to the surface. The 
cost of working by stripping and filling with the steam 
shovel is given for the present time at 15c. per ton. 
Great variations are found in the character and 

quality of tbe ore and some of the mines producing true 
Bessemer are restricting their output. The non- Bessemer 
is generally fouud ln the upper bench of the bed ot the 
Mesabi and Irou Mountains, but the entire body of the 
ore is subject to continual change of character. There 
are at least two hundred million tons of this ore in the 
Mesabi district but probably not more than 40 per cent. 
of this ore is Bessemer and the disposal of the remainder 
may be a matter of future difficulty. 
One of the largest steam shovel mines shipped in 

about six months 505,000 tous of the ore with a normal 
force of 85 men on an average of 40 tons of ore per man. 
The tendency, however, of this lar*.e output per mau is to 
produce lower grade ore owing tothe mixing of all sorts. 
Several systems of mining have beeu tried, but it will 
probably be found best to work the ore In benches to 
secure a better selection. 
Spathite in Tennessee. — M r . C. Wrhson in the pro

ceedings of the Alabama Industrial aud Scientific 
Society, describes a six-foot bed of spathite, or spathic 
iron-ore which is found at Iron City, Tennessee, between 
beds of limestone. It looks like hematite or red ore, 
and the irou is present in it as ferric oxide, but the per
centage of metallic iron In the ore is ouly about from 
21 to 22, aud taking this along with its specific gravity 
which Is 2.78 and its percentage of phosphorus .5 and 
sulphur a mere trace, it is singular that the thickness 
of the seatu, the specific gravity of the ore, and its per
centage of metallic iron are strongly characteristic 
features of spathite lu other regions, and lu other lands. 
For example, the spathic ore of Cleveland, England, 
yields from 21 to 32 per cent, of metallic Iron, has a 
specific gravity of 2.8 to 3.1 and the bed found Inter-
stratified in Middle Lius has an average thickness of 
6 feel. and to produce a first class variety of Bessemer 
steel it is mixed with red hematite from Bilboa, Spain. 
Now the spathite of Tennessee, when mixed with two 
parte of brown hematite, makes an irou that commands 
the highest price. 

Iron Ore in N e w Jersey.—From the report of the 
State Geologist, Trenton, New Jersey, we learn that the 
deposits of irou ore in the region, are of sedimentary 
origin, and it appears that the ferruginous mud, or 
suspended particles were carried by water Iuto basin-like 
depressions and deposited, and after the cavity was tilled 
it was in time covered with other sedimentary matter, 
and thus the whole series of these rocks are or sediment
ary origin, although metamorphosed and of Algonkian 
age. It appears that " pitch and foliation replace each 
other," and this fact sustains the conclusions that dif
ferent sections of the region were subject to greater and 
lesser lateral pressures, hence the greater rock waves 
that produce great pitching, aud the lesser ripples of 
foliation. 
W e need not wonder then that pitch and foliation re

place each other, or that where the one occurs, the other 
does not. The metamorphism and crystallization of 
these rocks as we now find them, to some extent 
obscures their real sedimentary origin. 

Durability of Chalk Marks. 
About five years ago an article appeared ln one of the 

city papers stating that when the old city bell was taken 
down to be replaced by the new one chalk writing was 
found, plainly written 13 years before by a young 
engineer. In the year 1822 the bridge overthe Big Gun
powder falls, at Rldgely's Iron works, about 14 miles 
from Baltimore, was constructed by Robert Burr, con
sidered at that time a famous architect and engineer of 
New Jersey. When the bridge was erected, several per
sons wrote their names thereon with chalk, and they 
can easily he read at this day, and the date, July 4, 1S22. 
— Philadelphia North American. 

Hon. W . L. Connell, mayor of Scranton aud president 
of the Enterprise Coal Co., whose operations are near 
Shamokin, Pa., was on the 16th ult. presented with a 
handsome */<>]< I headed ••une by 11 mployes of II om
pany. Mayor Connell, as president of the company, 
personally looks after the general management of the 
colliery, aud the oecasiou chosen for the presentation 
was the date of the first operation of the new breaker, 
which replaced tbe one destroyed by fire on May 10th 
last. The employes testified their appreciation of ihe 
genial, fair minded and handsome major lu a manner 
that shows his efforts iu running the colliery harmoni
ously and profitably has mad.* thnn among bis strong
est friends. 

T H E C O P P E R D E P O S I T S O F M I C H I G A N . 

By M. E. Wadsworth, Ph. D., Director of the 

Michigan Mining School. 

(Head at the Annual Convention of tbe Michigan Bankon*' 
Association, September 13, 181*5.) 

In looking at the map of the Great Lake region, you 
have all noticed the backward bending thumb of Mich
igan projecting into the icy waters of Lake Superior; 
yet but few of you, perhaps, have realized that extend
ing along that thumb there runs a band or ring of native 
copper. 
it does not, like most gold or silver bands, extend 

around the finger, but along it—from the base of the 
hand to the end of the thumb—this central baud lies 
imbedded in the fiesh binding all together. 
Shall we now dissect it, laying bare its fiesh, muecle 

and bone, and try to explain its marvelous organization!1 

To do this it will be necessary to drop much of our 
simile and to make as clear as possible the geological 
structure of the district in question. Roughly, Its 
central portion extending from the south-west to the 
north-east, may be said to be made up of an elevated 
plateau, bearing upon its wrinkled surface protuberances 
or hills, locally called mountains, like warts upon a 
finger. 

Flanking both sides of this higher land lie lower lauds 
extending down the to the level of the lake. 
This lower level Is formed ot hardened beach muds, 

sand and shingle laid down on the shores of a tide-
washed sea. 
W e find in It the ripple marks made by the waves, 

the mud cracks formed when exposed to the drying sun, 
and the prints of the soft rain drops that fell, at ebb, 
upon the gently sloping beach. 
This formation is known to you all through its afford

ing the beautiful Portage Entry or red sandstone, so 
much used now in building. 
Itis, however, with the central higher or Plateau 

region that we have the most to do with at present. 
Vou are all familiar with the descriptions or with the 

sight of the lava beds of Vesuvius, or of Etna, or ou 
Iceland or on the Sandwich Islands. You know how 
the lava flows onward towards the sea, now rolling with 
a rough, ropy, cliukery surface; and now gliding with a 
comparatively smooth one. This Lake Superior Pla
teau is composed of a series of lava Hows like those from 
Kilauea, generally smooth but sometimes cliukery. 
Let us imagine a large sheet of ice extending over a 
lake, when from some cause a long fissure rends it open 
on one side, and the water wells up through the sheet 
and overflows the icy expanse. This overtlow congeals; 
the Ice is again rent in twain: a new overllow takes 
place, aud so on until the ice continually Biuking, is 
piiled up in successive thicknesses, hundreds or thou
sands of feet. 
Let us now more exactly explain what has taken place 

In Northern Michigan. The present promontory of 
Keweenaw Point once formed the gently sloping tide-
washed shores of a sea. Over this shore poured the 
vast Hoods of lava, the same kind as now Hows out from 
Etna, Kilauea, and the majority of active volcanoes of 
the present day. These flows, like those of Kilauea, 
were apparently quiet, and not explosive like those of 
Vesuvius and Etna. 
At the time of the outpouring of those vast Hoods of 

lava, the shore was gradually sinking, so that the con
gealed rock was exposed to the action of the sea waves. 

Vou all know of the effect of the storm-dashed waves 
upon a rock-ribbed coast, how the rock is torn down 
and worn away and then piled up along the shores as a 
resulting mud, sand, gravel and shingle. 
In like manner our lava flows, along the shores of 

that great northern sea, where now Superior rolls were 
subject to the alternate tide and storm-waves, and to the 
action of sun, rain, wind and frost. The result of this 
all must have been, that the exposed portions of these 
flows were buried under their own debris, mingled with 
that of associated rocks. Besides the lava flows before 
mentioned, we find other flows and masses, similar in 
chemical com position to our granites, which being much 
harder aud more enduring than the basaltic lavas, make 
up by far the larger portion of the debris now visible. 
This region, theu is composed of a series of interbedded 

basaltic lava Hows, with their associated shingle, sand 
and mud now forming conglomerates, sandstones and 
shales. 
In order to show more clearly what has happened 

since, let us take a new metaphor and look upon all 
these layers as forming a sort of marbled cake. N o w 
let this cake be cut lengthwise along one side of the 
thumb-like mass, the cut extending north-east and 
south-west, nearer to the south-eastern side. Consider 
that the north-western part has been lifted up at a 
varying angle from 30° to 60°, and also cut across by 
fissures running north-west to south-east; and you have 
a fair idea of what has happened. 
It is well known that in all regions where volcanic 

forces have been active, when these forces die out, 
hot water action is one of the last results, tlie waters 
gradually growing cooler until they are at the normal 
temperature, so that lu time there is no evidence of the 
former hot state except that shown by its results on 
the rocks. 

In the Lake Superior district the water action, mostly 
hot, sometimes cold, was strongly marked during the 
lissnrlng and movement, or as it is technically termed, 
"faulting of the rocks," as well as for a long time 
subsequently. During the time of this water action all 
the rocks, without exception, were penetrated by these 
percolating waters, much of their materials dissolved 
out, or chemically re-arranged, or removed aud replaced 
by other elements. 

It was then that the native copper now found in the 
rocks was stored up on its present banks of deposits, 
from which It is uow being rilled by means of the drill, 
sledge, and dynamite. Three different systems of local 
deposit have been employed by Dame Nature on 
Keweenaw Point. The profound aud repeated Ilesurlng 

previously spoken of caused huge vaults to be made 
where the percolating waters left, securely locked up, 
their treasures of copper; and here the largest single 
deposits were made aud the drafts have been fully 
honored. The vaults extend mainly in a north-west 
aud south-east direction, cutting across the country. 
These deposits are technically known as fissure veins; 
and as examples there may be cited the Ceuiral, Cliff, 
Phconix and other mines, mainly on the northern end of 
Keweenaw Point. 
As one would naturally suppose, the various lava 

Hows would differ In thickness, owing to the varying 
amounts of volcanic material erupted, as well as to the 
inequalities of surface. Like variation would also exist 
lu the extent and amount of deposited conglomerate, 
shale and sandstone, on account of similar inequalities 
of the surface, the time it was in forming, and the area 
exposed to the tidal or wave action. 

Returning to the lava ilows, it has been found that 
the thinner ones are more glassy and hence more easily 
acted upou by the percolating waters; tbus large 
amounts of the original rock materials have been dis
solved out, removed and their places, as well as those of 
all other cavities, have been filled with deposits of copper 
and other mineral matter. 
These deposits are mined and form the melapyr (local

ly called amygdaloid) mines, such as the Quincy, Osce
ola, Franklin, Atlantic, aud Huron. These mines are 
worked ou old lava flows that have been impregnated 
with copper, the same as a flow from Mount Etna might be 
worked, if It were likewise filled with valuable mineral. 
Altogether it is popular to speak of these mines as 

worked upon veins, that is an error, as they have neither 
the structure of a vein nor any sign of a vein on or about 
them. They are simply flow deposits. 
At the same time our fissure or vein and overflow 

deposits were formed, similar deposits were made in the 
interbedded detrital or sea-beach materials, or conglom
erates. Here the percolating waters removed much of 
the cementing mud and the more easily soluble pebbles, 
filling in the places thus left with copper and other min
eral matter. This form of deposit gives rise to our con
glomerate mines, such as the Calumet aud Hecla, 
Tamarack, Peninsula, and Allouez. 
As before, these miues are not worked upon veins but 

upon old sea-beach shingle, the same as if any one of 
your beaches here, after having been covered up, should 
be worked for any mineral matter. They are not veins 
and they have no sign of a vein upon them; but they are 
simply bed deposits. 

Vou may ask, whence came the copper now deposited 
in these three different kinds of safety vaults—vaults 
that were found by prehistoric man to be thoroughly 
fire-proof, but which are not burglar-proof, when at
tacked by the modern earth robber wilh power drill and 
dynamite. 
No one cau tell whence came this copper; he can only 

infer. 
The largest amounts of copper are generally well 

within the series of lava flows, and associated with or 
underlying the thicker and heavier beds. Further, it 
has been seen that the general course of the copper was 
downwards, a-j it extends frequently like Icicles, from 
the overhanging bed iuto the one that is worked, while 
sheets of it are wrapped around the angles of the broken 
blocks, like paper around a grocer's package. These 
and numerous other facts show that the copper was de
posited from water subsequently to the fracturing and 
faulting of the rocks; and that it was probably originally 
disseminated through the lava flows and has since been 
concentrated in the various banks of deposit by the per
colating waters, which penetrate all rocks. 

Did time permit, the evidence ln behalf of all the 
statements made here, could be laid before you—these 
evidences are picked up oue by one by the earth's detec
tives, the geologists, who, like the Sherlock Holmes's, 
study the ashes, the mud, and every relic left by that 
thief, Time, in the depositories of old Mother Earth. 
As you read the story of each coin aud bill, each check 

aud draft, so we read the story of each pebble and rock ; 
and learn to ferret out the secret deposits of Dame 
Nature. 

Electrical Mining Machinery. 
The Link-Belt Machinery Co., Chicago are unusually 

busy In all departments of their Works at the present 
time, and especially so In the Electrical Mining Ma
chinery Dep't. Contracts for this line of machinery 
have recently been closed with the following companies, 
Bessemer Land A. I'mp't. Co., Bessemer, Ala., Electric 
Mine Haulage, consisting of 2 15x10" McEwen Engines, 
2 100 K W " Independent" Miue Type Generators, 2 80 
II. P. " Independent" 4 wheel Locomotives, marble 
switchboard, circuits, etc. 
Pittsburg Block Coal Co., Pittsburg, Pa. 2 6 ft. "In

dependent" Chain Breast Machines, 1 35 H. P. 4 Wheel 
Locomotive, 1 100 K\V Dynamo, switchboard, etc. 
Brazil Block Coal Co., Brazil, Ind. 1100 K W "In

dependent" Mine Type Dynamo, 5 0 ft. Chain Breast 
Machines. 
Joseph E. Thropp, Everett, Pa. 1 15x16 McEwen 

Engine, 1 100 K W Dynamo, 3 0 ft. Chain Breast Ma
chines, 1 35 11. P. 4 Wheel Locomotive and necessary 
switchboards, circuits, etc. 

In placing his order with the L. B. M. Co. Mr. Thropp 
takes ihe occasion to say that " after a thorough 
Investigation of the mining machinery manufactured by 
the different companies by my superintendent, I have 
decided to accept your proposition for tbe complete 
equipment of my Kearney mines with dynamo, locomo
tive and coal cutters. I am fully satisfied your machinery 
is equal to, if not superior, for mine use to any we have 
examined. 

New facts in welding by pressure at temperature be
low ttie melting points of the metals have been reported 
by the Royal Society of Belgium. Pressed together by 
hand-screws, cylinders of gold, lead and tin were well 
united iu a heat of 200 to 400 degrees for three to twelve 
hours, bismuth and antimony less perfectly so. The 
more crystalline the metal the less was the softening. 
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E A S Y LESSONS ON MINING. 
This Department co itains articles to assist ambitious Miners to educate themselves, and obtain Certificates of Com

petency as Mine Foremen, or to become Mine Superintendents. 

The articles are written to be understood by the unlearned and the learned alike. Plain language is used, no obscure 
terms are employed, and each subject treated, is made as clear and easy to understand as possible. 

Further : The Questions asked at the different Examinations for Mine Foremen and Mine Inspectors, are printed and 
answered. 

ifc3" The Series of Articles " Geology of Coal," " Chemistry of Mining*," " Mining* Methods " and " Mining Machinery " was commenced ln the leeue of 
March 1894. B B C K numbers can be obtained at twenty-five cents per single copy, $1.00 lor etx copies, and $2.00 for twelve copies. 

MINING MACHINERY. 

The Central Orifice of a Fan-The Three Orifices 
of a Fan.—The Correct Orifice for Measuring 
Quantities.—The Required Breadth of Fan 
Blades. The Radial Length of Fan Blades.-
The Loss by W a v e Movements In Fans. -
The Loss of Energy Due to Intermittent Action. 
—The Best Dimensions for Ventilating Fans.-
The Laws of the Areas of the Fan Ports.—To 
Calculate the Diameter ofa Fan.—Recapitula
tion ofthe Former Article. 

76. The Central Orifice of a Fan.—Again we re
sume our investigation of the principles of action of the 
ventilating fan, and at the outset it is wise to refer to our 
last, hy noticing that our conclusions were ouly arrived 
at by using an assumed value which we then called 
"the constant C," and gave it the numerical value of 
.0. W e were careful, however to point out that .li was 
used lu lieu of .05 the constant for the vena contraeta or 
the constriction or narrowing of a port or orifice through 
which a fluid is made to pass. The cause of the con
traction Is found in the inertia of the converging par
ticles that choke the entrance of the port, and reduce 
its available area from 1 to .65. 

Now, we did not take .05 but .6, and said that for 
reasons that we did not give then, the "constant was 
sometimes as low as .3." Therefore, before we can make 
further progress In our investigation it is Important 
that we cast off the assumption and put In its place a 
correctly determined value. The constant .05 would 
require no qualification if the correct area of the port of 
entry Into the fan was known, but this area is not easy 
to determine for two reasons, fiist, It will be seen by 
Fig. 117 that the area of this orifice is partly covered by 

FIG. 117. 

the spokes of the fan wheel, the carriage or bearing. 
aud the shaft as at a, b and c and still further by the 
"main beam," 8 B\ second, the spokes ln their motion 
produce a whirl that still further reduces the area for 
the free entry of air, and the result is, with a port of 
entry that Is relatively small, and largely obstructed,the 
constant, .05 is "sometimes reduced to .3," and this 
being so, we discover that the efficiency of a fan must 
be favorably or unfavorably affected by the lessor or 
greater obstruction that occurs at the port of entry, and 
as this is the case, It becomes all the more Important 
that we should be able to estimate this available area, 
to enable us to calculate the ventilating power of the fan. 
If we defer the consideration of the estimate of the 
available area of the port of entry, until we have found 
what that area ought to be In a fan of good construc
tion, then, we will be better able to make a correct 
determination. 

77. The Three Orifices of a Fan.—There are three 
orifices in a fan that require attention and estimation, 
and these are the central orifice of entry, the entry at 
the throat of the fan, and the orifice of discharge at the 
circumference of the fau. 
The central orifice of the fan ought to be as large 

as possible without being made to shorten the 
radial leugth of the fan blades; for If the blades are 
shortened the veloeity of the fan must be increased, and 
then such an Increase ln the diameter of the central 
-orifice becomes a defect, or one defect has been substi
tuted for another, aud it is therefore clear that there are 
to be found some proportions that jointly produce the 
best results. Let us then for the present assume a 
value that we will afterward prove to be the correct one, 
namely, that one square foot of area in the central 
orifice, should be provided for every 1300 cubic feet of 

air that are to pass through the fan per minute, or If Q 

Is the quantity per minute, then 7~ = A =* the area 

of the port of entry. Not mauy fans are found ln which 
the ports are so large, but by constructing the fan to 
Intake air at both sides, the required area can be pro
vided without Interfering with the length of the blades. 
The throat of the fan Is the cylindrical orifice whose 
length is equal to the breadth of the blades, and whose 

radius is equal to the radius of the central oritice of central orlfl 
entry, see Fig. 118,and there C is a section of the throat 
cylinder, and A and B are supposed to be the dual cen-

the discharge orifice; and to make no mistake about It 
let us call the smallest orifice d, and therefore, if the 
area of the central orifice Is the least, then it Is d, 
or if the throat area is least, then take it for d, or if 
the orifice of discharge is least, take It for d, as for ex
ample iu the case of a Guibal fan where the area of dis
charge, or that uncovered by the shutter is generally 
smaller In area than the orifice of entry. 

79. The Required Breadth of Fan Blades.—So 
far then we are iu a position to calculate the breadth of 
the fan blades by taking for our unit of the intake areas 
the assumed number 1,300, and relying on It until It is 
proved to be correct,let us proceed to find the central and 
throat areas, as follows: When the required volume of 
the ventilation is 150,000 cubic feet of air per minute, 

' - =- 115 + square feet the areas required. 

If the air enters at one side only, then the diameter of 

then 

the central orifice is 
V .7854 

1 feet,oi if it has two 

tral orifices of entryof a fan that takes in air at both 
sides. N ow if the diameters of A, B and 0 are equal, 
then the area of entry at the throat of the fan, will 
be equal to the areas 
of A and B conjoint
ly, and then the 
length of the throat 
area is equal to the 
radius of the central 
ports of entry, and 
when the air enters 
the fan at one side 
only, then the length 
of the throat area 
can be found by di
viding the area of the 
central orifice by Its 
perimeter, and the 
quotient is at once 
the length of the 
throat and the 
breadth of the blades. 
The dotted lines in 

Fig. 110 are here in
troduced to Illustrate 
what we mean by the 
term "throat area," 
and it will be seen to 
be the analogue of 
the surface of a cy
linder which If too 
short, causes a con
striction, and then 
the volume of air 
entering a fan can 
only be determined 
by this area, it being 
smaller than that of 
the central orifice, or 
orifices, or the orifice 
of discharge. 
78 The Correct 

Orifice for Measur
ing Quantities.— 
While this fact is before us let us repeat in a de
cisive manner that ln every case, the quantity of air 
Ilowing through a fan must be found with the smallest 
of the three orifices, that is, the central, the throat, or 

I 1 1 K 

their diameters will be / 
•V.7S54 X 2 

8.50 feet. 
Now in the flrst case for a single orifice the breadth of 

th.- bl. i should be as follows: 
115 

J.0S5 
12.1X3.1410 

feet, and in the second case the breadth of the blades 

115 
for two central orifices should be 5- --— -- - = 4.276 

8..J0 X 3.1410 
feet. 
No doubt can be entertained concerning these calcu
lations, but our great aim just now Is to forewarn and 
forearm our readers ahout the possibility of the area in 
the throat of a Tan beiug the smallest, and, therefore,the 
gauge by which quantities passing through the fan are 
to be measured. 

N o advantage Is gained by making the area of the 
throat greater than that of the central Intake, but a 
great advantage is gained by producing a large central 
area of Intake with a mi n i m u m radius, because this pro
vision does not reduce the radial length of the blades as 
shown in Fig. 120 at A E and O Q. The breadth of the 
blades fs seen to be equal to A B and CD. T h e di
ameters of the orifices of ootry are seen to be equal to 
A C and B D. 

80. The Radial Length of Fan Blades.—The 
thing, however, of the greatest lmportanoe In this figure 
Is the radial length of the blades, aud the scale that de
termines this proportion is derived from the miue resists 
ance, and, therefore, to secure the best results with the 

Fio. 121. 

lowest peripheral velocity, we find that for every one 
pound on the square foot of mine resistance, at least ei**: 
inches should be given to the radial length of the fan 
blades, and this fact, coupled with that of the area of 
the orifices of entry, eslablishes Ihe negative and posi
tive conclusions, that if the orifices of entry are too 
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small to obtain a given volume of air, the fan must run 
faster to generate within itself a greater depression, and 
if the blades are too short, theu the fan must ruu faster 
to make the required depression. Here, then, we can 
no longer doubt Ihe propriety of large orifices of entry, 
and we further see that short blades in a fan give a 
short motive column, and positively, therefore, the 
larger we make the area of intake aud the longer we 
make the blades, the lower will be the peripheral 
velocity at which the fan will do its work. Fig. 121 
is an illustration, partly in plan and partly in perspec
tive, ofa ventilating fan constructed to intake air at both 
sides, as at P and E. Two of the blades are marked 
B and B. The fan is covered with a case C, built iu the 
fan drift D and J>. A glance at the figure shows at once 
the advantage of the double entry and the large 
blades, but here the word large suggests the 
possibility of something being overlarge, and as | 
assumptions are of little value unless they can be after- i 
ward sustained, let us try to discover when the blades 
of a fan are over large, and when they are too small, 
and thus remove the ambiguity from the assumed num
ber 1300, out of which we determined the area of the 
central and throat ports of entry, and the breadth of thf 
blades. First then to make the blades too large, let us 
use two large fans to do the work of one, the mine resis
tance being the same for two as for one. This being the 
case, two fans would not, and could not in any way 
increase the volume or quantity of air circulating in the 
mine, because to increase the quantity, the velocity, the 
resistance, and the pressure must all be increased, and 
you cannot increase the one without increasing the 
other. Again as the blade surface Is increased the velo
city of the fans will be reduced, aud the question arises, 
how much ? Let us suppose that the velocity of one fan 
is 80 revolutions per minute, and that with that speed 
the total difference of potential between the ejected air, 
and the depression in the fau drift is 13 pounds per 
square foot, the mine resistance being 10 pounds per 
square foot. Now if we set two fans to do the same 
work as the single oue, the mine resistance for the same 
quantity at the same velocity in the miue will still be 10 
pounds per square foot, and all the two fans can do, is, 
to reduce the difference T — M = 13 — 10 = 3. N o w 

l'X3_l X 3 
2** ~ 4 

= .75, therefore, with the two fans T would appear to 
be 10.75, but with such a small difference of potential, 
other and serious resistances arise in the running of the 
two fans. 

N o w on tlie face of it there appears to be a real advant
age gained by practically doubling the area of the blades 
aud that of the ports of entry, because only half of the 
air is entering each of the two fans, that previously pas
sed through the port of entry and along the blades of 
one fan; and further, if no new resistance Interfered, the 
velocity of each of the two fans would be, if the single 

fan was 80 revolutions per minute, I- " =72.72 

revolutions per minute, aud we now see that by still 
further increasing the number of fans, or the sizes of 
the ports and blades of one fan, the difference between 
T and M might be reduced almost to nothing. But 
another enemy of these subtle refinements steps In and 
calls halt!!, and that is the " state of Instable equili
brium." 

81. The Loss by W a v e Movements in Fans.— 
With large ports of entry and discharge, the difference 
between T and M becomes very small because the air 
enters and leaves the fan or fans at a very low velocity, 
and let us suppose by way of illustration that we have 
six fans doing the work of oue. N o w the mine resistance 
would be the same for six as for one fan, therefore if 
one fan made 80 revolutions per minute, each of the six 
would have lo make at least 70 revolutions per minute 
to sustain the required depression. It is true that only 
one sixth of the air would pass through one of the 
six fans, that would pass through the fan that did th" 
whole of the work, and it might therefore be thought 
that tbe six fans would conjointly do no more work than 
the single fan; but this Is not so, because the difference 
between T and M has become less than one pound on 
the square foot, instead of three pounds as before and 
the result is the smallest variation in the velocities of 
the engines produces wave motions that considerably 
increase the work to be done. 

82. The Loss of Energy D u e to Intermittent 
Action.—WheL resistance has to be overcome by inter
mittent efforts, the loss of effective energy is coneldn--
able, and to explain fully what we mean Fig. \22 is 

for the propulsion of his boat a power of 125 units of 
work every alternate second of time. W e see that during 
one second 125 uuits are applied, while during the next 
second the momentum of the boat and its load is con
sumed tu its own propulsion, it therefore follows that 

the mean velocity of the boat will be t 125 *-*•- 2 = 2.5. 

B u t if 
i ::< 

02.5 units of work are applied continuously 

the reduction by the two fans will he t* 

FIG. 122. 

introduced. A and B are two rowers who apply their 
energy intermittently with their oars ; now the reslst-
euce that a boat meets with in progressing through 
water varies as the cubes ot the velocities and therefore 
the velocities vary as the cube roots oi" the powers, and 
It is now our husiness to show that a force continually 
applied, propels a boat at a greater mean velocity than 
the same force would do applied Intermittently, for the 
following reasons that will be given In proportionate. 
Instead of actual values. Suppose then a rower applies 

instead of 125 intermittently, the mean velocity will be 

I3 62.5 = 4 nearly. Or while a continuous power will 
propel the boat 4 miles, the eame power applied inter
mittently will only propel it 2.5 miles. N o w what is 
true of the boat is also true of the fan, for the power 
producing mine ventilation varies as the cubes of the 
velocities, and as a jerking pulse, or wave motion takes 
place in the air stream llowing through a fan in which 
the orifice of discharge is too large, and therefore the 
difference between T aud M is too small, we have a cause 
of intermittent action as in the boat. All mine currents 
move pulsatlvely, and very markedly eo, when the re
sistance is considerable, and when therefore the differ
ence of potential already referred to is small, the jerky 
pulsations of the mine current enter the fan and react 
on tlie engine, and the result is, such a fan, as an open 
one with a very large area of discharge, gives out a 
small percentage of efficiency. The loss of energy in the 
fan often arises from another cause, as wliere the blades 
are too short, and therefore the fan has to be run at a 
high velocity to obtain the required difference of poten
tial, and the result is the velocity of the fan is con
stantly varying as the engine passes through full crank, 
and the dead points. 

It was to remedy this very pronounced wave motion 
in the Guibal fan, that the Walker shutter was intro
duced. The wave movements in a fan sometimes syn
chronise and the result is a loud note. The writer has 
heard the loud moaning, or roaring sound of a fan at 
the Letch Colliery near Moorshey, County Durham, 
England, a mile away. 

83 The Best Dimensions for Ventilating Fans. 
— T o secure good results in a fau then, the blades must 
be of sufficient length and breadth to prevent the loss 
due to wave motion ; and to make the difference between 
T and M sufficiently large, the areas of the orifices of 
entry and discharge must be made such a size that they 
will on the one hand reduce resistance, and yet on the 
other haud not make that resistance so small that the 
difference of potential will not be sufficient to prevent 
the instability of equilibrium. The areas that secure 
the best results then are for the central port of entry 

Q 
1300 

: A. Here Q is the required ventilation in cubic 

feet per minute, 1300 a constant, and A = the area in 
Q 

square feet. For the throat of the fan - „' = A, and 

q 
for the port of discharge **-.nf* = a. 

To find the breadth of the blades of a fan, divide 

, by the circumference or perimeter of the central 

port of entry and the quotient will be the required 
breadth of the blades correctly. 
Fig. 123 is given to clearly establish In the mind of 

84 The L a w s of the Areas of the Fan P o r t s -
Fig. 124 furnishes to the eye at a glance the conviction 
that the air passing up the upcast shart S will never be 
greater than that due to the pressure producing the ven
tilation of the mine, and therefore. If one, two or twenty 
fans, were made to exhaust out of the same drift, unless 
their velocity wus such as to first balance the mine re
sistance, which might be say 10 pounds per square foot, 
the veloeity of the mine current would reduce, and 
although / and e, would both be reduced, because the 
united areas of the ports of entry would conjointly make 

FIG.123. 

the reader the characteristic depressions and the pressure 
of discharge as exemplified in the action of the fan. 
First. The depression in the fan drift measured by the 

gauge D D. 
Second. Tho'deprcssion in the fan as shown by the 

gauge F D. 
Third. The pressure of discharge as Indicated by the 

gauge 8 P. 
Now to understand the values of the three measure

ments, call the depression for injection i and the com
pressions for ejection e, then M — i -f e = T, or 
T — M = e — /, assuming that M — i is the zero of 
pressure. When the port of entry is equal ln area to the. 
port of discharge, then the depression below M is 
equal to the compression above the atmosphere, and 
then the air passing through the fan moves pulsatlvely, 
and when the area of discharge is greater than that of 
tlie Intake as In the open running fan, then the air flow
ing through thi' fau dances tumultuously and wastes the 
energy that should <lo useful work. Further, when e Is 
at a higher pressure above the atmosphere than i Is at a 
pressure below M, then the fan does Its work with 
economy. 

Fio. 124. 

a large one, and the united areas of the ports of ejectiou 
would do the same, yet the loss of energy would be con
siderable, as the result of the united port of discharge 
being over large, and c being too small to check the inter
mittent flow through the fans. It does seem to be a 
paradox that two fans should make nearly the same 
numberof revolutions as a single one, and yet exhaust 
no more air from the mine, and yet it is so. aud we have 
made the reason plain by posing and transposing, until 
we have found J*. 

Before leaving this figure let us notice another Inter
esting feature iu it, namely, the water gauge connections 
asDO, that is made to measure directly thedepresslon ln 
the fan drift, and SO that measures the depression due 
to the mine only. A pipe from SO is carried 20 or 30 
feet down the shaft, and always gives a little less reading 
than DO. 

85. To Calculate the Diameter of a Fan.—The 
diameters of fans for exhausting certain volumes of air 
can be found as follows, but, let us first notice that the 
dimensions furnished by tlie rule are reltable deductions. 
Let Q — the ventilation in cubic feet per minute, 

(£• 
s/200 

then , = D, D being the diameter. Suppose then 

200 
31.10 feet the diameter 

we require a fan for a quantity of 200,000cubic feet of air 

. . .. f200,000 
per minute, then i-

of th3 fan required. 
Or the rule is, divide the required quantity in cubic 

feet per minute by 200, and the square root of the 
quotient is the diameter of the fan required. 

86. Recapitulation of Facts.—1. Obstructions in 
front of the orifice of entry reduce the constant .65. 
2. There are three ports in a fan, namely, the central, 

the throat and the port of discharge, and the smallest of 
these must be takeu for calculations. 
3. To find the volume of air passing through a fan, 

multiply the smallest of the three ports in square feet, 
by the calculated velocity of the air In feet per minute, 
aud the result will be the volume of the ventilation in 
cubic feet of air per minute. Note carefully, the orifice 
takeu must be the least of the three. 
4. To find the minimum radial length of the blades of 

a fau, allow 0 Inches in the radial length, for every 
pound in the pressure per square foot of the mine resist
ance. If possible, 7 inches per pound of resistance is 
best, because it gives a lower peripheral velocity. Sup
pose the resistance to be 10 pounds per square foot, 
then 10 X *> -= 60 inches, or five feet, thw required 
radial length of the blades. 
5. The area in square feet of the central orifice or ori

fices of entry should be, when (J stands for the quantity 

of air in cubic feet per minute, j = ^1 = area of port 

of entry. 
0. The area in square feet of the cylindrical entry in 

the throat of the fan should be - = A = area of 

the throat. 
7. The maximum area of the port or ports of dis

charge should be •*.- jrz = A. 

8. The diameter required for a fin should be 

J'ir=D. 
V 200 
9. The loss that arises when a ventilating force is ap

plied intermittently is the result of wave motion. 
10. The small advantage obtained by setting two or 

more fans to do the work of oue, is the result of M re
maining the same for au unaltered velocity. 
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87. Recapitulation of the Former Article.— 
First, to obtain T, find the diameter of gyration by the 
following method : Add to the diameter of the central 
port of entry the radial length of the blades, and the 
sum Is the required diameter of gyration. Suppose the 
diameter of the central port of entry is 10 feet and the 
radial length of the blades Is 5 feet, then 10 + 5 = 15. 
To find the velocity of the center of gyration in feet 

per second, and also T, when the velocity, diameter, 
areas of the ports and lengths of the fan blades are 
given. 

Let W— .0766 X B, B being the length of the fan 
blades. 

D = the velocity In feet per second. 
g = the gravitation unit 32.10. 
P = the total pressure in pounds per square foot of 

the tangential force produced by the fan. Then 
W v 'l 

--—j—:•—= T. As an example, let the diameter of the 
3.1416p 
fau be 20 feet, the leugth of the blades 5 feet and the 
number of revolutions per minute 70. N o w, to generate 
a constant that will ever after save time aud trouble, let 
us make a full statement, and let the letter c be set be 
fore every recurring factor, and then we can proceed at 
once with the reduet 
15 X f-jt.1410 . 70 - 15 • c 3.1416 X 70 X 5 X c 0 7 0 6 

c 60 x c 

T. 
s 3.1416 X c 32.10 

N o w the constants iu the order of their places in the 
dividend and divisor are 

3.1416 X 3.1416 X-0766 = 

60 X 60 X 3.1410 X 32.16 u*JlJUU-*J0* 
The true result is .00000207S5528, therefore, .00000208 

is a little too much, but In this form it Is easy to re
member. N o w to find T, let 
B = the leugth of the blades iu feet, 
B = the revolutions per minute; 
D = the diameter of gyration iu feet; 
C = the .00000208. 
Then B R: D- C = T, ur B B2 D* X .00000208 = T, 

and in the case suggested 5 X 15' X 70* X .00000208 = 
11.466 or we may say that 7'Is equal to 11.400 pounds 
pressure per square foot above the depression in the fan 
drift. 
Second. To find the velocity in feet per second of the 

air euterlng or leaving a fan, the number 1,800,000 was 
Introduced to expedite the calculations, and It way shown 
that this number represents the square of the velocity in 
feat per second of air rushing into a vacuum; and it was 
further shown that the squares of all other velocities are 
in the same proportions to 1,800,000, as the pressures 
that generate them. For example, suppose the pressure 
setting air in motiou Is equal to 4 pounds per square 
foot, and If In this case there are no qualifying factors 
that interfere, like the depression In the fan drift, or the 
still greater depression in the fan itself, then the squares 
of the velocities will be directly in proportion, as 4, the 
pressure per square foot given, to 2120 the pressure In 
pounds per square foot of the atmosphere, 
then 31"20

 X1'800'000 = 3:-%.22**4. Thia means 
that a pressure of 4 pounds per square foot sets air In 
motion with a velocity, whose square Is 3300 2204, or 
with a velocity that is equal to ( 33!)(T2204 = 52.277 feet 
persecond. 
It would he noticed in our last lesson that the equiva

lent of the pressure of the atmosphere was giveu as 2130 
instead of 2120. The reason of this is the 10 pounds are 
added to balance a slight variation with regard to the 
center of gyration, and thus prevent a very Intricate cal
culation that would be required to correct a relatively 
small error. 
Third, it was shown that the rush of air into the ori

fice of eutry of an exhaust fan, could be calculated by 
. (T— M) x 1,800,000 

the expression 
(2130-f^] 

AT-

r-, and that the 

M) X 1,800,000 
expression for a blowing fan was 

(2130 -|- M ) 
= v". Further it was shown, that the velocity in feet I 
per second multiplied by 00 for feot per minute, and that 
product multiplied by the area of the orifice of entry in 
square feet, gave the cubic feet per minute passing 
through the fan. 

Fourth, It was explained that the density of air varied 
inversely as the temperature, and directly as the press
ure, and that the weight of air entering a fan was always 
equal to the weight of air discharged by it, but the velo
city of the air entering a fan was always greater than 
the velocity of that discharged and in the case of an ex
haust,the squares of the velocities were in the proportion 
, T-M ,, T-M 

*°' n.on ,—JTT2
 a n" f°r a blowing fan 

2130 + M1 

[TO HE CONTINUED.] 
2130 •+ M 

CHEMISTRY OF MINING. 
68. Electric Modes of Action.—Electric energy is 
-characterized by four phases that are known as posi
tive, negative, static, and dynamic electricity, and all 
the manifestations of this force are the resultants of the 
conjoined action of all the phases. For example, posi
tive electricity is attracted by the negative phase, and 
therefore when the static positive particle is attracted 
by the negative static particle, their approach becomes 
a dynamic manifestation. Static electricity is the mode 
or phase of the force that takes the form of potential or 
static energy, and may become dynamic or kinetic, or 
active, or transposed force, according to the conditions 
that control it, for example Fig. Ill is an applied Illus
tration of what-is meant, and here the monkey or drop 
weight of the pile driver is raised by a chain subject to a 
•static strain equal to tiie gravity of the inonkeyweight. 
In the weight Itself energy Is io the course of being 
stored up potentially during the period of lifting, and 
when the weight reaches its highest elevation it is de
tached from the chain by being unfastened automatic-
Ally,when It descendsas a dynamic force or the medium of 
kinetic energy. If a weight falls it is capable of 

exerting greatforce through a small distance,but the foot 
pounds of energy developed never exceed what is due to 

the earth's at
traction. 

E n e r g y in 
this case is in
ert, a n d for 
that reason/•.••{"*£ 
pounds become 
inch pounds, if 
the force fscon-
sumed by its ex
ertion through 
oue inch of 
space. For ex
ample, if 100 
pounds fall 
from an eleva
tion of 100 feet 
theu the energy 
stored up In 
the m o v i n g 
mass is equal 
to 10,000 foot 
pounds, thnt is 
to say this fall-
Ing body cau 
exert a mean 
force of 10,000 
poundsthrough 
the space of 
one foot, or a 
force of 10000 
X 12 = 120,000 
poundsthrough 
the space of 
one inch, or a 
force of 120 000 
X 8 = 060,000 
poundsthrough 
the space of an 
eighth of an 
Inch, or a force 
of 120,000 X 

111 • 100 = 12,000,-
000 p o u n d s 

through the one hundreth of an inch. W e see then that the 
force stored up in a moving mass could be infinitely multi
plied, through an infinitely small space, but for the elas
ticity of matter within the range of molecular attraction. 
Static electricity Is only another mode of inert force, 

and in every raspect is the result of the operation of the 
same mechanical laws, and its mode of action should 
therefore be known, If we wish to acquire a useful 
knowledge of electrical appliances; for example, in the 
transmission of electrical energy for the purpose of 
doing work in mines, we are doing very well, if 50 per 
cent, of the horse power of the steam engine driving the 
generating dynamo is utilized in useful work, and we 
may therefore inquire what has become of the other 50 
per cent, that is lost, and the answer is, it has been 
dissipated as heat developed by the resistance produced 
by static induction, for you cannot send a current of 
dynamic and yet Intermittent or pulsating electricity 
through a wire without starting aud stopping the 
synchronic motions of the constituent molecules, the 
result Is, the manifestation of an opposiog inert force. I 
If you do not understand the laws of static charge, 

you will try to do what Is Impossible, that Is to recover 
the lost 50 per cent, of work, aud If you understand the 
resistance due to static charge you will seek to Improve 
electric generators by reducing the Intermissions in the 
Inducing impulses, so as to minimize the loss due to 
molecular Inertia. A Hash or electric discharge of 
static electricity from a cloud will split a tree, and rend 
and shatter the noblest artillcial structures, but it is 
after all, only an example of a relatively small inert 
force, exerted through a small distance such as the 
expansion of the sap iu the vesicles of the wood of the 
tree, and the expansion of the metal binding, or the 
moisture in the mortar in the joints of the stones of a 
building, or even In the stones themselves. Fig. 112 j 

FIG 

heavier than A. Here, however, Is the puzzle. When 
these masses attain a stationary velocity they cease to 
accumulate energy, and they cannot give out ever so 
small a fraction of this energy without losing a portion 
of their velocity, so that for the balls and the wheel to 
take in and give out energy, their velocity must be alter
nately accelerated and retarded, or their motion, instead 
of being uniform, must be intermittent; aud this peculi
arity characterizes all electrical actions. 
For example you cannot send au electric current 

through a cable, and the molecules of the wire remain 
at rest; and 
further we see, 
that if the 
molecules havo 
a uniform rot
ary motion, 
they could uot 
t r a n s m i t 
energy; there
fore, the mole
cules to con
t i n u e t h e 
transmission 
must have an 
alternate vibra
tion, and such 
is actually the 
case. Indeed 
the current is 
generated b y 
th e alternate 
movements of 
the poles of the 
armatureof the 
dynamo. Fig. 
113 is to illus
trate the curi-
o u s m a u l -
Testations of 
continuity and 
alter n a 11 on 
such as take 
p l a c e in an 
electric c o n -
ductor. 
Here a chain 

passing over a 
pulley Is used 
to illustrate the 
points before 
us. First we 
have au illus
tration of uni
form velocity, 
the descending 
weight V does 
not accelerate 
In falling, because the energy stored in every link of the 
chain Is dissipated when its motion is arrested on the 
slab 0, and the energy of V is balanced by setting in 
motion the links in succession on leaving tho slab, and 
the loss of energy due to the stopping and starting or 
the links is the analogue of that waste of electrical 
energy, that Is measured by ohms, and is shown in a 
graphic manner by the piles of links at rest on the slab 
at OHM. W e cannot close this lesson, however, with
out drawing attention to the great fact in relation to 
electric conductors, namely, they always consist or 
metals or their alloys, or simple bodies such a carbon, iu 
whioh the vibrating or alternate movements of the mole
cules, cau synchronize as electric waves. 

| TO HE CONTINUED.] 

FlG. 113. 

FIG. 112. 

Is given to explain some of the peculiarities of energy 
such as we should understand if we wish to pose as 
mining engineers In the future where electrical appli
ances will be used on every hand. For example, here 
are some balls mounted at the ends of radial arms, 
attached to a revolving shaft, to illustrate different 
electric voltages or pressures and the corelated coulombs 
or masses. 
The particle A, may then be taken as one ampere,and 

Its velocity may be such as to develop one joule of 
energy, which may be given out as pressure through 
afoot, au inch or less, or more, and what Is said 
of A may be said of B, C, D, etc., with the correction in 
view that energy stored ln six masses would be six times 
greater thau that stored in one, and. therefore, the 
energy stored in the wheel B, would be as many times 
greater than that stored in the ball A, as R is times 

MINING METHODS. 
The Inertia of Moving Air.-The Pressure and Ve

locities of Air Currents. — Inertia of Air In the 
Shafts of Mines. Measuring the Force of the 
Wind.-The Pressure of the Wind.—Regulator 
Experiments. 

66 The Inertia of Moving Air. —Nothing is more 
important in the study of mining subjects than the ac
quisition of applied or practical knowledge In relation to 
tlie laws of air In motion, and we therefore now propose 
to so treat the subject as to make the numerical values 
we ought to know, clear aud Intelligible. 
The force required to make air move or to arrest its 

motion, varies as the squares of the current velocities. 
That Is, if you double the square of the velocity you re
quire double the pressure to produce that result, and per
haps the beBt explanation will be found in appllcate ex
amples. First then, the square of the velocity of air 
rushing into a vacuum, is equal to 1,800,000, or it may 
be said that air rushes into a vacuum with a velocity of 
1341.0411 feet per second. 
N o w as the pressures vary as the squares of the veloc

ities of moving air currents, it is clear that if we knew 
the pressure per square foot at which air at atmospherit 
pressure rushes into a vacuum, we could with differenc 
pressures find the squares of the velocities coincident to 
to these piessures. 
For example, the pressure of the atmosphere in 

pouuds per square foot is 2120, and with the aid of a 
clear knowledge of the laws of energy and the values 
1,800,000 and 2120, we can find the pressure due to the 
Inertia of air moving at any velocity, or having the press
ure civen, we can fiud the velocity in every case. 

67. T h e Pressures and Velocities of Air Cur
rents.—Suppose the pressure per square foot of an air 
current is equal to 8 pounds, what is the square of the 
velocity that generated this pressure? The following 
simple statement will be sufficient to establish the con
clusion by eonvlctlor, for itis clear, the 8 pounds are 
only a email fraction of the 2120 pounds and that 2120 
will be in the same proportion to 8, that 1,800,000 is to .. ... , - ,. ,. 8 X I , 800,000 the square of the required velocity, then -= 0792.4516 the required square, and the velocity in 
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"feet per second will therefore be i 0702.4510 = 82.4100. 
W e might ask the question, what pressure per square 

foot will set air lu motion at the rate of 82.4100 feet per 
second? N o w we know that the pressures vary, not as 
the velocities, but as the squares of the velocities In feet 
per second, and as the square of 82.4160 is 0702.4510., 
this square must be a fraction of 1,800,000 and therefore 
0792.4510 X 2120 0 .. . . , ., 

= 8 nearly, or as the decimal portion 
1,800,000 J * 
of the number 0792.4510 in not finite, the result appears 
a very small fraction under its value. 
68" Inertia of Air in the Shafts of Mines.—In the 

upcast shaft of a mine ventilated with a fan many experi
ments can be tried to demonstrate the laws of energy in 
relation to air currents, anil to strengthen the evidence 
of the fact Fig. 115 Is introduced. Now, let the round 

FIG. 115 

disc of wood J) be two feet in diameter, and let it and 
the cords c, c, c, c, and the weight 11' weigh all together 
10 lbs. 
From the standpoint of ordinary observation, say the 

flying of a kite, 10 pounds seems a great weight but in 
the open air the currents we most commonly observe are 
parallel to the plane of the horizon and therefore the 
direction of their motion Is not favorable for lifting 
weights, but in the case before us, the current has a 
vertical upward motion, and therefore, advantage can be 
taken of the energy of this current for lifting the weight 
in question. First then, let us find the area of the disc 
in square feet and theu from this number of square feet 
we will be able to find the weight per square foot to be 
lifted The disk is 2 feet in diameter, then, 2- X -7854 = 
3.1410 square feet and the weight to be lifted per square 
foot is ,,,..., = 3.183 pounds. 

0.1410 

The velocity of the air in feet per second to lift this 
weight th* ,nis /3" 

•V 21 

183 X l,80D,n00 52 nearly. 

69. Measuring the force ofthe wind.—Fig. 
is to illustrate the deflection of a 

110 
board whose length 

C A Is 24 Inches, and 
breadth 18 Inches, and 
and total w e i g h t 7 
pounds. This figure 
furnishes a good ex
ample for the training 
of the judgment to deal 

with questions relating 
to the Inertia of llulds, 
and therefore let us 
suppose that the con
ditions of the problem 
are, in addition to 
those already given, 
that the board is by 
the force of the wind 
b l o w n 30° o u t of 
plumb, and that w e 
require the velocity of 
the air that produced 
this deflection. 

First find the weight 
per square foot of the 

board,thus 2 X 1-6 

•42857 of a pound. 
™ •=•»!.- •— ;*-»»—'•- Second as the board 

Is suspended at the 
FIG. 116. edge C, the wind will 

only lift half Its weight, 
because tht) centre of gravity O is situated midway be
tween 6'and A, therefore the weight lifted by the wind 
will ouly be .42857 •21-1285 of a pound. 

Third the fraction of the weight lifted by the wind, 
will be direetly proportionate to the sine of tlie angle 

A C B, then the force of the wind per square foot ver
tical will be, Sine W X "214285. 

Fourth, tlie length of the surface on which the wind 
impinges will be proportionate, not to C A but to tbe 
cosine of the angle-1 C B, then the pressure deflecting 
the board per square foot vertical, will be 
Sin 30° X -214285 t. . , u Sin 
r, .,„„ *= the pressure required, but -.— = 
Cos. 30 ' ' Cos 
Tan, then the Tan 30° is .5773503 and the pressure 
per square foot is .214285 X .577350:*! = *12372 of a 
pouud, and the velocity of the air current that will 
deflect a board 2 feet long and 1.5 feet broad and weigh
ing 7 pounds, from the plumb line, through au angle of 
30°, must be J "12372 X 1,800,000 = 10.M feet Bec. 

* 2130 
ond. 

It is not necessary that the angle through whieh the 
board Is deflected from the plumb line should be known, 
because if the horizontal distance through which the 
board is moved is found to be 12 inches as from A to B, 
and the length of the vertical or cosine line C B is 
found to measure 20.7840 inches, then the tangent can 
be found at once, as ^njaTa ~ -5773503. All we have 
to do is to multiply half of the weight of the board by 
this tangent and theu proceed to find the square of the 
velocity as already explained. 

Suppose the length of the vertical line C B is 12 
inches aud the length of the horizontal line A B is 
20.7840 inches, and the weight and dimensions of the 
deflected board are as before, then the tangent of the 
vertical angle A C B is :"": = 20-7ft4t3 _ -j 7a305 

Cosin 12 
and we find the pressure per square foot of the wind that 
would thus deflect the board is .214285X1-73205 — 
.3711523 pound, aud the required velocity is therefore 
h3711523 X l^OOeOOO ,„„.,. 
J — „ 1 p n - = 17.75 feet per second. 
70. The Pressure of the Wind. —Fig. 117 is an 
illustration that is co-related in principle with the other 
examples already given, and tlie aim of the figure is to 

FIG. 117. 

show how the volume of air passing through a regulator 
may he found with the help of the water gauge. Sup
pose then that the regulator shutter is open to the ex
tent, that it uncovers an area of 2 square feet, and 
that the difference in pressure between one side aud the 
other of the regulator stopping is equal to one inch of 
water gauge, what volume of air in cubic feet per 
minute will pass through this regulator? 
To solve this problem, first find the velocity In feet 

per second that would generate a pressure of 5.2 pounds an the square 
/5.2 X 1,800,000 

'«*.«• J- 3120
 =G6-

.446, thf 

velocity in feet per second; second, the volume of air 
passing through the regulator ean be found by multi
plying the velocity per minute by the area uncovered 
in square feet, aud by the equivalent of the vena con
tractu .05, and 00.446 X 60 X 2 X -05 = 5182.8, the 
cubic feet of air per minute passing through the open
ing In this regulator shutter. 

71. Regulator Experiments.—To understand the 
principle of action of the regulator let us try an experi
ment with one, and discover what takes place when the 
shutter uncovers different areas for the passage of differ
ent volumes of air, and therefore in the first place let us 
assign values for the airway in wliich the regulator 
stopping is fixed. 

1. The length of or the airway Is 000 yards. 
2. The section of the airway Is 0 by 10 feet. 
3. The volume of air passing before the regulator 

stopping was interposed was 30,000 cubic feet per 
minute. 
4. The difference of pressure or the difference of po

tential between the opposite ends or the airway is equal 
to 1 inch of water gauge or 5.2 pounds pressure ou the 
square foot. 

5. The volume of air passing through the uncovered 
area of the regulator Is 3,600 cubic feet per minute. 
0. The vertical depth ofthe shutter is 10 inches. 
Experiment one. Find how far open the regulator 

shutter must be for the passage of this quantity. 
First notice that it 3,000 cubic feet pass througli the 

shutter they also pass through the airway, and will therefore encounter a resistance from 1 hits cause, which will be proportionate to the squares of the quantities, and It follows that the difference of potential for tho 

opposite sides of the regulator stopping will now be as 

rQ ,5.2 X 8.0001-. , 5 . 2 X 1 -, _ , Ids 
5"2 ~ ( 30,000'*'J = ™ ~ ( 100 ) ~ >,m 

pounds. 
Second, notice that the velocity through the regulator 

: 60.113 feet per second, must be 5.148_\_1,800,000 . 
•W2120 

or per minute 3900.78 feet, aud allowing .65 for the 
vena contractu, the square feet in the orifice of the regu_ 
lator will lie -

will be 

then |3.6X 1,1 

• 13.501) inches. 

= 55.2805, the velocity ln teet 

05X3M0.78 = 1-89C3'aUda8tb6Ver,iCril 

depth of the shutter Is 16 inches the amouut It is open 
1.3962 X 144 

16 
Experiment second. Find how far the regulator 

shutter should be open for the passage of 20,000 cubic 
feet of air per minute, all the dimensions beiug tlie same 
as before. Then, 

20,000" v _ / - ^ - 3 6 
X 36,000'J -"*" V A 81 >~M-

100.000" = 
3120 

per second, and the velocity per minute is 3317.19. The 
opening of the regulator then, ie equal to 

20,000 X U 4 , , 
ii.", 3317.10 • 10 SSM '"'-

Experiment three. Let the dimensions be the same as 
before, except those of the shutter, because the result 
will be too large for inch measure, aud let us now calcu
late for a quantity of 30,000 cubic feet of air passing 
through the regulator per minute, then, 
5 2 l«y 30*00(-'1 -50 ',,y *»"!_ 

"*2 - (*-*S X S O W . ) - "*3 - (J*3 X 30 ' ~ 
1.5S0 pounds, then, the velocity lu feet per second must 
b e a g /L589 X 1,800,000 = 30.731, and the velocity per 

^2120 
minute is 2203.847, then, ^im S4~ = 21 square tt. 
Experiment four. Continue thesame dimensions, and 
let tlie volume passing through the regulator be 35,000 
cubic feet of air per minute, then, 

-. o _ Ir ., . 35,000-, _ _ / 1225 v _ 
I ' * 36,000V \ A 1206/ 

285 pounds, and the veloeity iu feet per second will be 
1.285X 1,800,000 = 15.550, and the veloeity per minute 
'2120 
is 933.35, then, the opeuiug required ln this regulator is 

35,000 
.05 X 033.35 = S'*-6'*8 square fuet 
By these four experiments with the regulator, we 

learn the true principles of its mode of action, namely, 
the difference of potential on the opposite sides of the 
regulator stopping varies In the following proportion, when 
P is the difference of potential for the entire airway, and 
Q is the quantity through the unobstructed airway, aud 
q is the quantity passing through the regulator, then 
P — ( P ,i\=p, for in this case p is the difference of 
potential at the regulator. It Is clear then, that as ihe 
velocity in the airway increases, the difference of poten
tial at the regulator decreases, and at last the constric
tion of the regulator vanishes, as in example four where 
we see, just as 35,000 Is nearly 30.000 so 57.692 square 
feet are a very near approach to 60 square feet. 
The most important lessons learned by these experi

ments are, first, as we have just seen, that the regulator 
vanishes Into the equivalent orifice; second, that the 
volume of air passing through a regulator cannot be cor
rectly calculated unless we can flrst determine the dif
ference of potential, or the difference of current pressure 
on the opposite sides of the regulator stopping. 

[TO B E CONTINUED.] 

Pitch Glaciers. 
Professor AV". J. Sollas recently gave an address on 

" Pitch Glaciers or Polsslers," with illustrations of 
glacier movements, by the aid of lantern slides. He 
said that pitch and glacier ice strikingly resemble each 
other in behaving as solids or liquids according to their 
manner of treatment. On the sudden application of 
foree they are very brittle, but behave as llulds when 
subjected to gradual pull ami pressure. Hence it is pos
sible to employ pitch In the construction of working 
models of glaciers, in order to get an Insight into those 
internal movements of actual glaciers which are beyond 
the reach of direct observation. The study of glacial 
deposits has shown that many erratic boulders were 
transported during the glacial period from lower to 
higher levels hundreds of feet, and left stranded on the 
flanks of mountains. This standing difficulty in the 
way of physical theories of glacier movement has been 
explained by the study of pitch models, by means of 
which it Is found that the lower layers of material, In 
approaching an obstacle, are carried up in an ascending 
current. The inference, which is confirmed by natural 
facts, Is that similar movements would certainly take 
place In actual glaciers. Further, a glacier sometimes 
over-rides its terminal without disturbing It; and inoue 
experiment this was exemplified, for pitch flowed for 
several months over a ridge of loose material, without 
carrying a particle of it away.— Tlie Colliery Guardian. 

The New York, New Haven & Hartford Railroad Com
pany, New Haven, Conn., have recently added two more 
automatic railways of the Hunt type (C. AT. Hunt Com
pany, New York City, manufacturers) to their already 
complete system. 
Mi. F. C. Van Duzen, late superintendent of the 

Stewart Iron Co's. plant at Uniontown, Pa., has been 
appointed general manager of the Crozer Coal and Coke 
Co., at Elkhorn, West Va.. 
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JH'SCELLANEOUS. 

T H E SUN'S H E A T . 

Tbe Persian recognizes in the sun, not only the great 
source of light and warmth, but even of life itself and the 
advances of modern science ever teud to bring hefore us 
witb ni-ire an,| ;ri,*r" -1 •_-r 111 i• •; 111 • • <- the surpassing glory tvith 
which Milton tells us the sun is crowned, and the prodigality 
with wbieli it pours forth its radiant treasures. 

A n intelligent gardener once reasoned that the sun could 
not be a hot glowing body. H e said *. 

"If tlie sun were a source nf heat, then the closer you ap
proach the sun the warmer you would llud yourself. But 

this is not tho ease, (or w h e n you are climbing up a mountain 
you are approaching nearer to tiie sun all the time, but, as 
everybody knows, instead of feeling hotter and hotter as vou 

ascend, vou are becoming steadily colder and colder. In 
fact, wheu you reach a certain height, you will find yourself 
surrounded by perpetual lee and snow, and you m a y not 
im pro! nil*]} In* frozen to death when you have go| .*i- near to 

the sun as you can ; therefore, it is till nonsense to tell m e the 
sun is a scorching hot fir*-." 

I asked him wherein lies the advantage of putting his 

tender plants into his greenhouse in November. H o w does 
that [-reserve them through the winter '.' H o w is it that even 
•without artillcial heat the mere shelter of the glass will often 

protect plants from frost-1 I explained t.i him that the glass 

acts as a veritable trap for the sunbeams; it lets them pass in, 
but it will not let them escape. The temperature withiu the 

greenhouse is consequently raised, and thus the necessary 
warmth is maintained. Ttie dwellers on this earth live in 
what is equivalent, in this respect, to a greenhouse. There 

is a copious atmosphere above our heads, aud that atmos

phere extends to us the same protection which the glass 
does to the plants in the gieenhouse. The air lets the sun
beams through to the earth - surface and then keep*-* their 

heat d o w n here to m a k e us comfortable. W h e u you climb to 
the top of a high mountain you pass through a large part of 

the air. This is the reason w h y you feel warmer on the sur-
face ol th<- earth than you do on the top of a high mountain. 

If, however, it were possible to go very m u c h closer to the 
sun ; if, for example, the earth were to approach within half 

its present distance, it is certain that the heat would be so 
intense that all life would be immediately scorched away. 

T h e earth on which w e stand is no doubt a mighty globe, 

measuring as it does 8,000 miles in diameter; yet if the earth 
I"* represented l>\ •• î raiu of mustard seed, then on the same 

scale the sun should be represented by a cocoanut. Perhaps. 
however, a more impressive conception nf the dimensions of 

the great orb of day m a y be obtained in this way. Think of 

the moon, the queen of the night, which circles monthly 
around nur heavens, pursuing, ;i- she does, ti majestic tract 

at a distance of 240,000 miles" from ttie earth. Vet the sun is 

so vast that if it were a hollow ball, and if the earth were 

placed at the centre of that ball, the m o o n could revolve in 
tbe orbit which it n o w follows, and still tie entirely enclosed 
within the sun's interior. 

For every acre nn the surface ot our globe there are more 

than 10,000 acres on the surface of the great luminary. Every 
portion nf this illimitable desert of llame is pouring forth tor

rents of heat. It has indeed been estimated that it the heat 

which is incessantly flowing through any single square foot 
of the sun's exterior could be applied an der the boilers 
of an Atlantic liner, it would produce steam enough for an 

entire record breaking voyage from Ireland to America. It 
would seem very presumptuous for us to assume that the 

great sun has c o m e into existence solely for the benetit of 
poor humanity. The heat and light daily lavished by that orb 
of incomparable splendor would suffice to w a r m and illumi

nate, quite as efficiently as the earth is w a r m e d and lighted, 

more than two thousand million globes each as large as the 
earth. 

W h a t should w e think ofthe prudence of a m a n w h o , hav

ing been endowed with a splendid fortune of uot less than 
*?*.J0.000,000, spent one cent of thot vast s u m usefully and dis

sipated every other cent and every other dollar of his gigantic 

wealth in mere aimless extravagance-' This would, however. 
appear to be the way In which tbe S U D manages Its affairs, if 
w e are to suppose that all the solar heat is wasted save that 

minute fraction which is received by the earth. Out of every 
twenty million dollars' worth of heat issuing from the glo

rious orb of day, w e on this earth barely secure the value of 
one single cent, and all but that insignificant trifle seems to 

be utterly squandered. W e m a y say it certainly is squand
ered so far as humanity is concerned. N o doubt there are 

certain other planets besides the earth and they will receive 
quantities of heat to the extent of a few cents more. It must, 

however, be said that the stupendous volume of solar radia
tion passes off substantially untaxed into space, and what 
m a y there become of it science is unable to tell. 

A n d n o w for the great question as to h o w the supply of 
heat is sustained so as to permit the orb of day to continue 
ln its career of such unparalleled prodigality. Every child 

knows that the fire on the domestic hearth will go out 

unless the necessary supplies of w o o d or coal can be duly 
provided. T h e w o r k m a n knows that the devouring blast 
furnace requires to be stoked incessantly with fresh fuel. 

H o w , then, comes it that a furnace, so m u c h more stupend
ous than any terrestrial furnace, can continue to pour forth 

in perennial abundance its amazing stores of heat without 
being nourished by continual supplies of some kind"? Prof. 

Langley, w h o has done so m u c h to extend our knowledge of 
the great orb of heaven, has suggested a method of illustrat
ing the quantity of fuel which would be required, if indeed it 

were by successive additions of fuel that the sun's heat had to 
be sustained. 

Suppose tbat w e extracted from the earth every ton of coal 

it possesses in every island and in every continent, and that 
this vast store of fuel, whieh is adequate to supply the wants 

of this earth for centuries, were to tie accumulated in one stu

pendous pile and that an army of stokers were employed to 
throw this eoal into the great solar furnace. H o w long, 

think you, would so gigantic a mass of fuel maintain the 

sun's expenditure at its present rate? l a m but uttering a 
deliberate scientific fact w h e n I say that a conflagration whieh 
destroyed every particle of eoal contained in this earth would 
not generate so m u c h heat as the sun lavishes abroad to 

ungrateful space iu the tenth part of every single second. 

During the few minutes that the reader has been occupied 
over these lines a quantity of heat whieh is m a n y thousands 
of times as great as the heat which eould be produced by the 

ignition of all the coal in every coal pit in the globe has been 
dispersed and totally lost to the sun. 

A s the sun shines to-day on the earth, so It shone yester

day; so it shone in the earliest d a w n of history; s o >t shone 
during those still remoter periods w h e n great animals flour
ished whieh have n o w vanished forever, and during that 
remarkable period in earth's history w h e n the great eoal 
forests flourished ; so it shone in those remote ages m a n y 

millions of years ago w h e n life began to d a w n on an earth 

whieh was still young. There is every reason to believe tbat 
throughout these illimitable periods which the imagination 

strives in vain to realize, the sun has dispensed its radiant 

treasures of light and warmth with just the same prodigality 
as that whicb n o w characterizes it. 

W e all k n o w the consequences of wanton extravagance; 

and the expenditure of heat by the sun is the most magnifi
cent extravagance ot which h u m a n knowledge gives us any 

conception. H o w have the consequences of such awful pro

digality beeu hitherto averted? H o w is it that the sun is 
still able to draw '-u its heat reserves from century to century. 

ever squandering two thousand million times as m u c h heat 
as that which genially warms our temperate regions, and 

draws forth tin- exuberant vegetation of the tropics, or whieh 

rages in the Desert of Sahara'-' This is indeed a problem* 
It was Helinholt*- w h o discovered that tbe continual main

tenance of tbe sun's temperature is due to the fact that tlie 

sun is neither solid nor liquid, but is to agreat extent gaseous. 
His theory of the subject has gained universal acceptance. 
Nature has not one law for the rich and another forthe poor. 

T h e sun is shedding forth heat, and therefore, afllrms this 
law, the sun must be shrinking in size. W e have learned the 

rate at which tbis contraction proceeds, for a m o n g the m a n y 

triumphs which mathematicians have accomplished must be 
reckoned that ol having putting a pair ol callipers on the sun 
so as to measure its diameter. W e thus llnd tbat the width o| 

the great lun Inary Is ten inche-- smaller to-da} than it was 
yesterday. Year in and year out the glorious orb of heaven 

is steadily diminishing at tbe same rate. For hund

reds of years, aye, for hundreds of thousands of years, 
this incessant shrinking has gone on at about the same 
rate as il goes --II at present. For hundreds of years, aye, 

for hundreds of thousands of years, the shrinking still 

will go ua. As a sponge exudes moisture by con
tinuous squeezing, so the sun pours forth heat by continuous 
shrinking. Sn long as the sun remains practically gas

eous so long will the great luminary continue to shrink, and 
thus continue its gracious beneficence. Hence it is that, for 
incalculable age, yet to come, the sun will pour forth its un

speakable benefits; and thence it is that for a period, com
pared with which the time of m a n upon this earth is but a 
day, summer and winter, heat and --old, seedtime and harv

est, in their due succession, will never be wanting to this 

earth. — Cud. nsedfrom Article by Sir Robert Bait in A'. Y. 

T H E W O R L D ' S TALLEST STRUCTURES. 

The tallest chimney was built at Port Dnndas. Glasgow, 
Scotland, 1S57 to 185*J, for F. Townsend. It is the highest 
chimney in the world (454 feeti, and one ol the loftiest 
masonry structures in existence. It is. Independent ol its 

size, one of tbe best specimens of substantial, well m a d e 
brick work in existence. In Europe there are only two 

church steeples that exceed this structure in height—namely, 

that of the Cologne Cathedral (510 f-***et) and that of tlie 
Straaburg Cathedral • 4«s feet i. T h e great Pyramid of Tizeh 

was originally 480 feet, although not so high at present. 
T h e United States outtops them all with its Washington 

Monument, 550 feet high, ami the tower of tbe Philadelphia 
Public Buildings, whioh is 537 feet high. 

T h e Eiffel Tower, at Paris, France, surpasses all other 

terrestrial metal structures with its altitude of nearly one 
thousand feet. T h e "(ireat Tower," for London, England, 
in course (.f construction from designs of Mr. Henry I la vey, 

C. E-, will outtop all metal structures, being built of steel, 
and its extreme height will be 1,250 feet when finished. 

Ttie highest and most remarkable metal chimney in the 

world is erected at tbe imperial foundry at Halsbrucke, 

near Freiberg iu Saxony. T h e height of" this structure is 
452.6 feet, aud 15.74 feet in internal diameter, and Is situated 

on the right bank of the Mulde, at an elevation of 2VJ feet 
above that of the foundry works, so that its total height above 
the sea fs no less than 711.75 feet. Tbe works are situated on 

the left bank of the river, and the furnace gases are 

veyed across tbe river to tbe chimney on a bridge through a 
pipe 3.2271,, feet in length. 

T h e highest artilleal structure ln America is tbe water 
works tower at Eden Park, Cincinnati, O. The lloor of the 

tower, reached by elevators, is 522 feet above the Ohio River. 
T h e base is 404 feet above the stream. If the height of the 

elevator shaft be added to the observation floor the grand 
total height Is 589 feet. 

The highest office building in the world is the Manhattan 
Life Insurance (.'ompany of N e w York city; its height above 

the sidewalk is 347 feet, and its foundations go d o w n 53 
feet below tbe same, being 20 feet below tidewater level 

making a total of 400 feet. T h e foundations consist of fifteen 
masonry piers, and are carried by the same number of steel 

caissons. The latter were sunk to bedrock bv the pneumatic 
process. The cantilever system was used forthe foundation. 
— F r o m Machinery. 

WHAT ALL BOYS SHOULD KNOW. 

Don't be satisfled with your boy's education or allow him 
to handle a Latin or Greek book until you are sure that he 
can-
Write a good legible hand. 
Spell all the words he knows how to use. 
Speak and write good English. 
Write a good social letter. 
A d d a column of llgures rapidly. 
M a k e out an ordinary account. 
Deduct 161., per cent, from the face of it. 
Receipt it when paid. 
Write an ordinary receipt. 
Write an advertisement for tbe local paper. 
Write an ordinary promissory note. 
Reckon the interest or discount on it for days, months or 

years. 
D r a w an ordinary bonk check. 

Take it to the proper place in a bank to get the cash. 
M a k e neat and correct entries in day-book and ledger. 

Tell the number of yards of carpet required for your 
parlor. 

Measure a pile of lumber in your shed. 

Tell the number of bushels of wheat in your largest bin, 
and the value at current rates. 

Tell something about the great authors and statesman of 
the present day. 

If he can do all this, and more, it is likely he has sufficient 

education to m a k e bis o w n way in the world. If you have 
more time and m o n e y to spend upon him all well and g o o d — 
give him higher English, give him literature, give him 
mathematics, give him science, and if he is very anxious 

about it, give him Latin and Greek, or whatever tbe course 
he intends pursuing in life demands.—School Supplement. 

BENEATH THK FINGER NAILS, 

There is something more than beauty and attractiveness to 
be considered in caring for the linger nails. Beneath them 
is a space which forms a nidus or resting-place for bacteria. 
Bacteriologists have found a score or more of different kinds 

of organisms under the nails, m a n y of them harmless, it is 
true, but some of them exceedingly dangerous to health and 

life. Since they are microscopic in stee, no one can tell 

whether they are innocent or harmful, or, indeed, whether 
they are present or absent. 

Since a pin prick suffices to convey into the h u m a n system 

enough of the most poisonous germs of disease to cause 
death, it is easy to understand what evil results m a y fallow 
a scratch with a germ-laden linger naif. A n idea has gone 

abroad that the danger llee in being scratched by another 
person; but since the trouble is due to bacteria and not to 

any poison residing in the nail itself, it is easy to see that a 
sell-inflicted scratch m a y be as bad as any other. 

M a n y instances are recorded where a slight wound, like 

the prick of a needle under tlie nail, has been the means of 
introducing the germs which cause that painful trouble 
known as whitlow or felon. 

H e w h o lutes the linger nails takes the risk of getting into 

his mouth and swallowing the germs of some infectious 
disease; for bacteria m a y be anywhere and the nails have a 

peculiar aptitude for scraping up particles of dust and dirt, 
which may be swarming with germs. T h e surgeon w h o goes 

to the performan >f any cutting operation, realizing" the 
danger which lurks beneath the nails, cleanses them in the 
most thorough manner. 

Disease germs, once introduced Into the h u m a n organism, 

become travellers. They do not stop at the point of infec
tion, but one.- in tl inflation, m a y go anywhere and live, 

even for years, waiting their opportunity for growth w h e n 
tbe normal tone of the system is lowered by chill, by fatigue, 
or some other disturbing cause. 

There is no better method of cleansing the nails than with 

a good brush and plenty of soap and water, and without the 
use of a brush it is Impossible to have clean, wholesome 
nails. Not alone will the result obtained be pleasing to the 

eye, but the danger of becoming the bearer of disease to 
one's self is thereby lessened.— Youth's Companion. 

SENSATIONS E X P E R I E N C E D IN PALLING. 

Dr. Heim, the celebrated geologist and professor of the 
Zurich University, declares that sudden death liy a fall, by 
being run over, or by being swallowed up by machinery, 
water or by snow avalanche is the most beautiful way of 
leaving this life— is indeed preferable to any other mode or 
fashion of departure forthe unknown regions. 
He *̂ ive- tie- following description of his journey down a 

mountain side, which, as he fully expected, would end in 
certain death : 

"I was coming witb two friends from the summit of the 
Sands in St. Gallon, when, at the height of 5,400 feet, w e 
round ourselves opposite a H U H * field lying between two 
mighty rocks that had to be traversed. It was a perilous 
path, running apeak for several miles, it seemed. M y com
panions hesitated to take it, but I decided to slide d o w n on 
both feet, standing up boldly. I went d o w n with unequalled 
velocity, but there was no danger until I m a d e a movement 
to save m y hat, which the current of air was carrying along 
I fell and lost all control of m y limbs. 

"Quick as the wind I H e w against the rocks to m y left, re
bounded, and was thrown upon niv back, head downward. 

Suddenly I felt myself carried through the air for at least 100 
feet, to finally laud against a high snow wall. At the instant 

I fell it became evident to m e that I was to be thrown against 
tlie rock, .m.i 1 > 11-1 m y utmost 1 • a\<*-rt that calainitv by dig

ging with m y lingers in the snow and tearing the tips of them 
horribly without knowing it. I heard distinctly the dull 
noise produced when m y head and back struck against the 

different corners of the rock ; I also heard the sound it gave 

w h e n m y body bounded against the snow wall, but in all this 

I felt no pain ; pain only manifested itself at the end of an 
hour or so. 

"I reckoned that m y descent d o w n the mountain side lasted 
five or six seconds. It would take m e two hours to describe 

the thoughts and feelings I underwent during this short space 
of time. A n d all m y thoughts, notions and ideas were thor

oughly consistent and coherent, not mixed up and jumbled 
up as in dreams. First, as already intimated, I saw tbe pos
sibility of m y fate. I calculated to myself: Ten to one I will 

be a dead m a n upon m y arrival at the bottom of the m o u n 
tain. If, however, I find myself alive and fully conscious I 

will have to take some of the vinegar-ether, which, on leav
ing the Santis, I placed in m y vest pocket. A good thing, I 

mused to mye-elf, that it is where it is. I would scarcely 'be 
able to reach for it if It was still in m v knapsack, where I 
used to carry it. I will take two or three drops of the ether 

on m y tongue, I continued in m y thoughts. That will revive 
m e and keep m e from taking cold. But what about m y stick? 

Ah, that m a y be useful If I live, and besides, it is a beautiful 

alpenstock. I will keep it. And, true enough, I held on to 
It. Then I thought that it might be well to take off and 
throw away m y spectacles, that they might break and injure 

m y eyes, I reached for them, but was unable to do as in
tended. 

"Thus I spent several or m a y b e only one precious second 
in egotistical circumspection. After that m y thoughts turned 

upon the consequences which m y death would have for m y 
family. I must try to save myself for the sake of m y wife 
and children, I argued. The friends that were with m e are 

probably lamed by terror, and I must double their energies 
by calling for help, if I can. A good w a y to spur them, I 

thought, would be to cry out, ' I a m all safe, but must have a 
drink at once.' Then I managed to be present when the 

news of m y death reached home. I heard m y wife and chil
dren cry and lament, and I tried to condole with them. I 
even cracked jokes in this endeavor. Again I saw with m y 

mind's eye the confusion that would reign in the university 
on account of m y failure to begin lecturing. That brought 
back to m e all m y struggles, m y early training, m y trials and 

small triumphs. M y life, from childhood to manhood, glided 
past m y mental observation like a living picture vivid im
pressive, joyful and sorrowful, as it had been. Tableau' fol

lowed tableau in quick succession, each figure being distinct 

and incidents being perfectly and completely pictured W h e n 
I had arrived at m y present state and condition I saw a mag
nificent blue heaven opening to receive m e . All was serene 

happiness, while rosy and violet clouds marked the horizon. 

Into this heaven I floated with perfect equii.oise.with beauti
ful anticipation, while m y m u n d a n e eyes perceived m y bndv 

Hying through the air, and saw the snow field below I heard 
a dull thud ; I had struck the ground. 

"It is an open question to m e whether the above described 
sensation of going to heaven Is not a very strong argument 

for the teachings of tbe Christian religion. T h e mind of m a n 
becomes clear and pure on the threshold of eternity ; it be-

• •ome- th" rno-t w.-ndt-rful nia.-lim.-rv for tlc.u*.-bt and n|.ner

vation. Its retrospective facilities are marvelous Can its 
prognostics be waved aside? 

"After finishing off all earthly affairs and making peace 

with m a n , the independent soul sees the heavens open - all 

around is beauty and happiness—a world steeped in blue'and 
roseate tints. I should say here that 1 a m far from being a 

pronounced religious man. At no period of m y life have I 
been given to speculating m u c h on the teachings of the 
Church, but when about to die I experienced all those sensa

tions which are ascribed to deeply devout persons during 
their last moments on earth. 

" T o return to actualities, I will repeat tbat during m y 

http://equii.oise.with
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downward journey time seemed t-i stretch indefinitely! and 
the faculties of objective observation, subjective feeling and 
thinking worked simultaneously without interfering with 

each other. There wa- no confusion, no perplexity ; m y cal
culations were logical; I acted with lightning rapidity. 

"I thought to do so, too, w h e n I began to cry out, as in
tended, 'I a m safe, bring m e water,' or words to that effect, 
but I ha<l actually lain perfectly still, without the least mental 
or physical performance, for over half an hour before I gave 
that sign of returning life. M y friends w h o had watched m e 
from above ami afterward sat at m y side for a considerable 
time say so. Without seeing them I took the vinegar bottle 
from m y vest pocket, readied for m y spectacles that rested 
at m y side, and felt of m y back and limbs to find out if any 
bones were broken. T h e fact that I failed to notice m y 
friends, and did not even look at them, is explainable only 
on the theory that I continued thinking where I had left off 
m y selfish calculations w h e n unconsciousness overcame m e ; 
it was instinct of self-preservation that dominated m y feel
ings upon regaining life. Forty minutes I had been dead to 
the world and to myself, and at the termination of this 
period I was the same selfish being as before. I cried for 
help, because, having no recollection of the comatose state in 
which I had been. I thought m y friends at least a mile or two 
away, as they were at the time I reached the foot of the 
mountain." 

And did tbe heavenly thoughts re-occur to you, also? 
the professor was asked. 

"No," said Dr. Heim, "I experienced them only at the m o 
ment of standing on the threshold of eternity. Then m y soul 
rose gloriously to tbe occasion, but the certainty of death be
ing removed, m y material instincts and spirits triumphed." 

•Ocean. 

H O W ."-lACOARONI IS MADE. 

-The Int. 

Maccaronl is divided iub i thirteen c 
product 'ifthe same batch of Hour 
but vary they in size, shape and gent' 
Italian gourmets tbey are k n o w n as 
etti, trenetini, foralini, spaghetti, -pi 
di melioni, rosa marina, -t* linn, till 
The visitor to a factory i- confront! 
raugement with 

tioagheach is the 
same kneading, 
•anmce. A m o n g 

.ni. to rati, fren-
, rigatoni, seme 
id a.-ine di lippi. 
Iiig iron lathe ar-

if tin ordinary snare 
d r u m at the business end. Through the center of this lathe 
slowly revolves a powerful screw. 

Flanking the entrance are stands shoulder high, upon 
which rest strings of "maccaroni," strung over bamboo rods. 
The mixing trough is a box fix 4 feet. It has a depth of one 
foot. Here is where the first steps are taken. 

With a regularity born of long practice Hour is gradually-
mixed beneath the water faucets and kneaded by hand until 
it reaches a consistency and toughness that h u m a n strength 
cannot overcome. Then tlie batch, which is the size of a 
wash tub, is carried over to the "final kneader." This 
kueader i*- a curiosity. There is a solid block with protected 
sides, and into tins the batch of dough is deposited. Hinged 
to the block, but getting a "spring" from a rope passed over 
a hickory stick braced to the wall, is a 14-foot "joist" of hard 
wood. For live feet of its length this joist is cut wedge 
shape. This wedge exactly covers the block upon which the 
"batch" rests. T h e remainder of the joint is squared and 
furnishes a seat for the "kneaders." 

All being in readiness, the joist is swung to one end of the 
batch, and two or three m e n plant themselves on the 
square end. Then follows a performance that resembles the 
old-fashioned see-saw. Quickly, but with never failing regu
larity, the kneaders rise and fall on the joist, but eaeh lime 
push it in a circle a few inches. This is kept up until the 
"chief is satisfied with the eonsitency of the mtiss. Without 
the loss of a minute the bare-legged and bare-chested 
kneaders carry tbe batch to the iron drum at the end of the 
lathe. In it goes with a rush. T h e "engineer" slips an iron 
disk that just (Its the cylinder against the mass, and by the 
pressing of a button starts the electric dynamo. 

Slowly the long screw revolves until its head is firmly 
against the disk. Then the mass is forced against Die lower 
end of the drum, with irristible pressure. 

This lower end is perforated at regular intervals with 
round openings the size desired, and from these openings 
come a miniature Niagara of sinuous dough. As the white 
stream reaches tlie a Jpted length it is broken off by a dex
terous twist and doubled over a bamboo rod. 

As quick as possible the rod with its 50 pounds of macca
roni is taken d o w n into the cellar and put on the rack. There 
it remains about four days, or until thoroughly hardened. 
Then comes the packing and shipping.—Boston Globe. 

S O M E CURIOUS FACT< CO\CEItNIN« HEARING. 

An inqui 
distance at 
course, the 
most interesting ; 

• union as to the greatest 
Id be heard, leaving, of 
ation. T h e reply was 
"Eighteen miles is the 

longest distance on record at which a man's voice has 
beard. This occurred in the Oram! Canon of the Colorado, 
where one m a n shouting the n a m e 'Bob' at one end his voice 
was plainly heard at the other end, which is eighteen miles 
away. Lieutenant Foster, on Parry's third artic expedition, 
fouud that he could converse with a m a n across the harbor of 
Port Bowen, a distance of 0,11% feet, or about one mile and a 
quarter ; and Sir John Franklin said that be conversed with 
ease at a distance of more than a mile. Dr. Young records 

that at Gibraltar the h u m a n voice has been heard at a dis
tance of ten miles," 

Sound has remarkable force in water. Colladon, by ex
periments m a d e in the Lake of Geneva, estimated that a bell 
submerged in the sea might be beard a distance of more than 

sixty miles. Franklin says that he heard the striking to
gether of two stones in tlie water half a mile away. Over 
water or a surface of Ice sound is propagated with great 
clearness and strength. Dr. Hutton relates that on a quiet 
part of the Thames near Chelsea he could hear a person read 
distinctly at a distance of 140 feet, while on the laud the 
same could only be heard at 70 feet. Professor Tyndall, 
when on Mont Blanc, found the report of a pistol shot no 
louder than the pop of a champagne bottle. Persons in a 
balloon can hear voices from the earth a long time after they 
themselves are inaudible to people below.—From Harper's 
lit.nnd Table. 

NOVEL PROTECTION AGAINST FIRE. 

A merchant of Gowanda has Invented a most remarkable 
apparatus for saving stocks of goods from lire. Instead of 
of putting out the lire the apparatus opens the front ofthe 
store, and the counters, cases, and shelving roll out into the 
streets into their owner's arms. 

The shelving and counters in the store are all portable, 
and mounted on rollers. Attached to the rear end of the 
shelving is a cable which runs forward aud over a wheel 
below the lloor in the front of the store. T o this end of the 
cable are suspended weights sufficiently heavy to over
balance the shelving, cases, and goods in them, A break 
device keeps tho weights from setting the machine going. 

Attached to the lever of the brake is a combustible cord 
which passes upward into the store and is carried along the 
walls and ceiling, where it will be quickly ignited in case of 
fire. The sundering of the cord looses tlie brake, the weights 
bear on the cable, and the shelves start helter skelter for the 
front of tlie building. Atthe same time the windows and 
doors open automatically outward, and the entire contents 
of the store are d u m p e d on the sidewalk in a j illy. T o 
frustrate the designs of fire thieves the shelves fold up when 
they reach the street, presenting only blank wood and glass. 

Those w h o have seen the apparatus tested say that it 
works admirably. O n e night a mouse found something 
palatable in the brake cord and gnawed it in two, where
upon, m u c h to its consternation, the furniture, boxes, aud 
shelves with one accord began a swift movement forward, 
and an automatic alarm attached to the machine began to 
rouse all the the inhabitants of G o w a n d a , the hour being 2 
o'clock in the morning. T h e ingenious inventor was one of 
the first on the scene, and his disgust at being routed out 
by a false alarm was greatly mitigated by the spectacle of 
the smooth working of his machine. It seems to be a good 
thing, and pushes itself along with no help,—From the 
Buffalo Courier. 

A BRDROOM "WIND-CURTAIN." 

To get plenty of air into a sleeping room at night without 
the cold or damp wind blowing directly upon tho bed is 
necessary alike for comfort and health. 

The familiar device of a board fitted to set tightly into the 
window-frame underneath the raised lower sash answers for 
extremely cold nights; but it does not give enough air in 
moderate weather. O n the other hand, if a severe wind is 
b|owlng upon the opened window, although the temperature 
m a y not be very low, the strong current is too trying for 
most sleepers. 

T o those w h o wish to enjoy the open window at night, and 
yet to be defended against a direct current of uir, the wind-
curtain will be valuable. 

About a foot above the window-stool, on both edges of the 
casings, insert diagonally a pair of two-inch screw hooks. 
Being ou the outside edges of the casings, they do not m a r 
the wood, and are unnoticed during the day. Prepare a light 
curtain-pole, say an inch in diameter, and insert screw-eyes 
to correspond with the hooks. T h e pole m a y be a regular 
curtain-poie with brass knobs, or a bamboo poie, or a humble 
broomstick—painted, however, w e will hope. 

H a n g upon this pole, either by rings, or by a broad h e m 
through which the pole is thrust, a short curtain of burlap. 
This coarse cloth Is suggested because of its verv openness; 
while breaking the force of the wind, it admits m u c h of it in 
a gentle way. This m a y be trimmed tastily with a half-inch 
hempen rope, or with cat stitching. 

T o prevent the curtain from flapping in the wind, sew to it 
a pair of small rings, which can be loosely attached to 
another pair of small hooks screwed on the under side of the 
window-stool tit its extremities. 

T h e chief admission of air will not be through the inter
stices of the coarse burlap, but above and around it, from the 
three or four-inch space between it and the sash. A shawl 
or an afghan m a y be thrown over the pole instead of a regu
larly hung curtain, tind will answer the purpose equally well. 
In the morning the pole is lifted from its inconspicuous 
hooks, and stored away in the closet out of sight. 

If it is preferred to have the window opened at the top, the 
same contrivance m a y be used—the window-shade being run 
up out of the way, aud thus preserved from flapping or from 
d a m a g e by rain Youth's Companion. 

S O M E T H I N G A H O U T F I K E ENGINES. 

What is, perhaps, the oldest known (Ireengine for pumping 
water, is mentioned in the Spiritalia of Hero, about 150 B. C. 
This engine had two single acting pumps, the plungers of 
which were worked by a single beam pivoted between the 
two. The streams united in a single discharge pipe, passing 

up a trunk in which was an air chamber, and out at a nozzle 
which could be turned in any direction. Tin- discription 
might stand for a great m a n y forms of hand fire engim - used 
even to the present day. The early R o m a n s appear to have 
paid quite some attention to fire extinguishing apparatus, 
and had an organized lire brigade. 

Something like the more modern fire engine appears to 
hav.* been brought out in the early part of the sixteenth cen
tury; and is described as a "water syringe." This was 
mounted on wheels, and was worked by levers. Fire engines 
of this kind were apparently m u c h used in Germany. J.n 
England, during the latter part of the sixteenth century, 
large brass svringes were employed, holding several quarts 
of water, and operated by three men, two holding the syringe 
at each side with one hand and directing the nozzle with tbe 
other, and the third operating tbe plunger. After having 
discharged the water, the syringe was refilled from a cistern 
or well near the lire, or from buckets. Litter, these water 
squirts were fitted to portable cisterns or tanks. 

In the latter part of the seventeenth century a portable 
engine, mounted on a cistern or tank, from which the water 
was drawn, was introduced in England by Newsham. This 
engine was, iu m a n y respects, similar to the modern hand 
fire engine, tind continued in use in England up to 1882. 
T h e N e w s h a m engine was, perhaps, the first successful lire 

engine, and really was the pioneer of the modern, manually 
operated engine. T h e p u m p s were of various sizes and de
signs, and were, in most cases, operated by levers. Various 
forms of engines, similar to the N e w s h a m engine, continued 

in use as late as 1850. — Joseph Sachs in CassieFs Magazine. 

T H E EVILS O F OVER-EATING. 

I assert that it is the duty of the good housewife to keep 
d o w n the appetite of her husband. Particularly is this neces
sary in the casesof well-to-do professional and business men. 
In the families of mechanics earning low wages such a warn
ing is almost wholly unnecessary, but it m a y be said of most 
m e n in good circumstances that they eat too freely of rich 
food. If m e n would begin careful aud systematic physical 
culture in early youth and continue the practice through life, 
good health would be the result. Beyond the age of forty— 

at a period when so many are physically lazy—tbe superior 
value of exerolse is apparent; but ordinarily, this is just the 
time when the hygiene of athletics i- neglected. There is no 
reason w h y a punching-l-ae*. rowlng-machioe, pulley-weights 
and other apparatus should be relegated to college boys and 
clerks. But having done a good deal of work in his time itis 
almost Impossible to persuade a business or professional m a n , 
turning forty, to give any sort of attention to physical culture 
if such traluiug has been previously neglected. Hence, I say-
it is the duty of a w o m a n to keep from her husband all rich 
compounds that will ultimately ruin his digestion. High 
feeding is occasionally neutralized by hard exercise; but in 
the absence of the latter it is mischievous lu the extreme. If 
your husband will stand tin- treatment, begin by switching 
ofl* from the heavy breakfast of steak, hot rolls, potatoes, etc. 
and set before hi ggs-on-toast, oatmeal and eolfee. — R*>i\ 
F. S. Knot, in ladies' Horn.- Journal. 

FLORIDA'-* ALLIGATOR FARMS. 

The attention of the United States Fish Commission has 
been called recently to a new and remarkable industry, 
namely, the artificial propagation of alligators. For sup
plying the trade in Florida curiosities there is a large 
demand for young reptiles of this kind. In Jacksonville, 
which is the centre of the traffic, from H,000 to 10,000 alliga
tors are sold to tourists annually—nearly all of them baby 
ones. T h e latter are collected in considerable numbers by 
professional hunters, w h o receive for them f m m *20 to *25 a 
hundred. S o m e of them are disposed of alive at retail, but 
m a n y are stuffed. A n infant alligator stalled is worth 
twentv-five cents more than a live one. Saurians six to 
twelve feet loug fetch ei2 to *25. 

The difficulty of securing young alligators in sufficient 
numbers has led to the establishment ofthe strange business 
described. T o find the nests of these reptiles is compara
tively easy, and the eggs are shipped in bulk by the hunters 
to Jacksonville. In that city there are twelve dealers in 
alligators, the best k n o w n of them being a m a n w h o has 
earned the sobriquet of "Alligator Davis." It was he w h o 
originated the incubator system, which is simple enough. 
T h e eggs, about the size of goose eggs, are placed in boxes of 
sand and covered up. T h e boxes are exposed on a roof to 
the torrid rays of a semi-tropical sun, aud in a few days the 
lizards are hatched. They are six inches or so in length 
w h e n they m a k e their first appearance in the world. Someof 
them are killed and stuffed as soon as tbey see daylight. 

A species of trm* (-n> lile is found in southern Florida on 
both coasts. Ills hardlv distinguishable from the alligator 

except by theshaj f ils'head, though it grows bigger, attain
ing a length ol eighteen rest Dr. H u g h M. Smith of the Fish 
Commission says that young crocodiles are hatched for mar
ket in tbe same fashion. The mother crocodile lays her eggs 
in sand like a turtle, and simply covers them over. Somewhat 
different is the practice of the maternal alligator, w h o , in April 
or M a y , seeks a sheltered spot on a bank and there builds a 
small mound. T h e foundation of the m o u n d is of m u d and 
grass, tind on this she lays some eggs. She covers the eggs 
with another stratum of grass and m u d , upon which she de
posits some more eggs. Thus she proceeds until she has laid 
fnun 1(11) to 21)0 eggs. 
T h e eggs, in course of time, are batched by the sun, as

sisted by the heat which the decomposition of the vegetable 
material generates. As soon as they have "chipped the 
shell" the baby alligators are led to the water by the mother, 
w h o provides them with food which she disgorges, showing 
m u c h anxiety for their safety. At this early period of tbeir 
existence tbey are exposed to m a n y dangers, being a favorite 
prey of fishes and turtles. Alligators" eggs, by the way, are 
sometimes eaten by the Florida Crackers. T h e robbing 
uf the nests for market is helping to hasten the inevitable de
struction of tie- alligator fishery, which has beeu an import
ant and profitable industry in Florida. Facts recently gath
ered by the Fish Commission show that the reptiles cannot 
long escape practical extermination. Already they are be
coming scarce, and the price of hides has gone up. 

It is'estimated that 2,500,000 alligators were killed in Flor
ida between 1HH0 and 1H!)4. In 18H-J three firms, located at 
Kissimmee for the purpose of buying skins taken in the re
gion between Lake Kissimmee and L a k e Okeechobee, 
handled 30,000 hides. During the same year twelve hunters 
brought to Fort Pierce 1,000 pelts. T w o firms in Jackson
ville handled '-10,000 skins in 1889. A few years ago an expert 
hunter could easily secure 600 alligators in three weeks, and 
one m a n at Cocoa killed forty-two in one night. T h e skins 
are paid for in provisions and ammunition mainly. Dealers 
get sixty-five cents apiece for them from tanners in N e w 
York. 

In lfillO about 250 pounds of alligator teeth were sold, hunt
ers receiving from *1 to v2 a pound for them. They are re
moved by burying the head and rotting out the teeth. Of the 
best teeth about seventy m a k e a pound. The stuffing of alli
gators and the polishing of the teeth give employment to 
forty persons. I'ufortunately, alligators grow very slowly. 
Ai 15 years of age they arc only C M - feet long, A twelvc-

footer m a y be supposed reasonably to be 75 years old. It is 
believed they grow as long as thev live, and probably they 
live longer than any other animals.—From thr Washington 

EDl'CA'lii\« P O W E R O F D A N G E R 

A writer on high mountaineering thus praises the good 
effects of danger iu this pursuit: 
"There is an educative and purifying power iu danger that 

is to be found in no other school, and it is worth much for a 
man to know tbat he is not'clean gone to ilesh pots and 
effeminacy.1 It may be admitted that the mountains occa
sionally push things a tnlle too far. But grim and hopeless 
as the cliffs may sometimes look when ebbing twilight is 
chased by shrieking wind and snow aud the furies are iu 
mad bunt along tho ridges, there is ever the feeling that 
brave companions and a constant spirit will cut the gather
ing web of peril. 

"Something m a y surely lie urged in favor of a sport that 
teaches, us uo other teaches, endurance tind mutual trust, 
and forces m e n occasionally to look death in its grimmest 
aspect frankly and squarely in the face. Amongst the m o u n 
tains, as elsewhere, 'the unexpected always happens.' It is 
the momentary carelessness in easy places, the lapsed atten
tion or the wandering look that is the usual parent of dis
aster," 

These words are worth remcuiberiug. There seems to be 
something enchanting in danger, and especially is tbis so to 
boys. W h a t m a n n o w in mature life does not remember the 
dangers to which, as a boy, he has voluntarily exposed him
self, and, after all, parents m a y comfort themsefves that 
there is less danger to life in these dangers than in being shut 
entirely away from them. Danger educates boys to be care
ful, tind this is very important to their lives in later years.— 
Journal of Hygiene. 

ItlBLE MEASURES. 

A day's journey was about twenty-three and one-fifth miles. 
A Sabbath day's journey was about an English mile. 
A cubit was nearlv twenty-two inches. 
A hand's breadth is equal" to three and live-eighths inches. 
A finger's breadth is equal to one inch. 
A shekel of silver was about fifty cents. 
A shekle of gold was *?H.00. 
A talent of silver was ?58M.:I0. 
A talent of gold was 81S,-809. 
A piece of silver, or a penny, was thirteen cents. 
A farthing was three cents. 
A mite was less than a quarter of a cent. 
A gerab was one cent. 
An epbah, or bath, contained seven gallons and live piuts. 
A firkin wns about eight ami seven-eighths gallons. 
A u omer was six pints. 
A cab was three pints.— rhila. Inquirer. 



November, 1895. THE COLUERY ENGINEER AND METAL MINER. 95 

T U N M C U M J AI'PARATl'S. 

No. 545,1*75. HARRY BYRNE, CHICAGO, III. Patented Sept. 
3rd, 1895. Fig. 1 is a sid*) view of the apparatus as it appears 
w h e n at work in a heading; Fig. 2 is a rear vi*- w of the head 
frame. T h e method of driving a tunnel with tin- apparatus 
consists in cutting a channel groove around the -idesand tup 
of the heading, and blasting out the core thus left staudim,'. 
The head frame 3, is shaped to suit the outline of the tunnel 
section, and it is tied together with a series of cross bars 4. 

It is supported upon a stout truck vl, and is braced by bars 
B. The rim of the bead frame has wide llanges, which are 
beveled on the edge to -oil (In* saddles T. of Hi-' chi 'lliug 
machines ;i, 10, 11 and 1*J. These machines an- .-onm-ctcd to-

- 18, wbi 
ole set 

gather by means of a wire 
guide pulleys to a windfass Ut. 
laterally at the same time, by m 
chines work at a sufllclent augle to permit the drill cylinders 
to clear the standing edges of theprece-ding cuts, so that m a 
chines of ordinary m a k e m a y lie used. Shot holes are drilled 
in tiny number required, by drills 20. which are mounted on 
the cross bars 4. T b e air is received through the hose 25, in
to a manifold 24, from which a small hose leads to each m a -
chine. B y closing the valve in 25 the entire machine is 
stopped. T b e machine is steadied when at work by side 

screw jacks 21. 

W I N K IHtii.l. A N D M O T O R . 

No. 545,506. BENJAMIN A. LBOO, COLUMBUS, Onto. Pat
ented Sepl. 3rd, 1H95. Fig. 1 is a lengthways section of the 
machine, and Fig. 2 is a cross section on the line g g, of Fig. 1. 

upon the piston P, in the tube or cvlinder O. The motor 
consists mainlv of a barrel It, which revolves within the 
cylinder f. T h e chamber between tli e m is divided by a par
tition T. T h e barrel is turned by means of two pistons ./, 

which slide baok into suitable slots when passing the abut-
Uts //and <-!. The pIStOlMOre placed upon opposite sides 

.1 lie 

ither 
• that \ I the nt. 

erting full power. T b e ateam or air is taken in 
through an annular gr.>..\e m the cylinder head, and enters 
the barrel through the hole shown" in its en,Is. W h e n the 
piston J, is in good working position, a hollow/', in its face, 
makes a communication from the interior of the barrel 
througli the port ••', into the cylinder. T h o exhaust escapes 
at g'. T h e barrel has a projecting hub which enrriesa pinion 
Ii. Power is transmitted from this pinion to the wheel A'. 
by means of tbe Idle wheel Ii'. 

INCANDESCENT Oil. LIGHT. 

No. 545,3iW. OHAUI.KS E. WHITE, KANSAS CITY, MO. Pat
ented Aug. Tilli, 1S'.I5, Fig. 2 is a side view partly iu section; 
and Fig. 3 is a cross section near the top of the burner. Oil 
is supplied through the tube 2, to the chamber 1, whicli is 
maintained nt a heat sullicient to vaporize it. The vapor 
escapes from the jet IH. and passes up the tube 20 accom
panied by sullicient air to burn it. Itis ignited above the 
burner cap 21, tuid burns with a thin pale llame which gives 
but little light, but which developes great heat. 'The burner 

is enclosed by a cage or "mantle" 10, composed of a netw 
of infusible threads. This is m a d e by soaking a pieoi 
coarse cloth of proper shape, in a solution of infusible earthy 
salts, and then destroying the cloth by incineration. T h e 
salts remaining form infusible threads. T h e heat of the 
burning gas causes the "mantle" to become highly incandes
cent, and to emit a strong white light. T h e light is free from 
all flickering, and the shndows cast by it are m u c h softer 
than those from electric lights. 

VALVE POR ROI K DRILLS. 

No. 545,73H, HENRY C. SEROEANT, WEHTKIELD, N. J. Pat
ented Sejil. 3rd, 1895. Fig. 1 is a section leugthwuys of the 
cylinder, and Fig. 2 is a cross section at the middle of the 
steam chest. T h e valve t', is circular in form and works on 
a concave seat. T h e valve comprises a little more than a half 
circle, and its ends are shaped to suit th.- shoulders/, of the 
drill piston It, which moves it at each end of the stroke. The 
steam or air is admitted to the annular chamber-?, and passes 

Tin* motor is designed for steam or compressed air. The 
drill spindle 2, is rotated by feathers in the hub :•). of the lari,-e 
gear A', which is journalled in the bracket 4, and frame C. 
T h e drill is fed up to its work by air or steam pressure acting 

through the passages g, <•', to the ports (j, 6', according to the 
position of the valve. The exhaust passes out through the 
port n, and passage *', to the outlet j. Hteam is received 
through either inlet /. By making the valve a full half circle, 
with its center at the outside of the bore of the cylinder, the 
working surfaces are brought nearly square to the direction 
of tbe pressure upon them, and the wear is greatly reduced, 
thus making the parts very durable. 

O R E CAR. 

No. 542,831. DANIEL C. MeLviuiLL, MABQUBTTB, MICH. 
Patented July 16th, 1895. The drawiug is a side view of the 
car, partly in section. T h e object of this invention Is to 
provide a freight car for carrying ore or coal, having a suit
able hopper bottom therefor ; and which m a y be readily con
verted iuto a Hat bottomed gondola, suitable for lumber or 
ordinary feight. The oar frame has the usual side'and 
middle sills, and two end sills. The middle cross sill F, is 
m a d e of channel iron, having the llanges down. That part 
of the hopper which is below the frame is of ordinary con

struction. The sides V are permanent. The trap doors IF 

are held up by chains, which are w o u n d upon the shaft 2, 

beneath the sill F. T b e end sections T, of the car floor are 
permanent. T b e hopper is covered by two lifting sections 
'', which are attached to the ends of the arms li. W h e n it is 
desired tu use the car for coal or ore, the arms li are raised 
by turning the rookshafts .1, and the sections C are raised to 
the position shown by dotted lines at the left end of the car, 
thus forming an extension of the hopper. T h e lower edge of 
C then rests in pockets U, and the upper part is sustained by 
the sections N, which are turned up on edge for that purpose. 

ELECTRIC DUNE DRILL. 

No. 545,570. HENRY H. BLISS, WASUINOTON, D. 0. Pat-
tented Sept. 3rd, 1895. Fig. 1 is a side view of this machine. 
and Fig. 2 is a vertical section of the same. T h e drill 
spindle B is rotated by means of feathers b' in the hub of 
the main gear C. The feed motion is obtained by means of 
two half nuts X. whioh slide in a T groove in the bracket JV', 
and are closed or opened by means of a c a m plate N2. T h e 
wheel C is of brass, and is driven by a steel pinion E. on the 
outer end of the armature shaft /'. The armature is built 
up of eight core sections which tire securely bolted to the 
central hub, and the terminals of the coils are connected to 

the commutator segments 8, thus forming a " G r a m m e ring." 
The shaft is journaled in a brass block /*•*, which is sunk in 
the core tt of the field magnet. The pole pieces /' and (}' 
nearly enclose the armature, and the comutator is closed in 
and protected from dirt or injury by the plate H. T h e 
brushes K are attached to this plate, and means are provided 
for adjusting the pressure of tbe brushes from tlie outside 
and while running. T h e plate is turned to any desired ex-
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tent by means of the handle // •. Bv placing the nrmature 
out of center with tbe field magnet, the lower core / can be 
Utilized to support the drill spindle, and the width of the 
machine, or tbe room required between the sides of the drill
ing post Z)1, is reduced to a minimum. 

SCREEN SKC--HKNT. 

No. 543,780. JOHN N. POTT, CHICAGO, III. Patented July 
30th, 1895. Fig. 1 is a perspective view of a square meshed" 
6egment having this Improvement j Fig. 2 is a section along 
the line 2 • Fig. 3 is top view of auother variety of mesh ; Fig. 
5 is a section through the same ; and Fig. 6 is a top view of a 
round meshed segment. The object of this invention is to 
provide the working surface of a perforated-metaf screen-
plate with an effective arrangement of rounded protuberan
ces, distributed at suitable intervals and located at intersec
tions of the portions of metal left between the holes, Bv this 
construction there is provided an uneven screening-surface 

which will prevent the material being screened from passing 
over it in mass, and that will cause a slight undulatory move
ment in the said material, thereby assisting the smaller 
particles to descend to the surface of the screen, so that such 
as are small enough may readily pass through. The -pro
tuberances will also prevent the larger lumps of material 
from coming in contact with the sharp edges of the holes in 
the screen-plate, thereby avoiding considerable waste, as 
frail materials are liable to be broken by striking against 
such edges. 
STEAM TURBINE. 

No. 543,701. G E O R O E C. PYLE, INDIANAPOLIS, IND. Pat

ented July 30th, 1895. Fig. 1 Is a side view, having parts 
broken away to show various parts of the interior ; Fig. 2 is 
a vertical cross section through the center; and Fig. 3 is a sec
tion on the line F. The two wheels // and 9 are similar in con
struction, and are keyed to the shaft J. Any number of 
wheels may be used. Between each pair of wheels there is a 
guide plate 12, having vanes which deflect the steam in a 
direction contrary to that in which it leaves the preceding 

wheel. Each wheel and guide, is made up of rings 10, hav
ing small buckets or vanes between them. The easing [dates 
1 and 3 are constructed with series of pockets 14, which 
receive the steam from one circle of vanes and return It into 
the next Inside circle. The steam enters at 10 and passes 
through small jets 8, Into the outer circle of vanes in the 
Wheel II. The direction of the steam is reversed in theguide 
plate 1*2, and it then passes through the outer circle of vanes 
11 in wheel 9, and thence Into the pockets 14, In casing 3. 
Here the steam is transferred to the next inner circle of 

vanes, and is then forced through the wheels to the opposite 
casing 2. It is thus forced through from side to side of the 
wheels, as often as desired, until it escapee into the central 
chamber, and into tlie exhaust 19. it is claimed that this 
construction utilizes a large and satisfactory percentage of 
the power of the steam. 

ROCK DRILL., 

No. 545,109. IHILE E. STOREY, BOULDER, COLORADO. Pat

ented Aun. 27th, 1895. Fig. 1 is a section lengthways of tbe 
machine - aud Fig. 2 is a cross section at the line s, r. The 
movement of the drill is rotary, and it is propelled by electri
city. The Held magnet is composed of the cores 2 and 3, 
coils 4 and 5, and casing .-1. The armature B is secured to a 

spindle, so that It is turned continuously and uniformly. The 
frame It slides in gibs *"' on the frame *?, aud is fed down
ward by the screw ft'. The nut Ea Is provided with ratchet 
teeth which engage with the pawl tt. This pawl is moved 
back and forth at each stroke by the double cone on the N' 
of the drill spindle, whioh alternately strikes the lingers top 
and Ar-', as shown in Fig, 3. The eaius are double acting, 
moving the drill positively both ways, so It can be used in 
any position. 

V A R I A B L E S P K K D GEARING. 

No. 540.0G0. CHRISTIAN REYBOLD, ZEWEHUIUCKEN, GEH-

MANY. Patented Sept. lOlh, 1895. Fig. 1 is a rear elevation; 
Fig. 2 is a top view partly in section ; and Fig. 3 is a section 
along the shaft B. The power is transmitted by friction 
from the wheel E to I), or the reverse, bv means of a belt F, 
which is pinched between them. The face of the wheel E, is 
made concave, and that of 1) is made convex to suit. If 
these faces were made straight, the belt F eould not 
be kept in place by any practicable means. By shifting 
the belt F, the contact between the two wheels is made 

flow, one or more air pipes C, haying similar perforated ends. 
are driven Into the same stratum in the vicinity of the well 
tube, and compressed air is forced through them. Good results 
have been attained even when the air tube was fifty feet 
away from the well tube. The nressure of air required to 
obtain the desired ellect is a little more than equal to the 
head of water in the well, Tiie compressed air increases the 
local pressure lu the vicinity of th.-pipe, and the well tube 
affords the readiest escape for the extra pressure, coose-
i|iiently the water tu-cends in the well tube, mixed with line 
air bubbles. Thus the water will flow as long as the supply 
ol airis continued. 

long sleeve E, which is journalled in tlie heads C and C". 
The commutator 0, and brushes 7 are contained in the lower 
head. The drill spindle / is driven by means of a feather ln 
the sleeve E, When it is drawn up to the limit of its stroke, 

drill bit 8 comes inside of the foot piece 9, and is thus 
protected from accidental injury. Water is driven through 
the hollow drill spindle liy means a rotary pump 10, which is 
built with the crossbead 11. The drill spindle is connected 
to the crosshead by a stuffing box 12 and a ball bearing /. 
To use the machine, it is stood up on the foot 9, the water 
hose is connected to the noiizle of the pump, and the electric 
wires are connected and tbe current turned on. The drill is 
pressed downwards by means of the handles 13 which are 
attached to the crosshead. A full sized drill weighs about 
100 lbs., and may be operated by one man. 
HAND ROCK DRILL. 

No. 545,335. ROBERT BINNIE, BOLIVAR, PENNA. Patented 

Au.j. 21th, 1895. Fig. 1 is a front view; Fig. 2 is a side view 
partly in section; and Fig. 3 is a top view. Tbe drill spindle 
F slides through the top and bottom bars 2 and 3 of the frame 
D, and it Is moved up and down by means of two collars 4 
and 5, which have arms//united by a bar 6. These arms 
carry rollers /, /', which are lifted by cams J, on the shaft A". 
There is a worm on the widdle part of A' whioh turns the 
worm wheel /,'. This is secured by a feather to the drill 

on differing radii, consequently the relative speeds are 
varied accordingly. The belt runs over flanged guide pul
leys M, and it is shifted by moving the frame wliich supports 
them by means of tbe band wheel and screw Z. To throw 
the wheels in or out of gear, the shaft B is moved endways, 
by means of a thrust box C, rack T, pinion ,S', sbaft Q and 
wheel R. The weight 0 turns the wheel It and causes Ji to 
press upon tbe belt with sufficient force to drive properly; 
and by pulling on the rope P the wheels are disengaged. 

RAISING W A T E R . 

No. 540,125. SILAS W. TITUS, BROOKLYN, N. Y. Patented 

Sept. 10th, 1895. When well tubes are sunk to water bearing 
strata, lying at considerable depths, it is frequently found 
that the pressure is insufficient to raise the water to the top 
of the well, or within reach of a suction pump. Theobjectof 
this invention is to convert those wells into "flowing" wells, 
or to increase the depth of standing water in them to such an 
extent that the "air lift," process of pumping majT be success
fully applied to them. A represents the well tube, having its 
lower end provided with a strainer ,4', and being sunk to a 
water bearing stratum B. To drive the water into the well 
tube and thus raise its level therein, or to cause it to over-
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PROSPECTING FOR PLACER GOLD. 

ALMA PLACER, SOUTH PARK. COLO. A TYPI
CAL GOLD PLACER. 

Showing how Large Quantities of Gold Bearing 
Soil Is Handled to obtain Gold Economically. 

(By Prof. Arthur Lakes, Golden, Colo.) 

Placer miniug will become more aud more popular 
the more the present demand and search for gold Is 
kept up. 
At present prospectors with their habitual search for 

veiu mines are hunting mainly for them; placers how
ever are beginning to re
ceive eome share ot atten
tion ; old long-forsaken 
placers are being looked up 
again ; new ones are being 
opened, aud large enter
prises and in some cases 
novel ones are being start
ed. 

Whilst a gold-bearing 
vein In place may or may 
not lead to a rapid fortune, 
a placer when found, if 
fairly good, offers a chance 
for slow, but steady re
turns. 

W e have thousands of 
acres of placer ground ln 
Colorado, more or lees rich. 
scattered amongst the 
mountaius, or by the banks 
of river and canyon. The 
origin of these deposits Is 
mainly due to the glaciers 
tbat once held sway in these 
mountains. They mined 
the gold veins and the gold-
bearing rocks on a gigantic 
scale, and carried down the debrla of their work into the 
canyons and dumped it tu their moraines along the sides. 
Floods aud streams afterwards winnowed, sorted and 
rearranged these piles of rubbish, and the gold was 

Fio. 

Besides those well known anil more modern placers, | S O U T H P A R K PLACER BED*-*. 
experiments may he tried hereafter upon beds of coarse | 
conglomerate sandstone of various geological ages aud j I n South Park, Colorado, at an altitude of 10,000 feet 
dates which we have been iu the habit of looking upon j above the sea and 5,000 above the plains is an extensive 
as primeval solid rocks, but In reality they are ancientl area of placer ground, aloug the banks of the South 
consolidated placers, and may or may not cany gold.! Platte, stretching fromMt. LlueolntoFalrplay.adistanee 
In Colorado It might be well to look Into such conglom-1 o f twenty miles. This area consists of rolling banks of 
erates, especially such as are made up of andesitic ' pebbles, boulders and sand, on both sides of the stream, 
lava pebbles, also into loosely compacted andesitic covered with grass and trees, aod sloping up gently 
breccias and tuffs, such for Instance as form a large toward the mountain sides for an average width of half 
portion of the Conejos range. Cripple Creek has shown , a mile. 
us that andesite is an eminently gold bearing rock. Portions of these place*:-banks have been worked 
The largest deposits of gold at the Homestake Mine . both at Alma aud Fairplay, but are far from exhausted. 

ln the Black Hills Is derived from an ancient cousoli- The principal workings are at Alma, where also the 
dated placer of Cambrian age. The hard gold placers I thickest banks are, due perhaps to tbe roufluence of 

tributary canyons at that 
u -APM*. Mt.Lincoln. point. 

There Is a powerful body 
of water on haud, and the 
beds are being worked both 
uight and day by tbe Green 
Mountain Companj, under 
the superlutendeuce of Mr. 
J. Fortune. Happening to 
be staying with a friend in 
South Park, we ran up to 
Alma and spent a week at 
the placer mine, for the pur
pose of mastering the sub
ject ln all its details as 
one of the most typical, 
extensive, and successfully 
worked placers in the state. 

THK 8OITK0B >»K THE GOLD. 

To begin at the beginning 
of things, our flrst care was 
to take a trip with Mr. For
tune to the source whence 
we may suppose the gold 
came from originally. 
This was doubtless main

ly from the bead of the 
of California are old placers hardened by time and pres- J gulch, from the numerous large gold-bearing veins which 
sure and covered by a protecting cap of lava. have been discovered aud partially worked above Mont-
The difficulty in the hard material of these ancient ! gomery, at the head of the raviue above the valley of 

placers would be the process of crushing them on a large i the South Platte, at the headwaters and main sources of 
scale. j that stream. 
In modern placers the difficulty often lies lu bringing a . Besides the gold-bearing veins, the quartzites and 

~*^e&*j^-^&—m— *=_f— •_ —: a^-^^^-f^wH^mitm*^ 

• & ?S^ 

M T . L I NCOLN A N D M O N T G O M E R Y , S U P P O S E D S O U R C E O F P L A C E R G O L D . 

MONTGOMERY; P L, PLACER GROUND MORAINES; B M, ROOnES MO U TONNE EH* 8 P, SOOTH PLATTE RIVK1* 

L, LAKE; V, GOLD VEINS. 

FIG. 2.—SECTION O F P L A C E R AT A L M A . 

A, SOIL; B, OLAY AND BOULDERS; C, FINE SAND; D, GOLD-

BEARINO C O N G L O M E R A T E E, C O A R S E 

GRAVEL; F, BED ROCK. 

distributed through the mass of material, or by its 
gravity found Its way down to '"bed rock." 

Such moraluai placer banks we often see especially 
among the river courses and ravines in the higher 
portion of the mountains. They are generally rolling 
banks of pebbles, often covered with grass and trees. 

FIG. 3 . — P A N O R A M I C S U R F A C E V I E W O F A L M A P L A C E R S , S O U T H P A R K . 

M, GLACIAL MORAINES; MP, MORAINAL GOLD PLAOER BANKS; P P, PLAOER GROUND CUT INTO BLOCKS BY OLD WORK

INGS; F D, PLUMB DITCH; O, PII-ES SUPPLYING GIANTS IN NEW PLACER; R, I'LATTE RIVER. 

sufficient head of water for a sufficient length of time 
during the summer months to bear upon and work the 
material. Many a bank in some dry region has shown 
"good colors," but absence of water rendered it value
less, and iu other localities thousands have been 
expended In bringing water by llu ue and ditch for many 
miles upon a placer bank known to be rich. 

porphyries of the adjacent reciou may have contributed 
a certain amount of gold to the placer,from gold dissem
inated through their mass. 
The head of the canvon, below Mt Lincoln, is the 

head also of the South Platte River, and was the starting 
point of the glacier that carved out the valley upon 
which the Alma Placers lie. The character of the pre-
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dominant pebbles iu the placr, viz.: quartzites, graDltes 
and porphyries indicates that the rocks at the head of the 
canyon were their principal source. 
Sit. Lincoln is 14,400 feet above the sea. The peak 1<3 

about 4,000 feet above the valley of tbe Platte. (See 
Fig. 1). The wall of the east face of the peak descends 
to th--i valley at Montgomery in a magnificent cliff of 
massive granite capped by quartzite and limestone beds 
with intercalated beds of poiphyry. 
The face of the granite cliff ie traversed by an extra

ordinary number of large white parallel fitsure veius 
composed of quartz and feldspar, having a general north
west aud south-east direction. 
The valley below is of a |J shape, cut out of granite by 

the glacier. The rocks over which the glacier passed 
are rounded, polished and grooved, forming what the 

FIG. 4 . — D U M P I N G G R O U N D . M O D E OF D U M P I N G REFUSE. 

French call " roches moutonnees" or sheep-backs. 
These are exposed as the pavement of the upper part of 
the valley. And here over steps cut by the descending 
glacier, a violent stream tumbles in waterfalle—the 
source of the Platte. 
Below, where the fall plunges into the valley, is a 

small shadow lake on a bench above the stream, which 
continues its eourse through a narrow ravine, and thence 
more slowly, down the valley to Alma. 
This shallow lake half filled with gravel and pebbles 

Is eyed hungrily and prophetically by the prospector, 
as a probable source of untold wealth, If it were only 
drained and worked, because here they think the gold 
accumulated by the glacier, by scooping out the upper 
part of the canyon and veins above the falls, must have 
first been deposited. A scheme has been projected by Mr. 
Fortune to drain this lake by "coffer-dam' and au under
ground sluice tunnel, the water of the lake with its 
debris passiug through the coffer dam and tunnel, the 
giant nozzles blowing the sand aud gold through the 
coffer dam and out through the sluices in the tunnel. 
Miuers aver there is enough gold here to pay the national 
debt. 
The veins in place in the cliff above have been tun

nelled upon and worked with some profit. One in North 

from 30 toftOfeet, is composed of suhangular pebbles and 
boulders of all size*-**, from tbat of a marble to masses a 
yard or more in diameter. These are cemented together 
by gravel and sand whieh time, pressure and solutions 
oT lime and Iron-oxide have cemented into a firm con
glomerate, which can only be attacked by the pick or by 
the all-destroying giant nozzle. Such are the placer 
beds for which we are indebted to clacler and stream. 

ALMA PI.ACEK BEDS. 

These bRnks are continuous down both sides of the 
stream for 14 miles, but appear thickest on the East 
side aud especially near the village of Alma and opposite 
the outlet of the tributary canyon of Buckskin Creek. 
This is the site of the oldest and largest placer work

ings ln Colorado. The banks have been cut back for a 
loug distance, presenting a line of vertical cliffs 70 feet ln 
height for about half a mile in length, channelled by 
narrow ravines and gashes, as shown In our illustration 
(Fig. 3), by the inroads of the giants and the cutting 
back of the flume waterfalls. Some of these cuts are 
short gashes not penetrating far into the hill, others 
lead through long narrow ravines Into wide open amphi
theatres, surrounded by channelled cliffs, whilst the 
center is occupied by tall piles of large boulders thrown 
out and piled up iu the course of the work. 

Wending through these piles of debris may be seen 
the pathways of the old abandoned gravel sluices, telling 
of the great work doue and long since abandoned. 
It Is into one of these amphitheatres where work is 

still actively going ou that we enter through a cut aud 
raviue ou the southwest end of the hill. From this 
ravine issue two long suake-like gravel-sluices debouch
ing onto the open river bottom by many radiating mouths 
and shorter branch sluices (Fig. 4). 
The water rushes rapidly along the bottom of these 

sluices and we cau hear the big boulders rolling, and 
bumping along over the riflles which line the bottom. 
W e follow these sluices up the ravine for a thousand 

feet to where the ravine widens into a broad amphi
theatre 200 feet wide by 70 feet deep. Here we see 
operations in full blast (Fig. 5). 
The first objects that strike our attention are four 

waterfalls descending the steep bank at the bead of the 
amphitheatre, each one cutting back rapidly a sharp, 
narrow ravine for itself from grass roots dowu to bed 
rock. Thus, these waterfalls, each fed by Its own ditch 
on the bank above, cut the bank at the far end of the 
amphitheatre Into a series of parallel blocks or slices of 
ground. Against the sides of these blocks two giant 
nozzles direct their powerful columns of water with 
crumbling effect upon the loosely cemented material, 
which rapidly fades before them, and mass after mass, 
undermined, rolls down into the refuse stream and 
theuce into the gaping mouths of the gravel sluices. The 
giants, too, speed the boulders aud sand on their way by 

FIG. 5 . — A L M A P L A 

Star Mt. shows bodies of solid iron pyrites together with 
a certain amount of free milling gold in decomposed 
sandy matter. Very little quartz is associated with the 
solid ore. 

TnE PATHWAY OF A GLACIER. 

From this point we look down on numerous traces of 
the work and pathway of the ancient glacier. Vast 
bodies of great bowlders rise on the slope of the cliff 
1,000 feet above the stream, with here and there an ex
ceptionally huge block as big as a house dropped by the 
Ice on the lateral or side moraine on either side the 
stream. The roches moutonnees fill the bottom of the 
upper part of the valley with their smooth rounded out
lines like the bellies of a school of whales, grooved with 
long parallel grooves traceable from rock to rock, and 
many smaller scratches or "strife." Between the 
moraines, the river runs in a long meadow with continu
ous banks of placer material on either side to a height of 
two hundred feet or more and downward to 50 feet. The 
surface of these morainal placer banks is very undulat
ing, rising and falling in smooth grassy swells like the 
long swells of ndd-ocean. 
These banks are composed of what may be called 

modified drift, that Is the rough, angular, original blocks 
left by the glacier have been worked over again by the 
stream, rounded and broken up, together with sand, 
gravel and flattened striated pebbles, the latter caught 
by tbe Ice and ground down between It and the rock 
bottom under the ice mass. 

SECTION OF A PLAOER BED. 

These banks when exposed in seetion, as at Alma, (Fig. 
2) show a structure as follows,beginning from grass-roots. 
First a foot or two of black turf iu which there Is no 
gold, below that a foot or two of clay with pebbles In it, 
then a few feet of sandy layers irregularly bedded In 
streaks, as If formed by eddies and currents, this also Is 
commonly barren or poor. The remainder to bed rock, 

JER. O, O, GIANTS. 

adding their force to that of the refuse stream flowing 
from beueath the the waterfalls. So, sand and gravel 
aud boulders are washed into the gravel sluices, the 
bottoms of which are lined with ''riffles " or short cross-
sections of the trunks of trees placed together like a lot 
of lozenges, or like a Nicholson block pavement. Both 
big and little boulders roll rapidly over this block pave
ment, and the gold by its gravity drops Into the inter
stices between the blocks and Is retained there. Its re
tention and deposition are further assisted by quicksilver 
thrown In, which has an affinity for gold and collects 
the liner particles in its soft, heavy mass. 

Whilst the boulders and gravel soon find their way to 
the dumping ground on the open river bed, the gold io 
its travel stops long before this point Is reached. 
In the center of the amphitheatre a tall derrick moves 

a long arm around over the area by the power of a ten 
feet diameter Pelton wheel worked by water, and 
an undershot nozzle. The use of this derrfck we see 
presently. 
One of the flumes Is stopped and Its waterfall ceases, 

the giant nozzle is directed elsewhere, and the pathway 
of the stream becomes comparatively dry. Men gather 
Into it and pick up the larger boulders, which are too 
large to pass conveniently through the gravel sluice. 
Some of these are so large they have to be blasted. The 
long arm of the derrick swings around and the boulders 
are placed in a large tray or stone boat suspended from 
the arm of the derrick and swung around to a convenient 
dumping ground on either side of the sluices. The larger 
boulders being removed, the gravel and finer pebbles 
become more exposed, anil the nozzle Is again brought 
to play on these, till at last bed rock sandstone appears 
beneath, full of cracks and crevices, forming by Itsgeutle 
dip and irregularities natural riflles and catching places 
for the gold. 
Now, the bed rock cleaners go to work and dig up 

and shovel into the sluice the rotten surface of the sand
stone to a depth of a foot or so, below which, experience 
has shown, no gold passes. They also probe the cracks 

with their knives and pick out any stray nuggets that 
may be concealed there. (Fig. 6.) 
Again, in the bed of the stream that descends from 

the flume, men are at work with long handled shovele 
"ground sluicing," i. e., helping along some of the 
boulders, so as to keep the water ln as definite a channel 
as possible and prevent It from spreading. (Fig. 6 ) 
Such is what the visitor learns iu a general way at his 

first visit, leaving details for another time. 
H e is struck, however, with the magnitude of the 

work accomplished In so comparatively short a time, as 
well as with the enormous power of the giants and the 
cutting flumes, when he learns that, the whole raviue 

FIG. 6 . — " G R O U N D SLUICING" A N D C L E A N I N G B E D R O O K . 

and amphitheatre, the former 1,000 feet long and the 
latter 200 feet wide by 70 feet deep, has been worked out 
within the past six months. 
After a day spent lu an examination of the works we 

pass the evening with Mr. Fortune in his little cottage 
built on the bank above the placer and interview him 
over a pipe as to his mode of working the placer and the 
details of his work. He said : 

MODE OF WORKING A PLACER. 

"In undertaking a new placer enterprise the ground 
should flrst be well prospected and the certainty of 
the presence of gold assured. Shafts aud prospecting 
holes must be dug down to bed rock to ascertain the 
depth of the formation. Prospecting and panning 
should also be done upou the sides of the gulches and 
other exposures. 

' 'Then the water supply should be considered and water 
ditch and fiume planned with a view to Its power over 
the underlying bed rock. The grade of this ditch is a 
matter of consideration. If the grade is too great the 
water cuts and breaks banks, I have found a good aver
age grade to be three-eights of an inch to a rod. 'Pen
stocks' or 'sand boxes' must be made and pipes attached. 
Pipes used here are 14 inches diameter. 
"The giant nozzles, being attached and firmly braced to 

a platform on the ground, begin to play on some exposed 
part of the bank, also the ditch flume cuts a little canyon 
aud blocks off ground, as you have seen, to be later 
broken down by the giants. 

"The gravel sluices are then constructed for carrying 
the pebbles, gravel and gold with a general fall and in
clination towards the dumping ground. In some cases 
the sluice is sunk down into the underlying bed rock. 
The sluices have curves and branch at the ends. The 
bottom of a sluice is lined with round riflles made out 
of sections of pine trees wedged tightly together with 
small stones In the interstices. 

"After a ditch flume Is let out over a bank It begins 
rapidly to cut a small ravine. The material, large and 
small, rolls down Into the stream. To prevent the 
water of this stream from spreading too much aud 
scattering the gold, men ground sluice it as you saw. 

"The giant after a while is brought to bear and wears 
down the debris dislodged by the fiume and drives 
pebbles, gravel and sand dowu iuto the gravel sluice. 

"Water is shut off from one of the cutting flumes and 
made to play on another section, leaving the old channel 
dry. The 'ground si ulcers' now remove all the big 
stones they can by help of the derrick aud by blasting, 
till bedrock is reached, which is carefully washed and 
opened up with pick aud shovel and searched with 
knives for a depth of two or three feet to a clay layer, 
below which no gold has been found to pass. Much of 
the decomposed bed rock Is shovelled into wheel bar
rows and sent through the sluice. 

"A smooth bed rock Is not usually so rich as a rough 
one full of crevices. Bed rock is better, too, when on a 

FIG. 7 . — G I A N T N O Z Z L E . 

rise than lo a hollow the gold beiug caught by Its natural 
riffles. 
"The richness of the bank depends on various condi

tions. The fine eddy top sand iu tbe section Is seldom 
rich. The best gold is generally lu the coarser material 
or on bed rock. Sand is cemented by iron rust and 
pressure to the consistency of rock. 'Black sand' 
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occurs here and there, and when it Is rusty it Is richest. 
"There are often peculiar courses In the sand curreuts 

and turnings and windings, as in river courses. I think 
I have observed as many as three different periods of 
deposltlou in the material of the placer. The best 
explanation of the various changes, etc., in the deposits 
of a placer are to be found lu studying those of a mod
ern stream. 
"The reservoir up the river supplying the ditches covers 

about five acres and ia 10 feet deep. The dam is made 
ont of gravel and brush cribbed with timber with agate. 
The ditch is two miles loug leading to the highest gravel 
banks and carries about 2,000 miner's inches of water 
Bowing through tt. It Is 12 feet wide and 3 feet deep. 
It is llumed at one place on raised trestles for 240 feet. 
The fiume is of boards 12 feet in length forming what 
are called boxes built with frames of 4"x4" sawed 

FIG. 8. 

8, 9, SLUICES P A V E D W I T H H1KFI.R8; 9 O, W O R N O U T RIFFLE 

BI.UOK, R O U N D SPOTS A R E PEBBLES FIRMLY STUCK 

IN IT; 9 B, STRENGTHENING A 16-INOH 

PIPE ACROSS A STREAM. 

timber floor boards \V'', sides 1 \". The fiume Is 6 feet 
wide and 3 feet deep I had also In one place to cross a 
deep raviue of the old workings for 200 feet on trestles 
50 feet high. At the end of this wooden flume ou the 
solid rock Is a fiume 50 feet long at right angles to the 
trestle flume, from which there are four openings to ditch 
flumes which distribute tlie water to the general work
ings. The grade of the ditch was three-eighths of an 
inch to the rod. (Fig. 9) 

"From the main ditch a branch ditch leads tothe pen
stock or sand box. From that, two pipes are laid which 
at the penstock are 22 Iuches diameter but taper gradu
ally dowu to the monitor or giant to 10 iuches diameter. 
This pipe Is n00 feet loug. The giants also called 
"chief****" or "monitors" are two in number aud belong to 
the size known as No. 2. The discharge pipe is i> feet 
long. The deflector by which the man in charge directs 
the nozzle in whatever direction he pleases (See Eig. 7) is 
attached lo the end. The nozzle screws onto the dellector. 
The deflector works on the principle ofa ball and socket, 
where the dlehargc pipe connects with the main casting 
there is also a ball and socket so that it too can be 
moved to right or left, up or dowu. Leather Is used to 
prevent leakage at joints aud saw dust is thrown into 
the sand box to stop leaks In the pipe at the joints. The 
"chiefs" are used for cutting down banks. The surplus 
water not used bythe pipes is allowed to ruu over the 
highest part of the gravel bank to cut down and carry 
away gravel to the sluices. The pipes use 200 iuches of 
water to each "chief." The ditches carry 2,000. The 
volume carries the gravel into the sluices." 

GRAVEL FLUMES OR SLUICES FOR WASHING GRAVEL. 

"These flumes or sluices are three feet wide by 4 feet 
high or deep paved with riffles 8 Inches thick of vary
ing width packed In the bottom of the sluices with small 
rock like a Nicholson pavement, Fig. 8. 
So great Is the force of the water in these sluices that 

boulders half a ton In weight are sometimes carried 
along from end to end. The velocity is about 25 miles 
an hour the dip, slope or grade is 4 Inches to every 12 
feet aud 33" to every 100 feet. This sluice is laid down 
on bed rock which is sometimes cut into to admit It. 

"The curves of the flume are made like those of a 
railroad, ralslug on the outer part of the curve. There 
are two parallel sluices 30 feet apart. 

"When these two main arteries reach the bed of the 
river which is their natural dumping ground, branches 
are formed (See Fig. 3), so as to spread out the mate
rial iu a fan shape and these branches are extended as 
the material accumulates. 

"The sluices are 4,000 feet each In length. The riffles 
protect the boards on the bottom from the wear and tear 
of the gravel aud boulders. Old riffles are left iu the 
bottom of the branches were no gold is collected for this 
purpose. The gold is mostly found deposited In the flrst 
400 feet of each sluice. 

"The derrick or hoisting gear is run by water when It 
hoists up the big rocks with a 'cab' or 'stone boat' by a 
'ffln-blook' and chains. The water is led In an S-inch 
pipe from the sand box to an undershot Pelton wheel 
with 1-J-inoh nozzle. The wheel is 10 feet in diameter. 
The drum is worked on the V friction principle. 

"Quicksilver is thrown iuto the flume among the riflles 
from a bottle, we estimate about 2 oz. of quicksilver to 
one of gold. 

"In a 'clean up' which occurs at Irregular Intervals, we 
first take out the riffles and let on water to wash every
thing clean. W e tafee out the packing of small rock 
with twelve-tlned forks. The floor Is then quite clean, 
the gold being all collected by the quicksilver, usually 
at about 200 feet from the entrance of the flume. The 
quicksilver is shovelled out and separated Trom black 
sand and carried in kettles to the retorting office, re
torted there and prepared for the mint." 

After our talk, as Mr. Fortune had to see to the 
"night shift" of workmen, we went out on the hill to 
look at the placer by star light. It was a weird sight 

to look dowu on to the dark abyss of the plain with elfln 
light flickering to and fro from the men at work, and 
the great giants shooting columns of flame as it seemed 
into the abyss, the water from these reflecting the flames 
of a bonfire built on the bank. The main danger at 
night Is the fear of flumes bursting or breaking their 
banks. 

TREATING AMALGAM AND RETORTING. 

The following epitomized from Lock's gold mining 
is the process for extracting the gold from the mercury 
amalgam. 
The amalgam as collected, whether from sluices when 

working alluvial deposits or from plates and riffles when 
dealing with vciustufT, in large establishments and is car
ried Into an apartment containing a table slightly Inclined 
with a grooved surface near the lower eud, aud a hole 
at the lowest point opening into a receptacle for catch
ing any mercury that may escape. 
On this table Is au iron kettle large enough to hold 

all the amalgam collected lu a siugle "clean up." Iuto 
the collected amalgam and mercury some sodium 
amalgam —one ounce to each flask of mercury—Is intro
duced, and the whole is stirred. After some time, 
water is poured into the kettle above the mercury, and 
stirred. Sand and mud rise to the surface and are re
moved with a large sponge. Washing and stirring con
tinues until the surface Is comparatively clean. The 
mercury Is then made as dry as possible with the sponge 
aud the whole stirred again with the hands. Some dirt 
generally arises which Is scraped of with a dry card or 
piece of leather drawn gently edgewise over the surface. 
Tins Is repeated till the mercury seems clean. 

It is then poured Into conical bags of canvas or 
chamois leather, through the pores of which the mercury 
runs, or is squeezed leaving the gold amalgam in the 
bag. A certain quantity of gold Is retained by the 
mercury which cau only be recovered by retorting but 
it is not desirable to do this if the mercury Is to be 
used for further amalgamation, as the presence of gold 
increases its activity. The retort is a deep cast Iron 
vessel shaped like a bowl - on top Is a jointed 
iron from which an irou tube rises and bends 
downward. A mixture of wood ashes and clay 
Is prepared. The balls oT amalgam are placed in the 
bowl and the ashes put thickly around the Hdge. Cover 
Is fitted. Clamp adjusted. The retort is placed in a 
furnace over a moderate Are. The end of the pipe 
dips just below the surface of water placed iu a vessel. 
When the retort has attained a dull red heat and no 
more mercury dlstiles over, the retortis allowed to cool. 
The cover is taken off aud the bullion removed. The 
amalgam after retorting has a gold metallic color. It 
is ready for the melting pot as soon as taken out 
Gold from a placer is usually deposited In the local 
bank and thence goes to the mint for refining. 
The sodium amalgam must be freshly made to be 

effective. If kept long it oxidizes. Metallic sodium 
may be kept In wide mounted bottle cover- d with coal 
oil. Euough for a single "clean up" can be made in a 
small frying pan. 

A small quantity of mercury from a fresh flask Is 
poured Into the pan and dried with a sponge and then 
heated beyond boiling point but not enough to 
volatilize Ihe mercury. 
A piece of sodium Is cut into one-halt inch cubes and 

the mercury taken out Into the open air. A cube of 
sodium is placed witb tongs In the center of the warm 
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FIG. 9.—DISTRIBUTING FLUME AND DITCHHS. 

A, DISTRIBUTING FLUME BOX; B, MAIN FLUME; C, ABAN

DONED WORKINGS; D, TRESTLE FLUME. 

mercury. A flash follows, a small portion of mercury 
is volatilized, another cube of sodium is placed with 
less flash. This is repeated three or four times when 
the sodium sinks down gently. At the proper moment 
a solid mass of amalgam will appear in the center. 
The contents of the pan are theu stirred and a few more 
added cubes change the whole to a mass of crystallized 
sodium amalgam. 

Meritorious Machinery Appreciated. 

The Robinson Machine Co., of Monongahela, Pa., in
form us that their foundry and machine shop are run
ning full time aud with a full complement of men, in 
the construction of hoisting, haulage and ventilating 
machinery and tipple arrangements Am^ng the recent 
orders received by the Rob'nson Co. are the fo lowing : 
A three drum hoisting engine for the Clipper Sand Co ; 
a two drum haulage engine for the California Coal Co , 
of California, Pa ; endless haulage machines for the 
Oliver Coke aud Furuace Co., Pittsburgh, Pa., and the 
Royal Coal and Coke Co of Knoxville, Tenn. A single 
friction drum haulage engine for the Hopkins Coal Co., 
of Perryopolis. Pa., and a large ventll-lIng fan for the 
P. J. Forsyth Coal Co., of Coal Centre. Pa. 
Among the orders received f*>r complete tipple rieglug 

are those fr>m the following companies • The Equlta*' 
Coal Co., Webster. Pa , Hopkins Coal Co., Perryopolis, 
Pa., and the Belle Bridge Coal Co., Pittsburgh, Pa 
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A FLUME CONVEYOR. 
By L. 9. Hopea, B. S. 

Your space permitting, I will add a few words on the 
subject of Mr. Lloyd's Interesting article lu the October 
COLLIERY E N G I N E E R A N D M R T A L M I N E R . 

At oue of the old corundum miues at Corundum 
Hill, Macon Co., N. C , such a conveyor has been in use 
for a number of years and the experience here has sug
gested means of overcoming some of the difficulties met 
with lu tiie above case. 
A flume Is just about completed from the Foster Mine 

on Ellijay Creek from the top of the mountain to the 
mill ou the creek (uow under coustructlou). This Hume 
is about a mile long and its fall about 800 or 900 feet. 
Briefly the troughs are 10 and 12 ft. long, the bottom 

boards are sawed 10'' for the upperend and eight for the 
lower, so that tiie joints telescope and are nailed together 
with lOd. nails and a cleat 1" x 4" nailed across the top 
of the outside trough to prevent spreading, aud with 
some a collar is made about the middle of the trough. 
The plank used is one Inch oak aud the sides are eight 
and ten inches high. In turning a curve or angle the 
side board:* are beveled, one side of the lower trough in
side, and the opposite outside, of ihe upper trough. At 
every joint Is a oue luch fall which should be changed 
as excessive wear, comes at this point. As the bottoms 
wear false ones are put ln. 
With plenty of fall but little attention is paid to grade 

except where a noticeable change occurs,then, to prevent 
damming of the material a vertical drop of two feet or 
more is made by fixing to the lower end trough of an 
even grade, a tight box opening at the bottom into the 
upper trough of the next regular grade Should tbe 
following grade be the flatter one a small head may 
gather in the vertical eoluiuu aud give velocity to the 
material. 
Where possible, a high "jump off" Is glven,thls assist

ing in breaking up the loosely compact sand, clay and 
vermicullte which make up the gaugue of the corundum 
vein and further in separating by allowing the light 
material to race. The troughs are charged at intervals. 
In this way there is no damming and overflowing. The 
climate being mild, no covering Is used over the trough. 
As a post script allow me to note that the Foster-

Ellijay mines are nearly developed and will commence 
milling from stockpiles which have been accumulating 
for a number of mouths past. This with the old Corun
dum Hill mine are the only two In operation ; many 
prospects in this and adjoining counties are being 
brought before miniug men and with the advent of the 
railroad it is thought that 'some of the grand water 
powers and forests of these mountaius will be turued to 
the use of man. 
A wealth of power aud timber witb raw material lies 

dormant awaiting the key, a railroad, where capital will 
quickly discover the advantages. An abundance of good 
food aud most healthful climate will bring the laborer. 
But must capital await a railroad? W e are but 

twenty miles away and have the chief factors to the 
economical production of aluminum aud calcium-car
bide, viz. the raw material aud the water poicer, the 
latter with high heads aud abundant fiow. 

Pressure Recording Instruments. 

Bristol's Recording Pressure Gauge is rapidly coming 
into great favor among mine managers, as a medium 
througli whk-h the condition of the ventilation of a miue 
can be accurately and constantly checked. Every 
mine fan should be supplied with some appliance by 
means of which the work of the fan can be accurately 
and constantly gauged. Iu some States the mine law 
requires that either a speed or pressure recorder be 
applied to each fan. Speed recorders are far better than 
nothing, and as they were placed on the market before 
pressure recorders, they were adopted by mine managers 
who desired the best possible method of gauging ihe 
work of a fan. The pressure recorder is far more <-ffl-
clent than a speed recorder, because it farnUhes constant 
and direct evidence of the efficiency of the ventilating 
current. A speed recorder does not do this wlili the 
same degree ot accuracy. It merely records the revolu
tions of the fan. If an open door, or a fall of rool occurs 
in a mine, the fan may continue runuing at normal 
speed, and the volume of air may be reduced to a re
markable, and tn some gaseous minre, to a dangerous 
degree. The pressure recorder acts differently. It there 
is any deraugemeut of the air passages it Immediately 
records a change lu the pressure of the air cm rent, and 
the degree of change as compared with the normal 
pressure gives an idea of tlie exteut of the derangement. 
If the speed of the fan changes from its noimal number 
of revolutions, the pressure recorder record*-- It by noting 
the chauge of pressure due to the change of the per
iphery speed ot the fan. When the«e features of the 
recording pressure gauge are considered, it becomes 
evident to every practical miue manager, that It is a far 
more efficient and valuable appliance than a speed 
recorder. 
The same principles tbat are embodied in the con

struction of the recording pressure gauges for use In con
nection with ventilating machinery, are applied bythe 
Bristol Co. to recording pressure gauges for steam, 
gas, etc. 
Thesame company also manufacture recording vacuum 

gauges, lecordlng thermometers, recording volt meters, 
recording aoiper-* meters for both direct aud alternating 
curreuts, and recording watt meters. 
TtiH value of each of these appliances In the various 

fields for which tney were designed Is obvious to every 
reader. 

In laying out the holes in a belt for the lacing, do not 
get them too Dear together, for while this practice makes 
the finished lacing stronger, It makes the belt weaker, 
on account of the large amount of material cut away lu 
making the holes.—Power. 



100 THE COLLIERY ENGINEER AND METAL MINER. December, 1895. 

Written for THI COLLIERV E N G I N E K R A N D M E T A L MINER. 

GOLD AND SILVER MINING. 
TIMBERING FOR PRECIOUS METAL MINES 

IN COLORADO. 

Tho Methods of Working and Conditions Which 
Influence the Methods of Timbering-

By Francis T. Kreelami, B. S., C. S. S., A. S. M. E , A. L M E.-
Geu'l Mgr Aapen Coot*ot Mf. Co., Lenado; Durant Mg. Co, 
A-apen; Ieab<-lla QoU Mg. Co., Cripple Creek, Colo., etc.,etc. 

The styles of timbering for precious metal mines differ 
materially from those used ln coal and base metal mining 
and also show variations in different sections of the 
country. The Nevada practice is described by Hague 
and Curtis, and that of California by Storms. Ricketts 
refers briefly to some designs used at the Morning Star 
mine, Leadville, Colo.** 

I have shown In the accompanying plates a number of 
patterns largely and successfully used in Aspen and 
Leadville. The drawings are to scale and dimensioned 
so that they may be used for working drawings if so 
desired. No attempt has been made to Illustrate fore-
poling or spiling, breast-boards, stulls and cribs, as they 

8" sills. The posts are 0' 4" over all and the tenon at 
the top is 6" by 6" by 2", flush on the outside of the 
set, with a plain foot. The boxes on the sill are 8" by 
2"'. The boxes for the collar braces are 1" deep. I also 
have used this set largely in the Durant mines In medium 
ground. In heavier ground, 10" by 10" timbers are 
used with the same size of jogs but with a 6" by 10/' 
Bill. Plate I, Fig. li, showB the standard drift set used 
by the Mineral Farm Cons. Mg. Co., Aspen, designed 
by the writer. This mine is worked through the C'owen-
hoven tunuel, and the drift could uot be smaller and yet 
take the tunnel cars, (See description of Cowenhoven 
tunnel below.) 

Plate I, Fig. 2a shows the standard drift set used in 
the Smuggler mine, Aspen, S. I. Hallett, Supt,, a more 
roomy design and suitable for main levels. The Aspen 
mine uses a cage-car, 2' 6" by 2' 0" by 4', but they are 
rather large for a high grade mine. The Aspen Contact 
standard drirt set Is 3'10" by 6'4"* The El Paso 
standard drift set, Leadville, Is 3' 6" by 6' 3", timbers 
10" by 10" and sill 4" by 10" or 8" by 10", squared 
and rectangular. 

TUNNELS. 

Plate I, Fig. 26 was designed by the writer for a single 

frogs interrupt the continuity of the rail. One mule 
with a driver pulls 10 cars. 
Tbe Revenue tunnel, Ouray, H. W. Reed, Supt., 

about 8,000 feet long is 8 by 8 feet with 14 iDch caps and 
12 inch legs. The track Is double, 2 feet gauge and the 
cars are 4' 11 ¥' by 3' 3 1 " wide by 2' deep on 12" 
wheels. The air pipe is 4" and the ventilating exhaust 
pipe 15". Rack-arock powder was used as giving less 
smoke. 

The Newhouse tunnel, Idaho Springs, designed by 
j W . H. Wiley, Mgr., Is similar and V by 8', timbers 
10" by 10" and sill 6" by 10". The water drain is 
under the sills aDd 12" by 24". The mud braces are 
rough and the collar braces 6" by 6". The track Is 
double of 18" gauge and 30 lb. rails. Grade ie 5" to 
100'. The cars have a capacity of 27 cu. ft. 

The arch form is stronger only where the pressure is 
uniform. Space must be allowed for the various pipes 
and wires the tunnel Is to contain. For a single track 
tunnel the waterway may be formed over the main sills 
by laying a floor on plank stringers set on edge, having 
made proper allowance in the height. A tunnel can be 
driven faster If it is wide enough for two air drills to be 
set on columns abreast. A 7' by 9' or 10' section can 
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have been often given,norto describe methods necessary 
in unusual or difficult cases. In treating of timbering It 
was found Inadvisable to avoid all reference to methods 
of mining, as Is sometimes done, for success depends not 
entirely upon knowing how to set a stull, erect a square 
set, or plumb a shaft. It is just as important to know 
what style and dimensions of framing to use with the 
various kinds of ground, shapes of ore bodies, methods 
of mining, plans of development aud the hoisting appli
ances adopted. 

DRIFTS. 

The usual mining cage-car is square bodied, turns and 
dumps at the end. The box is 2' by 2' 2" by 3' 6" and 
contains 15 cubic feet. The car stand 3' 3" from the 
track and runs on 10" loose wheels upon 8 lb. track of 
18" gauge. Plate I, Fig. a shows the smallest size drift 
In which such a car can be worked conveniently. This 
is the standard drift set In the Mollie Gibson mine at 
Aspen, W . J. Cox, Supt. The height will allow for a 
sheet-iron ventilating pipe overhead. In that mine In 
the wet drifts the track Is laid on 4" stringers to form a 
waterway all over the fioor. Otherwise 6' height would 
be the minimum. 
The drift set of the Bohn mine, Leadville, is rectang

ular, 8' 6" by 6' of fi" by 8" squared timber with 4" by 

•Tin-* Ores of Leadville, by I, O. Kiekette 

PLATE II. 
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track tuonel ln the Bimetallic mine at Lenado near 
Aspen, \ mile long. It contains a water w a y over the 
sills and Is as small as can be worked with a mule 
T h e standard single track section of the Compromise 
tunnel, Aspen, \ mile loDg Is 5' x V. T h e cars have 
boxes 3' by 3' by 0' and one mule will pull 4 in a train. 

Plate II, Fig. 3 shows the standard section of the 
Durant tunnel. Aspen, 1 mile long. A boxed waterway 
12 by 1 6 " of 3 " plank runs under thesllls. Thegrade 
is 5 " to 100'. T h e cars have turning scoop beds hold-
log 20 cu. ft. and run ou 1 2 " fixed wheels with 2 2 " gage 
on 30 lb. rails. T h e draw-bars are on the trucks. 
O n e horse will pull 10 cars. It will be seen that the 
collar braces lock the arch. T h e Castle Creek tunnel, \ 
mile long, resembles this set, but Is 7' 6" high by 8""' 
wide. T h e drain is 1 6 " by 1 6 " aud the grade 6" to 100'. 

The Cowenhoven tunnel at Aspen, about 2 miles long 
designed by D. VV. Bruuton, Mgr., Is about 6' 6" 
by 7' aod Is timbered with octagonal aud trapezoidal 
sets. T h e gauge Is 1 8 " double track, 22 lb. rail. T h e 
waterway 1 2 " by 1 4 " Is under the sills between the 
tracks and covered by a plank walk. T h e grade Is 
6" In 100'. T h e cars turn and d u m p from the end and 
have the bumpers on the box. They are 2' 2 " by 2' 4 " 
by 4' 1 " holding 20 cu. ft. They stand 4' 4"above the 
track and run on 1 2 " loose wheels. Full throw switches 
were found an advantage on the main Hue for then no 

be driven faster than 8' by 8' as the center cut breaks 
better. 

Bad ground often occurs In depth as crevices or cham
bers filled with loose material carrying water under 
pressure. They can usually be penetrated by spiling 
and breast boards; or by setting the cap first, supported 
on temporary longitudinal stringers. With a large 
section, flanking small drifts m a y be sent out to drain 
and thus consolidate the ground. In continually swell
ing ground a second light set m a y be erected outside of the 
main set. the ground to be eased w h e n the lagging bends 
and the light set to be replaced w h e n broken. This wdll 

l save the malu set and prevent Interruption of traffic. It 
Is better to use light open lagging in heavy ground so 
that it m a y break before the set. 

Iu this sort of mining no heading machines are used, 
and no application of the shield, or pneumatic processes 
have been m a d e in driving. T h e drilling Is done by 
percussion drills driven by air. 

Long tunnels m a y be ventilated by an exhaust fau or 
steam jet, to keep the bad air out of tho tunnel. But 
In most cases and especially for raises forced ventilation 
by fan or jet driven by compressed air ia best as the 
fresh air goes to the place where most needed and at 
once. T h e air drills themselves wilt supply a certain 
amount of fresh air, but the practice of opening the 
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compressed air pipes for ventilation after shooting leads 
to waste. 

Tunnels and drifts are aligned by sighting over two 
plumb-lines to a light at the face. T h e hubs are set 
a convenient distance from the face by a transit or 
spechil tunnel instrument. The sills are set by a grade 
stick and carpenter's level checked by a surveyor's level 
from time to time. T h e grade of an ordinary drift Is 
usually from 6 to 9 Inches in 100 feet. 

Plate V I , Fig. 13 shows a prospecting raise, about 
the smallest that can be driven and timbered, contain
ing a manroad and chute. T h e ends are m a d e to over
lap the sides to reduce the weight of the heaviest piece. 
These raises m a y follow the contact and change grade 
with It by altering the length of the posts. A c o m m o n 
way of timbering raises Is to place two Hues or stulls 
about 4' apart with a loose plank on each pair, but It Is 
neither safe nor convenient for a considerable height. 

In Aspen a number of important raises have gone up 
from the Cowenhoven tunnel, some of them .100', at an 
elevation of 50 to 60 degrees. Plate VII, Fig. 15 shows 
one on the Mineral F a r m property, containing chutes 
for ore aud waste and a manway. In the m a n w a y runs 
a tlmbar truck straddling the ladder road and hoisted 

| 2 by 4 inch strips or angle pieces of diagonally sawed 
I 4 by 4 Inch. T h e cribs are built up in stretches of 8 to 12 
I feet on hitched special end pieces, or ln smaller stretches 
hung up by iron dogs, when In firm ground. Cribs are 

i nearly as cheap, are easier to frame, require less space 
and are stronger In bad ground than sets. But they can 
only be relieved by cutting them out and cannot be 
aligned anew without replacing them, aud are not so 
convenient for hanging pumps, pipes, or setting plat
forms. 

[TO BE CONTINUED.] 
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IRON ORE MINING. 

The Mining and Washing of Iron Ores at Scotia, 
Pennsylvania. 

(By IL IL Stoek. K. M., State College, Pa.) 

The recent development of the Mesabi range in Min
nesota, In the United States, quite largely by the use of 
the steam shovel or excavator, has attracted unusual at
tention to this tpye of mining. While it has been used 

was determined by the distance to which it was econom
ical to carry the needed charcoal, for the limestone aud 
ore were abundant and easily obtainable, while the 
latter, easy to smelt and of exceptional purity, produced 
an iron deservedly celebrated for Its working qualities. 

The old Centre furnace, situated about one mile tothe 
east of State College, but abandoned thirty years ago, 
serves as a very good type of one of these early work
ings. At flrst ore, limestone and charcoal could be got
ten within almost a stone's throw of the stack, while the 
power for turulng the water wheel eame from a huge 
spring near by, still used for a saw mill and a flour mill, 
the former situated nearly ou the site of the old furnace. 
T h e pig iron was hauled d o w n the mountain to Belle-
fonte and there either converted into m u c k bar or 
shipped away over the canal. T h e area from which 
came the charcoal supply gradually widened until the 
long haul of two days for each load of charcoal became 
prohibitive. T h e foundations of the old furnace still 
stand, suggesting and recalling the characteristic scenes 
of old forge life and activity which are now so rapidly 
disappearing. In those good days It mattered little In 
these mountain valleys whether a single or double 
money standard ruled the country, as the only currency 
seen ln the community was that brought in by an occa
sional traveller, while wages and all local wants were 
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by a windlass or engine. These raises follow the con
tact nearly and are run at a uniform grade. Levels 
are turned off at intervals of 50 to 100 feet and the rock 
Is dumped down the chutes which are lined on the bot-
torn and sides, direct to the tunnel cars from bins. 

A small bucket shaft or shaft winze m a y be 3\ by 7 or 4 
by 8 feet with a square bucket way and solid partition. 
T h e buckets will usually hold i ton of rock. The principal 
shafts are provided with cages, and the great majority of 
hoist ways are 4 by 44 or 4'• by 5 feet. T w o compartment 
shafts vary from \\ by 9 to 5 by 10 feet, and three com
partment shafts from 41 by 13 to 5 by 16 feet. T h e 
largest shaft In the state Is the Bobtail, above Central 
City. It is 8 by 16 feet, with four compartments, hoist
ing cars containing 32 cu. ft. 

Shafts are usually either cribbed or setted. Plate III., 
Fig. 6, shows a crib used at the A. Y. mine, and Plate 
VII., Fig. 16, the Jamie shaft, Leadville. The size of 
the timbers varies with the character of the ground from 
4 by 8 to 8 by 10 inches, often 6 by 8 Inches. T h e new 
Star sbaft on the Penrose mine, Leadville, is 4' 6" by 
9', cribbed with 8 " by 8 " timbers. Each side and end 
piece Is boxed four times at the corner Ik" by 8". T h e 
partitions are solid of 3 or 4 inch plank confined by 

somewhat In other localities In the eastern and southern 
portions of the United States, for the stripping of coal 
beds and the mining of the soft, brown ore deposits, the 
use of the steam shovel in connection with iron ore 
mining is generally considered a novel departure. It 
m a y therefore be of interest to recall that for the past 
fifteen years It has been ln almost constant use In the 
very center of the ereat Commonwealth of Pennsyl
vania, and that before a single ton of ore had been taken 
from the Mesabi field, over half a million tons had been 
thus mined at Scotia ln that State and shipped to Pitts
burgh, for smelting. 

T h e mining and smelting of iron ores in Central Penn
sylvania is by no means a recent industry, and the his
tory of the eame is intimately and almost inseparably 
connected with the general local history from a period 
antedating the opening of the present century. O n all 
sides, and often ln the most unexpected places are found 
the evidences and relics of a former busy industry, ln the 
form of an overgrown cinder bank, an old stack or open 
hearth, a mossy water wheel or whatnot. T h e mountain 
sides, denuded of their trees, tell a similar story of 
former activity, for long ere the much blamed lumbwr 
interests had begun their campaign of deforestation the 
charcoal burner bad begun, and ofttimes, completed the 
work of destruction. The life of m a n y an early furnace 

satisfied by barter through the medium of the company 
store. 

T h e numerous charcoal furnaces of the region have 
been replaced and supplanted by two modern blast furn
ace stacks located In Bellefonte and owned by the Val
entine Iron Company and the Collins Brothers. 

T h e Scotia mine was formerly owned by the Centre 
Furnace Company, but was purchased in 1881, by Carne
gie Bros, and Co., n o w the Carnegie Steel Co., and has 
since been operated by them. 

T h e geological relations of the Centre county deposits 
are very like the m a n y einiilar surface formations found 
in eastern Pennsylvania and extending parallel to the 
Atlantic seaboard until finally lost ln the extensive de
posits of brown ores In Alabama. These deposits have 
been described in detail in the reports of the Second 
Geological Survey or Pennsylvania, but in brief they m a y 
be said to be pocket deposits occurring In the lower Sil
urian limestones aud Irregular both in form and dis
tribution. 

T w o varieties of ore occur, the wash and the lump 
hematite ores, which constitute the bulk of the Scotia 
ore, and the pipe ore found in other sections intimately 
connected with the first variety. T h e designation "wash 
ore" suggests the theory of formation advanced by the 
geologists of the State Survey, w h o suppose these 
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beds to be wash deposits of rolled ore, stiff clay, sand, 
etc., which have been transferred from other localities, 
and finally Imprisoned in the huge caverns existing In 
the native limestones. 

T h e ore banks of Centre county have been divided Into 
seven groups, the most Important probably being the 
"Barrens Group" of which the Scotia deposit forms a 
part. This property comprises 430 acres and before the 
change of ownership in 1881 it was thoroughly pros
pected by the present owners by means of pits and drill 
holes. These tests showed ouly a portion of the prop
erty to be underlaid by tbe ore bank, but in a number of 
instances pits sunk eighty feet in depth were still in the 
ore b?dy. According to the calculations of the owners, 
one million tons or washed ore will be taken from the 
bed, of which six hundred and fifty thousand tons have 
been already mined, while at th* present rate of working 
the bank will be exhausted In about six years from the 
present time. 

T h e orey vary both In color and value, the darker 
colored pitch like ore being richer than the lighter liver 
colored aud more compact ore. 

A mine class iff cation to size Is also m a d e ln the 
lump ore, which is shipped in the form In which it Is 

• ^ ' 
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mined without further breaking or washing, and the 
"fine ore" which Is that passiug through bars placed six 

A N A L Y S E S OF SCOTIA OIIE*-**. 

BUSulptalde of Iron 
Protoxide of Iron 
Si-B'iulox'c'e of Iron . 
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M H K D ' Bin 

Sulphuric field 
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Sample No. 1. 

76. IMS 
0.678 
0.010 
1 851 
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0.136 
0.285 
0.116 

9.669 
11 -151) 

100.848 

52.950 
0 403 
0 091 
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0.096 

Sample No. 2. 

64.821 
0 392 
0.030 
2 973 
0.650 
0.180 
0 175 
0.116 

Q r,H, 

20.780 

99.661 

45 371 
0.278 
0 (-70 
0.051 
0.112 

Inches apart is broken, washed, and picked before ship
ment. 

Iu the earlier reports of the State Survey the heavier 
ores are stated to lie at the bottom of the deposit but 
the later development of the Scotia bed has shown the 
character of this deposit, at least, to be very uniform 
throughout. 
The foregoing analyses of the Scotia ore were made 

in 1881 by the ehemist of the Second Geological Survey, 
Mr. A. S. McCreath: 
Sample No. 1 represents 400 pieces selected from differ

ent parts of the ore pits and thoroughly dried. 
Sample No. 2 was of thoroughly washed and dried ore 

taken from different parts of the ore pile. 
The early estimates of the State Survey gave the iron 

content of these ores as 44-52",, aod the phosphorus as 
0.08 0.20%, but accordlug to the developments up to 
the present time, while the Iron has averaged only 40%, 
the phosphorus content has likewise been lower, 0.05%, 
thus compensating somewhat for the smaller amount of 
iron. The lump and fine ores are kept ami shipped sep
arately, a~j the former contain 40-50*36 of metallic iron, 
and the latter only 35-40%, while the amount of phos
phorus Is constant, and neither contain sulphur. 
Miniug Is carried on with the steam shovel, three ex

cavators of the Otis type, made by John Souther & Co., 
of Boston, belDg lu active and con
tinuous operation at tbe present 
time, two workiog In the older, or 
northern portion of the mine, and a 
third opening up the southern ex
tremity of the deposit, near the old 
" Red Bank " mine, belonging to 
the Collins Bros, of Bellefonte, for
merly also operated with the steam 
shovel. These excavators are of 
the ordinary scoop or drop bottom 
bucket type, with a lateral reach of 
17-18 feet, thus giving a cut 35 feet 
in width. A vertical cut of l(i feet 
is taken, but an allowance of from 
four to nine feet Is made for the 
topping, which falls when under
mined, thus making the actual ver
tical excavation 20 25 feet, in height. 
The track upon which the excavator 
runs is laid in sections two feet in 
length, and the excavator is moved 
forward over one or two sections at 
a time, depending upon the charac
ter of the ground being worked. 
The ore and accompanying clay and 
sand are removed fn mine cars with 
a capacity of 32 cubic feet each, and 
as the excavator scoop shovel holds 
about the same amount, a car can be 
filled at each swing of the bucket. 
A single track runs parallel to the 
excavator track, on which tho cars 
are removed and put in place with a 
mule driven by a small boy. Con
siderable time is lost in the loading 
of the cars, as a single track only is 
laid near the excavator, and the 
empty car must thus wait until the 
loaded is switched to the side track, 
where It forms part of the train of 
24 cars, which Is drawn to the 
washer, half a mile distant by a 
small " dinkey" locomotive. The 
estimated capacity of the excavators 
working under the conditions at 
Scotia is 350-400 cars per day 
(415-474 cubic yards) and they are 
assumed to replace 25 30 laborers 
shoveling and loading by hand, 
though these flcures are very much 
smaller than those given by Mr. 
Robinson in his article upon the 
steam shovel in the.January number 
of Cassier's Magazine, and alto by 
the manufacturers of the shovels. 
The crew of the excavator cou&iets 
of the engineer, the cranesman and 
the fireman, while working about 
the machine are a foreman, two pit 
shovelers, track layers, etc., and 
two mule drivers. Assuming a 
laborer's wages to be $1,00 per day, 
and that it takes half a ton of coal 
per day to tire the excavator boiler, 
(the makers estimate only 700 lbs. 
per day), with the above force of 
workmen and with the usual dlf-
ereoce between ihe wages of en

gineers, firemen, etc., taking the value of coal as $2.00 
per ton, the cost of operating an excavator will be $10 55 
per day of nine hours, or 2.(14 cents per cubic yard of 
material excavated. If ihe excavator displaces only 
thirty men, as assumed above, the wage account of the 
same, including a foreman, would be at least $31.50 per 
day, or nearly three times as great as steam shovel 
work. If, on the other hand, we as-ume, as does Mr. 
Robinson in the article before quoted, that a laborer can 
dig and load not more than four cubic yards per day, the 
Scotia excavator can be apeumed to replace 100 men, 
with a probable wage account of $105.00 per day, or 26 
cents per cubic yard. The above figures aie not given 
as the actual results attained atScoila, which cannot be 
secured for publication, but are merely estimates based 
upon tlie wages paid in this locality 
The mining is carried forward by the simple open cut 

method, sections 20 25 fr-et thick and 35 feet wide being 
taken at eaeh cut. The ground having been thoroughly 
prospected In advance, It Is possible to avoid barren 
•-pols, and numerous pinnacles and ridges of this descrip
tion will be found distributed over the worked out area. 
The excavation is carried on in levels or terraces, a 

single excavator generally working upon each level. In 
this way one shovel will be mining th« first cut includ
ing the necessary surface work, while a Becond will be 
taking off the second cut at a level 25 foet below the first, 
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and possibly a third will work at a still lower level. 
This regularity of working has not been generally 
observed, and the greater portion of the ore-bearing area 
has been n o w gone over by the first cutting, while a 
considerable area has been second cut, and a smaller 
area third cut. It is estimated that about three cars of 
run of mine material will produce oue of washed ores. 

A partial hand separation takes place at the mine 
where the largest and purest lump* are picked out, laid 
aside until sufficient have accumulated and then shipped 
without further treatment. During the early days only 
the large lumps were used for smelting ln the neighbor
ing furnaces, the finer ore being separated by screening 
at the mine and left where it fell from the revolving 
screen or trommel. A s a result m a n y of the first cuts 
n o w m a d e by the shovel Include these old screenings 
aud consqueutly yield an unusually rich ore product. 

T h e systematic and extensive washing of the ore dates 
from a comparatively recent period, for In former times 
it. was ouly where streams were available that the wash
ing could be carried on. These mountain valleys are not 
well-watered, and not until about twenty-five years ago 
was it discovered that au abundant supply of water could 
be secured by sinking so called artesian wells. This 
discovery gave a new impetus to the mining of these 
surface ores, and n o w the country is dotted here, there 
and everywhere with the old derricks used In driving and 
operating these wells, the derricks being in m a n y ins
tances the only remaining evidence-*, of the former scene 
of activity, or of au unsuccessful mining venture. 

A t the washer the cars are hoisted and lowered by an 
Inclined plane, ou which are three tracks, two for the 
loaded and a third between them for the empties, which 
are lowered by a tail rope, while the full cars are hoisted 
by a reversible endless rope, both ropes being worked 
by engines located iu the washer building. At the top 
the cars run upon revolving dumps, of which there are 
two, one for each track. These dumps, which turu the 
cars upr-ide d o w n are necessary on account of the sticky 
character of the ore, which could not be readily dumped 
from the end of the car. F r o m the revolving d u m p the 
empty cars are dumped off by the loaded and run upou a 
transfer platform which carries them to the empty track 
located midway between the loaded tracks and at a 
slightly lower level. This transfer truck is merely a 
platform car running upon a depressed track and moved 
by hand, being so counterbalanced that it will return to 
its position in line with the loaded track as soon as the 
empty car has beeu run off and the truck thus released. 

Directly below the two d u m p s are inclined hoppers 
from which the ore passes over a grizzly composed of 
iron bars slightly Inclined to the horizontal aod placed 
5 — 6 inches apart. A t the foot of this grizzly is a 
platform upou which w o r k m e n stand and with large iron 
hooks prevent clogging of the bars, at the same time 
drawing the large lumps which will not pass between 
them onto the platform, where the clay balls are sepa
rated from the large lumps of ore, the former being 
thrown upon one side and carried to the m u d bank, while 
the lumps of ore are thrown into a small car aud from 
that loaded directly into the R. R. car for shipment, 
together with the lump ore wliich is separated at the 
mine as previously mentioned. 

T h e small ore passing through the grizzly bars goes 
next to a pair of toothed rolls thirty Inches in diameter, 
and 48 Inches In leugth, set 2 inches apart and running 
40 revolutions per minute. 

A revolving screw washer 23 feet 2 inches in length 
m a d e with iron arms bolted to an Iron axis, receives the 
crushed material coming from the rolls together with a 
stream of water. At the eud of this first washer or 
" m i x e r " as it is sometimes called, are placed three 
parallel troughs containing screws similar to the first 
and with their axes parallel to the axis of tbe mixer, but 
ouly 19 feet 2 iuches in length. T h e material from the 
mixer passes through the first of these parallel troughs, 
then through a lateral opening iu the end Iuto the second 
trough of the series which it traverses in a direction op
posite to that taken iu the first, theu through another 
lateral opening located diagonally from the other into 
the third washer of the series, which is traversed in the 
the same direction as the flrot, the washed material from 
this last screw emptying into a circular trough provided 
with a perforated bottom through which the m u d d y 
water drains, and from this trough tlie particles of ore 
and Hint rock are raised by an antique revolving bucket 
elevator and delivered into a double-revolving trommel. 
This is m a d e up of two concentric punched screens, the 
inner having circular holes one-half inch in diameter, 
and the outer oblong slots one-half inch loug by one 
sixteenth broad. Through the trommel axis runs a pipe 
and from it jets of water play upon the ore as it passes 
over the screen, while the well-washed ore and rock are 
delivered by the trommel upon a traveling picking belt 
30 feet long aud inclined at an angle of 10 degrees, 
along which stand m e n and boys w h o pick the flint and 
ihe clay balls from Ihe ore, which then drops over the 
head of the picking belt into a chute and thence passes 
directly iuto the cars for shipment. T h e refuse Hint aud 
clay from the picking belt are throwu aside upon the 
fioor aod subsequently shoveled Into a small car for 
transfer to the dirt bank. This car runs upon the s a m e 
track with the one previously mentioned as carrying 
away the large clay balls from the first cobbing plat
form. T h e foregoing description applies to but one half 
of the washer, but the other half is an exact duplicate. 

T h e m u d d y water from the washer runs into a well 
located outside of the building and across the railroad 
tracks from the loading chutes. F r o m this well it is 
raised a height of 25 feet by a buckot elevator, and dis
charged Into a wooden launder which carries It tothe 
sealing pond several hundred feet away. These ponds 
cover an area of 25 acres, which has however been pros
pected aud fouud to contain no ore, but to be underlaid 
by a deposit of sand. 

Formerly the material was jigged before shipment, 
but the present owners have not found this to be eco
nomical nor necessary, so that the jigging of the ore has 
been discontinued. 

T h e present output of the washer Is 300 tons per day, 
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but it is designed to wash 350 tons, while as much as 
425 tons have been washed In a single day. From 
Scotia the shipment is made over the Lewlsburg & 
Tyrone R. R. to Tyrone, whence it goes over the main 
line of the Pennsylvania R. R. to the furnaces of the 
company at Braddock. 

Written for T B B L'OLI.IKKY ENGINEER AND METAL MINER. 

ELECTRIC PLANT AT ESSEN MINES. 

THE LARGEST ELECTRIC MINING PLANT IN 
AMERICA. 

A Description of the Mining and Haulage Plant 
at the Essen Mines, at Federal. Pa. 

The largest electrical coal miuing plant iu the world 
has been in operation during the past summer and fall 
ln the mines of the Essen Coal Co., at Federal, Pa. The 
magnitude of this plant reiulers It of especial Interest to 

each mine there Is about 1,200 feet of track at this 
point and this liberal allowance renders unlikely delays 
from the accumulation of either empties or loads. 
The pit cars weigh about 1,200 lbs. each and carry 

2,500 lbs. of coal. Tbe locomotives pull trains of from 
40 to 50 of these cars, and with this load they run eight 
miles au hour. Their normal draw-bar pull is 3,500 lbs. 
at this speed, but In starting a train, or in pulling up a 
grade or around a curve, they exert a much greater 
pull, although at a reduced speed. A test was made on 

bring his train to a standstill before reaching It, even 
though running at full speed. 
The locomotives come out of the mines every night 

through the mauways, which are practically level, aud 
run Into the the motor room which Is at one end of the 
power house. Here they are given a supply of sand for 
the next day aud whatever oiling aud geueral cleaning 
up they may require. The mauways are also used by 
the locomotives when bringing out slate or taking In 
props and other supplies. Fig. 5 shows a locomotive 

of them at the mines, to determine just what was , coming out of No. 3 Mine at the close of a day's work. 
their maximum pull; a train of 50 loaded cars was start- j The coal at the Essen mines is the " Pittsburg " vein 
ed on a reversed curve and a dyuamometer registering and contains considerable sulphur, especially fn the 
ip to 9,000 lbs. was put between the locomotive and the 
flrst car. Wheu the machine was started up the indi
cator weut beyond the extreme end of the scale, indicat
ing a draw bar pull of over 9,000 pouuds. The track 
was, of course, well sanded, but the true secret of this 
enormous pull will immediately become apparent to any 
one who Is fortunate enough to have the opportunity of 
personally examining oue of the locomotives. The large 
heavy drive wheels, the soft sleel tires, and the single 
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coal operators. Electrical coal mining plants having a 
capacity of a few hundred tons of coal a day and em
ploying one or possibly two hundred horse-power have 
become quite common, and one or more such may be 
found in almost any coal Held of this country. But the 
Essen mines are equipped to produce by electrical ma
chinery over two thousand tons a day, aud the plant In-
Stalled is capable of furnishing six hundred horse-power. 

This power plant is ln reality a central station, from 
which two mines are operated. The mines are both 
"drifts" Into the hillside, the openings being about 1,700 
feet apart, and known as Essen mines No. 2 and No 
The power house Itself Is located close to the 

mouth of No. 3 mine, as the accompanying map 
shows. This locaLlon was chosen for several 
reasons ; It concen trates the entire plant at No. 
3 tipple, which Is a quarter of a mile nearer the 
town of Federal than No. 2. It also makes a 
simple matter of supplying the boilers with 
slack coal, since a car load from the tipple has 
to be pushed but 200 feet to the boiler room. 
And furthermore, the location puts it equally 
distant from the point of utilization of the power 
in the two mines, the workings in No. 3 being 
much farther from the drift opening than In No. 2. 
From the power house a line of three No. 0000 

bare copper wires extends to each mine and then 
down the slope and underground, a distance of 
2,000 feet in No. 2 and 4,000 feet in No. 3. In 
each mine this constitutes the main feeder, and 
from it current Is supplied to the trolley wires 
and the machine wires,which ramify throughout 
the workings. 
The map, Fig. 1, shows the plan of the wiring 

for the entire plant. The main feeders in each 
case extend from the switch board to the points 
marked by a cross. 
Throughout the underground workings the 

rails are used for the return conductor ; they are 
bonded at the joints and cross-bonded at inter
vals of 100 feet. All of the main entry track is 
of 40 lb. steel rail, well laid, and makes an 
exceptionally good road bed for the locomotives. 

Turnouts are provided as shown aod the trips are 
made up at these points in either mine and pulled by the 
electric locomotives to the main partings, where they 
are taken by a rope up the inclines to the respective 
tipples. Mr. Baldwin, the mine superintendent, has 
shown excellent judgment in making the main partings 
at the foot of the inclines of very ample capacity. In 

1 ti0.i ft. 

85 II. P. motor geared to both axles, explain the whole 
matter. The locomotive weighs ten tons in all and 
20% of the entire weight is in the wheels. The two 
pairs of drivers, moreover, are not built Into one rigid 
truck but each pair Is at liberty to follow the track 
Irregularities, regardless of the other pair, this results In 
keeping all of the four wheels on the track all of the time 
and Is one of the features making possible the 9,000 lb. 
draw bar pull above referred to. Each locomotive will 
easily haul out 1,200 tous of coal ln 0 hours, pulling It a 
distance of 4.000 feet. 
A striking feature of the locomotives is the head-light, 

lower parts where the machines cut. This made the 
mining of the coal by machines a serious problem. 
The "Independent" Chain machines, illustrated by 

Fig. 8, which were put in, have, however, proved 
entirely capable of the work, notwithstanding the 
sulphur, and they have made as high as 54 cuts each 3-£ 
feet wide, per shift of 10 hours, from 30 to 40 cuts being 
an ordinary occurrence. Sixteen of these machines are 
now In dally use, and, running double shift, are capable 

of producing 2,400 tons of 
coal a day from this 5-J ft. 
seam. 

The reason of this ma
chine's success under these 
most exacting couditious, Is 
found in Its general strength. 
Both in the electric motor 
and in the mechanical parts 
there is an ample margin of 
safety, and this fact reduces 
the repairs and their attend
ant delays to a very small 

•* Item. 

The nature of the "feed" 
on the machines also rend
ers them especially applicable 

™ to work In coal containing 
~ "• sulphur or other impurities. 

The machine is fed In by 
_. a sprocket wheel receiving 

power from the motor, and 
workiug on a sprocket chain 
which is on the stationary 
frame. This chain has a very 
stiff spring at either end, and, 
therefore, when the cutters 
strike something unusually 
hard, this spring Is compress
ed, allowing the machine 
to atop feeding for a small 
fraction of a minute, thus 
permitting several cutters to 
pass over the obstacle 
before the machine again 
advances; whereas if the 
feed were absolutely positive, 
each cutter would be compel
led to cut as much of the 
harder substances as of 
the coal. If the Impurity is 
sulphur, and, therefore, quite 
impossible to cut, the ma
chine will stop feeding until 
the spring is entirely com
pressed, and then with the 
energy of the spring added to 
that of the "feed," the cut

ters are frequently forced behind the obstacle, jerking 
it out bodily. The practical working of this feature of 
the machine Is evidenced by the large Hakes aud layers 
of sulphur band that are frequently pulled out by the 
chain. 
The machines make a cut 4 Inches in height and work 

in rooms approximately 30 feet wide, about nine cuts 
being necessary to finish up a room. The cut Is 5 feet 
deep, and tbis makes a total undercut of 150 sq. ft. per 
room. The machine, ln advancing under the coal, 
travels 5 ft. in three and one-half minutes and backs out 
iu a minute ami a half. About 250 rooms are wired in 

R.R. SIDE TRACK 

FIG. 2.—PLAN OF POWEH PLANT, ESSEN MINE*, FEDERAL PA. 
The CMUn, £n|ri*uir j- iltlc 

It Is in reality a miniature electric search light aud con
sists of a 1,000 candle power arc lamp fitted out with a 
parabolic reflector. It can be seen down the entry as 
far as the entry is straight and as a source of light, 
there is no comparison between it and an oil or Incan
descent lamp; It is in a class by itself. This strong 
light Is of the utmost importance, since it enables the 
motorman to see any track obstruction In ample time to 

each mine. It is, however, impossible to cut every 
room, every shift, as the room, after being cut, must be 
blasted, have the coal loaded out and the gob thrown 
back before the machine comes in for the next cut. 
While this work is going on the room wire is entirely 
disconnected from the entry wire and Is, therefore, 
"dead." At the foot of each entry there Is a switch 
whereby the current may be entirely cut off from the 
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entry, and in combination with this switch there is a 
safety fuse which any abnormal ouirent will melt, there- i 
by opening the circuit aud cutting off the current. This 
arrangement of switch and fuse renders every entry inde-

ludlcate at all times just the amount of power being used 
on the Hue. 
The normal voltage at the switchboard Is 275: the 

dynamos are over compounded so as to raise this to 300 
peudeut of every other entry, aud an accident, such as I at full load, aud the working voltage underground Is 

E P E N D E N T " ELECTIUO C H A I N B R E A S T M I N I N G M A 

a fall of roof, on one will not Interfere with work on any 
other. At the main parting in each mine there isa largn 
switch, whereby the power may be instantly cut off 
from the entire mine. 

from 240 to 250. This combines a perfectly safe current 
with one that does not necessitate the use of a prohibi
tory amount of copper, even where the workings are as 
extensive and as far from the power house as in this case. 

The engine room is provided with a good brick floor, 
all of the steam pipes are covered with asbestos, and 
the whole air of the place Is that of a thoroughly first 
class plant. 
The east end of the power house is divided Into three 

rooms, one of these contains a lathe and bench room; 
oue Is used for a motor room; and the third is fitted out 
with forges and emery wheels for dressing up and sharp
ening cutters. 

The plant was flrst started up In May and soon after 
starting, a very comprehensive system of keeping track 
of tbe work was Inaugurated. Each machine runner 
immediately upon coming out of the mine at night filled 
out a blank in duplicate, showing the number of cuts 
made, number of feet of face cut, the number of hours 
he worked and the nature and cause of delays, If any 
The number of his machine was added and the report 
signed by himself, his helper and pit boss. One of the 
reports was filed at the mine and the other sent to the 
Chicago office of the Link-Belt Machinery Co. A 
photographic reproduction,(Fig. 7jof one of these blanks 
is shown and will make the whole system very clear. 
Later, these reports were merged into a general monthly 
report (see form, Fig. 8.) from which the average 
results for each machine and each runner were readily 
obtainable. To this thorough system for keeping track 
of the work, as well as to the Inherent excellence of the 
machinery, the splendid results of the plaut are attribu
table. 

.... X .. .X 
Hi u 

ARO LAMP. 

The main partings are extremely well lighted, th'! 
"Independent" mine arc lamp, shown in Fig. 4, being 
used for the purpose; this Is a thousand candle power 
lamp and burns off the same wires that furnish current 
to the machines. It Is only 12" high, and may, 
therefore, be hung from the roof without inter-
fering with work ou thf entry. The light Is the 
lowest thing on the lamp, and, therefore, all of 
the shadow Is thrown on the roof, giving an un
obstructed light on the fioor. 
Tho building, illustrated by Fig. 2, which sup

plies the power for all of this machinery is an 
iron structure 56 ft.wide by 130 feetlong. Forty-
six feet of one end are occupied by the boilers. 
There are four of these grouped lu two banks of 
two boilers each. They are tubular boilers 
72'/ ln diameter and 18 ft. long. In front 
of them is a space for coal, and behind 
them the feed-water pump, heater and Ihe injec
tors are located. There is also beDch space, 
used for pipe fitting. The water for the boilers 
is taken from two wflle drilled for the purpose, 
in this part of the boiler room. 
The middle portion of the power house is oc

cupied by the engine dynamos and switch board 
Thi» part of the plant consists of three medium 
speed 17 x 24 Corliss type Russell automatic cut 
off engines. The engines run 150 revolutions 
per minute, and each one is belted directly to a 
150 K- W . " Independent " mine type generator. 
The belts are 24" wide and the centers of en
gine and dynamo pulleys are 28 ft. apart. 

Tin- three dynamos are slow speed, bl-polar 
machines, and especially impress one with 
their extreme solidity and simplicity. They are 
absolutely free from sparking, even when operat
ing under heavy over loads, aud their armature 
temperature under full load never exceeds 40 
degrees Centigrade above the air, while the 
fields ht-at up l<*ss than 20° Centigrade above 
the surrounding atmosphere. 

The switches, Instruments, etc., are mounted 
on three panels of white Italian marble, Bhown 
ln Fig. 0, and present a very handsome ap
pearance. The arrangement of the switches is 
such that any or all of the dynamos may be 
thrown onto both mines, or either of the mines may be 
shut off at will. The current to each mine Is con
trolled by an automatic circuit breaker, whereby an 
accident lu on- miue will automatically open the circuit 
tliere,wltiiout Interfering with work lu the other mine. 
Three Weston ammeters and one Weston voltmeter 

FOK DISTRIBUTING GOO E L B O 

OF ESSEN COAL CO., FEDERAL 

The cables connecting the dynamos with the switch j 
board have across section of 400,000 circular mils and ' 
are three-fourth of an inch in diameter. They pass 
from the dynamos overhead to the switch board. This I 

The contract for this, the largest electric mining 
plant, was let to the Link-Belt Machinery Co. of 
Chicago after a thorough Investigation of all the leading 
electric mining plants of the country by Mr. Dysart 

FEOEIIAI 

method has the very great advantage of keeping tlie 
wires wliere they are lu sight and easily accessible and 
is greatly to be preferred to the altogether too common 
practice, iu small plants of running the cables under the 
lloor where they are out of sight, out of mlud and Inac
cessible. 

the General Manager and his Superintendent, Mr. 
Baldwin. That they did not err In their judgement 
Is attested by the fact that the plaut was In oper
ation two days ahead of the contract time and every 
stipulation and guarantee of the manufacturing company 
regarding the capacity of their machines not ouly met 
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but surpassed. And the fact that the plant was form
ally accepted and paid for In full in accordance with the 

Fio. 7 . — F O R M OF D A I L Y R E P O R T . 

L.B.MACH'YCo.MineNo_^Towni^^-^^^itat£<C^ 

No. hours wort-cod, 

to 1,000 revolutions per minute according to the size of 
the machine. 
They are especially adapted to the requirements of 

small motor service. Their small size, low speed, high 
efficiency and simplicity of construction render them 
peculiarly valuable ln printing, wood turning and estab
lishments of a similar character, and for the operation 
of small pumps, ventilating fans, machine tools, eto. A 
large number of these I. B. motors are already In use. 
The generators are successfully used in isolated plants 

and In cases where a small amount of current economi
cally geneiated is desired. 

XS&Cffil&fe-A{fiierryfi. 

<#},/.#% (@„>. 

O.K.(^^-*w j^,£i777os. (?J(j.7/7 

To Mine Managers. 

Among the new advertisments In this issue oT T U B 
COLLIERY E N O I N E E R A N D M E T A L M I N E R , are the follow

ing . 
The Bloomsburg Car Mfg. Co. of Bloomsburg, Pa., 

manufacturers of freight, mine and dump cars of every 
class, and also manufacturers of the well known 
"Bowden" self-olltng mine oar wheel. This company 
has extensive works at Bloomsburg, and has won an 
enviable reputation for excellency of work, promptness 
In shipment and reasonable prices. Their circulars and 
catalogues are of interest to every mine manager. 

The well known pump manufacturers. The Geo. F. 
Blake MTg. Co., and The Knowles Steam Co., make 
their debut as advertisers In T H E COLLIERY E N G I N E E R 

FIO. 8 , — F O R M OF B L A N K FOR M O N T H L Y R E P O R T . 

L-B MACH'Y CO 
Summary R*}H>rt of "Independent" Chain Macliin. 

NAME OF RUNNER 

Totals, 

ATeracefl, 

Number 1 AY-irnge 
of Cutt No. of Cats 

Feot Fuca 
(nt 

* far Week Ending 189 

(Warage No. 
FL per Sh-.ft 

Hours 
P»id Fjr 

Hours 
Wtrkud 

No. Cats 
Widi 

Ho. Cuts 
NUTOW 

No 
Moyes 

AY-*;. Fefll 
Fiat pjr Cut 

Tonnage 

B.—let M a k e u p this report wookly, attach it to dully report blanlca for that w e e k , a n d mall to Mining I >o pnrt m e n t . 
2d. Dally report blanks m u s t by signed by s o m e repreaentatlve of Coal C o m p a n y from (line Qret m a c h i n e starts 1 

all delays a u d breakages noted thereon. 
3d. Furnish coal Compauy with copy of this report when requested. 

terms of the contract, is evidence that Plckaods, 
Mather & Co, who control tho Essen Mines, wero satis-
fled that the plant was all It was represented to be. 

Ironclad Generators and Stationary Motors. 

The list of slow and moderate speed four polo dynamos 
and motors of the General Electric Company, has been 
supplemented by a series of machines adapted to smaller 
output than is practicable with the four pole type. They 
are classed under the head I. B. from the fact of having 
an Ironclad bipolar frame, and are built for various out
puts—from •} to 4\ kilowatts as generators and from 1 to 
5 horee-power as motors. 

The frames are cylindrical and are supported on 
short legs. This brings the center of gravity very low 
and conduces to stability aud steadiness when running. 
The space occupied by the machine Is small for its out
put, and ita shape and construction allow of Its use in 

G E N E R A L ELEOTRIO C O . I. B. M O T O R . 

A N D M E T A L M I N E R ln this issue. The use of Knowles 
and Blake pumps for many years ln every mining field 
on the continent attests their reliability aud efBcieocy. 
The pump user who does not possess their catalogues 
should send for them at once. Their is no telling when 
a new pump of some description from a small boiler 
feed to a large mine pump for heavy duty Is required. 
When It becomes necessary to order a pump the wise 
mine manager will at least consult the catalogues of such 
well known manufacturers even If he has "almost made 
up his mind to purchase some other make." The Im
mense number of Knowles aud Blake pumps In use for 
many years is the strongest testimonial of their excel
lence. 
Messrs. Wyckoff, Seamans and Benedict, also make 

their debut ln this Issue as advertisers. Their specialty 
Is the Remington type-writer. The offlco of the present 
that is not equipped with a type-writer of some kind, Is 
the one in which either the amouut of business done is 

exceedingly limited or the cost for cler
ical work is excessively high. There 

—, are more Remington type-writers In 
use In large railroad aud otber cor
poration offices, as well as In the 
various governmental departments at 
Washington, than any other. They 
are well made, convenient and easy to 
operate, and they are the best mani
folding machines we can get for use 
in our own offices. This latter feature 
alone Is a valuable one In a mining of
fice. Their catalogues are sent free 
on application, and we advise every 
mine manager ln want of a machine 
to look into the merits and advantages 
of the Remington before purchasing 
any other. 
Another new advertiser this month 

is the Allison Coupon Co. of Indian
apolis, Indiana, whose coupon books 
are described ln another column. 
These books are a decided advantage 
at mines where stores are run in con
nection with the mines. They ab
solutely prevent mistakes In accounts 

positions where machines of the ordinary bipolar type and proteot both the operator and miner 
could not well be placed. The armature has a toothed 
core with the conductors embedded in the slots. Ample 
cross section has been allowed the copper in the field 
aod armature windings, and the Insulation Is of the 
highest grade. 
The brush holders are designed to hold the brushes 

firmly and evenly upon the commutator, adjusting them
selves readily to the wear of commutator and brush, 
preserving under all conditions a good contact without 
excessive friction. 
The speeds are comparatively low varying from 1,800 

Wanted. 

A mine foreman to go to Colorado to take charge of 
a shaft working 7 feet of bituminous coal. Must under
stand mine machinery aod have bad experience in 
handling men. Address, stating experience, age and 
compensation expected, 

413, 
Care T H E COLLIERY E N O I S E E R A N D M K T A L M I N E R . 

PRIZE CONTEST. 

PRIZES GIVEN POR THE BEST ASSWEHH TO 
QUESTIONS RELATING TO MINING. 

For the beat answer to each of the following questions, 
the value of $1.00 ln any of the books lu our book 
catalogue, or six months' subscription to T H E COLLIERY 
E N G I N E E R A N D M E T A L M I N E R . 

For the second best answer to each question, the 
value of 50 cents iu any of the books in our book cata
logue, or three mouths' subscription to T H E COLLIERY 
E N O I N E E R A N D M E T A L M I N E R . 

Both prizes for answers to the same question will not 04 
awarded to any one person. 

Conditions. 

First—Competitors must be subscribers to T U B COL
LIERY E N G I N E E R A N D M E T A L M I N E R . 
Second—The name and address In full of the contestant 

must be signed to each answer, and each answer must be 
on a separate paper. 

Third—Answers must be written ln Ink on one side of 
thepaper only. 
Fourth—"Competition Contest" must be written on 

the envelope ln which the answers are sent to us. 
Fifth— Oue person may compete in all the questions. 
Sixth—Our decision as to the merits of the answers 

shall be final. 
Seventh—Answers must be mailed us not later than 

one month after publication. 
Eighth—The publication of the answers and names of 

persons to whom the prizes are awarded shall be con
sidered sufficient notification. Successful competitors 
are requested to notify us as soon as possible as to what 
disposal they wish to make of their prizes. 

Competition Questions for December. 

QUES. 193. As we are trying to make our new patent 
safety lamp the beat in use, we canuot be over careful 
In avoiding the errors that may spring from our own 
ignorance. N o w there were two of the primitive lamps 
that were furnished with glass chimneys, and one had It 
set within the gauze cylinder, as in the Stephenson 
lamp, and the other had the chimney set over and out
side of the gauze, as ln the Jack lamp, and to make the 
use or Intention of these glass chimneys so clear that we 
may discover any essential principle lu them that should 
be io cor porn ted ln the structure of the new lamp, will 
you please explain to me four things ? 

First. What was the use of these glass cylinders ln 
promoting safety ? 
Secoud. Did these glass chimneys Increase or dimi

nish the light from the lamp ? 
Third. Did these glass cylinders Increase the motive 

column and make the lamp burn where other lamps 
would go out ? 
Fourth. W a s the safety of the lamp Increased or de

creased when by accident the glass cylinder was broken? 
Q U E S . 104. Before commencing to sink we are boring 

to llnd the thickness of the seams, and those of the in
tervening and overlying strata, and 1 he general direction 
and amount oT the dip. W e have two gjod seams, and 
the top oue A, according to the prevailing Ihlckuesses 
east or us, should be 4.5 feet, and that of B the lower 
seam 3.75 feet, and ln addition we know that tbe thick
ness of the rocks between -4 aud B should be 104 feet; 
but if the excited story of our master borjr is to be 
believed, these thicknesses will be found to be quite dif
ferent for the following reasons: 
At 2 o'clock this morning our house door-bell rang 

most violently, aud ruunlng to the stairs I shouted, 
"Whose there," when a voice replied, "It Is me, the 
master borer from Ilardrock," and he continued, "I 
bring good news, we have cut s^am B with the bore 
lubes at 57 feet Instead of 104 feet," and I said "Good, 
that will save the expense of boring Ihe other 47 feet," 
but he replied, "That Is a trifling consideration, aud thfs 
Is what you t-hould know. The thin Intervening rock 
Indicates a thick seam, and Instead of 3.75 feet, the B 
seam will most likely be 0 feet." N o w this is good hop© 
If it Is not good news, and I will be obliged if you will 
tell m e on what geological facts or principles the master 
borer founded bis opinion. I may say that all the mines 
east of us are deeper io tbe A seam than we are. 

Q C E S . 195. Will you calculate for us the quantity of 
air in cubic feet per minute we will obtain with a 2 luch 
water gauge. The fau is 30 feet in diameter and runs 
witb au angular veloclly of 90 revolutions per minute, 
the diameter of the central orifice of intake is 12 feet the 
area of the throat of the fan is 130 square feet the area 
of the orifice of discharge Is 60 square feet and the 
radial lenglh of the blades Is 9 feet. 

Q U E S . 190- W e are passing 86,400 cubic feet of air per 
minute through an airway 10 feet high,12 feet wide and 
3,000 yards long with a water gauge of 3.29 Inches, and as 
wedonotnowrequlresuchalargequantlty forlhlsdistrict, 
we are going to reduce the supply with a regulator and pass 
instead ouly 36,000 cubic feet per minute and we will 
be obliged lo you if you will calculate for us the area re
quired In square feet to pass the stated quantity through 
the regulator. Make the co-efflclent for ihe vena con
tractu 65. and the coefficient of friction .00000001. 

QITES. 197. W e have sold a conical heap of coals to 
three persons A, B and C, and to prevent Injustice of 
any kind we will be obliged for your assistance In furn
ishing us with the heights at which each purchaser will 
have obtained hie correct weight. For example, tbe cone 
la 42 feet high, and the diameter of the base is 90 feet, 
and as a cubic foot of these broken coale weighs 58 
pounds, will you flrst tell us wbat is the total weight of 
the heap. In tons of 2,240 pounds, and as each of these 
persons have paid for one third of the weight of heap, 
we have arranged to surround the henp atthe height you 
give us with a platform, so that A can only cut off the 
top of the cone to get his share, and then we will erect 
the platform to allow B to obtalu his share, and the re
mainder will be C s share. N o w please tell us how high 
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the platform should be set for .4 's share to cut off a cone, 
and for B's to cut off a frustum, and leave 0 his just 
share as the remaining frustum. 

Q U E S . 198. W h y is anthracite coal broken In pieces 
before It Is sent to the market for sale and for use as 
fuel? 

Answers to Questions which Appeared In October 
and Previous Issues, and for which Prizes 

Have Been Awarded. 

QUES. 174. My Uncle George Is a mine superintendent 
and he asked me to-day if I had given due attention to 
the study of mine machinery, and steam engines and 
boilers? and I said oh! yes, 1 know all about them, and 
nobody cau teach me any more than I know; and he 
said, "hem," and continued, " Solve me this question 
and let me have the answer in a few days." 
W e have a semi-portable hauling eDglne in the Bur

dock mine, aud it it rather light for the work, and there
fore, always runs with full steam. It Is 80 horse power, 
and the highest pressure of the steam at blow-off is 90 
pounds on the square inch. 
The train has a speed of 10 miles an hour on the level 

road when the steam pressure falls to 50 pounds on the 
square inch, and on coming within 850 yards of the shaft 
the train of cars has to ascend an incline,when the speed 
reduces and the pressure of the steam lu the boilers 
rises to 90 pounds on the square inch. Now the boiler 
fire (before the start) is banked up to keep the horse 
power of the boiler uniform throughout the journey. 

The question makes three demands : 
1st. W h y does the boiler pressure vary ? 
2Dd. What is the gradient of the incline '. 
3rd. What is the speed of the train on the incline ? 
I frankly confess, I have made a mistake In bouncing 

to m y uncle George, and I hope you will help m e out of 
the dilemma by answering the questions for me. 

A N S . First. The pressure varies because the boiler is 
making its maximum output of steam when the train of 
cars is running at 10 miles per hour with a pressure of 
50 pounds on the square inch above the pressure of the 
atmosphere. 
Second. The grade of the incline can be found as fol

lows : Let there be 2,240 pouDds in a ton, and let the 
co-efficient of traction for cars, ropes, rollers, engine, 
etc., be .018 of a tou in pounds; then 2,240 X -018 = 
40.32 pounds per tou for traction due to level only; and 
for level and Incline it will be 50 : 90:: 40.32 Is to 72.576, 

IQ QO v* 9 
that is — — - = 72.576 pounds for traction, and 

5 
force required to overcome that of gravitation. There
fore the force required to pull every ton up the incline 
will be 72.576 — 40.32 = 32.256 pounds. The grade of 
the incline then is "'" = 69.4, that is an upgrade of 

1 in 69.4 feet. 
Third. The velocity up the incline will be inversely as 

the pressure of the steam, because as the volume of the 
steam reduces, the pressure increases, and as the speed 
of the engine is directly proportionate to the volume of 

the steam consumed,—-TT—= 5'; the velocity of the 

cars up the incline in miles per hour. 

CHAS. E. BOWRON, 
Tracy City, Tennessee. 

Second, H U G H CAIRNS, 
Elco, Washington County, Pa. 

Q U E S . 181. I am about to invent a new miner's safety 
lamp, and I Inteud to make the capaciLy of the tank or 
oil vessel large enough to supply sufficieut vegetable oil 
for a consumption of 8 cubic inches per day of 10 hours, 
and as I require your valuable assistance, will you an
swer me three questions, as follows : ? 
1. What volume of air will be required lo supply the 

necessary oxygen io burn the oil ? 
2. If ouly 20 per cent, of the oxygen of the air enter

ing the lamp Is consumed, what volume of air is neces-
ary to feed this flame ? 
3. If, after allowing for the vena contracla and the in

terference of the wires, the available aperturage is In the 
ratio of .3, and if the velocity of the air ou entering is 
equal to 3 feet per second, how many square inches of 
gauze covered entrance must I provide for the admission 
of air? 

ANS.— 

(1.) Taking Sp. O of the oil at 0.92, the weight of 
8X0.92 X o7 • i cu. in. would be 

1728 
• = 0.265 lbs. 

Assuming the oil to produce all gas, and if it were 
rape seed oil, wilh the formula (C\u //,„ 0.2) 0.2G5 lbs. of 
oil would require 3.03 lbs. of air to completely burn it. 
From the formula, Wt. Air *= 13 X Wt. Carbon + 

36 (Wt. Hydrogen — H
L Wt, Oxygen.) In this case, 

C being 

o, ^ 7 ° '
2 0 5 i b s . 

120 X 0MS. 
170" 

as 10 0 = 120, 
18.ff = 18, 
2 0 = 32, 

, B„ 0, = no 

H, 
18 X 0.265 

170 
and 

(0=13) 
(H= 1) 
(0 = 10) 

3.03 lbs. ot all* -+- .0807, Wt. 1 cu. ft. air, = 37.55 
OU. rt. ADS. 

(2. j It would take "1)
00 X 37.55 = 187.75 cu. It. Ans. 

(3.) Witt] assumption In secondquestlou, 

wfmx™o.8 = 3 x 12 x ***' wb0DC0 

A = 0.83 sq. In. Ans. 
CIIAB. E. B O W R O N , 

Tracy City, Tenn. 

QUES. 182. W e have found a large fault In one of our 
coal seams, and the cheeks or sides are 6 inches apart, 
and the interspace or vein Is filled with calcite and 

galena. Our mine foreman says that galena always con
tains gold and silver, and his statement has so excited 
me with surprise that I have been trying to extract the 
metal by ralsiDg tbe ore to a high heat on an open fire, 
but It all wasted away In white smoke. I will, there
fore, be obliged to you If you will tell me what I must 
do to obtain about seven pounds of the metal, and while 
you are busy please say what I must do to separate the 
silver from the lead. 

A N S Cut out a representative sample of the vein stuff 
and break It up into pfeces aboutthe size of hickory nuts 
and after spreading It out evenly, divide the layer into 
4 equal parts aud with the part taken, continue break
ing It smaller, and dividing it still further and further 
until It Is reduced to about 1 pound or less. Next pul
verise It small enough to pass through a sieve of 100 
meshes to the square inch. Now, take a crucible and 
roast and reduce with an oxidizing tlame, when the 
metal will be obtained as a button, W e now know the 
weight of metal per pound of vein stuff tested, and the 
percentages of lead and gold and silver can be found by 
burning off the lead with an oxidizing flame when a 
small button of gold and silver will remain. After this 
we can tell exactly how much vein stuff would be re
quired to obtain 7 pounds of the metal. 

P. II. C A R R O L , 

Vivian, W . Virginia. 
Second, H, K. M O B K R L Y , 

West Newton. Pa. 

QUES. 183. W e have 1,000 acres of a seam of good 
and clean coking coal, 2 feet, 10 inches thick, and at an 
average depth from the surface of 600 feet; the roof 
consists of 30 inches of bad shaley coal, or bone; the 
mean Inclination or dip of the seam is 4° 16' to the east. 
H o w do you think I should work this seam to obtain all 
the coal, as I can only sink the shafts on the western 
side of the estate, the eastern side being all under water? 

A N S . First drive the main haulage roads straight to 
the eastern boundry and then take out the coal by long-
wall retreating. The bad top coal would just stow the 
gob after It had been brushed to make height. The 
danger of gob fires would be great with such a roof, but 
the gob could be kept full of water and altogether this 
mode of working would, I think, best meet the require
ments of the case. 

P. H. CARROL, 
Vivian, W . Virginia. 

Second, G E O . B R O W N , 
Falls Creek, 

Clearfield Co., Pa. 

QUE.**-'. 184. I am engaged by a powerful syndicate to 
be the chief of a large staff of prospectors to search for 
useful minerals In Asiatic Turkey, and m y instructions 
are to confine the work to be done to the valleys of the 
great rivers, the Euphrates and the Tigris, aud th« 
valleys of their tributaries, the reason for the restric 
tion being, that the country Is not opened up with rail 
ways, and therefore the water-ways are the only routes 
open for transport. In the North of Asia Minor where 
the great rivers take their rise the stratified rocks be
long to the Cenozolc period, and nearly all the exposed 
rocks found in the valley of the Levant belong to the 
Mesozoic period such as those that are found on the 
east of the Tigris and the west of the Euphrates; and 
between the great rivers, as west of the Tigris and east 
of the Euphrates, the rocks are mostly of the Eozoic 
age, although rocks of later ages are fouDd In patches. 
N o w the great stone records of Babylon and Nineveh 
are cut on slabs of gypsum taken from their near hand 
quarries, and I will be obliged if you will give me such 
information as I require. 
First.—We know that salt, coal, lignite, copper, lead, 

silver, gold, aud Iron abound within the rocks of the 
valley of the Levant, then please tell me where to send 
m y men to search for them. 
Second.—Tell me briefly what class of tools I ought 

to give each set of prospectors to find the particular 
minerals they will be sent in quest of? 

A N S . First.—To find coal and iron ore, send one set of 
prospectors to search the rocks in Ihe region east of the 
Tigris, and another set to search west of the Euphrates. 
To find salt, send a set of prospectors to examine the 
regions of the gypsum quarries in the neighborhoods of 
the cities of Babylon aud Nineveh, as the salt rock may 
be expected to overlie the gypsum beds at the dip of the 
horizons of the quarries. 
Between the great rivers locate the prospectors for 

gold, silver, copper, tin, lead, etc. 
Second.—Each set of prospectors would require guides 

and a bodyguard of well armed men, tents, blankets, 
and cooking utensils. The tools for the metal pros
pectors should be picks, shovels, hammers, drills, blast
ing tools, Iron ladle, pan, blow-pipe outfit, bellows, 
hammers, tongs, anvil, carpenters' saws, nails, ham
mers, etc., microscope, chain, transit instrument, and 
mapping tools and paper. The prospectors on the Per
sian side of the Tigris, aud those on the Arabian sldo of 
the Euphrates, and the set sent iuto the neighborhoods 
of Babylon and Nineveh, should have in additiou to the 
tools given to the prospectors sent to operate between 
the rivers, a complete set of deep bore rods to be worked 
by hand wilh a brake staff. 

P. II. C A R R O L L , 

Vivian, W . Virginia. 

QUKM. 185. As I am auxlous to obtain a good exam
ple of a magnetic survey. Will you give me your notes 
of one where the figure only has seven sides, also the 
plot, end the results of the traverse to prove Its ac
curacy ? 

A N H . In an actual magnetic survey, where tbe read
ings of fractions of degrees cannot be made as accur
ately as ou a transit, to obtain better results in the cal
culations, it is necessary to balance the survey. This Is 
done by distributing the differences of the sums so ob

tained io the la'itudes and departures among tho courses 
in proportion to their lengths. 

T_°_(-->( jO-ywirtyret 4ZJ. 9? 

Station 

1 to a 
2 to 3 
3 to 4 
4 to 5 
5 to 6 
6 to 7 

Bearings. 

Due North. 
A* 25° 80" E 
.V74°15" is* 
S89**>30" E 
S 20° 0 E 
smr> 15" ir 
,Y68045" w 

Distance 
in feet. 

110.00 
50.00 
190.U0 
120.00 
302.50 
120.00 
400.00 

Latitudes 

North. 

ilO.OO 
45 13 
51 53 

176.90 

383.56 

South. 

'T.07' 
284.40 
98.03 

88S.60 

Departures. 

East. 

0 
21.53 
182.82 
120. 
103.62 

West. 

0 

69.24 

427.97 J 427 94 

L. A. O. GABANY, 

Civil and Mining Engineer, 
Second, WILLIAM WYLIE, Brookwood, Ala. 

&!£••;.._**.>--•*-. Civil Engineer, 
BOT Washington, Pa. 

r-^ j 
Q U E S . 180. W e have a pump that forces with two 

six inch plungers the drainage water of the mine to an 
elevation of 600 feet. From the commencement, this 
pump had a heavy "knock" and it was found to occur at 
the moments when the plungers began their advance ou 
the forciDg stroke and it seemed to result from the 
chambers not being filled close with water during the 
suction or intake stroke, and the consequence was the 
knock by the plunger advauciog on the force, and the 
heavy strain that destroyed the packing ot the glands 
and ultimately the "skin" of the plungers that became 
scored aud liuted. Some mechanical engineers declared 
that the cause of the knock was the softness of the iron 
plungers that became fluted and leaky, and that the only 
cure would be found in getting nickel steel or bronze 
plungers; our engineer, however, thought differently and 
said the only cure would be found ln slacking the glands 
and drowning them with water. He then flxed cases 
over the outsides of the glands and filled them with 
water when the kuoek was completely cured. Will you 
then explain to me the cause of the knock and how or 
by what means It was cured by drowning the glands ? 

A N S . During the Intake stroke the vacuum was neut-
ralized by the entry of air between the Bides of the 
pluuger and the leaky gland, consequently the pump 
chamber was never close filled with water, and, there
fore, at the beginniug of the forcing stroke, the plunger 
attained a high speed before it struck the water that had 
to be suddenly set in motion with a jerk. 
The drowning of the gland entirely prevented the en

try of air, because a little water entered instead, and 
thus the pump chamber was always closely filled with 
water, and, therefore, at the beginning and all through 
the stroke, the engine had force against a solid column. 

„,, ,, H U G H CAIRNS, 

Elco, Washington Co., Pa. 
Second, C H A S . E D . B O W R O N , 

Tracy City, Tennessee. 

Mr. T. B. Corey, of Seattle, Washington, resigned his 
position as mine superintendent of the Oregon Improve
ment Co. on the first ult., after an Incumbency of nearly 
seven years. Mr. Corey's relations with the company 
were most cordial, and in his resignation it loses the 
services of an official who was faithful to its interests 
under all circumstances. 
Mr. A. D. W . Smith, late Assistant Geologist Penn

sylvania Geological Survey, has opened an office for the 
individual practice of his profession as a geologist and 
engineer at No. 74 (.'oal Exchange, Wilkesbarre, Pa. 

Waste Packed Mine Car Wheels. 

The Hockensmith Wheel aud Mine Car Co. of Irwin 
Inform us that their works are running full time, aud 
that, they are In continual receipt of large orders for 
their new patent waste packed mine care wheels. In 
fact this wheel has met with such favor that the Hock
ensmith company is arranging to increase iis plant so 
as to enable them to promptly fill all orders. Reports 
from dozens of users of this wheel show that It is giving 
universal satisfaction. 
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This department ie intended for the use nf those who irish to express 
their views, or ask, or ansieer, questions on any subject relating tt 
mining. Correspondents need not hesitate lo write for supposed 
trail" of ability. If Ihe ideas are exprensed, ice iei/1 cheerfully make, 
any correction in composition that may be required. Communica
tions should n(.t be teio lengthy, and personal reflections nhoutd be 
carefully avoided. 

Alt communications should be accom/Hiiiied irith the proper name anil 
address of the writer—not necessarily for publication, but as a 

rrantee of good faith. 
tiditor is not responsible for views expressed t*» this Department. 

W^Correspondence should be in as simple language, and as free of 
technical terms and formula as possible, consistent with clear solu-

Qucttuins on subject* not directly connected with mining will not be pub-

Surveylng. 

Editor Colliery Engineer and Metal Miner: 

SIR :—I submit the following solution to problem pro
pounded by "Tom," Minersville, Pa. In November issue 
of this journal. 
I am working a seam of coal that outcrops on a piece 

of laud which I cannot enter. The horizontal distance 
of the land line from the high side of the gangway is 
110 ft. I have driven a hole up on a pitch of 34° for 
53 ft. from the high |slde of the gaugway, and at this 
point the pitch changed to 57°. I have driven on this 
last pltoh a distance of 5G ft. H o w much farther can I 
go on the same pitch before I reach the land line? 

A N S . If the horizontal distauce is 110' to line, the hori
zontal distance of Ihefirst 53' at 34° = 53' X cosine = 
43.938' -h Then the second 5(3' X cosine of 57" = 
.30 499' -1 then 30.499' + 43.939' ~ 74.438', then 110'— 

the stall and pillar system and drew the pillars and then 
mined a seam which was 5 feet thick, GO feet higher up 
the mountain, and I found It to be affected very much 
where I had drawn the pillars out in the lower seam. 
Then I tried working the upper seam a little head of the 
lower seam and I fouud then by taking the pillars out 
behind uie I was all right. 

Yours truly, 
GEO, BLEWITT, 

Ylntondale, Cambria Co., Pa. 
Ventilation. 
Editor Colliery Engineer and Metal Miner: 
SIB :—I wish to submit the following drawing of 
double entry system and request that some of your 

74.438' = 35.562' from line on a horizontal distance ? 
Then 35.502' -:- .54464 = 66' nearly. H e can drive at 
work up 66' feet ou the dip of 57° to strike land Hue. 

Yours, etc., 
Minersville, Pa. J. G. L E W I S . 
This question can be solved by forming three separate 

right angled triangles. Aud taking a part of the total 
horizontal distance for the base of each triangle. 
Then horizontal distauce for first triangle = cos. 34° 

X 53 = .82904 X 58 = 43.93912 ft.; second triangle, 
horizontal distance = cos. 57" X 56 = .54464 X 56 = 
30.49984 ft. Then the horizontal distance for the third 
triangle = 110 — (43 93912 + 30.49984] = 35.56104 ft. 
Aud as the pitch is the same as the second triangle or 
57", then the distance that the hole cau be driven will 

35.56104 35.56104 _„ on . , . . ,. 
= —==z, = --VT, ,. = Go 29 -f feet farther. 

cos. 57° .54464 
Yours, etc.. 

ARCHIE LAFIERTY, 

Wampum, Pa. 
[We have also received answers similar to one or the 

other of the above from David P. Thomas, Miner's Mills, 
Pa.; Alfred Powell, Scranton, Pa.; E. W. Bailey, Rock, 
W. Va.; Adolph Cook, Houtzdale, Pa.; W . A. Good-
speed, Nelsonville, O.j Geo. ll. Winter, Joint, Pa., and 
'Carbon," Oskaloosa, Iowa. ED.] 
Pumping-
Editor Colliery Engineer and Metal Miner: 
SIR:—Please Insert the following question in your 
valuable paper for some of the readers to solve. 
In putting in a new line of pipe 040 ft. from steam 

plant I could not hold pressure for more than twenty 
minutes at a time for four or five hours. And after 
that time it was quite easy to hold pressure. 
Please state cause of increase and decrease in press

ure. Yours, etc., 
DAVE HOLSTEAD, 

Krebs, I. T. 
How to Mine. 
Editor Colliery Engineer and Metal Miner: 
SIR:—I write the following in answer to question 
asked by "Inquisitive," Mammoth, Kanawha, Co., W . 
Va. in the November issue. 
By miuing the lower seam first and taking out the 

pillars, the upper seam would be affected very much. It 
would be the best to work the upper and lower seam at 
the same time with the upper seam a little head of the lower; then by taking the pillars out of the lower seam It would not affect the upper seam. I speak from experience, having tried this plan. I worked a 4 foot seam on 

Out let 
readers give plans for ventilating the same with the 
least number oE doors and without doors. 

Yours, etc., 
A.1AX. 

Reopening a Caved Shaft 
Editor Colliery Engineer and Metal Miner : 

SIR:—Given the extent and character of this cave and Its 
surroundings, it is required to know the best way of 
reopening the shaft, securing same, dealing with the 

cave, cleaning up and putting in the permanent shaft 
and main entries running north and south from It to con
nect with the Interior of mine. 

Referring to the section, AB Is the bottom 200 ft. or 
so of the main shaft. This Is a rectangular timbered 
shaft, about 18'x8J' timbered throughout with G"x8" 
stuff. It Is divided into three compartments, 2 cage 
ways and 1 airway. The shafts longest diameter is In a 
a west and east direction. S aod JY stand for Bouth and 
north, B is the sump about 15' deep, Mis a 5' seam of 
coal, In which some rooms were worked several years 
ago and theu the seam was abandoned. CB and DB are 
where the main lyes or roads were before the shaft caved 
ln. The points C and D can be reached to-day by de
scending the escapement shaft which is intact. There 
is a small fau on It and from It the workings are kept 
ln repair. 
Some 6} years ago the timbering of the lyes on both 

sides of foot of shaft broke down and with it the roof 
caved to about the height 0 and for 50' or GO' inbye from 
bottom of shaft. These falls were cleaned up and 
heavily retlmbered and no trouble was experienced until 
a year ago. In Nov. '94 the tower on top burnt, and 
falling down the shaft, set fire to the timbering about //. 
This fire went clear up Ihe shaft to the surface and con
sumed the timbering around top of shaft until the sur
face for 35' around it, and to 40 deep ran In with a rush 
and smothered tbe fire below. 

In May last the shaft was reopened and made safe 
down to about F, which is 120' from the bottom B. 
The cavity EFO (about 150' long x 20' wide) was 
timbered up, the shaft built or extended downwards 
through the cave hole as the work proceeded. Slice 
after slice of debris was removed (hoisted) and by Oct. 
last timbered securely down to about 35' from rail level 
B. LL' shows the quantity oT debris not yet taken out, 
K represents timbering ln cave on north side, and south 
side J was similarly timbered. 
(in about Oct. 1st, actual fire (red hotrall guides etc.), 

was met with at 0 and P. The hose was vigorously 
applied to It. Doing this seems to have created large quantities of steam, which got up Into the timbering and loosened some, as well as the exposed strata (shales chieflyj on that side, the result was this side of the cavity fell in (see JEF) and with it fell the lower 95' or so of the newly put ln shaft. (See F to .4). The settling dowu of the shaft also damaged the timbering A' on 

north side, but which, when last seen was most of it 
standing In good shape. 
The width of the cave as explored and when timbered 

was reported at from 25' to 40' (It got wider as followed 
downwards). This shaft stands or stood ln the middle 
of a pillar of coal measuring about 350' N and 8 x 800' 
E and W. The seam is H\' thick aud worked entirely 
on the loDgwall system (Scotch methodj. The holstlug 
capacity was 1500 tons of lump coal per day of 10 hours, 
and when the fire of Nov. '94 occurred tbis mine was 
just about at Its best having been growing larger and 
larger since sunk about 12 years ago. 
After the fire of Oct. 1st, all was reported cool and 

quiet in the cave until Oct. 5th, when the fire again and 
very suddenly broke out about 1 A.M. Water was again 
turned Into top of shaft, but the fire gained on them, 
until, at 0 A .M. the top of shaft had to be sealed up. 
Timbers 6"x6"xlS' with 2 layers of 2" plauk on top 
were used and over these 2' of puddle and theu a layer 
of sand. The fire in the cavity Is so far confined there
to, because there is uo sign of it In the mine at Cor D, 
but hot water trickles out on floor at D. Thermometer 
200' deep registers 110° F. This shaft is practically 
dry aud the workings are quite dry. Whether the top 
of cave F has ruu up any higher towards R or M Is not 
known, nor whether tlmberiug is Intact or not. 
Besides the roads CB, and DB, the shaft pillar has 

been driven through in at least three other places E and 
IF of CB D. Total depth of shaft Is 341 ft. from Bur
face to coal. 

Yours, etc., 
Nov. 8, 1895. G. S. W . 
Chemistry. 
Editor Colliery Engineer and Metal Miner : 
SIR;—Will you kindly publish the following questions 
for answer In your early issues, as it will be a kindness 
to me. 

fl.) If ODC ounce of bicarbonate of soda and one 
ounce of sulphuric acid be mixed with 12 ounces of 
water, the soda and water may be mixed flrst, then the 
sulphuric acid allowed to enter in a small stream this 
will create considerable pressure if confined. What will 

be the pressure and 
temperature and how 
many cubic feet of gas 

«* will be generated from 
."2 these chemicals aod 

what kind of gas will 
it be. If It will not 
be convenieut to give 
pressure and tempera-

s tures, please give the 
number of cu. ft. and 

* kind of gas. 
••V £ (2 ) M y question in 

;•- last March issue has 
^ never been answered. 
•**> Witb your kind per-
•c mission will repeat it 

here, as follows: If 
Q' ©" one pound of carbon 

• from bituminous coal 
-s produces 14,500 units 
•*•! of heat, how many 

atoms of oxygen would 
*.- vVv_ be required to form 

complete combustion 
n under a boiler of mod

erate draft aud at what 
degree of temperature 
would the above car

bon and oxygen Ignite. 

Pueblo, Colo., Nov. 22, 
Yours, etc., 

1895. W M . M. MORRIS. 

Safety-Lamp Experiment. 
Editor Colliery Engineer and Metal Miner: 

SIR:—Will some fire-boss who Is a reader of your valu
able paper give mo a correct answer to the following 
experiment? To test gas with as afety-lamp without a 
gauze. Removing the gauze from a safety-lamp ining 
soap to close all holes iu shield except one, I received 
same indications Inside shield as I did when gauze was 
placed iu the lamp. It gave m e light but not quite suf
ficient to work with. 
N o w explain why the gas did not explode outside the 

shield, remembering that the mixture was highly ex
plosive. Yours, etc., 

D. L. AINSLEY. Mining Tools. 
Good tools are essential both Inside and outside at 

mines. Quality Is a prime requisite. Tools made of 
second-class material and in a second-class manner are 
dear at auy price, especially wheu used at mines. Flrst-
class tools can be made to compete iu price with second-
class goods if the purchaser knows where to buy. The 
Fulton Tool Works, which were established in 1883, 
make a specialty of mining tools. Their tools are not 
pressed but are strictly Jtand mode. They are in use In 
almost every mining region, and their record is flrst-class. 
Large purchasers will profit by sending to the Fulton 
Tool Works of Canal Fulton, Ohio, for catalogues, and 
small purchasers can be sure of first quality by insisting 
on their local dealers giving them Fulton Tool Works 
tools. 
Heretofore the deepest sounding of the ocean has been 

forty-six hundred and forty-five fathoms, near Japan. 
But the surveying ship Penguin sent out by the British 
government, has found a deeper spot. The sounding 
wire broke at forty-nine hundred fathoms, when bottom 
had not been reached. This was exactly south of the 
Tonga, or Friendly Isles, and almost on the Troplo of 
Capricorn.—Ex. 
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THIS JOURNAL HAS A 

LARGER CIRCULATION 
AMONG THE 

Indian Ty., No. (li Carolina, \\ t -

THAN ANY OTHER PUBLICATION. 

It goes to 1507 P O S T - O F F I C E S ^ the 
above States, Territories, Provinces, etc. 

THE PENNSYLVANIA MINE INSPECTORS' 
REPORT. 

A S usual, the report of the Inspectors of Mines of 

Pennsylvania for 1804 ia nearly a year behind 

time. It has just been Issued. W e have had 

the reports of almost every other State for some months 

and even the report of dlstaut Victoria (Australia) has 

been In our office for at least two months. Other foreign 

reports were received still earlier. 

W h y tne report of the Inspectors of Mines of Penn

sylvania, which Is one the most Important of the State 

publications should be so far behind time Is a question 

that has never been satisfactorily answered by the 

State Printer. 

The roport has been received too late for us to analyze 

the statistics and prepare a summary of them for this 

Issue. Such a summaiy will appear lu our January 

number. 

As usual the work of editing the reporie, and the 

proof reading has been done In a manner that, to say 

the least, Is disheartening to the Inspectors, who have 

worked hard lo make them models of completeness, 

aud is discreditable to the department from which they 

are issued. 

Mr. Edward Roderick, Inspector of the First Anthra

cite District includes in his report some useful informa

tion and hints on pillar robbing, which show that his 

attention to this subject lu 1893, produced good results 

in 1894, and at the same time points out dangers that 

can only be avoided by the personal watchfulness and 

care of the men engaged in the work. 

Mr. Patrick Blewitt, of tho Second Anthracite District 

limits his reports to the statistical tables and a brief 

Summary of their contents lu his letter of transmittal. 

Mr. Hugh McDonald of the Third Anthracite District 

explains why the number of fatalities per thousand em

ployees is greater In the anthracite regions than in the 

bituminous mines of Great Britain His reasons are 

based on the greater use of explosives in mining the 

coal, together with the greater disturbance of the over

lying strata by blasting in mines, the greater thickness 

of the coal seams making Inspection of the roof less 

positive, and the difference in the average intelligence of 

the men employed, due to the influx of workingmen 

from Southern and Eastern Europe ln the past few 

years. Mr. McDonald's description of the electric ma

chinery at Mt. Lookout colliery Is spoiled by having a 

number of the illustrations mixed up with others iu the 

centre of the Eighth Bituminous District Report. 

Mr. G. M. Williams of the Fourth Anthracite Dis

trict, as usual, presents a report that is not only com

plete from a statistical point of view, but which con

tains a vast amount of good practical data and Informa

tion for the guidance of miners and mine officials. He 

gives a very complete summary of his investigations at 

the collieries in his district duiing the year, and on the 

subject of ventilation gives the Lehigh & Wilkes-Barre 

Coal Co. the following commendatory notice : 

"This company is the largest coal producer in this 

district. It operated ten collieries, consisting of seven 

shafts and five slopes in 1894. All are large collieries 

having workings of wide extent in several seams. With 

tbe exception of one, all are working in deep parts of 

the coal basin, where explosive gases are evolved In 

large quantities, requiring immense volumes of air 

currents and great care in management. They are ex

cellently ventilated and carefully conducted, and liberal 

provisions are made to insure safety in the event of 

an accident occurring which would disable the ventil

ating fans. N o standing gas is permitted to remain in 

any part of the workings, and where such a large vol

ume or air circulates, no satisfactory excuse can be 

presented by any foreman for tbe presence of standing 

gas." 

In commenting on the mines of the other large com

panies, and on those of smaller companies, he statesthat, 

in general, they are well ventilated and in safe condition, 

though he points out one or two minor instances in 

which changes can be made that will enhance the safety 

of the meD. 

The mines In Mr. Williams' district taken as a whole 

are probably the most gaseous mines on this continent, 

and when he commends their management for efficient 

ventllallon. It necessarily follows that great attention 

has been given the subject. A peculiar feature noted ID 

Mr. Williams' report was the discovery that the electric 

current used on tiolley car lines in the neighborhood of 

collieries can be and Is carried into the mines by water 

pipe or other continuous lines of iron and is a new element 

of danger that must be guarded against in gaseous mines, 

owing to the fact that the electric spark will ignite fire

damp. 

Mr. John M. Lewis of the Fifth Anthracite District 

furnishes a very complete statistical report, and Includes 

lu his text a report on colliery improvements In his dis

trict during the year 1894, and a review of the fatal 

accldeuts. 

Mr. W m . Stein of the Sixth Anthracite District, in ad

dition to complete statistics, publishes a large amount of 

useful information. In speaking of mine accidents he 

says :—"I herewith assert, without fear of contradiction, 

that if our workmen would observe the law in the same 

manner as mine officials do, we would have very few acci

dents to record. I speak thus from practical experience, 

aud not because I wnuld uphold the assertion?) of either 

operators or mine officials at the expense of the character 

of our employes." He describes In detail H e m pel's Appa

ratus for Quick Determination of Gases, but the descrip

tion is rendered worthless by the Illustrations being 

inserted In the report of the Eighth Bituminous District. 

lie also describes In detail ihe (ire at Packer No. 5 Col

liery and the methods employed In extinguishing It. This 

Is accompanied by a map that is inserted in a pocket In the 

back cover. 

Mr. Edward Brennan of the Seventh Anthracite District 

presents a very complete statistical report, and describes 

the fire at Luke Fidler mine and the methods used lu ex

tinguishing it. He was more fortunate than his colleague 

Mr. Stein, as the map aud section Illustrating bis article Is 

in Its proper place. 

Mr. John Magulre of the Eighth Anthracite District 

furnishes, besides his complete statistics, an account of the 

mine fire at the Lehigh Coal and Navigaton Co's. No. 11 

Shaft, and detailed descriptions of the extensive improve

ments made at old and new collieries in his district. 

The Inspectors for the Ten Bituminous Districts each 

present reports that are statistically as near counterparts 

of those of the anthracite districts as possible. They are 

also very complete aud comprehensive. 

In addition to his statistical report, Mr. Henry Louttit 

of the First Bituminous District notes six prosecutions 

brought during the year against violators of the mine law 

in his district. He also reports specifically as to the con

dition of each mine In his dlstrlctat the time of his last 

visit In the year under consideration. His reports on each 

accident are full and complete. 

Mr. W m . Jenkins, of the Second Bituminous District 

has a full and complete report, in which he gives a brief 

description of each mine, with the average quantity of 

air circulating per minute In each, ln commenting on 

the accidents in his district Mr. Jenkins says-

"The stricter the officials are, the fewer accidents 

they will have to report. This much I have discovered 

In my official capacity, that no matter how often the 

officials visit the working places, they will always find 

some one working In danger who needs to be warned 

and severely reprimanded for his carelessness. One of 

the most fruitful causes of accidents is from falls of 

slate, and care should be taken In setting posts. The 

posts should always be set at a right angle with the 

roof and floor. The cap pieces should always be set 

across the slips in the slate. 

Mr. Tbomus K. Adams, of the Third Bituminous 

Distiict reports all the statistics aud the condition of 

of each mine in a clear and concise manner. In com

menting on the causes of accidents Mr. Adams says-

" W e cannot emphasize the fact too strongly that 

miners, no matter how poor they may be, or what 

their circumstances are their flrst duty Is to have their 

working places made safe, no matter what time it re

quires to do it. They must be compelled to use all 

proper and necessary precautions in protecting their 

lives and limbs. The performance of this duly must 

not be left optional with the workingmen. It must 

be rigidly enforced by men ln authority. 

Mr. James N. Patterson of the Fourth Bituminous 

District confines his report closely to statistical infor

mation and to the conditions of the mines in his dis
trict. 

Besides the usual matter found In all the reports, 

Mr. Chas. Connor of the Fifth Bituminous District, 

gives his correspondence with Deputy Attorney Gen

eral Stranahan regarding the correct Interpretation of 

the law as to an applicant for examination as a mine 

foreman being able to read and write. The opinion 

of Mr. Stranahan was that such a qualification was 

necessary. Mr. Connor also gives some interesting 

and valuable information regarding the working of a 

Stanley heading machine at the H. C. Frick Coke 

Co's Leisenring No. 2 mine. H e also dwell3 on the 

carelessness of workmen, aud says: " Neither legisla

tion nor instruction will prevent accidents unless the 

persons employed in or about the mine will exercise 

common sense and take precautions to protect them

selves." H e also describes the draining of the gas 

from about ten acres of **gob" at the Oliver mine, by 

a bore-bole from tbe surface. 

Mr. J. T. Evans of the Sixth Bituminous District, 

in his report, emphasizes the remarks of his colleagues 

ou the lack of care on the part of workmen as a fre

quent cause of accidents. He notes four very impor

tant changes In opening and conducting mines at the 

present time that give excellent results as to economy, 

safety and sanitary conditions. They are (1) Haulage 

by machinery; (2) The method of drainage by which 

the water flows out through the main airway driven 

parallel and to the dip of the hauling ronds- (3) The 

driving of wider headings; (4) The drawing back of 

pillars as soon as the room reaches Its limit of length. 

Mr. James Blick of the Seventh Bituminous District 

confines his report to the statistical tables, reports on 

the condition of each mine, with Improvements made 

during tho year aud detailed uccounts of all fatal acci

dents. H e announces a decided Improvement in the 

sanitary conditions of the miues, which he ascribes as due 

to the beneficent Influences of the mine law of 1893. 

Tlie report of the Eighth Bituminous District Is made 

jointly by Messrs. J. T. Evans, aud R. Hampson. The 

district was under the supervision of the late D. H. 

Thomas, who died Jan. 27, 1895, and Messrs. Evacsaud 

Hampson of the adjoining district prepared the report 

from Mr. Thomas' notes. The report Is complele with 

the exception of the fact that Messrs. Evans and Hamp

son did not have the data from which to report on the 

condition of each mine. Iu connection with this report 

some views of electrical machinery at Mt. Lookout 

colliery in the Third Anthracite District, and views of 
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the Hempel apparatus described by the Inspector of the 

Sixth Anthracite District are mixed up with some views 

of electrical machinery, etc., at Smoke Run mine, in the 

Eighth Bituminous District. There Is, however, not a 

line descriptive of the Intter views in the text, and we 

are only able to locate them by our knowledge of the plant. 

Mr. Bernard Callaghan of the Ninth Bituminous 

District confines his report to statistical tables and de

scriptions of the condition of each mine, and of eaeh 

fatal accident. He also ascribes a large proportion of 

accidents as due to carelessness. 

Mr. Roger Hampson of the Tenth Bituminous District, 

also confines his report to statistics, descriptions of the 

condition of each mine, and a statement of how each 

accident occurred. 

Taken as a whole the volume shows careful consistent 

work on the part of the Inspectors, and gross careless

ness or Ignorance on the part of the compilers, editors 

and proof-readers. 

USE OF EXPLOSIVES IN MINES. 
A S a result of the great study and patient researches 

into the causes of accidents in mines, special 

rules and Improvements fn the mine laws have 

recently been made In mauy European mining districts. 

Among the more recent of these special rules are those 

promulgated forthe Breslau (Prussia) Mine Inspection 

District. These regulations apply to the use of explo

sives, and they are very complete. 

In the case of fiery mines the rules provide that blast

ing, wheu not entirely forbidden, must not be carried on 

at any points in the mine where the presence of flre-

damp may be detected by the safety lamp. This pro

hibition also extends to all working places ln the same 

division of the mine which are closely connected with 

workiug places in which flre-damp has been found, or 

which receive their air via working places in which fire

damp has been fouud. This prohibition remains In force 

until the underground manager, or foreman, has satisfied 

himself that the working places In question, aud those 

connected with them In the manner above described, are 

entirely free from fire-damp. 

Even If fire-damp be not present, blasting with black 

powder, or other explosive, Is prohibited iu working places 

In which coal dust, known by experience to be danger

ous, may have accumulated. In all coses immediately 

before firing a shot, a careful examination must bo made 

with a safety lamp to prove that there are no accumula

tions of fire-damp within a distance of 2tl metres (00 ft.) 

from the shot. 

Io regard to the general use of explosives the rules 

provide that where sufficient protection from the effects 

of the blast is not afforded by the workings, special 

places or refuge must be provided. In the case of miss

ed shots the men are prohibited from returning to the 

working face for a period of at least ten minutes, and 

then they may approach it only on permission of the 

most experienced man in the party. Shot holes charged 

at the same time must be fired simultaneously, and the 

boring out of shots that have missed fire Is prohibited. 

Shots that have missed fire, and the tamping on them, 

may, however, be drawn, if copper or soft brass toolsare 

used. At the changes of shifts, the most experienced 

man must either satisfy himself that missed shots have 

been rendered harmless, or point them out to the most 

experienced hand iu the shift relieving his gang. 

After shots have been fired In a worklog place, the 

men are prohibited from entering it until after the most 

experienced man in the party'has satifled h mself that a 

sufficient quantity of air is entering the place to remove 

the smoke and permit work to be carried on without 

danger. 

In case blasting powder is used, it must invariably be 

put up in cartridges made with well sealed paper, or 

other sub-stance that does not give off sparks, and, If it 

should be necessary to change a cartridge Iu any manner, 

such change must be effected at a safe disfance from the 

stock of explosives and the other men. As an additional 

precaution, the mining lamp must be suspended at a dis

tance from the cartridge so that all danger of fire from 

it Is prevented. The use of Iron blasting needles, and of 

oiled paper or straws filled with powder for Equibs is 

strictly prohibited. 

Special rules regarding the care and use of high ex

plosives provide that cartridges containing nitro

glycerine must be thawed, with great care and precau

tion, before being given out, and afterwards they must be 

carefully protected from a degree of cold sufficient to re-

freeze them. Under no clrcutn-itance-) are such cartridges 

to be brought near a fire,a stove,a steam pipe or any place 

or substance hotter than a haud can bear. All changes 

In cartridges of high explosives must be made by the 

moBt experienced man in the party using them, who 

must also make up the cartridges, if they have not 

already been made up by a man specially appointed for 

this work. The charging of holes with high explosives 

must be performed by the "shot-master," or most ex

perienced miner, and the tamping and firing must be 

done either by the latter or specially deputed miners. 

The Insertion of the fuse, detonator or other igniter ln a 

cartridge must only be done Immediately before the 

cartridge Is used. Shots, wheu high explosives are used, 

may be tamped with either sand or water. 

T E C H N I C A L E D U C A T I O N . 

TECHNICAL education in its truest sense means a 

knowledge of proven principles combined with 

experience. Such a combination fits a man to 

direct and lead others In the Industry in which he has 

educated himself. A man a may hold an official position 

through what is known as "practical experience" but ln 

such a case his "practical experience" has made him 

familiar with more or less theory. He has learned from 

observation tbat certain causes produce certain effects, 

and this knowledge is "theory." 

The practical man who adds to his own experience a 

knowledge of the experience of others broadens his use

fulness and ability ln direct proportion to the amouut of 

knowledge of other men's experience he acquires. 

A few years ago It was a difficult matter for a work

ingman to acquire a knowledge of his trade or avocation. 

While there are text-books, many of a high order of 

merit, they present technical subjects in a way tbat 

makes a fair knowledge of mathematics and physics 

necessary In the student who attempts to study them. 

As a rule, the ordinary working man, whose education 

Is limited, either cannot understand the principles and 

formulas at all, or he only partially understands them 

and misapplies them. 

There have been a few men, who despite all obstacles, 

have educated themselves and risen to eminence ln the 

engineering profession. Thousands of others have been 

successful ln a lesser degree through following their 

examples. These men would have been leaders in every 

Bense had they had such opportunities to secure a tech

nical education, In their early manhood as are now open 

to American workingmen of all classes. The systematic 

plan of study, which starts at the beginning of each 

branch and provides personal assistance and help for 

each student of The International Correspondence 

Schools, affords every workingman in America a chance 

to rise above his present station. A better education 

than was obtained by the self-educated man by years of 

application and hard study can now be acquired in as 

many months by the correspondence system provided 

the student applies himself. 

The International Correspondence Schools are speci

ally designed to educate practical workingmen in miniug, 

mechanics, electricity, architecture, sanitary engineer

ing, civil engineering, etc. Every department is under 

the supervision of educated and experienced men In the 

trades or professions taught. They have now enrolled 

nearly 10,000 students ln all parts of the world, and 

many of them have, through the education gained in 

these schools materially improved their financial condi

tions. Full particulars of the schools and an outline of 

the courses of study are sent free to any person writing 

for them, and statingjwhat branch he wishes to be edu

cated In. A postal card containing the request addressed 

The International Correspondence Schools, Scranton, 

Pa., is all that Is necessary. 

BOOK {REVIEW. 

I O W A G E O L O G I C A L S O H V E Y , V O L . IV, A N N U A L R E P O R T 
FOI: 1804.—This is the Third Annual Report or Prof. 
Saui'l Calvin, State Geologist. It contains an ex
haustive aud finely illustrated report on Ihe geology of 
Allamakee counly, by Prof. Calvin, and similar reports 
on the geology of Linn county, by William Harmon 
Norton; on Van Bureu county, by C. H. Gordon; ou 
Keokuk county, by II. Foster Bain; on Mahaska county, 
also by Mr. Bain; and on Montgomery county, by Elaton 
Holmes Lousdale. The leport makes a handsome 
octavo volume of -150 pages, well supplied with maps, 
cross sections, etc. Tlie book as a whole is too volumin
ous interesting and instructive to be described in the 
space at our disposal. It should have a place in every 
reference library and in the library of every man Inter
ested in American geology. 

M I N I N G N O T E S A N D F O U M D L A E . — B y William William
son, Certificated Colliery Manager aud Science Teacher; 
T-acher of Mining and Applied Mechanics in Hamilton, 
Fife and Midlothian Classes. Second Edition. Pub
lished at Hamilton, Scotlan I by W . Nalsmlth, and sold 
in America by The Technical Supply Co., Scranton, Pa. 
This is a revision of Mr. Williamson's flrst edition, and 
numerous uddltlons have been made to the original 
work. Examples illustrating the principal formulae 
are also giveu and worked our to show how the formulas 
are applied. Itis an excellent text-book on coal miu-
iup aud Is well worth the $1.25 charged for it. 

E C O N O M I C MINING, "A Practical Handbook for the 
Miner, the Metallurgist, and the Merchant." is the title 
of an octavo volume of 050 pages, by C. G. Warnford I 

Lock and published by Messrs. E. and F. N. Spon, of 
London and Spon and Chamberlain of 12 Cortlandt St., 
New York. Bound in cloth, price $5.00. This work is 
the production of an educated mine manager whose pre
vious reputation as a writer on mlniug subjects Is lu it
self a guarantee of quality. It deals with ihe subject as 
comprehensively and practically as it is possible In a 
closely printed volume of Its size. Matter having only 
an academic or historic interest is excluded from this 
book. This affords space ln which to deal with just 
those points which, while not of a strictly scientific 
value, are of prime lmporlnoce from an economic stand
point. In briefly describing the features of the work we 
canuot do better than adopt the author's own language. 
"Accepting tho beds, aud lodes, and velDB as accom
plished facts, this book endeavors to describe io plain 
language and a practical aim how these deposits may 
be best worked uuder the various conditions encoun
tered,and how the valuable portion of their contents can 
most cheaply and effectively be separated aud prepared 
as marketable commodities." It is profusely aud well 
illustrated. 

H A N D - B O O K FUR M I N I N G S T U D E N T S A N D COLLIERY 
M A N A G E R S — P a r t I., published by the "Science and Art 
of Mining," Wlgau, England. The small pamphlet be
fore us contains four sections. Section "A" treats of 
elementary geology on the question and answer prin
ciple; Section " B" treats on surveying; "C" on light-
lug of mines, and " D " on the Coal Mines Regulation 
Act, by the same method. Pilce six pence (13 cents) or 
by mall seven pence (14 cents). While the woik Is more 
especially designed for British readers, and a large por
tion of it is applicable only to British mines, it deserves 
great commendation for its clearness and completeness, 
when Its size is considered. Those portions applicable 
to mines in general are of so much Interest that the min
ing student ln any part of the world will find them of 
interest and value. 

T H E P R O D U C T I O N OF C O A L IN 1894. — B y Edward 
Wheeler Parker. A extract from the sixteenth annual 
report of the Director of the United States Geological 
Survey. Issued from the Government Printing Office, 
Washington. This is a pamphlet of 224 octavo pages 
aud contains iu great detail the statistics and trade re
views of the various States and Territories, together 
wilh a mass of other interesting matter descriptive of 
the coal fields. 

REPORT OF TUB INSPECTOR OF MINES OF KENTUCKY, 

1894. — B y Messrs. C. J. .Norwood, Chief Inspector, and 
W . U. Grider, Assistant. This is the eleventh annual 
inspectors' report for Kentucky, and Is worthy of special 
notice as the best and most complete thus far issued by 
that State. Messrs. Norwood and Grider have taken 
great pains to make this ropoit a model one. It Is a 
large octavo volume of over 200 pages, divided into 
twelve chapters, as follows: 

I, Preliminary; II, General Conditions of the Mines, 
etc.; Ill, Statistical Information; IV, Accidents; V, 
Strikes ; VI, List of Commercial Mines ; VII, New and 
Other Mines; VIII, Notes on the mines ; IX, An excel
lent and timely article on Mine Maps,by Mr. B. W . Robin
son of Earlington, Ky., Mining Engineer of the St. Ber
nard Coal Co.; X, Brief Account of Kentucky's Natural 
Wealth; XI, Correlation o[ Kentucky Coals *nilh those 
of Big Stone Gap, by Mr. J. M Hodge of Big Stone Gap, 
Va.; XII, Laws Relating to Mining, etc. 

GEOLOGY OF CRIPPLE CRBEK, COLORADO.—By Arthur 

Lakes, late Professor of Geology, State School of Mines, 
Golden, Colo. Published by the Chain and Hardy Co., 
Denver, Colo. This is a pamphlet of 82 pages, descrip
tive of the famous Cripple Creek gold miuing region and 
its ore deposits. It is illustrated by a geological map of 
the region and 8 smaller special Illustraiions. The only 
adverse criticism we can give the work Is to say lhat ft 
Is too good to be Issued In pamphlet form. It should have 
been bound substantially in cloth, so as to ensure Its pres
ervation. While interesting reading, it is more than an 
essay to be once read and then discarded. Every man 
who reads It will want to preserve It for future reference 
and use. To do this with a small paper covered pam
phlet Is not always practicable. 

CHEMICAL TECHNOLOGY, VOL. II, LIGHTING, edited by 
Charle3 Edward Groves, F. R. S., editor ot Tlie Journal 
of Tlie Chemical Society and William Thorp, B. So. 
Cloth, octavo. 400 pages, illustrated. Price $4 00. 
Published by P. Blaklston, Son & Co., Phila. This is a 
work that embraces five distinct beads as follows:—I, 
Fats and Oils, by W . Y. Dent; II, Stearins Industry, by 
J. MeArthnr; III, Candle Manufacture, by L. Fl-ld and 
F. A. Field; IV, The Petroleum Industry and Lamps, 
by Boverton Redwood; V, Miners' Safety Lamps, by 
B. Redwood and D. A. Louis. The work Is a very 
comprehensive one, and is of special value fo every man 
interested in the production and sale of Illumlnants, of 
appliances for lighting, and to those who are large pur
chasers or consumers of llluminants and illuminating 
appliances of any description. 

VITRIFIED PAVING BRICK. Prof. II. A. Wheeler who 

has made a specially of the study of clays, has given 
the results of his Investigations In a pamphlet entitled 
"Vitrified Paving Brick"; T. A. Randall & Co., Indian
apolis, publishers. 
Tbe book commences with a brief history of the use 

of brick as a paving in Continental Europe, aud its first 
introduction iuto fhe United States. 
The defects of the paving brick flrst used in this 

country, largely due to a lack of knowledge of proper 
materials and processes, are clearly stated and fhe best 
up-to-date methods of its manufacture are described in 
full, making the book of decided value to pprsons 
Interested in the use or manufacture of paving brick. 
The physical properties of paving brick are fully 

described and chemical analyses, deduced from a large 
number of reliable tests, are given in detail. 
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THE PROGRESS IN MINING. 

ABSTRACTS FROM THE PROCEEDINGS OF 
THE MINING SOCIETIES 

And Journals of Europe and America, Illustrating 
the More Modern Developments in all 
Branches ofthe Mining Industry. 

Fire Damp at High Pressure.—The following 
translation from the French is copied from the Colliery 
Guardian -. 
According to Gruuer's classification, tlie 13th seam 

worked lu the Salnt-Etleune Colliery belongs to the 
lower group of the Salnt-Etleune basin, its thickness 
varying ln the Treuil district between 4 and 5 metres. 
This seam is cut at the level of 125 m. below sea level by 
the Puits du Treuil No. 2, which forms the downcast 
shaft in this Held of working, while the Pultsde la Pompe 
(-upplled with a Rateau fan of 2 8 m., (!) ft.) diameter), 
wliich strikes it at the level of—95 m., at present forms 
the upcast shaft and will eventually serve for letting 
down gob material. The seam U overlain by a small 
stratum of schistose coal, called crue, 13 m. (4 ft. 4 in.) 
thick, aud, as a rule, unworkable, from which it is 
separated by a rock baud, called by the miueis carreau, 
about 20 cm. (8 in.) thick. 

The preparatory headings were driven in luis thin 
seam, between the upcast aud downcast shafts; andtwo 
inclines, connected every 20 m., constituted the first air
ways. In forming which nothing occurred worthy of 
notice. Owing to tlie necessity of protecting the two 
shafts against the thrust of the measures, due to takiug 
out the coal, a massif d'tnvestison, about 100 m. wide, was 
l<*ft round them, beyond which large forward stalls are 
driven right and left. Levels were put out from the 
inclines on either side simultaneously, following the roof 
of the group, while taking out the whole of the thiu 
seam, but a portion only of ihe thick. It was proposed 
in this way to pass rapidly across the protecting mass 
and reconstitute beyond it, by forward and descending 
headings, the airways necessary for the working. Iu the 
i astern district two levels were beiug driven ventilated 
by a pure air curreut, of sufficient intensity to dilute the 
lire-damp, furnished In the ordinary way by this double 
advance, when on the 18th of July, 1803, at about 1 P.M. 
occured the first of the three outbursts of gas which 
followed iu close succession. 

Outburst A.— The "governor" of the pit who was 
behind two interlocked doors, all of a sudden heard a 
loud noise like the rolling of trams, and he immediately 
ran in its direction, but when he fouud his lamp extin
guished, he rushed to the face. There he found that, 
without further preliminary warning than a crackiug, 
caused by the fracture of the rock baud which separates 
the thick from the thiu seam, about 20 tons of very 
small coal had been shot forward info a heap in the level 
for a length of 3 in., In no way destroying the timber 
frames for supporting tlie roof, but giving rise to a con
siderable outburst of gas which lasted about twenty-
five miuutes. The lamps were extinguished of the nine 
men occupying vaiious positions iu the course of this 
vitiated air-current, but they were all able to reach 
fresh air iu safety. The intensify of the current which 
effectually swept the faces of the workiug-place where 
the outburst occurred was 2\ cubic metres per second; 
and its gas content, fouud by analysis and daily observa
tions with the Chesneau griaoumetre did not exceed three 
thousandths on the days preceding the outburst wliile on 
the day itself the maximum was 8 thousandths, and ou tlie 
following day the content again fell to three thousandths 
The coal shot forwaid came entirely from the small 

upper seam, the compact roof of which had not yielded 
iu any part; and no pocket was found, only a separation 
extending over a few centimeters between the coal and 
the overlying rock. Wheu the heading was again 
pushed forward, it revealed, a few metres ahead of the 
point where the outburst occurred, the schistose and 
disturbed nature of the thin seam, which had evidently 
yielded to a strong Internal thrust. After this Incident, 
whieh no available means could have foretold, No. 2 
worn lug-place was stopped, the return preparatory ways 
were isolated aud the Intensity of the air-current was 
increased. Ultimately the heading was driven to its 
destined limit wilhout further incident. 

Outburst B.—Two months later, during (he night 
between the 20th and 30th of September, a sudden, 
ou burst occurred iu forward heading No. 2, which 
was being put out towards the east. Thesame phenom
ena as In the last case were repeated—Ihe throwing 
forward of coal greatly heated, also detached from the 
thin seam overlying the thirteenth, the absence of dis
location in the walls and root, and a violent thrust 
which threw down 20 tous of small and friable coal. 
This working was ventilated by a current of fresh air 
coining directly from the shaft and only passing the men 
engaged in tho advance. The useful volume of air at 
the face was 4J cubic mot res per second; aud the dura
tion of the outburst, as compared with an equal quanti
ty of coal got. wus only ten minutes instead of twenty-
five. The lamps of ouly the three men iu the workiug 
place went out, while ln the former case the lamps of all 
the meu passed liy the current were extinguished, In 
consequence of this fresh manifestation, the speed of the 
fan was Increased so as to augment the intensity of the 
current for ventilating the preparatory workings still to 
in* di iven, the useful volume of air, reaching the end of 
the tight partition that divided the level longitudinally, 
being thus increased from A\ to nearly 7\ cubic metres. 

Outburst C.—Aboul half-past eight In the morning of 
fhe 18ih of October a fresh outburst occurred In the 
none woi king place; and the enormous volume of air 
circulating through the level was Insufllclent to entirely 
puiify the atmosphere contaminated by tlie gas. Three 
men were working at the face, two of them being In the 
freeh-uir compartment, and thf third, who alone had Ids 
lamp put out, In the relurn compartment. The thrust 
only brought down 2 or 3 tonB ofcoal from the thin seam. 

Seeing that the pressure of gas in the strata was 
the cause not only of the outbursts of gas but the 

thrusts of coal and rock, steps were taken to find the 
pressures of the confined gas. 
Pressure Gauges.—For ascertaining the pressures, 

three types of gauges, a water, a mercury and an ordi
nary pressure-gauge were used, according to the amount 
of pressure to be measured. The two former were firmly 
fixed In light wood cases, provided with a movable shut
ter for protecting them from the shocks to which they 
would be exposed without this precaution. The ordinary 
pressure-gauge will measure a pressure up to 50 kilogs. 
per square centimetre '71 lb. per square Inch), each divi
sion correspondlug wilh 50 grammes per square centi
metre. 

Gauging of the volume,-* was effected by a gas-meter 
with live dials, registering from litres to tens of cubic 
metres, enclosed in a wood case provided with handles 
for permitting its beiDg carried easily ln the workings, 
and also for protecting it from shocks and duet. 

Tamping.—The annular space between the iron pipe 
and the sides of the hole was tamped by a special tool, 
consisting of an annular metal disc 6 cm. (2% in.) In out
side diameter aud half that dimension in Inside diameter, 
to which are permanently fixed three iron rods connected 
at the other end and welded together so as to form a 
handle. The metal disc, guided by the pipe along which 
it slides, drives the tamping before it, the latter consist
ing of clay, slightly damped and rendered sufficiently 
plastic to adapt itself readily to the sides of the hole. 
The elaborate tampiug used by Mr. Lindsay Wood was 
not adopted—first, because such high pressures were 
never encountered a? in his case; and, second, because 
the numerous daily tests made did not permit of such 
minute precautions. The clay was, however, found 
quite satisfactory, and it was rare that leaks occurred. 

Extent and Besults of the Tests.—The distinction be
tween ascertaining the pressure of flre-damp in the coal 
of the large working places, aud in that of the compact 
coal in the levels or parts of the Btalls near them, Is 
equivalent to fhe consideration of two cases—viz., that 
in which the face is very large, and that lu which it is 
limited. From the 1st of January, wheu borings lu the 
face were made regularly, 135 holes were bored from 
1 m. to 7 m. deep, the maximum pressures being taken 
every metre. The observations as to volume, however, 
were only made from the 25th of May. 
In order to facilitate comparisou of the results and 

permit deductions to be drawn from them, the author 
formed diagrams for each series of observations iu the 
stalls aud levels, representing, for the most character
istic typts, the leading particulars, such as, (1), the in
crease of pressure and volume with the depth of hole; 
(2), the variation of these volumes with the lapse of 
time; and (3), the progress of the pressure, at a given 
depth, in a function of the lapse of time, etc., referred 
to under their separate heads : 

Conclusions.—The following are the conclusions ar
rived at by the author from his observations: 
1. The phenomenon of high tension occurs whenever 

the coal, owing to exceptional compactness, cleaves with 
difficulty when being taken out, and is especially to be 
feared In preparatory headings. 
2. As a rule, In the large working places of the thir

teenth seam, the tension of fire-damp enclosed ln a prism 
of coal 3 m. deep is slight, and generally the mass 
cleaves sufficiently to this depth for the gas to escape 
by the numerous channels formed by the spaces caused 
by a partial foisonnement or swelling. 
3. The pressure and the volume increase with the 

depth, according to a variable law depending upon the 
compactness of the coal. 
4. The distribution of the tensions Is highly irregular, 

aud the permeability of the coal very variable. 
5. For equal pressures observed, the ultimate tension 

I-*, attained utter a very variable duration, which Is u 
function of the gaseous volume escaping from the sides 
of the bole and of the permeability. 
6 The operation of boring pure aud simple, regarded 

as means for taking off the gas, is but slightly effica
cious ; and, other things being equal, a hole left to itself 
will show a constant pressure of gas for a long period. 
Detonators for Shot Firing*.—The experiments of 

Abel and Trauzl have established the following conclu
sions ; 
1. Nltro-glyeerlne, which can bear exposure for a con

siderable time to a heat of 193 degs. Cent, without 
igniting, can be immediately exploded by a cap coutaiu-
0.2 gramme of fulminate of mercury. 
2. Soft dynamite requires the same amount (0.2 

gramme j of this detonator for its explosion. 
3. Frozen dynamite cannot be exploded by a cap con

taining 1 gramme of fulminate. 
4. Loose guueotton, in flukes or spun into yarn, which 

Ignites at 150 degs., Cent., requires a much larger 
detonating cap to produce explosions than suffices for 
compressed gun-cotton. 
5. The last-named can be fired by the aid ofl gramme 

of detonator, but weaker caps only pulverize and destroy 
the cotton. 
0 Wet guncotton—containing 100 per cent, of water— 

Is the least dangerous of all ordinary explosives, requir
ing a powerful initial impulse lo cause Its explosion. 
7. Gunpowder Is exploded much more briskly by the 

aid of detonators than by ordinary means of ignition, 
oilier circumstances being equal. 
8. Thy effective power of a cap is dependent on the 

strength of the case containing the detonator. 
These experimental data show that eaeh explosive re

quires, for the production of Its maximum effect, a fixed 
Initial impulse which must be produced iu practice by 
regulating the strength of the detonating cap. 
The small detonating charge found by Nobel to bo 

reliably sufficient for the exploslou of ordinary kiesel-
guhr-dynamite waeO 8 grammes of fulminate of mercury. 
These caps were made of copper and were of such a 
length as to permit the detonator being completely in
serted lu the cartridge, without, however, allowing the 
safety fuse, by which the detonator was fired, to come 
iuto contact with the explosive. TIIIB was necessary lu 
order to prevent Ignition of the dynamite from tho fuse, 
which would buve only resulted in Ihe imperfect com

bustion, without explosiou, of the material, and in the 
subsequent production of irrespirable gas, a circum
stance Lo be especially avoided lu gassy mines and con
fined spaces. 
Such caps were uot sufficiently powerful for the igni

tion of frozen dynamite owing to the greater amount of 
heat required in this latter case, and attempts were 
made to employ mixtures of nitro glycerine, nitre, wood 
pulp, resin, soda and kieselguhr as lgultiug cartridges, 
but unsuccessfully, since these could not even be ex
ploded themselves by 0.0 grammes of fulminate in caps, 
and for a long time miners had to content themselves 
with warming the frozen dynamite before use. The 
military authorities in Germany conducted numerous 
experiments during several years with the object of 
obtaining detonating cartridges strong enough to ex
plode the(army) mining ammunition of frozen dynamite 
in all seasons, with the result that irauzl's preparation, 
consisting of 75 per cent, nitroglycerine aud 25 per cent. 
gun-cotton, was accounted the best of Its kind. The 
1-gramme detonator cap giving equal results was 
adapted for the German army, but the firms entrusted 
with its manufacture declined to continue the supply on 
account of the danger to life and plaut incurred in the 
process of pressing the fulminate into the caps. How
ever, in the following year the introduction of new com
pound dynamites containing cellulose aud gelatine 
necessitated the manufacture of 3-gramme detonators, 
although the material employed for army purposes was 
exploslble by detonators of lower strength (2 grammes). 

In 1887, there beiug no louger auy doubt that the 
strength of the initial impulse influenced in the highest 
degree the effective power of au explosive, the manu
facture of powerful detouators became more general, 
and the following eight sizes were in current use: 
1. 2. 3. 4. 5. 6. 7. 8. 

0.300...0.410...0 540...0.650...0.800...1....1.500...2 000 
grammes fulminate, stronger ones beiug made if re
quired, but the effects of the caps produced by different 
manufacturers were not the same, since each used the 
casing he considered best, notwithstanding that Abel's 
researches had revealed the important intluence of the 
casing on the power of the cap. For instance, he found 
that whereas a 1 3 to 2 grammes detonator encased in a 
thin wooden box or paper wrapper was required to ex
plode loose cotton wool, the same effect could be 
obtained by a 0.32 gramme cap iu a thin metal sheath, 
and the German military committee ascertained that 
the electric fuse gave with brass tube caps, charged 
with 0 7 gramme of fulminate, an effect equal to that 
from 1-gramme detonalors in simple copper caps. 
In storing the caps for use it is advisable to dry them 

in a closed room for at least forty-eight hours at about 
20 degs. Cent., taking all due precautions to prevent 
explosion, and to then enclose them iu cases tightly 
closed by binding the edge of the cover round with an 
indiarubber baud. Dry caps only should be used, and it 
is well to subject them to another drying with the cover 
off the box, so as to reduce to a minimum the chance of 
miss-fires. 
In case blasting holes have to be left some time be

fore firiug, the detonators may be kept intact from 
moisture by surrounding the junction of the cap and 
fuse with a ring of wax or waterproof paste. It may be 
remarked that detonating caps may suffer considerable 
alteration of shape without exploding, and that danger 
of such a mishap is only to be dreaded when cutting-
pliers are used to squeeze the caps, since in that event 
there is dancer of the cap casing being cut through, 
whereby the fulminate may be compressed by the pliers 
sufficiently to cause explosion. It is therefore advisable 
to use ouly Hat pilers for this purpose. 
It Is especially Important in gassy mines to ensure that 

the detonators employed are able to impart to the blast
ing charge a sufficient initial Impulse to produce explo
sion. Otherwise, as in eases meutloned by the author, 
the cap aud charge only flare up, aud may give rise to 
aL explosiou of the gas, doing an immense amount of 
damage which could have been avoided with a little pre
caution. The amount of initial impulse required by 
every new explosive, and the most suitable detonator to 
give the desired result, should be experimentally deter
mined before blasting Is commenced. Only such caps 
as have the fulminate protected from the influence of 
the weather, shocks, Ac, should be employed, und these 
ought always to bo maintained und used iu a dry condi
tion, protected by the application of some waterproofing 
material at the junction with the fuse whenever used in 
damp or wet situalious. 

Ry adopting these precautions as supplementary to 
the others practised when blasting lu gassy mines, the 
danger of explosion may bo minimized, but to disregard 
them is Inexcusable, in view of the danger to the miners 
such neglect might produce. 
N e w Regulations as to Mine Explosives in 

Germany.—The following Is a summary of new regu
lations as to miuo explosives, that came into operation 
on the 1st May, In the Dortmund district of Germany : 

General Provisions.—Hy explosives in the present 
regulations must be understood all the substances men
tioned lu section 2 of tho Ministerial Ordinance of 19th 
October 1893, especially blasting powder and saltpetre; 
dynamite guhr, explosive gelatine and dynamite gelatine; 
carbonite and other nltro-glycerlue compounds; gun-
cotton; securite, roburite, dahmenite, westphalite, aod 
similar compounds; and also detouators. The explo
sives and Igniters required for mine working, except 
firing tubus, cau only be procured by the mine owner or 
on his account by his representative, and the explosives 
mentioned in the above named ordinance can only be 
obtained with the written permission of the competent 
authority, at the works of tho manufacturer or at the 
places of sale authorized, and inspected by the police, 
and in the prescribed packing. Resides the underground 
manager; only the officials and overmen appointed by 
him, whose names must be entered In the mine journal 
aud pos'ed up permanently, aro authorized to receive 
supplies of explosives, to distribute them to the men and 
receive back thos--*. uot ueed, or to rearrange them If 
necessary. Only those.persons appointed for the pur-
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pose by the underground manager may be employed in 
the transport, storage, distribution and handling of ex
plosives Inside the magazines, where flint and steel, 
naked lights and smoking are expressly forbidden. 
Only the men appointed to fire shots are permitted to 
have in their possession explosives other than blasting 
powder and saltpetre. No other explosives or Igniters 
than those supplied by the miue manager, except firing 
tubes, may be charged Into a shot-hole - aud explosives 
so given out may not be taken away. If other explosives 
than blasting powder or saltpetre be used In a mine, a 
special journal must record the consignments received, 
the names of those appointed to distribute them and 
receive back those not used, the names of those to whom 
the explosives have been given out, the date of such dis
tribution and taking back, the quantities of explosive 
cartridges given out or received back and the year and 
number of the cartridges distributed. 
Storage. — Explosives delivered at a mine must be 

Immediately transferred to a suitable magazine, which 
may be situated ou the surface or underground. 

Transport.—As regards transport to the mines, the 
supply of explosives must not be carried at the same 
time as other substances or tools; aud tho men in charge 
must warn those In the neighborhood by calling out 
"Sprengstoffe kommen .' " The lighting must be effected 
by closod lamps not carried by those directly engaged ln 
the transport. Explosives must not be catried ln the 
shafts while the men are going dowu or coming up, and 
ouly after warniug given to the men at the landings and 
also the engineman, who must not run his euglne at a 
greater speed than when men are being wound, uor bring 
the cage dowu upon the stops with a shock. The men at 
the underground landing must carefully draw off from the 
cage the receptacles containing explosives, and only allow 
them to be taken by those authorized to receive them. 

Giving out Explosives.—Explosives may only be given 
out underground, by the officials mentioned above, to 
the oldest hand of a working-place, or the man appointed 
to fire shots (Schiessmeister) when he assumes the 
responsibility imposed below ou the oldest hand. Only 
those uiay be employed as firemen who are experienced 
in shot-firing, and whose names, notified to the inspector 
of mines, must be inscribed in the mine journal: and 
they must bo provided with a writ! en order sigued by 
the underground manager and approved by the inspector 
of mines. Firemen aud old hands receiving explosives 
other than powder must bo personally known to the 
official giving them out. Iron tools must not be used for 
opening cases or casks containing explosives. Wasting 
powder and saltpetre must ouly be given out in the 
ante-chamber of the magazine; and the explosives 
must ouly be distributed in perfect condition and In the 
form of cartridges, while compounds with nitro
glycerine base must not be given out when frozen. No 
greater quantity thau 13 lbs. of powder and explosive 
saltpetre, and half that of the other explosives, Includ
ing the quautity given back by the preceding shift, 
may be entrusted at one time to the oldest hand of a 
working-place; but firemen placed over several working-
places may receive as much as 22 lbs. of au explosive 
while for mechanical rock drilling, or in other excep
tional cases, the inspector of mines may authorize the 
distribution of larger quantities. The explosives given 
out may only be taken away by the oldest hand, and in a 
closed receptacle which must be marked with a uumber 
and supplied by tlie miue manager; aud blasting powder 
and saltpetre must only be taken away lu metal boxes. 
and not in the same receptacle as the other explosives 
or igniters, which latter must not be taken away loose. 
The explosives and igniters uot used, except powder, 
explosive saltpetre aud firing tubes, must be brought 
back after each shift to the magazine, or to be a special 
storage place appointed for the purpose; and empty 
receptacles must also be brought back. The reception 
and storage of explosives so brought back is not regarded 
as constituting a fresh introduction Into tbe magazine, 
so long as they remain in their receptacle; but, if three 
days elapse, they must be returned to the magazine 
and again entered ln the journal. On changing a shift 
at the working-place, the oldest hand of oue shift Is 
authorized to remit the explosives and Igniters not used 
to the oldest hand of the next shift; but iu all other 
eases it Is forbidden to baud explosives other than 
blasting powder and saltpetre to anyone else. Drawing 
the charges of shots which have missed fire is forbidden; 
and, with nitro-glycerine explosives, deeper boring is 
forbidden, while holes drilled near shots which have 
missed must have such a direction that they cannot come 
Into contact with the latter. 
Electric Motor Percussion Drill.—A percussion 

drill actuated by an electric motor, has long been a de
sideratum in every department of miuiug, and many for
lorn hopes and practical failures may be found in the 
records of the patent offices of all the great engineering 
eouutrles, and strange to say, the substantive basis of all 
these unsuccessful attempts has been a soft iron core for 
a piston, and two or three solenoids forming what we 
may call the shell of the electric cylinder. 
The spirals of insulated wire that made the solenoids 

were the means through which direct and indirect elec
tric currents were made to alternately attract and repel 
the soft iron core that was mouuted on the shank of the 
drill. The solenoids and core however, made In every 
case a wasteful electric motor for communicatiug a re
ciprocating motion direct to the drill, and the result has 
been that compressed air has up till now been the most 
economical and efficient dispenser of transmitted energy 
for drilling in mines. No oue can overestimate the value 
of a power drill, because drilling and blasting make the 
Impossible possible in mining, and as the transmission 
of electric energy is more efficient, and more cheaply 
effected through cables than the energy of the com
pressed air that is conducted through pipes, we cannot 
do other than make a mistake if we under-estimate the 
welcome that will be given to the advent of a really suc
cessful percussive drill that Is actuated by an electric 
motor. Tho failure of all these previous attempts with the 
solenoids and core, arose from resistance produced by 
induction with theconsequent heating, waste of energy, de

structive derangement of tho mot or and stoppage of work. 
The prime cause of all the Induction could, however, 

be traced to the Interference of the solid core, wheio 
local or consequent polarity induced counter currents iu 
the solenoids, aud the core and the diill bar, for it was 
found to be impossible fur the core and the drill bar to 
cut through the lines of force of the solenoids without 
setting up consequent polarity, und ihe resulting counter 
electric induction, from which a high percentage of the 
transmitted energy was dissipated us heat, for not only 
did the solenoids heat, but the core and the drill bar 
also, and so much was this the case that they were 
obliged to use two mo tore, that they might have one cool 
to relieve the other, and oveu then they hud to use wet 
cloth*--, to lay on the solenoids to keep them cool. It may 
be thought that somt-thing could have been done to cor
rect these defects in the solenoid and core motor, but 
unfortunately the only correction possible must be found 
ln the substitution of a new principle of action iu the 
motor, Tot had the cores been built of lamina the local 
and consequent polarity would have been prevented, 
and, as a matter of course, the counter currents also, but 
no laminated cores could be used In these cases, because 
the groat Inert force generated at the starting and stop
ping, or at the beginnings und endings of the strokes, 
would shake the laminations loose at once, and, therefore, 
the structural core would have beeu a mechanical failure. 
The first solenoid and core motors wore actuated with 

an alternating and direct current, and to prevent spark
ing iu the mine the direct current was commuted at tho 
generator, hut lu some of the later solenoid motors a 
direct, current only was used, and it wus commuted at 
the drill, yet, notwithstanding these changes, no real im
provement was made, aud the solenoid aud core motor 
remained as imperfect as before. W e are happy to say 
now, however, that the electric drill has a chance of as
serting its claims to that of a position of first rank as a 
ruiniDg tool, as a new motor, free from all the defects of 
the solenoid and core class, has, we learn from an article 
in Kuhlotr's German Trade Becie.tr, been patented 
and put In practice by the firm of Siemens A Halske of 
Berlin, Germany. It appears that iu 1891 this firm pat
ented and put in use a rotary motor to work a percussive 
drill, and, of course, this means that a rotary motion 
had to be converted into a reciprocating one, and it does 
appear strange at first glance wheu we try to discover 
how a relatively slow and uniform motion could ever be 
madetoactas a hammer that would deliver a blow of great 
Inert force to tho cutting edge of a drill, but on closer 
observation we discover that between the pin of the 
crank on the shaft of the rotary motor and the shank of 
the reciprocating drill springs are interposed In such a 
way that the energy of the recoil at the back stroke is 
collected potentially In the springs and Is given out to 
fortify the momentum of the drill when advancing to 
strike. It is no doubt easy to see how the mass of the 
drill is made to accelerate during the advancing stroke, 
but there are other unseen matters that may escape our 
notice, whilo their effects aro felt very strongly, and this 
Is especially so lu relation to the effects of heating and 
waste of energy, and the undue strains that affect the 
moving parts of the drill, arising from intermittent mo
tion ; and to remedy this defect the company have, in 
their latest patent, put on the crank shaft of the drill a 
fly-wheel that secures in the most successful manner the 
uniformity of motion required, while It prevents all con
sequent magnetic and electiic induction arising from a 
jerky motion. To render the drill portable and easy of 
belog removed from place to place In tho mine, the drill 
proper Is separate aud distinct from the electric motor. 
The motor is in a chest that can be carried by men, and 
the rotation of the motor is communicated to the drill 
by a flexible shaft, so that no adjustments are required 
for the motor connection when fixing the drill for the 
performance of useful work. Altogether, this drill will 
be a mighty factor In the world's future of mining, for It 
has been a development by adoption to all the conditions 
of a cheap motive power, and an efficient rock drill. 
The Copper Deposits of Chota-Nagpore, Ben

gal, India.—An excellent paper on the copper and tin 
deposits of Chota-Nagpore was recently read by Mr. R. 
Oates before the members of the Federated Institute of 
Mining Engineers, and the facts the paper furnishes 
have been made the basis of the following article: It Is 
not difficult to see that the present time is one of transi
tion in mechanical nppliances, and In the collection and 
transmission of energy. When railways were flrst made 
they gave agreat and unprecedented stimulus to tho iron 
trade and iron manufacture, and this demand was suc
ceeded by a second In the transition from wood toiron 
ships, and again, a third demand arose for the supply of 
armor plates for the protection of the sides of ships of 
war, and this great development was followed up by the 
substitution of steel for iron, aud the manufacture of heavy 
artillery and millions of small arms for fighting men. 
The present period, however, makes a great demand 

that is likely for a century to come to be an increasing 
one, and that is neither for iron nor steel, but for cop
per, for the manufacture of solenoids and cables for the 
transmission of electrical energy. The exchange, or 
market, for buying aud selling stocks is extremely sen
sitive to a diminishing or increasing demand for any com
modity, and, therefore, the increasing and diminishing 
pulse of the money market is a sure index of changes; 
and at the present time the rage for mining investments 
at London and Paris is phenomenal, and especially is 
this tho case In the buyicg of shares in copper mining. 
W e used to reckon that when the yield of copper ore 

fell below 6 per cent, of metal the undertaking could 
not pay, but with Improved appliances for dressing and 
srneltiug,sraaller percentages are made to pay better now 
than larger yields used to do. As the consumption of 
copper increases uew deposits of the ore are sought for 
and developed, with the result that in every land and 
every clime mines are being opened, and qualified and 
efficient mine captains find good appointments among 
strange peoples and in the midst of strange scenes, such 
as Chota-Nagpore in the province of Bengal, aud about 
227 miles from Calcutta, on the eastern side of India. 
The schistose formation, in which the copper ore oc

curs, Is, as far as is known, about 80 miles in leng!h and 
belongs to the sub-metamorphlc period and consistsof 
bedded schists and quartzites, and these, again, rest on 
a wide extent of gneiss. 
As a rule the small hills that are spurs off the large 

ones all lie in the course of the copper belt, nnd whut 
is remarkable about the matter Is this, the ore is found 
like a stratified deposit, and Is therefore remarkably 
persistent over a large area. 
The bolt has a lateral pitch of 40 degrees and every

where gives proof of having been subject to repeated 
dislocations that have produced numerous joinfs aud 
cracks in the ore body, and aguin the faces of these 
joints have been rubbed ou each other with a grinding 
uud polishing action caused by earth tremors, until tlie 
facets or "sllckensides" have been rendered perfectly 
smooth, and shine and reflect images and lightlike mirrors. 
Tho proof of these tremors Is found ln the numerous 

intrusions of trap rock that cut through the gneiss and 
the overlying schists. The most singular thing about 
the region, however, is its history. A thousand or more 
years before it appears, the moro easily fused ores were 
mined for the manufacture of knives, hatchets and pans 
and other utendls for the purposes of peace and private 
use, and also for the manufacture of swords, daggers, 
arrow heads and other implements of warfure, for not only 
are theold excavations there to attest the fact, but the slag 
heaps tho ancients have left doubly assert the conclusion. 
The ancient miners removed the softer portion of the 

ore body and left the richer material as pillars to sup
port the roof. 
Coming to the practical portion of the subject that re

fers to the class of men that can bo obtained on the spot 
as miners, for unless we know this, all mining experi
ments are but wild adventures, Mr. Oates says : "The 
laborers consist of Santals, lhat is aborigines, and Ben
galis. They are quick to learn, and would become a 
very useful class of miners if they would only attend 
regularly at work. Native festivals, which are of al
most weekly occurence, are the curse of the country. On 
these occasions the workmen leave without the slightest 
nollce, regardless of the well-being of their employers. 
From this cause progress is slow, and the patience of 
the management often completely exhausted. It will be 
a fortunate day when the government steps in anil 
affords the miue owners protection from such conduct." 
The following, In the words of Mr. Oates, will supply 

a good gauge of the cost of labor: '' Tbe indurated char
acter of the formation was a bar to speedy work, so that 
four men per shift of eight hours would only advance the 
face about 3 iuches. The rate per week did uot exceed 
4 feet, and generally did not reach that. A pair of Cor
nish miners would probably drive 12 feet, or three times 
as much, but, on the other hand, a European would get 
twelve times the pay." 
Fuel, timber and building materials are cheap und 

abundant. The ore yields from 10 to 15 pi r cent, of 
metallic copper. 
The Narunga Tin Deposits.—These deposits are 

found in the gneiss underlying tiie schistose rocks of the 
copper belt of Chuta-Nagpore iu ihe province of Bengal 
as previously noticed and we base the conclusions at 
which we have arrived for the subject matter of this 
article on the observations of Mr. Oates as given in his 
paper on the Chota-Nagpore mining resources. 
The gneiss Is cut through by frtquent veins of quartz. 

and eruptive and intrusive dykes and sills. The dis
covery of the tin stone was purely accidental and came 
about In the following manner. The natives are iron 
smelters in their primitive way, and one day they 
charged the furnace with what they thought was an 
iron ore, and on lapping it, much to their atonlshment a 
white metal flowed out which thoy mistook for silver 
and they carried It off in hot haste to Raneegunge, the 
nearest town, when the true character of the metal was 
made known to tho smelters. The tin bearing rocks are 
of considerable extent and have a general dip tf 2G° to 
the east, the strike running north and south, and as far 
as is now known, although the prospectlDg has only 
partially been done, tin crystals have been found scat
tered over a surface area of 21 square miles. What a 
field for mining adventure ! 1 
Hear what Mr. Oates has to say: "Mining over an 

Infinitesimal portion of this tin bearing area has thus 
proved tho existence of tin beds extending to the deep, 
iu most congenial ground, and under tho most favorable 
conditions met with In miniug in a virgin country. Not 
only in* the Palgunj estate is In expected to be found, 
but also further north in Burkutta and Leda, where out
crops of tin-beds are known to exist. It is most prob
able, also, that further search In an easterly direction 
from Nurungo may disclose a tin bearing formation 
along the south tank of the Barakur river, and across 
that river into the estate of Deopore, a total area. 
roughly speaking, of upwards of 200 square miles." 
Labor is plentiful and cheap. Timber is cheap, 
abundant, and well suited for mining appliances. The 
coal mines are situated at a distauce of only IS miles 
from the edge of the tin bearing rocks. 
The stream tin deposits as may be expected in such a 

region are very rich, for one ton of ore was found to 
yield 215.2 pounds of tin, and samples of the vein were 
fouud by Mr. Samuel Gifford, of Bristol to yield the 
following results : 

No. of IN-Bi.hl 

of Waah'iig. Gangue 

Lbs. 
11.0 
11.0 

VlBlble 
Tin Oxide. 

Surely such a region can be made to amply repay tho 
miner for a few years seclusion among the dark skins 
of Hindustan. 

http://Becie.tr
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EXAMINATION QUESTIONS. 

THE MINE FOREMEN'S EXAMINATION IN 
THE BITUMINOUS FIELDS OF PENNA. 

JAN- 22, 1895. 
Correct Answers to the Questions, Prepared Es

pecially for the Use of Mining Students-
Practical Mining Points Explained. 

9. Sketch and locate on the plan given to you, the 
positions of the openings, entries, airways, doors, over
casts, stoppings, and regulators; and show by arrows 
the directions of the air-currents: 
Two accessible railroads are shown, but only one 

ventilating current by a difference or pressure in the in
going and returning ends of it, or it may be expressed as 
a difference In tho pressures at tho ports of entry aod 
discharge or a difference of pressure In the ventilating 
columns. With the exhausting fan the pressure or the 
air Is reduced at the return end, and with the blowing 
fan, the pressure Is increased at the ingoing end. 
For all mines with depths not greater than 1,500 feet, 

the fan is decidedly the most efficient, and even at 
greater depths the efficiency of the furnace does not 
exceed that of the fan, excepting when the furnace shaft 
is free from water feeders aod is very dry. For mines 
of moderate depth the fan is very much more efficient 
than the furnace, because its power to exhaust the i " 
Is independent of the depth df the mine. At moderate 

Boundary Line and Butt Line of Conl,.1200 feet. 

Ore trusts 
Stoppings i 

Regulator . 

must be used. The elevations given on the plan, are 
thos>* above mean tide. 

A N S . According to the elevations given, the bed or 
seam Is nearly level, the highest point Z, 832.5 being 
only 4 feet above the level of a line Z, 828.5 feet, across 
the field. 
The seam cannot He In a perfect plane, and must 

more or less undulate, and it Is just possible that all the 
four sides of the plat may be above the level of the mid
dle; therefore I would sluk shafts to cut the region of 
the cuter of the royalty, as the coal could bo most 
cheaply mined by this plan ; the most dlstaut rooms 
would never be more than 1,000 yards from the hoisting 
shaft, and the shaft would not be more than 000 yards 
from either of the railroads. 
The seam might be worked with a rock slope, but 

that would be a subjective consideration, and the en
trance to the slope might be at C or D, according to the 
railroad preferred, but it would certainly be bad mine 
engineering to cut the level bed by any other means than 
a shaft, unless a surface depression caused the seam to 
nearly outcrop, then a slope might enter the seam at 
such a point as would furnish the best approach to the 
railroad. The ventilation of the plan Is arranged for 
the working of the coal by the system of double entry. 
It will be seen that the four double entry panels in the 
middle of the plat, are ventilated in detail, and to pre
vent the blurring effect of an overdone detail, the other 
panels are only ventilated to the doors of the bottom 
cross-cuts of the rooms. 

10. The depth of a hoisting shaft is 200 feet • the diam
eter of the drum Is 5 feet, how many revolutions then 
would a lirst motion engine make for each hoist, when 
tho rope makes no overlaps on the drum? 

A N S . 200 feet are equal to 2,400 inches, and as the 
mean diameter of the velocity ratio is 5 feet orGOinches, 
plus the diameter of the hoisting rope; then let the 
diameter of the rope be 1 inch, when the diameter for 
the true velocity ratio will be GL Inches, and the number 
of revolutions will then be 

01 xT.416 = 12*6836 ™™^°™-
ll. A n airway Is 10 feet wide across the fioor, and 8 

feet wide across fhe roof, and it Is 0 feet high, and if the 
quanllty passing is 00,000 cubic feet per minute, what is 
the velocity of the air-current In feet per second? 

A N S . The transverse section of the airway is a trape
zoid and its area is as follows : 

„/10 + 8\ _. 
6 I — = — 1—54 square feet. 

The velocity per second of the air-current will then be 

„.. ' ~, =•• 18.518 feet per second. 

QUBS. 12. What are the principles of the ventilatln * fan, 
and Is It more effective than a furnace lu overcoming the 
friction of air In mines ? If so give your reasons In full. 

A N S . The principle or action lu all mechanical venti
lators Is the same, that Is they give motion to the 

depths the furnace Is not efficient, because furnace 
ventilation is not produced by a difference ln press
ure, but by a difference io the weights of the ventilating 
columns. The result Is the motive column for a small 
depth is so short, that the heated air column of the 
furnace only secures an efficiency of about 5 per cent. 
instead of 50 per cent, as with a fan. 

QU E S . 13. What principles should guide you in the 
construction of overcasts for the ventilation of a coal 
mine to secure safety and economy ? 

A N S . Wherever there is a danger of flooding, under-
casts should not be used, and where regulators are re
quited, the area of section of the overcast should not be 
more than twice that of the exit area of the open shutter. 
W h e n overcasts are made too large the cost of con

struction is greater than it need be, and the waste of air 
through the interstices of the large structure Is greater 
than the waste due to a smaller one. Wherever the 
overcast can be cut through solid rock, certain Import
ant advantages are secured; first, freedom from leakage 
aud waste; second, this class of overcast Is not damaged 
and rendered inoperative by a mine explosion; third, 
Section 3, Article IV of The Act Relating to The Bitum
inous Coal Mines of Pennsylvania provides that, "In 
mines generating flre-damp In sufficient quantities to be 
detected by ordinary safety lamps, all main air bridges 
or overcasts made after the passage of this act shall be 
built of masonry or other incombustible material of 
ample strength, or be driven through the solid strata." 

[TO B E CONTINUED.] 

Electric Machinery. 
The Link-Belt Machinery Co., Chicago, are still run

ning their works day and night using the largest force 
ever employed by them. 

Recent contracts for electrical coal mining machinery 
have beeu closed with the following companies. 
Norfolk Coal &*Coke Co., Norfolk, Va., consisting of 

two 00" x 18 ft. boilers, one 14 x 10 McEwen engine, 
one 7 ft. chain breast machine, one enclosed electric 
grinder, circuits, eto. 
Reed City Coal & Mining Co., Reed City, 111., one 

15x10 McEwen engine, one emery grinder, one 100 
K. W . dynamo, switch board, circuits, and four 6 ft. 
chain breast machines. 
Osage Coal & Mining Co., Krebs, Ind. Ty., one 6 ft. 

chain breast machine. 

A Great Concentrating Plant. 
The largest concentrating plaut lu the world is at Ihe 

De Beers Diamond Mines, South Africa. The princi
pal machinery for the Immense plant was furnished by 
Messrs. Frazer and Chalmers of Chicago, 111. A 
description of this plant will be of Interest to every man 
eDgaged In any class of miuiug lo which the production 
of concentrates Is desirable. Messrs. F I U Z T & Chal
mers have recenLly Issued a flue Illustrated pamphlet 
descriptive of the De Boers concentrating plant, which 
will bo sent free on application. W e advise all our 
readers Interested ln the subject to send for a copy. 

LEGAL DECISIONS ON MINING QUESTIONS. 

Reported for THE COLLIERY ENOINEER AND METAL MINER. 

Breach of Contract for Purchase of Ore.—A party 
agreed to purchase dry ore of usual quality at a certaJQ 
price per ton, guaranteed to contain a yield of 5 0 % of Iron 
"with a sliding scale at the rate of three pence per unit 
additional for eveiy unit over 50%, and wilh a deduction 
of four pence for every unit under 50°o- Theore was 
to be mined at C. In Spain and delivered in this country. 
The buyer refused to perform the contract because the 
ore only analyzed 4 8 % or 49%. The seller offered to 
prove the custom atC. was to fix a standard of 50%, wilh 
a slidlurg scale, and lhat the purchaser was obliged to re
ceive the mineral, provided It did not go below 45 % or 40%. 
The Supreme Court of Pennsylvania held that evidence 
of such custom was admissible, and that the measure of 
damages is the difference between the contract price and 
the market price at the place of delivery when the seller 
discovered definitely that the buyer would not complete 
the contract by acceptance of the ore. 

Guillon v. Earnshaw, 32 Atlantic Reporter, 545 
Mining Lease.—A license for the possession of a 

mining claim, which by the terms of the instrument 
creating It Is made exclusive and irrevocable, and which 
by reason of the eapendltures of the licensee ln develop
ment of the mines under the agreement, has become a 
license coupled with an interest, under which possession 
may be maintained against the world.is a lease within the 
law, securing a lien for work and materials furnished for 
the working of a mine, which shall attach to 1 he mine. 
A lease grants an estate in the land, while a license 

passes no estate ; and when the license Is mine upon the 
land of another, the right of property In the minerals, 
when they are severed from the soil, vest in the licensee. 
There is a clear distinction between the two, and they 
are further distinguished, in that the one is a corporeal 
and the other an Incorporeal hereditament. Licenses, 
however, are frequently granted with terms and condi
tions and upon considerations which ally them closely to 
leases, so that it is frequently difficult to determine 
when the border line has beeu transcended, and whether 
or not they are in reality leases Instead of licenses. A 
mere license while it remains executory is revocable at 
the pleasure of the licensor, is indivisible and nonassign
able. But a license may confer either a sole or exclu
sive right, or simply a right in common. If it simply 
confers a right to take ore or work a mine It is not ex
clusive, and the licensor may himself take ore from the 
same land or mine, or license others to do so. So a 
license to dig and carry away all the ore in certain land 
does not confers an exclusive right. Such a grant shows 
the extent of the license, but not its excluslveness. It 
is a license without stint as to quantity. Another test 
is, whether the grantee has acquired any interest in the 
land in respect to which he may maiutaln ejectment. 
But a license may amount to a lease If conferred in such 
manner as to give It validity: such iB the case where an 
interest In the land is given, or where the license is for 
a definite period. 

Stinson v. Hardy (Supreme Court Oregon) 41 Pacific 
Reporter, 117. 

Innocent Purchaser Protected.—A judgment in 
II an action between the heirs of a party, and persons 
e claiming under another, as lo the title to certain coal, 
:. does not affect the title to the coal of a prior purchaser 

from the deceased party. 
e Moreland v. Frick Coke Co. (Supreme Ct. Penn.) 32 
.1 Atlantic Rep. 034. 

"What is Essential to Conveyance of Fee to Coal. 
- — T h e tests which determine a particular instrument to 
- be a conveyance In fee of the coal as a parcel of land: 
e (a) It must relale to all the coal, (b) The right to mine 
. and take the coal must be exclusive of the grantor. 
- (c) The grantee must agree either to mine all the coal 
r or pay for it if mined. If the instrument contains these 
r characleristics, It is, ln legal effect a grant lu fee of 
a the coal as land. For the purposes of these rules, the 
- word "lease" is deemed an apt word of conveyance. 
a Genet v. Del. & H. Canal Co. 35 N. Y. S. Rep. 147. 

Catalogues, Etc. 

The Jeffrey M'f'g. Co., of Columbus, Ohio, has just 
Issued a new and handsome catalogue of elevating, con
veying and power transmission machinery, which Is a 
model of convenience and completeness. It Is sent free 
on application. 
All mine owners and mine managers will be Interested 

In the catalogui-) of hoisting and haulage machinery Just 
issued by tbe Robinson Machine Co. of Mouongahela, 
Pa. It Is a very neat and convenient exposition of their 
efficient aud economizing products. 
A unique publication has just been Issued by the Jos. 

Dixon Crucible Co. of Jersey Cily, N. J., entitled "The 
Boys have Something to Say about Dixon's Pure Flake 
Graphite." The little publication contains the expres
sions of opinion of numerous locomotive engineers as to 
the efficiency of pure flake Ticonderoga graphite as a 
lubricant. "The Boys" are the men who use it and 
there are no better judges of the quality of a lubricant. 

Pumps. 

W e have received from the Henry R. Worthington 
Hydraulic Works a copy of their General Catalogue, 
special edition for distribution at the Atlanta Exposition. 
where Worthington steam pumps are used to furnish 
the water supply for the grounds aud for the electrlo 
fountains. The Worthington exhibit, as usual, Is a very 
complete aod practical one. The catalogue Is neatly 
bound In a flexible board cover aud Is remarkably con
venient ln shape and arrangement. Itis a publication 
that should be In the hands of every pump user, and 
should be referred to whenever the question of purchas
ing a steam pump, for any purpose, arises. The merits 
of tbe Worthington type of pumps are known all over 
the world, aud the construction of "Worthington" 
pumps by the Worthington Works, Is fully of as high a 
grade as the efficiency of the type. 
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E A S Y L E S S O N S O N /MINING. 
This Department contains articles to assist ambitious Miners to educate themselves, and obtain Certificates of Com

petency as Mine Foremen, or to become Mine Superintendents. 

The articles are written to be understood by the unlearned and the learned alike. Plain language is used, no obscure 
terms are employed, and each subject treated, is made as clear and easy to understand as possible. 

Further : The Questions asked at the different Examinations for Mine Foremen and Mine Inspectors, are printed and 
answered. 

it*" The Series of Articles " Geology of Coal," " Chemistry of Mining," " Mining Methods " and " Mining Machinery " was commenced ln the issue of 
March 1894. BacK numbers can be obtained at twenty-flve cents per single copy, $1.00 for six copies, and $2.00 for twelve copies. 

MINING MACHINERY. 

The Paths of Current Motion — Diffusion of Air-
Currents.—The Form of Fan Blades. —Re-en
tering Air.—The Drag and Trail of Currents. 
— Improvement in Fan Construction. —Back 
Pressure Due to Involute Cases.—Throbbing 
Produced by Ventilating Machines.-Ventilating 
Pumps.—Recapitulation. 

88. The Paths of Current Motion. — We are sim
ply stating a law of nature as satisfying as au axiom, 
when we say. that fluids when uncontrolled always 
inoye along the paths of the least resistance, but ln an 
attempt to particularize these paths we are obliged to 
proceed with trepidation because they are directly oppo
site in character For example, it would bo correct to 
say that sometimes, the path of the least realstance Is 
where the velocity Is lowest, and the area of the section 
of the channel is greatest, as when air currents are split 
or diffused from one into two or more airways iu mines. 
Again It would be equally correct to say, that some
times the path of the least resistance of a current Is 
where the velocity is highest aud the area of a section of 
the channel is least, as when a stream Is deflected by a 
curve, and the water striving to run in a straight line 
gathers on the outside of the curve, aod as the curvi
linear deflection continues the water moves at an in-
-creasei velocity, and correspondingly decreased area 
ot section. N o w this must be the path of the least 
resistance because the water Is nearly motionless along 
the inside of the curve, while It cuts iuto the outside of 
the bend and carries away with it tons of earth In a few 
hours, aud if the bank consists of hard rock, then the 
stream is viciously active with energy duo to centrifugal 
force, and pelts the rock with pebbles, aud thus batters 
it away. 

89. Diffusion of Air Currents.—Observe there is 
not In the bed of a stream any tendency to diffusion but 
there is a marked constriction, and this brings us to the 
point that requires our strictest attention, namely, that 
the air entering a fan does not diffuse within the blades, 
because It cannot do so, but runs up the advancing faces 
of the blades as a stream, being subject to centrifugal 
force, and therefore to explain this matter Fig. 125 Is 

i nt roductd, 
and to realize 
that the air 
c a n o n l y 
m o v e 1 n a 
const rlcted 
stream, let us 
set a particle 
1 n m o t i o n 
through a fan 

'* and c losely 
) watch it Sup

pose then 11 
beglns Its 
journey at the 
bottom of the 
blade -4,, and 
that we are 
following the 
a, until it be
comes a.t when 
the blade ̂-1, 

has taken tbe position of A2, and at last, watch a, be
come a3, when the blade A^ has taken the position of 
A3, and we will find that the particle has been accelerat
ing every moment during Its jounrey outward, and we 
ask what force Is there present in the movements of 
a fan that could still further accelerate the particle 
until its velocity both linear and angular was greater 
than that of a particle at the periphery of the fan. Let 
•u-3 see what would occur If diffusion took place between 
the blades of the fan, that Is If all the air within the 
blades moved outward in mass then a portion of the 
air entering would have to move at a higher veloeity 
both linear and angular than that of the fan blades. For 
example, while the blade BL moved through an angle 
•of 45° to take the position B,, the particle bv would 
have to move through an an angle of 67° 30' to take 
up the position b.t and while the blade B{ moved through 
au angle of 90° to take up the position J53 the particle 
by would have to move through an angle an angle of 135° 
tT take the position of *V It is clear then that the line of 
least resistance through a fan Is subject to the direction 
of centrifugal force and as the particle Is ever subject 
to deflection, tho stream of air must run along the ad
vancing faces of the fan blades. 

90. The F o r m of Fan Blades.—AVe cannot leave 
this phase of the lesson without noticing another 
matter correlated to the principles just treated on, and 
that Is Illustrated by Fig. 126. It was supposed 
that by giving the fan blades a backward or reced-
ing curvature, the air leaving the tips of the blades 
would by some mysterious means loss a portion of its 
angular velocity, and recede to be wiped gently out by 
ihe curved tips of the blades, but we see by the figure 
that this cannot happen, for the particle a has a tan-

FIG. 125. 

gential velocity that will carry it outward and forward, 
say from a- to b outward, and It can never, therefore, bo 

touched by 
point in th e 
blade, as c; oi 
take the parti 
ele I aud wt 
can see that it 
will retain its 
tangential 
"oclty, and can 
iot, therefore 
be touched by 
tlie particle n. 
Fig. 127 fur
nishes a still 
clearer light on 
subject, a n d 
here the parti
cle a is seen to 
advance out
ward as fl, b,c, 

FIG. 120. d, and e, and 
the lost letter 

Is seen to be r just leaving the shoulder of the blade 
At r the particle Is shown as having arrived taugen 
Hally at the periphery of the blade circle, without hav 
ing retreated, according to the assumption of the use 
of the reced
ing curvature 
of the tips of 
the blades At 
q the particle 
up p ears t o 
have acquired 
a ve loc 11 y , 
greater than 
either the lin
ear or angular 
velocities o t 
the shoulders 
of the blades, 
but this Is im
possible, and 
therefore sus
tains the con-
elusion we 
have previous
ly arrived at, FIG. 127. 
that the stream 
of air through a fan runs up the advancing faces of the 
blades, because every particle in the stream is subject to 
an accelerating velocity, and under precisely the same 
conditions of Inertia as a current of water running round 
the bond in a river, and as wo might foreknow, the air 
within a fau behaves in other respects like the water 
of a stream, subject to the action of centrifugal force 
Perhaps no better mode can be given of explaining the 
drag and the trail of fast running water by the side of 
still water, or of fast moving air beside relatively still 
air, than by proceeding with the aid of Fig 128-

91. Re-entering Air. — T h e streams of air running 
up the advanc-
fngfaces ofthe 
fan blades are 
shown by dlf-
feren t dla-
grams of effic
iency on each 
blade, and the 
object of this 
arrangement 
is to show the 
volumes of air 
due to the dif
ferent angular 
velocities o f 
the fun; for 
example, at f 
the fan is sup
posed to be 
running slow
ly, and at the 
blade*?, the ve-

FIG. 128. locity has been 
Increased, and 

consequently the depth of the stream is shown to be 
greater, but let us be careful to notice that this supposed 
increase in the depth of the stream is given, not as a dia
gram of volume, but of velocity; because, if the velocity 
of the stream Is doubled, the volume of discharge will be 
doubled without any Increase in the depth of the flow. 
At d, c and b the velocities are quick, very Quick and 
quicker, aud at a the velocity Is seen to bequlckest, 
and it really appears that we might have stated all this 
without hazard and without a diagram, but let us pro
ceed to notice that the different velocities of the air 
streams in a fan generate a serious Interference by caus
ing a re-entry of air and thereby entailing a considerable 
loss of useful effect. 

92. The Drag* and Trail of Currents.—It is im

possible for a rapid stream of water round a curve to 
have its Inside limit so sharply defined that the moving 
particles of water can glide past the particles at rest 
along Its Inside boundary plane without moving them; 
and Indeed they are moved, and sometimes large eddies 
or whirls are set in motion, beside innumerable small 
ones, and what takes place iu the water stream takes 
place under the excitement of the same cause in a ven
tilating fan of open construction. 
There Is, however, In a fan with a clear open discharge 

either Into an evolute case or into the open air, a cause 
of interference with the incumbent air between the 
blades, and that is the depression in the rear of the 
blades, whereby tho outside discharged air is made to 
re-enter, and the re-entered air is next ejected by the 
drag and trail of the air streams, as their surfaces swiftly 
wipe up and carry with them the particles of re-

FIG. 129. 

entered air. The principal directions in which the re
entry streamlets flow into a fan are shown In the figure, 
and also the modifications of these movements due to 
the different velocities of the fan, as at g, h, i,j, k and I. 
Much talent has been expended and wasted In fruitless 

attempts to improve the efliciency of the fan,first,by giv
ing to the extremities of the blades receding curves, 
second by covering the fans with Involute cases, and 
third, by giving undue importance to the advantages of 
the evasee chimney. 
Strange to say the Capell fan was the first one con

structed on a correct principle to prevent the re-entry of 
the outer air, aod this fact is manifest by a cursory in
spection of Fig. 129 where it is ?een that oblong doore 
are provided for the discharge of the streams of air from 
the blades, while the rest of the cylindrical space is cov
ered witb a clo3e shell to prevent the re-entry of air, and 

experience has proved most conclusively that this was a 
step in the right direction, as we shall just now show 
most clearly. Every opening or port of discharge was 
ln the first Capell fans covered with a reaction oap whh 
the intention of recovering ihe otherwise lost energy of 
discharge by first deflecting Ihe outflowing air in such a 
way, that its tangential velocity would be neutralized 
and second, It was expected that the Inertia due to the 



IH THE COLLIERY ENGINEER AND METAL MINER December, 1895. 

arresting ofthe motion, would react on the caps, and 
thereby restore the otherwise "great" loss of onergy-but 
the resistance due to tho excessive friction of the air 
pressing unduly on the under surfaces of the caps and 
the wasted energy lost by the caps beating against the 
external air, wus found to be greater than the gain. The 
caps are seen a, b, c, d, etc., the direction of the motiou 
of thf fan is shown by tho arrows A and B, and the sup
posed directions of the ejected curreuts aro shown also 
by arrows. 

93. Improvement in Fan Construction.—The 
caps are now dispensed with in tho Capell fan, and as 
far as ihe cylindrical shell and the ports of discharge 
are concerned it is now like Fig. 130, and the ports of 
discharge ure seen at S, S, S, etc., and the closed shell 
is marked C. 
The closed shell and ports did not however altogether 

prevent the rotary motion of tho air between the rears 
of the blades and the surfaces of the outflowing uir 
streams, for it now only changed in character and be
came truly cyclonic as shown at d and e Fig 131. W e 
m i g h t con
clude that 
these innocent 
eddies could 
not seriously 
interfere by 
setting up a 
high resistance 
within the fan, 
but this is a 
m i s t a k e be
cause the air 
of these whirls 
turning at a 
very high ve
locity w o u l d 
meet with cou-
s i d e r a bl e re
sistance, first 
from friction, 
but sec o n d , 
and most of all 
from the arresting of the motion of the air when thrown 
off tangentially Irom the whirl, for then it is constantly 
in course of being arrested aud of being set in motion, 
and tho energy thus wasted directly reduces the effici
ency of the fan. T o prevent this waste, Capell has 
come to the rescue again as shown by Fig. 132. 

Fio. 132. 

This cut wus actually made by the direction of the 
writer, before he had seen a drawing of Capell's latest 
patent, and by the figure it will bo seen that the writer 
Introduces covering constricter blades that confine the 
uir streams within a proper depth ou the advancing faces 
of the propeller blades. The covering blades are marked 
S, S, S, etc., and tho propeller blades are lettered B, B, 
B, etc., and the spaces between B and S are chambers 
thut contain confined air, cut off or isolated from the air 
streams on the propeller blades. Capell claims that he 
has by this means Increased his efliciency, others that 
have tried his fans support his conclusions, and the evi
dence that has been produced from deductions out of 
the operations of mechanical law, appears at uny rate, 
to be irrefutable. 

94. Back Pressure Due To Involute Cases.-
The back pressure due to the resistance or friction in the 
path of the swiftly moving air, discharged through ttie 
Involute caso of a fan, Is at auy rate as great as the gain 
of reduced resistance, in the evasee chimney. In short, 
the involute case and the evasee chimney do not, except 
in the case of the blowing fan, Increase the efliciency 
when the joint areas of the ports of discharge are 
sufficiently reduced to prevent current oscillation. The 
Waddle fan Is without an Involute case, and, therefore, 
without an evusee chimney, and we cannot conceive how 
the addition of these costly appurtenances would improve 
the efficiency of that fun. It is true that where there is 
no enclosure over the spaces between the propeller 
blades, an Involute cuse uud an evasee chimney are es
sential, but where the blade ports of discharge are 
reduced to a correct area, and especially by constrictor 
covering blades, the involute case and the evasee chim
ney cannot iucrease, but rather reduce the efficiency of a 
fan. Back pressure Is necessary at the discharge of a 
fan, but at most It Is only a small fraction of the mine 
resistance, and yet the proportionate value of this frac
tion varies with fans of the sume make, exhausting from 
different mines that are like as many organ pipes, of 
different wave pitch. It would appear at flrst glance 
that tho involute case supplied the required back press
ure without any further reduction of the ports of dis
charge from the propeller blades, but we have learnt 
that by so doing wo introduce other causes of waste, 
such as the re-entry of air between the blades, and, 
therefore, we see that to Improve a fan, due attention 

must be given to the ports of entry, to see that they are 
large enough to prevent needless waste of energy, and 
for the Fame reason we must so adjust tho areas of the 
ports of discharge, that, the back pressure is just suf
ficient to prevent tbe re-entry of air, or we must provide 
covering constriction blades, to prevent the formation of 
revolving cycles, that consume energy by the constantly 
arrested tangential motion of these uir streams. 

95. Throbbing Produced B y Ventilating Ma
chines.—The wave motion that is so detrimental to 
the efficiency of mechanical ventilators, is strongly pro
nounced, where the engine is on the same sbaft as the 
fan, or ou the first motion, and the steam is used at a 
high pressure with an early cut off. 
Hero the throbbing due to the intermittent action of 

the fan can be felt as a strong pulse Iu the furthest nook 
of the mine and so strong Is your perception, that you 
can couut the strokes* of the engine. Careless observa
tion iu these matters, has made many costly experiences 
where rotary and reciprocating pumps have been tried 
to secure a greater efficiency than that of the fan. The 
inventors of the ventilating pumps did uot foresee the 
loss of energy that would occur by setting air in motion 
with a varying velocity, and consequently these machines 
have all rapidly fallen out of use, and we ouly introduce 
them here to interpret the mechauical law." that operate 
In all other machines used for ventilating mines. 

96. Ventilating Pumps.—First then lot us notice 
Nixon's ventilating pumps as illustrated by Fig. 133. 

FIG. 133. 

They made tho air move In distinct gusts and it 
was expected that they would directly force the 
air. without any recoil whatever, and would replace 
the machines that depended for their action on the 
operation of the "mystical" centrifugal force. None 
of these expectations, however, were realized, because 
the loss of energy due to intermittent action, and the re
sistance at the door valves was so great, that these ma
chines wore very far behind the worst examples of the 
centrifugal fau in efficiency. The figure furnishes an ox-
ample of a reciprocating piston pump, that is oblong in 
its transverse section, the piston being 20 ieet high and 

FIG. 134. 

12 feet wide as shown at P, This heavy moving parti
tion was made to run with vory little friction on wheels 
rolling ou rails flxed on the tloor of the pump chamber, 
as W, W, and R, B; the wooden piston rod or spear S, 
was connected directly with tlie piston rod of a steam 
cylinder of vory long stroke and the piston P is now ac
cording to the indication of the arrow and the positions 
of tlie vulves, moving from left to right. It will be seen 
that two valves atthe "top left" and other two at the 
'•top right" and marked E E and E E are delivery or 
ejection valves and open outward, and that two at the 
"bottom left," and other two at tho "bottom right" open 
Inward, and are intake or lojeeton valvss, us / / and //. 
The injection valves are couuected with an air drift, as | 

T und F, and these flues are In open connection with 
the shaft or slope at D. When the piston is moving 
from the left, the "left bottom" injection, and "right 
top" ejection valves are opeu, and consequently when 
the pistou is moving from the right, the "right bottom" 
injection and the "left top" ejection valves are open. 
Fig. 134 illustrates in vertical section, Cook's rotary 
ventilating puinp. The wind wave pulse due to this 
pump was painfully manifest, and it was difficult Indeed 
to obtain a correct reading of the mine resistance incon
sequence of the unsteadiness of the water levels in the 
gauge as they oscillated rapidly. 

Several of these rotary pumps were set to work at the 
irou mines in Cleveland, Yorkshire, aud at the coal 
mines in Durham, England, and the writer recently 
noticed ln the Colliery Guardian, that the last of these 
machines ln Durham was lately replaced with a fan at 
Hutton Henry Colliery, Wingate, Durham. This pump 
first consisted of two cylindrical drums A and B, set In 
separate cases E, K, side by side and mounted on the 
same shaft S. Tho drums were from 10 to 16 feet in di
ameter and from S to 10 feet ln length. The main shaft 
passed through the centers of the cases, and the drums 
were mounted eccentric to the shaft, so that wheu the 
oscillating shutter D, closed the mouth of the drift the 
center of tlie drum B, was right of S, and when the 
mouth of the drift was wide open at the shutter C, the 
center of the other drum was left of S. N o w as a drum 
revolved one side was always nearly touching the inside 
surface of the circular case, while the shutter was oscil
lated by a crank on the hinge ends of G and D. The 
shutters were the same in breadth as the drums were in 
length, consequently it is eas}* to see that, as the eccen
tric drums revolved and the shutters so oscillated that 
they always nearly touched them with their tips, 
the pair of drums constituted a double acting pump hav
ing their intake at the drifts E and F, and their dis
charge Into the open air at L, L. In looking into this 
pump, from the standpoint of L, when it was In motion, 
you felt as though you were at sea and as the huge gas 
tank-like drum came swelling up it seemed very like the 
roll of a huge wave. There were three serious short
comings in this machine. 
First, the re-entry of air was very groat, us the drums 

could not closely touch the case either ou the face or at 
their ends, and the tips of the shutters wore always 
about an inch and a half from touching the drums. 
Second, the machine could not be run at a speed of 

more thau 20 revolutions per minute, because the cen
trifugal force, due to the rotation of tho eccentric drums, 
would otherwise break tho shaft or tear it out of its 
bearings. 
Third, the drums made such a variable depression in 

tho drifts that the loss due to intermittent action made 
it an exceedingly wasteful motor for mine ventilation. 

97. Recapitulation.—1st. There are two paths of 
tho least resistance in curreut motion, and true to one 
of these paths the stream of air through a fan Is con
fined or constricted on the blades. 
2nd. W e have noticed the reasons why diffusion does 

not occur between the blades of a fan. 
3rd. The retreating curvature of the outward extrem

ities of the fan blades is wrong in principle and wasteful 
of energy. 

4th. Tho waste resulting from the eddy movements 
produced by the re-entry of air between tho blades ought 
to be prcvented. 

5th. There should be a separate port of discharge for 
every blade in a fan, and therefore the open space be
tween the blades should be partially covered to prevent 
re-entry. 

6th. The waste within the fan blades, even when 
covered, as the result of eycloidal eddies c;istiug off the 
rotating air tangentially, wheu the energy of the moving 
particles is wasted by their motion being arrested. 

7th. The importance of the Capell constricter cover
ing blades. 

8th. The loss due to the intermittent action of recip
rocating and rotary air pumps. 

[TO BE CONTINUED.] 

CHEMISTRY OF MINING. 
Oils Used for Illumination—The Behavior of 

Burning Oils.—Smoking and Non-Smoking 
Oils.—The Three Stages of Combustion.—The 
Causes of Smoking.—How to Test Oils for 
Safety Lamps.—Photometric Measurements.— 
The T w o Modes of Measuring Light.—Shadow 
Measurement.—Measuring Light by Equaliza
tion. 

69. Oils Used for Illumination.—It Is now our 
business to become acquainted with tho various illumin-
unts that aro Iu use In mines, and as many of them are 
only different in kind and not in character, the investi
gation of the whole matter will uot therefore require the 
expenditure of much of our time. 

In so far, however, as the physical properties of these 
lumiuants are concerned, they are recognizable under 
four heads, as, electricity, coal-gas. the fixed oils and 
the volatile oils, and it will be chiefly with the fixed 
and the volatile oils that we shall be engaged, as they 
are the chief illuniluants lu use in mines. m 

The flxed oils are vegetable and animal productions 
that can be separated from their containing tissue with
out the application of heat, and are such as olive-oil, 
palm-oil and cocounut-oil, etc. Nearly all the oils ob
tained by great heat and distilutiou are volatile, that Is, 
they evaporate at ordinary temperatures as gas, and 
such are often called "spirits," as "methylated spirit," 
spirit of turpentine, spirit of sugar or alcohol, etc. 
Many ot the mineral oils are very volatile when heated 
above '.10° F., as petroleum, benzine, etc. 

70. Tbe Behavior of Burning Oils.—The burning 
of these oils is full of Interest to the miner, and not only 
from the standpoint of their use as Illumiuants, but from 
what we learn in the burning of these different oils. 
All the oils are hydro-carbons, and, strange to say, 

the individuality of the oils in every case, results from 
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the greater or lesser proportion of carbon contained in 
each compound; aud moro remarkable still, tlie fixed 
oils contain more carbon thau the volatile ones, and be
ginning with C IIt or marsh gas, aud continuing through 
a series of gaseous hydro-carbons, we at last reach a 
compound of carbon and hydrogen, In whieh, if the tem
perature of the gas is reduced, it becomes a spirit, aud 
after this, with a little more increase of the carbon ele
ment, we get a volatile oil, aod with a still greater In
crease of carbon wo get a fixed oil, and with a further 
increase of carbon we get a solid fat, or wax, and with a 
still greater incresso of the carbon element we get resin, 
pitch or bitumen. 

71. Smoking* and Non-Smoking* Oils.—Tho 
reader must have noticed that In burning alcohol, 
methylated spirit, or spirit of wine, all three being nearly 
thesame compound, we obtain a very hot fiume with 
very little Illuminating power and no smoke. N o w 
the illuminating power of a flame is the result of a 
vast numberof unburnt solid particles having had their 
temperature raised to a white heat, and iu this state they 
emit light; If however, these particles are burnt us in 
the case of the carbon in a Bunsen flame, theu the flame 
of olefiant gas gives uo more light than tbat nf the llame 
of alcohol. This brings us to the sought-for poiut, 
namely, good light is the result of tbe imperfect combus
tion of a portion of the earbou In the llame under notice, 
and there are three stages ln tho combustion of tlie car
bon that are of flrst-class importance, and especially so 
wheu we notice, that we are always trying to obtain tho 
best possible light with the smallest consumption of oil. 

72. The Three of Stagas Combustion—The first 
stage occurs when all the carbon is completely burnt as 
in the Bunsen flame. 
The second stage occurs when much of the carbon is 

burnt, aud just sufficient remains unburnt to give a good 
light, without a smoky flame. 
The third state occurs when very little of the carbon 

is burnt, and it is therefore nearly all set free as a dense 
black cloud of soot aud smoke, making tho air thick and 
•r-ulTocating. 
There are four causes of the production of smoke by 

the flames of lamps. 
73. The Causes of Smoking.—The flrst cause Is, 

carbon will not burn lu oxygen until it reaches the tem
perature of incandescence; the result is, if cold air chills 
the flume It prevents tho ignition of the carbon. 
The second cause is an insufficient supply of air to 

carry on the combustion of the gas evaporated by the 
burning oil. 
The third cause Is the high proportion of carbon 

In a thick oil, burning with a thick wick. 
The fourth cause is the too rapid volatilization of the 

oil when more gas is evaporated thau the limited supply 
of air to tho surface of the llame can burn; for example, 
the proportion of carbon in turpentine is verv much less 
than in resin and yet so rapid is the volatilization of the 
gas from turpentine when heated, that the flame gives 
off more black smoke than that of burning resin. From 
all this we see that dlfferout oils contain different pro
portions of carbon, and are quicker and slower iu their 
volatilization, hence some are bettor adapted for one use 
and some for another, and this brings us to the point 
where we should bo able to determine the adaptability of 
an oil for producing light lu a miner's safety lamp 

74. H o w To Teet Oils For Safety Lamps.—After 
a little Investigation we discover that the destructive 
analysis of the oil Is not tlie best mode of testing, and an 
easy and correct gauge can be applied by finding the 
length of the funnel required to produce a clear light 
without smoke. First, then let us refer to Fig. 114, and 

it will be seen that 

i$S 

the flame Is capped 
with a lazy cloud of 
smoke, as the result 
of the too rapid vola
tilization of the oil at 
the wick W, or the 
too rapid conversion 
of the liquid oil into 
gas; and a further 
cause is found in the 
small supply of 
oxygen, as it can only 
enter into active com
bination with the 
combustible gas at 
the surface of the 
flame F, as shown by 
the arrows a, b, c, d. 
In these days of 
* 'kerosene lamps," 
the smoking of the 
flame before the fun
nel Is flxed is a fami
liar experience, and 
the change produced 
by the addition of the 
chimney is very pro
nounced, and wo can, 
therefore, imagine 
that there will be 
degrees in the com
pleteness of the 
c h a n g e from im
perfect to perfect 
illumination; for 

example, the case before us is the worst so far as light 
is concerned, and if we add a very short chimney we 
would slightly improve it, and a longer one more so aud 
as this is the case, we may also see that a length of 
chfmney that would produce a good light with one 
sample of oil would not bo long enough to do the same 
•with another. 

It is evident then we have at our disposal one of the 
most simple and decisive tests of the fitness of an oil 
for use in a miner's lamp. Smoke is generally pre
vented by applying a draught to the flame, but the 
motive column to produce a draught in a miner's lamp is 
very small, and when we consider how a small increase 

of carbon in the composition of the oil, or a small In
crease In the rapidity of the volatilization of the oil. or 
further, when we consider the resistance the air has to 
overcome in forcing it--* passage into and out of the lamp 
through the meshes of the gauze, we ceaso to wonder at 
the much repeated cry of "bad oil." For to explain 
then, how the oil Is tested for its fitness to be used in 
miners' lamps Fig. 115 is Introduced, aud us we may ex
pect, the pro
cess is depend
ent on the use 
of staudard val
ues such as cot
ton wick of a 
fixed size, und a 
glass chimney 'i 
Inches long. 
Tlu-plate ves
sels for oil wells 
are prov ided, 
and these are 
filled with the 
oils to be tested 
as shown In the 
figure at D and 
E. N o w t o 
make the ex
planation easy 
to comprehend, 
let us make a 
test "in fancy," 
and first try the 
short chimney 
on E, and here 
the flame Is 
found to smoke 
freely; next try 
thelongchimney 
B, and now the 
Hame Is fouud 
to be clear and 
smokeless, but we could not provide to have a draught 
equal to this in a minor's lamp, therefore, however good 
the oil may be as a lubricant aud even as a lumlnant in 
a good draught, It Is nevertheless unsulted for hurning 
in a safety lamp. Again, try the short chimney on the 
sample D and here It is found to bum brightlv aud with
out smoke, and now we conclude this oil Is as good as 
any wo can buy for safety lamps, and therefore the 
sample It is accepted. 

75. Photometric Measurements.—Oils have not 
only to be tested for smokeless flames, but also for their 
illuminating power, and lamps also require to be tested to 
determine their efliciency of diffusion. For improperly 
constructed lumps set up an Interference or obstruction 
to the free passage of light. 
W e therefore require a simple test for measuring the 

Illuminating power of oils, aod the efficient dispersion of 
tho light by lamps. For these tests we also require a 
guage based on standard and accepted values, and the 

inating power of the lamp Is 

.25 caudle power. Again, if the lamp be taken as the 

unit of measure, then the candlo Is = 4Iaiup power. 

Lamps are, however, always reckoned in candle power. 
Fig. 117 is another illustration of a photometer or 

light measurer, and In this case also the means em
ployed are of a simple character. Two boards are joined 

FIG. 115 

together in such a way, that one is perpendicular to the 
other, as B and W, and tiioy are covered with white 
paper and a pencil rod is fixed In the base board us at P 
By this means the candle C is made to cast a shadow as 
shown at S, and the lamp is made to cast a shadow on 
the ba=e and the upright board as at H, and If the lamp 
is moved alternately nearer and further from the pencil 
until the shadows are equal ln depth, then the powers 
of the lights, are as before directly proportionate to the 
squares of their distances from the pencil. Suppose 
in t lis case the lamp is distant 11 inches and the caudle 
is distant 1, inches, then the candle power of the lamp Is 

yfi == -418 + . 

78. Measuring Light by Equalization—Fig 118 
is an illustration of the photometer often met with at 
gas works, aud In this case adisc D Is moved to and fro 

gauge foi ufety ! power. 

FIG. 114. 

76. The T w o Modes of Measuring Light.—There 
are two modes of measuring the illuminating powers of 
flames and the flrst is based on an adjustment for the 
equalization of shadows, and the second Is based on an 
adjustment by which one light Is made to equalize the 
light of another, when both illumine one point. 
The Intensity of light varies inversely as the squares 

of the distances of points from the luminous centres, as, 
for example, let some distances from the luminous 
points be 1, 2, 3, 4, 5, 6. 7, 8 and 9, then the intensities 
of the light at tho distances will be 1.1 i JL J, JL 
-A. -^ and ̂  " I i ' " ' r t ' 
This means to say that If the Intensity of the light at 

a distance of 1 is 1, then at a distance of 9 It will be --f 
Perhaps there is not to be found a better teacher thau 

that furnished by an example, and for this purpose. 
Iherefore, let us Introduce Fig. 116. This is the most 
easy method known for measuring the illuminating 

FIG. 116. 

powers of different lights, for by it the measurement 
only requires the use of an ordinary house table as T a 
sheet of white paper as W, W, a long lead pencil having 
a cork or bung for a base as P, and a standard candle 
as O, and the other light or lamp with its flame elevated 
to the same level as tho candle flame as at L. 

77. Shadow Measurement.-Now for the meas
urement: Move the rod or pencil to and from the can
dle until you hud fhe shadow of tho candle at U, of the 
same depth or darkness as the shadow from the flame of 
the lamp at 8, and when the shadows are thus equal in 
darkness, theu the lights are proportionate in illuminat
ing power to the squares of their distances from the 
pencil and suppose the lamp L is distant 10 inches from 
P and the candle C, is distant 20 iuches from P, then 
if the candle be taken as the unit of measure, tho illum-

on a bar B, until a spot of oil on the centre of the paper 
diaphragm, fixed In the eliding sleeve at S, appears 
quite black. N o w if S is too near to C and you look at 
the diaphragm from the L side, a light is seen from C, 
or If it Is too near to L and you look at the diaphragm 
from the C side you cau see light from the lamp, but if 
8 is set at a point where the two lights are of equal 
intensity then no light is seen by looking at either side 
and the spot appears black, and If the distances are now 
measured, and are found to be L 20 Inches and C 30 

20* 
inches, then the candle power of the lamp is j = .44 -f-. 
[TO BE OONTINUED.] 

MINING METHODS. 
High Pressure Ventilation—Terms Used in Venti

lating—Potential, Velocity and Pressure—The 
Situation of Mine Shafts—Directions of Cur
rents Along the Faces of Workings—Favorable 
Conditions for Ventilation —Recapitulation of 
Facts 

72. High Pressure "Ventilation.—Erratum : In our 
last chapter, ln the November number, the last formula, 

P — ( P % ) = p, should havo been P-(p'!) — p. 

Tho difference of current potential, or the power that 
sets tho ventilating air currents of a mine ln motion, is 
greatest when the workings are situated upgrade from 
tho shafts, or where the shafts are situated at the bot
tom of the pitch. The reasou for tho high pressure re
quired to ventilate a mine with the ingoing air ascending 
and the return air descending, Is soon found and as easily 
explained, but there are other matters of great iinport-
auce involved iu this investigation that claim our atten
tion ; for example, a high pressure implies great resist
ance and a reduced current velocity, or a great expeudi-
tui*H of cost 10 produce the euergy required for the high 
resistance to be overcome. 
It is a mistake to act on the supposition that a large 
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volume of air is all that is required for the complete and 
satisfactory ventila'ion of a mine, because a large vol
ume of air Is often found to be circulating, while some 
of tho upgrade districts ID a mine are standing, not ouly 
charged with gas, but with a stagnant ventilation. Here, 
then, wo are confronted with two facts that require ex
planation ; first, much gas and au ineQlcieut ventilation, 
wliile all the other districts in the mine have a more than 
sufllcient quantity of air circulating ; second, the upgrade 
workings are not ventilated, while the downgrade work
ings coutaiD no gas and are ventilated with a "strong bre
eze of wind." What, then, Is the cause of this opposite 
condition of the upgrade and downgrade workings? The 
answer is, the curreut pressure is too low to overbalance 
the descending return curreut, that has been rendered 
specifically lighter by being heated and mixed with 
marsh-gas. W e see, then, that a high current pressure 
is as necessary for the complete ventilation of a mine 
as a large volume of air. 
The first proposition is a satisfactory introduction to 

to the solution of the problem that a mine always re
quires a high current pressure when tho shafts enter 
the seam at tho bottom of the pitch of the upgrade 
workings. 

73. Terms Used in Ventilating.—To make all 
this clear it is necessary lu the first place to define out-
terms and the most Important ones aro those of "poten
tial," and "difference of potential." Potential means 
the disposable power that sets the ventilating currents 
in motion aod speaking of the entire mine It may mean 
1,000,000 units of work. The "difference of potential" 
can be best explained with an example. Suppose an 
airway lo bo 6,000 feet long, and that a quantity of 
60,000 cubic feot of air per minute passes through it 
with a pressure of 10 pounds per square foot, theu the 
potential of the ventilation of that airway Is 00,000 X 
10 = 600,000 disposable units of work, and the differ
ence of potential will bo seen and understood if we 
divide the airway into two equal halves as 3,000 feet 
from A to B, and from B to C other 3,000 feet, or if 
the potential or disposable power at -4 is 600,000 units 
of work, at B it will only be 300,000 units of work 
disposable, or the difference of potential between A and 
B is 600,000 — 300,000 -= 300,000, and the difference 
between A and G Is 600,000 The difference of potential 

, •. -*u • 600,000 
for everv foot of the airway is = 100. 

0,000 
74. Potential, Velocity and Pressure.—Another 

matter requires close attention and it is this: The 
potential that would set up a high velocity against a low 
resistance, would only set up a low velocity against a 
high resistance, because tbe pressure required to re
move gas downgrade is obtained at the expense of the 
velocity of the current. For example, suppose that by 
some unknown cause the airway, we have just noticed 
as 6,000 feot long, has been nearly closed at the end C, 
then In that case nearly all the ten pounds pressure per 
square foot setting the air in motion at A, would be 
found as static pressure at C. Or this means, as before, 
you cannot obtain pressure to remove gas without doing 
so at the expense of the velocity of the current; and 
Independent of all the differences in velocity that arise 
from splitting, greater differences are produced by the 
resistances set up by return air-currents that are descend
ing from upgrade workings and have been rendered light 

has to descend. The directions of the currents may be 
traced by the arrows, and the movements of the local 
curreuts lu the panels are seen to be all ascensional, 
uud, indeed, if this provision was not made, the re
sistance would be very great. A little explanation of 
the figure will assist in making the previous remarks 
still more evident. Tho direction of the pitch is shown 
by the arrow. The districts most distant from the 
shaft as I aud 2, are seen to require no regulators, but 
they aie provided for the districts 3, 4, 5, and 6. It is 
commonly said that the regulators lu the districts near 
the shafts, are to prevent too much air circulating In 
those panels, but the real use of these regulators is to 
throw forward a greater difference of potential, for the 
ventilation of districts 1 and 2. 

76. Directions of Currents Along the Faces of 
Workings—Fig. 119 shows theair currents moving 
downgrade aloug the working face, and the disad-
vaulages of this mode of current motion are two In 

number, for it may be said, the system is bad altogtther. 
First, when the main airways and the working face 

are all downgrade to the shaft, a very high potential is 
required forthe ventilation of the mine. 
Second, when tho regulators as shown at 1 and 2 are 

used, they are entirely out of place, as they introduce a 
resistance that Is already too great, and any gas collect
ing behind them would stratify, and the little air that 
did pass along the working face would blow through the 

Fio. 118. 

by being heated and charged with marsh gas. Where 
the air-current la moving ut a low velocity, it is not easy 
to mix the air uud the gas so that the latter may be 
removed, but under these circumstances it is wise to 
ventilate by uscension along the working face, and make 
the rapid main currents descend, as shown in Fig. 118. 

75. The Situation of Mine Shafts-Here the 
shafts are below the upgrade workings, the result Is the 
Ingoing fresh air has to ascend, while the return light air 

FIG. 120. 

regulators and leave thegas behind. The snme con
ditions would prevail In panels 3 and 4, only a little 
modified, aud even In panels 5 and 6 it would require 
the full force of the wind blowing without regulators, to 
remove gas. 

77. Favorable Conditions for Ventilation.—Fig. 
120 illustrates the most favorable conditions for ventil

ating a mine with a small potential. Here the seam is 
entered at the top, or the beginning of the pitch with 
slopes, and the ingoing air descends, while the light gas-
charged return air ascends, and even the cui rents along 
the working faces in the panels aro moving upgrade. 
Tho regulators are notshowD, but if used they should 
be flxed at the ends of the return airways of the panels 
3, 4, 5 and 6. Strange to say regulators can often be 
dispensed with In a mine of this kind when worked aud 
ventilated as shown by the figure, because the panels 
low down the pitch have their ventilation aided by the 
ascending current, that is heated and charged with light 
gas. Contrast this figure with the former one, and w e 
will find the reasons for the high potential required for 
the preceding example, and those for the low potential 
of the present oue. For example, suppose the potential 
required to ventilate the workings of a level seam was 
taken at 4, and the potential required to ventilate an in
clined seam with the shafts at the bottom of the pitch 
was G, then If the inclined seam was entered at the lop 
of the pitch with slopes, the potential would be Infer--n-
tially 2, and therefore, we see that the potential required 
to ventilate with shafts at the bottom of the pitch, Is 6, 

or =• 3 times greater thau that required for ventilating 

the workings by slopes entering at the top of the pltt h. 

78. Recapitulation of FactB.—Let us now recapit
ulate tho facts of prime importance in the lesson ; First 
then, with a giveu potential, this disposable energy over
comes a great resistance by reducing the square of the 
velocity ofthe air current and correspondingly increas
ing the pressure. Second, to remove gas in upgrade 
workings, the velocity may be GO reduced, as to rait e 
the pressure almost up to its static value, or to that re
quired for the ventilation of an entire mine. Third, the 
air current along the working face should move upgrade, 
wheu the line of the face pitches. Fourth, the slopes or 
shafts secure the least expensive ventilation, when they 
enter the seam at the top of the pitch. Fifth, regulators 
aie often dispensed with when all the return air-currents 
of the, mine have an ascending motion. 

[TO BE CONTINUED.] 

A Good System for Your Store. 

A question that has bothered the different mining com
panies for a good many years is "What is the correct 
and best system to use in our store ? " Stores which are 
ruu iu connection with mines are generally in an isolated 
locality, and the store must have some system to pre
vent employes over-running their account at the store. 
A great many have adopted a round metal check, but it 
does not give the satisfaction the storekeeper or man
agers might desire. In the first place they are transf r-
able and are good for merchanise at Ihe store to who
ever brings them in. Again, being transferable employes 
can sell, or otherwise dispose of them, and frequently a 
man's family is deprived of his earnings because he is 
too weak to resist the fascination of a poker game or a 
game of craps. Sometimes a rival store gets hold of a 
number of these checks and presents them for payment 
at inopportune times and causes a great deal of worry to 
the mine. 
Another sysytem that has been tried with a greater or 

less degree of success is the old script or punch out 
ticket. These while they are not generally transferable 
have faults nevertheless. The employe says; "Holdon, 
you have punched out too much." The customer hold-
ng such ticket Is usually looking for the worst of It, aud 
after be thinks that the little punch has cut too wide a 
swath in his ticket, there is no way of convincing bim 
that he has not been swindled. The punch out ticket is 
usually printed on a simple card which could easily be 
counterfeited, is easily destroyed or disfigured, aud isthe 
cause of many misunderstandings between tho customer 
and proprietors. 
The best system that has been brought to our atten

tion isthe Coupon Book. This system is calculated to 
take much trouble and worry off the mind of the man 
whose mine has a commissary* annex. They are put up 
in book form, each book containing different amounts. 
These books generally represent $1, $2, $3, if 5, $10 or 
$20 aud have coupons In the books running from one 
cent or five cents up to 25 ceuts or a dollar as the store 
manager may deem best. It seems to us tbat the coupon 
scheme Is vastly superior over any system of punch outs 
or metal checks. The book Itself is not transferable 
and is good for merchandise only at the company store 
uud only to the man to whom the book Is issued or some 
member of his family. In tho book the coupons are per
forated so as to be easily detached, and after these ure 
once torn out by the clerk at the store, they are worth
less, as they are not good If detached. A man cannot 
claim that you punched out too much, or rather tore out 
too much, as tho amount detached from tho book is lay
ing on the counter before the clerk aud the customer. 
As they are not transferable, they cannot be sold. In 
fact the superiorty ofthe coupon book over any other 
system cau readily be seen. Tlie paper check wears 
out, is difficult to handle, bulky and uuwiedly after short 
use. The coupon being not good if detached does not 
become a circulating medium and therefore offends no 
Jaw, the Coupon Book being in substance simply an 
order to the employe on the store for a certain number 
of dollars worth of goods to bo delivered In partial de
liveries, and upon each delivery coupons to tho value of 
such delivery are detached until the book Is exhausted. 
W e know that a large number of concerns have adopted 
this system within the last few years, and it seeius to us 
that It will be used by a still greater number as soon us 
Its merits are discovered, us the system wherever given 
a practical test becomes popular both with the employer 
aud employe. Next to cash drawn by employes on ac
count, It is the best system that can be devised for the 
convenience of employes, and It Is therefore popular 
with them. 
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^^]WlSCELLANEOUS. 

* W H A T CAUSES T H E LIGHT O F T H E SUN. 

The light of the great orb of day emanates solely from a 
closely fitting robe of surpa^-uug brightness. Tbe great bulk 
of the sun which lies within thut brilliant mantle is com
paratively obscure, and migbt at first seem to play but on 
unimportant part so far as the dispensing of light and heut 
is concerned. It may Indeed be likened to the coal cellar, 
whence are drnwn the supplies thut produce the warmth und 
brightness of the domestic hearth, while the brilliunt robe 
where the sun develops its bent corresponds to the grate ln 
which the eoal is consumed. With regard to the thickness 
of the robe, we might liken this brilliant exterior to the rind 
of un orange, where the gloomy interior regions would cor
respond to the edible portion of tho fruit. Generally speak
ing, the rind of the orange is rather too course for the 
purpose of this illustration. It might be nearer the truth to 
ulllrm that the luminous part of the sun may be compared to 
the delicate Illmy skin of the peach. There can be no doubt 
tbat if this glorious veil were unhuppily stripped from the 
sun, the great luminary would forthwith lose Its powers of 
shedding forth light and heat. The spots which we see so 
frequently flecking the dazzling surface are merely rents in 
tbe brilliant mantle, through which we are permitted to 
obtain glimpses of the comparatively non-luminous interior. 
As the ability of the sun to warm and light tbis earth 

arises from the peculiar properties of the thin glowing shell 
which surrounds it, a problem of tbe greatest interest is pre
sented in an inquiry as to the material composition of this 
particular layer of solar substance. 
It is perfectly plain thut it is not composed ot any con

tinuous solid material. It has a granular character which is 
sometimes perceptible when viewed through n powerful 
telescope, but which can be seen more frequently and studied 
more satisfactorily on a photographic plute. These granules 
have an obvious resemblance to clouds, and clouds, Indeed, 
we may call them. There is, however, a wide difference be
tween the solar clouds and those clouds which float ln our 
own atmosphere. The clouds which we know so well are, of 
course, merely vast collections of globules of water suspended 
in the air. No doubt the mighty solar clouds do also con
sist of incalculable myraids of globules of some purticulnr 
substance flouting in the solar utmosphere. The material 
of which these solar clouds are composed is, however, I need 
hardly say, not water, nor is it unything in the remotest 
degree resembling water. Some years ago any attempt to 
ascertain the particular substance out of which the solar 
clouds were formed would at once have l>een regarded as 
futile, inasmuch as such u problem would then have been 
thought to lie outside the possibilities of human knowledge. 
The advance of discovery has, however, shed a flood of light 
on tbe subject, and has revealed tbe nature of that material 
to whose presence we are indebted for the solar beneficence. 
The detection of the particular element to which all living 
creatures are so much indebted is due to tbat distinguished 
physicist. Dr. G. Johnstone Stoney. 
In the whole range of science, one of the most remarkable 

discoveries ever made is thut whieh has tiiught us thnt the 
elementary bodies of which the sun und the stars are con
structed are essentially the same as thoee of whieh the earth 
has been built. This discovery wus, indeed, as unexpected 
as it is interesting. Could we ever have anticipated that a 
body ninety-three millions of miles uwuy, us the sun is, or a 
hundred million of millions of miles distant, as a star muy be, 
should actually prove to have been formed from th-**- same 
materials as those which compose this earth of ours and all 
whieh it contains, whether uuimute or inanimate? Yet such 
Is, indeed, the fact. We are thus, in a measure, prepared to 
llnd thut the material which forms the great solur clouds 
may turn out to be u substance not quite unknown to the ter
restrial chemist; uny, further, its very abundance in the sun 
migbt seem to suggest that this particular materul migbt 
perhaps prove to be one which was very abundant on the earth. 
Carbon is one of the commonest us well as one of the most 

remarkable substances in nature. A lump of coke only 
differs from a piece of carbon by the ash which the coke 
leaves behind wheu burned. As charcoal is almost entirely 
earbon, so wood is lurgelj composed of this same element. 
Carbon Is indeed present everywhere. In various forms 
carbon is in the earth beneath our feet and in the uir which 
we breathe. This substance courses with the blood through 
our veins • it is by carbon that the heut of the body is sus
tained, aud the same element is intimately associated with 
life in every phase. Nor is the presence of carbon merely 
confined to this earth. We know it abounds on other bodies 
in space. It has been shown to be eminently characteristic 
of the composition of comets. But the greatest of all the 
functions of carbon in the universe has yet to be mentioned. 
This same wonderful element has been shown to be ha all 
probability the material which constitutes those glowing 
solar clouds, to whose kindly radiation our very life owes its 
origin. 
Iu the ordinary incandescent electric lamp the brilliant 

fight is produced by a glowing filament of carbon. The 
powerful current of electricity experiences so much resistance 
as it flows through this badly conducting substance that it 
raises the temperature of the carbon wire so as to make it 
dazzlingly white hot. Indeed, the carbon is thus elevated to 
a temperature far in excess of that which could be obtained 
in any other way. 
There is no known metal, and perhaps no substance what

ever, which demands so high a temperature to fuse as does 
the element carbon. A tlfament of carbon, und a filament of 
carbon alone, will remain unf used and unbroken when heated 
by the electric current to the dazzling brilliance necessary for 
effective illumination. This is the reason why this particular 
element is so indispensable for our incandescent electric 
lamps. Modern research has now taught us that just us the 
electrician has to employ carbon us the immediate agent in 
producing the brightest of artificial lights down here, so the 
sun in heaven uses precisely the same element us the im
mediate agent in the production of its transcendent light and 
heat. Owing to the extraordinary fervor which prevails in 
the interior parts of the sun, ull substunces there present, no 
matter how difficult we may And their fusion, would have to 
submit to be melted, nuy, even to be driven off into vapor. 
If submitted to the heut of this appalling solar furnace, au 
iron poker, for instance, would vanish into Invisible vapor. 
In the presence of the intense heut of the inner purts of the 
sun, even carbon itself is unable to remain solid. It would 
seem that it must assume a gaseous form under such circum
stances, just as the copper and the iron and all the other 
substances do which yield more rendily thun it to the fierce heut of their surroundings. The buoyancy of carbon vapor is one of Its most remarkable characteristics, accordingly immense volumes of the carbon steum in the sun soar at a higher level than do the vapors of the other elements. Thus carbon becomes u very large and important -constituent of the more elevated regions of the solar atmosphere. W e can understand what happens to these carbon vapors by the analogous ease of the familiar elouds in our own skies. It is true, no doubt, that our ter-

restinl elouds are composed of a material totally different 
from tbat which constitutes the solar clouds. The sun 
evaporates the water from the great oceans which cover so 
large a proportion of our earth. The vapor thus produced 
ascends in the form of invisible gas through our atmosphere 
until it reaches an altitude thousands of feet above the sur
face of the earth. The chill that the watery vapor experi
ences up there is so great that tho vapor collects into little 
liquid beads, und it is, of course, these liquid beads, in 
countless myraids, which form the clouds we know so well. 
We can now understand what happens as the buoyant 

carbon vapor soars upwards through the sun's atmosphere. 
They attain at last to on elevation where the fearful intensity 
of the solar heat has so far abated that, though nearly all 
other elements may still remain entirely gaseous, yet the ex
ceptionally refractory carbon begins to return to the liquid 
state. At the first stage in this return the carbon vapor con
ducts itself just as does the ascending watery vapor from the 
earth wheu about to be transformed into a visible cloud. 
Under the influence of a chill the carbon vapor collects into 
a my raid host of little beads of liquid. Each of these drops 
of liquid carbon in the glorious solar clouds has a temperat
ure und u corresponding radiance, vastly exceeding thut 
with which the filament glows in the incandescent electric 
lamp. Wheu we remember further thnt the entire surfnee of 
our luminary is coated with these clouds, every particle of 
which is thus intensely luminous, we need no longer wonder 
at that dazzling brilliance whicb, even across the awful gulf 
of ninety-three million nf miles, produces for us the indescri
bable glory of davlight.—Condensed from a Lecture by Sir. 
Holier! Bad in the N. Y. .Sim. 

T H K 1 mi".1 O F AN O C K A N LINER. 

Let us spend an hour with Captain Handle of the American 
liner, St. Louis, on the bridge in mid-ocean. He first takes 
us into the wheel house. It is a room about ten feet long and 
ten feet wide, with a curved front. A wheel about three feet 
in diameter is placed in the center of the room, and you are 
surprised to see that the quartermaster keeps turning it al
most constant!v. Yon have always thought that he had 
Bimply to keep his eye on the floating compass in the box di
rectly in front of him and hold the ship steady in her course. 
As you look nt the compass you see tho ship veering now 
this way and now thut us she rolls and plunges, or as one 
screw turns faster than the other, and thus pulle the ship 
around. It is hnrd to make two independent •crews go at 
exactly the same speed, and so tills man at the wheel is busy 
al'. the time turning the ship straight. He hns to fight the 
waves nnd the screws and the winds at the same time, and he 
is u busy man. 
This steering-wheel controls the ship by means of a small 

column of oil in a little tube. By turning the wheel this way 
or that the oil in the tube is forced up or down, nnd that 
opens or closes certain valves in the stenm steering-gear four 
hundred feet away, nnd the rudder is turned as easily as if a 
child had done it. In most steamships the steam steering 
gear is controlled by hydraulic power—that is, by wuter— 
but the use of a column of oil is an improvement. 
As you look nbout, you see fastened to the cornice directly 

in front of tbe wheel man, n little scale in black with white 
lines marked off on it. There is a dial on it, and as the ship 
rolls you see that this Is a device to mark the degree of a 
roll. You may notice that it takes about n second for every 
degree of a roll. On each side of the room is another long, 
black gnuge, and the dials point to certain figures, generally 
between ninety and ninety-five. These diuls are little elec
trical devices, showing exactly how many revolutions the 
screws are making. The Captain, at a glance, knows wbat 
is going on in the engine rooms. 
Over in the corner of the room is another curious electrical 

'device. It is a little box with a clock in it. The Captain 
tells you it is the machine that controls the whistle in time of 
fog. The law requires a long blast of the whistle at such 
times every two minutes. By pressing in a button on this 
little clock upparntus, and by setting the clock In a certain 
manner, tbe whistle Is blown automatically for seven seconds 
every minute. There can be no error of man in that work. 
Just as sure as every minute comes around that whistle will 
blow seven seconds. Under the old way, when a man pulled 
the whistle cord, there was no exactness in the work. When 
the fog is over the button Is released, and the whistle stops. 
— From Harper's Hound Table. 

U U P A Y O F M E M B E R S O F CONGRESS. 

The question of whether or not members of Congress 
should be paid nnd the umount and mnnner of payment, has 
been one which has provoked much argument and warm de
bute since the Union was formed. In his work, The Amer
ican Government, Dr. B. A. Hinsdale treats this subject in an 
Interesting manner -
The clause of the Constitution relating to this subject runs: 

" The Senators and Representatives shnll receive n compens
ation for their services to be ascertained by law and paid out 
of the Treasury of the Uuited States." At the time of the 
adoption of the Constitution, as now, members of Parliament 
received no compensation whatever, but, as Dr. Hinsdale 
points out, the objections to such a practice are, flrst, that 
the State has no more right to demand the services of citizens 
than to demand their property, without a just compensation, 
and, secondly, that it tends to exclude poor men from tbe 
luwmaking function. These objections ultimntely cnusedthe 
Federal Convention to agree that members of Congress 
should be paid, though it was urged by Dr. Franklin und 
Gen. Pinckney that Senators, at all events, since they would 
represent the wealth of the country, should receive no com
pensation, and a proposal to that end received the votes of 
five States. A question more earnestly contested was who 
should l>e the paymaster. Some delegates to the Convention 
contended that the members of the new Congress, like the 
members of the old one (under tbe Articles of Confederation ), 
and especially that Senators, should be paid by the States. 
Those, on the other hand, who advocated payment by the 
nation, argued thut it was unjust to ask the State to pay for 
services rendered to the nation - that the several States 
would compensate their members ut different rates, thus be
getting jealousy and heart-burning; nnd thnt some of the 
Stutes might make the pay so low as to substitute (or the 
question, "Who is most fit to be chosen?" "Who is most 
willing to serve?" Mr. Madison, moreover, pointed out that 
Slate payment would impair the very elements of coherence 
und stability in the Federal Government which they were 
seeking to infuse ; Senators would become the mere agents of 
State interests and views, instead of being impartial guard
ians of the public good. Mr. Hamilton presented the same 
view in tbe tersest form : " Those who pay are the masters of 
those who are paid." These arguments were decisive of the 
source of payment. Another question arose, however, 
namely, whether the amount of the compensation sbould be 
flxed in the Constitution or be left to Congress. On the one 
hand, it was urged that the pay would need to be changed 
from time to time, and that it would be difficult or impos
sible to amend the Coostitution ; on the other hand, it was 
predicted that Congress would be likely to abuse the power It was also proposed that Congress should fix the eompensnl 

tion only once in twelve years. The following amendment 
to the Constitution was submitted to the States in 17H9, but 
failed to secure the requisite numlier of ratifications ; 
"No law varying the compensation for tbe services of the 

Senators and Representatives shall take effect before the 
election of Representatives shall have intervened." The 
matter wus finally left unreservedly to the law-making power; 
that is to say, each Congress has absolute power over its own 
pay, subject to the Presidential veto. In every case of change 
no matter when made, it has had effect from the beginning 
of the Congress making it. In other words, every law on the 
subject has been retroactive. The law for instance, of March 
16, 1816, reached buck to March 4, 1815 , the law of Aug. 16, 
185G, to March 4, 1855 ; the law of March 3, 1873, to March 4, 
1871, or two full years, It will be remembered that the law 
of 1878, knowu as the "Back Pay Grab." provoked severe 
criticism throughout the country, and the law of 1816 had a 
similar reception. In both cases it was the popular opinion 
that the increased compensation was excessive, and that the 
retroactive feature, although constitutional, wus improper 
and incompatible with the character of Congress. In both 
cases, the Congress hastened to repeal the obnoxious 
legislation. 
The compensation of members of Congress from the adop

tion of the Constitution to the present time is given as follows: 
From 1789 to 1815 they received £0 u day ; from 1815 to 1817 
the pay was $1,600 a year ; from 1817 to 1855 it was $8 a day; 
for tbe two years 1855, 1850, it wns £3,000 a year; from 1856 
to 1871 it was £5,000 a year; from March 4, 1871, to March 8, 
1873. the pay was raised to £7,600 a year, but since 1873 it 
has been £5,000. Except in the period 1816-1817 members 
have always received mileage. Down to 1815 this was 46 for 
every twenty miles of necessary travel going to and return
ing from the capital. From 1817 to 1865 it wus £8 for every 
twenty miles of such travel ; that is to say, in I860 a Senator 
from Oregon going to Washington and returning to his home 
by way of Panama would receive some £3,000 mileage each 
way. From 1865 to 1871 the mileage was only twenty cents a 
mile. In 1871-1873 it was the actual expense of travel. Since 
1873 it has been the same as it was from 1865 to 1871. Tbe 
curious circumstance is noted that for the single year 1795 
Senators received one dollar a day more than Representa
tive. We add that the Speaker of the bouse and the Presi
dent pro tempore of the Senate receive each £8,000 a year. 

FOOLISH SUPERSTITIONS. 

So serious u person as an undertaker laughed not long ago 
when some one told him the story of an old lawyer who had 
counted the number of carriages in a funeral prosession, and 
had died three months nfterwnrd. 
" That superstition does not influence men in my trade," he 

remarked briskly. " For years I have made a practice of 
counting the number of vehicles in every funeral line falling 
under my eyes, and I still live and am reasonably happy. 
When I am employed professionally, I have to learn by actual 
count whether the livery order has been filled ; and when
ever I see u line of carriages following a hearse, I run over 
the number from curiosity to And out how my rivals ure get
ting on. All undertakers do it, and you know they are pro
verbially long-lived." 
A similar comment was made by n clerk in n Western fur-

nishing-store, when he wns cautioned by a superstitious cus
tomer against opening an umbrella indoors. 
" I have raised at least ten thousand umbrellas in tbis 

shop," he remarked contemptuously, " and I have stood un
der eight thousand of them at least, and if it has brought me 
bad luck, I have never known of it." 
A hospital surgeon in a large city heard an old practlc-

itioner assert that accidents and diseases always occur in 
groups of three • and that he knew, us a matter of experience 
and observation, that if one boy broke an arm, and be was 
called to set it, two other similar cases would be certain to 
come up ln the course of a few weeks ; or that if he had one 
case of smallpox, he would be certain to have three. 
" Join my staff at tbe hospital, doctor," replied the sur-

geoD, " and you will soon be convinced that accidents and 
diseases are repeated in an unending series, and that your 
triple effect is a figment of the imagination. You would very 
soon abandon your rule of three, if you were to see, as I do, 
a hundred patients brought Into the wards in the course of a 
week. 
"Why, man," exclaimed the surgeon, " you are as foolish 

ns the old women iu New Englnnd who curried horse chest
nuts in tbeir pockets to keep off rheumatism, und would fnint 
from fright when they hud broken u lookiug-glnss or spilled 
suit on the table; uud as unreasonable us their husbands, 
who felt almost sure they ought to make their wills because 
they hud seen tbe moon over the left shoulder, or had been 
numbered in a company of thirteen people. Tbe world 
would be governed by a whimsical god of fantastic freaks 
and caprices If such trifles as these could determine human 
fortune or shorten human life." 
Thut was a common-sense way of dealing with popular 

superstition. All such foolish notions tend to impair faith in 
an orderly and all-wise Providence.—Youths' Companion. 

P H O T O G R A P H S BV T H E MILK. 

One hundred thousand photographs of actors, actresses, 
and celebrities every day is tbe record forced by the tobacco 
manufacturers who give uwuy such things to purchasers. 
For a limited time one company alone had a demand for 
four hundred thousand pictures daily. At another time 
recently tbe representative of a largo tobacco concern went 
to a photogrnpher of New York nnd desfred to place an 
order for one million cabinets, to be delivered in six months. 
The man who says "Now look pleasant" simply threw up 
his hands helplessly and said that he could not possibly 
print so many photographs in that time were the sun 
to shine every day und for twenty-four hours at a stretch. 
He confessed that he found his limit from one negative 
to be from ten to twelve prints a day; also -".hat, increase 
his negatives as he might and spread his printing frames 
on every roof in his neighborhood as he might, he would 
still be simply paralyzed when it came to fixing, toning, 
washing, and mounting. And the picture-hungry man 
went to a place near by, where they could fill his order in 
ten days, where they print, develop, fix, wash, dry, und 
mount pictures by the mile—where in fuct, tbey run them 
out by machinery at the rate of 100,000 u day on a pinch, 
and produce between 60,000 uud 70,000 daily, all packed, 
regularly. 
It is a marvel of modern photography. It is, as compared 

with the hund process, whut the great lntter-day inset print
ing presses, nre to the old Washington hand presses, nnd it 
works not so very differently, for a great roll of sensitized 
paper more than 3,000 feet in lenglh and three feet wide goes 
into one end of the apparatus untouched and comes out at 
the other end in the form of large, dry sheets of finished 
photographs. All this Is managed with the utmost mechani
cal precision, and every picture is perfect when it emerge.1*. 
The process is a new one. Of course it acquires its value 

from the constantly increasing demand for immense numbers 
of photographs. Six or seven negatives of the regulation 
sort are plnced in a frame, side by side, and the string of 
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them thus formed is placed in the printing machine. A roll 
of bromide paper, prepared with a quick-ucting emulsion, 
is suspended or pivoted at one end of the machine, and the 
end of the paper is started through. In tbe half-cylindrical 
exposure box, containing the negatives, an intense light 
is produced by means of eight incandescent electric lamps. 
When ull is in readiness a platen below presses th*' pup**r 
up against the negatives, th-* light is turned ou. und nu ex
posure of one or two second-* is mnde. Instantly the lumps 
go out. the paper is pulled along by a winding-up device 
and tbe operation is repented. When one or more of the 
negatives are less intense than their fellows uud the ordinary 
exposure is found to be too loug, thiu sheets of waxed or 
tissue paper are pasted over, to filter the light rays and 
render them less active. 
The roll of paper, upon which nothing appears, the impres

sions being all latent, is now carried to the developing, 
fixing, uud washing tank, where it is again suspended and 
unwound us the process goes forward. The first compart
ment of the tank is provided with a developing solution, 
the next with water: then come byposulphide of soda 
(fixative), water, alum, and more washing, until finally the 
broad ribbon goes into tbe drying box, hot uir heated, up 
whicb it travels to the top lloor, to be cut iuto sheets for 
easy handling. All the tanks are provided with sets of 
rollers, both at the top and bottom, and, as the tanks nre 
three or four feet deep, the strip remaius in each solution 
for several minutes, although it travels at a rate of about 
ten feet a minute. The process, so easily watched, is most 
remarkable. The lamps over the roll and developer tuuk 
are red or non-actinia, und under their glow the white paper 
enters the fluid over the first roller. When next it appears, 
to dive again, the half developed faces show dimly, and nt 
the next emerging ure strong, clear, aud wonderfully uni
form. Down, after a washing, goes the band into the 
"hypo," tu e • up clean-d. nnd when al last the washed 
aud alumi'd pictures go up the drying chute they are things 
of beauty aud perpetual joys. 
The possibilities of this automatic process are almost 

Incalculable. It would be eompnrntively easy to take a 
flash-light photograph of the largest audience thnt ever 
assembled in any theatre at 0 o'clock, nnd then to hand 
every one a finished picture as he or she went out at the 
door wln-u tbe play was done. In the case of the Defender-
Valkyrie races n company could have placed at least 100,000 
mounted photographs of the finish on the streets next day. 
It would easily be possible to produce 250,1100 pictures every 
day. Of th** large panel pictures the apparatus would then 
turn out 25,000 as a fair daily average. From any one 
single negative 20,000 finished "cabinet photographs could 
be furnished each day—as against the twelve produced by 
the ordinary method.—IV. Y. Sun. 

RAISINS. 

A Raisin Vineyard is in full bearing in three years, but the 
grape has uot reached its perfection until the vine from which 
it springs is six or seven years old. 
The Muscat and Thompson seedless aro the best variety of 

raisin grape cultivated, the latter having only been intro
duced within the last few years, but the Zinfundcll and Sul
tana have also large claims upon popularity. 
Standing before one of these vines, upou which inverted 

cones of countless perfect spheres are hanging—each clus
ter weighing several pounds—a vision of the Hebrew spies, 
with their magnificent grapes of Eshcol, borne "••on a staff 
between the two," rises before us, and involuntarily we ex
claim, "Is not this also the Promised Land'. " 
About th*' 1st of September the long sunny days, the dewless 

nights, ami the percolated soil have perfected their marvel
lous work, and tbe flrst crop is ready to be gathered. By 
this time the laterals have run riot, and the vineyurdist can 
scarcely see over the top of his vines. 
The process of grape-gathering for raisins requires the 

most delicate handling and cleanliness. Hundreds of shallow 
wooden trays, about five feet square, are distributed among 
dozens of trained pickers. The bunches are carefully out 
from the vine nnd as carefully laid upon the base of the" tray 
to avoid bruising them. There they remain untouched for 
ten days and nights. One-half of the grape is by this time 
cured: but instead of turning them by hand, an empty tray is 
placed over them, the lower one is inverted, and the turning 
ami the transfer have beeu made. In twelve more days the 
curing is completed. The trays and contents are tben stacked 
about twenty trays high, where they remain for five days 
sweating, when they are ready to be graded and packed iu 
boxes of five, ten, twenty uud fifty pouuds for the Eastern 
market. 
Vines six years old yield one nnd a half tons of raisins per 

acre, giving a net income of two hundred dollars per acre. 
While the supply of raisins Is us unfailing us the growing de
mand, there is an 'esthetic as well as an economic side. A 
few women have not ouly found raisin-vineyards a source of 
comfortable revenue, but their cultivation a most elegant and 
healthful pastime. 
Thn approach to some of their homes, with the vineyard in 

tbe rear of the dwelling house, is through avenues of palm 
and magnolia trees, and if they lie, as many do, against tlm 
foothills of the Sierras, a ride through the columnar glories 
of giant red woods is a fitting introduction to the beauty and 
utility whi'-h is sure to be beyond.— From Harper's Weekly, 

SOMK Ql'KER BOATS. 

Of all the uncommon forms that boats take, the newest, 
instead of being strange and complicated like most nine
teenth-century inventions, are almost as simple as any
thing that floats. Only rafts of logs are more simple than 
what we call our "car-floats." 'I hey are the newest type 
of boats we know, aud have come into being because New 
York City is on au island, with only a few railroads cross
ing to it from the mainland. The other great and little 
railways, which bring and take goods aud people to and 
from New York, ull stop on the opposite shores of our har
bor, in New Jersey, Staten Island, and Long Island. Since 
the cars of one railroad often have to go past the city upon 
the other roads, these "floats" nre used to transport them 
around our island, so that goods from Boston or Sag Hiirbor, 
for instance, con be sent around New York to the trucks 
of the muds that will carry them to San Francisco without 
unloading or reloading. Tho floats thnt curry these cars 
are mere I j boxes, the -diupe ol great d •-, with railroad 
tracks laid upon them. Home carry Bix freight-cars, some 
carry eight, and some carry ten cars. Tiny little propellers 
that we call "tug-boats" ure warped or hitched alongside 
of these clumsy floating boxes, where they look as u little 
kitten would appear beside a big St. Bernard dog, or as u 
locomotive would look beside n house. But our queer, 
snorting, fussy little tug-bouts march uwuy with every float
ing thing to which they ure hitched—even drugging hugh 
Atlantic steamships ut their sides—because they reach down 
deep into the water, where their big screws, driven by very 
powerful engines, obtain a mighty hold. Because our tug

boats nre so small, und yet so strong, they are able to move 
swiftly when they have no burdens to curry. 
The "flouts*' that carry passengers around New York, so 

that they cun go to Boston from Philadelphia or Chicago 
without changing curs -und even without getting out of bed 
on the sleeping cars 1, are not floats at all. They are very 
powerful and large steamboats, witb decks covered with 
iron plates, with car tracks on these decks, and with 
arrangements for locking the car wheels fast to the trucks, 
so that uo matter how boisterous the water muy be on 
stormy days, the ears cannot break loose and roll over
board. We have several queer sorts of bouts aud other float
ing objects that look like flouting houses. Among them are 
what we call our floating baths, and our floating "docks, and 
our cattle and ice barges. But there is one kind of floating 
building that looks like u tower or u steeple riding tbe waters 
and steering itself around. That strange thing—aud we 
employ manv such—is a floating grain elevator. It is a tall 
four-sided tower built upon a square snub-nosed bout. It has 
a great proboaois, that it sticks down iuto canal-boats full 
of grain, which it snoks or dips out so that it can load the 
grain into the holds of ships that are to curry it to Europe.— 
From Harper's Hound Table. 

ENGINEERING TOOLS A T POMPEII. 

Underthe title of "Things of Engineering Interest Fouud 
at Pompeii," Professor Goodman lately gave his inaugural 
lecture in the engineering department of the Yorkshire Col
lege, Leeds. The lecturer remarked tbat he hud recently 
visited Pompeii, and was not ouly charmed by the great 
beauty of the works of the ancient Romans, but also by their 
extreme ingenuity as mechanics—in fact, it wasn marvel how 
some of the instruments nnd tools tliey were in the habit of 
using could possibly have been mnde without such machinery 
as we now possess. 
After explaining the situation and destruction of Pompeii 

liy showers of ashes and mud, not lava, as is usually sup
posed, in the year 79 A. D., Professor Goodman showed a 
series of about fifty lantern slides, prepared from photo
graphs taken by himself in Pompeii last Easter. The streets, 
he explained, were used as waterways to carry off the surface 
water, and probably sewage, from" the bouses. The pave
ments were raised about a foot above the streets, and step
ping stones were provided at intervals for foot passengers. 
The horses and chariot wheels had to pass between, and 

many places deep ruts have been worn by the chariot wheels 
in the stone paved streets. The water supply of Pompeii 
was distributed by means of lead pipes laid under the streets. 
There were many public drinking fountains, and most of the 
large houses were provided with fountains, many of most 
beautiful design. The amphitheater, although a line 
structure, capable of seating 15,500 people, was small 
compared with many in Italy. The bronzes found at 
Pompeii reveal great skill and artistic talent. The bronze 
brazier and kitchener were provided with boilers at the 
side and taps for running off the hot water. Ewers 
and urns havo been discovered with internal tubes and 
furnaces precisely similar to the arrangement now used 
in modern steam boilers. Several very strong metal safes, 
provided with substantial locks, have been found. The 
locks and keys were most ingenious, and some very com
plex. On looking at the iron tools found in Pompeii, jne 
• •ould almost imagine he wa,- gazing into a modem tool shop, 
except for the fact that the ancient representatives have 
suffered severely from rust. 
Sickies, billhooks, rakes, forks, axes, spades, blacksmith's 

tongs, hammers, soldering irons, planes, shovels, etc.. are 
remarkably like those used to-day ; but certainly the most 
marvelous instruments found are the surgical instruments, 
beautifully executed, and of design exactly similar to some 
recently patented and re-invented. Incredible as it may 
appear, yet it is a fact, that the Pompeiians had wire ropes 
of perfect construction.—Scientific American. 

THE RIGHT PHILOSOPHY. 
It is worth while for us all, even when suffering pain, to 
refrain from frowning and wrinkling up our faces,and saying 
impatient words. Every passing thought and feeling write 
themselves upon the countenance, and the young girl is mak
ing day by day not only the woman she will be in character 
later ou, but the woman she will be in looks. Handsome or 
plain, agreeable or the opposite, the woman of forty is 
dependent for her looks on the girl of fourteen. You owe an 
amount of thought ami consideration to the woman you are 
going to be, and the friends who will love her, and so you 
must not let needless lines and furrows come to your pretty 
brows, but keep your foreheads smooth, and do not draw 
your lips down at the corners nor go about looking unhappy. 
It is possible, even when bearing much pain, to wear a tran
quil expression if one will, but remember tliat the tranquil 
mind in the end cun conquer pain. 
Crossing town the other day In haste to catch a train, the 

horse-cur was three times blocked by great vans which stood 
upon the truck. I looke.l about on my fellow-passengers. 
Some had flushed and angry faces, some could not sit still, 
but tapped tho floor with their feet, and uttered exclama
tions, and looked at their watches. One or two stepped out 
with their bags and walked hastily onward. But a dear old 
lady in the corner of the car wns a pattern of sweetness and 
amiability, and I heard her observe to her neighbor : " W e 
will probably lose our train, but at this time of day there are 
trains every half hour, and it's never weil to be put out by 
little accidents of this sort." She had the right phdosophy. 
—From Harper's Hound Table. W H A T SHALL, W E EAT ! 

A pamphlet Issued under the auspices of the United Stntes 
Department of Agriculture, prepared by W. O. Atwuter, Ph. 
D., professor of chemistry iu Wesleyan University, on tbe 
nutritive value of food products, says : 
"A quart of milk, three-quarters of a pound of moderately 

fat beef—sirloin steak, for instance—ami Hvsotmceaoi wheat 
flour all contain about the same amouut of uutritiv*- material • 
but wo pay different prices for them, and th<-> hav- different valu • fo -•ut. The milk i ng u per
fect food. It contains all the different kinds of nutritive ma
terials thnt the body needs. Bread mnde from tbe wheat 
flour will support life. It contains all of tho necessary in-
gredients for nourishment, but not in the proportions best 
adapted for ordinary use. A man might live on beef a]one, 
but it would be a very one-sided and Imperfect diet. But 
meat and bread together make the essentials of a healthful 
diet. Such aro tin- facts of experience. The advancing sci
ence of later years explains them. This explanation takes 
into account, not simple quantities of meat and bread and 
milk and other materials which we eat, but also tho nutritive 
ingredients or *niitri*-nts' wliich they contain." 
The chief uses of food are two : To form tho material of 

the body and repair its wastes; to yield heat to keep the body 
warm and to provide muscular and other power for tho work 
it has to do. Dr. Atwuter has prepared two tallies showing, 

first, the compostion of food materials, the most important of 
which are the nutritive ingredients and their fuel value; second 
the pecuniary economy of food, in which the amount of 
nutrients is stated in pounds. Iu the first table we llnd that 
butter has the greatest fuel value, fat pork coming second, 
nnd the balance oT the foods mentioned being valued as fuel 
in tho following order: Cheese, oatmenl, sugar, rice, beans, 
cornmeal, wheat Hour, wheat bread, leg of mutton nnd beef 
sirloin, round of beef, mackerel, salmon. Codfish, oysters, 
COW'S milk, nnd potatoes stand very low as fuel foods. 
From the second table we learn that the greatest nutritive 

value in any kind of food of a specified value (Dr. Atwater 
takes 25 cents' worth of every kind of food considered) is 
found in cornmeal. In 10 pounds of cornmeal there area 
trillo more than A pounds of actual nutriment. Iu H1,' pounds 
of wheat (lour there are over 0'4 pounds of nutriment; in 5 
pounds of white sugar there are 4' ,2 pounds of nutriment; in 
5 pounds of bonus there are 4 pounds of nutriment; in 20 
pounds of potatoes there are $% pounds of nutriment; in 25 
cents' worth of fat salt pork there are 3X pounds of nutri
ment; in the same value of wheat bread there an'21, pounds, 
iu the neck of beef, 1'*., pounds, In skim milk cheese, l'-*, 
pounds: in whole milk cheese, a trifle more than 1 • J* pounds: 
in butter, l1., pounds; and in smoked ham and log of mutton 
about the same; in milk, a trifle over 1 pound; iu mackerel, 
about 1 pound; in round of beef, '<, of a pound; in suit cod
fish nnd beef sirloin, about ' _, a pound; in eggs at 25 cents a 
dozen, about 7 ounces; in fresh codfish, about 6 ounces; and 
in oysters at 35 cents a quart, about -i ounces. PEDICULOSIS. 

Every child who attends a public school, or is thrown into 
similarly miscellaneous company, is liable to the distressing 
affection known us lice, or iu medical parlance us "pediculo
sis," which is perhaps a more euphonious term. 
Cleanliness is the greatest safeguard against contagion of 

every kind, and lice will not breed generally except in con
ditions of more or less neglect. Yet the familiarity with 
which children meet in the school-room and on the play
ground is sufficient excuse for the transmission of pediculo
sis from one child to another. 
Pediculosis is usually easy of recognition during its earlier 

stages, but it is so unlooked for und insidious in its establish
ment that often it is only after a sufficient time has elapsed 
for tbo aggravated symptoms to appear that treatment is 
begun. These later signs are by no means so unimportant 
as might at first be imagined. 
Tbe insect which distinguishes this disease from all others 

is poisonous in its nature, and it Is possible by the simple act 
of scratching to bring on a general irritation of the skin in 
any part of the body. This irritation may appear to the in
experienced person to be an entirely distinct and unexplained 
affection. 
The treatment of pediculosis is simple enough at any 

stage. The first thing, of course, is to get rid of both the 
insects and the spores, or nits. To do this about four ounces 
uf crude petroleum are required. This can be purchased of 
any druggist. Pour one-quarter of tho liquid carefully into 
the hair for four successive days, allowing it to remain for 
four or five hours. The hair must be carefully washed out 
with warm soapsuds and thoroughly dried after each treat
ment. 
Probably every sign of insects and nits will have disappeared 

by the fourth day. If any nits should remain entangled in 
the hair, they n:ay be w;isbed out with a little vinegar 
This method is much better than tbe line-tooth comb of 

our grandparents, since there is no danger of irritating the 
scalp. In aggravated stages of pediculosis the same treat
ment is necessary. The swollen glands and the eruptions on 
the skin will disappear as soon us the source of contagion is 
removed. A little simple ointment, say what is known as 
"boracic," rubbed on the skin over the swellings and raw 
surfaces, will hasten recovery.— Youth's Companion. 

SHORTSIGHTEDNESS. 

Myopia or shortsightedness being essentially a condition 
due to abuse of the eye, one is constantly obliged to say 
"don't" to patients. It occurs to me that it might be useful 
to put these prohibitory rules in aphoristic form : 
1. Don't read in railway trains or vehicles In motion. 
2. Don't read lying down or in a constrained position. 
3. Don't read by firelight, moonlight, or twilight. 
4. Don't road by a flickering gaslight or candlelight. 
5. Don't read books printed on thin paper. 
0. Don't read books which have no space between the 

lines. 
7. Don't read for more than fifty minutes without stopping, 

whether the eyes are tired or not. 
8. Don't hold the reading close to the eyes. 
\). Don't study at night, but in the morning when you are 

fresh. 
10. Don't select your own glasses at the outset. 
It would almost seem as though some of these rules were 

too obvious to require mention, but practical experience 
shows that myopes abuse their eves just in the way stated. 
Beading by fin-light or by moonlight nre favorite sins. Read-
in lying down tends to increase the strain on the accomoda
tion, and while traveling tires the ciliary muscle because of 
the too frequent adjustmet of focus. In short, anything 
which tends to increase the quautity of blood in tho organ 
favors the increase of the defect, leading in extreme cases to 
detachment of the retina and blindness.—id*. G. Sterling 
Hgerson of Trinity Med. College in The Canada Lancet. 

ACTION O F T H E ItAIN. 

The rain falling on the rocks sinks into every crack and 
crevice, carrying wilh it into these fissures surface material 
which has been degraded by the weather, and thus affording 
a matrix sufficient to start the growth of vegetation, aud 
afterward to maintain the plants. Tho fibers aud roots of 
these plants, bushes, and trees thus brought into life, grow
ing aud expanding, act as wedges to split up tho surface of 
the rock and to commence the process of wearing uwuy. 
From this quality of destruction a large class of plants derive 
tho name of Saxifrages, or rook breakers, from their roots 
penetrating iuto the minute fissures iu search of water, nnd 
so assisting iu the process of disintegration. In winter tho 
water collected in the hollows and crevices becomes frozen, 
and expanding as it changes into ice, nets like a charge of 
blasting material in breaking up the rocks. The pieces thus 
detached become further disintegrated by frost and weather, 
and, beiug rolled over and over and rubbed against each 
other us they are carried away down the mountain currents, 
are ground gradually smaller and smaller, [ill from frag
ments of rocks they become bowlders, then pebbles, und Ilnullv 
sand. As the mountain stream merges into the river the 
pebbleB and coarse sand continue to be rolled along tbo hot 
torn of the channel, while the nrgilhe-eous particles and salts 
become mingled with the water, and How on with it either In 
suspension or solution.—Longman's. 
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No. 547.83<**. H E N R Y H. BLISS, WASHINGTON, D. C. Pat

ented Oct. Ibt/t, 1895. Fig. 1 is a side view partly in section; 
Fig. 2 is a top view with the motor removed; and Fig. 8 is on 
end view. This machine is to be driven by an electric motor, 
and the object of this improvement is to automatically grad
uate the feed, so thnt the strain upon the motor will be con
stant. In using electric motors it is necessary to run the 
armature nt a constant speed. If tbe speed falls below the 
normal, tho efficiency of the mai*hino falls ofT greatly, and 
there is also grout danger of burning out some part of tho 
machine. In undercutting coal, the cutters ure very liable 
to encounter hard streaks, sulphur balls, etc., which Impose 
heavy work on the motor and reduce its speed. In this mn-
chine the pressure upon tbe cutters is varied to suit tho hard
ness of the material which the cutters are working In, Tho 
cutter bar D is rotated by moans of a chain 2, and a sprocket 
wheel on the rear shaft A", which is connected by suitublo 
gears to the armature shaft IP. The working parts are all 
mounted on n frame B which slides within the stationary 
frame A. The sliding frame is fed forward by means of u 

I piston, tbat is to the pressure existing nt that moment in the 
engine cylinder. The wheel will partly slide and partly roll, 
on the surface of the drum ns it revolves buck and forth, tbe 
amount of the rolling motion depending upon the angle to 
which the wheel is turned. A pair of counting wheels m are 
provided to register the revolutions of the wheel P. When in 
operation, the piston rises and swivels tbe wheel, nnd the 
drum .1 turns back and forth, at each stroke. During tbe for
ward stroke, the wheel measures the power exerted by tho 
steam pressure, nnd during tbe return stroke It runs backward 
and deducts tho resistance due to the back pressure. It thus 
records on the registering wheels, the net power exerted upon 
the piston of tho engine, and adds the successive strokes 
together, showing at all times the net sum of the power 
exerted, during the time it was in operation. 

PUMP FOR GRITTY WATER. 

No. 547,*37l). ALHERT G. FULLER AND BARTON H. COFFEY, 

N E W YORK, N. Y. Patented Oct. Xth, 1895. Fig. 4 is a section 
through one halt of the pump ; and Fig. 3 is a section along 
the line A" of Fig. 1, and on a smaller scale. Two pumps are 
employed, one on each side of tho centre line X, and the 
pistou rods are coupled to a bourn Z, which is supported 
upon the A frame ./. The beam servos only to couple the 
pistous, not to drive them. Tbe pistons move loosely in a 
brass cylinder or liner >.', which can be easily removed. The 
pistons are driven downward by means of clean water, which 
is forced in through the pipe //, uud vnlve 0', by u common 
I direct steam puinp of any kiud. When tbe piston descends 

The dirty, sandy water is expelled through the pipe L, into 
the uir chamber 3, and out through the discharge pipe if3. 
T h e clack valves N, are hung loosely on their centers, so that 
they cau tilt over any rubbish tbat m a y lodge on tbeir seats, 
und they nre hung upon crunk arms X-, by which they m a y 
be slid across their seats at any time, to free them from ob
structions, as shown at 5. 

COMPENSATING PUMPING ENGINE. 
1 No. 5-17,558. ALBERT P. MASBET, W A T E R T O W N , N. Y. Pat

ented Oct. Sth, 1805. Fig. 1 is a vertical section of the engine 
cylinder nnd pumps ; Fig. 2 is a diagram showing the modi
fication of the power of the steam piston, by the compensat
ing mechanism. The object of the improvement is to permit 
the steam to be out off at three eighths stroke.or earlier,and 
to so apply the power that the air may be properly compres
sed in the pumps, without depending upon tb * fly wheel. 
The fly wheel serves only to enable the crunk to pass the 
centre properly. The steam-piston is operative!}* connected 
to tbo air-pistons by the compensating levers C and 7). The 
lever H Is suspended at two points 23 und 24 by the links 25 
and 2l>. Link 25 is attached to the frame by pin 27, about 
which it is free to revolve. LiDk 2(1 is attached to the frame 
by the pin 22, about which 2G is free to revolve. Tho upper 
end of lever D is connected to the cross-head pin 8 by the 
co nne.* ting-rod 2^ nnd pin 29. It is connected to the air-piston 
13 by the connecting-rod 14 and pin 31. Lever C is con-
n-'i'l-d in a similar manner to transmit power from cross-
head pin H to the piston of air-pump B. In operation the 

-' I * 
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hydraulic cylinder L which is attached to it. T b e piston rod 
Nia uttached to the rear end of the machine, by a bull joint 
at 0. O n e of the intermediate gear shafts W, Fig. 3 carries 
nn eccentric P, whicb operates a small plunger p u m p (J. The 
water from this p u m p m a y be directed to either end of the 
cylinder L, by means of the four-wuy-cock Tt, W h e n directed 
to tlie front end, the machine is fed forward slowly, but when 
driven into tho back end, the machine is drawn back rapidly, 
because a large pnrt of the cylinder is occupied by the piston 
rod, and the area of the piston is therefore m u c h smaller. 
All of the water which is delivered by the p u m p is forced 
through u by-pass valve S, which is closed by an adjustable 
spring. If tho cutters strike hard stuff, so thnt th pressure 
in tho feed cylinder rises above the proper nmount, tho water 
lifts the valve and escapes into the suction pipe. Tbus the 
pressure upon the cutters is never allowed to become so great 
ns to reduce their speed and check the motor. If they en
counter soft stuff, they are fed forward correspondingly 
faster, so thnt tho load upon the motor is m a d e practically 
uniform. 

POWKR METER. 

No. 546,897. WILLIAM G. and CHARLES W. LITTLE, HECK-

INGTON, ENGLAND. Patented Sept. 24th, 1895. Fig. 1 is a 
side view; and Fig. 3 is a top view of the instrument. This 
meter is designed to record tbe power which is exerted in 
the cylinder of a steam engine, and to register the amount, 
continuously. It resembles a common " indicator" in many 
particulars. The drum A is rotated by a cord which is at
tached to some reciprocating part of the engine • and the 
cylinder B is provided with u steam piston and spring, 

similar to those commonly used in indicators. The record
ing is accomplished by means of the wheel 2), which is held 
in frictional contact with the drum A, by the spring O1, The 
fork C which supports tho wheel D, is attached to the shaft 
C, which has a crank arm C- at the opposite end. The pin 
C*> engages a slot in the a r m a1 which is attached to the pis
ton rod a ; thus w h e n the piston rises the wheel D will be 
swiveled to a greater or less angle with the axis of the d r u m 
.1. The angle will be strictly proportional to the rise of the 

In one cylinder, the other piston rises and expel* the eh 
water buck through the lower pipe //', into tbo supply tank. 
Thus, the driving p u m p handles only clean wnter ; and it 
m u y be of any convenient size, and m a y be located in any 
convenient place. The valve t,', is operated by connections 
to the main beam, and turns tho pressure water into the two 
cylinders alternately. W h e n the piston rises it sucks the 
•lirty water, sand and stones through the pipe M, into the 

reciprocating motion of the steam-piston 5 produces a cor
responding motion in the pistons of the air-pumps A and B • 
but, by reason of the compensating levers, the motions of the 
air-pistons vary in their speed relative to the steum-piston. 
This m a y bo seen more readily by reference to Fig. 2, which 

is a diagram illustrating the action of one air-piston in rela
tion to the movement of the steam-piston. T h e total stroke 
ol the air-piston is the sume as the steam-piston; but the 
lever ia combined with tbe links in such manner that a uni
form horizontal motion of the upper eud of the lever to right 
will give a constantly-decreasing motion to tho lower end" of 
the lever to the left. In the beginning ol tbo stroke the 
virtual fulcrum of the lever is ut 23, und link 2(» serves merely 
us a guid-*. In the hitter portion ..f the stroke the pin 24' is 
the fulcrum uud link 25 is n guide. In intermediate posi
tions the virtual fulcrum is n point somewhere between the 
pins 23 und 24. Tbe paths described by the two ends of the 
lever are indicated on the drawings ; also, tho position of the 
centers for each fifth of the stroke of the steam-piston. T h e 
spaces into which the cylinders are divided, show the 
volumes swept by the air-piston compared with tho volumes 
swept by the -*. *.* i M -• ,M< . i • during each one-fifth •>( Its stroke. 
If steam were admitted to the steam-cylinder full stroke, the 
pressure per square inch would be uniform, and tho pressure 
per square inch of tho air-piston would be inversely as 
the volumes swept by the air-piston nt uny part of the stroke. 
This would give a pressure i'f air, m u c h higher thnn thnt of 
the steam which wns used to drive the machine. 

SCREEN SEGMENT. 

No. 547,140. G E O R O E W. CROSS, PITTSTON, PENNA. Pat-
eiiled Oct. 1st, 1895. Fig. 1 shows the top surface of this im
proved screen plate, and Fig. 2 shows a cross-section of the 
same. T h e plate is corrugated between the holes, in two or 

ttgr.l. 

chamber 2, and up into the cylinder. But it fits loosely in 
the cylinder, so thnt somo of the clean water above it leaks 
past its edge, und thus provides a film of clean waler to 
mov e upon. W h e n the clean pressure water drives the 
piston downward, the same leakage is maintained ; conse
quently the piston moves over a film of clean water at all 
times. If the piston was forced d o w n by power applied to 
the piston rod, that film of clean water could not be secured. I 
Thus, all abrasion of the cylinder and piston is prevented. ' 

more directions. T h e edges of the holes are thus m a d e 
wavy, or alternately high and low. It is claimed tbat the 
coal passes through a holo thus arranged, more readily than 
through a hole of equal size in a perfectly flat plate. . 

AUTOMATIC DUMP CAR. 

No. 547,309. JOSEPH P. WHILDE N , H I G H SPRINGS*, FLORID A. 
Patented Oct. 1st, 1895. Fig. 1 isa sectional side elevation; 
Fig. 2 is a top view of the track; and Fig. 5 is a cross section 
of the car. T h e car bottom is hinged to the side sills as 
shown in Fig. 5, and w h e n it is closed, is held in place by a 
spring catch N, which is uttached to the side of the car. T h e 
catch is opened, to d u m p , by means of a rock shaft 0, having 
a finger M, and an arm 0'. As the car reaches the place to 
d u m p , tho arm tf encounters an inclined block which forces 
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it upward, ami tbus releases the bottom door. T h e door then 
hangs downward as shown by dotted linos in Fig. 5. W h e n 
the car starts back, the door encounters the diagonal bar E, 
between the rails, and as it moves along the door is partially 
closed. As the car proceeds, the door glides oil the bar E 

c -^rEe? it 

i-V- n n -

onto the eccentric roller /', shown in Fig. 1. T h e roller turns 
over by friction witb the door, and tbe part having the great
est radius crowds the door upward until th*' latch secures it. 
As soon ns the car passes, the heavy side of tbo roller drops 
d o w n again, so tbat it is out of the w a y of the next advancing 
car. Thus the cur door is automatically closed and latched. 

MINING DRILL. 

No. 546,098. JOSEPH E. HART, BRICEVILLE, TENN. Pat
ented Sept. 101 ti, 1895. Fig. 1 is a section through the bracket 
and gears; Fig. 2 is a top view; and Fig. 5 shows the machine 
in position for work. T h e object of this device is to change 
the speed of the drill readily, without extra gears. Each arm 
of tbo bracket 8 is m a d e square to fit into the square coupling 
box D. Each gear 10 and 11 is provided witb a feather, and 
has a central bole which exactly fits the drill spindle E. T h e 
• •rank shaft B fits in either gear equally well. W h e n it is de

sired to change tho speed of the drill, the crankshaft is 
pulled out of its gear, the set screw 215 is slacked oft' and the 
entire bracket with tho gears, is slipped off over tne end of 
the spindle. T h e splndb-is then entered into the hole in the 
other arm of the bracket, tho bracket is shoved up into the 
box Z> and m a d e fast. T h e proportions of the gearing are 
thus reversed. The .-rank is then inserted and the machine 
is ready to go ahead. T h o feed nut is m a d e in halves fn the 
usual manner, and Is coupled to the box II by a sot-screw 
27. T h o lower half of the nut has two arms 21 provided with 
prongs 22, which enter holes in tho drilling post, und tbus 
support tho machine in working position, as shown in Fig. 5. 

STEAM BOILER. 

No. 546.786. JASIEB J. BOHAN, ST. LOOIS, Mo. Patented 
Sept. 24th, 1895. Fig. 1 is a vertical section from front to 
buck of tbe boiler ; und Fig. 2 is a vertical section along tho 
line J-of Fig. 1. The body of the boiler consists mninly of 
two cylimlricnl shells 6 nnd 7, which comprise a little more 
thnn hnlf n circle. T h o inner shell 7 Is closed by end plates 
10, und tbe outer shell IB similarly closed by the heads 9. 
T h e water spaces thus enclosed between the beads 9 and 10 
nre connected, not only by the space 5, but by the central 
d r u m 15. Wnter tubes 10 connect this drum with the inner 
sln-ll 7. & sum)] wuter d r u m 28 is suspended at tin' front by 
the pipes 27. A series of wuter tubes 29 connect tbe drums 
2H and 15, and constitute n "water grate." T h e fire which is 
maintained on this grate burns downward, the hot gases 
passing through the grate in the direction of the arrows. 
T h e combustion chamber le closed at the top by tiles 36 

which rest on the last row of tubes 16. T h e whole surface of 
the i r -In-ll, and tl ml heads 10, are L- 1 heating sur

faces, and tho water tubes aro very effective, because they 

extend at right angles with the current of hot gases. T h e 
smoke nnd spent gas escape through short fire tubes 37 into 
the smoke box 38. A n ordinary grate 30, resting at one end 
on the m u d dru m 19, is provided, when it is desired to fire in 
the ordinary manner. 

FEED FOR MINING MACHINES. 
No. 547,837. H E N R I H. BLISS, WASHINGTON, D. C. Pat

ented Oct. 15-7*, 1895. Fig. 1 is a side elevation ; and Fig. 3 
is a rear end view. The feed mechanism here shown is 
adapted to any variety of machine which carries a rotating 
cutter bar at the front end of tho sliding frame. T h e motor 
and all of tho working parts are attached to thesliding frame 
which is moved forward upon the stationary frame, by moans 

of racks I', pinions o, and Bhaft U. T h e forward movement 
ie obtained by means of the shaft W i which is geared to tho 
motor) and the w o r m s and wheels if, *c , and X, x. T h e 
backward motion is m a d e by means of the gears ic'^n', and 
the w o r m nnd wheel A"', ?'. Both wheels x, a;' run loose on 
tho shaft V, nnd either m a y be coupled to the shaft by means 
of the clutch 1". 

COAL, JIG. 
No. 547,129. DAVID E. PHILLIPS, M A H A N O Y CITY, PENNA. 

Patented Oct. 1st, 1895. Fig. 1 is a vortical section on the 
line 2 of Fig. 2, and Fig. 2 is a cross-section on the line x' ot 
Fig. 1. T h e coal which is to be cleaned is fed from the spout 
C, onto the perforated plate AK The wuter is p u m p e d in by-
jerks by tb.- p u m p /', und posses upward through the plate 
nnd lifts the mass of coal and slate at each stroke Tiie coul 
rapidly works to the topi and passes oil* through the uotch a3 

with the water. Tho delivery chute a>, is performed ami the 
water drains back into th.- tank to be used over again. T h e 

slate und rubbish accumulates in tbo |lottom of the circular 
pocket A'; and Is removed therefrom by the conveyor 1). This 
conveyor is driven intermittently by moans of a finger at
tache.! to tho rotating wheel /-. The eir.-ular pocket is pro

vided with a false bottom a", of bronze, which is hinged ut 
tho edge of tbo slate chute c>, and is supported by springs s, 

ata". So long as there Is not enough weight of slate, etc., 

on the plate aR, to depress the springs, the upper run of the 
conveyor d, sags as shown by the dotted lines, consequently 
it is out of reach of tho wheel/), and remains stationary. As 

soon as a6 sinks downward, tho upper run straightens out 
and engages the driving wheel, and tho conveyor is thue 
driven until the slate is removed from the pockets. T h e con
veyor is thus m a d e automatic in operation. 

C O N C E N T R A T O R . 
No. 544,828. G E O B O B M. PEED, W A L T H A M , MASS. Pat

ented Aug. 20th, 1895. Fig. 2 is a vortical section taken 
lengthways of the machine; and Fig. 3 is a cross sect lou on the 
line y g of Fig. 2. The crushed ore is fed into the hopper 26. 
and and falls on the coarse screen 22. T h e coarsest lumps 
which fail to pass through, work off the end of the screen 
and into the chute 34. T h e material which passes through is 
broken up and divided by means of n series of upright pins 
21, which project from the bottom of the jig box 5. A n 
adjustable gate 27 extends across the box, and is raised 

slightly to permit tho fine stuff to pass under, onto tho second 
screen 40. The stuff which passes through this screen, falls in
to the hopper 51, und is fed slowlv onto the fine screen 72 This 
screen is m a d e of very line wire und is strengthened by a second 
piece of wire cloth of larger mesh, and the stuff is retarded 

upon the sorean by the riffles 76. This screen, and the jig 
box 5 are hung on swing links nnd, nre vibrated by means of 

pitmen which connect to crunks on tho shaft 14. T h o final 
separation is performed by nn air blast, which is gouernted 
by the fun wheel 67. Thy lino concentrates pass d o w n the 
Incline 56 into tho pun 58. 
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PROSPECTING FOR PLACER GOLD. 
A NOVELAND GIGANTIC SCHEME IN CLEAR 

CREEK CANYON, COLORADO. 

Showing how Gold Is Obtained on a Large Scale 
from Gold Bearing Gravels under Favor

able Conditions. 
(Bj Prof. Arthur Lakes, Goldon, Colo.) 

[CONCLUDED FROM NOVEMBER, 1895.] 

In the November issue we gave a full description of 
the plant of the Roscoe placer up to date. Fig. 1,which 
we herewith present, shows a view of the last and big
gest undercurrent which was omitted from that article 

forming a riffle. In washing with a rocker, the ma
terial is thrown into the hopper, water poured on with 
a dipper held in one hand while with the other the 
cradle Is kept rocking. The water washes the sand and 
dirt through the bottom of the hopper, and gold or 
amalgam is either caught ln an apron or picked up in 
the bottom of the rocker, while the sand and lighter 
material aro discharged at'the end, aud the coarse ma
terial ln the hopper Is thrown aside. In California, 
rockers were used before ditches came Into use; now 
they are used in cleaning up placer claims and quartz 
mills, for collecting finely-subdivided particles of amal
gam and quicksilver. 
The "log torn." or "torn," was Imported from 

Georgia. It was first used in Nevada County In 1849. 
It Is a rough trough twelve feet long, fifteen Inches to 
twenty Inches wide at top, thirty Inches at the lower 

FIG. 1. L A S T A N D BIGGEST U N D E R C U R R E N T SLUIOE. 

1, FLUME FROM UPPER UNDER0URRENT; 2, FLUME CARRYING COABSE MAT

T E R ; 3, B O X E S LINED W I T N BURLAP. 

so as to have the plate on a level. Material, when fed 
In from sluices, on striking the riddle or perforated 
plate, la at once sorted, fine dirt, with water, passing 
through It, while coarser stuff is shoveled off. Under 
the perforated plate is a flat bos, set on an incline, into 
which finer gravel passes. By continual discharge of 
water through the plate, and occasional aid the of shovel, 
the sand is kept loose, allowing gold to settle. The 
"torn" disappeared with the arrival of sluices. 

The "puddling box" is a box six feet square, eighteen 
inches deep, arranged with plugs for discharging con
tents. The box is filled with water and clayey dirt con
taining gold. By stirring with a rake the clay Is dis
solved In water and run off. Concentrated material 
collected in the bottom Is washed later in a pan or 
rocker. In Australia It war*, much used and worked by 
horse power in I860. 

FIG. L A T E S T V I E W OF R O S C O E PLAOER. 

A, A, GIANTS ; B, LUDLTJM'B G R A V E L E L E V A T O R ; C, W A T E R E L E V A T O R ; D, 

UT0NE8 HOISTED UP TKAMWAT BY STEAM ENGINE E; F, BOX OK TROUGH 

TO GUIDE MATE Iti A I. TO ELEVATORS; G, AN ELEVATOR PIPE. 

for want of space. On a recent visit we find yet some 
more Improvements. A derrick plauted on the bank 
worked a small steam engine to hoist the enormous 
boulders out of the pit by placing them on a truck, on an 
Inclined plane, which is also hoisted up to a level by a 
wire rope from the engine passing over a wheel at the 
head of the Inclined plane. The miners had just reached 
bed rock and Imbedded in it the box to catch the debris 
blown down by the great nozzles (See Fig. 2.) This box 
is sunk into bed rock formiug a receiving trough, aa 
shown lu the sketch. There the water Is forced up 
through the Ludlum water elevator; and the sand, rocks 
and gold are driven up through the Ludlum gravel 
elevator with Its funnel like pipe by a small giant im
bedded in bed rock a few feet below the end of the 
elevator. The elevators as seen in the sketch are sup
plied with water power force by pipes let down at a 
steep angle from the main pipe on the bank. 
The Roscoe placer aud other placers in Colorado will 

soon have to go into winter quarters and cease work for 
the winter till next spring, owing to ice forming on the 
streams. 

Passing up the stream from the Roscoe placer we see 
numerous small parties engaged in plucer mining on a 
small scale, some with the rocker or cradle and long-
torn and small sluices as shown iu Figs. 3 and 4. 
The "'rocker" is a box forty inches long, sixteen 

Inches on the bottom, one foot high, with sides sloped 
like a cradle, and rockers at middle and back end. The 
upper end Is a hopper twenty inches square with half-
Inch diameter holes. The top hopper is removable. 
Under the perforated plate Is a light frame, placed on 
an incline, upon which a canvas apron is stretched, 

end, and eight Inches deep. It Is supported on timbers 
or stones and set on an Incline of twelve Inches, or one 
inch per foot. A sheeHron plate, perforat-ed with holes 

R O C K I N G G O L D . 

R0*V LINED WITn PERFORATED COPPER f>n RET ; 2, BOX 

LINED WITH WOODEN SLAT RIFFLES; 3, ROCKERS. 

half an Inch in diameter, forma the bottom of the lower 

The "pan" Is pressed from a single piece of Russia 
sheet Iron twelve inches diameter at bottom, fifteen 
Inches at top, with sides Inclining outward at an angle 
of 30°, turned over a wire around the edge to strengthen 
It. It Is used in prospecting, cleaning gold-bearings 
and collecting amalgam In sluices. Washing requires 
practiced skill. The pan Is filled with dirt and sub
merged in a tub or pool of water. Gravel is worked 
with the hands till all cement is disintegrated. Coarse 
stones aie cleaned and thrown out. In washing the 
residue, the pan is held In a tilted position. By a, clr-

• cular motion and careful use of water, into which 
I the pan is continually dipped, all lighter dirt Is worked 
to the top and over the edge. Pebbles are picked out 
by hand till only fine gold and black iron sand reman . 
The "batea" is a shallow wooden bowl, commonly 

used in Brazil and Spanish American States for sepa rat-
ing, on a limited scale, grains of gold from sand, pyr ites 
and magnetic iron or black sand. A disc of seventeen 
inches diameter being turned conical 12° will have a 
depth of one and seven-eighth iuches from center to 
surface; thickness fK-e-eighth inch. Outer edge, per
pendicular to axis, requires wood two and a half inches 
thick for construction; mahogany is used. 
Derricks with a mast 100 feet high and boom nlnty-

two feet, set in cast-iron box placed on sills are used to 
remove large boulders. The mast ia held in position 
by six guys of one inch galvanized Iron wire rope; it has a 
whip block with three-quarter inch steel rope for hoist-
ing tackle. A twelve-foot diameter hurdy-gurdy wheel 
is attached, using thirty inches of water under 275 feet 
head. This deriick will lift stones eleven tons weight. 

end of the trough, which is beveled on the lower side The guys are held by double capstans. Instead of tha 



UJ THE COLLIERY ENGINEER AND METAL MINER. January, 1896 

hurdy-gurdy, at the A l m a placer, South Park, a Pelton 
wheel ten feet in diameter, is used for workiug the 
derrick. 

Just above Roscoe w e fouud u party of four pros
pectors sluicing In the decomposed outcrop of a gold 
bearing quartz veiu they had discovered about 100 feet 
above the river bed. This vein consisted of soft, green
ish schist, traversed both longitudinally and crossways 
by small veius of quartz and feldspar. (See Fig. 5.) 
They hud constructed a small wooden sluice, or ilutne, 

"^Sl 
FIG. 4.—SLUICE ON A SMALL SCALE, NEAR 

V, VEIN. 

about 30 feet long aud a foot wide lined ut the bottom 
for the first 10 feet with little wooden riflles or 
Strips of wood au Inch apart. T h e rest of the bottom 
of the flume lined with tin was full or holes like a col

ander and the last foot or two 
ft b ,. was lined wlthcarpetorwoollen 

stuff. They hud found a spring 
about a quarter of a mile up in 
the mountain and had procured 
an old used up fireman's hose 
which they had patched up with 
rags and canvas to bring the 
water d o w n to their excavation; 
at the end of this hose was a 
tin nozzle about 1 inch diamet
er. Through this the water 
was squirted onto the rotten 
vein and the material washed 
down into the sluice, the gold 
as th" water and gravel passed 
over the sluice dropping Into the 
ri tiles. T h e greatest amount 
of gold was usually caught in 
the firstfewriilles.whatescaped 

them was caught In the perforated tin bottom and what 
escaped that in the burlap or carpet. In this way they 
cleaned up quite a fair amount of gold dally, averaging 
from 10 to 15 dollars per man. In their clean up they 
would come across black sand, garnets, and flakes 
of galena together with the gold. Tlie gold was usually 
ln little flat, somewhat oval flakes. This small scale 
of mining looked like a diminutive caricature of the huge 
undertaking going on at Roscoe in the stream below. 
Doubtless It was from such veins as this that the Roscoe 
placer derived some of its gold. 

Wmm 
FIG. 5.—GOLD VEIN'. 

fl, a,' a, DEOOMPOSED 
GREENISH HORNBLENDE 
SCHIST; b, b, b, b, THIN 
VEINS OF OUARTZ ; I 
COARSE FELDSPAR . 
QUARTZ. 

Electricity in P o w d e r Mills 

" T h e appetite comes while eating" say the French, 
aud that the eame principle m a y be truly applied to the 
use of the electric motor Is emphasized by certain ex
perience whieh the General Electric C o m p a n y has re
cently hud with the Aetna Powder Company, of Aetna, 
Ind. 

In November, 1891, this powder company decided to 
Install two small stow speed peneraiors for operating 
Incandescent lamps on the Ellison three wire system. 
A s these could not be delivered immediately, two second 
hand machines were Installed temporarily, and before 
the first two new ones ordered could be delivered, the 
order was changed to two larger moderate speed Reuera-
tors, with the privilege of changing them for two still 
larger ones. In Juue, 1895, the last two were ordered 
together with two motors, one of one horse power, the 
other of Ave horse power. O n August Sad, the Aetna 
Company ordered another motor of 5 II. P. and ou 
August 14th, still another of t h e s a m e capacity. T h e 
company having enlarged Its plant during tbe s u m m e r 
found Its electrical installation Insufficient and on 
October 12th, ordered two 45 Kilowatt moderate speed 
generators, and two moderate speed motors, one of 20 
H . P. the other of 30 II. P. T h u s within one year elec
tricity had given the powder company such satisfaction 
that it u o w has GO II. P. In motors and 93 incandescent 
lamps taking current from the two 45 Kilowatt genera
tors. T h e one II. P. aud the five II. P. motors are used 
to drive small mixing machines in the manufacture of 
dynamite. T h e 'i0 II. P. motor operates a large machine 
used for pulverizing nitrate of soda and the 20 II. P. 
runs a number of machines sm-h as the dry pan and mix
ing machines. T h e Powder Company found that the 
first 5 H. P. motor, which they substituted for a steam 
engine, readily performed a duty with which the engine 
found difficulty lu doing. 

T h e recent gradual Increase In the use of electric 
power In powder mills Is especially noteworthy. During 
the past year the General Electric C o m p a n y h&i 
equipped several with electric motors and present Indi
cations point to the speedy complete elimination of the 
eteam engine from the operation of machinery In and 
about powder manufacturing establishments. 

Written for T H E COLLIERY E N G I N E E R A N D .MKTAL MINSK. 

THE LOOP CREEK, WEST VIRGINIA, COAL 
FIELD. 

Its History, Nature of the Coal, How Mined, Its 
Analyses. Physical Features. 

Uy Daniel W. Lung-ion, PL. IX, F. Q. S. A. 

In 1871, immediately following the labor troubles in 
Pennsylvania, and upon the completion of the Chesapeake 

& Ohio Railroad to the Ohio River, 
Jos. L. Buerg, au old anthraocite 
miner, opened the Quinnimont Mine 
on New Kiver. With the com
mencement of this operation was 
marked a new era In steam making, 
and while these coals are now well-
known throughout this country and 
even in Europe, there may be some 

ptp? hitherto uncollected details of iuter-
-*-"• est to the readers of T H E COLLIEUT 

E N G I N E E R A N D M E T A L M I N S K . 

The coal thus tirst opened, was in 
general physical appearance the 

r̂*> same as the well-known George's 
Creek or Cumberlaud Coal and not 

• "• unlike it ln chemical composition. 
: ^ It is soft, much broken in mining, 

so that SOf'c will pass through a 4" 
bar screen and 5 0 % through a 1" 
bar screen. This physical charac-

llH ti te1' "las S'ven r**se t° m u c h prejudice 
fjjjlii/ Ip] wherever the coal baa beeu taken 
ryn'-Jl' into new markets and frequently 

causes its rejection. 
,*, , At present this coal Is mined in 

only three districts, two of which, 
the Pocahontas tapped by the Nor
folk aud Western Railroad, und the 

New River tributary to ttie Chesapeake Jk Ohio Railroad 
are already well known, wbile the Loop Creek, an in
termediate district, is of such recent development that 
it has only within the past few mouths become a factor. 

Upper Loop Creek, known locally as Loop or Dun 
Loup Creek, is an afllueut of New River into which it 
debouches opposite Thurmond Station some sixteen 
miles from its sources, having flowed approximately 
along the strike of the rocks or W -Ar E. The drainage 
Is in Fayette and Raleigh Counties, West Virginia. 
Early in 1893, the Chesapeake & Ohio Railway began 
the construction of a branch line to develop this region, 
and in February the following year completed the road
way to Maedonald, the present terminus, ten miles from 
Thurmond. 
The Loop Creek mines are all located in the upper

most or Sewell seam of I. C. White's Quinnimont series, 
which according to Mr. David White of U. S. Geologi
cal Survey (Bull. Geo/. Soc. of America Vol. 6, pp. 
805-810.) is the probable southern extension of the 
measures under the Pottsville Conglomerate. C. R. 
Boyd { 7-TOHS. Am. Inst. M. E., Vol. XXIV, p. 256.) 
states this series and that at Pocahontas to be identical 
though ln this more northern region the big Pocahontas 
seam has thinned down below workable size. 
A detailed section ot the seam shows: 

SECTION OF SEWELL SEAM, LOUP CHEEK DISTRICT. 

1. SandBtODe. 
£ G raj- al * te, very brittle 0-20 fL 

a. Hard coal 12"-15" 
I Soft brl&bt coal io"-i2" 
L- Hard coal having columnar structure 24"-3D" 
ii Soft brlRht coul 12 "-15" 

Hard elate floor. 
Wherever the slate (1) becomes less than \2" thick 
and the roof is of sandstone, a is very pyritous and un
marketable the vitiating mineral occurring In thin 
laminae parellel with the plane of stratification. A t 
all times this division of the seam Is the most Impure 
of the series, being more or less slatey, though when 
not too high In sulphur content, It Is marketable. 

T h e coal is remarkably pure as the analysis m a d e by 
Dr. Fra>hllng of Richmond, Virginia shows : 

Hygroscopic moisture 0 52 
Fiiod carbon 75.BO 
Volatile matter 2I.P3 
Aah 1.85 

Total 100.00 
Sulpbur 0.37 

Coke made from this coal Is as yet new to the market 
and m a y be said to be in tbe experimental stage. A n 
average sample of 48 hour coke shows: 

Volatile matlor 1.10 
Fixed carbon 94 78 
Aeb. 4.1a 

Total 100.00 
Sulpbur 0.68 

This coke was made from 1,000 tons of screenings 
through a \V' "straight away" screen by a prospective 
contractor and is a reliable sample, not selected, and 
therefore misleading, as Is too frequently the case with 
published analyses. 

T h e conditions for mining are almost Ideal. T h e 
average dip of the seam is 4% ln the direction of the 
railway, so that loaded cars come out of the headings 
by gruviiy, and the empties are hauled back and dis
tributed by mules. Tlie height of the Beam, seldom less 
than five feet and usually six feet, gives good room for 
working, permitting the use of good heavy mules. T h e 
pillar and stall system of miuing is used in connection 
wilh a modification of double entry development. T h e 
main entries are sixteen feet wldi\ to permit double 
tracking, and cro--8 entries on alternate 300 feet centers, 
ten feet wide, neither requiting timbering as a general 
practice. T h e rooms are 21 feet wide and pillars are 20 
feet through except next to the main entry where they 
are 50 feet. T h e coal is all undercut, there being a soft 
streak about fifteen Inches thick at the bottom while a 

similar streak near the top permits the use of an ordin
ary breast auger in preparing for the shots. F F F black 
powder is used, a keg lasting a careful miner a month. 
A s the mines are all above water level there are no 
serious problems of ventilation to be solved. In geueral 
practice au occasional cross heading is run through the 
outcrop to the surface and currents resulting from 
natural draught furnish sullicient air for the men. In 
some cases a modified Brazil fan Is used with satifuetory 
results. T h e tulues are not as yet at all "fiery" and are 
d u m p enough to obviate any danger of explosions from 
accumulations of coal dust. 

T h e miners are paid for a standard car of 72 cubic 
feet 55 cents iu rooms aud 70 cents in entries with no 
allowance for yardage, being required to clean up all 
slate within fifteen yards of the face and to set all props, 
the companies laying and maintaining track and hauling 
props Into the rooms on request of the miners. 

T h e track has a guage of W', custom differing con
siderably as to the weight of the rail, though experience 
seems to show that 40 lb. steel rail in the main entry 
and 20 lb. rail in the cross headings are necessary to 
carry the loaded bunk cars having a dead weight of 
nearly 4 tons. In the rooms the track is usually of 
y ' s l " oak rail iu 14-feet lengths, laid Hat on the hard 
slate floors, the lloor being notched to receive the cross-
ties spaced about six feet apart. 

Each of the six companies maintains a store for the 
sale of general merchandise ln which the prices are some
what less thau those charged by neighboring country 
merchants. T h e men are paid off once a month. 

T h e mining population of the distiict is about 7 5 % 
whites and 25fo negroes the latter being employed 
mainly as drivers and outside laborers. Of the whites 
fully 80*56 are native Americans the re-minder being 
Englishmen with a small admixture of Hungarians. 

M e n of fair skill and average experience can load six 
cars a day In rooms aod five cars in entries, though 
instances of seven cars a day per m a n in entries are not 
unusual, twenty days beiug counted a months run 
because of "car famines" and unwillingness of the miners 
to do m u c h work after pay day. 

The coal finds its market in N e w England and in the 
West, taking the place formerly held by authraclte and 
coming within the "smokeless" provisions of municipal 
ordluance. It Is valued for steam making where con
tinued high pressure is demanded as in electric railways, 
large manufacturing plauts and steam heating. F r o m 
this district it is shipped almost exclusively without 
being screened though, through mistaken prejudice, 
demands are being m a d e for lump while the so-called 
"slack" Is the purest, i. e., freest from ash and sulphur, 
part of the seam. T h e folio .ving table shows the value 
compared with anthracite as determined by the Bureau 
of Steam Engineering, l_". S. Navy: 

e|Sf* 
° § " • 2s 

K 

< Pounds 
or 

Pounds 
ortiualllable 

I Port.on of CoaL 

Pounds of Water 
Vaporized per 

Pouud Crude Coal 

Pounds ot 
Steam Produced 

per Hour. 

Por cent 
of Refuse Asb, 

Clinker, uud soot 

Hate 

[Slow, 
-j Medium, 
(Maximum. 

I Slow, 
! Medium, 
(Maximum. 

(Slow, 
-Medium, 
(Maximum. 

i Slow, 
- :Medium, 
[Maximum. 

(Slow, 
J.Medium, 
(Maximum. 

New 
Kiver. 

7.9896 
13 0334 
14.36B4 

7 4809 
12 2H30 
13.4517 

10 9" 95 
10.2028 
10.13K6 

2626.66 
398J.14 
4309 07 

0 3G7 
0.367 
6.367 

cite. 

7.7905* 
10.5798 

6 011 
8.978 
10.99;*! 

9.892$ 
9 i'9J3 
9.992*-*. 

3335 86 
3171 50 
2882.96 

15.1403 
15.1402 
15.1402 

A t the present time there are six companies in active 
operation aud several developing leases. N o n e of the 
companies owns its o w n property, all operating uuder 
leases at a uniform royalty of ten cents a ton. T h e fol
lowing Is a list of the companies operating, with their 
capacities: 

Harvey Coal & (.'oke Co 
Collins Colliery Co 
Slat Coal & Coke Co 
Dunu Loup Coal & Coke Co, 
Turkey Kuob Coal Co 
Macdouald Colliery Co 

T.'m tuns 
1000 tona 
350 tone, 
til HI tous. 

J*. O. Adresa, 

Rlssnl, W. V a -
Uleuseao, W. Va. 
Gleiiseau, W. Va. 
LmunLoup. VV.Vo. 
Maedonnld, W. Va. 
Mocdouald.W. Va. 

Worth Having. 

Messrs. Frazer & Chalmers of Chicago and London, 
have recently Issued a new catalogue entitled 'Gold and 
Silver Mills." It is a handsomely illustrated volume of 
180 pages descriptive of gold and silver milling ma
chinery built ln their shops,(they rank as the leading 
builders in the world), and also contains a few pages of 
"Useful Information" which ensures that the catalogue 
will bo saved for future reference by every practical gold 
or silver mining m a n receiving one. It is sent free, on 
application, to any owner or official of a gold or silver 
mine, or to any person contemplating engaging in min
ing and treating gold or silver ores. A request on a 
postal card directed to Messrs. Frazer Ai Chalmers, 
Chicago, 111., will secure a copy. 

Fatal Accident to a Fire-boss. 

Mr. Alex. Ilowieson, of Delancey, Pa., was instantly 
killed ou the morning of the 10th ult., whilst ln discharge 
of his duties as lire-boss, by a fall of rock In the mines. 
Mr. Ilowieson was an exemplary m a n and stood high in 
the estimation of hin associates and neighbors. H e was 
a m e m b e r of tbe Knight** of Pythias, and Knights of the 
Uolden Eagle, both of which societies adopted appropri
ate resolutions on his death. 
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GOLD AND SILVER MINING. 

TIMBERING FOR PRECIOUS METAL MINES 
IN COLORADO. 

The Methods of Working and Conditions Which 
Influence the Methods of Timbering-

By Francis T Freeland, B 8., C. S. S , A. S. M. E , A. T. M. E.; 
Gen'l Mer. Aspen Contact Mp. C o , Lenado; Durant Mg. Co., 
Aspen; Isabella Gold Mg. Co., Cripple Creek, Colo., etc., etc. 

(CONCLUDED.) 

Plate IV, Fig. 8 shows a simple set designed by the 
writer for the Stevens shaft, Leadville, without side 
posts. Plate V , Fig. 11 s h o w s the framing of the Pen

rose shaft, Leadville, through which s o m e 1,800 gallons 
were p u m p e d a minute. There Is a full set of side posts, 
the dividers are not keyed, but can readily be so 
designed. T h e lagging Is placed Hush by m e a n s of 2 by 

4 inch strips spiked to the set. In sinking, the n e w set 
Is s w u n g from the last oue by the hangers s h o w n , the 

posts set up, all d r a w n snug by the nuts, and then 

spreiidlng by a chain, or better by having long guide 
i shoes on the cage. 

A convenient w a y of opening a station w a s used by the 
writer In the 10th station of the three c o m p a r t m e n t N e w 

Con. shaft of the Durant mine, Aspen. See Plate VIII, 
Figs. 17, 18. T h e shaft is 5 by Kl feet and this station 

' w a s not intended for pumpiug. O n arriving at the floor 
of a u e w station, four hitch timbers are w e d g e d under 

' the last set, crosswise of the shaft and clear of the cora-

[ partments. T h e shaft Is then continued a short distance 
j for a s u m p as before. T h e width of the station is such 
as to cover two hoisting compartments with the j a m b 

I chamfered off to afford access to the p u m p w a y . 

A three post cap and sill set Is placed agalnstthe shaft 

: timbers and secured by long bolts and treenails Into tho 

.divider's. T h e portions of the wall plate lying between 
the shaft and the station, opposite the hoisting compart
ments and breast high In the station, are then sawed out. 
This m e t h o d of starting the station Is better thau having 

special shaft timbers opposite the station, as they delay 
the slnklog and open too m u c h ground. T h e station 
m a y be continued as far as required aud then tapered 

d o w n to a drift of the usual size. 

T h e station m a y be covered 'with -jInch steefplates 
I provided with irons to guide the cars on the rails. R u t I 

in reaching the rock. H o w e v e r the open caisson, or tbe 

pneumatic m e t h o d to 80 or 100 feet m a y be used In 
quicksand without large boulders requiring blasting. 
T h e Poetsch freezing system for several hundred feet 
m a y he used In quicksand or quicksand with boulders. 

T h e Kind-Chaudron m e t h o d of drilling the full size of 
the shaft In rock leaving the water in the shaft and 
following with a metal tubbing la applicable to rock 

giving a large flow of water. T h e s e m e t h o d s are usually 
prohibited by their cost and have not been used in 
Colorado. 

The open caisson method of sinking has been used In 

California drift mining, see Mills; nnd the shield method 
in Illinois coal mining, see Rice, with a moderate cost. 
I believe It possible to use the shield m e t h o d or perhaps 
the open caisson m e t h o d of sinking from a shaft started 

in the ordinary w a y lu depth on going from hard ground 
into a quicksand. For Instance In such ground as the 

dolomite sand or contact matter of Leadville where there 
is a heavy flow of water. B u t the ground m u s t be 
drained sooner or later and then the difficulty vanishes. 
T h e great danger consists in removing the material 

running from behind the timbers, w h e n rushes occur 
destroying the alignment of the shaft timbers and crush
ing them. 
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plumbed, blocked and wedged. With this design the 

dividers can be temporarily lert out of the bottom set 
for convenience ln handling tbe long side pieces and In
serted from below. W i t h the former design no hangers 

are needed on the end pieces. T h e lagging is set close. 
T h e shaft Is plumbed by three or four lines h u n g in 

the corners a few Inches from the timbers and covering 
several sets. It Is checked from time to time by lines 
or -annealed brass wires wlih heavy weights steadied in 
water or oil, extending from the surface or for several 

levels. T h e wire m a y be kept on reels with cranks for 
winding up. T h e guides m u s t be accurately set or reset 

by a template ln case the timbers vary m u c h or are 
crushing. 

T h e Smuggler mine, Aspen, uses for a reserve a water-
box running in the guides ho Idlng 1,000 gallons, a** a re
lief to the p u m p s . F o u r disk valves in the bottom afford 
Ingress to the water. T w o of the m are covered by a 

spout and these t w o are opened wide at the top by a bell-
crank lever and rods rubbing on a slide. T h e spout 

directs the water clear of the shaft. W i t h such a n ar
rangement water m a y be hoisted very rapidly and eco
nomically. 

T h o shaft m a y be sunk with a bucket or a bucket 

hanging under the cage, or with a car on the cage, the 
•cage being run to the bottom o n short guides held from 
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prefer the track to be continued to the shaft and a com
plete siding laid down for standing cars. For a large 

tonnage it will be convenient to have a tracked bye-pass 
around the shaft. Then keeping the full cars oo one 
side will permit a quick change. This should be done 
at the surface at any rate. A fork will tben lead to 

either cage. Spring switches can be arranged to move 
l automatically dlrectlog the cars in the proper course. 
Such a plan is used at the El Paso shaft, Leadville, and 
also a switch that can be set ahead of the car when run

ning, by the foot to run Into the ore-house or to the dump. 
In bad ground spiling and perhaps bottom boards may 

be used with sets. Where little ground can be opened 
at ODce, 2 by 12 inch plank may be u=ed cribbed solid, 
laid flat and breaking joints at the corners. They are 
inserted one at a time and spiked up from below. The 
partitions are made of timbers skin to skin, in this case. 

A way of starting a shaft I have used with success at 

the Stevens shaft is to bed a double cross of heavy 
flatted timber Into the original surface of the ground, 
just outside of the shaft. Then four or more heavy 
rough posts are erected to a suitable height on this 
foundation aud lagged to carry the collar and gallows 

frame. The sinking will then proceed without Interrup
tion from the surface work. 
There Is usually little difficulty ln this sort of mining 
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In continually swelling ground sets may be eased by 
cutting out the lagging or by prying off the strips s h o w n 
and the removing sufficient ground to relieve the pressure. 
This work seriously delays the hoisting. O Q the C o m 

stock a false set has been placed outside the shaft leav
ing 19 Inches clear space. R y having chutes d o w n to 

the next lower level, the easing can proceed without 
delaying the regular w o r k of the shaft. 

A few vertical automatic skip roads have been used 
in Colorado, but they were not satisfactory and have 
been abandoned. T h e handling of timbers and m e n 

have a greater relative Importance in precious metal 
mining, especially of the high grade ores, than ln other 

kinds of mining. 

M a n y shafts in Gilpin, Co., and Cripple Creek are 
sunk o n the vein, and where steep are wor k e d with a 

bucket on a slide. T h e California shaft near Nevada-

ville Is 2,300 feet. It Is the deepest shaft in the state 
and Is au irregularly inclined bucket shaft. W h e r e the 
walls are good the shaft m a y be stulled but if scaly it 
m u s t be provided with wall-plates or sets and lagging. 

T h e Silver Cord Incline, Leadville, 1,400 feet long at 
25 degrees pitch w a s w o r k e d by hoisting 6 ordinary m i n e 

cars in a train on their o w n wheels. T h e m a i n incline, 
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Iron Silver mine, Leadville, 1,100 feet long at 14 degrees 
hoisted 4 mine cars on 3 gigs running on a 3 feet gauge. 
These Inclines had no separate manway on account of 
Iheir flatness and were about G by 7 feet in the clear. 

The M c K e o n Incline, Iron Sliver mine, Leadville, 
sunk by the writer is 750 feet deep at 50 degrees pitch. 
It was worked with an automatic skip holding about 2 
tons of rock running on a 3 feet gauge. The crosscuts 
and stations came away over the incline and each con
tained two bins In the acute angle for ore and waste. 
The skip was loaded from chutes in the incline. At the 
top there were two bins also provided with a flip-flap 
door for directing the discharge from the skip. Ordinary 
ears ran from these bins to the ore-house and dump. 
The incline was setted with round posts and heavy cap 
and a flat sill. The hoislway was about 5 by 5 feet and 
the manway 2+ by 5 feet. The divider was 6// by 8" 
and four braces were used. The manway was partitioned 
off and lilted with 6teps. Partitions are necessary in 
inclines of more than 25 degrees. 

The Isabella Incline, Cripple Creek, sunk by the 
writer, 400 feet at 50 degrees Is worked with an auto
matic skip holding 20 cu. ft. on a 3 feet gauge. The 
Incline and levels are on the vein. The stations are 
formed by bowing the level out over the Incline. The 

cars to be taken off at each level without Interfering 
with the manway. The Johnson Incline above the 
tunnel has a skip which dumps automatically on reach
ing the bottom, as the rock is lowered in this case. 

There are several important inclines at Creede, tho 
one on the United Mines having three compartments. 
The incline on the Gregory.Bobtail, Central City, owing 
to peculiar conditions was on a curve and hoisted 04 
cu. ft. cars. These cars where divided In two trans
versely, being hinged at the top edge and secured at the 
bottom edge by latches. W h e n dumping they had the 
appearance of being back-broken. The dirt went be
tween the rails. 

The alignment of a gentle incline is similar to a drift, 
but steep inclines require great care. Four adjustments 
are necessary and they are best made on the sill. For 
line a sawcut Is made across each sill say G inches from 
one end, before being sent underground. T w o hubs are 
set in the sills on this line by an Instrument within 50 
feet of the face, and this line Is produced by a cord. 
The new sill Is then set by the sawcut and a grade stick, 
one m u d brace being ln place. In addition it must be 
made square with the lino and level lengthwise on the 
corner edge. 
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mine cars dump directly into the skip through a 
swinging hopper and at the top the skip dump-* 
Into cars. The incline is stulled. See Plate IX. 
Figs, a, b and c. The holstwny is 5 by 5 feet aud 
the manway 3 by 5 feet with partition, steps and 
hand-rails. The total excavation is 5 by 11 feet. 
Cross-sills 4" by 8" are spiked aguint the foot of the 
stulls and tho track Is laid on stringers, with guide 
planks and side planks to prevent.derailment. A -•} luch 
wire bell rope runs In side pulleys within reach from the 
skip. A IJ inch Iron pipe speaking tube is fitted with 
a T at each level. It is also used to prevent the skip 
being rung away when In use by rapping on the pipe. 
The Incline is bunk for a new lift without limbciing, 
with a temporary track In Ihe middle and then dressed 
and timbered fiom the boitom up. For hoisting water, 
the skip Is furnished wilh iwo flap valves, which are 
replaced by a dead plate when hoisting rock. When 
hoisting waler a hopper on wheels at the collar directs 
the water into fettling tanks. See Freeland, Isabella 
Incline, Mg. & 8ci. Jr.ss, June 22, 1805. 
The Delia S, and A Ha-Argent inclines from Cowen

hoven tuunel, Aspen, deigned by D. W . Brunton, Mgr. 
are about GG degrees pitch and 6 by 10 feet on edge, the 
tbe manway and pumpwuy being above the holetway 
which Is fi by 0 feet. The tunnel oars described above 
Are hoisted on an Inclined cage. This plan enables tho 

The timbering of th-*; stopes of precious metal mines 
as ordinarily practiced depends principally upon the 
size, shape and inclination of the ore-bodies, and the 
firmness of tbe country rock, for thei-e conditions deter
mine the method of mining. For the present purpose 
ore-bodies may be grouped aa to shape inlo three 
classes; let. A flat or gently Inclined rontlnuous or 
Interrupted sheet of moderate IhlckneES; 2nd. The 
same vertical or pitching strongly; and Sid. Masses, 
plpeB, and great local thickening In a sheet. Sometimes 
all these varieties may be seen in one mine. 

Fll ST. —FLAT TniN DEl'OfilTS. 

Ore-bodies of this tort aro often seen In the so-called 
contact mines of Leadville, Red Cliff and Rico and In 
deposits following lines of stratification. They are 
worked to Ihe rise if possible. 

Wheiolheore is continuous it will be woiked by a 
system resembling long-wall In coal mining, either 
advancing or retreating. Wdiere the ore Is interrupted 
the method will resemble pillar and room, the pillars 
being Irregularly placed and consisting of poor ore or 
waste rock left iu pli.ee. Where the roof is Arm no 
11 inhering at all m a y be required, or nt most an occa
sional prop under a threatening rock. If timber Is used 

some of the posts m a y be drawn if the stope Is to be-
abandoned. 

With a tender roof, posts aud head boards will be used 
for a height up to about 8 feet. With a heavy roof or 
for a local thickening up to about 16 feet cribs will 
be used from 7 to 10 feet square. Killing with waste 
will steady them. They will have runways between and 
may be lagged from crib to crib. W h e n filled they gen
erally fail by bursting near the bottom. 

Where the roof Is bad, but the deposit nearly plane 
and of a fairly uniform thickness, the ore m a y be won 
by a succession of parallel contiguous drifts, timbered 
with drift sets, consisting of posts aud lagged caps, each 
post carrying the ends of two caps, and steadied by 
collar braces to the last set. This plan admits of con
siderable irregularity. The waste coming from under
ground ore-sorting ln the stope is filled back, if there be 
room for it. It is advisable to fill exhausted stopes 
In bad ground to prevent extensive movement In the 
country rock which m a y bring weight upon or wreck 
neighboring stopes, main levelB or constructions on the 
surface. In bad ground the timbers are lost. 

SECOND.—STEEP THIN DEPOSITS. 

Ore-bodies of this shape are commonly found in As
sure veins, dykes or on the edge of dykes, as in Gilpin 
or Clear Creek counties and in Rico and Cripple Creek, 
and sometimes in steep contacts and deposits following 
pitching stratification planes, as in Aspen. They m a y 
be worked underhand or overhand. 

In underhand stoping a winze through the stope and 
connecting with the uext lower level Is advisable, as it 
does away with the wlndlassing and assists In ventilat
ing aud draining the workings. Underhand stoping m a y 
be resorted to before the level below Is driven In case of 
necessity. It Is not, however, economical nor system
atic mining aud is one method of " gouging the eyes out 
of the mine." It makes easier drilling and m n y be use
ful in a country like Mexico, where the natives rarely 
become expert at drilling " uppers." Where the ore Is 
narrow and rich it m a y be adopted in small mines, as 
the ore can then be readily kept from the waste filling of 
the stope. The floor m a y be swept with steel wire 
brushes. 

If the walls be good and the waste removed, or If the 
vein is of a width requiring the breaking of neither of 
the walls, the stope m a y be worked without timber. But 
if the waste be stored In the stope as made, more timber 
is required than in the other method. The ground Is 
broken from ihe topof the winze each way in benches of 
about G feet, like two sets of stairs. 

Overhand stoping is the more generally used, as It Is 
the faster and cheaper. The ore, waste and water fall 
away from the breast. In a narrow vein giving consid
erable waste, the stope m a y be filled to within 5 or ft 
feet of the top, as made, giving a convenient footing for 
tbe miners, the excess, if any, being sent out. T o col
lect the ore, canvas is laid on the wuste and protected by 
rough plank. In narrow veins stulled millholes about 
3 feet wide are run up at intervals of about 25 feet to 
afford access and for throwing down ore and the excess 
of waste. The end breast or raise slopes are provided 
with ladders. The main liue of stulls is placed 11 feet 
above the track. Under each mlllhole Is a plat with 
loose cross boards over the car track, laid upon three 
horizontal spreaders 6 feet above the track, to keep the 
ore ot! the main road and to afford a loading chute. In 
a vein wider than 4 feet the millholes will be cribbed. 
They may have two compartments, one for a ladder way. 
About 3 feet square is sullicient, and ihey may then bo 
climbed without a ladder by straddling the hole. 

W h e n the vein makes but little waste, the opening 
must be stulled to afford a platform for the miuers. 
Where the walls are good many of the timbers m a y be 
recovered when the stope is abandoned. It is then tilled 
with waste from tho level above. Where the roof Is bad 
the stulls will carry wall plates and lagging on one or 
both walls, with braces as required. 

W h e n the vein is moderately wide with good walls and 
makes but little waste, the broken ore m a y lie In the 
stupe, only enough being drawn off to keep the top 
about G feet from the breast. This plan requires no mill 
holes, for when the stope is finished the ore remaining 
is all drawn off. The fiat chutes and the main line of 
stulls Is tho only timbering required. 

Where the vein is of moderate width and Is soft or 
has a soft eouge in It, that will be taken out first In 
order to have some open space to shoot to, using a 
gouger if the soft streak is narrow. Where the vein Is 
hauler than the walls and especially If it be "frozen" on 
one or botli walls, the softer wall will be shot first and 
then the ore stripped from the remaining wall by pop 
shots. Where they are of nearly equal hardness It will 
be best to shoot the ore first if it be big enough to get a 
proper shot into and then take out enough of the foot-
wall for convenience of working. But if the vein is 
very narrow and rich nnd adheres strongly to the foot-
wall, the hanging wall m a y be broken first and then the 
ore stripped. 

Ore bodies of large and Irregular dimensions occur 
frequently In a limestone formation, such as Leadville 
and Aspen, aud In enlargements In Assure veins and 
contacts. Where they reach the surface open-cut work 
Is resorted to without timbering, as deep as the 
walls will stand, or until the Cost of removing the over
burden is prohibitory in a flat deposit. It Is possible 
that In exceptional cases the caving or lllliug systems 
used with success in tho Lake Superior iron mines might 
be employed. 

Having regard to the peculiar conditions hero the 
-square set syslem is Ihe only one of general application. 
Precious metal or » masses are extremely Irregular and 
the prices obtained for the ores vary from year lo year. 
It is i.feu necessary after stopping work at a Certain 
place to resume it. N e w discoveries In tho neighbor
hood m a y alter the piobabllilles of ore in any given 
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-direction. The ground may be reworked to some extent 
with square sets, If not caved, while with other methods 
the ground must be abandoned as mined. 

SQUAKE SETS. 

The origin of the system Is a simple and natural ex
tension and refinement of the practice of running contig
uous parallel drifts In the ore and lu two or more 
stories when the thickness of the ore required It. The 
flrst step in the way of Improvement was the obvious 
one of making the two butting caps rest upon the same 
post, and to make the collar braces of equal strength to 
that of the other members. The regular use of such 
sets and their framing on the surface to standard dimen
sions appears to have been flrst introduced on the Com-
Btock lode by Phillip Dledeshelmer, Superintendent of 
the Ophir miue in 18GD. 
The 83U* may be so framed that the posts, caps, or 

ties ruu through and touch, the continuous longitudinal 
grnln of the timber beiug laid in the direction of the 
greatest pressure. In very heavy ground this is fmport-
aDt, but fn most coses It is suillcient and more con
venient to let the caps run through. The pieces touch
ing on end grain are cut a tilde scant to equalize the 
pressure. The caps are set the narrow way of the ore 
body. The sill floor set Is usually one foot higher than 
the regular set. Where the posts run through, a spoclal 
lead or cap sill must be used in starting a run of sets, 
but where the caps run through It is not always neces
sary. 

Where the sill floor Is laid upona large body of ore, 
which Is to be mfned from the next lower level, sills 
covering several sets should be used. No matter what 
care be taken In starting the noxt lower nest of sets, It 
Is not likely that they will exactly join. Long sills 
render less difficult and dangerous tb« work of taking 
up the weight as the two nests connect. In coming up 
from below the posts of the top row of the lower nest 
are cut so as to leave a space of about 2 feet between 
the two nests. Long heavy stringers are laid on the 
lower nest to break joints and the intersectiocs of the 
upper nest caught up one at a time with blocks and 
wedges. 
Where the walls are bad, plates should be used cover

ing several 6ets and joined by special pieces to the 
regular sets. With a good roof it Is sufficient to 
securely block the sets at each Intersection in the same 
way as at the sides of the stope. 
Where oblique pressure is ex
pected or develops, plain diag
onals with a double chamfer at 
each end must be fitted and 
wedged in the sets already in po
sition, which may be Inclined to 
cant. Two diagonals placed like 
an A will permit a single post to 
be removed ln order to gently di
vert a car track running through 
the stope. Where the posts show 
a tendency to cut Into the caps, 
they may be assisted by two or 
four helpers or false posts k the 
size of the main post aud placed 
around It. 

The sets usually fail by crush
ing and racking so that the caps 
slip off the posts. To prevent this, 
solid cribs of timber in a row of 
two or more sets wide are placed 
in the sots crosswise of the ore 
body from wall to wall. 
Another crib may be built 

further on and the space filled 
with waste. Cribs are also important under the main 
workings. 
The whole floor of a large ore body must not be 

opened at once as too much weight Is brought on the 
timbers. It is safer to take out vertical slices crosswise 
•of the ore body from level to level and thiee or four sets 
thick in succession. In very large bodies pillars may 
be left which can be robbed as the mine is gradually 
abandoned. But if sufficient weight comes upon the pil
lars to crush and splinter them, serious trouble will be 
•encouutered on taking them out afterward. 

The system is deslgued for work Ing overhand although 
with care asmii.ll pothole may be worked underhand and 
timbered. With a rolling bottom, short posts on foot 
pieces may be used sparingly instead of shooting enough 
was-te to hold a complete set. A run of cells may be 
readily lined for a chute. Io starting a nest it is not 
well to work In opposite directions at the same lime aa 
the shots may shift the Umbers. 
After a nest of sets has crushed and caved, It may be 

necessary to open the grouLd again. There will u-ually 
bo a heap of loose shifting rock and timber in the bot
tom of the old stope and a large open space above hav
ing a shaky roof. About the only thing to be done is to 
fill and level off a floor and cover It with a mattrass or 
solid filled crib of timber to s-rve as a foundation for sets 
or open cribs. Iu other cases the hole may be filled and 
mined around by spiling and cribbing from raises In the 
neighboring solid rock, or similar special methods sug
gested by the particular circumstances and the relative 
location of the epot it is desired to reach. 
The limbers may be snubbed down from the level 

above through a winze or taken up with a windlass or 
Small hoist. Ou abandoning a stope most of the flooring 
Is taken up leaving enough to enable an inspection to be 
made. If no further prospecting is intended from the 
Stope, It may be lllled with waste from above to prevent 
extensive movement of the ground. Iu exceptional 
cases the sets may bo robbed. 
Of available timber red spruce is more durable then 

yellow plue, and that, than white spruce. The sets are 
framed by machinery Englebach of Leadville makes a 
four saw machine which uses square timber. The 
Heudey framer an eight saw machine is made by the 
Denver Engineering Works. Itouud posts can be cut on 
the latter giving additional support to the caps and ties. 
ln starting the system in a mine eome thought should 

be given to the Btyle and dimensions, as it is inconvenient 
to change the patterns when once adopted. The height 
should be about 6 feet in the clear alLowlug for the floor
ing of 3 or 4 inch plank, and the width from 4 to 5 feet. 
The usual sizes of timber are 10 aud 12 inch according to 
the probable size of the stope and the character of the 
walls. One small mine uses 8-Inch sets. Larger sizes 
will be used in special cases. The 10-lnch timber is to 
be preferred for economy and ease ot handling if the 
ground will permit. 

DETAILS OF SQUARE SETS. 

Plate II,, Fig. 4, shows ttie square set used by the 
Moyer and other mines of the Iron Silver Company of 
Leadville, which has shipped 120,000 tons In a year. 
The tenons on the posts touch and the ties are plain. 
The lower tenon Is short to prevent much accumulation 
of dirt In the built up mortice. The flooring is 
6" x 8// x 5' 0//. The diagonal braces are 10" x 10". 
Centres to centres are 5, G and 7 ft. 

Plate III, Fig. «, shows the set used by the Aspen, 
Durant, Regent and Smuggler mines at Aspen, shipping 
about 75,000 tous a year. The posts touch aud mav be 
rouud or square. The cap sill Is used on tho sill floor 
for a single row of sets, and the lead sill for further 
extensions sldewlse. 

Plate VI, Fig. 8 shows the set largely used at the 
Mollie Gibson mine at Aspen. The caps touch, the caps 
and posts are entirely symmetrical and the tie also, in 
but two directions however. 

The set used by the Little Johnny miue of the Ibex 
company, Leadville, shipping about 75,000 tons a year 
is of 10 inch timber, except the tie. It is 4' 4 " cap way 
hy 4/ 10" by 6' 10" centers, and 3' G", 4 feet and G feet 
ln the clear. The caps touch aud the framing resembles 
that of the Mollie shown already. The posts are G' 4" 
over all with G by G by 2 inch tenons. The ties are plain 
G by 10 Inch timber and 4' 4" long. The caps are 4' 4 " 
over all with G by G by 3 Inch tenons. These sets are 
also used for drifts. 

The set used at the El Paso mine of the Union Leas
ing company at Leadville, shipping about 25,000 tons a 
year is also of 10 inch timber except tho lie. It is 
5' 4" by 5' 4" by 7' 4 " centers aud 4' G" by 4' G" 
by ft' 0" in the clear. The caps touch aud the 

P L A T E IX. 

framing Is like the Johnny. The posts are O'8" over 
all with 8 by 8 by 1 Inch tenons. The caps are 5' 4" 
overall with 8 by 8 by 4 inch tenon1**. The ties are 
plain of 8 by 10 inch timber and 4'8" long. If full 
sized lies are deemed necessary they are to be notched 
at the corners like those of the Mollie. 
These last three styles possess many advantages 

and can be recommended. They may be readily designed 
for 12 inch timber or larger and for round posts. It is 
not necessary that they should be cut from sawed timber 
without waste as large amounts of blocking and wedges 
are used. The wedges are 3 by 4 by 14 inches. 

LADDEE3 AKD STEPS. 

Vertical ladders may be permitted In a pumpway 
for occasional use and for a limited height. In general 
they should be set at least 10 degrees from the perpen
dicular. 12 Inches wide in the clear is enough for the 
rung but tbe manway must be at least 24 inches wide, 
better 30 inches to allow for the play of the shoulders in 
climbing. The plaiform holes should be 24 iuches in 
the clear from the face of the ladder and the road Itself 
about 30 Inches. Ladders will be used with inclinations 
over 00 degrees. The distance of tho rungs or slats is 
12 inches for inclined ladders and short etretches. Steep 
ladders have spaces of 11 Inches, and for vertical ladders 
or long stretches 10 inches for the minimum. Plate VI, 
Fig. c shows a cheap and serviceable ladder for general 
use. 
It Is more convenient to use steps and hand rails In 

Inclines for pitches less than 60 degrees. From 60 to 
45 degrees tho tread sbould be six inches and the slope 
distance betweeu 11 and 12 inches. The width of the 
step in the clear should be 13 to 14 Inches. 6 feet ver
tical heiidroom should be allowed. 

Plate VI, Fig. d shows a flight of loose steps designed 
for the Aspen square set. It cousists of 9 steps, just 
reaching from floor to floor by resting ou the caps or 
ties, either with or without tho llooilng. 

With pitches from 45 to 20 degrees the ancient car
penter's rule applies, twice the rise plus the tread 
equals 24 all in iuches. Below 20 degrees nothing Is 
required although sometimes a plank walk with cleats 
at equivalent intervals is used. 

Uniformity In the ladders'and step3 both In interval 

and arrangement In the shafts and inclines will prevent 
accidents and increase the speed and ease of travel. 
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T W O SOUTHERN MINE DISASTERS. 

One at Cumnock, N. C , Results in the Death of 
Thirty-five men, and the Other at Dayton, 

Tenn., Kills Thirty Men. 
An explosion, supposedly of flre-damp, at the Old 
Egypt Mine at Cumnock, N. C , on the 19th ult. re
sulted iu the death of thlrty-flvo men. The mine Is an 
old one, having been first opened about fifty years ai'o. 
It was only worked a short time, and was then aban
doned, till, duriug the civil war it was worked by the 
Confederate Government to seiure coal for blockade 
runners. 
A few months ago It was bought by the present 

owners, who have spent a great deal of money in re
opening and Improving the property. The opening out 
of the mine proved that the coal Improved in quality as 
the workings extended further Into the bed. 
The mine was inspected by the fire-boss at sis o'clock, 

was reported free of gns, and sixty-six men went down 
the pit. At eight o'clock the mine was ogain reported 
free of gas. A few minutes after eight o'clock, an ex
plosion occured that killed all of the men in one of the 
two divisions of the mine, and two who were In the 
other dlvltlou. Those not killed, thirty-one In number 
groped their way to the shaft in ihe dark, and were 
speedily hoisted to the surface. The shaft was not 
injured. 
At first it was supposed that 250 lbs. of dynamite, 

stored in a closet in the mine, had exploded, but ex
amination proved that such was not the case, as the 
dynamite was found all right. 
As usual there ore numerous rumors os to the cause of 

the accidents. Ono rumor states that a man was 
slightly burned by an explosion of gas the night before, 
and that there was gas found on the morning of the 
accident, and that each man was instructed to "brush" 
the gas out of his working place. If there was enough 
Btaudlng gas ln the working places to warrant the men 
being instruct* d to "brush" It out, somebody is morally 
responsible for the death of the victims. The removal 
of gay by "brushing" is wisely prohibited by both mine 
laws of Pennsylvania, and if should be prohibited In 
every state. If there actually was no gas found by the 
flre-boss, when he made bis examination, the disaster 
was ell her caused by a sudden outburst of gas, or by an 
explosion of coal dust. AVhat the cause actually was 
will be hard to determine as all the men in the affected 
poitlou of the mine were killed. 
The disaster at Dayton, Tenn,, occured ln the Nelson 

Mine, operated by the Dayton Coal tfc Iron Co., on the 
morning of the 20th ult. It resulted In the death of 

j thirty intn. Tho telegraphic reports of this accident 
are so conflicting and contain so many inconsistent 
statements, evidently by men devoid of any mining 
knowledge, that we refrain at this willing, from tryiug 
to sift out a probable cause for the accident.; ;̂, i 

Ac knowledge ment 

W e have received from the Jos. Dixon Crucible Co. of 
Jersey City, a box of assorted Dixon American Pencils, 
wilh the compliments of the season. If there is any 
olase of men who appreciate good smooth pencils, it Is 
editors, and on account of the uniform good qualify of 
Dixon pencils, we use no other kind for editorial work. 
Our force of draughtsmen also use Dixon drawing pencils 
in preference to any other make. Iu fact, among the 
ninety people In the offices of The Colliery Engineer Co., 
no ottur brand of lead pencils Is used for any purpose. 

The Westinghouse Electric Co. 

The Westinghouse Electric and Manufacturing Co. of 
Pittsburgh, Pa., the sole owners of the valuable Tesla 
patents, have decided to make a vigorous light for the 
mining trade In electrical machinery. To speak of 
Westinghouse electrical appliances as first class, is su
per, lluous. Their success is kuown to all mine managers. 
The adveristment that appears, for the first time, lu tbis 
issue, is evidence that the company is prepared to furnish 
first class mining machinery that will compete in every 
way with auy now on tho market. 

http://asmii.ll
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THE FAUGHT PATENT W H E E L FOR 
MINE CARS. 

A New Self-Oiling Wheel that is Worthy the 
Attention of Mine Managers. 

During a recent visit to the extensive and well known 
car wheel works of Messrs. A. Whitney & Sons of 
Phila.. we were shown the drawings of an improved 
self-oiling mine car wheel, which seemed to contain 
many valuahle features. W e therefore mnde arrange
ments with Messrs. Whitney & Sons to illustrate and j 
describe the wheel. For many years this flnu has 
made a special study of the requirements of [mine 'rail
ways. An experience of nearly 50 years ln the manu
facture of chilled car wheels for all varieties of service 
peculiarly fits them for such study. It is their belief 
that true economy in this service demands the best 
material ami workmanship and also that to insure the 
highest efliciency and durability, patterns carefully 
designed ou scientific principles must be used. 
Coder this belief they have introduced a self-oiling 

wheel which has many poiuts of the highest excellence. 
The wheel, iu combination with Its pedestal and other 

greatly prolong the life of both wheels and axles. Tbe 
long bearing, however, is not obtained bv lengthening 
the axle or diminishing the width of car bottom, but 
as the usual lynch pin is dispensed with, the additional 
total length of axle It requires Is all available for bear
ing turface. As au actual fact there is a saving In the 
total length of axle, a pair of these wheels measuring 
less from out to out than those fitted with lynch pins in 
the ordinary manner. 
The pedestal castings are so constructed as to do away 

with the collar usually welded ou mine car axles. A 
split key on the lower side locks the nuts ofthe pedestal 
bolts so that they canuot become loose from jarring. 
In cases where the regular form of pedestal is not 
adapted to the construction of car bottom, special 
pedestals can be made to suit all requirements. 
Though the use of round axles is recommended, where 

it Is desired to have the support of the car bottom 
which a square axle affords, this form can be used. 
In the manufacture of these wheels, the very best car 

wheel irons are used under chemical and physical tests, 
in the linn's own laboratory and shops. The material is 
the same as used in their heavy wheels for freight and 

eating thorns elves and hub of wheels, so there seems to 
euttlug on either axles or hubs. W e find It tabes les- th' 
the amount of lubricating oils lo keep them ID good r* 
order, which is qulto aa Item tons. Also we have no ti* 
with hrokeu lynch pin lu your wheels which causes U B 
trouble with most other makes W e are using several 
makes of wheels and ax leu hut find the A. Whitney &, Suns 
superior to all others which we have tried. 

W e will ho ordering several sets of your wheels and 
this coining Spring and S u m m e r to replace other makes 
have worn out aud heeu "f Utile service to us. 

Yours reaped fully, 
TUK CENTRAL JELLICO COAI. CO . 

Per John t'talllips, S 
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fixtures Is the Invention of Mr. Luther R. Faught, their 
mechanical engineer, and its construction, In its latest 
Improved form Is illustrated herewith. 
The wheels are cast with the outer hub solidly en

closing the end of the axle. The iuner hub enters a dust 
collar ln the pedestal casting lined with a broad band 
of hair felt, which serves to exclude all dust and grit 
from the wearing parts, and prevents leakage of oil. 
With their standard wheel a round axle is used which 
can turn in the pedestal when on curves. This dimin
ishes friction aud equalizes the wear on the axle. At 
the Inner end of the pedestal there is a smaller band ot 
felt acting as a further protection against dust and 
leakage. Sufficient oil flows along the axle into the 
pedestal to lubricate the axle bearing. 
The wheel is held on the axle by the "key block" 

Bocketed In the wheel and entering a groove turned near 
the end of tho axle. The key block Is retained ln posi
tion by the horizontal "key block plug." Uy removing 
this plug and revolving the wheel so that the hole is 
down, the block drops away from the groove allowing the 
wheel to be pulled off. The wheel is replaced by revers
ing this operation, first placing the key block in its 
socket in the wheel, by the aid of a pointed stick Inserted 
In the hole iu the key block. 
Oi! !s introduced into the annular chamber In the hub 

through the oil hole entering the wheel at an augle. 
This hole Is closed by the "oil plug.'' Both plugs are 
provided with leather washers so that when screwed 
Into place, the holes are closed air tight. The leakage 
of oil Is thus to a great extent prevented by atmospheric 
pressure and any slight flow being outward only, the 
chances for dust working into the wearing parts are 
greatly diminished. 

Should the oil plug, however, be acetdently left out, 
the main body of oil will be retained lu the cavity for a 
long time, as uo oil can run out of the oil hole without 
(Inst rislDg to a level with the lower side of the axle. 
To meet an objection which is sometimes raised to 

the loss of time In oiling, from the necessity of removing 
and replacing the nil plug, a new device has been recently 
made experimentally. This consists of a "self closing 
oil plug" so constructed tbat on Inserting the spout of an 
oil can or syringe into the oil hole, a valve controlled by 
a spring is pushed inward allowing the oil to enter, and 
nn withdrawing the spout the valve again closes the 
opening. 
Thorough lubrication of the entire length of bearing is 

ensured by two openings connecting the rear end of the 
oil oavity with the bore of wheel. It has sometimes 
been found that when wheels run at a high rate of speed 
for a considerable time, the bearings havo a tendency to 
run dry because tho oil, by centrifugal force, is thrown 
toward the outer walls of the oil cavity. To obviate 
any trouble of this kind, strips of felt packing are in
serted in the two above mentioned openings, their 
object being to act as wicks to draw the oil Into contact 
with the bearing surfaces. 
Tho length of bearing of tho wheel on Its axle Is very 

much more thau usual with loose wheels. The posltlnn 
of the hub relative to the tread is such as to bring Its 
c ntre directly over the rail. This obviates the ten
dency of a short hub to "cant" on the axle, with the 
consequent cutting of both wheel and axle. These two 
eatures In connection with close and accurate fit ting 

passenger cars which must stand the severe inspection 
aud tests required by the principal iailroad companies. 
All wheels are thoroughly annealed iu furnaces espe
cially constructed for the purpose. Carefully propor
tioned patterns are used, adapted for each diameter of 
axle and for the service Intended. Fitting is done by 
standard gauges, all parts being Interchangeable and 
both material and workmanship are guaranteed against 
defects. 
Not onlv are the treads and llanges well chilled to 

resist hard wear on the rails, but the spokes and hubs 
are very strong and tough to stand the most severe 
shocks in rough service. These two most Important 
qualities are supplemented and made fully effective by the 
efficiency of tho oiling arrangement and the protection 
of wearing parts. The result Is a wheel perfect in all 
its parts and which will give the longest possible ser
vice, no one part wearing out before the rest. 
From the above description it appears that Messrs. 

A. Whitney & Sons are using every known means to 
produce the most durable, efficient aud economical mine 
car wheels possible. Nearly 30,000 of the closed hub 
wheels have been put io use uuder most severe condi
tions In all parts of the country aod they invariably 
maintain the points of excellence claimed by the makers. 
One large user lo the far West, after holding for a year 
a supply of extra wheels ordered "to replace any that 
might be broken or worn out," ordered sufficient new 
axles to utilize these wheels, stating that "as none had 
broken or worn out and showed no sign of doing so, 
they had concluded not to hold tho wheels any longer 
for repairs." This appears to be the experience of most 
users as but few extra wheels are ordered. 
Another writes that after most severe service for a 

year hi "examined the axles and the hub, and found no 
wearing of the surfaces in either place and the tread 
was as good, not worn lu the least, as the day they were 
flrst run out. Had I not seen the wheels I should not 
have thought it possible in our mines that anything 
could stand so long." Still auother points with pride 
to the sleek condition of his mules who, he says, arc 
growing fat as a result of the easy running of the Faught 
wheels. 
Some of the various types of Whitney wheels have 

been, aud are in use In practically all the miuing fields 
on this continent, and they are everywhere held as the 
staudard In quality. Hundreds ot letters from mine 
managers attest their appreciation of WhitDey wheels. 
The following Is a recent one, expressing an opinion of 
the Faught Patent Closed Wheels. Tho wheels refer
red to by Mr. Phillips are not exactly the same a** the 
wheel we Illustrate. The latter is a further improve
ment on the klud Mr. Phillips purchased: 

CENTRAL JEJ.LIOO COAL COMPANY. 

l'leasaut M e w , Whitley Co., Ky,, Dec. 9,1890. 

MKS9HR. A. WBITSKV & SONS, 
Philadelphia I'a. 

D B A K Hno:—In reply to yours of recent dato, we 
bought of you, so moth Ing over two yearB ago, (June 1W9'') euough 
wheels aud a-.les of the Faught Patent (.'luseU Hub Self Olllug 
for forty mine cars 'Ihey havo been In constant service o-or 
since and are apparently Just as go *d as wheu Qrst nought. 
W o hive BO vera I long and heavy grades which call for a groat 
deal of spraglhg, this, oT course, makes It very hard ou the face 
or tread of wheels, but I have found these wheels, lu no sb-tpe, 
whatever, Worn. Also the round nxleu being ab'e to turn when 
uoeessary saves them from wearing and bending, always luhri-

DRY STEAM. 

Its Necessity and How to Ensure It. 
The length of steam pipe lines at mines is generally 

such as to materially reduce the efficiency of the power, 
and often to cause breakages due to the use of satur
ated steam in engines and pumps. The covering of 
steam pipe lines with a good steam pipe covering 
naturally reduces condensation greatly, and enhances 
the value and safety of the power, but such covering 
does not entirely remedy the evils of condensatloa. N o 

reputable maker of pipe cov
ering will make such a claim. 

There Is but one way to en
tirely remedy the evil, and that 
is to prevent condensation as 
much as possible by the use 
of a good covering and then 
complete the work by using a 
first class separator. When 
the line is a short one, and 
steam is plentiful the separator 
alone will do the work, but 
best results are obtained in 
most instances by the use of 
both covering and separators. 

Reputable makers of steam 
separators will eudorse this 
statement, and the practical 
experience of many large steam 
users has demonstrated the 
fact. 
There are many types of 

separators on the market of 
more or less value, and it Is 
important that our readers 
should be informed as to the 
exlstance of ono that is ex
tremely simple in construction, 
and very efficient in operation. 
It is known as Robert-

sou's Steam Separator, and it 
combines every necessary feature In such a device with
out those objections so uoticeable In most others. This 
separator is the outgrowth of years of experiments and 
practical study. An examination of the Illustration will 
readily show its mode of operation. The saturated 
steam enters the separator through the pipe A, strikes 
plate B, is deflected against the corrugated sides, de
posits a large amount of water on them, whieh drops to 
the bottom of the separator. The steam then seeks an 
outlet, through the perforated separators D aud E, one 

ROBEKTHON'S S T E A M SEPARATOI*. 

within the other, Is again broken up, deposits what little 
moisture remains iu It, and passes on to tho cylinder per
fectly dry, and doe* the most efficient work ln a perfectly 
safe manner. The water taken from the steam is drawn 
off through the valve at the bottom, the necessity for 
this operation being tuudo apparent by the water column. 
This separator is manufactured ouly by the Hine and 
Koberison Co., 48 Cortlandt St., New York, it Is not 
au expensive contilvauce, aud is worthy the atteution 
of all mine managers using steam power. 

II. E. Collins & Co., Pittsburgh, Pa., sole sales agents 
for the Cahall Vertical Water Tube Boiler, rnanufac-
lured bythe Aultmau &Taylor Machinery Co., Mans
tield, Ohio, report the following recent sales of Cahall 
boilers: Douglas Furnaces, Sharpsvllle, Pa., second 
order, 230 II. P.; Mahoning Valley Iron Co., Youngs-
towu, Ohio, third order, 300 II. P.; Michigan Alkali Co., 
Wyandotte, Mich., third order, 250 II P.; Shoenberger 
Steel Co., Pittsburgh, seventh order, 500 H. P.; Traders 
Paper Co., Loekport, N. Y., 500 II. P.; McKlnuon, 
Dasli & Hardware Co., Troy, Ohio, 100 II. P. The 
boilers for the Douglas Furnaces and the Shoeuberger 
Steel Co., are for blast furnace gas,—those for the 
Mahoning Valley Irou Co., are for the utilization of 
waste heats from heating furnaces, while the others. 
above mentioned are of the standard direct llred type. 
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THE CAUSE OF MINE EXPLOSIONS. 
EFFECTS PRODUCED BY THE SUDDEN COM

PRESSION O F T H E AIR IN MINES. 

Description of Unusual Explosions in Coal Mines. 
With Conclusions Reached AfterThorough Ex
aminations and Study of the Conditions Exist
ing Subsequent to the Explosions. 
(J, -th, M. E., in The Coltiery t 

On the 18th of July of the preseut year a most unusual 
accideut occurred atthe South Miue ofthe Broken Hill, 
South Australia, by which at least nine men lost their 
Uvea. Mr. J. B. Qluyas, the general manager of the 
mine, thus describes the occurrence: — 

W e had Indications yesterday at about noon, that the 
ground in the north sulphide stopes at the No. 4 level 
was affected. I gave Instructions to the underground 
foreuiau to warn the men of tho fact. This was done at 
the time of the ttcoldent, and they were fully 200 ft. from 
where the creep took place. No doubt they were loiter
ing and talking, feeling perfectly secure,as I would hove 
doiie had I been there—In fact I would not have been 
afraid to have stood within 20 ft. of the break. The 
only explanation I can offer as to tbe cause of the ac
cideut Is that our ore is full of gas, which Is held in the 
crevices, aud I think that when the break came It forced 
the air through the tunnel like a man putting a ram-rod 
into a pop-guu. Had the iueu desired they could easily 
have reached the mouth of the shaft, but they very 
reasonably felt safe where they were. As It transpired, 
a safer place for the men would have been the No. 1 
cross-cut, where there is a deep winze, but they never 
thought of that. When the creep took place it forced 
the air, which being charged so heavily with gas was 
like a solid body, along the ouly outlet—namely, the 
level—and the men who were gathered there were 
knocked over with terrible force and killed. It is 
marvellous how oue mau—Johu Treloar—escaped, as 
he was one ot the nearest to thecreep. Possibly he got 
behind a post, and thus escaped the curreut of air. I 
have never iu my experience of mining heard of such a 
disaster. Of course in coal mines Bredamp sometimes 
causes tho death of large numbeis of men, and I 
have known a dam of water to break through and 
drown men engaged iu the workings, but the death of 
men iu a silver miue through concussion of air is 
something phenomenal. The Soulh Miue has been 
singularly free from fatal accidents, only two men hav
ing previously met their deaih in it. Richard Mortimer, 
who was iu the hospital, says that he was standing near 
the plat In the mine when he was suddeuly lifted off his 
feet aud instantly lost consciousness. A youth who was 
engaged near the mouth of the shaft at the No. 4 level 
pui 
nan-
came aloug the cross-cut to the shaft wilh such fore 
that it took him off his feet, and he fell with his feet 
dangling down the shaft. At the inquest the evidence 
showed that tbe men received ample warning, but 
remained iu the level chatting and smoking, and one 
man who escaped injury deposed that they were all 
about 300 ft. from the stope when they heard a sound 
like a peal of thunder, followed by a rushing noise. 
Being au old coal miner, he fell Hat on his face and thus 
escaped death. 

I.LANEKCII COLLIERY EXPLOSION. 

No Information is afforded as to what kind of gas is 
referred to by Mr. Gluyas, but it canuot have been ex
plosive nor yet poisonous, as uo mention is made of any 
gas by those who escaped, and the effects may therefore 
be considered as entirely mechanical and resulting from 
the creep aud fall. 

If, then, sucti excessive violence can be exerted by a 
sudden compression of the ventilating current aud with
out the assistance of explosives or Inflammable gas, it 
becomes quite clear that if the ventilating curreut of any 
mine Is suddenly and violently compressed, we shall on 
reference to the published details and plans of explo
sions lu c-̂ al mines be able to identiTy some r*f the Indica-
tlous which are due to compression, and also possibly 
revise some of our notions as to how these accidents be
come so widespread and so fatal to life. 
Oue of the tirst conclusions that we are forced to per

ceive and to adopt Is that uo fall of roof can take place 
until after the compression stage, 
excepting only where gas Is explod
ed by the flame of the initiatory ex
plosion. 
The falls of roof, excepting only 

those caused by direct violence, 
must then be due to the sudden ex
pansion of the gas or air which has 
been compressed iuto the crevices 
and vacancies above the roadwajs 
and which will endeavor to find an 
exit in au equally sudden manner as 
soon as the condensation and 
vacuum stage commences. 

In the Llanerch accident the 
com passive effect was very notice
able in all the narrow headings on 
the lower side and ends of the level. 

boni'" acid gas created by the candles and the breathing 
of men and animals, and therefore there could uot have 
been explosive conditions present in the ventilating air-
current. 
In the t'amerton and Tlmsburv accidents the condi

tions were so very much alike iu both cases, as far as 
regards ventilation, humidity of the air, dust, the explo
sive used and its mode of application, that the more 
recent explosion at Timsbury will be cited as setting 
forth the inlluence of air-compression in a mine quite 
free from tire-damp. 
ln the evening of the Oth ot February last, seven men 

were engoged in making road repairs on the through 
road between the Upper aud the Lower Conygre pits, 
and on the roads ln the Top Little vein, which joined 
the through road at a poiut about half-way between 
Upper and Lower Conygre. About half-way between this • 

roads were driven Inwards for distances varying from 15 
to 30 yards, four men were killed Instantly (three of I hem 
beiug severely burned ), uud small patches of coaldust 
were fouud in three places ouly. With respect to the 
question of burning, Mr. Martin, the iuspector of mines, 
says lhat the indications of flame were few, and only 
noticeable iu the places already referred lo. After the 
doors iu the through road gave way, the free expansion 
of the explosive force was further opposed by the devious 
character of the road, the small diameter of the shafts, 
and by the cages in the shafts. These coges must have 
been lifted up the shafts some distauce, and then wheu 
falling back and brought to a sudden standstill by the 
ropes caused such a jar as to break several teeth out of 
the cogwheels of the winding eugiue and thus render it 
useless. 

THE OATJSE ' [IE EXPL06IO 

FIG. 2. C O N Y G R E PIT-*-. 

As the originating ciuse of the 
accident was undoubtedly the shot 
tired by Carter, it remains to be 
discovered why the effects were 
So widespread and fatal, when 
blasting had been carried on in the 
mine without any particular pre
cautions for a generation and 
without disaster. 

< >ne of the first queries which 
suggested itself to tho writer was 
in respect to the quality of the 
powder, particularly as the same 
make of powder was in use at the 
Camertou Colliery at the time of 
the explosion there on the 13th of 
November, 1803. It has, how
ever, beeu proved by actual 

junction and the Lower Conygre pits, an experienced i analysis that this powder was of much better quality thau 
man named James Carter had to prepare and fire a shot the miners" blasting powder which is ordluarilv used in 
to make more height for the horses. His instructions | coal mines; it was, In fact, a loose powder, "of the size 
were to charge and fire a hole having a depth of only 
13 in., which had been drilled in tbe roof some years 
previously, .lohn Gage, an examiner, who lost his life, 
was to examine the plpce before Carter charged the 
hole, and doubtless did so. Carter was warned by G. 
Flower not to use the clay out of the road for tamping. 
because It was saturated with oil which had dropped 
from the trams and contained coaldust. and also because 
when he used a similar mixture at Camerton twenty 
years before, it tilled the heading with (lame. Whether 
Carter observed these lnstruclions cannot be stated 
with accuracy, but when his body was found he had two 
lumps of this oily clay wilh him. The road was neither 
dry nor dusty, because on the 29th of January 200 to 
300 yards of it had been watered preparatory to tiring 
two shots on the 30th of January and two others on the 

•ping air up to tho men working In the stopes, had a j 2nd of February. All of these shots were within 30 to 
ow escape. When the creep took place the air 50 yards of the shot fired by Carter. The current of 

air passing along this road at the time of the accident 
was estimated to have been about 10.000 ft. per minute, 
with a velocity of 6 ft. per second. The shot-hole had a 

of rifle gralu, and had tho following composition, viz.: 

Nitrate of potaselum., 
Sulphur 
Chare al 
Moisture 

For this anaylsis, and also that of the oily clay to be re
ferred to later on, the writer Is indebted to the courtesy 
of the consulting engineer of the Timsburv Collieries, 
Mr. John Batey, C. E. 
The heat produced by the explosion of ordinary 

miners' blasting powder, when confined, is about 2,225 
degs. Cent., and that of Government rifle grain—whieh 
Iu composition more nearly approaches the powder in 
question—3,340 degs. Ceut. As part of the heat created 
by the combustion of the gunpowder used by Carter 
would be expended in breaking dowu the small piece of 
rock which was detached from the roof by the shot, It 
may be assumed, as was done by the analyst, lhat the 
heat of the gases set free was about 2,200 degs. Ceut. 

diameter of lj in., andr about 5 in. of its length was i a n d t h a t t h e volume of these gases was 21,700 cubio 
believed to have been filled with gunpowder and 8 In 
with tamping. About nine o'clock two men who were 
at work near Ihe West pit at Lower Conygre noticed 
smoke, and also a brattice door move, and proceeded to 
ascertain Its origin, but as they could not get further 
than 40 yards along the through road, they returned to 
the pit, where they were met by the undermanager and 
bailiff, who had been warned that something wns wrong 
by the engineman at Upper Conygre, who had heard a 
noise and had also seen smoke thick with dust coming 
from the top of tho pit. Carter's body was found In a 
kneeling position in a manhole about 60 yards on the 
in-bye side of where he had fired the shot, and it Is 
Interesting to note that the man who fired the fatal shot 
at Camerton was also found ln a similar position, and in 
both cases the men were severely burned. 

DAMAGE BY CASTER'S 8UOT. 

On the out-bye side of Carter's shot very little damage 
was done, and even the ventilation doors near the pit 

inches. 

AKTER STEMMED WITH OILY CLAY. 

Carter is suspected or having used the oily clay, two 
lumps of which were found near his body afier the" explo
sion, for tamping his shot, and therefore this was also 
analysed, and it was found that when it was heated up 
to 500 degs. Cent., In a closed vessel, and measured at 0 
deg. Cent., and TOO m m . barometer. It evolved 100 times 
Its own volume of gas, and that this gas consisted of an 
inflammable mixture U, CO, CUk, and COt, ethylene, 
and vapors of some of the heavier hydrocarbons. This 
oily clay was so iullammable that it was easily iguited 
by a match when produced at the inquest. Thus we 
find that we have very highly heated gases from fired 
gunpowder projected iuto tho intake air in the same 
direction as that of the air-current, aud therefore exert
ing the very large unused force of the powder to push 
that eufteut along at a very highly Increased velocity. 
At this point it is to be noted that the combustlou of 
powder Is not an instantaneous action, and therefore so 
soon as sufficient force has been developed to overcome 

were uninjured, but inbye there were heavy falls on the I the line of least resistance, the rest of the cha 
road, the doors and trams were all blown towards the 
Upper Conygre pits, near which four horses were killed 
aud their hair singed, and two men were also killed and 
burned. One of these who was near the Upper Conygre 

Cook K S top, 

FIG. 1. L L A N E R C H COLLIERY. 

men lost their lives in their working places, whereas those 
on the higher side having the elasticity of a larger area of 
reserve air to protect them, were, with very few excep
tions, enabled to run some considerable distance out
bye before succumbing to the after-damp. Compression 
in this case was entirely due to the accidental ignition 
of a small pocket of flre-damp which had collected ln a 
hole above some new timbering in No. 4 level. The 
extent and completeness of the accident is very 
astonishing when it is observed that all the workmen 
used candles only, and therefore explosive conditions 
could not have been present in the ventilating air-
current. And supposing that a quantity of cas had 
been continuously escaping from No. 4 level, this would 
have been entirely nullified by the large volume of ear-

where nearly all the I downcast had a leg broken, and his clothes torn off and 
carried fifteen yards away. 
About half way aloDg the through road the intake air 

was led round through the Top Little vein workings 
and brought back again Into the through road, about 
40 yards further inbye. the separation of the two air-
currents being affected by a pair of wooden doors placed 
In the through road. It is quite clear that the highly-
heated gases from the after effects of Carter's shut 
could not freely expand and escape by reason of these 
doors and of the trams which were standing close by lu 
the siding at the top of Peter's incline, and therefore 
whilst sufficient energy was being generated to force 
these doors a distance of fifteen yards, the whole power 
of i his great air compression fell on the Top Little vein 
workings wilh the result lhat all the doors in the gate j into the Top Little veiu workings." This" effect" eon* 

pletes its combustion outside the shot-hole, and there
fore in tho mine atmosphere. The agitation of the air-
current caused by this action would, as a matter of 
course, disturb any fine dust within reach of its flame 
aud vibrations, and particularly that which had been 
unknowingly collecting for many years in a hollow 
place above tho roof timbers, only 8 yards from the shot. 
This dust would at once become mixed up with the 
Inflamed gases from the powder, as well as with those 
distilled by the heat from the oily clay of the tamping, 
and likewise of the roadway also, and the whole of this 
mixture would become the basis of another explosion. 
Doubtless this large volume of explosive material was 
ignited either direel ly by the residual heat of the powder 
charge, or from this heat inflaming the oily clay and 
some powder which would doubtless be spilled in charg
ing the shot-hole. 

TUE INTENSITY OF TnE SECOND EXPLOSION. 

The intensity of this second explosion would be very 
great, because all the ingredient parts were gaseous 
excepting ouly the dust, and as a consequence of the 
resistance afforded by the force of the incoming air-
cuneut backed up by a door near the shaft, by the small 
diameter of the shafts and the winding cages, Its force 
would be exerted on the line of least resistance, viz , the 
alr-currenl passing inbye. These influences were further 
strengthened by the fact that tbis second explosion look 
place close to the foot of Peter's gu<*: or incline which 
rising at a sharp angle, crossed a 70-fathom fault and 
offered a natural and upward course for the expanding 
and explosive gases, until they met with further resis
tance at the top ot the incline, where the full and empty 
tiams in the siding, the jig drum, and the pair or wooden 
doors beyond offered such a strong opposition tbat the 
accumulated pressure was driven still further uphill 



128 T H E 

tinued until the double doors gave way when the 
pressure at once commenced to decrease, aud the pent-
up and highly-heated products of combustion quickly 
found a vent by escaping like steam out of a safety valve 
at the Upper Conygre pit shafts. 

By this description of the probable progress of the 
explosion and its after effects, it must be understood 
that the speed of the explosion from the moment of the 
second or Incubatory explosion Js calculated to travel at 
a speed nearly approaching to that of detonation, and 
that this speed is attained as a consequence of the high 
and sudden compression of the air-current created by 
the Initial explosion or blowu-out shot, which so com
presses the air that it detonates the oxygen in the 
presence of nitrogen, coal-dust and watery vapor, and 
that consequently as soon as the compression stage is 
complete the explosive effects also cease. 
That this explosion, and also that at Camerton, was 

not oue of coaldust iu the sense in which such explo
sions are popularly supposed to take place, Is amply 
proved by the experiments made by Mr. Henry Hall, 
which showed that the coaldust from the seams of the 
Radstock coalfield could not be directly intlamed or 
exploded by the firing of gunpowder. 

COAL DUST DOES NOT EXPLODE. 

The next case to be quoted is that of the explosion at 
the Albion Colliery ou the 23rd of June, 1804. Here 
the conditions were entirely different from those of the 
last case because Mr. Hall's experiments with gunpowder 
fired lu the preseuce of coaldust from this mine had 
already proved that it was the most easily inflamed, 
and also the most explosive of all the coaldusts tested 
by him. 
For the purpose of the present argument it will be 

assumed that the explosion originated at the point on 
Grover's level selected by Mr. Robson and the other 
inspectors of mines who reported on this accident, and 
that the originating cause was as they supposed it to 
be, viz , the flame from a gelatine-dynamite or gelignite 
cartridge fired either ln the arm or In one of the legs of 
a setting of timber which was beiug taken out for the 
purpose of renewal. The heat developed by gelatine-
dynamite is stated to be 3,220 degs. Cent., or5,828 degs. 
Fahr., and of the products of detonation -10 per cent, to 
be again combustible aud 04 per cent, incombustible; It 
le therefore clear lhat the explosive will produce a large 
volume of very hot flame. Whether the flame ignited 
both gas and dust above the timbering or only the dust 
on the floor of the roadway is not of much importance, 
as similar results might follow in either case. An acci
dent which happened In North Staffordshire will show 
how easily certain coaldusts may be Ignited. At the 
mine ln question the men were driving a heading, and 
a shot hole was drilled in the ordinary way about 10 in. 
above the floor, 3 ft. 0 in. deep, about 2 in. In diameter, 
and charged with nearly a pound of blasting powder. 
The ventilating air-current was blowing straight onto 
the shot-hole, and was free from gas. The shot was 
fired by a squib, but after the contractor had lighted it 
he fouud that he had forgotten to take away the dust 
from the front of the hole and warning his mate, they 
covered themselves up as well as they could, but even 
then got a severe burning. Another mau who was 50 
yards away on the Intake side was very badly burned, 
although he was dressed ready to go out of the pit. As 
this shot did its work very well, it is clear that the igni
tion of the dust was caused by the squib or by flame 
escaping through the squib hole. 
If then a so small and comparatively cool flame, when 

compared with that of gelatine-dynamite, will ignite 
coaldust, it is not to be wondered at that au explosion 
such as that at the Albion Colliery should be originated 
ln the way suggested by the inspectors. A space of 
about 90 yards on either side of the shot presented no 
indications of great violence, but within it was developed 
the great mechanical force and tremendous air pressure 
whb-h constituted the principal factor in carrying 
destruction into every corner of the mine. There was, 
however, another factor which comes iuto the account, 
and which may have exercised an important place iu 
the effects produced, and that was tho firlDg of one out 
of five shots in some timber about 120 yards further In
bye by the flame or by a detonatiug vibration from the 
flrst shot. 

Within a radius of 165 to 275 yards inbye of the first 
shot the dismemberment and bodily injuries were 
extremely severe, and further inbye the scorching and 
coking effects In Nos. 1 and 2 districts were more evi
dent than iu any other part of the pit. Seeing that all 
the heavy coking effects were at or near the coal face 
aud not on the main roadways where they might have 
ber-n expected to be fouud in conjunction with the 
greatest du-*>t and heat, it seems to be convincing proof 
that the effects where those due to the spontaneous com
bustion of coaldust ln the presence of highly compressed 
oxygen and uot actual flame. AVhen we turn to other 
districts of the mine we And no coking Indicated In 
No. 3 district, but one case ol the scorching of timber 
in James' heading and oue man with hts limbs torn off 
at the junction of Serjeant's and Hudson's headings. 
This case Is very remarkable when considered in 
conjunction with another case in No. 7 district, 
where a head and a foot were torn off. Both cases 
were at a distance of 70 chains from the shot on 
Grover's level, and both were In the immediate neigh
borhood of ventilating doors. It would appear, there
fore, that when the ventilation doors gave way under 
the great alt* pressure, the sudden rush and expansion 
of aic caused the mechanical eflect which produced 
tho mutilation. 
In tho working places furthest away from the rpit in 

No. 4, and likewise In Nos. tj, 7 aud 8 districts, coked 
dust was found on tho timbers, but iu No. 5 or Pant 
Ddu district no heat or coking effects were reported. 
Although in-urly all tho men were asphyxiated in 
this dip whilst endeavoring to escape, the horses left 
by these men ln tho worklng-3 were found alive aud 
unhurt. 
If this explosion had beeu ono iu which coaldust was 
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the principal explosive agent. It would naturally follow 
that the afterdamp resulting from its iucomplete com
bustion would coutaln a large percentage of carbon 
monoxide, but In this case there Is no evidence to show 
the presence ot any appreciable quantity of this very 
poisonous gas. Fortuuately, through the very careful 
investigations and observations of Dr. J. Shaw Lyttle, 
of Cllfynydd, and his assistant, both of whom went down 
tho pit to afford immediate relief to the unfortunate 
people, assisted also, a few days afterwards, by Dr. 
Haldane, of Oxford, who is well known from his Inves
tigations Into the effects of CO and CO.t on the human 
system, it is possible to throw some strong Inferential 
light on the character of the explosion as well as on 
that of the afterdamp, and to show that these were 
primarily Influenced by the great and sudden air com
pression exerted by the first stage of the disaster. 
Commencing from the shot on Grover's level, the 

people for nearly 100 yards on either side of it wore, as 
at Altofts, almost Instantly killed although only slightly 
burned. Whether the cause of death was "shock," 
"excessive air pressure" or "asphyxiation" cannot be 
asserted with confidence, but the result'iu every.case 
was almost instantaneous death. 
Further Inbye there was more burning and {mutilation 

than nearer to the shot, but equally sudden death. Out
bye near the junction of Dudsou's heading with Grover's 
level, ten dead, and three living persons were fouud. 
Of these one died almost immediately, another was 
found badly burned and with both arms fast under his 
horse, and both fractured. With respect to the above 
cases D. Lyttle remarks that they showed no symptoms 
which could be put down to afterdamp. Coked dust and 
scorched timber were only found in the working-places 
at the extreme end of the level. 
Exigences of space forbid the Insertion of details 

showing the effect of the explosion on human life along 
the same line of fire in the Cilfynydd level. Evidence 
shows the erratic effects of the explosion from eud to 
end of this almost straight line. 

EFFECTS OF THE AFTERDAMP ON THE RESCUERS. 
The effect of the air of the mine on the rescuers was 

in almost every case to make the eyes smart, to cause 
great thirst, and to very considerably affect the speech 
of everyone. 

William Gamett who went down In the flrsfcage des
cribed the burning smell as "sulphury" and the effect 
of the air was to make them faint, dizzy, and sleepy. 
The smell iu the returns was described as being like 
matches aud like flannel which had been burning, aud 
had been put out again. 

Dr. Lyttle's assistant was'suprised to find that all the 
Injured men from Grover's side seemed to lose con
sciousness and would not readily answer questions when 
takeu out of the pit. 

TnE COMPOSITION OP THE AFTERDAMP. 

It is possible from details that have been made 
available,to arrive at some general symptoms from which 
the composition of the afterdamp may be inferred from 
its effects. Every part of the pit shows that whatever 
the perceutago of carbon monoxide present in the after
damp, it must have been less in volume than the half of 
of one per cent., because men were found alive on the 
direct line of the blast, and in many places far removed 
from one another the men gathered lu groups in their 
endeavors to escape. 

Dr. Haldane examined the blood of some of]tiie]horses 
for carbon monoxide, and as in the cases of humau 
beings examined by him, no trace of carbon monoxide 
could be found. 

If then this gas Is only present In such an Insignificant 
quantity that its presence is neither Indicated in the 
blood of humau beings or animals, aud also that persons 
are brought out of the pit alive after being lu the direct 
line of the explosion effects, what gas or gases are those 
which produce tho extremely serious head symptoms 
described by Dr. Lyttle ? The descriptions given by tho 
two survivors Howells aud Blumford cannot be relied on 
with confidence, when It is noted that neither were fully 
conscious when found by the explorers, and that none of 
the other survivors could recollect anything which oc
curred on the day of the explosiou. Now If this and 
many other explosions are considered from a new point 
of view, which has already been suggested In the course 
of the foregoing descriptions, namely, that the explosion 
is really oue of compressod oxygen, which may have a 
velocity of high detonating speed, It Is uot difficult to 
Imagine how some of the conflicting Indications immedi
ately become intelligible. 

IIOW COMPRESSION PRODUCES AN EXPLOSION. 

The course of events that would produce compression 
are: (1) A shot of some flame-producing explosive, either 
properly or Improperly tamped. (2) A blown out shot, 
or au over-powdered shot, or a large and very hot llame 
from the insufficient tamping of some high explosive, 
which produces a large volume of carbonic oxide gas, 
and therefore a large and very hot flame outside the shot 
hole after the shot has done Its work. (3) A consider
able area of the mine roadway tilled with the normal 
quautity of flue dust always present iu the al'* of a dusty 
mine, added to that which may have beeu disturbed from 
tho floor, sides aud timbering by ihe air vibration set lu 
motion by the shot. (4) The explosion of this mixture 
of dust, air and lnllammable gases from the explosive, 
which considered as a shot would be equal to the cubic 
contents of a cartridge 150 yards long, and having au 
urea equal to that enclosed by the perimeter of the road
way, and Ignited by the residual heat of the explosive or 
by the actual llame from some of the partly iullamed or 
unconsumed portions of tho explosive. (5) The compres
sion of the whole or the air within the mine and its igni
tion or detonation by the explosion. 
The experiments made by Mr. Henry Hall, II. M. 

Inspector of mines, proved the correctness of the fourth 
sequence, but were not on a sufficiently large scale to 
show the effects of the fifth. From observations made 
by Dr. J. Shaw Lyttle, it Is evident that afterdamp can
not be largely composed of carbou monoxide, as has been 
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assumed in the absence of actual proof on the contrary, 
but that there Is some gas or gases lu the afterdamp 
which are of a deadly nature Is also fully demonstrated, 
aud therefore it remains to be discovered what these 
gases are. The principal indication ln the afterdamp at 
the Abion Colliery was the Irritation of the throat and 
eyes. At Camerton Mr. Garthwalte said, the air was 
" suffocating, pungent and Irritating," and Mr. Stuart 
referring to tho same explosiou, says that it was a signi
ficant fact that carbon dioxide could not be detected in 
the path of the explosion. 
If then uo carbonic oxide could be detected in the 

case of the Ablon explosion, and no carbon dioxide 
could be detected iu the case of the Camerton, and as 
both cases are accepted as being examples of coaldust 
explosions, it becomes necessary to ascertain as soon as 
possible what part coaldust really plays in what are 
now called coaldust explosions. 
The writer suggests that the Indications he has given, 

point to one general conclusion, namely, that coaldust 
does not enter Into combustion during the outward pro
gress of the explosion, and afterwards it passes through 
a stage of partial distillation due to the residual heat of 
the explosion. This suggestion appears to be strongly 
justified by tho finding of coked dust and moreover the 
only cases of coked dust found were iu the Top Little 
vein workings at Tlmsbury, where tho residual heat 
would remain for the longest time, because It was at th* 
highest altitude. 
The writer uow suggesls that the fatal gases are 

oxides of nitrogen, aud he does so with very great con
fidence, because some years ago, after suffering from 
this irritation on two occasions, he suggested tothe late 
Dr. Camelly, tben of Owen's College, Manchester, that 
it was due to ammonia, the doctor however, did not 
agree with the suggestion, and took a great deal of 
trouble to prove that It was almost Impossible for am
monia to be formed under such conditions, but that 
oxides of nitrogen were formed, aud caused the irrita
tion, which was distinctly due to these oxides. 

EXAMINATION QUESTIONS. 
THE MINE FOREMEN'S EXAMINATION IN 

THE BITUMINOUS FIELDS OF PENNA. 
JAN- 22, 1895. 

Correct Answers to tho Questions, Prepared Es
pecially for the Use of Mining Students-

Practical Mining Points Explained. 
QUES. 14. What special requirements do you consider 
should be observed iu the erection of a ventilating 
furnace or a ventilating fan ? 

A N S . In each case due attention must be given to ths 
requirements of an efficient ventilation for the removal 
of all dangerous gases from the mine; and to secure this 
result, three special requirements must be secured: first, 
a sufficient velocity of the current for the removal of 
gases; second, a sufficient volume to provide sufficient 
fresh air for each separate district in the the miue; und 
third, the ventilating pressure must be equal to the re
sistance due to the air curreut required. 
To secure this efficiency, the fire-grate surface must 

be equal to the work to be doue by a furnace, and ln the 
case of the machine ventilator, the fau must be large 
enough to obtain the air required by uot more thau 70 
revolutions per minute of the engine. 

Q U E S . 15. H o w would you proceed legally to guard 
the health and safety of the miners, and the security of 
a mine placed under your charge? 

A N S . Comply yourself, aud see that others do like
wise, in carrying out all tho provisions of the "General 
and Special Rules," aud alt the "Sectious" of the Act 
Relating to The Bituminous Coal Mines of Pennsyl
vania. 

QUES. 10. In a mine where underblastlng is required 
and 75 men are employed, the ventilation is 10,000 cublo 
feet of air per minute. 

Will you theu explain fully how many splits you 
would make and say what velocity the air currents of 
this mine should have for the removal of black-damp? 

A N S . If you are "underblastiug" and require to re
move black-damp, the quantity of air giveu namely, 
10,000 cubic feet per minute cannot do what Is required. 
Lot us first notice Section 2, Article IV of the Act 
Relating to The Bituminous Coal Mines of Pennsyl
vania. 
"After May thirteenth, one thousand eight hundred 

and ninety-four, not more than sixty-five (65) persons 
shall be permitted to work in the same air-current. 
Provided, That a larger number not exceeding oue 
hundred may be allowed by the mine Inspector when 
iu his judgment It is impracticable to comply with the 
foregoing requirement." 
As 75 is teu more than the number that can work in 

one, or an undivided current, tho 10,000 cubic feet 
of air per minute must be split into two separate 
currents aud say 5000 cubic feet for each, and let 
the maximum area of section of the current be 35 

square feet, then -^-*— = 143 = the velocity of the air 

per minute, such a velocity would neither remove 
tho fumes of the powder nor remove black-damp,because 
this heavy gas requires a velocity of at least 5 feet per 
second or 300 feet-per minute, to remove it. 

Q U E S . 17. What are the causes of "blown out" shots, 
and what are the dangers attending them ? 

A N S . There are several causes of shots being blown 
out; first, an excessive charge of powder with a short 
length of stemming is a common cause; second, when 
the shot hole is too long for the holing ; third, when the 
shortest liue from the shot to the face is through the 
stemming ; fourth, when Ihe diameter of the hole Is too 
large forthe length of the stemming; fifth, powerful 
charges in holes of large diameter, blow out more fre
quently thau wheu the diameter of the hole is properly 
proportioned to the charge. 
Tho dangers arising Irom these shots are caused by 

tbe long tougues of llame; they project very often iuto 
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-explosive mixtures ot gas and air, and the blast of ttese 
local explosions often sweeps tip large quantities of coal 
dust, that saturates the fresh air with fuel for further 
ignition, and so the danger augments. 

QU E S . 18. In your opinion is it necessary or desirable 
tn malutalu the ventilation of amine when it is Idle? 
•Give your reasons in full. 

A N S . Even when no cattle are stabled underground 
the ventilation of a mine ought to be continued when it 
is Idle. 
To prove the Importance of this conclusion, suppose 

tho veutllallou to he stopped for 34 hours; during this 
.period the light inflamable gases will collect in large vol
umes In alt the upgrade chambers, and if any unknown 
gob-Hre exists a destructive explosion will most likely 
oocur wheu the fan Is started, becau-e at that period 
the fresh air and flre-damp are mixed iu explosive pro
portions, and if this mixture should reach the reglou of 
the fire, either by a current or wave motion, a blast is 
sure to ensue. 
Again several cases are on record where an explosion 

has ocourred Iu the fau house on starting ihe ventilation 
after a stoppage ; aod Indeed an explosiou would travel 
dowu the upcast shaft Into the mine, from a light in the 
opeu air In the neighborhood of the fan at bank. 

Again ihe gases that accumulate Iu the chambers and 
the gob are bluggl.h and difficult to remove, aud Itis 
always at the periods of removal that daugerous mix
tures are made, consequently ofter a fau has been stand
ing for 24 hours, Ihe mine Is not safe some hours after 
if has started again. Therefore the veutilatlou should 
not be stopped when the miue Is Idle. Section 8 
Article IV of The Act Relatlm* lo The Bituminous Coal 
Mines of Pennsylvania, provides that: 

"All ventilating fans shall be kept In operation con
tinuously night aud day, unless operations are indefinitely 
tuspended, except wrltteo permission is given by the 
mine Inspector of tho district to stop thesame," etc.,eto. 

QU K S . 19. Explain aud show how you would set props, 
both in a level and in a pitching coal veiu. Also explain 
with a sketch how you would frame a double set of 
timbers. 

A N S . A prop will 
cany the greatest 
weight, or resist the 
greatest compressive 
strain, wheu it is 
shortest, aud, there
fore, lies Iu the 
shortest line between 
the fioor and the 
roof. I w o u Id, 
therefore, set props 
both on a levol nnd 
on a pitch at right 
angles to the roof 
aud tho floor. The 
sketch shows how to 
frame a set of double 
timbers to resist a considerable side pressure. „ 
be seen that the principal set is made of uotched timbers 
and that it Is Inset with lighter limbers all tied at the 
top and side butts with longitudinal ties, as at R, B, B B 

Q U E S . 20. llowdt gob fires originate In coalmines 
and what are the best means of exMngulshlug them and 
how would you guard agalust them ? 

A N S . Gob tires are tho result of spontaneous combus
tion, or lire produced by chemical action. Some chem
ists assert that the Initial cause must be sought for in 
tho oxidation of coal, but carbon has never been known 
to Ignite or oxidize In oxygen, excepting ata higher tem
perature than the Ignition oue of sulphur; there can 
therefore, bo no doubt that tho Initial chemical acllon 
takes place In the presence of oxygen and sulphur Rot-

A N S . Itis a general fact that where the pressure 1-* 
set unduly ou the props, It also falls unduly on the coal 
aud crushes It, and further, when the system of working 
does not suit the natural conditions, more working 
places are required for a given output, and this renders 
the use of more road materials necessary. 
The rule that would guide m e would be to advance 

up-grade with the long-wall face in soft bituminous coal 
and in breost and pillar I would drive the breasts up 
(be piteh, and thus prevent the crush of the pillars in 
advancing up grade iu their removal. 
The treatment required iu the extraction of the 

bituminous seams, Is different to that required for rthe 
anthracite ones. 

Q U E S . 24. If you were employed to manage an old 
miue over-run with creep, and the road ways were in a 
dangerous condition, aud the drainage and ventilation 
were very defective, how would you proceed to Improve 
tne condition of the mine? 

A N S . Neither the drainage nor the ventilation could be 
mproved until the creep was stopped, because the 
levels of the water course would be continually altering 
and no stoppings or doors could be kept airtight' 
Again, the return air-ways could not be kept open be
cause the floor would be lining, and the roads closing 
and If the seam produced much fl re damp no oue would 
be safe in the mine, and If It was over-run with creep 
It would cost more thau the mine was worth to stop it" 
therefore the best course would be to let the mine alone 
until the creep subsided. 
Tho Fire Boss' Examination. 

Q U E S . 1. What are the lawful duties of a Are boss? 
A N S . The lawful duties of a fire boss are fully set 

forth lo The Act Relating to The Bituminous Mines of 
Pennsylvania, as iu Article^V, Sectiou 1, 4, 7, 8; Article 

Section 1 ; Article X X , 

Article X V , 

It 

ten Umber that has been saturated with sulphurous 
mine water and afterwards dried, takes fire, aud has 
been known to be a prime cause of a gob-fire.' 
Gob-Ares that canuot bo treated with wat^r, can only 

be extinguished by Isolation from the oxygen of the air 
and to cut them off from the air they aro surrounded 
with barriers of clay or Band, and where possible aud 
convenient they aro isolated with double stoppings 
packed close In between with clay. 
e- To guard agalust them, above everything take care 
that no timber Is loft lu Ihe gob. 

QU E S . 21. What should be the volume of air for a 
mine producing 1,G00 tons of coal per day, and what 
would bo the effective horse power of tho ventilator 
with a 1 inch waler-guage? 

A N S . A S the leg*l allowance of air per man would not 
be sufficient to dilute and remove dangerous gases 
the volume of uir should not be less thau 200 000 cubic' 
feet per minute, and the effective horse power of the 
ventilation would therefore bo 200^000X1X5^ _ q) -
n 38,000 ~0l° 
Qnas. 22. If you were omployed to manage the inside 
operations of a new coal field, how would you proceed 
with the development so as to cause no loss of coal or 
the mine to be over run with creep, and also to secure 
the health and safety of tbe employes aud the security 
of the miue property ? Answer fully. 

A N S . Before this question could be answered by a 
practical man he would insist ou seeing tho portion or 
the mine available, aud then he would furnish a correct 
and satisfactory auswer. 
As no particulars are given of the thickness or depth 

of the seam, the hardness or softness of the coal the 
Datureof the 1 oof aud floor, the pitch of the vein the 
wetness or dryness of the strata, or the approaches to 
the seam by shafts, tunnels, or drifts, and aa there has 
to be "nolovufeoal," and the candidate has to "Answer 
fully," tlie only reply that can be giveu by a shrmvd 
miner who 13 master of his subject in theory and practice 
and is fit therefore lo be a miue foreman, Is, N o answer 
can be given. QU K S . 26. What rule would guide you in laying off the workings in a new mine property, so as to obtain a large percentage of lump coal, wilh an economical uso of props. Umbers and road material ? 

VIII, Sectiou 
Ruh 

QUES. 2. How would you ascertain ir a safety-lamp Is 
in proper and safe coudlUon for use? 

A N S When the lamp station Is at the surface, 
1 would first examine the meshes of the gauze cylinders 
to see if they were free from broken wires, soot, coal dust 
aud oil (lakes; second, I 
wou'd examine the asbes
tos packiug rings to eee If 
they were in good 01 d r 
and capable of making an 
air ond gas tight joint; 
third, I would light the 
lamp aud see that all tho 
parts were Iu their place, 
and lhat the Bcrew joints 
were tight; fourth,I would 
test the lamp lu the tester 
provided for that purpose. 

Q U E S . 3. In what part of 
a mine and uuder what 
conditions would you ex
pect to discover explosive 
gas? 

ANS. At the face of a 
breast or chamber ad
vancing upgrade, or in the 
cavities of the fallen roof, 
along the edges of goaves, 
lu all up-grade workings, 
aud In the return air cur
rents, aud especially when 
the volumo of tho ventilat
ing current Is nut suffi
cient, or the velocity of 
the current is too slow for ( 
mixing with, and carrying 
off tho flre-damp. 
QUES. 4, Is it any safety 

in tfaieous mines, to have 
a furnace with a high 
double arch (or In other 
words) a large space above 
the furnace fire leading to 
Ihe furnace shaft? M I N E R 

A N S . Yes the high double arch of a furnace allows the 
return air of the mine a free and unobstructed passage 
into the shaft, aud thereby reduces the resistance, and 
increases the volume ofthe air per minute circulating 
round the mine. 

QU E S . 5. What would bo your method of preventing 
an accumulation or explosive gas, ln the worked out 
parts of a coal miue? 

A N S . I would ventilate the gob, by allowing fresh air 
to have free access to the bottom or lowest edge, and 
have a return airway running along the top edge of the 
gob to carry off the lighter gas as It ascends. 

Q U E S . G. Under what conditions would tho use of open 
lights be safe lu gaseous miues, and und-r what condl-
tious would you foi bid Ihe use of open lights in such a 
mine? 

A N S . It the mlnpi le gaseous open or naked light can 
never bo used, and on the authority of The Act Relat
ing to the Bituminous Coal Mines of Pennsylvania, 
Article V, Section 5, I would forbid them for the 
reasons herein given. 
"All entries, tunnels, airways, traveling ways and 

other working places of a mine where explosive gas is 
being generated In such quantities as cau be detected by 
the ordinary safety lamp, and pillar workings and other working places iu any mine where a sudden inflow of said explosive gas is likely to be encountered (bv reason of the subsidence ofthe overlying si rat a or from any other causes), shall be worked exclusively with locked safety lamps. The uso of opeu lights Is also piohll.lt.-d fn all workiug plac-s, roadways or other parts of the mine through which flre-damp might bo cairied iu the air current iu dangerous quantities. QU E S . 7. Are there any circumstances under which you would not enter on tho record book, gas fouud by you in the morniug? A N S . According lo the provisions of the Act, Article 

VI, Section 8, there are no circumstances under whioh 
you would not enter on the record book gas found lnth« 
morning. 

QU E S . 8. At what velocity should the air-current 
move through the workings of a mine generaUng explo
sive gas? r 

A N S . The velocity should never be less than 5 feet 
persecond or 300 feet permlnute In the working placea. 

QC H S . 9. How many meu would vou set to work In a 
section of a gaseous mine passing 1,200,000 cubic feet of 
air per* hour, and discharging 1,500 cublo feet of aaa 
permlnute? K 

A N S . Tho air returning from thfs section of Ihe mine. 
already contains 7.5 per cent, of flre-damp as 

1,500 X 100 1 200 0011 
~~ 20,000 " = 7-5 per cent* of K 0 3 ior Z

 0 0'— = 
20,000 cubic feet of air per minute, and as air aud gas 
mixed, only cease to be explosive when the percentage 
of gas is 0.0. I would forbid any men working In the 
mine when the percentage of gas 7.5 makes an explo
sive mixture. r 

Q U E S . 10. What are tho dangers usually encountered 
on euterlng a mine after an explosion aud how would 
you proceed to overcome them ? Explain fully. 
*i.AlLB" > T h e flrat d a n 8 M arises from the fallen roof, and 
the broken timber; the second arises from the dis
arrangement of ventilation by the blowing up of over
casts, and the blowing out of stoppings; and tbe third 
arises from the danger of Inhaling after-damp. By care
fully proceeding to clear away the falls from the roof 
and securing the roads with timber, the flrst danger can 
be minimized, and the second aud third cau be pre
vented by observing the following rule "Take care to 
travel with the wind, but never agalust it." 
An Improved Coke Oven Larry. 

W e Illustrate herewith an Improved Coke Oven Larry 
manufactured by the Mineral Rid^e Manufacturing Co 
Mineral Ridge, Ohio. It Is claimed to be oue of the 
most efficient and most durable, if not the best coke 
oven larry constructed. It is mnde with pliher sldw or 
center dlschaige aud for rope or mule haulage Some 

R I D G E C O K E O V E N L A R K Y . 

of the largest producers of coke in the country use them 
in preference to any other type of larry—one firm alone, 
Tne Rochester and Pittsburgh Coal & Irou Co. has 
bought thlrteeu of them In the last four years, and Mr. 
L. W . Robinson, the General Manager of the company 
speaks of them In the highest terms. 
The larries are built under the supervision or Mr. 

Theodore Thonia-j, who has had fifteen years experience 
Iu the manufacture of all klud- of coke and mine sup
plies, and who has given the question of the construction 
of an effl.lent and durable larry a great deal of study. 
The Mineral Ridge Manufacturing Co. report tbat they 
are receiving orders from every state in the L'nion, and 
are even exporting these larries to Mexico. They use 
nothing but tho best iron and steel In their construction 
and nothing Is left undone to make. Ihem, as Is indeed 
all their mine equipment, flist-class io every respect. 
Their shops at Mineral Ridge are equipped to con

struct anything In th* line of tipples,either Iron or steel, 
miue cars, car wheels, drums for self-acting planes, or in 
fact anything that Is needed hi the line of mine equip
ment. 

It will pay our readers to write them for estimates 
wheu in need of equipments In their line. 

— Storage Batteries. 
Experience seems to show that the use of storgo bat

teries in central stations, affords a ceiln'u flexibility 
which makes them a desirable adjunct to ihe generat
ing machinery and as this has become generally rec
ognized, it has resulted in their adoption uot ouly lu 
c ntral stations, but also by several of ihe larger manu
facturing concerns in connection wlih iheir own power 
p'aule.—C/ws. T. MlUnJtouse in Electric Power for 
December. 
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This department is intended fur the ute nf those trho iriah to express 
Iheir rietea, or ask, or aiuticer, i/uentU.iu* vn anil subject relating to 
•mining. Corres}Hjitdents need not hesitate to irrite for supposed 
teant of ability If the ideas are expressed, ice xeill cheerfully make 
any correction in composition that may be required. Communica
tions should not be too lengthy, and personal reflections ahould be 
carefully acoided. 

A ll communications should be accompanied toith the pro/ier name and 
address of the writer—not neceaaanly for publication, but as a 

Juarantee of good faith. 
e Editor is not responsible for views expressed tin this Department. 

WCorrespondence slmuld be in as simple language, and as free of 
technical terms and formulae as poaaiblc, consistent irith clear solu-

MINING REVIVAL IN C O L O R A D O . 

Leadville Celebrates It In a Novel and Attractive 
Manner. 

Editor Colliery Engineer and Metal Miner : 

SIR:-— Leadville is ou the threshold of an era of pros
perity greater than in its history. Its output for 1895 
is in excess of any of the preceding thr.* e years, and the 
value of the output for the year just closed shows au in
crease over 1804 of nearly 50 fr. There are 3,800 meu 
employed In the mines, smelters and allied industries of 
tho camp. A great deal of the earnings of the mine 
employes are going back into the mines through leases, 
properties that have been idle for years beiug operated 
now ou leases by pools. Leasing is a feature now 
peculiar to the camp, the lessees ranging from small 
groups of miners, whose capital is their labor plus the 
grub stake of friends, to the big companies who have 
plenty of means to undertake a proposition of auy cali
bre, aud who employ many hundreds of men. The 
camp Is on a sound footing without any boom, and an 
idle man is a rara avis. Even the store-keepers have 
caught the spirit of enterprise, and every dollar they 
can spare from their regular business goes Into a leasing 
uompany. Things are very lively In tho gold belt. 
The Ibex groups are making a steady output, the ton
nage for 1895 being 47,000 tons of silicious ore, and 
development work keeps on with occasionally new dis
coveries. Other mines in the gold belt are making 
shipments, whilo numerous others are being exploited. 
Every foot of ground that has any mineral indications 
whatever Is being located, and every now and then a 
new strike Is reported. In the old silver contacts a 
steady and increasing out-put of sliver ores Is noted, and 
considerable underground exploitation goes on with 
results, so far, of exposing large bodies of ore, especially 
of carbonates. The Scare placer field has ln the past 
year added a number of producers to the camp, and the 
"Down Town" district Is uot behind in assisting in the 
general revival. The smelters are running to near their 
full capacity and two idle smelters are to start up in 
January. Leadville is operating chiefly on its home capital 
and the camp Is uot seeking a newspaper boom, but it Is 
just tho same, in a healthy flourishing coudltiou and will 
celebrate Its recovery from the silver slump with a 
Winter Carnival. Probably uo American mining com
munity has ever had a similar jubilee on so grand a 
scale as that which surrounds the Ice Castle and which 
continues throughout January, February aud March in 
a continuous series of entertainments, winter sports and 
rational revelry. It is under the auspices of the Chrys-
tal Carnival Association which has erected a palace of 
lee at a cost of 825,000 and entered Into an additional 
expense of $25,000 for the entertainments. The Direc
tor General, Tingley S. Wood, is a leading mine operator 
and has been mining in the Carbonate camp for nearly 
18 years. The affair has a distinctive flavor of miners' 
enterprise, and starts out witli appropriate eclat. The 
ice castle Is a thing of beauty aud will bea veritable 
Kobolds grotto of winter hilarity, though instead of 
being subterranean, it is situate on a ridge extending out 
from Leadville and among the clouds. 10,200 feet above 
sea level. The officers of the Chrystal Carnival Associa
tion are T. S. Wood, Director General; Chas. T, 
Llmberg, Vice Pros: W m . T. Temple, Secretary; and 
Prank X. Hogan, Treasurer. At the back of the asso 
elation are the successful and wealthy miuois of tht 
camp. Yours, etc., 

SIK K N O O K E K , 

Injustice of Mine Laws to Citizens of Other States 
Locating In Pennsylvania. 

Edit-or Colliery Engineer and Metal Miner: 

Snt:—As my subscription for your valuable journal 
expires with the present mouth, I beg to give notice that 
I do not intend to renew it. 
I regret the necessity for this step, but I do not feel 

justified in devoting any more time to the sludy of a 
profession I cannot enter. The mine laws of Pennsyl
vania deny me one of the privileges of American 
citizenship in refusing to allow me to compete for a 
rnlne foreman's certificate, because I have not worked 
Ave years In Pennsylvania mines. 1 am without the 
Influence, absolutely necessary in order to secure a posi
tion as mine superintendent, (which does not require a 
ceriiflcate), and I have no Intention to return to the 
c-oal mlne-3 as a lire boss, for which I have a certificate, 
consquently, as I must remain outside of the only oc
cupation I can truthfully claim to be familiar with, I 
have no longer any inducement to study. 
My apparent inconsistency, in striving to obtain a 

certificate, or position as mine foreman, and at thesame 
time, neglecting the assistance offered by your cor-
lespoodence Bystem of teaching the theory of mining, Is 
readily explained by the fact that I wai not working In 
Ihe coalmine? a the liimj, and my future course was 

uncertain, had It been otherwise, I would be very glad 
to have such an excellent opportunity to acquire a 
thorough technical education. 
Thanking you Biucerely for the luterest you have 

taken in m y case, and wishing Increased prosperity to 
T H E COLLIERY E N G I N E E R A N D M E T A L M I N E R , the best 

journal I ever read. I am etc., 
Tours very respectfully, 

EDWARD HALPIN, 

Allegheny, Pa. 

The 5th Root 
Editor Colliery Engineer and Metal Miner: 

SIR:—As a practical rule for finding tho fifth root of a 
number without the aid of logarithms, has been asked 
for by men preparing for the Managers examination, I 
submit this rule to your subscribers: 
For numbers less than 32 find the difference between 

given number aud 32 and call it the difference. Place 
this difference over 80 to form the flrst fraction. Multi
ply tho flrst numerator by the difference and place over 
0,400 for second fraction. Multiply the second numera
tor by 3 times the difference and place over 1,024,000 to 
form the third fraction. Multiply the third numerator 
by 7 times the difference aud place over 327,680,000 foi 
the fourth fractlou. Multiply the fourth numerator by 
19 times the difference and write over 202,144,000,000 to 
form the fifth fraction. Multiply the fifth numerator by 
difference and write over 10,485,760,000,OOD for the sixth 
fraction, etc. Reduce all the fractious to four decimal 
places and add. Substract this answer from 2 and your 
answer will be correct to two or more decimal places. 
If the given number is small use all the fractions. If 
uearly as large as 32 only two or three are necessary. 

Example.—3 
• t f - t f 

Difference : 23. 

23 

ao 
23 X 23 = 529 

.2871 

6400 = * ° 8 a 0 + 
529 X 23 X 3 = 36501 

1024000 = 

3U501 X 23 X 1 = 587661 

827080000 

587601 X 23 X 19 = 2508100857 

= .0356 + 

=.0179 + 

263144000000 " 

*thDuraeratorX23= 59066319711 

.0097 + 

10185760000000 
6th numerator X 2 3 A 29 = 3939723534723 

0056 + 

- = .0033 

= .0039 + 

• .0003 + 

11744051200000000 
Sum = .4424 + Subtract from 2. 

Answer = 1.5575. Correct to two decimal place; 

Again, ,' 27 Difference Is 5. 
5 = .0626 

80 

5X6 = 
* 6400 

25 X 5 X 3 = 375_ 
1024000 

Sum = .0608 + Subtract from 3. 
Answer = 1.9331. Correct to three decimals. 
A similar rule can be given for numbers between 32 

and 243. 

W. W. TOEEY, 
Springhill, N. Scotia. 

Ventilation. 

Editor Colliery Engineer and Metal Miner: 

SIR:—In the December Issue of this journal, "A'ax" 
gives a drawing of double entry system aud requests that 
some of your readers give plans for ventilating the same 
with the least number of doors and without doors." 
I thiuk that Ajas might have showed a few cross-cuts 

on his drawing between the entries. 
I submit the following auswer showing how It can be 

ventilated without doors: 

- ^ ^ 

Yours, etc., 
JOHN FI. TOHBR, 

LaSalle 

W h a t Electricity Can Do. 

Some idea of the diversity of uses to which electrii 
motors are now being put and the rapid spread of elec 
tricity In different directions may be gathered by glancing 
at the list of orders for motors received in the Power &• 
Mining Department of the General Electric Company, 
during one month this Bummer: 
Operating mining machinery, shoe factory, operating 

a yarn factory; a tannery; a powder mill; a watch 
factory; iron workiug machinery; u foundry; hoists for 
electric cranes ; ventilator on a guu boat; propelling 
electric lauuehes; the operation of elevators ; blowing 
church organs ; operating wooleu mills. 
These orders are scattered throughout the following 

States: California, Colorado, Indiana, Ohio, Con
necticut, Michigan, Pennsylvania, Rhode Island, Wls-
consln and New York; Lima, In Peru and lilo de Janeiro 
In Brazil. 

PRIZE CONTEST. 
PRIZES GIVEN FOB THE BEST ANSWKH8 TO 

QUESTIONS HELAT1NU TO MINING. 

For the bestanswerto eachof the following questions, 
the value of $1.00 in any of the books in our book 
catalogue, or six months' subscription to T H E COLLIERY 
ENGINEER AND M E T A L MINER. 

For the second best answer to eaoh question, the 
value of 00 cents in any of the books in our book cata
logue, or three months' subscription to T H E COLLIERY 
ENGINEER AND M E T A L MINER. 
Both prizes for antttrers to the same question will not be 
atcarded to any one person. 
Conditions. 

First— Competitors must be subscribers to T H E C O L 
LIERY E N G I N E E R A N D M K T A L M I N E R . 
Second—The name aud address in full of the contestant 

must be signed to each answer, and each answer must be 
on a separate paper. 

Third—Answers must be written In Ink on one side of 
the paper only. 
Fourth—" Competition Contest" must be written on 

the envelope in which the answers are sent to us. 
Fifth—One person may compete In all the questions. 
Sixth—Our decision as to the merits of the answers 

shall be final. 
Seventh—Answers must be mailed us not later than 

one month after publication. 
Eighth—The publication of the auswers and names of 

persons to whom the prizes are awarded shall be con
sidered sufficient notification. Successful competitors 
are requested to notify us as soon as possible as to what 
disposal they wish to make of their prizes. 

Competition Questions for January. 

Q U E S . 199. In the construction of our new safety 
lamp, do you think we should adopt the principle of the 
tubular poles that are the distinguishing feature of tha 
Gray lamp. This lamp Is preferred for gas testing be
cause It can detect a thin stratum of gas just under tha 
roof of the seam. A shunt Is provided. ln some 
"makes" of this lamp, to cut off the supply of air down 
the poles, and admit the supply above the glass cylinder, 
as ln the Marsaut lamp, when It is uot required to test 
for gas near the roof. N o w 1 should like you to answer 
m e three questions to aid me lu deciding the point at 
issue: 
First. W h y Is the supply of air from the poles cut off 

when the lamp is In ordinary use? 
Second. When the lamp Is fed with air from the 

poles. If you give it a quick suddeu drop the light goes 
out. H o w Is this? 
Third. When the lamp Is carried In air charged with 

gas, if you move It quickly and suddenly upward, it fills 
with 11 ame. H o w Is this? 

Q U E S . 200. W e are going to prospect for coal, and at 
first we will only search for Indications by examining 
the exposed rocks, and therefore we must get up in good 
shape our paleontology, In so far as tho fossils that 
characterize the Silurian, the Devonian, the Carbon
iferous and the Ti lassie formations are concerned. 
Will you then assist us by naming the examples that we 
ought to know, and give them under four heads: 
First. Negative examples, as of the fauna of the 

Silurian and Devonian series. 
Second. Positive examples, as of the faun*, of the 

Carboniferous and Triassic formations. 
Third. Negative examples, as of the flora of the 

Silurian aud Devonian formations. 
Fourth. Positive examples, as of the Ilora of the 

Triassic and Carboniferous formations. 
tjUEs. 201. In M. Murgue's theory of the equivalent 

4 O 
orifice, the following equation is given: A = ^ , 

l WG 
and I will be obliged If you will Inform me how he gets 
.4 for a constant. I know he takes the vena contracta 
at .62 and that A is the square feet in the equivalent 
oritice, Q is the quantity of air in thousands of cubic 
feet per minute and W O Is the water guage. 

Q U E S . 202. W e have a seam of coal with a soft wet 
floor, and the immediate roof Is a slate 2 feet thick and 
il falls. The seam is 4 feet thick, is at a depth of 012 
feel, aud consists of a soft coking coal lying nearly level. 

W e have tried longwall working and it has proved a 
great failure, as the packs sink iuto the floor. W e havo 
700 acres available aud the Held is nearly square. Tho 
coal Is valuable for coke making and we cannot give it 
up, then will you send us a neat plot of how you would 
work It. You might locate your shafts In the middle of 
the Held, and give us the sizes of your roads, aud pillars, 
if any. 

Q-JKS. 203. The same coal seam is pitching heavy 
ln one region and in another It is lying quite level. The 
thickness aud quality of the coals aro however equal In 
the two cases, and we wish to Invest ln one of them, 
whieh do you prefer aud why ? 

Q D E S . 204. \Ve have three mines all working the same 
vein, and we will call them A, B and C. The cover, the 
floor, and the depth and thickness of tho coal are In all 
the cases about equal and the system of working this 4 
foot veiu is the same at each mine, and that is longwall 
advancing. Now the superintendent at A, works on the 
principle of having plenty of "pit room" or a working 
face far in excess of that required for Immediate use. 
The superintendent at B keeps no more working face 
open than Is required for immediate use but believes in 
having all ready for unexpected events. The super
intendent at G does not believe in plans for future work
ing, "because" says he, some one may come after him 
and reap the harvest of his labor. This being a good 
presentation of tho three cases, will you please give 
them your close attention, and let me know at your 
earliest how It Is that ouly one of these mines pays the 
company, while the other two are a "dead" loss, and bo 
careful to say which mine pays, aud show tho reasons 
why it does so. 
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Answers to Questions which Appeared In Novem
ber and Previous Issues, and for which 

Prizes Have Been Awarded. 

QUES. 1T5. There is at present a ready market and a 
good price for fire-bricks* flooring tiles for fire-proof 
buildings; common bricks for filling and backing; 
glazed and unglazed facing bricks; sewer pipes and 
drain traps. 
(>ur Coal Mining Compauy wish to share ln this manu

facture and trade, and have desired me to make sample 
bricks out of the underclays of five different coal seams 
we are working. I have done so with the following 
results: Clay of seam ̂ 4 makes a hard strong red brick 
•coarse in the grain; Clay of seam B contains Iron balls, 
but the dressed clay makes a soft white brick that Is 
very porous; clay of seam C makes a soft white brick 
that Is very porous and speckled with blackish brown 
spots; clay of seam Z> makes a hard coarse grained brick, 
and of a black aud bluish color; clay of seam E makes a 
white brick that Is vory strong and flue lu the grain. 
Now 1 desire to know two things to enable me to make 
a satisfactory report to the company. 

First, What classes of goods are each of the clays 
best adapted for making? 
Second. What are the constituents In the clays that 

give to the bricks their different characteristics? 
Ass. First.—A would make good sewer pipes. 
B would make fire-bricks and good flooring tiles. 
C would make a very good grade of fire-bricks and 

could be classed as No. 1. 
D would make good tilling bricks or would resist 

atmospheric Influences lu exposed situations. 
E would make good facing bricks. 
Second. All clays contain more or less of the following 

Impurities: pottaula, sodium, calcium, Iron and magnes
ium. 
The best or No. 1 clays contain only traces of these 

however, and the greater the proportion of the impuri
ties present, the harder are the bricks, and the greater 
is their fusibility. Such brick are an Irou red or brown 
in color, and when highly heated in burning, have a 
glassy appearance when cold. 

The chief constituents of fire clay are; kaolinite that 
is infusible and shrinks, and quartz that does not shrink. 

J. JENKINS, 

Dingess, W . Yirginla. 
Second, GEO. B R O W N , 

Falls Creek, 
Clearfield Co., Pa. 

QUBS. 176. Here are two samples of bituminous coals, 
and in chemical composition they are both alike, and 
even make cokes that are alike, after they have been 
ground small and steeped in hot water. Hot water 
dissolves out of sample A, nitre, and out of sample B, 
common salt, and what I want to know is this, what 
effect will nitre have on tho coking of sample -4, and 
what effect will common Bait have on the coking of 
sample B. 

A N S . Along with the nitre lo A, there will be the bi
sulphide of iron or pyrites, and these conjointly will 
render the coal very inflammable and destroy the pitchy 
binding of true coke. The following experiment fully 
establishes the fact just noticed : When a carbonaceous 
substance like wood Is steeped In a mixture of sulphuric 
and nitric acids, and dried, a scratch made on the wood, 
•evun with the finger nail causes the emlssou of flame. 

Sample B will make a silvery coke because carbon 
will not burn In chlorine, the common salt being NaCl. 
It is claimed that common salt in coke desulphurizes it, 
but the samples tested do not Justify this conclusion. 

J. J. O R M S B E E , 

Henry Ellen, Ala. 
Second Prize, CHAS. E. B O W R O N , 

Tracy City, Tenn. 

QUES. 180. The action of one of our mine pumps Is 
very peculiar, and It will startle you when I tell you, 
that any Increase above a certain speed of the pislon 
reduces the lifting power of tbe pump, and at another 
increase of speed the pump loses the water altogether. 
Now as I would like you to explain the tricks of this 
peculiar pump I will give some particulars. When the 
pump pistou Is at the bottom of Its stroke, it Is 12 feet 
above the level of the supply water, aod as the force to 
lift the keep valve and overcome the friction of the 
water moving through the tail of the pump is equal to a 
two-feet column of water, we may reckon the mean lift 
to be 14 feet. Will you then tell me two things. 
First. What is the highest speed at which this pump 

•cau be run to obtain a maximum effect'-* 
Second, At what piston speed does the pump lose 

the water altogether. 
ANS . First. The speed of the piston must not exceed 

the velocity of the entering water, to obtain a maximum 
effect. A column of water 34 feet long will balance the 
pressure of the atmosphere. The velocity of water into 
a vacuum is 40 feet per second, or the square of the 
velocity per second is 1,600. 
In the example the equivalent of the tllft is 14 feet; 

then. 

/(34 —14) X 1,600 
N 
20 X 1,600 

*->(34 + 14) V 48 
feet per second, the velocity of the water on entering the 
pump, when the piston attains its highest speed. 
Second. It the slip of the valves In the pump Is equal 

to 1 per cent., and the velocity of the piston in 
feet per minute Is 25.81 X 60 = 1548.6, then wheu 
the pistou speed is 100 times quicker thau the 
speed of maximum effect or 154,800 feet per minute, the 
pump will entirely loose its water. 

THOMAS D. SMITH, 

Coal Valley, Pa. 
Second Prize, DAVID P. BROWN, 

Dunbar, Fayette Co., Pa. 
QUES. 187. I am still busy with the Invention of our 

proposed new safety lamp, and I still crave for a little of 
your assistance, which I have no doubt you will cheer
fully give by answering the following three questions : 

1st. What should be the diameter and length of the 
gauze cylinder if I use one; or if I use two, as is done In 
the case of the Marsaut, what would be the best dimen
sions for each of them, and give reasons why you prefer 
the sizes yon name? 
2d. What should be the sizes of the wires and meshes 

of the gauze, and how mauy Hues should there be to the 
linear Inch ? 
3d. What is the use of the bonnet or close shield, and 

should we adopt oue ln our uew lamp? 
A N S . Firnt. The length of the gauze cylinder should 

not exceed 6 Inches, or the diameter U Inches, and where 
a double gauze cylinder Is used, the outside one should 
ba made a little larger to closely cover tho one of the 
dimensions given. 

Second. The number of meshes or openings per square 
inch should be 784, and the lines of wire per linear Inch 
should be 28. 

Third. The use of the bonnet Is to screen the gauze 
cylinder from the effects of draughts of wind, that blow 
the flame through the meshes, and set up a fiery heat by 
the excess of air aod gas that enters above tha llame of 
the wick, or In short the honnet is to limit the supply 
of air, to that required for the oil flame only. 

J O H N FLETCHER, 

Second Prize, Jos. VIRGIN, 428 Ton tl Street, 
Hollsopple, Pa. La Salle, 111. 

QUES. 188. We are going to try some experiments by 
exploding flre-damp ln a close, strong vessel, made of 
steel, and strong enough to resist the greatest pressures 
to which it may be subjected. The flre-damp is a dif
fusion In which 10 volumes of air are saturated with one 
volume of marsh-gas To the steel vessel we are going 
to attach a pressure gauge, and I will feel obliged if you 
will tell me what the pressure will be at the moment of 
tho explosion and after the steel shell and its contents 
or remaining gases have cooled down to the present or 
actual temperature of the outside air? 

A N S . The burning of one pound of C //, in air, should 
produce 20383 units of heat. 
The one pound of CII, consists of .75 of a pound of 

carbon, requiring for Its combustion 2 pounds of oxygen 
and .35 of a pound of hydrogen, requiring for its com
bustion 2 pounds of oxygen, and therefore to burn one 
pound of CM,, 4 pounds of oxygen are required, or 17 
pounds of air. 
Taking the specific heats at constant volume, then the 

units of heat required to ralee the temperature of each 
of the bodies in the resulting mixture one degree will be 
as follows: 

2.75 pounds of CO> = 2.75 X 177 = .470 
2.25 pounds of B?0 = 2.25 X -305 = .686 
13.00 pounds of JV = 18.00 X .174 = 2.349 

18.00 3.505 
The temperature of the result will, therefore be 

K-«"* 
By Gay Lussac's law the pressure will then be at tbe 

moment of explosion 
U 7 X {iSl±-™» - 242 814 

-•**•* x (459+ 41 ) -*J4'8'4 

pounds pressure per square Inch, and after the contents 
of the vessel have cooled the pressure will be 
242 844 X

{—^—--}- = 14 7 
pounds pressure per square Inch. 

THOMAS D. SMITH, 

Coal Valley, Pa. 
Second, .1. M. JAMES, 

Sioux Falls, S. Dakota. 
QUES. 189. We have on hand a ventilating fan that 
cau discharge 120,000 cubic feet of uir per minute, with a 
useful effect of 30 H. P. W e are going to sink two rec
tangular shafts, whoso lengths have to be twice their 
breadths ami their areas have to be equal. One of thorn 
will be an upcast and the other a downcast for the ven
tilation, aud to prevent a needless waste of energy we 
wiBh the shafts to be of such an area that only one-third 
of the ventilating power, or 10 H. P., shall bo necessary 
to overcome tha friction of the shafts. Will you, then, 
calculate for us the area and the length and breadth re
quired for each shaft ? 

10 X 33,000 
—T^Tnnn = 2. • 5 = pounds pressure used lo 

passing 120,000 cubic feet of air per minute through up
cast and downcast shafts. 8 X 1 6 - 128 = assumed 
area of shafts. _'nn = 937.5 -= velocity. Then, 

that of A ; the vena contracta being taken at .65, and k 
at .00000001. 

ANS.—Quantity of air flowing through A •= 
'P« V „ - ,;">••*• X 60 v «n _ I 624 

\ .0(10(11*0(11 • 103.000 
X' X 60 

-J*.!** V .00000001 X 192,000 " "-.00192 
X 60 = 34,200 cu. ft per minute. 
The quantity of air passing through B without a reg 

ulator would be 

128 
2.75 X 128 

= 40,049+=rubbing 

40 049 
surface, and —'-- - = 834.375 = length, or depth of 

both shafts, and, ~ =417.5— as the depth of 

each shaft. 
Therefore, the area of each shaft is 128 feet. length, 

16 feet, breadth, 8 feet and depth 417.5. 
TnoMAS H U S D O N , 

Galva, 111. 
Second Prize, J O H N FLETCHER, 

428 Tonti Street, 
La Salle, 111. 

QUES. 190. AVe have two airways which we will call 
A and B, and they are both 2,000 yards in length, and 
the air is blown through each of them with a difference 
of potential equal to 2 inches of water gauge. A, how
ever, is 10 feet wide and 6 feet high, and B is 15 feet 
wide and 10 feet high, and as we do not require more air 
to pass through B than through A, will you find what 
quantity is passing along A, and what should be the 
area of a regulator ln B to pass the same quantity as 

110.4 
**- .IIIIOU 

X 150 
X 150 • 11.51 

-J TOO 

(ill 
X150 = 

10 4 

00000001 X 300.000 '" -J .003 
108,165 cu. ft. per minute; but as only 34,200 
cu. ft. per minute are to pass through B, the difference 
of potential for the opposite sides of the regulator will be 

10.4XJ4.200'> /10.4XJ_ "i 
108,165'/ "- I 10 (almost) I 

= 9.30 lbs. 
The velocity through the regulator will be 

V**86 ^y*000 = 89.147 feet per second or 5348.83 
feet per minute, and allowing .65 for the vena rontracta, 
the opening of Ihe regulator le 

34,200 34,200 „ „„ 
5348.82"X~65 = 3466.733 = ° 8 3 6 8 8 q u a r ° ,eet 

JOHN VEKNEK, 

Lucas, Iowa. 
Second Prize, DAVID P. BROWN, 

Dunbar, Fayette Co., Pa. 
QUES. 191. An important vein of iron-stone is out
cropping on a hillside, and I will be obliged if you will 
calculate for me its height above a point we will call A. 
To reach the outcrop, the nearest course Is to descend 
from A to B and then ascend to C, and from C ascend 
the hillside to D. Now D at the point A makes au 
angle of elevation of 29° 3'. The distance from A to B 
Is 91 feet, and B makes an angle of depression at A of 
26° 26'. The distance of C from B is 125 feet, and C at 
the point B, makes an angle of elevation of 18° 26'. 
Tho distance of D from C measured up the side of tha 
hill, Is 240 feet. What than is the vertical height of D 
above the level of A, when the points A, B, C, and D 
all lie In the the same vertical plane? 
ANS.—Point B Is sin. 26°26'X 91 = 40.509 ft. lower 

than A. Point C Is sin. 18° 26' X 125 = 39.525 ft. higher 
thanS. 

Points Is .984 ft. higher 
than C. 

**$*}' 

^ab

solving the right aDgled triangle *** A C, we have sfda 
cC — .984 ft.; side c A = (81.484 + 118.586) = 200.07 
ft.; we find side AG substantially the same length as 
cA = 200.07 ft., and the angle c.-16'to be 0° 16' 04". 
Solving the triangle ACD, we have side AC = 200.07 

ft., side CD = 240 ft. and the angle DAC = (29° 3' 4-
0" 16' 54") = 29° 19' 54". 
To And angle ADC = 240 :'200.07:: .4898639 - .4083628 
.4083628 = sin. of 24" 6' V = angle ADC. 
Constructing parallelogram ACDE, angles A and D 

are equal (53° 26'1" each), angles E and C are also 
equal (126° 33' 59" each), and we find the length of tha 
perpendicular xC to be .8031670 X 240 = 192.700 ft. 

Deducting cC '.is* ft 
xc = 191.776 ft. 

D is therefore 191.776 ft. higher than A. 
J O H N VEKNER, 

Lucas, Iowa. 
Second, J. W . C A N T T , 

Oskaloosa, Iowa. 
QUES. 192. What would occur If the force pumps for 
feeding a boiler ware set at an elevation of 5 feet above 
tha level of the feed water in the heater when the tem
perature of this wator was 212° F. 

ANS . A violent pounding, the explanation of which is 
as follows: 
Water heated to about 100" Fahrenheit will begin to 

boll In a vacuum and produce steam with an Increasing 
pressure as the temperature rises, until 212° Is reached, 
when the steam pressure will equal that of the a*U 
mosphere. In a pump a partial vacuum Is produced ln 
the water end by the movement of the plunger, into 
which the water flows by atmospheric pressure. Water 
when about at 212" in the open air will produce steam 
on the slightest provocation, such as any reduction In 
pressure. 
To force the water into the pumps 5 ft. above, will re

quire a pressure of 5 X -433, or a little over 2 lbs. on 
the surface of the feed water; or,—what is just the 
same—a reduction in pressure in the suction pipe of 
like amount. If the pump is started and this 2 lbs. of 
pressure removed, the water will Immediately boil and 
produce steam, and we will pump steam instead of water, 
or steam and water both. On the return stroke of the 
plunger the steam will be condensed, and any water 
that has entered will be met with a blow as if from a 
steam hammer. J. J. ORMS B H E , Henry Ellen, Ala. Second, J. VV. C A N T T , Oskaloosa, Iowa. 
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COAL DUST EXPLOSIONS IN MINES. 

M R . DONALD M. D. STUART, F. G. S. in a 
Ipcture delivered at the Technical Schools, 

Derby, England, on the above subject sold : 

" A n experience of about twenty years in collieries where 

coal dust abounded, where shot firing was general, and 

gob fires had sometimes prevailed, had, up to the year 

1893, led him to the conclusion that coal dust was harm

less In non-gaseous mines." Explosions at the Camerton 

collieries, where for over ono hundred years D O tiace of 

gas had been found, deepened In his mind the mystery 

as to the cause of the explosion. A simple calculation 

showed that the quantity or heat generated in the ex

plosive that was fired was utterly Indequate to produce 

the results observed after the explosion. It was only 

after many months' rellection, aud some experiments 

with coal gas, that the difliculties were removed, and he 

found that when coal-dust yielded up its gases under the 

action of heat from an explosive, chemical actions 

were Initiated that provided a solution of ihe observed 

phenomena. Upon this basis of fact the conclusion be

came Irresistible, that a disastrous explosion, similar to 

what occurs in gaseous mines, bad been produced by 

coal-dust aloDe; and there remained no shadow of a 

doubt ln his mind tbat cool-dust was an explosive agent. 

A more recent explosion at Timsbury collieries, also 

non-gaseous, which he investigated, presented phenom

ena identical with those which he had observed at 

Camerton. aud confirmed the- conclusions at which he 

had arrived. 

lie then turned his attention to explosion-") ln gaseous 

mines, and found that the phenomena ln these explo

sions corresponded with those observed In non-gasenus 

mines. H o expounded his theory that an explosion ln a 

mine was characterized by numerous local explosions, 

each disturbance being isolated and preceded by a length 

of mine passage, in which the materials were practically 

In their normal stute, or had not been subjected to vio

lent forces. 

Mr. Stuart illustrated bis lecture by stereopticon views 

of the scenes of explosions lu several collieries, showing 

tho places where tho disasters were originated, and their 

subsequent development through the workings. Each 

disaster was traced to Its origin, ond the developments 

of tho explosions were shown to be characterized by 

numerous subsidiary explosions, which left their evi

dence in Isolated exhibitions of explosive violence. lie 

explained the nature of the forces ln the explosive dis

turbances, and lu the Intervening spaces, aud the extent 

and causes of disarrangement of materials In tho latter, 

ond with that qualification he remarked that tlie fields 

or disaster In ihe Cameiton and Timsbury collieries ex

hibited the effects of numerous distinct aud violent dis-

tuibances, In which doors were shattered to fragments. 

Iron work bioken and distorted, trams broken and 

crumpled and their contents scattered abroad; rails torn 

from th. Ir sleepers, timber fractured and knocked down, 

arches demolished, stone roof ripped in thicknesses up 

to 8$ feet, aud mon mutilated, each disturbance being 

preceded by lengths of mine passage In which the trims 

were uninjured aud their contents undisturbed, the rails 

were unmoved, the timber unbroken and undisturbed, 

tho arches undamaged, the roof In Ils natural state, and 

the men not mutilated. The energies in tho disturb

ances, nnd the energies lu the Intervening spaces, there

fore exhibited distinct modes or action. 

He alrto reviewed two other notable explosions and 

showed that the ruin wrought and the extent of tho 

mutilation of tho bodies fouud lu different localities 

proved his Ideas. 

With this evidence and numerous other facts of tho 

same definite character, Mr. Stuart formulated the 

theory of Intermittent subsidiary explosions, and 

that the mystery of colliery explosions must disappear, 

for it was no longer necessary to suppose thut there 

were sudden and Incredible outbursts or accumulations 

of lire-damp at tlio moment of the disaster, lie stated 

that coal dust, always and oveiywheie present in tho 

mines, was capable of giving rise to explosions, and of 

producing tlie phenomenon of subsidiary local explo

sions. 

In concluding bis lecture, ho said, " W o have now 

examined dlt-asiers in typical gaseous aud non-gaseous 

mines, and have obseived, that in Iheir Inception, and 

lu their development, they present an identic il rationale 

that demands fur Its explanation an Identical explosive 

agent; and us coal-dust Is tho only agent common lo 

bul li gaseous and uou-goseous mine.-*, It must Imve been 

tho common source of tho gases that produced tho 

calamities to which ho hud drawn their attention." 

Throughout his leotuiu Mr. Stuuit, naturally treated 

only with explosions in British mines. His concluslons-

as to "coal-dust, always and everywhere present la 

mines" does not apply to anthracite coal mines. The 

dust may be present, and may to a small extent, when 

present, Intensify a gas explosion In an anthracite mine, 

but It will not originate an explosion or propagate 

It. The low precentage of volatile hydrocarbons in 

anthracite coal renders It freer from dust explosions 

than the various other classes oT coal. In fact this 

feature Indirectly proves the coal-dust theory. Some of 

the anthracite mines of Pennsylvania rank among the 

most gaseous in the world, and there has never been a 

gas explosion in one of them that has not been com

paratively local In its effect, ln both British and 

American bituminous mines, however, tbe case has 

frequently been different. Explosions of small accumu

lations of gas have frequently been propagated by dust 

and carried with varying lutensity throughout all, or the 

major portion, of the mine worklugs. Sudden outbursts 

of gas, authenticated by positive proof, have occurred in 

anthracite mines, and have caused disastrous explo

sions, but the limit of the explosive force was compara

tively small. Such outbursts undoubtedly occur ln 

bituminous seams, and are sometimes tbe origin of ex

plosions, but we are of the llrm oplnlou that the extent 

of the workings affected, outside of a limited area, 

depends entirely on the quantity of dust present, and 

the chemical composition of the coal. 

Mr. Stuart's lecture, which was widely published in 

Great Britain, has drawn out comments from such other 

eminent British authorities as Messrs. Arnold Luptoo, 

A. L. Steavenson, B. H. Thwalte, J. W . Ronaldson 

and others. 

Mr. Luptoo says, ln a recent letter to Tlie Iron and 

Coal Trades Beview, ot London, that "tbe explosive 

nature of coal dust was demonstrated thlrly years ago 

by French experimenters, and the fact was proved con

clusively by Messrs. AV. N. and J. Atklo6on, in their 

work "Explosions in Coal Mines" published in 1886; 

but notwithstanding this conclusive demonstration, and 

the equally conclusive and most striking experiments of 

Mr. Henry Hall, II. M. Inspector ot Mines, there still 

remained sceptics, of whom some where convinced by 

the Timsbury and Camerton explosions. I think Mr. 

Stuart Is doing o good work In bringing the matter 

prominently forward. Mr. William Galloway was the 

leader among English mining engineers; then followed 

the Messrs. Atkinson; but It is necessary to have a 

succession of teachers to bring this truth homo to the 

rank aud file." 

Mr. Lupton discusses the'location of the greatest cx-

ploslvo force in au explosion and says : "It does not 

seem to m e that this Is necessarily coincident with the 

position of the greatest evidence of explosive force. 

These evidences of force seem to m e to be produced by 

a rushing current, and I can conceive It possible that 

the greatest rush Is not necessarily at tho place where 

there is the greatest intensity of heat or of explosive 

energy. For instance, supposing Iho explosion to take 

place at the end of a heading, there could be no rash of 

air except In ono direction, and I think the rush would 

be greater at some distance from the end of the headlug 

thau close to tho end. Similarly, if an explosion took 

place In the middle of a length of roadway, the explosion 

travelling both ways. It Is to me conceivable that at the 

point of origin there might be a neutral poiut from which 

the rush of air would pass In each direction with increas

ing violence, although the greatest heat aud greatest 

pressure might beat tho point of origin, wliere uo signs, 

or but slight signs, of violence might be observed." 

Mr. Hteuvenson, in discussing Mr. Stuart's lecture Is 

Inclined to bo sarcastic. Iu his letter to our London 

contemporary, he practically coincides with Mr. Stuart's 

statements, and cults ottcutlou to the fact that the hit-

tei'a conclusions were not original, but that they nre the 

Buino as other investigators. He cites a number of 

authorities to prove this, and quotes as follows from the 

report of the British Commissioners ou Accidents hi 

Miues, published lu 1886: 

" Iu discussing the manner In which coal-dust oper

ates alone lu propagating Hume from a blown out shot, 

Mr. I lilt does not advance any point of novelty, hia 

views being thut, as suggested by Faraday aud others, 

the llame furnished by the dust is duo in part to tho 

combustion of tho coal-dust Itself, and in part to that of 

the gas developed from lino dust particles by their ex-

posuro to heut." 

While Air. Steavenson asserts what is an undoubted 

truth, he can not detract from the credit duo Mr Stuart 

for his Investigations uud tho punllcily he Is giving the 

facts that ho demonstrated to his own satisfaction. As 

we read Mr. Stuart's lecture, we are Impressed with tho 

Idea thut ho 1-J a man not satisfied with hearsay evidence 

or evidence deduced from the investigations of others. 

lie wanted his own, he teemed It, and ho gives it publi

city. Therefore he is entitled to honorable commeuda-
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tion and we regret that an auther of Mr. Steavenson's 

ability Bhould attempt to detract from his honor by sar

castic references to former Investigators who arrived at 

practically the same conclusion. 

Mr. B. II. Thwaite discusses the subject as follows: 

"The proof that coal-dust disseminated in air ie or is 

not explosive In the absence of marsh or other com

bustible gas can only be satisfactorily established by a 

long series or tests with tlie dust from coals that have 

varying content proportions of volatile hydrocarbon and 

varying degrees of physical fineness." 

" I believe that, given that coal-dust Is sufficiently 

fine, even If It Is pure carbon, or without the least trace 

hydrocarbon lu Its constitution, If it Is well disseminated 

throughout the air, and Is ln explosive proportion to 

sucb air, It will certainly be explosive. W e have many 

examples of explosions In ilour mills and ln the coal 

bunkers of steamships. It has not been contended that 

the presence of gaseous combustible associates was the 

cause of these explosions. If the explosive proportion 

of carbon coal-dust ratio to the air Is low, and this mix

ture fills long and attenuated roadways ln mines, the 

flame of the explosion will pass along the roadways, but 

Its full explosive energy will not be Immediately devel

oped ; the explosive action will be lu sequential series, 

and the violence will depend upon the proportion of the 

suspended carbon ratio to the air ln the different parts of 

the roadway, and upon the character or form or size of 

the egress for the escape of the explosive flame. In 

some proportions, as this egress is contracted, the 

Intensity of the explosion will be increased."' 

"Anyone who has had experience with the working of 

long Hues for the conveyance of combustible gas knows tbat 

the explosfons occasionally occurring from condensation 

along the flues act with varying degrees of energy upon 

the manhole lids, and the action Is distinctly sequential." 

It will thus be Been that Mr. Thwaite believes that 

anthracite dust under certain conditions is explosive. 

There is a possibility of his being correct, but as pre

viously stated, there has never been a coal-dust explo

sion in an anthracite mine, and some of them aro at 

tlmesso dusty as to make It Impossible to see a light ten 

yards off. 

Mr. J. W , Ronaldson, while not disagreeing with Mr. 

Stuart's theory says: 

" I gather that because evidences of force have been 

found after an explosion to be, not continuous through

out the area affected, but in apparently isolated sections, 

Mr. Stuart concludes that there must have been a series 

of explosions, each one isolated from the others. If 

this is his argument, I cannot accept it as conclusive 

until satisfied witb the proofs iu support of his conten

tion." 

One of the British Mine Inspectors, in commenting on 

the lecture, anonymously, lu The Iron and Coal Trades' 

Bevieuj saye: 

" There can be no doubt lhat there are coal-dust ex

plosions, but they require a detonator in the ebape of a 

shot or an explosion of firedamp to start them. 

"When once started, it depends upou the dryness of the 

dust and the amount of air coutalned in the workings, 

for immediately an explosion commences, all the supply 

from the surface is cutoff. There are many points need

ing further examination, such as the quantity of heat 

evolved and its action in keeping up the fiume. 

"In this way there may be an explosion in a non-fiery 

mine by tbe dust being ignited at a shot. 

"I believe that In alt the large explosions quoted by the 

lecturer coal-dust did perhaps nine-tenths of the damage. 

It follows that when an explosion happens In a well-

ventllated colliery, the effect is more serious than ln one 

that Is badly ventilated, because there is more pure air 

for combustion. 

"Of course, once establish the fact of a dust explosion, 

the queBtlon follows : W h y do we allow explosives to bo 

used In such mines ? This Is a very large question. The 

present idea is to have a flameless explosive, nnd 

there are parties who profess to have discovered such, 

but I have not seen them yet." 

C O A L IN ILLINOIS-

T H E Report of the Mine Inspectors In the State of 

Illinois for 1894 hns been received from ihe 

Bureau of Industrial Statistics of that state. It 

contains considerable matter of interest, and valuable 

tables of statistics. 

BilefJy summarized the Report shows the total output 

of all grades of coal for the year 189*1 was 17,113,570 

tonB, a decrease as compared wilh the production of the 

year 1893 of 2,835,988 tons. The principal cause of 

this decrease was a strike. This strike produced tbe 

usual collateral consequences of all strikes; namely, a 

considerable Increase iu the per-entuges of fatal and non

fatal accidents. Tho fatal accidents show an increase of 

26% over the average number of the previous twelve 

years, and the non-fatal accidents show an increase of 

30*& over tbe average. The Report ascribes the cause 

of the Increase In the number of accidents to tbe exces

sively increased number of men employed and the very 

large percentage of inexperienced men. Naturally this 

has considerable to do wilh Increasing the percentage of 

accidents, but anolher important factor that has been 

overlooked In the Report is the condition of the mines 

succeeding long periods of inactivity. During the times 

the mines are idle the pillars frequently disintegrate to 

a large extent and the supporting timbers are very much 

weakened. When the mine is in active operation these 

causes of daoger are noticed before they have gone very-

far aud measures are taken that check the destruction 

of the roof supports. When a mine is idle for several 

months the "stitch ln time" is not taken and as a result 

tho workings become more dangerous nnd remain so 

until a sufficient length of time has elapsed after the re

sumption of work to enable all the weak points to be 

detected and guarded agalust. 

Several curious facts are disclosed by tho report. For 

example, the number of machines In use for coal cutting 

during the year 1894 was 290, or 14 loss than were In 

use ln 1893. Coincident with the disuse of 4i°0' of the 

machines there has been a loss 18J6 In the yield of lump 

coal, and the reduced yield of lump coal occurs chiefly, 

but not exclusively in the machine mining districts. 

Machine miuing requires a long face and the long face 

cau3ed the greatest settlement of strata, aod crushing 

ofcoal, during the period of the strike. When, on the 

resumption of work the machines were making a smaller 

yield of lump coal, the casual observi r would Imagine 

they were to blame and not the strike. Quoting from 

the Report on machine mining we have the following: 

"Machine mining is now virtually confined to the Fourth 

and Fifth Districts. Here Is disclosed the loss and gnln 

In the tonnage of lump coal for five years. This year's 

production shows a shrinkage of 2,247,015 tons com

pared with the year before. The Fourth District shows 

the largest decrease, the First District Is next, the Fifih 

n-pxt, the Second next, the smallest being the Third." 

Here then we see that the falling off In production of 

lump Is the second greatest in the First District, that 

le intermediate between the Fourth and Fifth, and that 

the falling off is neither due to hand or machine mining, 

but to some other cause such as we have mentioned. 

The number of accident due to falls of roof and sides is, 

according to ail mining experience, here as elsewhere, 

above G0,°o' of the total number. 

The State make-i a fairly good showing for the ventila

tion of mines as 37 % ofthem aie ventilated wilh fans, 

and Including fans, furnaces and steam jets, 02",; have 

artillcial ventilation. It Is probablo that ihe other 38"o 

are very small workings. 

BOOK REVIEW. 

M O D E R N E X A M I N A T I O N S OF S T E A M E N G I N E E R S . — By 

W . II. Wakemun. 12 mo. Cloih, 3UO pages. Price 
$2.00. Published by the American Industrial Publish
ing Co., Bridgeport, COU P . This volume consists of a 
number of articles published originally in The Manu-
faciunn*' Gazette of Boston. Tbey are compiled iu 63 
chapters, eayli chapter being the same as tne article ap
pearing lu each it-sue of tbe periodical. The author has 
shown lu the preparation of the work thut he under
stands the technicalities of the bubject ou whicli he lias 
written, but unfortunately he does nut go into sufficient 
detail io make the book all he intended aud claims it Lo 
b-t. It is a good wor& for practical engineers, lliemen, 
ele, but there is a great deal of it lhat wld be unintelli
gible to thi* average man whose early education was 
neglected. Taken as a whole, ihe book Is well worth 
tlie price for which it Is sold. Its only fault lies In tls 
covering a wide jauge In too brief a manner, and in treat
ing too briefly on tome subjects which cannot be made 
clear to a man, unless he has a fair knowledge of ele
mentary physics eto. 
Khi-uiu* O F B I K E A O OF L A B O R STATISTICS, S T A T E OF 

ILLINOIS, 1891.—This report, complied by Hon. Geo. A. 
Schilling, Secretary of Hie Huje.ui, contains, fit BC an ex
haustive repot t on taxation, with nu in--roue official 
lubles of statistics etc., loprovo and exemplify the text, 
and au eluboiuto treatise on the evils of and remedies 
for abuses In the sjsto-u or taxation. An uppeudlx con
tains a statistical review of the eoal miners'strike in 1894, 
togeihei witli a consideration of the results of tho strike; 
the deeiblon of tlie Supiemo Court of Illinois on the 
"Sweat S-hop Act;" Airs. Potter I'aimer's address at the 
opening uf the Woman's Building, World's Columbian 
Kxposition, and Governor Altguld's addrei-B to the grad
uates of the University of Illinois, on June 7, 1893. 

ANNTTAI. REI-OKT O F T H E SHCUETARV O F MINKS, P R O 

VINCE O F Vioroi-iA, 1891. Priee live shillings; published 
by Rubt. S. Brain, Government Printer, Melbourne, 
Australia. 'I his is one of ihe Biitlsh "Blue Books," mid 
as one of great valiiolo ihe mine manager,*. >r mine owner, 
Is well us to th* mining community in general. It U**JI-
lulus (I) Special Report*-, Descriptions of Machinery, 
••Ic; (3j Operation*!-! Diamond Drills in ill* Piovlueo; 
(3) Statistics. It is splendid y Illustrated, uud Is worthy 

of rebindlng In something better than i in* usual blue 
paper used by the British Government. It will be found 
of great Interest to every mining engineer on 1 mining 
student, not only for its present worth but as a book of 
reference for the future. 

T H E YAIIDI.EY F A U L T ; A N D TnE CITALFONT R O O K . SO-

C A L L E D . — By Benjumin Smith Lymau. This l-» an 
authors reprint from the Proceedings of the American 
Philosophical Society. The first is a description and 
discussion of a striking fault exposed at Yard ley Station 
on the Bound Brook Div. of the P. & R. R.. nnd the 
second describes and discusses the fault at Chalfont, 
Bucks county, Pa. Both papers are Interesting read
ing Tor all Interested ln geology and the study of faults. 

METALLURGICAL AND OTHER FEATURES OF JAPANESE 

SWORDS.—By the same author. This is a reprint from 
advance sheets of tlm Journal of the Franklin Institute 
for January 189G. Mr. Lyman, In this Instance deviated 
from h's gener.il Bclentlllo papers, and prepared a lecture 
Hint was more of a popular nature, and exceedingly 
interesting lo all classes. Ills long experience ln Japan, 
in the practice of his profession, and his familiarity with 
Japanese cu-Voms aud method-*, together with his 
observing nature, specially fits nfm to describe the 
peculiarities of that wonderful nation in an intelligent 
and correct manner. 

R E T O R T ON T H E VICTORIAN C O A L FIELDS.—By James 
Stirling, Asst. Govt. Geoloalst. This is one of the 
British Governments " Blue Books," and treats of the 
coal fields in the province of VI'torla, Australia. It 
Is Illustrated by a colored geological map Bhowing the 
tertiary, volcanic and mesozoic formations, and by a 
sheet of cro-s sections. The price of th<-* work Is 3 
shillings. It is published by Robt. S. Brain, Govt. 
Printer, Melbourne, Australia. 

Y E A R B O O K OF T H E SOOIKTY OF E N G I N E E R S , UNIVER

SITY of MINNES O T A . This is an Illustrated magazine 
consisting principally of treatises on engineering sub-
je-is. !n which mining engineering Is represented by two 
articles, ono on Systems of Mining In Minnesota Iron 
Mines, by Chas. D Wilkinson, and one descriptive of 
Th* Ore Testing Plant nt the University of Minnesota. 

ESSENTIAL PROI-HRTIBS O F BUILDING S T O N E S . — B y II. 

Foster Bain, Asst. State Geologist, Iowa. This is a 
pamphlet or author's reprlu from ono of the State 
reports. 

Mr. Eisklne Ramsey, Superintendent of the Pratt 
Mines Division of the Tennessee Coal Iron and Railroad 
Co., has been promoted to the office of Assistant General 
Manager and Chief Engineer of the company. 
Mr Ramsey has been 8-icceeded as superintendent of 

the Pratt Mines Division by Mr. P. J. Rogers, warden 
of the Pratt Mines convict prisons. 

Mr. Rogers will retain the post of warden in addition 
to his new office. 

Mr. M. G. Moore, Mining Engineer of ihe Cambria 
Iron Co . Johnstown. Pa., called on fi lends in Scranton 
during the month. Mr. Moore is an old Scrantonlanaud 
Is always a welcome visitor to his old home. 

Mr. David J. Lloyd, of PawDee, 111,, has broken the 
Illinois record in shuft sinking. Last spring he started 
au air shaft for the Chicago and Vlrden Coal Co., and 
completed It to a depth of 323 ft. In ninety days. In 
June ho made a proposition to the people of Pawnee, 
111. that if they would advance him some capital, he 
would locate with theni and sink a shaft for coal, nis 
proposition was accepted. After making ul] his surface 
arrangements he Btaned to siuk nn August 2,1th, and in 
Go day* cut Seam No. 0 of the Illinois coal measures at 
a depih of 810 ft. from the surface. 

Mr. W m . Griffith, Mining Engineer, of Scranton, Pa., 
is preparing a series of aril, les on Anthracite coal, for 
The Bond liecord of New York. The articles will treat 
of ihe subject lu a comprehensive and authoiitatlveman
ner, and will contain much Information for Investors 
that will prove of great value. Mr. Griffith's experience, 

bts opportunities to gather the necessary data, and Ida 
ability to make sound deductions I herefrom, ensure the 
readers of that excel'ent financial journal, information 
that will be well worlh reading. 

The Columbia Calendar. 

Tho Columbia Pad Calendar for 189G has made its 
appearance, representing ih* eleventh annual Isnie, and 
handy and convenient ae it has been heretofore, ihe new 
ISSUH certainly surpasses any of lis predecessors. The 
cycling fraternity, to fray nothing of the geneial public 
has acquired a decidedly friendly feeling ior iho Colum
bia Calendar, and lis annua) advent Is looked forward to 
with interest aud pleasure. The new Calendar contains 
a much better arrangement than in previous years, more 
space having been allowed for memoranda, while a 
greater charm bus been added by liberal illustration and 
a unique and convenient grouping of dates.calculated to 

j meet the hurtled nerds of business men. The Calendar 
nan be obtained Tor live 2-cent stamps by addressing the 
Calendar Department of the Pors IMANU'FACTURING C O M 
P A N Y at Hartford, Conn. 

Western Penna. Central Mining Institute. 
At llio annual meeting of the Western Penna. Central 

Mining Institute, held at Pitt-burg, Pa., on Hie 20lh 
and 27th ult. the election for officers resulted a-- follows: 
I.-t-p clor Tbo-. K. Adams was re-elected President-
Mr. Darnel linden uf Crnegie, Vice-President; Messrs. 
William Seddon of Brownsville aud J. C. Kyle of 
Imperial, Se. retarbs- Mr. Roger Hartley of Pittsburg, 
Tieusuier; Messrs. Augu-t thinner of Wllklu-buig, T. 
B. DeArmit of Turtle Creek und Roger Hartley of 

Pittsburg, Trustees. J 
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THE CAPELL FAN. 

its Efficiency, High Water Gauge Obtained, and 
Durability at High Periphery Speed 

An Interesting and Important controversy was recently 
In progress lu the columns of The Colliery Guardian, 
between Messrs Win. Fairley and G. M. Capell, regard
ing claims made for the Capell fan. Mr. Fairley takes 
issu* with the following statement published in our 
London contemporary on Nov. Sth : 
"The patentee states that the uew fan has been suc

cessfully introduced into the deep pits of Germany and 
Belgium workiug thiu seams, and gauges as high as 11 
in. and 12 In. have been obtained with It. Mr. Capell 
also informs us that the volumetric efficiency of the fan 
has heen largely increased by the new form of eonstruc-
'tlon." 

W e reproduce Mr. Fairley's criticism and Mr. Capell's 
answer verbatim, merely noting that Mr. W m . Clifford, 
of Pittsburg, Pa., American manufacturer of the Capell 
fan states that "a guarantee of 200,000 cu. ft. at 12" 
W . G. means that the fan will produce that volume If 
the mine will pass It at that water guage. In the cases 
mentioned by Mr. Capell, the quantities were passed at 
less thau the guaranteed water guages." 

To the Editor of the Colliery Guardian. 

Snt:—At p. 889 of your last Issue It is reported that 
the new type of fan has recently produced a water-
guage of 12 in. It may be well to consider briefly what 
this amount of pressure represents. This force is equal 
to that generated by a body revolving at the constant 

per second ; ln other 8"e'"' °' -JliSflw = ulM "• 
words, 12 in. of water-guage is the result of a fan run
ning continuously at this tip speed, reckoning the 
machine to be perfect as regards the production of 
pres-ure. Fans, however are not perfect In this respect, 
and ilo not usually produce more than one-half of the 
theoretical pressure, but if it be assumed that this new 
type of machine has a manometrical etliciency of .8, it 
will be required to run at a speed equal to the theoretical 

12 
pressure of = 1 5 in. water gunge, and therefore 

ould have to run at a velocity of 1. 15 
.000458 

ft. per second. Amongst the records of scores of 
observations of the work done by fans, no such speed is 
to be found, so far as the writer knows, ludeed, he 
considers himself justified ln saying that there Is no fan 
In England running at such a velocity, and that it would 
not be safe to run any of them at a higher tip-speed 
than 135 feet per second. Again, if the fan producing 
12. in of water-guage has a manometrical efficiency of 
only 5 (and mauy fans now running on English mines 
are giving less than this) it will be required to run at a 
tip-speed of about 229 ft. per second.—Yours, &a, 
Shafto House, Chester-le-Street, W . FAIRLEY. 

llth November. 1895. 

To the Editor of the Colliery Guardian. 

SIR:—Your correspondent, Mr. W. Fairley, seems to 
doubt the possibility of running fans to give 11 in. and 
12 ln. water-guage, and suggests that 135 ft. per second 
Is the limit of safety. I quite agree with him that this 
is so with ordinary fans not designed for high speeds. 
The fan at Pluto Colliery, Westphalia, I designed to 
give 210,000 cubic feet at 14.7 in. water-guage, calcula
tions being made from a Guibal fan on the mine. I de
signed a fan, double inlet, 15 ft. x 6 ft. The result 
shows the fan was above Its work : — 

Revolutions 270 
Water-guage 12.5 Inches 
Cubic feet permlnute 240,000 
Horse-power iu the air.... 472 
Periphery speed 213 ft. persecond. 

The first hlgh-guage fan in Germany was at Prosper 
I. Colliery. I designed this (old style) 12.3 ft. x 6 ft. 
It gave us :— 

Revolutions.. . 323 
Water-guage 10.7 Inches 
Cubic feet 127,000 

Since that time I have had numbers of fans running at 
8 in., 9 In. and 10 in. water-gauge, without difficulty or 
ilauger, and all above 135 ft. per second. I have seen 
accounts of fans by a French maker, 8 ft. 4 In. diameter. 
giving 30 lu. water-guage In steelworks, and running over 
300ft. per second, with about 10,000 cubic feet per min
ute. There is no difficulty in meeting these speeds by 
proper construction, and I expect in the near future to 
have mine fans working under 400 mm., say IG in., 
pressure. Experience shows It IH far less costly to put 
up an economical engine and a high-pressure fan than to 
attempt to enlarge the airways In mines working far 
from the shafts. Facts are stronger than theory. There 
are the fans working and to be seen, and if theory does 
not like—why, so much the worse for the theory. 

Another mine, General Bin men thai, aleo In West
phalia, has recently put down my 18 ft. 4 ln. double fan. 
The nuaraotee was 200,000 cubic feet, at 12 lu. water-
gauge, and the result was : — 

Cubic feet per minute 224,000 
Water-guage 11.25 lu. 

The design of the fan In these high gauges Is most Im
portant, aud I need hardly say I have made a special 
study of it. The age of wooden blades and cast Iron is 
over for fans. The Siemens-Martin steel has given a 
new power to all modern ventilators, and high speed Is 
no longer the bugbear It was twenty-five years ago. 

Yours, Ac, 
Passenham, Stony Stratford, G. M. CAPELL. 

November 20, 1895. 

To the Editor of the Colliery Guardian. 

Snt: —Mr. Capell has the writer's best thanks for his 
letter of the 20th inst., which appears on page 985 of 
your last issue. At the outset the writer had the belief 
that there are no such water-guages as 11 in. or 12 In. 
in England, because: tirst, such pressures are always 
associated with small equivalent orifices; and second, 
because It would not be safe to run tho machines fast 
enough to generate this pressure ; and as yet he cannot 
get far away from this opinion. So far as the writer 
knows, the equivalent orifices of the mines of England 
vary, say, from about 1(> to 52 square feet—in rare cases 
there being some smaller and some larger. The highest 
water-guage on an English mine which the writer has 
noticed is recorded on page 223 of the Transactions of 
the North of England Institute of Engineers. In this 
case the reading was 5 in., the quantltyof air 99,000 
cubic feet, from which it will he seen that the equivalent 
orifice was 17.18 square feet, which for an English mine 
is comparatively small. The comparative smallness of 
the equivalent orifice is, according to the writer's obser
vation, a characteristic of Continental mines, although 
lu the examples referred to by Mr. Capell they have a 
comparatively good area. From the data supplied in 
Mr. Capell's letter, the equivalent orifices of the three 
cases cited workout to (1)20.38 square feet for Pluto 
mine ; (2) 15.00 for Prosper I. miue; and (3) 25.92 for 
General Blumenthal mine. The writer's Intention, in 
his letter of the llth inst., was to show the high velocity 
required for twelve inches of water-gauge, which is, in 
his opinion, unprecedented in English practice. The 
manometrical efficiency of the fan at Pluto works out to 
.00; that of the machine at Prosper I. to .53. If Mr. 
Capell's fan will stand working continuously at the high 
velocity required for a pressure equal to twelve inches 
of water, then he is to be congratulated ou the success 
he has achieved.—Yours, &c, 
Shafto House, Chester-le-Street, W . FAIRLEV. 

20th November, 1805. 

THE CARE OF BOILERS. 

Some Important Facts of Vital Importance to 
Boiler Users. 

Through the courtesy of Mr. Albert II. Cary, engi
neering manager of the Abendroth & Root Co., of N ew 
York, we are enabled to give our readers some' Import
ant facts regarding the use and care of boilers. These 
facts were brought out by expert testimony in a suit 
brought by the Phila. Edison Electric Co. against 
the Abendroth & Root Co., and a counter suit brought 
by the latter company agaiust the former. It appears 
that the Abendroth ,V Root Co. sold the Phila. 
Co. some 3,500 H. P. of boilers, on four different 
contracts, each of which followed the other at short 
intervals. The flrst suit brought was to recover 834,000 
from the Abendroth & Root Co., ou the allegation of 
the Phila. Co. that a series of troubles and finally a 
fatal accident, were due to bad workmanship, bad ma
terial and faulty design in the boilers, and also due to 
the contractors falling to comply with all the articles 
agreed upon in their contract. The couutersuit brought 
by tbe Abendroth & Root Co. was for 80,830.99 due on 
the contracts and for additional materials furnished. 
The Abendroth & Root Co., succeeded in the first 

place in establishing the fact that they had lived up to 
every article of their agreement, and had even done 
more thau tbey agreed to. They also proved that they 
had used the best material obtainable in the market. 
The suit was tried before .Judge Wheeler and a jury 

in the U. S Court in Brooklyn and a verdict was 
rendered in favor of the Abendroth & Root Co., for the 
amount of the countersult. 

In this connection it is Interesting to note that the 
greatest number of breaks occurring in these Edison 
boilers were reported to be In the item of bolts; and as 
It Is a uatural conclusion that the greatest breakage will 
occur at the weakest point, It was necessary to establish 
by evidence the fact that these bolts were equal, If not 
superior, to anything to be found in the market. 
When these bolts broke, in almost every instance a 
curious phenomenon occurred. At the point of frac
ture, the metal, instead of being contracted to a smaller 
area than that oftbe bolt Itself retained the original size 
and area, showing no contraction whatever, but breaking 
sharply and squarely in a similar manner to a pipe-
stem. This caused the question to be raised as to 
whether crystallization had occurred, and to determine 
this point, many of these bolts were taken to a steam 
hammer and flattened out cold to less than -[- of-an inch 
in thickness. In every Instance the flattening was done 
without the slightest show of fracture running up into 
the body of the bolt, whereas if crystallization had taken 
place at the point of rupture the metal would necessarily 
show brlttleness and breakage similar to the action of a 
piece of cast Iron similarly treated. Another test applied 
to many of those bolts was to bend them double when cold 
so that the two ends met, aud this also proved the ex
cellence of the quality of the bolts, In order to show 
that no effort had been spared to improve the quality of 
the material used, other bolts made of the best rivet 
iron, were substituted In the place of the original ones, 
but all such bulls were fractured lu identically the same 
manner, and a still further trial was made with steel 
bolts, whieh were affected with the same results. In 
order to make this breaking point test still stronger, ,'" 
bolts were substituted for the |" bolts, but with' no 
better results. Beyond this, the shape of the head, and 
also the shape of tho lug which received the head of the 
bolts, were changed lu every conceivable way, but all 
to no avail, as the fracture of bolts continued ln this 
almost unaccountable manner, whereas fracture In the 
other parts or the boiler was very infrequent indeed. 
It follows that no better evidence could be furnished 
or was needed that good material was used throughout 

It was also proved that the workmanship on the 
boilers was flrst class, and that the workmanship aud 
design of the boilers was not at fault was proven by the 

fact that similar boilers, made under exactly similar 
circumstances, used in other plants, had never acted In 
a manner similar to those In question, and it therefore 
followed that the trouble was due to local causes. It 
then became necessary for the manufacturers to prove 
what these conditions were, and this portion of the 
evidence is of Interest to every power user. 
It was proved that the accidents were due entirely to 

the unreasouable handling of boilers by the Phila. Co. 
It was shown that the boilers were frequently forced far 
beyond their rated capacity, and this rating was some
times exceeded as much as 100 Jit> and over. It was also 
shown that unskilled labor was employed, aud such 
employees had instructions to keep steam up to the re
quired pressure, Irrespective of any demands that might 
be made on the boilers, so as to keep the lights going 
which the Phila. Co. had contracted to supply. 
One of the very important matters brought to light in 

this case, and acknowledged was the use of extremely 
bad feed-water. It seems that the Phila Co., sunk a 
well beneath their station, and this was the only water 
they used to supply their station. This water, as was 
shown by the analysis presented during the trial, con
tained not a small amount of sewage, and ran thirty-four 
grains of Impurities to the U. S. gallon, almost eight per 
cent, of these impurities being proved to be sulphate of 
lime, while salt existed in appreciable quantities, and 
also a number of nitrates and ammoniacal salts. This 
water was what might be called the surface drainage of 
the City of Philadelphia, and as the city has unfortu
nately^ very poor sewage system,this drainage amounts 
to what might be regarded as sewer water which had 
undergone a certain amount of filtration in the earth down 
to the lmprevious strata along which it ran and finally 
collected in this well. In order to counteract the bad 
effects from this water, no small amount of chemicals 
was used. These were changed at times, and finally the 
Phila. Co. seemed to settle down on the use of cutch, or 
what Is more properly known in chemistry as Catechu, 
which contains a considerable quantity of tanuic acid. 
In the storage tank located above the boilers large 
quantities of caustic soda were also put In the water, 
making so strong a solution that water dripping from it 
would take the hair off of the horses that passed beneath 
it, also inflicted serious burns upon the workmen who 
were so unfortunate as to catch a sprinkle. The result 
of the use of this bud feed water was naturally shown in 
the collection of a large amount of scale in the tubes, 
varying In thickness from -e\ ot an Inch to one inch, and 
thereby closing down very materially the area of the 
tube opening. The chemicals used attacked the metal 
parts of the boiler aud oozed through the joints thus at
tacked so as to form incrustations, which had at times 
almost entirely covered the bolts aud bends. The in
crustation proved so hard lhat the workmen were obliged 
to use a hammer and chisel to. remove it. This state of 
affairs caused a rigidity of parts which were designed to 
be flexible, and It also caused the unnecessary burning 
out of mauy of the tubes. 
Another very important point established by the evi

dence was that an execesslve forced draft was used in 
order to drive the boilers to the unreasonable extent to 
which they were used, and evidence showed that this 
draft was sufficient at times to support a column of 
water from three to four Inches iu height. 
Several well-known experts appeared in this case and 

accounted for the various troubles above enumerated. 
One ofthe most Interesting points developed was the 
production of water hammer in the tubes of these boilers, 
which was explained In the following manuer : It is a 
ell known fact that every pipe or tube has a definite 

capacity of discharge, and when this capacity is reached 
no more water or steam can be delivered through an 
opening of such an area ; so that in case a larger dis
charge Is required, a larger tube must be used. Iu driv
ing these boilers to such an execessive extent, in the 
course of uatural circulation the water and steam passed 
up along the inclined tubes to the front headers and there 
advanced upward iuto the overhead steam and water 
drums from which the steam was delivered to the piping 
system. When the circulation reached a point equal to 
the capacity of the tube, of course, uo more steam or 
water could be discharged from that upper end of the 
tube, but as the heat still continued to be applied around 
the tube, more steam was generated, and of course the 
pressure of this steam lu the tube forced the steam and 
water backdown the tube until It reached the rear header 
and here the steam suddenly had a chance to escape up
ward by the course of the rear headers to the overhead 
steam and water drums, and the colder feed and circulating 
water trying to euter the lower end of the tubes from these 
same rear headers came in contact with the steam 
thu-**** seeking passage of escape. The result was a sudden 
condensing of the steam which was followed by a rush of 
water Into the vacuum at an exceedingly high velocity, 
aud this water rushed along the tube at about this same 
velocity until it reached a bend at the end of the tubes. 
The result was a very sudden and powerful blow there, 
practically like that of a cannon ball, which caused the 
bolts to rupture In the manner above described, breaking 
them. In fact, so rapidly that a fiow of the metal com
posing them at the point of rupture was impossible. 
This tlow necessarily would take a certain amouu 

time. Theconsequeuceofthissuddou blow was exhibited in 
the breakage of these bolts without contraction of area at 
the poiut of rupture. It was remarked during the course 
of the trial that It was fortunate that these boilers were 
composed of small headers covered by small castings 
known as connecting bends, and that thus the damage 
done affected merely these small castings, producing 
the local results instead of rupturing large castings, which 
would, of course, be attended by far more serious rup
tures. Glass models were shown at court which Illus
trated beautifully the theory thus presented, and in such a 
manner as to carry conviction to the minds of the Court 
that this was the true theory of the disastrous occur
rences. Other glass models illustrated the irresistible 
power of tbe water hammer, the foree of which was suf-
flcent to break the tubes, which held thewatersurrouuded 
by a vacuum. 
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THE PROGRESS IN MINING. 
ABSTRACTS FROM THE PROCEEDINGS OF 

THE MINING SOCIETIES 

And Journals of Europe and America, Illustrating 
the More Modern Developments In all 
Branches of the Mining Industry. 

Notes on Mining in Portugal. —In a paper recently 
read before the Mining Institute of Scotland, Mr. Robert 
Fisher said : 

Very little has been done in Portugal in connection 
with coal mining, not because the country is destitute of 
coal, but largely on account of the protective policy of 
the Government, which Imposes heavy duties all round, 
thereby crippling industry and discouraging enterprise. 
There Is little doubt that a systematic and thorough 
exploration of Portugal would lead to the opeulug of 
coal and other miues, to the material benetit of Its trade 
and commerce. There are three distinct coal deposits 
In Portugal. In the north, near Oporto, anthracite coal 
of good quality occurs, but It Is often so mixed with 
shale as to render the working difficult. -The principal 
mines are:—St. Pedro da Cora, Passal, de Baioeo, 
Covello, and Midors Pegas. The large coal extracted 
from these miues is used in Oporto lu cooking ranges 
and stoves, and the small coal is made Into briquettes 
for the same purpose. Near Busaeo, at Santa Catneriua, 
there are seams of a semi-bituminous coal, but they are 
not uow being worked. Near the town of Batalha, which 
Is situated sixty miles north of Lisbon aud twelve miles 
south of the ('porto aud Lisbon railway at Leirla, there 
IB a coal-fleld extending to 1,300 acres, where the out
crops of several seams of coal have been located, aud a 
few drifts made to prove them towards the dip. Two 
adit levels, about a mile apart, have been driven into 
the breast of a range of hills several hundred feet high. 
No. 1 mine, uear Batalha, cross-cutting to the dip, has 
Intersected four coal seams. The flrst seam lies at au 
Inclination of 49 degs. towards the east, whilst the 
others are inclined at from 25 degs. to 30 degs. towards 
the west. The first coal seam, 0 ln. in thickness, of 
good quality, and having hanging and foot walls of 
hard blue clay, does not appear to form one of a series 
of stratified beds overlain unconformably by the other 
beds, but strikes across the strata. Possibly it may be 
ba the line of a dip fault. The other seams have the 
following sections : — 

No. 1 coal seam. No. - eoal soam. No 3 L'oal (team. 
Ft. lu. Ft. In. Vt. In. 

Marl roof. Shale roof. 
Coai .. .. 0 ii Voal .. . 1 4 Coal ..10 
Shale .. .. 1 8 Marl .. .. U 6 Shale .. ..10 
Coal .. ..14 Coal .. ..0 6 Coal ..0 6 
Shale .. ..10 Clny . 0 6 Fireclay pavement. 
Coal .. . 0 6 Coal .. ..02 
Fireclay pavement Fireclay pavement. 

The coal in these seams has the appearance of lignite 
rather than coal of the Carboniferous measures. The 
proportion of sulphur and ash Is high, and altogether 
the coal Is of little commercial value. Galleries have 
been driven for a short distance in these seams where 
the mines intersect them, and there are indications of 
improvement in thickness and quality towards the dip. 
No. 2 mine at Alcanada Intersects No. 2 seam, Into 
which a dook or dip drlfi has been driven for a distance 
of about i)0 ft. Another adit mine Is being driven at a 
lower level to intersect the three coal seams and clear 
the dook of water. In section, inclination and quality 
these seams are similar to those at Batalha. The small 
output of the Batalha mines was within the past year, 
sold at 1,000 reis per cubic metre when the rate of ex
change was 0,600 reis per il. The coal was riddled at 
the entrance to the mine and the dross carried In baskets 
on the heads of women to a hand-power washing-ma
chine worked by a woman. W o m e n were paid from 5d. 
to Od. per day. Tbe water was directed by means of a 
dam and mill-race, part of the latter being steep. At 
this point a woman shovelled the small coal iuto the 
current, which carried It Into the machine ; the washed 
dross was discharged over the mesh Into a basket, which. 
when full, was emptied into the heap. The dirt was 
similarly treated ; a small shutter flxed at the top of the 
shoot prevented it from getting out—until discharged 
when almost filled up to the level of the washed dross. 
In the vicinity of Porto de Moz, six miles south of 
Batalha, may be seen a coal seam 3 ft. thick, with sand
stone roof and hard fireclay pavement, dipping 25 degs. 
to the north-east towards the mountain limestone range 
of hills, at the base of which the coal seam is exposed-
Underlying it are beds of laminated blue shale with 
ironstone balls, limestone beds from 2 ft. to 10 ft. thick, 
as shown below: — 

Sandstone roof. Ft In. 
Coal 3 0 
Clay and Ironstone balls 5U 0 
Limestone. 6 0 
Shale 7 0 
Limestone 2 0 
Clays 

The fossils found in connection with the limestone beds 
comprise corals, shells, and encrinites; but even with 
their aid it is difficult to determine whether these beds 
belong to oolitic or carboniferous measures. 
The total Imports of coal aud coke into Portugal in 1892 
and 1893, were as follows : — 

1892. -/-m. 

Tons. Value (£.). Tons. Value (£) 1 

Coal G03.696 535.527 4r8,558 367,030 
Cote 13,060 10,628 6,943 8,218 

The decrease occurring in 1893 Is attributable to the 
strikes ln England, and consequent high prices asked for 
fuel during that time'; and the increase in the manu
facture of patent fuel in Portugal, partly from coaldust 
imported from England and partly from Portuguese 
coal. This fuel Is taking the place of English coal to 
some extent at mills and other factories, and coal from 
the North of Spam is also being introduced. 

Notes on the History- of Coal Mining in Scot
land.—These notes are copied from the journal of the 

British Society of Mining Students, aud are the work of 
Mr. Walter H. Muugall, B. So. 
At au early period lu the history of tbe British coal 

trade the coal-Melds of Scotland seem to have beeu 
known and to have received some attention, although 
there Is little documentary evidence of the extent of the 
operations. Much of the early history of coal mining is 
associated with the history and deeds of the mouks who 
occupied the various monasteries then established 
throughout the country, and some of their writing*-) 
throw a little light ou the Infancy of the coal trade. 
Thus, among the earliest legal documents that have 
been preserved, in which there Is lefereuce to this indus
try, Is a Deed of Conveyance from the Earl of Wilton to 
the monks of Newtattle, of a piece of land iu the neigh
borhood of Dalkeith, containing a stone quarry and a 
coal mine. This document, written about theyear 1210, 
is significant of the fact that prior to that date coal min
ing operations had been carried on iu the Lothian coal
field. 
About the beginning of the seventeenth century fresh 

difficulties arose, and the fears thai had been entertained 
half a century earlier seemed now to be almost realized. 
The supply or coat from parts that were easily accessible 
was now well nigh exhaused, and to maintain a supply 
equal to the demand that had arisen, it became neces
sary to work the coal that lay at greater depths. The 
new difficulties now to be encountered soon became ap
parent, aud of these, not the least considerable was the 
difficulty of dealing with the water tbat was found in 
greater abundance thau formerly. Where the situation 
of the mine aud other local circumstances were favor
able, this was overcome by driving level tunnels or adits 
from the lowest part of the workings across the strata 
till the surface was reached. Through these tunnels, or 
" Day Levels" as they were commonly called, the water 
Howed from the workings and discharged into some river 
or stream. In the case of mines less favored by local 
circumstances some mechanical appliance had to be re
sorted to for un watering the mines. Probably the 
earliest form of mechanical contrivance for this purpose 
was the rag-and-chain pump, which consisted of a 
column of pipes through which an endless chain, with 
bunches <>f rags or other material attaehed at short dis
tances apart, passed. These somewhat primitive pistons, 
ascending in the pipes, carried the water before them 
and it was discharged at the top. Motion was given to 
these water-raising machines by horses, wind-mills, or 
water-wheels where they could be applied. Ao improve
ment on this form of pump was the Egyptian wheel—a 
sort of dredger or bucket elevator. One of these wheels 
was erected by Sir George Bruce when re-opening 
his some-time abandoned colliery at Culross, near Dun
fermline. Sir George, being a man of no mean ability, 
and having a knowledge of machinery "such like as no 
man has In these days," his colliery soon became re
nowned, not merely ln the Immediate neighborhood, but 
throughout the district. There were two shafts at the 
colliery, one on the shore and the other near low water 
mark, protected from Incursions of the sea by an artifi
cial embankment. Ills water-raising machine, consist
ing of thirty-six buckets, was placed at the pit on shore, 
and was actuated by three horseB. 

About the middle of the seventeenth century tbe col
lieries 1u the neighborhood of Culross were the most 
important in the district, and lu 1003 "considering that 
several questions and debates do arise betwixt the 
buyers of Coal and the Customers and Receivers of the 
Bullion auent the measure of the Chalder" the measure 
then in use at these collieries was made the standard 
measure for coal. 

The flrst pumps, apart from Egyptian wheels and 
earlier contrivances, that were Introduced Into the pits of 
Scotland were erected by tbe then Earl of Mar at his 
Alloa collieries. 

A system of serfdom continued till, in 1775, parlia
ment decreed that no person shall be bound to work lu 
the mines, in any way different from common laborers, 
and under certain restrictions, liberated the collier from 
bondage after a given time, but his emancipation was 
not completed till the restrictions were removed by a 
further act in 1799. Females and children, however, 
still continued to find employment in the mines, aud it 
was not till Lord Ashley's famous Bill became law, that 
the bearing system In Scotland was doomed to extinc
tion, and the labor of young persons became regulated 
by statute. In carrying coals along the roadways and 
up the ladders in the shaft, the eommon load of a wo
man was from 200 to 240 pounds, while girls and small 
boys carried single blocks of coal, proportionate tolheir 
strength. The coals were carried In wicker creels or 
baskets fitted to the back aud steadied with a strap 
across the forehead. In reporting on a colliery in Mid
lothian in 1830 where this system was then in operation 
the late Matthias Dunn says : '' The bearers find their 
own lights and creels, and are hired at from lOd. to 14d. 
per day, by such of the hewers as are not fortuaate 
enough to possess wife, sister, or daughter, the neces
sity of which tends to constant and early intermarriages 
amongst each other, and is attended with utter want of 
domestic comfort." To quote from a letter written iu 
1851 by Robert Brown, factor for the Duke of Hamil
ton : " Muscular strength in a female, not beauty, was 
the grand qualification by which she was estimated, and 
a strong young woman was sure of finding a husband 
readily. There is an old characteristic Scotch saying 
' She's like the collier's daughter, better than she's bon-
nie,' proving the value put upon the description of 
femalf excellence." 
The condition of the collier boy at the time of the 

passing of the Act of 1842 may best be described iu the 
words of Wingate, the collier poet, who at the same 
time makes an appeal on his behalf. 

He'-** up at early mornln', howe'or the wind miiy blaw, 
Lang before the sun comes ronn' to ehaso the stars awa'; 
And 'miiDg a th-msruid dangers, uukeut ln sweet daylloht 
He'll toll until the stars again keek through tho chilly nieht. 

See the poor wee callant 'neath the cauld, clear moon, 
Ills knees out through his trousers, and his taes out through 

his eboon; 

Wadln' through thi' freezin' snaw, thlnkin' o'er again 
H o w happy every wean maun bo that's no' a collier woao. 

Oh! ye that r >w lu Fortune's lap, his waef u' story hear 
Aft sorrows uo' sse deep as his ha'e won a pitying tear; 
And llebter wniugs Hiau he endures your sympathy ha'e won 
Although he Is a -jollier's, mind he's still a Brltou's sou. 

And ye wha inak' and mend our laws, tak pity ou the lialrn ; 
Oh ! bring him sooner frae the pit and gl'c him time t*> le-tru, 
Sae shall ye lift him frat* tho mire 'mnng which be lauK has 

lain 
Aud win a blessing frae tbe heart o' every collier's wean 

From this time onwards the social condition of the 
collier population has steadily continued to Improve; 
their hours of labor have been shortened, their voca
tion has been rendered less dangerous, they receive 
good wages, aud have many opportuntles for self im
provement which were unknown not many years ago. 
From being in a state of bondage at the begloulug of the 
beginning of the century, the collier has risen to a state 
of liberty and independence not eujoyed by auy other 
class of workmen. In many cases, especially in the 
east of Scotland, he occupies his own house, and in some 
of the thrivlug miuiug villages a large proportion of the 
houses belong to private Individuals of the mining class. 

Coal Mining at Hanover.—The following Is copied 
from the Colli* ry Guardian : 
The coal mining industry of Hanover dates back as 

far as the fourteenth century. Witb the exception of 
the mines in the coal measures of Piesberg, near Osua-
bruck, the operations are confined to the exploitation of 
the thin coal seams occurring in the Wealden formation 
at the north-eastern flanks of the Delator Hills, at the 
Suutel and at the Loccum Hills, near Rehburg. Not
withstanding the small uumber of seams and their thin
ness, the iudustry has attained considerable Importance, 
and at the present time more than 4.000 miners are em
ployed. 
At the Deleter mining Is carried on partly by the 

Prussian government and partly by private capitalists. 
The government mine is the most Important, it Is 
worked exclusively by adits. The only workable seam 
dips 8 to 12 degrees, aud has a maximum thickness of 
10 to 2.'5 inches. It has been worked for a length of sis 
miles. At the present time there are four adits in use 
at different levels. The first or Kloster adit was driven 
In 1853, aud encountered the seam at a distance of 4,750 
ft. It is used for horse-haulage, the horses hauling 
twenty wagons, each holding a ton of coal. The output 
amounts to 200.000 tons annually or about 050 tons per 
shift. The work of the Kloster adit seetion is . arrled 
oo by 1,240 men. The second, or Ho hen bos tei adit, was 
driven in 1834 in the north-western portion of the mine. 
At the present time 250 men arc employed In this sec
tion, the output being 35,000 tons. At this adit there Is a 
coal-screening aud wushing plant. The coal is ruu down 
au Incline at the surface and conveyed by a tramway two 
miles In length to the loading station at BursfiigJuiusen. 
The third or Egestorf adit in tho south-eastern portion 
of the mine, has an output of 40,000 tons and employs 
230 men. It Is in connection with the Egestorf station. 
The fourth or King William adit is situated furthest lo 
the east and affords access to a min* purchased from 
Baron Knlgge. The daily output is fiO tons, whieh Is 
used for local consumption; and 150 men are employed. 
Besides these, there are numeious older adits which 

In some cases have to be kept open for draining ihe 
workings. A dislocated portion of the seam at the 
Kloster adit section is worked by a shaft in the Bullet -
bach Valley, which serves to raise the mineral 102 ft. 
to the adit, as well as to ventilate the workings. N o 
mechanical ventilation is used, flre-damp fortunately not 
being met with. The seam is worked longwall, ai.d the 
mineral is trammed In trucks holding 5 cwt. to the 
main haulage level, and thence, lu the wagons men
tioned above, to tho surface. The seam is cxtremely 
varlablc. In its character. It is rarely quite pure, the 
partings being frequently so thick as to render It 
questionable whether the seam Is worth working. The 
sandstone roof is very llrm, and consequently but llltle 
timbering is required. The amouut of coal wrought 
per man per shift is calculated at 0.50 tous. Altogether 
1,850 men are employed, and the annual production is 
297,000 tons. 
As the working bv means of adits must naturally soon 

came to an end, tho sinking of a deep shaft has beeu 
begun. The shaft which Is 21 by 13 ft., has attained a 
depth of 400 ft. 
The western neighbor of the Government mine Is 

that of the Baotorf Coal Mining Company. Here 500 
men are employed, and the annual production is 115,000 
tons. From the Antonie winding shaft, levels are 
driven at a depth of 280 and 500 ft., the seam being 
worked by the longwall method. The output per miner 
is 0.75 ton per shift. East of this a small mine is 
worked by forty-eight men. It was formerly worked on 
a much larger scale, but the poor quality of the coal 
and the difficulty of disposing of the output, prevent its 
development. This is also the case witb the Bredenbeck-
Steinkrug Colliery, where coal is mined by seventy-five 
men for supplying Baron Knlgge's limekilns. 
The Government mines at Osterwald and Nesselberg 

are of greater importance. Some 220 miners are en
gaged, and the annual output amounts to 20,000 tous. 
Three seams are mined, averaging 18 in. to 2 feet. The 
main shaft is 300 ft. deep, and the longwall system of 
working Is employed. The coal obtained is used chiefly 
in the sugarworks, glassworks, and brickworks of tho 
vicinity. Near Munder, coal mining was formerly car
ried on on a large scale, but on account of the distance 
from the railway the works were abandoned at the 
beginning of this year. 
There is an old colliery at Loccum Abbey, where a 9 

in. seam has been worked since the beginning of the 
century. Notwithstanding the thinnes-3 of the seam, the 
coal realizes a good price, and with fifty miners em
ployed, the leaseholder Is able to carry on the work at a 
profit. The seam dips 3 to 8 degs. southwest. 
The Obernkirchen Colliery is owned by the Prussian 

Government and by the Prince of Schauraburg-Lippe. 
Tbe seam averages 13 in. in thickness. It is worked 
even where It is only 9 in. in thickness. The dip is 3 to 
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7 deg*. northeast. The coal Is very variable In Its char
acter ranging from gas coal to smithy coal. There are 
thirteen shafts serving for wludiug, ventilation aud 
pumping, their depths varying from 360 to GOO ft. The 
longwall system is employed. The output per man per 
shift Is 0 5 ion. The annual production is 240,000 tons, 
and 1,1.20 miners are employed. Special attention has to 
be paid to the ventilation, as large quantities of firedamp 
are met with. At the colliery there Is a coal-washing 
plant, and a coke oven plaut In which 35,000 tous of coal 
are coked annually yielding 20,000 tons of heavy and 
6,000 tons of light coke. Fur coking there are thirty-
two open Meller oveus, the so-called Schaumburg ovens, 
in which the heavy coke is produced, and twenty-four 
close 1 Smet coke ovens, which yield as a specialty tbe 
Schaumburg coke, a very light, spongy, porous coke, 
n*u"-h prized iu tin* metallurgy of copper. The coke
works are connected with three ot the shafts and with 
the llauover-Mludeu main Hue by a branch railway of 
normal gauge. 
Turning to the coal of Carboniferous age, we And lhat 

the old st seat of coal mining In the province of llauover 
is the Plesberg, near Osnabruck. Originally belonging 
to Iho Cathedral, the colliery was transfersed lo the 
town In 1508. and In 1889 the civic authorities handed it 
over to tbe Georg-Marten Ironworks Compauy. The 
coal is an excellent autbraclle, with a speeilie gravity of 
1 0 lo 1*7. There are four status, with an aggregate 
thicnoss of 10 ft. Both pillar-and-stall aud longwull 
method*-) of working are In use. Up to 1872 mining was 
carried on by means of adit levels.No*, however, tbe 
Stuve shaft lu the northern portion ot the anticlinal has 
been sunk to a depth of 700 ft., aud the Hose shaft in 
the south to the depih of 200 ft. The Stuve shaft is 
equipped with two Wool! pumping engines at tbe sur
face and two tauden-engines underground. The Hase 
shaft has au underground compound engine as well as 
one at the surface. The output, 000 tons daily, is 
brought to the surface by endless chain haulage along 
the Iliise adit level. At the mouth of tho ndlt there Isa 
new coal-washing plant capable of treating seventy-five 
tons a day. In addiiiou to the Plesberg anthracite mine, 
the company also own a small bituminous coal mine at 
Hilterberg. There an- two seams, each 20 In. to 35 in. 
In thickness, separated by a patting of 5 ft , dip GO to 70 
d-*g-). north. The seams are however, much dislocated 
by faults. The deepest workings are now 480 ft. below 
the surface. The coal Is a very good gas coal, used ex
clusively in the gas-producers aud In the brick-kilns at 
the Osnabruck steelworks. The colliery is connected 
with the Osuabruck-Brackweder Railway by an aerial 
wire ropewny. 

In addition to bituminous coal, brown coal Is largely 
mined In the province of Hanover. It is mostly referred 
to the lower Eocene period. At Dclliehausen, in the 
Sol linger Forest, four seams occur of one to four yards 
thick nuts, associated with fireclay and quartz-sand, 
which is used for glass manufacture. The brown coal is 
wrought partly by mining aud pailly by quarrying; 
altogether 200 men are employed. The greater portion 
of the output is made into briquettes. In 1SJ4 the mine 
produced 00,000 tous of brown coal, the amount of 
briquettes manufactured being 13,000 tous. At Dude-
rode three scams of Miocene brown coal are workod. 
Tbe top one is 5 io 8 yards thick, the-second 2 ft. to 2 
yards thick, and tbe bottom oue 15 to 18 yards. While 
ihe material of the two upper seams Is earthy and poor, 
the third contains a largo proportion of llgulte and 
bitumen. As brought from the mine, tho brown coul 
contains 47 to 51 per ceut. of moisture. Tho dry conl 
Contains -18 per cent, of combustible gas. Safety lamps 
have consequently to be used iu the workings. Tho 
output in 1894, with eighty miners employed, wus 8,400 
tons. 
Atmospheric Pressure as Affecting Mine Ex

plosions.— Colliery Explosions and the Barometer. — Tbe 
members of the South Wales Colliery Ollicials' Associa
tion have been considering, at some of their recent mi et-
lugs, tlie Influences of meteorological changes upon col
liery op--rations, and particularly the connection, if auy, 
between fluctuations of atmospheric pressure and flre-
damp explosions. Opinion 00 the latter question, says 
the Nticcastle Chronicle, lias undergone many changes 
duriug the past tew years. It was originally believed 
that escapes of gas were most likely to occur when tbe 
barometer had fallen suddenly to alow level. Experience 
has, however, t-hown tbat many colliery ex pi Odious, per
haps the majority, have occurred when the barometer is 
high, and conditions ure wbat the meteorologists call 
aiitlcyelonlc. This has led some experts to the conclu
sion tlintfluctuationsofatmoBpherlcpressure have nothing 
to do with the causation of colliery explosions. But 
wheu we remember the Important part which coal dust 
is now admitted to play lu these disasters, that dust Is 
most dangerous when dry, and that tho air of an anticy
clone Is usually very dry, it is evident lhat dusty mines 
may be most dangerous lu auticyclouic conditions, and the 
rise of the barometer to an abnormally high level may 
convey a u-eful warniug. Yet autlcyeloulc airs are not 
invariably dry, nor,when they are, need they necessarily 
affect the atmosphere of it pit: for they may become 
more or lets damp in the course of their journey to the 
workings. Tho question is not one upon which those 
who have studied It would care to dogmatize. But, on 
the whole, it seems probable lhat there Is some connec
tion between barometric variations and colliery explo
sions- that this connection is indirect rather than direct; 
and lhat It Is duo not so much to the hygrometrlcstateof 
tho atmosphere as to the production ot oirth tremors by 
the removal of weight from Ihe earth's crust, or the re
verse The late Mr. It. A. Proctor, the astronomer, 
some years ago calculated tho weight removed from or 
impose I up ui a certain area of land during the rise or 
fail of tho mercury by an Inch. The figures were rather 
startling. Miners are well advised to btudv the bearings 
of meteorological changes upon their calling, but they 
would render the invostlgail u of greater value if they 
were to make it Include a • ys emallc observation of the 
minor earthquakes which are constantly taking place. 
It may not be generally known that a movement Is on 

foot to secure reliable records of British earth tremors 
by a band of volunteer observers, just as a similar band 
of observers furnish reliable data concerning the rainfall. 
The leader of the movement is Mr. Charles Davison, 373 
Gillott Road, Birmingham. If those interested ln the 
matter will communicate with him, he will, we are sure, 
gladly sent copies of IIIB hints for observing an earth
quake. 

Inflammable Oases in Quarries. —From the French 
Annates des Mines, we copy the following : 
M. Upperraann, Ingenleur-en-Chef des Mines, has for 

several years noticed sudden disengagements of iuflam-
mable gas in the underground quarries of fire-clay at 
Bollene ; but he states that this phenome
non, very rare and irregular, only occurs 
in the neighborhood of old workings, in
completely gobbed, while it always de
notes the proximity of cavities in which 
the gas accumulates under pressure-
When these cavities are broken iuto by 
driving, the gas escapes, and forms, with 
the air, a mixture which explodes lu con
tact with flame, and often causes serious 
accidents. Similar facts have been de
scribed by M. Humbert lu connection with 
the clay pits of Vanves and Malakoff, lu 
the French department of the Seloe, and 
also by M. Robertl-Llntermaus in connec
tion with the underground quarries of 
plastic clay In Belgium. The gases thus 
disengaged are hydro carbons, among 
which ft/rmene or methane predominate. 
As regards the origin of these substances, 
It Is observed that fire-clay does not con
tain organic matters, tho decomposition 
of which can generate such gases, whieh, 
moreover, do not issue fiom great depths, 
as tho compact clay mass is but Utile per
meable. It is true that seams of lignite 
are found in the beds of white sand wliich 
separate the clay sirata; but this lignite 
is too poor to disengage hydio-carbons. 
The fact that the gas always proceeds 
from old workings, In which there exist 
timber supports, had been noticed, and it 
was concluded lhat the gas Is generated 
by decomposition of the wood. It has 
long been known that cellulose, which 
enters largely Into the composition of 
wood, is susceptible of fermentation, and 
under the influence of bacillus amylabacter 
It decomposes, wbile giving off carbonic 
acid, formene and a residuum rich in car
bon. As a rule, all vegetable matter left 
in contact with water undergoes a series 
of transformations which lead to the pro-
duetlon of hydro-carbons. M. Leon aud 
M. L^proux, Ingenleurs des mines, have 
noticed, In many colllerly ot the Loire 
basin, disengagements of Inflammable gas, 
caused by the fermentation of limber, 
whicli has remained under water for a long 
time, when the mines have been drowned, 
and this in collieries where tho seams 
worked never give off fire-damp. AL 
Lodln recorded numerous similar cases 
which occurred In metalliferous mines, 
observing that If collieries have only 
b'fn seiiously troubled with fire-damp In recent times, 
this fact must be attributed to their development not 
being HO ancient as that of salt and metalliferous mines. 
Electricity* in Mines.—Iho following is taken from 

the Electrical Engineer • The advantages inherent In 
the electric explosion of mining charges will be generally 
recognized. It permits of an absolutely simultaneous 
explosion of several chnrges,which Is always desirable 
from the point of view of I he destructive effect produced, 
and at the same time it. avoids the loss of li-ne brought 
about by consecutive discha'ges, particularly when they 
have to take place In badly-ventilated workings, from 
which the smoke and gases produced hy the explosion 
can only be cleared out very slowly. Besides, there Is no 
danger from miss-fires, and Iho workings can be immedi
ately approached without fear of the delayed explosion, 
which is always a possibility with powder fuses. More
over, there need be no danger from flre-damp, or from 
the act of firing the fuse. All these reasons. Al. P. F. 
Chalon, writing In VElectricien oT October 6, thinks, 
will favor the use of electric fuses. Unfortunately, how
ever, tbey are very expensive. In Franco, wire fuses 
cost 300 fr. a thousand, and the discharging apparilus 
comes to 400 fr. nr 500 fr. Illgh-tenslon or spark-dls-
chargers are a Utile more economical, but It Is not easy 
to determine previous to the explosion whether they are 
In perfect order, and It Is necessary that the Insulation 
of the conductors should bo absolutely perfect. M. 
Chalon then goes on to describe a cheap American dis
charger, which ho strongly recoraends for adoption In 
fiery workings In French collieries. The discharger con
sists essentially of a magneto-electric machine driven by 
a rack and pinion, so that the action Is very much like 
that of a garden h«nd-pump, an Intermediate gear being 
provided to give the necessary speed. A discharger or 
sufficient size to produce twenty or thirty simultaneous 
explosions weighs 13 kl)og*>. (about 28 lb.), Including 
the strong wooden case. Itis designed to work with 
fulminate detonators up to a distance of about 500yards. 
It is tested by connecting up to tho terminals a small 
specially constructed incandescent lamp. A separate 
apparatus is required to test the fuses and lino. A cur
rent is sent through the Hue, not strong enough to beat 
heat the w res or tho fuses, but sufficient to ring an 
electric bell if the circuit Is In good otder and complete. 
An arrangement IK provided for adjusting the current to 
the number of fuse--*- In circuit. 

Tho Blanton C a m for Stamp Mills-

A device recently Introduced by Frazer & Chalmers 
of Chicago, by which the changing of cams on stamp 
mills Is greatly facilitated is illustrated iu the accom
panying engravings. 
The difficulty of removing worn out cams from shafts 

when the cams have been secured in the ordinary way 
is too well known to mill men to be dilated on here, and 
it was to avoid this trouble that the cam and fastening 
herewith illustrated, known from its inventor, as tbe 
Blanton, wan devised. 
The construction and operation of this cam and fasten

ing Is so clearly shown In the engraving as to make de-

Wanted. 
A practical and experienced min****- foremnn of strictly 

temperate habits. Address 421, 
Care COLLIBBY E N U I X E E K Co. 

THE BLANTON CAM. 

tailed description superfluous. It Is the work of but a 
few minutes to remove or renew any cam aud such can 
be easily done without takiug the shaft to a machine 
shop. 

The expense of refitting mills wilh these stamps Is 
comparatively slight. A slight "backing" of the com 
ou tho eccentric-shaped wedge and the cam is easily 
removed. Messrs. Frazer &, Chalmers have had a large 
demand for these cams both on new stmup mills and 
for refitting old ones, and their use bids fair to become 
general. 

Cableways on Chicago Drainage Canal. 

The Chicago Main Drainage Canal Is to-day probably 
the most Interesting engineering work being carried on 
iu tho world, and is an interesting exposition for con
tractors machinery. The visitor to this cacal Is at once 
Impressed by tbe great number of travelling cableways. 
As built by the Lidgerwood Manufacturing Co. of New 
York, they are to be found on nearly all tho rock sections 
on the canal. On section two, M o Arthur Bros, use two 
cableways; on section three, the Des Plaiues Cons. Co. 
u-̂ e four; on section four, Mc Arthur Bros, use two; on 
section five, the Qualley Cons. Co. uso two ; on section 
six, Mason, Locher & Williamson use four; on section 
seven, Locher, Harder &, Williamson one; on section 
eight, Mason aud King throe and Locher, Harder A 
Williamson two. The only reason why about ten more 
cableways were uot installed on this work was because 
the travelling cableway was not perfected lu time. It Is 
a fact tbat cannot be controverted however, that since 
the travelling cableway demonstrated lie present capac
ity no other hoisting and conveying machine was sold 
on the canal. Oue cableway was used on the river 
diversion work, aud Is now no longer used, however the 
balance, nineteen can be seen Iu daily operalion, lu fact 
working night aud day. The travelling cableway Is 
capable of handling 000 cubic yards oT rock lu place per 
day of ten houra, and any capacity short of that is due 
to tho difficulty of loading the BklpB. 

A Creditable Publication. 

The "Record Almanac" issued by The Wilkes-Barre 
(Pcuua.) Record is ono of the most complete annuals we 
have ever seen. It is a complete encyclopaedia of 
Luzerne County's history, politics, societies, sports, 
etc,, etc., for tho year 1895. Its mining statistics are 
very completely, yet concisely stated. It reflect-*! great 
credit on Messrs. Johnson &. Powell, the publishers. 
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E A S Y LESSONS ON MINING. 
This Department contains articles to assist ambitious Miners to educate themselves, and obtain Certificates of Com

petency as Mine For*; men, or to become Mine Superintendents. 
The articles are written to be understood by the unlearned and the learned alike. Plain language is used, no obscure 

terms are employed, and each subject treated, is made as clear and easy to understand as possible. 
Further : The Questions asked at the different Examinations for Mine Foremen and Mine Inspectors, are printed and 

answered. 
ft?" The Series of Articles " Geology of Coal," " Ohemtetry of Mining*,1' "Mining Methods" and " Mining Machinery" was commenced in the Issue of 

March 1894. BacK numbers can be obtained at twenty-five cents per single copy, $1.00 lor six copies, and $2.00 for twelve copies. 

s*\ 

Fio. 135. 

MINING MACHINERY. 
Recapitulation of the Principles of Action of the 

Centrifugal F a n — T h e Varying Density of Air.— 
To Find the Volume of Air Entering a Fan.—The 
Balance of Mine Resistance.—One Ventilating 
Machine for O n e Stream —Advancing Curva
tures of Blades 

98. Recapitulation of the Principles of Action 
of the Centrifugal Fan.—It Is Important that we 
should review the conclusions wo have arrived at con-
cerulng the mode of action of the centrifugal fau, for 
this enables us to Introduce such Illustrations as will 
manifest to the eye and the mind of the reader that the 
deductions of our previous lessons were based on invari
able law. For example, in the lesson given In the last 
October issue, it was shown that a stream of air iu 
common with that of other tluids IB never set in motion 
by tension, but by compression and therefore the direc
tion of the stream is always into a region of depression. 

N o w the state
ment just made 
is capable of the 
m o s t satisfac
tory manifesta
tion; aud In sup
port of this con
clusion we intro
duce Fig. 135, 
and here it is 
seen that water 
is in the course 
of b e i n g up
raised or really 
pumped by cen
trifugal force. 
The m o d e of 
construction and 
and the principle 
of action of the 
apparatus shown 
by the figure is 
as follows: A 
hollow horizon
tal shaft at 8, is 
connected by a 
handle //, for 
r o t a t i n g the 
arrangement, 
and between the 

supports a tube branching from the hollow shaft extends 
to O; the object of this branch pipe is to generate by Its 
rotation the required centrifugal force, and when this 
pipe rotates radial fashion In a vertical plane it Is the 
exact analogue of the blade of the fan. The hollow 
shaft S is connected with the flxed upright pipe or tail 
column PP by a gland G, to make a water tight joint 
and allow for the rotation of S. At the bottom of tho 
"stand pipe" PP, a faucet Is shown just over the sur
face of the water iu the tauk V. To start this centrif
ugal pump, the radial pipe 0 Is set in a vertical position 
with Its open end upward aud the trap valve or faucet is 
closed, when water is poured into C until the radial 
tube, the hollow shaft and the stand pipe are filled, 
then the faucet is opened, and at the same instant the 
radial pipe Is rotated by the handle //. At this same 
time water will be discharged out of the open end as 
seen at G, and will thus continue the outflow until the 
tank Fis emptied. N o w arises the all Important ques
tion; how does the water rise in the stand pipe PP to a 
considerable elevation above the surface level of the 
feed water in Vt the answer is clear and conclusive 
because tluids cannot be moved by tension like solids 
but by compression: and this being so, It follows that 
there must be a depression in the region of the junction 
of the radial tub C, with the hollow shaft S, for other
wise the water could not rise from the water level In V, 
up the stand pipe PP to the elevation or the hollow 
shaft S. 
To understand the matter clearly, let us assume some 

values to lvason with. First, then, let the pressure of 
the atmosphere be taken at a column of 34 feet of water. 
Second, let the elevation of 3 above the water level in 
V, be equal to 10 feet; and third, let the resistance due 
to the flow be equal to 5 feat of head, then 16 + 5 = 21 
the amount of the difference In pressure required between that of the atmosphere and that at the junction of C with 3. For tbe depression at the junction must be 34 — 21 = 13 feet, or if the pressure of the atmosphere is equal to that of a vertical column of water 34 feet high, the pressure at the junction cannot be more than that due to a vertical column 13 feet high, consequently we here establish the conclusion previously arrived at, that air cannot enter a fan until a depression or a reduction of pressure has taken place in the air between the fan blades in the region of the orifice of entry. In addition we learn that the velocities of fans must vary for the same quautity, as the square roots of the heights or resistances, and that the same fan can be made to pump different quantities or volumes of air with the same 

i 

water gauge when the mine resistances per unit volume 
are different. For example, with a depression of 21 feet 
of water column we obtain say, a discharge of water out 
of our tube C, of 20 gallons per minute at an elevation 
say, of 21 fett, but at an elevation of 7 feet and with a 
V"l 

1.732 or 1.732 X 20 = 34.64. Now If we obtain differ
ent quantities with the same motive pressure, we can by 
the figure before us discover the cause of the apparent 
anomaly. 

There is another matter of first importance that claims 
our attention while this figure is under notice, and that 
is, the velocities of fluids into depressions, and here let 
us make it quite clear that fluids, apart from gravitation 
and inertia, are only moved by a superior pressure iDto 
a depression. W e may then after having realized this 
truth practically, apply It in a few examples that will 
now engage our attention; as for example: Air Is found 
to be blowiog into a depression, where the pressure ie 
two pounds per square foot below the pressure of tho 
atmosphere, what then Is the velocity of the wind ? By 
the well known law, the velocities of air currents vary 
as the square roots of the pressures, or the converse, 
the pressures setting air currents ln motion vary as the 
squares of the velocities. N o w if we knew the square 
of the velocity ofair into a vacuum, aod the pressure 
per square foot of the atmosphere. The atmospheric 
pressure would be lo any other pressure, as the square 
of the velocity of air Into a vacuum Is to the square of 
the velocity of the air sought foi by the proportion. 
N o w the square of the velocity of air into a vacuum is 
1,800,000, in feet per second and the pressure of the at
mosphere Is 2,120 pounds on the square foot, then 
2,120:2 :; 1,800,000 to 1,698 + , that le to say the velocity 
of au air current subject to a pressure of two pounds per 
square foot, if the density of the air moved was the same 
as that of the normal atmosphere, would be i 1,698 = 
41.2 feet per second, and should the density be half that 
of the normal atmosphere, then the square of the velocity 
would be 3,499, or the velocity would be 58 feot per 
second It will be seen that the mass of air at 68 feet 
persecond and at half the normal density, is much less 
than the mass at 41.2 feet per second, and of full 
density as 0 -:• 41.2 — .7 or as 1 is to .7; and 
it Is for this reason that 2,130 + M' was takeu 
as the denominator of the fractiou In the formula 
given in a former lesson; and while we are engaged in this 
inquiry, let us Introduce an example of the use of the 
formula we have refeired to. Then let T be the pres
sure calculated from the fan blades at a given velocity, 
and let M be the mine resistance, and let the case be 
«... * , K w .v, iT—M) X 1,800,000 . 
that of an exhaust fan, then 7o10j,-. ,,,-,- Is 

(ZI Ao -)- AI ) 
equal to the square of the velocity of the air into or out 
of the fan, for let T equal 13 pounds, and let Mtho mine 
resistance ln pounds per square foot equal 10 pounds, 

(13-10) X 1,800,000 „._. „ _. , „ 
then ,q.„A- , ,-L. = 2421.52. The velocity 
then is i 2421.52 = 40.2 feet per second. As a further 
illustration of 

212U 
= .9952. law and the M just giveu 

and D the point of maximum depression Is reached, and 
at .4 and A, the normal pressure of the atmosphere is 
attained, and at P and P the pressure of discharge is 
attained, or 2130 + T — M = 2130 + 3, and the density 

(2130 -4- 3) 
therefore is - -TT - = 1.0014, or we may state the 
case as follows: 

Density of the in flowing air .9952. 
Density of the air at discharge 1.0014. 
100. To Find the Volume of Air Entering a 

Fan. —In the case just noticed it will be seen that the 

Fio. 137 

velocity of the air entering a fan is greater than it Is on 
leaving a fan, because the mass of air entering a fan, is 
never more or less, than the moss leaving it. and it 
follows that the velocity will be inversely as the density; 
hence the velocity on entering the fan will be lu the 
proportion of 1.0014 and the velocity on leavlog the 
fan will be ln the proportion of .9952. And the mass 
per cubic foot entering the fan may be proportionate to 
1 and that leaving the fan will therefore be 1.00623 or 
Mass entering the fan 1 X 1.0014 = 1.0014. 

Maes leaving the fan 1.00623 X -9952 = 1.0014. 
It will be remembered that we referred to the vena 

contracta, an d 
said that before It 
could be t a k e n 
say at .62 d u e 
allowance must be 
made for any ob
structions t h a t 
w o u l d constrict 
the ports either at 
entrance or dls-
charge, and we 
h a v e Introduced 
flg. 187, to draw 
attention again to 
these Important 
matters. 
Calculations for 

velocl t i ea and 
quantities m u s t 
always be made 
for the smallest 
orifice, whether It 
be located near 
the entrance or 
discharge of the 
fan. In this case 
t h e rectangular 
orifice a, b, c, d Is 

have the smallest area, aud Is therefore 
taken, and to ward off any misunderstanding about how 
the quantities are calculated let us suppose the velocity 
la 41 feet per second and that the orifice gives a clear 
section of 6 X 8 = 49 square feet and taking the vena 
contracta at .62 the quantity passing through this orifice 
In cubic feet per minute, must be 48 X -62 X 41 X 60 = 
73209.6. The true measure of what a fan does is clearly 
indicated then by the processes given at first and now 
repeated. 
101. The Balance of Mine Resistance.—We have 
great pleasure In Introducing Fig. 138, because It makes 
quite dear and satisfactory a 
matter that was calculated to 
excite surprise and even doubt 
about the accuracy of the con
clusion arrived at ln a former 
lesson, when we ttated that 
two, ten, or a hundred, or any 
number of fans would all have 
to run at nearly the same 
speed as one fan to exhaust the 
same quantity of air and no 
more than that obtained with 
the slDgle fan; aud in support 
of this conclusion the tlgure 
furnishes unmistakable evi
dence. Before water can be 
raised by centrifugal force out 
of the tank T, four centrifugal 
pumps ln this case A,B,C and 
D must each and all run at a 
speed the same as that of a 
single pump to produce a de
pression into which the atmos
pheric pressure on the surface 
of the water at W can lift the 
column Into the depression 
made. N o w this depression 
can only be made In one or 
any number of fans by a fixed 
amount of exhaustion that is 
due to an equivalent amount 
of centrifugal force, and this 
force Is due to a velocity that cannot be substituted by a lesser one, for If the column from W to A or B, or C, or D is equal to 21 feet, then for the water to rise to that elevation, they must all make the same amount of depression; that is, they must all lower the atmospheric equivalent from 34 to 13 feet;or let us suppose that A has made a depression of 21 feet of head or a depression to 13 feet of pressure, then the centrifugal pumps B, C and D, would receive no water from the rising main, or they would be useless until they were run at thesame velocity as A. Here then we see that an Increased number of fans would reduce very little the peripheral velocity of any 

FIG. 138. 
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number of fans while the resistance remained the same 
as that due to one fan. 

102. One Ventilating Machine, for One Stream. 
— T h e figure under consideration teaches another great 
lesson; namely, that there should only be one fan, for 
one ventilating current, or there should never bo more 
than one fan exhausting out of the same drift, for if 
there is more than oue set to exhaust the same stream 
of air, they Introduce a high reslsiance that arises from 
an un preventable cause, aud let us try to discover ita 
nature and character. In the first place let us notice 
that it is impossible to set up two fans exactly alike and 
under the same conditions of approach and discharge; 
and it is still more Impossible to erect two steam engines 
with their valves so made and arranged, that the clear
ance, and the cut off, and the release will be Identical In 
the two cases, but as we assume that each fan Is worked 
separately with its distinctive engine, we cannot, so run 
the engines as to sychronize their movements so tbat 
the beginnings and endings of the strokes shall be co
incident; the result is, we would find a high resistance, 
arising from an Intermittent action developed by two 
causes, flrst, the instability of mechanical equilibrium ; 
aii'i second, the variations In the power due to the vary
ing tangential force on tho crank pins of the respective 
engines. It is singular and yet true, that tn mechanics, 
we can only get uniform time out of varying velocities, 
and this is even true of the clock, for the pendulum or 
the spring, only regulate the escapement by acceleration 
and retardation. 

In celestial mechanics the orbits of all the planets are 
elliptical, and the result le the body accelerates in going 
Into perihelion, and retards ln going to aphelion, and it 
is so with the comets and all other wanderers in space, 
the winds that blow are Intermittent, the noise of water 
escaping from a faucet is the result of Intermittent 
motion along the line of equilibrium, and how much 
more will this occur with two or more fans? Let us 
suppose that the pump A for a moment accelerates, then 
at that moment It will make a greater depression than B 
and will cause the inert water to run in its direction, but 
when A gets more water it will do more work, and if A 
gets more work, it will run at a less velocity, and while 
B gets less work. It will run ata higher velocity, and at 
that moment it will make a greater depression, aud the 
result will be the water will leave .4 and run to B, and 
so on with the others in succession. W e can, therefore, 
see that two or more fane running together will provide 
work for themselves, by developing an Increased resist
ance out of the action and reaction due to Intermittent 
motion. 

A B side. The inflowing stream enters at an angle of 
20 degrees with the mean tangent of the segment, 
and the air is undoubtedly discharged by u centrifugal 
force that Is increased by acceleration along the blades 
that are curved lu ad vat ce In our next lesson will be 
Introduced a number of examples worked out to elucidate 
the principles of the action of tho centrifugal fan. 

(To UB CONTINUED.) 

Fio. 139. 

103. Advancing Curvatures of Blades—Fig. 139 
la an Illustration of what is called the " Mortler 
Diametral Fan" and we only Introduce it here to reca
pitulate what was shown tn reference to tbe retreating 
curvature of fan blades, for this fan fully sustains all our 
conclusions, as it will be seen that the curvature Is the 
reverse of retreating and Is actually advancing as shown 
by tbe arrow on the B side of the long arrow 
g, h. This fan does not take ln air at a concentric 
central orifice but strange to say it takes in air through 
one segment of the periphery as from A to B, and dis
charges It through another segment that IB open Into the 
evaeey chimney as at C. The makers of this fan claim 
that Its principle of action Is independent of centrifugal 
force, and we are sorry to say that we think they are 
mistaken because the particles thrown off the revolving 
blades as by g are uot only subject to centrifugal force, 
but that iu a multiplied degree. They claim that the 
course of the particles passing through the fan is along the 
trajectory h, g, or the arrow h, g. These conclusions 
may berlght orwrong but with that we decline to treat, 
for our present purpose is to show that if straight radial 
blades were a cause of loss of mechanical efficiency, how 
much greater should be the loss due to Madee having an 
advancing curvature, aud yet along tho Hoes of what we 
claim and teach they get, as we expect, good results with
out unusual resistance. 
This fan finally sets aside the claims of the retreating 

curvatures of fan blades, and sustains the conclusions 
we have arrived at In the former lesson. 

This fan is made to intake air by scooping It In, and 
taking advantage of lis inertia, and this Is done on the 

MINING METHODS. 
Air Coursing in Relation to Haulage. —How the 

Cars Produce Coal Oust. 

79. Air Coursing in Relation to Haulage. — It is 
now a decided principle in coal mining that haulage 
should not be carried on In the return airways, and 
therefore, mines are planned and the roads are made In 
conformity witb this rule. 
Haulage in a return airway introduces a greatly 

magnified daoger, because the air ou these roads is 
always charged in a greater or lesser degree with fine 
coal dust in suspension and marsh gas, aud observation 
and experience, and well attested experiments have 
established the fact, that air charged with these very 
infiammable substances is always either in a dangerous 
condition, or In a state of partial saturation. 
The presence of these two combustible bodies in the 

air of such a haulage road Is due to two causes, and one 
of them Is normal, or it Is peculiar to It; for tho object of 
ventilation is to gather up and carry off in the return air 
the gas produced by the coal, or that given off from fis
sures either in the working places or in the roof, sides or 
fioor of the roads, or the broken cover or underlying 
rocks of the gobs. The other dangerous body In the , 
return air ie not only uot normal, but arbitrary, and it is 
therefore dispensable, or in other words it is a self im
posed danger. 

80. H o w the Cars Produce Coal Dust.—No prac
tical miner can fail to notice that fast running cars 
produce more coal dust than slow moving ones, and 
granting that this Is true, we at once realize a great 
fact, namely, that fast running should not take place in 
a return airway. It is true that we cannot in level 
seams, or those of small pitch, avoid hauling cars from 
the working face in return air, because the fresh air of 
the last room, is the return air of a former one, but this 
is not In any sense a main haulage, but a local one where 
the cars are hauled singly at a low rate of speed. The 
question now arises : How does the rate of speed affect 
the production of coal dust? and the answer Is decisive, 

for the dust scattered on a given 
length of the road is inversely as 
the time, or directly as the Bpeed; 
that is to say, if the speed of a train 
of cars is doubled, the volume of 
fine coal delivered into the air will 
be doubled, and we might conclude 
that this statement had aboutit the 
"air" of a finality, but this is not 
so, for the writer knew a case 
whore an explosion occurred dur
ing the running in of an empty 
train, on which rode a man carry
ing a flaming torch light. 3 ' 

Now, in a case like this we can 
only arrive at one conclusion, and 
that is lhat the inflammable con
tents of the air were raised by the 
whisk of the train of cars running 
in a confined gallery of relatively 
small area, or that the dormant 
dust had been lifted by the rapidly 
whirling wind eddies developed at 
the front and rear and along the 
sides of train, and as we have seen 
ln such a case, the bright air be
comes densely clouded with easily 
suspended flocculent particles, that 
contain so little matter, that tbe 
shell of air lhat envelops them 
contains sufficient oxygen for their 
combustion. 

W e see, then, that the saturation 
of the air with coal dust arises 
from two mechanical and correlated 
agencies; flrst, the dust arising 
from the loaded cars, and second, 

the dust raised with the whisk of the train; and tbe con
joint effect of these two causes Is startling in its magni
tude, for the amount ot the saturation of air with floccu
lent dust varies as the squares plus the velocities of tbe 
cars. As we have Just stated, the prime source of the 
dust varies directly as the velocities of the cars, and this 
we can discover by noticing that the shaking effect set 
up by the rocking and vibrating of the cars varies as tlie 
squares of the haulage velocities, and at flrst eight this 
fact presents tbe phase of a contradiction, but on further 
investigation it Is found that, though the volume of duet 
given off per second is quadrupled when the velocily is 
doubled, the time of running the course is Inversely as 
the velocity, or the train rune the journey In half the 
time, and, therefore, the volume of dust scattered in the 
air and on the floor aud sides of the airway per journey 

Is directly as the velocities, because - = v. We have 

fust referred to dust brought In and scattered in the air
way, but the greatest source of danger arises from the 
duHt that is raised by tho whisk of ihe fast running 
train, because the power of the wind to sweep up and 
raise the dust varies as the squares of the velocities, 
and, therefore, the sum of Ihe causes of floating dust 
duo to a train of loaded cars is equal to •*•,' -+- *o3. Ob
serve, then, that the dust iu the air due to a loaded train 
varies as »,•< 4 vit and the dust due to an ,ompty train 
varies as ©•*. 

With the facts Just cited before us, wo learn now that 
the running of cars In .-nines should bo as little practiced 
as possible in the return airways, and further, the up

raised dust Is more to be dreaded than the dust given off 
by the coals in the cars, and, therefore, it Is Important 
that the roads from the working face to the main haul
age should be kept as free from dust as possible. 
To correctly establish our meaning concerning the 

haulage on dusty roads and especially on return roads 
connecting the rooms in flat workings with the main 
roads,we introduce Fig. 121. It will be seen at a glance 

Fio. 12). 

by a practical miner that the ventilation and local haul
age are both bad and it often occurs that more attention 
Is given to the development of a novel system of work
ing than to tbe collateral particulars that may affect tho 
mode of obtaining the coal favorably or unfavorably. 
In this case we introduce a novel system ot part long-

wall in which gob packs are made if sufficient top rock 
falls for that purpose and side pack walls are built as 
P IV, P W on the right hand side of the figure. The object 
of these two pack walls should be to do duty as brattice. 
On the left side of the longwall gob are two pack walls 
also P W and P W; their intended use is to so break the 
cover as to prevent it breaking over the first liue of 
pillars. Now this "part loQgwall" is often convenient 
j and successful where top rock is not available for mak
ing roads through the gob, and therefore the roads are 

FlG. 122. 

made secure with pillar walls and are used for ventila
tion and haulage, but here the haulage Is done in return 
air when It could be otherwise, and therefore tho only 
excuse possible In a case like this Is to suppose that the 
pitch of ihe seam IA across the map from the pillar to 
the hmgwaU workings or from A to B or from G to //. 
In that case the ventilation of the longwall face at 

I L or I, would be tbo best possible for the removal of 
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ihe gas from the face and the gob, but before this long-
wall with coal gates or roads was commenced the fore-
winning of the district should have been done by advanc
ing the pillar roads down the pitch, or by commencing 
the longwall workings on the west instead of the east 
side of the pillar roads,assuming for tbe sake of explana
tion that the top of the map Is north. 

Where the seam is quite level, however, the "part 
longwall" can be worked and ventilated on correct 
principles as Illustrated by Fig 122. EB at ihe top of 
the map aod EE at the bottom Indicate that the seam is 
uot pitching. 
The cars now run in fresh air aud besides, the main 

haulage roads are directly In liue with the hoisting shaft. 
The advantages of the last plan are so evident that no 
arguments further than those that come from practical 
experience are required and yet when the two illustra
tions are net side by side, we can see how mistakes can 
be made, and further we can see the Importance of con
sidering how we should ventilate as well as work a Held 
of coal before we put any plan into practical effect. 

(TO RE CONTINUED.) 

GEOLOGY OF COAL 
The Alphabet of Life.—Life of the Devonian Period. 

53. The Alphabet of Life —No mau can ever suc
ceed in making the study of the science of geology pleas
ing to his own feelings, and useful in his profession, 
unless he flrst studies and learns the tirst principles of 
the science of biology. You might with as much pro
priety call a maker of jingling purposeless rhymes a 
poet, as call a man a geologist who bas collected fossils 
to till a cabinet, and knows nothlug more about them 
thau the greek names he has written on their labels 
The science of biology furnishes the alphabet out of 
which we are able to spell the words that reveal the 
environment of the life of every organism, animal and 
vegetable, that once lived and is now only represented 
by ita fossil cast In stone. As a proof that the study of 
geology requires a qualifying fitness from a knowledge 
of biology, the writer remembers a case where a col
lector of fossils showed him some examples of trilobltes, 
and pushing one of them to a side as he considered It 
worthless, he remarked, "you may have that one if you 
choose, as I have plenty better ones." Now, the cast
away specimen was worth many times more thau all he 
had, because it was stamped with tbe Insignia of its 
rank among sentient beings, and this was no less than 
a perfect print of the facets oT its compound eyes. 

Why! To be able to associate this crustacean with 
insects ln so far as its organs of vision were concerned, 
was enough to fill his soul and his cabinet with a spark 
of that living fire that excites a higher joy than gold or 
diamonds can buy, and it was cast away. An alphabet 
has Its vowels and its consonants, and biology has its 
teachings of the muscles, the nerves, the bones, the vital 
organs, and the senses, and the fuuctlous ofall the 
organs, and their different developments for the different 
befltments of the life conditions of the various outcomes 
of animal life, aud fortified with this aud the kindred 
knowledge of vegetable physiology aud botany, we are 
duly qualified to begin and make words by the correct 
association of letters, and thus interpret the history of 
a bygone life. H o w little can we understand, for 
example, about the progressive developments in verte
brates unless we flrst learn how to correlate the different 
enlargements and suppressions In the osteological 
structure of each example that comes before us, and this 
Is especially so when wo enter as we are now going to do, 
the cradli of vertebrate life, or the Devonian formation. 
64 Life of the Devonian Period. —The Devonian 

period gave birth with startling fecundity to the fore-

in the two kingdoms, It was remarkably coincident with 
a greater fitness for life on land and in the sea, for now 
great land mosses had emerged and still left large areas 
under very shallow waters wherein Immature saurians 
found a congenial environment. The struggle for ex
istence must have been fierce and severe among creatures 
whose organs of locomotion were rudimentary and ill 
adapted for offense, and therefore their organs for defence 
were of a very formidable character, and the result was 
many of the fishes of the period that were slow swim
mers and otherwise Inert, were protected, as seen In Fig. 
88, with plates of armor aud shields to protect them 
from the assaults of their predaceous enemies. This 
was the age of ganoid and plaeoid fishes that swarmed 
In these early seas, and out of their differentiating carti
lages have come the rudiments of the orgaus or the latest 
and highest life forms that now sport ID the seas. It was 
the age that matured the vertebral columo, and the 
peculiar organs of locomotion, the pectoral and ventral 
fins, or paddles of propulsion that were extended by pro
cesses hinged ou to the vertebral column of these primi
tive tlshes. Iu nothing is the unity of structural relation
ship so manifest as iu the skeletou of an animal; for If it 
is viewed apart from all types it Is found to be homolo
gous, and the ouly differences fouud all along the differ
entiating line of vertebral organisms, are in the extensions 
and suppression-** of Individual boues. Truly then we 
may claim that the Devonian period was the cradle of 
the higher life now on the earth. 
Most of the Devonian fishes were placold and ganoid. 

The placo-gauolds were shielded with defensive plates 
of armor, aud these were of the most curious shapes. 
For example, some formed a kind of hat or hood for the 
head; in other cases a large booe formed a hood and neck 
collar ; lu other cases, again, a pair of plates, oreven a 
single one, formed a hood and mantle, as ln the case of 
the Cephalaspis, « aud b, Fig. 88; others, again, had the 
mantle wllhout the hood, as in the case of the Pteraspis 
at c. Others, again, were armor plated in the vulner-

d aud /are living examples, as for illustration,-** is tbe 
Auria of American rivers, known as the " M u d Flsh." 
W e uow see that the life of the Devonian period fur
nished the rudiments of all succeeding life, both animal 

runnere of the highest animal and vegetable organisms; 
and although the life of this period was only embryonic 

Turn C O L U U T T cnairtamm 
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able regions of the head, shoulders and belly, as the 
Pterychthys d, and the Cocosteous e; others, of the 
gmoid type, were covered with bright, shining shell like 
Si ties of rhomboldal and other angular forms, as the 
Holoptycblus/. In some the bony Bhlelds were com
posed of numerous scale-like plates, as the Pteraepls, 
and on others, again, the plates were of considerable 
size and jointed ln composite order, as on the Ptery
chthys. Many were placold and ganoid, that la, they 
were covered with plates and enamelled scales, as in the 
case of the Pterychthys. In many of these Devonian 
fishes, If 6uch they may be called, we find what is really 
Immature saurians, for the pectoral fins have become 
arm-like paddles, as exemplified in the Pterychthys. W e 
see, then, that the life of the period was characterized 
by rudimentary forms in which small changes in their 
environment would at once develop extensions and sup
pressions in the cartilages of their immature osteological 
structures. Fig. 89. The compensations in nature are 
very remarkable and the armor plated fishes were no 
exception to the rule, for all of them were slow and 
sluggish, and we arc justified In this conclusion by three 
sources of evidence. The first is mechanical, for 
creatures so heavily weighted in the region of the head 
could not turn swiftly or swim quickly ; therefore, their 
movements would be languid, and, again, nature never 
provides a means of defense for a creature that can act 
offensively, and in the third case, the ganoids that have 
continued from the Devonian period until now, as for 
example, the sturgeon and several others, found in the 
rivers of South America and Africa, are all sluggish in 
their movements. The lazy sturgeon is the scavenger 
that lies on the floors of the rivers catching what the 
stream brings to his mouth. The figure before us still 
further exhibits the peculiarities of the singular diverg
ent forms of the period and furnishes examples of the 
spines of some of the gigantic plaeoids that flourished in 
these primitive seas, as the Osteolepus a, the Glyptole-
mus b, the Dlplacanthus c, and the remarkable spines d 
and e. By Fig. 90 we are able to contrast the ganoids of 
the past and present, for a, the Lepldosiren, and b, •**, 

and vegetable, aud perhaps uo other formation or life 
period has furnished so good an Illustration of the reason 
why certain groups of the rocks have specific names, 
according to the characteristics of the organisms that 
nourished during their deposition. 

[TO BE CONTINUED.] 

CHEMISTRY OF MINING. 
What Will be the Future Miner's Lamp.—Electric 

Lamps In Mines-—Velocity Testing of Safety-
Lamps. 

79. What will be the future Miner's Lamp.— 
W e cannot undertake to say what will or will not be 

tbe future of the miner's lamp, for ln these days the 
march of progress In science and mechanics Is so rapid 
that what appears to us unassailable to-day Is totally 
untenable to-morrow, and the greatest changes come 
without the warning of a prophet. A very short time 
ago we were told that the chemist had succeeded ln 
liquifying air and now we find that the mechanic has 
succeeded In making liquid air a mechantable article for 
the worlds wants as a substitute for Ice. 

What effects us however, in the lamp question is this, 
liquid air only contains 80 per ceut. of nitrogen and 
consequently 70 per cent, of oxygen by weight; for 
during the compression of the gases nearly 89 per cent. 
of the nitrogen ln the air is set free as Insoluble in the 
oxygen. The liquid air then consists of nearly pure 
oxygen and a little more than a pint or one pound of it 
would suffice to burn 4 ounces of oil, but tbe light would 
be so brilliant that 2 ounces of oil would be sufficient per 
shift to maintain a good light with the aid of half a pint 
of liquid air. N o w such a lamp could be made to have 
no other connection with the external air, than by a 
funnel for the discharge or the Inert gases produced by 
combustion, for the oil and the liquid air would be con
tained in close vessels completely Isolated from tho 
external air and the consequences would be the gauze 
cylinder could be dispensed with and the miner would 
be absolutely safe with his lamp ln an explosive 
mixture. 
Such a lamp may be tried, and it may be found to fall, 

for just as much was expected of the miner's portable 
electric lamp and up to now it has not displaced the 
safety oil-lamp, and perhaps never will. 

80. Electric L a m p s in Mines.—There are two dis
tinct classes of electric lamps used ln and about mines. 
First. The magneto-electric current lights. 
Second. Tho battery current lights. 
The magneto-electric current lights are divisible Into 

two kinds. 
First. The arc, or fire Btream lamps. 
Second. Thelncaudescentlampshavlng a glowing fila

ment In a vacuum In a glass shell. 
The battery current lamps are divisible Into two dis

tinct varieties. 
First. Those having In the case of the lamp a prim

ary battery of chemical cells, to supply the current for 
the light in a portable lamp. 
Second. Those having in the case of the lamp, a 

secondary or storage battery to supply the current for a 
portable lamp. 
All the varieties of electric lamps, further come under 

two heads, aud these are fired and portable. With the 
fixed lamps we have very little concern, as they are used 
more for efficiency and economy, than for safety, aod it 
is, therefore, only with the portable lamps that we are 
interested as they havo been introduced as a means of 
safety in mfues. 
The draw backs to portable electric lamps may be 

classed under five heads. 
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First. They can only be recharged and kept in work
ing order by skilled men. 
Second. They are costly at first and expensive in 

maintenance. 
Third. They cannot be used to Indicate the presence 

of fire-damp. 
Fourth. They are too heavy to carry In the hand. 
Fifth. They give a relative small light for tbe prime 

cost, and that of future maintenance. 
To realiz-i correctly the value of the facts enumerated 

you only need to contrast the first, with the latest ex
amples of the miners electric lamp; for all the makers 
are now aiming at the production of a lamp that will be 
free from the faults we have noticed. One thing, how
ever remains that cannot be otherwise and that Is a 
portable lamp, must always be a battery lamp, and this 
means that to obtain a good light, you must have a 
heavy lamp. 

Fio. Ill* is an illustration of the Bulls-eye lamp with 
a p r i m a r y 

battery. N o w 
as we have just 
indicated, it is 
impossible to 
obtain with a 
primary battery 
of small cell's 
that can be con
tained in t h e 
cose of a port
able lamp, a high 
voltage and a 
email resistance, 
without at the 
same time intro
ducing a high 
chemical poten
tial with t h e 
resulting corro
sive action in 
the cells, a n d 
therefore an 
economical light 
under the cir
cumstances is 
Impossible aud 
the result of this 
is, we see that a 
very small fila
ment or very 
small l a m p 
is used, and It is 
expected t h a t 
by this means a 
light will be 
obtained t h a t 
will rival the oil 

FlG. 119. flame of an or
dinary lamp, and 

thus solve the problem of electric Illumination. N o w it 
so happens that a few Intense beams of light that illu
mine a small circular area and leave all outside of that 
field of view intensely dark, baffle the human eye, and 
jeopardize the miners life. This may seem a strong 
assertion but the conclusion can be established by proof. 
The iris of the eye or the curtain that gives the 
characteristic color of blue or grey eyes, contracts and 
diminishes the pupil in a bright light, the result is blind
ness In a subdued light, and what makes the matter 
worse Is the fact that the iris or curtain is not subject 
to volition or the power of the will, but Is under the con
trol of reflex action, or It is only made to contract or 
dilate in obedience to the stimulus of light. All miners 
know that they have to find their "pit eyes" on entering 
the mine from a cage in a vertical shaft. With a slope 
it is somewhat different as they leave the light by slow 
gradations of change. The small bright bundle of rays 
of light Is then 
a source of 
danger, and a 
much weaker 
l i g h t more 
widely diffused 
IB a source of 
I n c r e a s e d 
safety, as the 
miner is never 
safe unless he 
ean s e e the 
floor, and the 
roof aod the 
sides, without 
much handling 
of his lamp. 
At C we have 
the case, E la 
the bull's eye, 
and L Is a 
contact maker 
or breaker for 
shutting the 
current off or 
on. T h i s 
lamp is actu-
a t e d b y a 
primary b a t-
tery and only 
casts a bright 
beam of light 
ln one direc
tion. Fig. 120, 
is au example 
of an up and 
all round light 
sustained with 
a current of 
high voltage 
from a storage 
battery. a Dd the vacuum 
a cage ot strong wire. 

light and but for its weight aud cost would no doubt be 
a success. The uses of the different parts of this lamp 
are as follows: B Is the chamber containing the storage 
battery, CC are the cage bars for protecting the glass 
shell of the lamp, and IL are the terminals of the carbon 
til anient. 

81. Velocity Testing of Safety Lamps. — L a m p s 
are tested with the view of finding at what velocity they 
will pass the flame and explode. In the past the " ex
plosive mixture " was prepared without regarding the 

floss is seen to be protected in 
This lamp gives a powerful 

Fio. 121. 

difference between a simply explosive mixture, and a 
true maximum explosive mixture, or one in which one 
volume of marsh gas was mixed with exactly 9.5 volumes 
of pure air. 
No tests with safety lamps are, however, of any value 

unless the mixture in which they are tested Is of deter
minate and standard proportions, and therefore it is of 
all things most Important that the volumes of air and 
gas should be correctly measured for the test. The 
mechanical arrangement Illustrated in the Fig. 121, Is a 
tester, and perhaps is the oldest or most primitive one 
in use, and therefore is not one of the best, but It 
answers our purpose best for illustration and explanation. 
Here, then an upright Bhaft with a crown wheel on Its 
upper end, aod an arm keyed on just below the cover at 
I, Is made to turn by the handle C, and revolve the 
lamp that Is hanging on the end of the lever L. To 
prevent the rotation of tbe air within the case, arresting 
blades A A, etc., are flxed within the shell of the 
cylinder. N o w It is not necessary to say more about 
the apparatus, as its mode of action Is evident at sight, 
but the length of the circle in which the lamp turns, 
and the number of turns per minute have to be found, 
so that the velocity of the lamp In feet per second may 
be determined, and this having been done, all lamps may 
be tested in a uniform velocity, and yet the velocity 
per second at which any lamp will explode ln a unit of 
time, can from the time of the uniform velocity be 
determined, as the times are Inversely as the squares of 
the velocities. For example, the Davy lamp "fires" In 
one second, when the velocity of the explosive mixture 
is at the rate of (! feet per second and at a velocity of 4 

feet per second the time, therefore, is —-j**-— -=2.25 sec. 

That lsjto say a lamp that fires in oue second, at a velo
city of 6 feet per second, will fire In 2 25 seconds at a 
velocity of 4 feet per second. Or the velocity per sec
ond at which any lamp will fire, can be found if the 
velocity per second at which it has fired, and the time 
are given; because if the velocity is multiplied by the 
square root of the time, we find the velocity for oue unit 

of time as in the case before us Is -,'2.25 X 4 = 6 
feet per second, the veloeity at which a Davy lamp tires 
in one second of time. 
W e see then that the velocities Increase or decrease 

the time; for example, a velocity of 12 feet per second 
will cause a Davy lamp to 
explode In une quarter of a 

6*" . 
second, as -0„ =- -\. 

Fig. 122. is au Illustra
tion of a Davy lamp, and 
it Is Interesting to observe 
the entry of the fresh air, 
as shown bythe gagitta or 
arrows at d and d, the exit 
of the Inert ah* as at e and 
e, and /and/, and at the 
top of the cap at g. 
The only protection pro

vided against the passage 
ofthe flame In this lamp is 
the gauze cylinder; and, 
therefore,when the lamp Is 
exposed to an air curreut 
moving at a high velocity, 
the displacement of the 
dead air and tbe entry of 
mine air that may be 
charged with gas. takes 
place also at a high ve
locity,with the result that 
the lamp becomes full of 
tlame, the gauze becomes 
heated to redness and 
the passage of the flame 

through the gauze follows. 
Such a lamp as this has a small motive columu for 

obtaining a supply of fresh air or effecting the discharge 
of the foul air from the lamp, and, therefore, a draught 

may Increase the ingress anil egress many times aud 
convert the interior of the lamp Into a veritable furnace. 
This lamp in its original form is now a thing of the past, 
and it is chiefly used now in a can with a glass pane for the 
passage of light. The can is a screen that prevents tho 
rapid entry of gas-charged air, and thus secures the 
safety of the lamp. At 7* is seen the oil fountain, and 
at F, the bottom ring in the lamp frame, that is seen to 
be screwed onto the top of the fountain. The wick Is 
shown passing up the wick pipe, aud a silt is shown in 
this pipe at B, for the entry of the pricker's point A, to 
adjust the length of the wick aud the tlame. 
82 Safety L a m p Dimensions. —Fig. 123. The 

writer remembers seeing some lamps at the Blanttre 
Colliery in Scotland, at which an explosive mixture was 
fired. Thej* were rude copies of the Davy lamp and con
sisted of a large gauze cylinder with a conical cap. The 
lamps for the " hewers " consisted of a gauze cover 7 
Inches high and four inches io diameter, with a rude, vul
gar looking hook riveted onto one side of the gauze, and 
this cover and hook was fitted onto a ruder oil well, and, 
altogether, such a lamp could be little, if any, better 
thau a naked light, but this example of a safety lamp 
taught a lesson, and that was that tbe cubical contents of 

Fio. 123. 

a gauze cylinder are an important matter in the con
struction of a safety lamp, for in the first place, the vol
ume of mine air entering such a lamp in a draught will 
be proportionate to tbe surface area, and as the explos
ive force of gas that fires in such a lamp, will be in the 
proportion of the cubical contents, we cannot wonder at 
the risk and danger that such a large lamp engenders. 
To enable the reader to realize the magnitude of the-
danger, let us look at A ln tbe figure and contrast it 
with E, and the instinctive feeling set up by a glance 
makes you feel that an explosive mixture in A, if ig
nited, would pour into the meshes of the gauze such a 
flood of flame that the wire would at once become hot 
and allow the fiery stream to pass on unobstructed; 
whereas, in E the volume of flame would be small In 
proportion to the surface area of the gauze, and, there
fore, a lamp with the small gauze cylinder would secure 
greater safety and protection. It is easy to see, then, 
that the relative safety of every gauze in the series A, 
B, C, D and E is inversely proportionate to their size. 

(TO BE CONTINUED.) 

Important to Mine Managers. 
Every mine manager and superintendent employing 

electric machinery should send for a circular of the 
lloudreaux dynamo brush, made by the Boudreaux 
Dynamo Brush Co., 253 Broadway, New York City, 
whose advertisement appeal's for the flrst time on page 
vi lu this issue of the C O L M E E T E N G I N E E R A N D M E T A L 

M I N E K . A S the subject matter of the advertisement in
dicates, this brush is neither woven wire, copper, wire 
gauze, nor carbon, but is made of foliated anti-friction 
metal possessing unusual wearing and conductive prop
erties. The makers state that over 300,000 of these 
brushes have been put into use, which is some evidence 
of their popularity in electrical circles. Mining men 
cannot afford to be left behind ou a good thing and we 
believe it will be well worth their while to Inquire more 
fully Into the merits of this small but Important part of 
electrical mine equipment. 
Messrs. Hine & Robertson of 70 Cortlandt St., New 

York City, begin with thiB issue a curd calling attention 
to their line of steam specialties. Steam separators, in
dicators and packings are goods upon which coceid-
erable emphasis will be laid, but Ihey are prepared to 
furnish anything in steam goods mine operators want, 
from a gauge glass to complete power plant we believe. 
Send for their catalogue. 
Artificial limbs can hardly be counted as "mine 

equipment," yet they are articles which too often mine 
operators are called upon to furnish to unfortunate em
ployes who in the course of their work have met acci
dents depriving them of natural limbs. When this has 
to be done it is both humane and profitable to furnish 
the best that cau be procured. A. A. Marks, 701 Broad
way, New York, whose advertisement appears herein, 
has probably supplied more artificial limbs to maimed 
persons than any other maker of these appliances, and 
IIIB "hand-book" showing not ouly what can be done, 
but what has been done in "repairs" of this kind is a 
publication of real though somewhat melancholy inter
est. Every mine operator having Injury cases In hand 
wliich could be ameliorated by assistance to the unfor
tunates In the way indicated should send for this book. 
The Penna. Mine Supply Co., Ltd. of 335 First Ave., 

Pittsburgh, Pa., Is a concern composed of men who 
thoroughly understand the requirements In the way of 
tools aud supplies for mining purposes. Their business 
Is strictly confined to mining tools and mining supplies, 
and they offer strictly first-class goods at prices that 
will meet the approval of mine managers. It will pay 
to get their circulars and to correspond with them. 
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j\\lSCELLANEOUS._ 

FLOKIDA PEARL FISHING. 

A writer in the _,Y. Y. Sun thus describes his experience ou 
a fishing trip with two Florida pearl fishers : 

The Pickles are a collection of rocky islets lying out beyond 
tbe outermost keys, with the shoal water of tbe reefs on one 
side and the deep channel of the Straits on the other; aad to 
reach them it was necessary to cross Florida Bay, and run 
across the outer reefs—a sail of some houra. 
"Off the Pickles you can have the water about any depth 

you want," the diver said, '*siiy from 90 feet to 250. T h e 
bottom comes in lodges, and a m a n can go d o w n thirty or 
forty feet to a lodge" and step off that right into thirty or 
forty fathoms. Conchs are plenty there, because the ordinary 
fishermen don't care m u c h to co d o w n after them." 
"We're none too soon," he said, when the sharpie, with sails 

lowered, lay outside the Picklos. "The nearer tho sun is 
overhead the better for tbis deep-water work. Not m u c h 
use trying it on a dark day or after the eun has gone dowu. 
You'll not see any bottom here," ho went on, turning to the 
stranger, "not oven with the sun overhead." 

The water was as clear as in nearer the keys, but on account 
of its great depth nothing could bo seen below but a mass of 
deep green. Hawley produced a great coil of rope from a 
locker under the stern scat, rope slightly thicker than a 
clothesline, and carefully m a d e one end fnst around a huge 
piece of coral rock that lay on tho boat's bottom amidships. 
This rock was as big as live or six full-growo bead-*-* and had 
been useful throughout the voyage for ballast. But a deep 
notch chiselled all the w a y around It iu the centre, and the 
tying of the rope around this notch, showed that it served 
another purpose. W h e n one ond of the rope was secured to 
the stone, tbe other end was m a d e fast to an Iron ring in the 
sharpie's bow. The diver then slung an old coffee Back over 
his shoulders, after the fashion of a pair of saddlebags, 
having a slit in both sides, anil a stone in each end to keep 
them from floating up. 
" N o w you'd better sit here on the startioard thwart to balance 
me," he said to the stranger; and when this was done he 
Ufted the big stone to the opposite thwart and threw off his 
hat 

T b e stone apparently weighed in the neighborhood of a 
hundred pounds, and balancing it neatly on the narrow 
ledge, he climbed over the side into the water and rested 
there holding on to the thwart with one hand and keeping 
the stone in place with the other. 

"Keep that line clear," he ordered, but before there was 
time for a reply the stone toppled over into the water, and 
etone and diver disappeared together. 

T h e line paid out with some rapidity, but not so fast as 
might Have been supposed, for it was evident from tho 
manner of the taking off that the stone was merely a siuker 
to car*ry tbe diver tothe distant bottom. After a long inter
val the line ceased to run out, but more than half of It was 
still left in the coil. 

"Will he give the signal when bo's ready to be drawn u p ? " 
the stronger asked. 

" D r a w n up !" the skipper exclaimed; "he'll not need any 
drawing up. W Then he's ready to c o m e he has only to let go 
of the Btone, and he'll shoot up like a Hash. It's no trouble 
to c o m e up; the only difficulty is about gettlDg down. I 
don't k n o w just h o w deep the water Is here, but if it's more 
than fifty feet a m a n would havo hard work to get d o w n 
without weights." 

While the skipper was speaking the diver's head appeared 
at the surface ten or fifteen feet away, and he immediately 
struck out for the boat. 

"You fellows draw up the stone while I unload." be said, 
resting with his hand on the side of the boat. "I m a y as 
well get a load while I'm about it." 

" H o w deep did you go? " the stranger asked, while the 
diver took conch after conch from his bag and dropped them 
into the boat—twenty-two in all. 

"It's about 1(> fathoms here, 90 feet," he replied, "and it 
(-fives a m a n a buzzing in the bead, but that soon goes off. 
This is oue of tbe best conch beds idong the whole coast, I 
could fill the boat in no time." 

The stone was up at the surface by this time, and with a 
look at the wot line to see that it was properly colled, he 
disappeared again. The period of submersion each time 
was estimated at about three minutes; and after the third 
descent he climbed in over the stern and the stone was taken 
on board. 

"That will do for to-day," he said, "for w o have a long sail 
yet before supper. I could show you some conchs from 
deeper water than this, but this shows you h o w the work is 
done. Sharks'?" he repeated in answer to a question; 
" H u m b u g ! I never thiuk about them, and I guess tbey 
never think about me, so w e have no trouble." 

Darkness foil before the sharpie reached Shell Key, and the 
conchs were piled up on the beach to wait till morning. Tho 
diver was too old a hand at the business to havo any great 
curiosity about his find. There might be a fortune in pearls 
lying there on the beach, but he slept unconcernedly on his 
COCOanut mat till_time came for the midnight smoke. 

W h e n the severity conchs were opened and examined in the 
morning, they gave up one little yellowish pearl, that he said 
would be worth about eight shillings in Nassau. It was no 
larger than a small pea, and Imperfect; and it c a m e from one 
of the gnarled conchs of Blackwater Sound. 

"It's all right," said the diver, "I've done mnny_ a day'i 
work for less than that." 

T H K W O R L D ' S HOLIDAYS. 

Thanksgiving Day comes nearer even than the Fourth of 
July to being a legal national holiday, for altogether the 
Fourth of July is celebrated in some parts of the country 
where Thanksgiving Day is neglected, the President's pro
clamation gives to the latter a sort of official character that 
the former has not obtained. It is not for tbe Federal Gov
ernment to toll the people of the United states w h e n they 
shall quit business and take to pleasure. It is a matter for 
the States to establish legal holidays. The President in his 
Thanksgiving proclamation merely recommends that the 
people, neglecting their ordinary vocations, observe the day 
with proper ceremony. 

As a matter of fact, tbe people of the United States work 
harder and have fewer holidays than any other people in 
the world. This is not especially a characteristic of democ
racies, however, for the Australian colonies, which are hardly 
less democratic in their local government than the United 
States, keep more holidays tbun any other country in the 
world. All the important sporting events, whether cricket-
lug or racing, are m o d e the excuse for a general holiday. 

T h e usages as to holidays, legal and otherwise, in tbe 
several States of the Union greatly vary. Louisiana seems to 
havo more holidays thau any other State. It observes Jan. 
8, the anniversary of the battle of N e w Orleans ; Hard! Gras, 
on the eve of Lent; Feb. 22, Washington's Birthday ; March 
4, firemen's anniversary ^in N e w Orleans), Good Friday, 

July 4, Labor D a y In November and not September, as In 

most States, Christmas D a y and N e w Year's Day. 
Lee's birthday, Jan. 10, is a holiday in Georgia, North 

Carolina, and Virginia. Lincoln's birthday, Feb. 12, is a 

holiday in Illinois. 
Texas makes Feb 2, the anniversary of her independence, 

a holiday, and also April 21, the anniversary of the battle of 
San Jacinto. 

Alabama and Georgia have a memorial day, or Decoration 
Day, on April 26, and North Carolina on .May 10. North 
Carolina also celebrates, ten days later, the anniversary of 
tbe Mecklenberg Declaration of Independence. Florida cele
brates Jefferson Davis's birthday, Juno :1. Utah keeps 
Pioneers' D a y on July 24. California keeps Admission D a y 
on Sept. 0, and Nevada on Oct. 31. South Carolina keeps 
not only Christmas Day, but Dec. 2G aud 27 as well. This, 
doubtless, Isa relic of slavery times, wheu in m a n y parts of 
the South tbe negroes kept the whole week between Christmas 
and N e w Year's, wbon little or no work is done. It is was a 
sort of truce of G o d for tbe slave, w h o Tor the week lived as 

a free m a n and m a d e merry. 
Arbor Day is observed in a constantly Increasing number 

of States, and the Saturday half holiday Is gradually extend
ing from State to State, though it is not strictly observed any
where. 

Great Britain really has no public holiday that corresponds 
to the Fourth of July. There is uo day when Britons of 
every political party and faction come together aud cele
brate In hearty accord a national event. Christmas is not 
even a legal holiday ID England, though it is in Scotland. It 
is, of course, celebrated throughout tbe kingdom, but it was 
m a d e a statutory holiday in Scotland, because otherwise the 
strong Puritan spirit prevailing there would have brought 
about a neglect of the observance. In London the Saturday 
half holiday is as m u c h observed as Sunday. The Bank 
Holiday act, passed at the Instance of Sir John Lubbock in 
1H71, m a d e four legal holidays, Easter Monday. Whit M o n 
day, tbe first M o n d a y in August, and Dec. 2(l". In Scotland 
the legal holidays are N e w Year's Day, the first M o n d a y in 
May, tbe first M o n d a y ln August, and Christmas Day. 
Christmas Day and Good Friday are holy days, but not legal 
holidays, in England. O D these days all the theatres are 
compelled to close. N e w Year's Day is the great holiday in 
Scotland. It is m u c h more widely observed than Christmas 
Day, wbile N e w Y'ear's D a y is not observed at all in England. 
G u y Fawkcs's Day, Nov. 5, is kept after a fashion in Eng
land, but it is not a day that Catholics care to remember, 
since it recalls a time when they were hated and suspected. 
T h e French observe N e w Year's Day, Jour de Van, in great 
pomp. The glory of tbat day has faded In N e w York, and 
N e w Y ear's calls are about extinct, except tbat in some ofthe 
old American quarters over O D tho west side, in some of the 
loDg ago fashionable streets, the day is still remembered. 
T h e people keep open houses, eggnog and other driDks are 
provided, and there are callers all day long. 
T h e Queen's birthday, which is totally neglected in Great 

Britain and Ireland, Is observed with great enthusiasm ID most 
of the colonies, especially in Canada. It is to tbe colonial 
BritOD a rallying day that comes nearer tbe Fourth of July 
than any other ln the year. The Canadians also have an 
annual Thanksgiving Day, generally a week earlier than 

and It is In these canyons and valleys that the gold dust is 
found, along the sides of these bills and mountains. It is 

' found everywhere along the Yukon River and in the sands 
| of the river. It is estimated that about 82,000,000 to 
I --3,000,000 of gold dust bos been taken out of the Yukon 
i Kiver iu the past five or seven years, but a record of it does 
' uot appear in tho public record, for tho reasou that the 
I miners bring it out, as a rule, go to tbe first assay office and 
I pass it through and sell it. without mentioning where it is 
i from, and the Yukon never gets the credit for it. Usually the 
country, where the mine or assay office is situated, is the 

! country tbat gets credit for tbe production of that gold. 1 meu-
I tion this because It looks lo a person w h o is interested in that 
1 country that the United States Government is not fully alive 
to the situation and to tho magnitude and value of tbe coun
try tbat w e o w n there. T h e Canadian Government is fully 
alive to the situation, aud has already placed officers, a m o n g 
w h o m is a magistrate, with a mounted police force number
ing twenty-two men, to look after the people of tbe Canadian 
Government in the Yukon country. Tbe dividing line be
tween the British country and the United States on the 
Yukon is a little southeast from the Arctic circle, so that n 
good deal of tbe valuable gold country lies Dot onlv io th.* 
United States, but lu the British Northwest 

"I look for a great future when the country is opened. Of 
course, it is n o w very u e w and crude, aud the kind of people 
w h o are needed to develop it are sturdy miners w h o have 
eome money to take with them, so that io case tbey do not 
happen to get a good 'prospect immediately, tbey will have 
something on which to depend. It won't do for the ordi-
aary run of huinaiiity to go into tbat country without money. 

"The country produces gold and furs in quantity. W e 
brought d o w n our usual collection ofthe latter, such as bear 
skin, marten, sable, silver fox, cross fox, and red fox, beaver, 
otter, mink, lynx, and on the coast quite a quaotity of hair 
seals are taken, tbis being too far north for the fur seal. 

"Another matter which should lie of great Interest to the 
people of the United states is the opportunity offered for the 
fishing industry along not only both sides of the Aleutian 
Peninsula, with its myriad isiaods, but the entire western 
and northwestern coast of Alaska, from Norton Sound to the 
mouths of the Yukon and the Koskoquin. There are llsbiug 
books, both of cod aDd halibut, extending through tbe eotire 
district mentioned, and all tbe rivers running into thest* 
different islands and coasts at the proper season of tbe year 
are full of salmon. T h e natives of the Yukon country con
s u m e salmon as their principal diet, and upon it even feed 
their dogs. Their dogs are tbeir beasts of burden. They 
do their travelliDg in tbe winter, over the snow or ice; they 
dress in skias; in fact arc Eskimo. T h e Indians of the 
northern Arctic coast and the lower Yukon Kiver are short. 
fat. sturdy people, good natured, aud usually honest, while 
the Indians of the Yukon River are more genuinely Indians— 
short, slight in build an active, hardy race, and yet from tbe 
oature of their food—mostly flsh, with some game, of course. 

are a species of Eskimo. 
"It would be greatly to tho advantage of the United States 

Government that more lotorest be taken in that country, and 
that a proper survey be m a d e ot tbat great river and il»-
moutb, as also of the proper line between the British North
west and our Alaska." 

ure. 
Day, aDd 
colonies, 
3 of (Ireat 

Scotchmen of all classes rally on St. Andrew'-
this is really a very important day in th-» English 
for Scotchmen have ID large part m a d e tho colonlf 
Britain, and they are strong, the world over, wherever tne 
British Hag flies. St. Andrew's Day is celebrated ID China, 
in Malaysia, all over India, ID South Africa, in Australia, in 
Canada, and in a huudred insignificant islands and small 
settlements. Burns's birthday is another Scotch holiday, 
though, of course, Dot a legal one. It Is celebrated wherever 
Scotchmen are. St. Patrick's Day and Orange Day are famil
iar to all sorts of people wherever the warriog factions of 
Irishmen are found. The Welsh celebrate St. David's D a y 
at h o m e and abroad. 

Englishmen in Iodia keep not oDly their o w n but also the 
native holidays. There Is Hull, a carnival of liceose, w h e o 
the natives go about strlkiog each other with bags of red 
powder, and tbeir white garmcDts are dusted as with red 
Fiepper. There is Dlpwall, the feast of lanterns, celebrated 
n gorgeous fashion not only all over India, but in China and 
Japan, a beautiful and, to the Blranger, marvellous holiday. 
There is Dasera, when all th« animals are decorated with 
flowers, and masters are expected to give presents to their 
servants io recognition of the holiday. Tbis corresponds to 
Boxing D a y in Great Britain, Dec. 26, wheu postmen, street 
sweepers, servants, and employees of every class expect pres
ents. Nearly every country hns such a glft-exacting day. 

The Saturday half holiday Is one that has existed in fact 
for a long time in various parts of the United States. For 
m a n y years it has been the practice ot working people on the 
Eastern Shore of Maryland to quit work at noon on Saturday 
aod to spend the rest of the day fishing, hunting, or carous
ing. That iB the day w h e n the country negroes conic to the 
villages ; indeed, w h e n all country folks visit the town. It is 
sometimes called Public Day, being the day when country
folks drive to town to m a k e their purchases. The village 
stores keep open later on Saturday night than any other 
night in the week, and every considerable village I omes a 
sort of business aad social exchange. There is a disposition in 
N e w Y'ork city to extend the Saturday half holiday through 
the whole year, and m a n y self-employing m e n quit work at 
nooo on Saturday the year round, in order to m a k e excur
sions into the country that shall last over Sunday. Whit 
M o n d a y is a holiday a m o n g Southern negroes. They com
monly call it "Whistling Monday." In those Southern States 
largely settled by Catholics or Episcopalians the colored peo
ple still celebrate feast days and fast days. T h e old N e w 
England Fast Day scorns to be dying out.—JV. 1'. Sun. 

ALONG THE YUKON RIVER. 

On account of the rich gold finds which have been dis
covered in Alaska and the resulting boundary dispute which 
is threatened, much interest has beeu excited. Most peo
ple, however, who have not made a study of the subject 
have a very vague idea of the nature extent and value of the 
region. Mr. C. A. Weare, treasurer of a company trading 
in that region in an article in the Chicago Inter-Ocean, thus 
describes tbe Yukon River and some of the neighboring 
regions. 
"The Yukon Kiver is navigable for about l.HOO miles for 

steamboats. It has Ave outlets, and yet, as I have intimated, 
no direct, practicable chanael to the ocean bos beeo dis
covered heretofore, its mouth at this season of the year 
being, for about forty miles, filled with bars and islands. 
For some 600 or 800 miles up the river the water is very deep, 
and would be navigable by middle-sized ocean steamers if 
there were any w a y to get in over the sand bars at the 
mouth. T h e river averages from one mile to ten miles wide 
for 800 miles, and above that it averages about'one and a half 
miles wide for the next 800 miles. T h e waters oftbeYukon 
drain a country in extent as large as tbe United States 
east of the Mississippi River. T h e country is mountainous, 
but the mountain are not very high. They have evidently 
been ground off by the glacier period In those canyons. T h e 
valleys are tilled in with these washings from the mountains, 

D O C T O R O K M A C H I N E R Y , 

Among the multitudinous trades and professions there arc 
many which are entirely unknown, even by name, to tbe gen
eral public. O n e of the least known aod most interesting i-
tbat of tho expert in machinery. T b o work of a machinery 
specialist is far higher than that of a skilled engineer, anil 
m a n y years of experience and special training are necessary 
to lit tbe expert for his duties. There are only about half ii 
dozen of these m e n In the country, ooe ia every large city. 
W h e n anything goes wrong with a machinery plant of what
ever nature, the cause of which the engineer in charge, fre
quently the builder of the engines, cannot discover, the m a 
chinery doctor is called in. Every chief engineer of a hip-
plant m a y be called a specialist so far as the machinery under 
his charge Is concerned, but tbe specialist in machinery is an 
expert in engines of every description. 

Though ho baa never Been the engine before, he rapidly di
agnoses the case und prescribes a remedy, just as a doctor 
docs for a sick patient. The Instrument most used by him is 
a dontophonc, which consists of a thin steel rod about a foot 
long, which he holds between his teeth and applies to the 
head of the cylinder. T o the practiced ear of the expert 
every sound transmitted from the cylinder tells a story. The 
working of the piston in tbe cylinder, aud, indeed, of tbe 
whole engine, can bo heard dlstioctly In this manner by any
body, but It takes an expert to tell just what those sounds 
mean. 

In the case of a mysterious knocking which was heard in 
the cylinder of the big driving engine in a largo spinning 
factory not long ago, an expert was called in to determine 
tbo cause. Every method had ) n tried to discover where 
the trouble was, but without avail. Bearings were examined, 

the cylinder was taken apart, and every part well oiled, all 
to no purpose. W h e u the expert came he traced the myster
ious knocking from the cylinder, along the piston rod, crank 
shaft, and through the main shaft, awav off a m o n g tbe 
looms, where one of the looms was found to be tbe cause of 
the trouble. 

Often an expert's services are required in the case of syn
chronizing looms. If all the looms in a big spinning factory 
happen to bent together, as sometimes happens, the vibration 
is strong enough to bring tho building down. For the same 
reason soldiers always break step when going over a suspen
sion bridge, for otherwise the measured tramp of the m a n y 
feet all striking tbe ground at the same time would seriously 
endanger tlie structure. T h e power of sound is also enor
mous when exerted in a particular way. Every substance in 
nature has a keynote, and when a sound of the same pitch is 
caused near it a considerable amount of vibration is pro
duced. W h e n the great tubular bridge was being built across 
tbe Menai Straits, which divide Englund from the island of 
Anglesea, a traveling violinist nearly caused the collapse of 
tbe whole structure. H e happened, while playing, to bold 
for a considerable time a Dote which chanced to be tbe key
note of the huge bridge structure. T h o sound echoed along 

the vast tube and re-echoed witb ever-increasing force until 
the whole bridge vibrated as if an earthquake were taking 
place. The bridge engineer, w h o was near by, instantly di
vined the cause, aDd stopped the playing of the violinist 

Part of tbe business of the machinery doctor consists in so 
arranging the distribution of looms and other machinery thai 
their working will not endanger the stability of the factory-. 
Defects in a boiler can also be instantly determined by the 
practiced ear of the specialist. A plate in the boiler is se
lected which is k n o w n to be in good condition, and he takes 
mental note of the pitch of the sound m a d e when the plate i*-* 
struck with a h a m m e r . All the otber plates are struck in the 
same way, aud any one which does not ring true and con
form to the correct pitch is examined and replaced. A case is 
on record where a machinery specialist was crossing the 
ocean and detected crystallization in the center of the shafl, 
thereby averting what might have been a serious accident in 
midoeeun. Measures were taken to strengthen the shaft in 
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the place where the quick ear ofthe expert detected weak
ness, and when the vessel was docked his suspicions proved 

Few meo, eveo with the most exhaustive training, can be

come experts at this business, as it requires a marvelous 
quickness of ear aud delicate perception of sound with which 
l'.*w un-n . 1 r - • 11 l e w I. IV. !,M ,11 MI.'« li**!gi* Is i.l III lli- avail 
of itself, ami a line engineer n ight be a poor mai-binery doc
tor, just as a great musician might m a k e an indifferent piano 
tuoer. Whenever a big mill is erected, a specialist is always 
consulted as to tbe placing of the machinery, aud bis fee is 
generally well worth the expense aud trouble which an inju
dicious distribution of machines m a y cause.—N. V, Tribune. 

AMBERGRIS. 

What is ambergris'-' In the "Arabian Nights " we are told 
of Eastern beauties whose cheeks were marked with moles 
like bits of ambergris, and In the story of tbe sixth voyage of 
'•Sinbad the Sailor " w e read in the description of the place 
where the voyagers were wrecked. "Here is also a fountain 
of pitch and bitumen that runs iuto the sea, which the Hshes 
swallow and theu vomit it up again, turned into ambergris!" 
That antique author, Robert Boyle, considered it to be of 
vegetable production and similar to yellow amber; thus it 
received its name, amber-gris—gray amber. 

This and other even more plausible theories are but indeed 
fallacies that puzzled savants have set forth w h e n they were 
at a loss to account for its origia. It is n o w ascertained 
beyond a doubt to be generated by the large-headed sperm 
whale and is the result of a diseased state of the animal. The 
victim of this rare malady m a y possibly throw off tho mor
bific substance, or Anally die of the ailment. T h o disease is 
located in the intestinal canal, and some savants suppose it 
to be caused by a biliary irritation. After a deep study ou 
the subject several modern scientists have agreed that the 
disorder is akin to to that n o w fashionable h u m a n peril, ap
pendicitis, intensified ond prolonged in this great m a m m a l , 
yet that dread ailment that has but lately been understood 
by tbe surgeons and medical m e n of the world. 

It is k n o w n tbat the ambergris whale feeds upon the cut-
tleilsh. This creature is armed in its head with a sharp-
pointed curved black horn resembling a bird's beak, m u c h 
like that of a parrot, only the lower mandible is the larger, 
This is found—as it is too indestructible to be digested—in 
m a n y specimeos of ambergris, and m a y oftentimes aid in 
establishing a seated disease. It m a y be considered, though, 
to be but the primary cause of irritation, as m u c h of the fin
est ambergris is entirely free from the tough little horns. 
Sucb is the effect in the whale of the magnified—and tremend
ously magnified—Illness which, when established In our o w n 
comparatively puny organism, causes an instant and fatal 
collapse unless quickly and heroically attacked by the skill of 
the surgeon. T n e habits of the great water m a m m a l s , how
ever, tend to prolong life, and their resisting power against 
the insidious destroyer is eloquent of their tenacious hold on 
existence. 

T o the conservative whale flsher of N e w Bedford or Prov-
incetown, the discovery of ambergris is as unexpected and 
as longed for as the sheeny splendor of the pearl that glad
dens the pearl flsher. Almost awe-stricken are tbe sailors 
w h e n the cry of " ambergris" is uttered. This is the happy-
event of a lifetime. T h e substance is carefully taken from 
the bowels of the whale and Is packed in casks if it Is in 
liquid form, or in sacks if it is dry enough. 

It is then brought direct to Boston, where It is appraised 
by the head of the largest wholesale drug firm in tbe city. 
This young m a n has no enviable task before him in ascertain
ing the value of the article. H e hus to examine the fetid 
mass, which is sometimes in a rank liquid state, sometimes of 
tbe consistency of soft putty, and again a chalklike substance. 
That which is more like putty usually is to be relied on for 
making the best market ambergris, and gradually, as it dries, 
the only curing process it undergoes, tho unwholesome dark 
shade turns to a soft squirrel gray. T h e substance lightens 
in weight, developing a fascinating odor almost indescrib
able, like the blending of n e w - m o w n hay, the d a m p woody 
fragrance of a fern copse, and tbe faintest possible perfume 
of the violet. 

And to what use is ambergris put? It Is an indispensable 
article with fine perfumers, as it is used to give permanency 
and lasting qualities to very fleeting scents. It is a curious 
fad that the keynote or basis of "nosegays'' or "bouquets," 
as handkerchief odors are called, is not, as one might sup
pose, the attar of garden flowers, neither tbe penetrating 
balsams. These are indispensable, but are not tbe ground
work. That basis is always one of tho four animal odors, i, 
e., ambergris; musk, obtained from small musk deer of Asia; 
civet, from the civet cat of India, and castor, a secretion of 
the castor beaver, and n o w almost obsolete in the perfume 
trade. T h e pure and separate tincture of any one of these 

odors is too intense and powerful to he tolerated. Like all 
substances of these kindsrit must undergo a slow decomposi
tion, till the remainders possesses very little volatility. Even 
then they contain a virtue which clings pertinaciously to 
woven fabrics, and not being soluble ln weak alkaline lyes, 
are still to bo detected in the material, after passing through 
the severest lavatory ordeal. They are, therefore, of great 
value to the perfumer,and are the foundation in almost every 

formula. 
Tic price of ambergris varies from *?5 per ouuco to as high 

as £30 for tho flner qualities. It is told that as m u c h as 150 
lbs. was found In one whale by a lucky crew and the prize 
was worth .;601000 ; and a m o n g the whale fishers the pos
sibility of such a find is dreamed of in the Biime way as tho 
drawing of the grand prize Ia the lottery or the finding of 
Captain Kidd's gold is thought of by other people.—St Louis 

Globe Democrat. 

LIQUID All* IN C O M M E R C K . 

Au Interesting illustration of the rapidity with which 
purely scientific discoveries frequently become the starting 
poiut of new Industries is furnisbed by tho case of liquid air. 
It is no long time since liquid air was produced for the first 
time in quantities great enough to admit of its application for 
purposes of research; yet steps are already being takeu to 
treat liquid air as an article of commerce, ami to turn it out 
upon a large scale. As In most cases of the kind, laboratory 
methods require modification to suit the needs of wholesale 
production. Patents are being taken out for machinery 
which, though constructed upon tbe principles of that used 
for purposes of research, will attain the desired ond with 
greater directness and with the omission of several intermedi
ate steps. T h o necessary reduction of temperature to the 
critical point of air has hitherto been effected by the 
successive employment of liquefied gases boiling at lower 
and lower poiuts on the scale. But the final decrement of 
heat has been w o n by the cooling effect duo to tne rapid 
evaporation of the product itself, T h o n e w apparatus dis
penses with the use of these intermediate cooling agents, 
and relies entirely upon initial compression by powerful 
englues and subsequent partial expansion of the compressed 
air under carefully regulated conditions. Most people 
probably have seen at ono time or another the familiar 

lecture-room experiment of forcing a piston suddenly d o w n a 
cylinder, and showing the ignition of a scrap of touch-paper 
by the heat tbus produced. If while the compression is main
tained the cylinder audits contained air be cooled to tho 
original temperature, theu, on suddenly withdrawing the 
piston and allowing the air to regain its original volume, 

l there will be a fall of temperature corresponding to the rise 
on compression. If n o w the cooled air could be used to re-

! duce the temperature of a second quantity of air before ex-
1 pansion, it is evident tbat, starting from a lower point than 
the first batch, the second would on expansion reach a lower 
point. This is the principle of tbe n e w liquid air apparatus. 
A powerful engine compresses air, which is cooled as far as 

• possible by ordinary refrigerating methods, and passed Into 
l a spirally coiled pipe, over 100 yards long. This pipe is en
closed in a second spiral. By meaus of a throttle valve at 

the end of the iuner spiral a certain proportion of tbe com-
I pressed air is allowed to expand in the space between it and 
the outer pipe. Thus the stream of compressed air from the 
p u m p is cooled by that portion which has been allowed to 
expand, and arrives at tbe throttle valve in a colder state 
than tho portion that preceded it Consequently it reaches 
a still lower temperature ou expansion, cooling yet more 
powerfully the advancing stream in the Inner tube. B y car
rying this cumulative cooling effect sufficiently far, tho cir
culating air is at last brought d o w n to its critical point and 
liquefies, after which a continuous stream of liquid air is 
merely a question of engine power. It Is impossible without 
the aid of diagrams to explain clearly h o w the continuity of 
the process is maintained, but the cycle of operations con lie 
readily apprehended. There is compression, expansion in a 
closed chamber, and utilization of the cold tbus produced to 
repeat the cycle from a lower initial temperature. T h e in
ventor, Herr Linde, w h o is a m a n of great experience in re
frigerating machinery and methods, believes that a large de
m a n d will shortly arise for this most powerful of all refriger
ators. In the meantime hiB apparatus produces with the 
greatest ease a substance for which there Is already a large 
industrial d e m a n d — o x y g e n gas. During the process just 
described tho air becomes steadily richer in oxygen until that 
gas forms some 70 per cent, of the product This relatively-
pure oxygen is sufficiently good for certain purposes, and it 
m a y bo further purified from nitrogen if desired. T h e price 
of oxygen gas thus obtained compares favorably in respect of 
cost with that produced by the methods n o w iu use. It would 
have been gratifying to have been able to announce that this 
commercial application of recent scientific ideas, so closely 
associated with tbe Royal Institution, bad been m a d e in 
England. But, unfortunately, in tbis, as in so m a n y other 
cases, it has been " m a d e in Germany," where there is at 
present far more alertness and a far higher standard of tech
nical knowledge than a m o n g ourselves. It is obvious from 
what has been said that this process is an affair of engineer
ing far more than of chemistry. This remark applies to 
m a n y of the most important and lucrative manufacturing 
processes of the day, and, unhappily, engineering, chemistry, 
or chemical engineering, is just oue of the things in whicb 
the Germans are conepiciously superior.— The London 

Times. 

'.UNDERGROUND W A T E R 

"Stories about a great subterranean lake or sea beneath 
Nebraska, Kansas and a part of Indian Territory are going 
the rounds of tbe press," said Robert T. Hill of the United 
States geological survey. " They are accompanied by details 
relating to the bottomless ponds occupying areas where 
patches of laud have sunk ami disappeared. Other reported 
phenomena, supposed to be in tbe same connection, are roar
ing wells in which water ebbs and (lows. 
" Such tales become curreut periodically. So far as tho 

wells are concerned, they are based on fact. I. myself, have 
seen a number of wells in whicb the water rose and fell at 
intervals. This is uot an u n c o m m o n phenomenon iu parts of 
the West. It has a relation to changes of the barometer. 
W h e n the barometer is high, tbe pressure of tbe atmosphere 
being greater, the water in such wells and springs standB at a 
low level. O n the other hand, when the mercury in tho glass 
is low, the diminished pressure permits the water to rise. 
T h e surface level varies from day to night, for the same 

"There are many phenomena connected with Western 
wells ami springs which are calculated to excite the atten
tion of the observer from the East They are puzzling some
times even to a scientific student. I have never seen a well 
tbat roared, but I k n o w of no reason w h y such a thing m a y 
not happen. There are wells from which currents of air 
c o m e up. Stories are told of magnetic welia, in tbe neigh
borhood of which the needle of the compass is affected. I 
never saw one, and no facts appear to support this peculiar 
yarn. Water is the most c o m m o n substance in the world, 
and there Is nothing about which so m u c h h u m b u g exists. 

" Tho most remarkable well I have ever seen was on the 
old battlefield of Stone River In Tennessee. A m a n digging 
for water struck an underground stream. H o m a d e the hole 
big enough to hold a water wheel. The stream ran the 
wheel and p u m p e d water up to the owner's house. Under
grouud streams, of course, are c o m m o n enough. They are 
frequent In tho limestone regiou of Texas, in the gypsum re
gion of N o w Mexico, in tho Appalachian region, and in the 
limestone region of Iowa aud Missouri. T h e very fact that 
these streams are flowing shows that tbey aro seeking a base 
level, and hence it is useless to try and tap them by artesian 
wells, because the water will not rise. 

" There is no such thing in the world as an underground 
lake or sea. Nevertheless, such lakes have been created fre
quently by tho imagination of hopeful settlers in the West. 
T h e truth in this matter was established years ago by the 
Government engineers who, under the direction of Col. Net-
tleton, journeyed across the groat plains of Kansas aud Ne
braska. They sounded every well they could find, studying 
the underground water. Of the fact that there was uo under
ground sheet of water tbey m a d e certain. T h e wells were 
like auy other wells, the water coming from saturated rocks 
below tho level of surface evaporation."—Pittsburg Com
mercial Gazette. 

IiEVKRSAL IN INVENTION. 

Mr. Edward P. Thompson, In an article In the Journal of 
the Franklin Institute, entitle 1 "Reversal in Invention," 
points out a simple fact that may be of the greatest use to 
future inventors, as it certainly would have been to inventors 
in tin.' past. H o reminds ns that a large number of important 
devices m a y be sorted out into pairs, one of each pair being 
what ho calls a " reversal " of the other. Thus, the dynamo, 
which transforms mechanical into electric energy, on beiug 
reversed becomes the motor, which changes electric energy 
back again into the mechanical form. N o w if this principle 
of reversal had only been recognized long ago, each of these 
pairs of inventions would havo required but a single Invent
ive act, instead of two entirely Independent »•*.••>." Both the 
invention and Its reversal would have been devised at once, 
instead of by different persons going through different trains 
of thought at widely different periods. W o quote a few of 

Mr. Thompson's illustrations of these "reversed" inventions : 
"At the time the microscope was invented the principle of 

reversal could have been applied by reasoning tbat, if a dis
tant large object could be m a d e to appear nearer, could not a 
near object be m a d e to appear larger? H a d this idea been 
created, the mechanical execution could have been carried 
out by experiments with lenses of different convexities, con
cavities and numbers. 

" A reversal of tbo telephone, which causes distant sounds 
to appear near, would lie a microphone, but the present instru
ment is improperly named, as it does not enlarge, but simply 
creates a sound. W h e u first invented Its wonderful power 
was spoken of as making the walking of a fly sound like 
thunder, but tbis is false, because the fly jarred loose carbon 
electric contacts, thereby causing great fluctuations of cur
rent and violent action of the receiving telephone 

'* The pre.scut air brake system is n o w recognizable as a re
versal of the early type, but a long time passed before the 
change took place. T h e principle had not been used as a 
kind of tool, and, therefore, the idea of the n e w brake did 
not c o m e by d e m a n d of tbe mind, but by a combination of 
circumstances, that is to say, accidentally. The two systems 
of brake referred to are perhaps already conjectured by the 
reader, the first operating to stop a train by the positive no
tion of compressed air against the wheels through the med
ium of the usual brake shoes, and the second by the negative 
action of compressed air, which normally holds the shoes 
away from tbe wheels in oppositiou to a spring. T h e advan
tages of the second way are apparent as soon as compared as 
to their main object, safety ; for, by the former the train can
not be stopped in the case of leak or a disordered pump,while 
with the latter the train stands still as soon as the air leaks 
out or the p u m p s refuse to work 

" T h e mental process of investigating this subject makes 
the principle so simple that it is a wonder that Inventions 
existed B O long before their opposite phases were thought of. 
Eleetricity furnishes several examples besides the d y n a m o 
motor example, where the principle was not applied by a pre
determined act The old form of burglar alarm had an open 
circuit, and the process of opening the window closed the cir
cuit and rang a bell. The reversal of this is a normally 
closed circuit The opening of the window breaks the cir
cuit and the boll rings. T b e idea once gained, and the ad
vantages are apparent, for au alarm is given if the burglar 
cuts the wire 

" T h e storage battery, although condemned for railway 
traction, is still one of the valuable inventions of the day, 
and is an exact reversal of tho galvanic battery. T h e reversal 
is disclosed by stating that the operation of the primary or 
galvanic battery consisted in placing metal plates into a solu
tion of salt or acid, and carrying off the electric curn-nt by a 
wire. T h e reverse of this consists in starting with an elec
tric current, after tbe battery is partly exhausted, and pass
ing the current through tbe solution in order to restore tbe 
chemicals to tbeir original composition, ready to give off 
current as before the charging." 

SLEEP. 

Elizabeth Cady Stauton in an article describing her manner 
of living thus speaks of ber ability to sleep and its healthful 
effects. "Someone, knowing m y geu(ius for sleep, says, 'You 
cannot be in hoalth and sleep as you do on the slightest prov
ocation.' "This, too, is an ancestral tendeucy. M y grand
father m a d e Sunday a day of rest After feeding his cattle 
and taking a bird's eye view of his farm, be slept uutil 
dinner, and after a frugal repast, again until tea, and as soon 
as the sun went d o w n be retired and slept all night. M y 
father, conforming rather more to tbe demands of a progres
sive civilisation, solaced himself with a few short naps; both 
at church and at home. H e has been known, in our old 
Scotch Presbyterian church, to sleep standing all through the 
long prayer, and on a few occasions lo maintain the perpen
dicular after all the cougrcgation were seated, m u c h to his 
o w n mortification and the amusement of his children. Yet as 
a judge and a lawyer he was always awake to the interests of 
bis clients and the sophistries of tbe advocates in his court. 
H e was the oldest judge that ever sat on a bench in this 
couutry, resigning ut the age of eighty-four. W h e n as a child 
I was disappointed in any anticipated pleasure, punished, or 
suffered injustice, I hurried to m y room and went to sleep. 

"In the palmy days of Theodore Farker's popu'arity, I at
tended his ministrations regularly. As it involved a long 
walk, and I reached his place of worship very tired, I m a d e 
it a rule to sleep through all the preliminary services that I 
might be wide awake for tho sermon, a friend near by arous
ing m e at the right moment. JuBt so in going to a ball, party 
or dinner, I felt a short nap was an important factor in m y 
toilet, as nothing eould m a k e m e so attractive as the color 
and look of repose that follows sleep. N o rouge or stimulus 

equal to it. If from no higher motive than vanity, I say to 
all girls in society, sleep. Cosmetics, laces and flowers can
not conceal a weary jaded look, nor a chronic condition of 
dissatisfaction. I have emphasized this point because most 
people seem to think that sleep is disreputable, thut there is 
great virtue In being forever on tbe watch tower. This is 
one doctrine in tbo gospel of health that I have preached to 
nervous m e n and w o m e n in all m y travels from Blaine to 
Texas. 

"Occasionally you will meet a crotchety m a n or w o m a n 
w h o has some theory about early rising, and not satisfied to 
get up themselveB to see tho sun rise, they will wukeu a whole 
household, pulliug young children out of their nests, making 
them cross all day. The insane asylums are full of people 
whose sweet moruing slumbers have been rudely broken by 
some Ignorant theorist. O n e of the most pitiful sights I re
call in m y Western travels was a breakfast table surrounded 
by children under ten years of age, eating bacon and buck
wheat cakes by candle-light, the thin, ue-rv.ms, tired mother 
during tie* day utilizing the time she hud Btokw from sleep 
in h e m m i n g half a doz&n yards of ruffling fur a pillow-sham. 

Seeing her continually yawning and stretching, I said, 'Why 
do you not lie d o w u and take a nap ? ' 'Ab,' she replied, 'I 
have too m u c h to do to waste an hour in sleeping.' " W h y 

not dispense with the pillow shams and refresh the w o m a n 
in view other comparative importance in domestic life? Is a 
(piestion anyone of c o m m o n sense would put to a mother 
under such circumstances."—The Journal of Hygiene. 

W A L K I N G B A C K W A R D C U K E P O R H E A D A C H E . 

Au apostle of physical culture says that an excellent and 
never falling cure for nervous headache is the simple act of 
walking backward. Ten miuutes is as long as is usually 
necessary to promenade. It sometimes, however, requires 
more than ten miuutes to walk at all, If ono is very "nervous" 
But it is not underst 1 that it Is necessary to walk a chalk-
line. Any kind of walking will do, provided it is backward. 
It is well to get in a long, narrow room, whore tbe windows 
are high, and walk very slowly, placing first the ball of tbo 
foot on the floor, and thou tho heel. BcHides curlug tbo 
headache, this exercise promotes a graceful carriage. A hall 

hour's walk backward even,' day will do wonders toward 
producing a graceful gait.—Medical Record. 
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S H A F T M \ K I \ I . APPARATUS. 

No. 649,580. HICHARD P. ROTHWELL, NEW YOBK, N. Y. 

Patented Nov. 12th, 1H9.-1. Fig. 1 iB a lengthways section 
through the apparatus ; and Fig. 2 is u detail of the govern
ing apparatus, on a larger scale. In Blnking shafts or driv
ing tunnels in soft or wet ground, great difficulty is found In 
keeping the hole straight. When the head is forced forward 
It Is apt to encounter softer earth on one side than on the 
other, and thus be deflected out of proper alignment. The 

tion of the ring is secured with ajsmall upward movement of 
the core barrel C upon the gripping ring. The provisions 
made forthe passage of water between the parts, adapt the 
drill to all varieties of work. 

HOCK lUlill 

No. 548,324. HORACE B. MCCAHE, LAKEWOOD, COLO. Pat

ented Oct. 22nd, 1S95. Fig. 1 is a side view of the machine ; 
Fig. 2 is a section of the same ; Fig. 3 is a partial view of the 
under side ofthe cylinder ; Fig. 4. is a cross section at the line 
W Win Fig. 1; Fig. 5 is an enlarged section through the 
feed worm ; and Fig. ti is a cross section through the same on 
the line 0. This drill Is worked by hand power, by means of 
a crank, which rotates the two cams 23 and 24. These cams 
engage the pins IS1 and 10*, which are attached to the ham
mer bars 18 and 19. The bar 19 is tubular, and the solid 
bar 18 plays inside of it. A spring 22 propels the hammer 19, 
and the bar 18 is thrown by the spring 21. The cap 20 can 

M I N I N G M A C II IKK. 

No. 548.760. BENJAMIN A. LBOQ, COLUMBUS, 0. Patented 

Oct. 29/A. 1895. Fig. 1 is a top view of the machine ; Fig. 2 
is a side view of the same, and Fig. 3 Is a section of the cut
ter bar. The chief novelty in this machine is in the cutter 
bar. Tbe cutters are bolted to the outside of the cutter bar, 
as shown in Fig. 3. Tho bar is tubular and is made in four 
sections, which turn upon a fixed spindle C. This spindle is 
llrmly held iu three brackets li, b1. Each section of the cut
ter bar is driven by an independent chain, the two middle 
sections revolving toward the left, and the outer ones toward 
the right. Thus, half of the cutters tend to lift tbe front end 
of tho machine, and the others tend equally to depress it, 
consequently the machine is free from any tendency to 
"climb" or '*divo." Each chain is armed with ul.mut four 
cutters, which make way in tho coal for it. Tlie outer chains 
are driven by the sbaft /,, which is geared to the engine shaft 
F, by means of tho wheels K, J, II and fi. The inner chains 

v/////'; '•-/ 

apparatus here shown, is designed to govern the hydraulic 
jacks whieh force the head forward. Each jack 6, is sup
plied witb prossure water through a pipe 9,und all these pipes 
are connected to a belt pipe c, by valves /. The mechanism 
of these valves, anil the means of controlling them is shown 
In Fig. 2. The supply of water to any one jack, is varied by 
moving tbe balanced plunger 24. The valve lever is operated 
by an Iron rod 14 whieh moves through a series of magnetic 
colls 15. The terminals of these coils are brought together in 
a switch board 16, and electric connections are made by 
means of a switch lever 20. A pipe 21, which extends around 
the inside of the head, ia lllled with mercury. Each switch 
lever is operated by the rise aDd fall of the mercury in u cell 
below tbe plunger 18, to which it is coupled. Ifthe head 5 
tilts out of plumb, or out of alignment, the pressure In the 
mercury cells varies accordingly. The shaft linings 2 are 
put in place, in sections, at the same time that the soft earth 
Is being removed through tbe central tube 5, the space be
tween the tubes 4 and 5 being sufficient to permit the work
men to operate. Several water jets 7 are arranged at con-
oonvenient points, by which water may be projected witb 
more or less force upon the earth in front of tbe head, to 
loosen it and assist its removal. 
ROCK COKE DRILL. 

No. 54tf,607. J. F. D U G O A N AND M. C. BULLOCK, CHICAGO, 

III. Patented Oct. 22mJ, 1895. Fig. 1 is a section through 
the drilling head, with the core barrel and core lifter in place; 
Fig. 5 shows the lifting riDg; and Fig. 6 shows the sleeve at 
tbe lower end of the core barrel. The drill bead B is armed 
with diamonds B', ln the usual manner. Holes 3 are made 
through the drill bead as shown, to permit the free passage 
ol water. The core barrel is provided witb a sleeve D,wbicb 

| be adjusted, to vary the tension of the springs. The drill is 
held In the chuck 28. Tbe stem 27 bus two feathers, one 
spiral and O D C straight, which engage a pair of ratchets 83 
and 34. The spiral feather operates to turn the drill stem at 
each forward movement. The Teed is operated by the small 
earn Ji on the crank shaft, which moves the rod 38 by means 
of the finger 42. A pin 38' on tbe back end of the rod en
gages a lever 48 and works a tooth bar 47 across a small 
ratchet wheel 46, which turns the feed worm 45. This worm 

has spiral grooves d1 upon its outer surface, also to permit 
tbe passage of water. Tbe interior surface of the sleeve is 
constructed with three series of inclined bearings tP, whieh 
engage corresponding bearings e upon the exterior surface of 
tbe ring E. This ring is split at one side, so as to contract 
easily, aud ie smooth upon its inside surface, so tbat a large 
surface is provided with whieh to grip the core. By making 
the bearings in three series, a sufficient amount of contruc-

cngages the teelh on the edge of the frame 6. The recoil of 
the bar 38 is limited by a collar 39 which has a lug engaging 
the groove in the bead of the drill stem. Thus the bar 47 
will not receive sufficient motion to engage a new tooth on 
the ratchet feed wheel, and turn it, until tho drill stem has 
advanced within its casing nearly to Its forward limit. The 
feed worm is supported on an eccentric Bpindie, and by turn
ing tbe knob shown in Fig. 5, it can be lifted clear of the 
rack teeth, so that the drill may be freely drawn back. 

are driven by mcaDS of sprocket wheels •*-',wbich turn loosely 
on tbe shaft/., and are rotated hy means of chains P and 
sprockets O, on tbe shaft /. Tbe muchine is fed forward and 
back by means of a wire rope which engages the drum 1', 
and is fustcmd to each end of tbe stationary frame A, This 
drum is keyed to the shaft X, which is turned liy means of 
the clutches TC, wi1. One of these clutches can engage the 
worm wheel U', which Is turned slowly by the worm u4, 
shaft u \ small worm wheel u and worm U. To reverse the 
feed and draw out quickly, the clutch ir, Is made to engage 
the bevel gear 11", which is driven by the pinion v1, worm 
gear v and worm V. By making the rope a little slack, it 
will slip on the drum, when the cutters encounter anything 
unusually hard, and thus save the machine from breakage. 
MAGNETIC ORE IOSCEMTKATOK. a 
No. 548,176. CHARLES G. BUCHANAN, BIIOOKLYN, N. Y. 

Patented Oct. 22n*l, 1895. The pulverized ore is fed through 
suitable feeding devices at 4, onto an iron drum 2, which re
volves with a surface speed of about Ave hundred feet per 
minute. Inside of the drum is a large electro magnet having 
Its poles A' and 8, flxed as shown. The ore particles which 
are rich in iron, adhere to the drum, in proportion to their 
richness, and so fall Inside of the fence 15, wbile the poorer 
particles are projected by centrifugal force, over into the 
chute 16. The heads and tailings thus separated are ugoin 

subjected to magnetic treatment by coming into contact with 
the apron 5 and mugnetiKed rollers 6 and 7. The tailings 6 
run past the magnetic roller 6, and ail valuable particles 
adhere to tbe belt and are carried forward by it. while only 
the worthless gangue passes down to c. The heads a also 
fall on the belt, and are again subjected to magnetic influence 
when ;hey pass the lower pole of the magnet. The richest 
particles adhere to the drum and are thrown upward over 
th" fence 20, and pass away into the chute 22. The medium 
stuff strikes the plate 19 and falls back on the belt. The final 
separation is made bythe magnetic roller 7,and the middlings 
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are delivered at a. The belt and rollers are mounted on a 
hinged frame, which permits the belt t" be adjusted more or 
loss closely to tho d r u m 2 to suit varying qualities of ore. It 
is claimed that ordinary magnetites can be concentrated by 
this machine to sixty-eight per cent 

METHOD OF MINING COAL. 

No. 550.051. E D W A R D 8. MCKINLAY, DENVEB, COLO. Poi
nded Nov. Villi, 1895. Fig. 3 is a side elevation of tho uppa 
rntus, showing the general arrangement ; Fig. 2 is a detail of 
the separators ; and Fig. 7 is a side view of the coal cutting 

The cutter which is employed In this machine is a tapering 
spindle /.' which projects from the sides of the machine as 
shown, and is armed with numerous small cutting bits. 
Kotary motion is imparted to it by suitable gearing and an 
engine of which onlv the cylinders Ii are shown. T h e '-utter 
bar is followed by a" cleaning chain A', which removes tbe 
chips. T h e construction of tbis chain, and the scrapers 
attached to it is clearly shown in Figs. 10 and 12. The 
machine is propelled by means of a windlass /', which is 
rotated by the engine, and a rope F- which extends forward 

to a post F'. T h e principal novelty in this machine 
is in the apparatus lor steering. A long steering 

ments given to the jaws by this mechanism, are claimed to be 
very efflcaceous for the purpose of crushing stones and ore. 

R O T A R Y SCREEN. 

No. 549,365. EDWIN H. JONES AND SAMUEL NICHOLSON, 

WILKES-BABKE, PA. Patented Nov. 5th, 1895. Fig. 1 is a 
lengthways section of the screen; Fig. 2 is a partial end view, 
on a larger scale; and Fig. 4 shows the manner of construct
ing the spiders. T h o shaft is m a d e of plates which are rolled 
up into tubular form, aud are joined at their edges by welt 

machine. Tho machine employed is an ordinary "header" 
or tunneling machine, and it removes the coal in small 
pieces, as chips and dust. T h e cutter bead is provided with 
two plates B, which scoop up all of the borings into the pan 
0. All of the large lumps are picked up by the conveyor _V, 
and are thrown into crushing rolls /', which reduce them to 
fineness. The engines which drive the machine are driven 
by compressed air, and the exhaust is used with suituble jet 
mizzles to blow the line coal, etc., into the end of a tube I), 
which Is connected by a flexible pipe D-, to a stationary de
livery pipe H'. At intervals along this pipe jets of com
pressed air are introduced by means of pipes A'-', from the 
air main E\ T h e jets are pointed forward, so as to drive 
tbo pulverized coal toward the point of delivery. W h e n the 
destination is reached the pipe H\ is enlarged, as at F1, in 
Fig. 2, and the stuff is shot upward over the mouths of the 
poekets 2 and 3. A separation of the good coal from the 
;icci..ti]punying slate, etc., occurs at this point, because the 
• •oal being lightest flies over the pockets, while the heavier 
impurities which m o v e more sluggishly drop into them. The 
coal is intercepted by the screens //, II1, and is caught in the 
[icckets G, G\ T h e dust passes on into the dust catcher M. T h e 
coal passes by suitable pipes into the receiver J, from which 
it Is fod into the coke ovens /. Slack coal, that is the mate
rial produced by this apparatus, is preferred by m a n y manu
facturers of coke, to lump coal, in fact they usually grind or 
pulverize their lump coal to a similar condition. This appa-

* pulverize; -•tting it. 

LON« W A L L MINING MACHINE. 

No. 545,16s. JONAS L. MITCHELL, CHICAGO, III. Patented 
An.j. 2.1th, 1895. Fig. 1 is atop view ofthe machine; Fig. 7 is 

truck //is attached to tbe machine by a binge at 3, and u 
right and left nut 1. The truck rests on two sharp edged 
wheels 5, whicli are made to bite iuto the floor by means of a 
large weight ii. These wheels are steered by a tiller '•-
which can be secured in any hole iu the bar li. The flnal and 
and exact adjustment is m a d e by working the nut 4, W h e n 
at work, the cutter E tends to force the machine out of the 
cut, although the rope pulls at an angle tending to bold it in, 
but it can be held u p to its work by setting the steering wheels 
5 to lead inwards slightly toward tbe face of the coal. T b e 
angle given to tbe steering wheels do] tends upon the hardness 
of the coal or Are clay composing the floor, and the sharpness 
of the cutters. It m a y be varied while running, thus tbe 
operator is enabled to m a k e a full depth cut throughout the 
entire travel of the machine. T h e forward part of tbe 
machine rests on a shoe or sled m •>, whieh is pivoted to tbe 
machine frame at m -, see Fig. 7. Jacks n, n>, which are 
worked by air pressure, serve to steady the machine and 
maintain a proper inclination of the cutter bar. 

O K E C R U S H E R . 

No. 548,177. MORTON* G. BUNNELL. CHICAOO, III. Pat

ented od. '22n-i, 1895. This machine bos two moving jaws, 
which are operated simultaneously by the pitman L. The 
lower jaw I> is suspended from the main frame by links D-
and a pin 3, and is held in engagement with the pitman by
the rod P and spring Q. The upper jaw C, is suspended by-
links E ami pin F. upon the lower jaw, on the pin G. Tbus 
the up anil d o w n motion of tbe lower jaw is communicated 
to the upper one. The jaws are rocked O D their supports by
the up and d o w u motions of the pitman L, but they are 

strips as in Fig. 4. or by T iron ribs as shown in Fig. 1. T h e 
several sections of the Bhaft are spliced and stiffened by 
means of internal tubes or thimbles B. In Figs. 1 and 2 a 
series of T ribs are riveted to the shaft; and tbe arms, whieh 
are m a d e of flat iron, are riveted to these ribs. In Fig. 4 cast-
iron spiders are employed, and these are m a d e in halves and 
are clamped upon tbe shaft hy bolts us shown. In this ease 
the welt strips serve as keys to prevent the spiders from turn
ing on the shaft. 

V A L V E GEAR. 

No. 546,770. KAJETAN MOBCICKI, WARSAW, RUSSIA. J'at-
ented Sept. 14th, 1895. Fig. 2 is a side view of the mechanism; 
Fig. 1 is a vertical section of the same, and Fig. 3 shows a 
modification of the device. This mechanism is intended to 

take the place of the link motion, for reversing an engine 
and for graduating the stroke of the valve to secure an early 
cut off of the steam. A gear wheel B is keyed to the engine 
shaft A. T w o other gears 0 and I), which mesh into B, are 
supported on ping o\ </', by the arm E. This arm can turn 
on a flxed bearing If, and It cun be locked in any desired po
sition by means of the latch and handle shown. Each gear 
C, D, carries a crank pin c2, dP, upon which a bar F, is sus
pended. T h e valve rod G, is attached to a pin at the middle 
of F. As the shaft and gear B revolve, the crank pins c*. eP, 

rd t 

n. Th Of thl an ba 
lullon by Its sid 

.lliiig fu 

a cross section at the rear of the engine cylinders; Fig. 10 
diuw-s the construction of the cleaning chain; and Fig. 12 
-ihows one of the scrapers which arc attuched to tbe chain. 

M, which has teeth engaging the pitman and the bearing 
block A', and moves up and d o w n with it, though to only-
half the distance. Thus as the pitman is moved sideways by 
the eccentric J, one jaw is forced slightly forward whilo the 
other draws back. Ky shifting the block N, the bearing 
point of tho fulcrum can be adjusted relatively to the hear
ings ,_•', •/'-, of tbe upper and lower jaws. T b e peculiar move-

ami the pin to which the valve rod is attached, revolve in 
equal circles. Iu Fig. 3 the pin /' ia replaced by an eccen
tric J, of sufficient size to permit the shaft to pass through it. 
T b e pin/', is shown at tbe left end of its Btroke in Fig. 2. 
N o w , when the parts are turned over to the position shown 
by the dotted lines, the gears C and D, turn on thoir spindles 
sufficiently to bring the pin to the lower quarter of its 
mov e m e n t ; if the arm be turned in the opposite direction, 
the pin can be moved to the upper quarter position, thus re
versing the engine. If the arm is put In any Intermediate 

position, the angular advance of the pin Is correspondingly 
altered, and the motion of the valve, which is attached to it, 
is modified accordingly. For use on gas engines, which re
quire the valve to be opened but once for each two revolu

tions, the gears C, 1), are m a d e of twice the diameter of B, 
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and Practical Suggestions for Controlling Air Cur

rents Underground. 

The ventilation ol metal mines presents by no means 
the same difficulties as that of gaseous collieries, since 
us ;i general rule ;ill that is needed is to supply enough 
fresh air for the health, comfort and effective work of 
the men and to remove the dead air vitiated by tbeir 
respiration, by burning of candles or lamps, and by 
powder fumes. Usually there is no need for the addi
tional and large volumes which have in In* had in oal 
mines to carry off fire damp, choke damp, etc. Vet it ia 
evident that, so far as it goes, there is always absolute 
need of sufficient ventilation; while also there are 
special cases requiring almosl as careful attention as in 
collieries. However to simplify the matter at mice, it 
may be said that it is very seldom indeed that mathe
matical computations and refined measurements of 
volumes, velocities and pressures would be called for, 
and that for all praelieal purposes tlie senses may be de
pended upon as guides. The exceptions requiring close 
calculation are so few, that for present purposes tin' 
student may be referred to treatises on colliery ventila
tion for data of this order. 
The plain and simple rule is to he always sure that 

there is a liberal surplus of fresh air. It needs no test
ing apparatus to discover when the supply falls short. 

1 \i SB9 OF UK VITIATION*. 

Respiration of th. Men.—This \< an ever-present source 
of air deterioration—both bythe absorption of oxygen 
and the production of carbonic acid gas, perhaps still 
more by exhalation of organic gases. In a confined 
space, as in a small heading, the top of a raise or bottom 
of a shall or winze, the lungs of two, four or nmre 
actively working miners would soon render the place un
tenable, unless there were some movement and replace
ment of air. Figures used as a basis for computing the 
number of cubic feet required per man in a given time, 
as in arranging for ventilation of halls, schools and 
theatres, are wholly useless here, for it is evident that 
the requirements per man must be indefinitely greater. 

Respiration of Draft Animals.—Animal traction is very 
-seldom used in American mines of any sort, and in 
metal mines only in large tunnels, assumed to be natur
ally ventilated. If horses and mules were used under 
ground on closed levels they would, of course, make 
large demands upon the air supply. 

Combustion •<)' Candles or I-unp*.—The amount of car
bonic acid gas produced in this way may be four times 
as much as thai exhaled in breathing. This is seldom 
realized. But the injurious effect does not appear to be 
in like proportion, for the oil, tallow, etc., give off only 
this one gas and no other poisonous products. The sub
stitution uf electric incandescent lights in the working 
places eliminates this trouble, and the question of non-
fouling of theair is not the least of the arguments for 
the use of electric lights iu metal mines. 

Animal Filth.—There should be strict, prohibition 

against befouling the workings. This is not simply a 
matter of decency and comfort, but also of hygiene, 
Effect of Explosives.—The foul air produced by explo

sives is a more serious matter, though intermittent. 
Alter every blast, a certain time must he allowed for the 
gases to drift away and be slow ly diffused, and this time 
ean be shortened by strong artillcial ventilation. So far 
as possible the shots should be fired at the end of shift, 
when less time is thus lost ; and in some kinds of work, 
as in advancing a drift in country rock, the shift mav 
just suffice for drilling all the holes, alter which they 
are charged and fired in two blasts. Bul this convenient 
arrangement does not hold in stoping and iu the 
majority of operations ; so that in an active mine, blasts 
are heing tired somewhere at frequent intervals. Hence 
special provision must be made or there will be undue 
loss of time. 

Black blasting powder is one of the least objectionable 
explosives in this respect, but it is very rarely used un
der ground now*. Its fume consists of sulphide and 
carbonate of potash, with a mixture of gases—carbonic 
acid, carbonic oxide, nitrogen, sulphureted hydrogen, 
marsh gas and hydrogen—bm tin* more poisonous gases 
are in relatively small proportion. < iiant powder 
(dynamite) and the whole family of nitro-glycerine ex-
'plosives produce a variety of gases, together with the 
dust of the absorbent. There certainly is a considerable 1 
difference in tin iffect if their fumia ind while the 
advocates of each of the dozens of kinds of explosives 
of this class will admit that all the others are deleteri
ous, they claim special inoffensiveness for (heir own 
make. The truth is that none are unobjectionable. It 
makes a great difference, too, whether the high explo
sives are completely detonated, as to the proportion of 
the resultant gases, and it has been remarked that a 

rly exploded cartridge gives worse fumes, besides 
icing a failure mechanically. What applies to nitro
glycerine explosives (dynamite) applies also to other 
nitro compounds—nitro-cotton, nitro-benzene, and the 
long list of new high explosives—though over each of 
these too there is an unsettled dispute. In American 
metal mining comparatively few of these explosives are ' 
used in any quantity, and the selection is generally 
determined on other considerations than that of fumes. 
If, however, the products of combustion of any particu
lar brand are found to be more noxious, or less so, than 
the average, due weight should certainly be given. 

Some persons are much more sensitive than others to 
tlie fumes from the high explosives; while there are 
others who nre alfected by emanation.*-! from the nitro
glycerine, etc., on opening a cartridge to insert the cap. 
The effects are nausea and dizziness, for which plenty of 
fnsh air is the best remedv. 
Mr. (_'. LeNeve Foster "quotes the estimate of Dr. 

Angus Smith, who finds that " two men working eight 
hours anil using half a pound of candles and 12 ounces 
of gunpowder, produce *.'•>.4 cubic feet of carbonic aeid 
iat 70°F), 10.3 by breathing, 12.3 by candles, and 2.7 
by gunpowder." This is cited here to show that, with 
a low consumption of candles and powder i and the 
weights for both are disproportionately small for 
ordinary working conditions in nut a I mines 1, tlie ' 
breathing of the men is not the chief source of air im-, 
paii-ment. The substitution of a high explosive for the 
black powder, as is almost invariably dom*, does not 
alter the general bearing of the case, at least not for the 
better. 
The three agencies just referred to—respiration, burn

ing of illurainants, and products evolved in blasting— 
are usually the only, or the main things to be consid
ered, and ail others may be regarded as exceptional. 
The former are introduced into the mine artificially, in 
the Course of working it ; the latter are mainly due to 
natural causes existing in the mine itself. There are 
however, still some subsidiary artificial effects, as for 
example— 

Dust.—Metal mines are more likely to be very wet 
than loo dry, but there are some lhat are very dry. 
Dust v. 
bv tin 

made bv the handling of broken rock ;ini! ore. 
shattering effect of the blasts, and in overhead 

drilling, or all drilling whether bv hand or power, when 
water is not constantly supplied to the boles. This fine 
sharp dust may be present in thick clouds in confined 
spaces, and is highlv injurious to the lungs, even if not 
actually poisonous chemically, fts removal is another 
call upon ihe ventilating facilities of the mine. 

The dust of mines may he actively poisonous, as that 
found in lead carbonate ores, arsenical and antimonial 
gold and silver ores, cinnabar, etc; good ventilation 
would he a partial, though not alone a complete, pre
ventive against "leading." salivation, etc. 

The upper levels of a mine not originally *\rv mav be
come so, if (here is verv thorough drainage in the lower 
levels, and thus dusl may be formed in a mine not 
naturally a dry one. 

Vapor From Exhaust Steam.—This is rather an incon
venience than anything more serious. If there is 
machinery underground run directly bv steam, there 
may be not only the puffs from the exhaust of the non-
condensing engines i pumps, baby hoists, etc. ) but leak
ages of steam pipes and connections. A good draft is 
needed to clear awav the clouds of vapor that mav be 
formed. 

ih.in/.if Timbtrs.—This is so rapid in some mines as 
to have considerable effect upon the purity of the air. 
It is not only an oxidizing process, with evolution of 
carbonic aeid, bul a putrefying one resulting in the 
emanation of various noxious gases—a dry rot. The 
stripping of bark from round timbers to be used as sup
ports underground is thought by some to delay this 
action. 

Heiti From Underground Steam Engines and Pipes.— This 
is s -times so great as io l.e verv oppressive, and is 
dangerous also as a possible cause of fire. Ii cannot be 
avoided altogether, if steam machinery is still to be 
used underground; but it can be much mitigated by a 
plentiful tlow of cool air from the surface through the 
heated places. 
Among the del ri ments to the underground air, due to 

conditions inherent in the mine itself and not broughl 
in artificially, are explosive gases and poisonous emana
tions from the ground as it is opened out. These, as 
already stated, occur comparatively rarely, though there 
are enough cases on record to make a formidable list 
when they are all brought together. There is also the 
question of natural temperature, as related to and mod
ified by ventilation. 

Explosive Gases.—Marsh gas (the principal constituent 
ofthe fire damp of collieries! is the most important of 
these. It is derived from decomposing carbonaceous 
matter (not necessarily coal), and may accumulate in the 
interstices of the rocks, and subsequently in the mine 
openings, in sufficient quantity to produce an explosion 
when ignited. It would not ordinarily be expected or 
provided against, and there have been a few had explo
sions caused by it. It has been noticed most frequently 
in lead mines, in limestone and in black band iron 
mines i when* also there may be seams of coal). Sul
phureted, pbosphoreted and arseniureted hydrogen, 
and simple hydrogen form explosive mixtures with the 
oxvgen of the air, but rarely accumulate in sntlicient 
quantity to be dangerous. 

Poisonous Gases.—-Carbonic acid gas may exist natur
ally in ground worked for metalliferous ores, and there 
have been a few notable instances of its presence in con
siderable quantities. It would be reasonable to expect 
it to h<- found in mines of black band iron ore having 
also coal seams, and il has heen so found ; but mines of 
this character are not worked in the United States. It 
is also found native in some lead and zinc mines, and 
indeed might occur wherever carbonaceous matter is 
present and is being -, pletelv oxidized, and under 
certain conditions may be formed by tbe decomposition 
of limestone and other carbonates (ores or rocks) by 
acid waters or heat. 
Tin hydrogen compounds with sulphur, phosphorus, 

arsenic, etc., are highly poisonous, and cannot be toler
ated in any large proportion in the air mixture. They 
are readily detected bv the various disagreeable odors, 



146 T H E C O L L I E R Y E N G I N E E R A N D M E T A L M I N E R . February, 1896. 

however. This is al.-o true of sulphurous acid, resulting in hard rock, without knowing in advance to what extent will be a rising one, or ( what is the same thing) the 
from decomposition of pyritic minerals. the workings are to he carried, a small compressor plant heavier will fall. If the mouths of the two shafts are at 
Nitrogen (negative, not poisonous) and s- • other is sometimes set up, so that driving by air drills may considerably different altitudes, the case resembles that 

gases are occasionally given off in small quantities from expedite development. of a mine with one tunnel connecting with one shaft; 
rock and ore. But if natural ventilation is of more importance to the that is, if the interior air is hotter thau theoiiter atmos-
As a mine is opened and drained, and the active oxi- metal miner than to the collier, it is also requisite for phere, it will rise through the taller shaft, making that 

dizing action of the air comes into play, while the course the former to understand it thoroughly and pay more the upcast, ami vice versa. Yet, although the elementary 
of chemically charged waters is altered, there is every attention to it, so that it will operate to the best advan- principles of ventilation are so simple, the influence of 
opportunity 'for a variety of reactions t *eur between lage. It is always desirable to avoid putting in fans or small counter-acting conditions (to which no numerical 
the constituents of the ore and rock minerals, the gases blowers and their connecting pipes unless this becomes factor can he assigned) often produces unexpected and 
and the waters ; and it is noi extraordinary that some- absolutely imperative ; and this is all the more true in • puzzling results. Thus the engineer who has planned 
times these reactions result in tin* formation of products the case of a mine which has no other machinery. connections with a view to having the shaft in which the 
injurious to respiration. While the really serious cases General Principles.—Tbe theory of natural ventilation men an* hoisted and lowered (he downcast, and the other 
are not verv frequent, tin* possibility of trouble is not to is simplicity itself. (the "air " shaft | the upcast, may be disappointed in his 
be lost sight of. 1. Air heated above the temperature of ihe al s- calculations, unless Ihe differences in conditions are so 
Natural Umievground Temperaturv. —Below the shallow phere at a given level has a tendency to rise, because marked as to be unmistakable. This does not argue 

depth 1 a few feet only I when* atmospheric and surface expanded and therefore lighter. <looler air sinks, for ignorance of 1 he laws of physics, or signify that there is 
changes cease to have intluence, there is in the undia- the opposite reason. any mystery aboul the principles, Imt only thai in a 
turbed rock a gain in temperature with increase in L'. Diffusion is the tendency of two or more gases of problem of much delicacy the necessary data are not 
depth. This gain is more or less rapid according to difterent densities, but originally of like temperatures, obtainable wilh precision. This difficulty, instead of 
locality and a variety of conditions. It is of no interest to become uniformly admixed without regard to the discouraging the projector, should stimulate him to make 
here to attempt to average the observations, for tin* difference in weight. tin* most careful observations and inferences before plan-
range is so wide that for any particular mine the rate 3. Convection is the tendency of currents of different: ning new connections for ventilation. 
might be very far from any arbitrary average. The temperatures to seek an equilibrium, and in the circula- In mosl instances it does not make very much differ-
older authori ties stated tin* '"average" at about 1° F. I'or tion thus produced an approach to uniformity of tern- ence which wav the current moves, provided the volume 
every 55 feet of descent. Later observations show the perature within a closed space. and velocity an* sullicient. It is desirable, however, if 
increase to be generally much less rapid, and 1° to 70 The lirst principle explains the movement of main possible, that a working shaft should be a downcast, so 
feet would now be considered a sharp rise. There are trunk currents in a mine. Diffusion and convection that the men entering and leaving the mine may have 
plenty of cases where the advance is only 1° in Kill feet together explain why powder smoke and foul air, in the fresh air, while an idle shaft may be tbe upcast for rc-
or more ; while on tin* other hand there are some in- absence of appreciable ventilating currents, slowly lie- nioval of vitiated and heated air and vapor. It is also 
stances in which a considerably faster gain than the for- come diluted through the mine air, so that, while tbe desirable thai the fresh outer air should be led as 
merly assumed average or mean has been noticed. More- whole body of air is deteriorated, tbat at the place where directly as possible to the working places, leaving the 
over,' the increment is not even constant for tbe same the blast was fired or the foul air produced becomes in mine air lo find its way out through unused workings. 
mine, and it is quite likely that there are spots in which time diluted enough to be respirable. | Some large metal mines have several shafts or tunnels 
for a space the temperature change is actually reversed, Simple Teats.—The direction of air currents, not other- connected on many levels. To direct the currentstothe 
a cooler zone existing below one heated by a lateral and wise perceptible, iu horizontal workings may be ascer- best advantage it may then become necessary to resort 
local flow of hot water, since it is well known that rock tained liy observing tbe flame of a candle held very to some of the expedients explained beyond or intro-
temperatures are largely affected by those ofthe per- steadily and not breathed upon. In a drift the candle duce artificial ventilation, for with a multiplicity of 
colating waters. An ore-bearing region is not the proper should first be placed on the floor (to test the lower passages the currents are very prone to short circuiting. 
place to discover the law of heat increase with depth, current l, and then held or fixed near the roof (to test Disturbing Influence*.—The wind has already been men-
some such regions having stores of residual heat from the upper current I. tinned. It will readily be understood that a high wind 
volcanic eruptions and earth movements, while many The veloeity of a current can be found by burning a striking in al the mouth of a tunnel, or deflected by a 
others still feel the effects of soifataric action, with fre- pinch of powder at one point, a second observer at, say, hillside or buildings down a shaft, may cause the mine 
quent hot springs in the neighborhood. Probably metal 100 feet away, timing tlie interval required for the odor to air current to be reversed, like the draft of a smoky 
mines I excepting those of bog and lake formed deposits ) reach him. If there is any current worth considering, chimney under similar circumstances. 
as a general thing are in ground that with deptli grows the time will be less than that required for mere diffu- ! Unusual heat from underground steam pipes and en-
hotter than the true normal rate (if there is one) for the -ion. The time required for the fumes from a blast to gines, the combustion of illuminants, the heated gases 
earth at large. reach a given poiut also gives indications. of blasts, and animal heat, cause local disturbances of 
The essential point is that the rock is naturally hotter The following are some common and simple cases of temperature which generally assist ventilation (so far as 

as we go down, and in most very deep mines (say from natural ventilation : mere circulation is concerned), though in rare cases it is 
2,000 to 4,000 feet) this increased heat is a great draw- Unconnected Workings.—It might be thought that here conceivable that they may retard it, wliile of course 
back. Ultimately it will put a limit to all mining, apart is no chance for ventilation. But so small are the dif- they impair Ihe quality of'the air. 
from the lesser mechanical difficulties. At present it is j ferences in conditions required to set up a current that The movement of cages, cars, pump rods, balance 
safe to look forward to working at a depth of at least wherever work is going on the air is never absolutely | bobs, etc., and of rock in chutes, also has on the whole 
6,000 feet, probably more, so far as heat is concerned, in dead. i a beneficial effect, though a stationary cage ot* car may 
the cooler district's. Men have already mined with a Atthe heading of a tunnel the air is heated by the ! temporarily block circulation. 
rock and water temperature of 150°, provided the fresh burning of candles and the animal heat of the men. I „ , ,, 
air supply was abundant. In extreme cases the intake This air rises to the roof, drawing in cooler air at the | ASSISTED NATURAL VENTILATION 
pipes have been discharged through ice water, [(.'on- bottom to replace it, and if the tunnel is not too long Then* are several ways in which natural ventilation 
solidated Virginia l Nevada) used $15,000 worth of ice in there will be a gentle outward flow along the roof to the ' may be accelerated and properly distributed, without 
one vear.] tunnel month, and an inward flow along the floor. This much expense or trouble, lo meet moderate require-
It is found that though, after reaching a certain depth for a certain distance may suffice. W h e n a shot is fired ments not calling for the setting of special blowing or 

in sinking, tlie rock at the bottom of the mine is always the hot gases from the blast have a similar, but intensi- suction plant. The most obvious is to separate counter 
hot and growing hotter, the upper levels after being bed effect, as may be seen by noticing that the smoke currents or moving air from dead air, thus giving them 
opened and properly connected bv means of winzes, ana follows the roof outward. It, however, the up-grade of a clear passage instead of letting them be retarded and 
a copious volume of fresh air constantly passed through, the tunnel places the heading too far above the mouth, become mixed with air that actively or passively 
become cooler. The cooling effect of'the air upon the this movement is checked or altogether stopped, and opposes them. 
rock is slow, as there is so large a store of heat, rock so tbe air at the face becomes permanently bad, requiring tfof-W.-;.—These are horizontal partitions in drifts aud 
poor a conductor, and onlv the small exposed surface to artificial or assisted ventilation. , along main galleries, by whieh the heated air from the 
act upon. It is possible "to have a lower level cooler Similar conditions hold as to inclines. working face is led out to the tunnel mouth or dis-
than an upper one in time, by giving it better ventila- In a verlical sbaft the dripping of water down the charged into an upcast shaft. They are made of lagging 
tion, as can be managed by suitable arrangements. sides may cause downward exterior currents, with a . or boards, and are placed rather close to the roof. They 

For immediate purposes, however, what concerns the compensating upcast centrally, or there may be a differ- j assist the air movement, but have great offsetting dis-
miner is not so much the temperature of the rock and ence between one side and another. advantages, so that they are very seldom used in metal 
water, as the coolness, freshness and volume of the circu- Single Tunnel Connected with Single Shafl.—li the air at I mines : (1) In order lo allow head room in the gallery, 
lating air. After starting a level it is out of the question or near the junction is warmer than the exterior atnios-1 the excavation must he a foot or so higher than it would 
to wait for it to cool off Defore advancing and fully de- phere, it will rise through the shaft, making it an up- otherwise be, at considerable expense for labor, explo-
veloping it. Later, it is so much the better that a main cast, and cooler air will enter the tunnel to replace it. sives and for the additional length of props ; (2) thev 
gangway, possibly to be used for several years, is becom- If the depth and horizontal distance are moderate the are awkward tosel up and to advance ; and (3) the hit ru
ing cooler. At the moment, what is wanted is effective course of the air may be reversed by the weather, hy dud ion of any woodwork besides that actually needed 
ventilation. season, or change from day to night. W h e n the air in as timber supports, and especially woodwork of this 
The increasing heat of deep mines has another relation the mine is cooler than that of the exterior atmosphere, light and inflammable character in such an exposed 

to ventilation. With the mine connection- in suitable as on a hot summer day, the shaft becomes a downcast, position, is lo be avoided on account of the danger of 
shape, this heat acts like that of an artificial furnace in Two Tunnel-* Connected hy a Winze.—li the air within fire. The wood has every opportunity for drying out 
causing an upward current, and therefore a correspond- tbe mine is warmer than without, the inflow will be and would become ignited on small provocation. 
ing downward intake to replace il. Whether or not through the lower tunnel, up the winze, and out of the Then* are also bottom sollars, along the lloor of a gal-
there is artificial ventilation besides, this is of great im- upper tunnel. If cooler, the reverse. lery. If constructed for (he sake of ventilation alone 
portance. With more than one connecting winze, Ihe general they would be equally objectionable ; but when a water 
The temperature of shallow mines, if not raised arti- course will be the same, but the air (following the direc- drain is cut in the Hoor and planked over, it would be 

ficiallv, is cooler in summer than thai oflhe surface, and tion of the least resistance) will favor one winze rather well enough to allow a lilt le extra space for the passage 
warmer than the surface in cold weather. Usually it is than the other or others, even sometimes to the extent of air—which, however, would usually have to contend 
only at considerable depth that the rock temperature is of rendering the latter practically useless for ventilation. ' with an opposing waler tlow and thus" move sluggishly. 
hotter than that of tin* surface all tin* year ro I. As If (here are several tunnels at different levels, wilh Brati'irea—Are vertical partitions extending along aiid 
in tbe mountain regions 1 where the greater mnuber of several connecting winzes, the same general principle near one side of a gallery, or (if the latter is very wide) 
metal mines are) there is a marked change in surface holds good; but of course the circulation will not be through the center, cutting it then into two roadways, 
temperature from day to night, it often happens that uniform throughout, the air again taking the easiest one an intake and the other an outlet air passage. They 
there mav be a daily alternation in relative surface and course. are made of boards, brattice cloth or old canvas, and to 
underground temperatures in mines of small depth. Straightness and smoothness of course have a selective prevent the canvas or cloth from rotting it is tarred. 
These facts have a controlling influence upon natural effect upon air currents, as against, crookedness and This makes another very dangerous fire risk, added to 
ventilation, and an important bearing 14 artificial irregularity. If the temperature differences an* very which is the large amount of extra space required. Brat-
ventilation slight thev may be offset in this wav. tiees are not in favor in metal mines. 

..,.,.,.. v.. v m ._,..,.. Tim Shafts Connected I*,/ One or More Levels.— Which Wooden Air Boxcx, in continuous lengths are some-
shaft will be tlie downcast and which the upcast will de- limes used, and are much preferable to sollars and brat-

Inlhe greal majority of metal nones llusis the sole pend on the relative weights of the respective columns (ices. They are roughly made and do not need to be 
reliance. It is usually sullicient, ami in very small mines ,*f air Ihey contain. The problem is somewhat compli-1 anything like air-light.' The usual practice is to place 
is often allowed io lake care oi itself, although the cated by having three elements to be balanced against them in 01 f the upper corners of a gallery, or, more 
adoption of simple and cheap arrangements for con- ,.;](.|, ,„],,,,•; (j j relation of mine air temperature to ex- rarely, in the water drain. They add to the lire risk, 
trolling natural currents would greatly improve condi- tenor temperature, plus or minus; [2 and 3) depth of but less so than sollars. 
tions. As the workings are extended, tin* < eel ions each shall. Where these differences are slight, it is not Metal Pipes of thin sheet iron, old tinned roofing iron, 
made for development of ground or convenience of easy to predict which wav the current will go, and it etc., are much belter. Tbey can be round or rectangular 
handling ore, waste and water serve also for ventilating; may fluctuate. W h e n a current is once set up it has a in action. 
but if these connections are planned wilh a view lo the tendency to continue in the same direction ; and, if re- Large <'minis Hose.—A cheap air conductor ean be ex-
most effective ventilation a- well as for the other pur- versed, io go on in the new direction. Thus altera lire temporized wilh old canvas or any cheap fabric. The 
noses, the result is much better, and there is generally •., •• mine opened bv Iwo shafts and connecting levels, objection to both metal pipes unci canvas hose is that, 
but little additional expense, lu mines having a plant the current was permanently reversed. In this case the with natural ventilation alone, Iheir cross section is too 
of surface machinery for hoisting and pumping, power conditions were so nearly balanced that the accidental small to carry a sullicient volume of air, unless the 
drills driven by compressed air are commonly used, ex- change could imt be overcome. The direction mav also natural draft is unusually strong. The canvas pipes 
cept in the few cases when' the ground is mostly "pick- vary with change of season, sometimes from day to have the advantage of being very readily moved about 
ing," and then the exhausl from the drills usually suf- night even, or according to the wind. | as required ; and bulb the wooden boxes and metallic 
fices for ample ventilation. Even when starting a mine Evidently, other things being equal, the lighter column pipes can be placed and removed with little trouble also. 
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Air Doors.—These are very seldom seen in metal 
mines, though there are many situations w here they 
would be of great assistance, as wliere tin* current short-
circuits and refuses to pass through the working place-. 
taking the easier cut. Air doors mav be made of boards 
or planks, fitting close to a frame or the timber sup
ports, hinged, ami self-closing. A simpler arrttngenienl 
is lo hang a loose sheet of canvas (of the same size a> 
the gallery section) to a cap or a special scantling. Pass
ing cars then push under it. after which il falls hack 
into position. 

Unless there is special reason otherwise, the two, 
three and four-compartment shafts of metal mines are 
left with open frames between (he compartments. This 
is for safety in tbe case of cage accidents of some kinds, 
and foi- convenience in getting at the pump compart
ment from a hoisting one. but, if advisable, the com
partments may be partitioned off by lining | vv ilh boards 
or planks, usually set vertically with butt joints), so 
lhat a single shaft may serve both as au upcast and a 
downcast—though by no means so well as two sep
arate shafts. Air doors would generally be needed at 
stations and especially at the bottom level. 

Chimneys It an air shall 1 upcast) does not draw well, 
and it would not interfere with any oilier use to 
be made of the shaft, a cheap chimney of some sort can 
be built or placed on its collar aud carried up tothe 
necessary height, which need not he verv much. 
Housed Shafts.— W h e n the hoisting' and pumping 

machinery are placed in a house built to cover t he shall, 
head frame, sheaves, etc., (as is the custom ai Western 
mines, on account, mainly, of the severe winters), the 
mine ventilation should not be overlooked. If I he shaft 
is an upcast, over it should be an open, but hooded, 
belfry or cupola-like structure, to allow free escape of 
mine air and vapor. If a downcast, the air admitted 
should be fresh and free fnun the dust made in the 
surface handling of ore and waste. 

Windsaits. — Fresh air may be forced to the bottom of 
shafts of moderate depth, by setting upa funnel-shaped 
canvas ventilator, which can be turned to face the vv ind, 
and connecting it wilh the sbaft bottom by means of a 
large canvass hose or any sort of pipe that is large 
enough. This is a simple and convenient make-shin loi
ns.* while sinking uncovered shafts to 100 or 200 feel in 
depth. 

Bailing Foul Air.—As in well digging, it is occasionally 
possible' to partially gel rid of the heavv bad air 
(charged with <"'>,) 'which mav collect in the sump and 
near the bottom of a small shafl, by bailing it out. Tbis 
can be done, in an imperfect hut practicable way, by 
extemporizing a dipping apparatus in the shape of an 
inverted umbrella, lowering it down gently and raising 
slowly, repealing the operation a number of times. 

The Exhaust from Air Drills.—This is the most im
portant agency for ventilating mines short of putting 
special machinery for the purpose. Indeed, where 
many power drills run by c pressed air are in use, 
ihey do away with the necessity for blowers and fans, 
except in very extreme cases. 

Although the drill pipe is so small, il carries a great 
deal of air (as measured by its expanded volume at 
atmospheric pressure.) The delivery al the drills is 
70 lbs. or so, and when released and expanding the 
exhaust has the additional great advantage of largely 
reducing 1 he temperature, which is ordinaril) too higli 
at Ihe working face. This air is delivered precisely at 
the place where most needed, and a better effeei is pro
duced than by any suction fan arrangement. Again, 
there is no shifting of ventilating pipes, boxes, etc., as 
the work progresses. All of these poiuls are of high 
importance, especially when driving very long galleries, 

ADVANTAGES AND DISADVANTAGES or NATURAL VENTILATION. 

Wherever il is practicable to get along without the 
use of blowing or suction machinery the ial miner 
will inevitably do so. 
Natural ventilation has these advantages: (1) It costs 

nothing, alter (hi* connections are once made; (2) it 
takes care of hsolf, for the most part. And il has these 
disadvantages: (1) ll is often insufficient; (L'l it is not 
always reliable, fluctuating with the weather, the time 
of day, the wind, and artificial disturbing causes; 
('.'•) while it costs nothing for maintenance, it may 
require a considerable initial outlay in making con
nections or sinking (or raising] air shafts which would 
uot be otherwise needed. As againsl this latter point, 
it may be remarked that most of the work in developing 
fits in wilh lhat done to gain air connections, and via 

All metal mines are started mi the basis of natural 
ventilation. When that becomes unsatisfactory, the 
various '* assisting " expedients come into play. Finally, 
if there is no other course, the management will have to 
turn to means of artificial ventilation. (These will be 
considered under a separate heading. 1 

( To I" e.illliiilli./.i 

Tin: GARLOCK PACKING CO,, of Palmyra, X. Y.. with 
branch offices in the cities of New York. Boston, 
Chicago, Philadelphia, Pittsburg, Omaha, St. Paul and 
kome. thi., report that their business for the year 1895 
was the most prosperous in the history of ihe com
panv. Their Sectional King, Elastic Riiig, Spiral and 
Special AVater Packings are not only holding their own 
but are becoming more popular year after year ami are 
coming into general favor with engineers of all sections 
of the country. Their new Water Proof Hydraulic 
Packing is especially adapted for high pressure" pumps, 
hydraulic machines and pumping stations. Theyhave 
recently placed in the market a high pressure packing 
intended for high pressure work on locomotive, stationary 
and marine engines, which is designed and made 
to insure long services. Engineers who are unfamiliar 
with the products of (he (iarlock Packing Co., and are 
using cheap, inferior packings, would do well to in
vestigate. Samples, catalogues, and prices can be 
obtained by addressing the nearest ollice. 

COAL MINING IN WASHINGTON. 

The Coal Resources uf the State and Their 

Stage (»f Development. 

A Paper Read at a Meeting ul the Washington State 

Immigration Assocation, hy Mr. T. H. Corey, Late 

Superintendent nf the (trepan Improvement Co.'s 

Mines. 

In writing an article on i his subject, I find thai the 
lime given me is so limited thai I shall be compelled tu 
draw largely Iron, a former paper written bv nivsell' and 
published some i h ree vears agu in ihe Illinois Minim, 
[ustitide Journal, li would be a very difficult task to go 
inlo a detailed slaieineiu of the various coals found in 
l his Slate, owing to ihe diversified condition of the coal 
beds ; in fact, 1 doubt verv much if then* is anv slate in 
tbe I'nion where there is'sueh a variety of eoal. There 
has alreadv been found coal fr the lovvesl grade of 
lignite to ihe highest grade of aulbraeile. As yet, the 
coal industry of tbis state is only in ils infancy. 'Hardly 
a month passes bul what new discoveries arc made, anil 
s e of them considered valuable. Most of Ihe discov
eries so far haw been made by accident rather than by 
any prec reived plan of prospecting. 
Commencing at ihe western portion of the state, the 

veins as exposed show hardlv anything but woody 
matter; but, as we go easl to the'Cascade untains, 
the coal increases in richness until we tind a verv good 
qualitv uf anthracite. 

Il is also (rue as we approach the Cascades Hie strata 
are more irregular, in lad, iu ihe bituminous districts 
there seems io be egularity w hatever, bul Mu
si rata being more or less broken up wilh ant ie finals and 
synclinals. Easl of i be mountains the veins run a great 
ileal re reglllarl*, and the angle of tbe dip is nut so 
greal. 
Coi cueing al Ihe northwestern pari .if ihe stall*, 

there are three or four seams of high grade bituminous 
coal and a few lignite seams. The coal measures are all 
underlain wilh Hav sell i sis and mei amorphic slates, and 
this facl shows thiu they are in an upheaval; ihe coal 
measures, consequently, are in a very disturbed con
dition. The coal does not run regularly, bul whal 
is known as " pockety"; thai is. ihe seams pinch to 
nothing or thicken to abnormal size. The seam nearest 
ihe schists, which is sometimes only two or three feel 
from them, is richest in carbon and lowest in moisture, 
ihe higher ones gradually losing carbun as thev recede 
from the schists, and those on Ihe Skagit river yield a 
coke equal to anv made iu ihe United Slates. 
This eoal district is in the region of Skagit river, Lake 

Whal com and Nooksaek river and extends almost tothe 
Canadian line. The dips are fr 50 degrees tn vertical. 
Around Lake Whatcom to ihe northwest, Skagit river, 
southwest, and at Nooksaek river the dip is'very change
able, although in general terms it maj be said to be 
north or south, depending on which slope of the greal 
anticlinal and synclinal folds the seams are exposed. 
The area of thissection is about :;m square miles. The 
coat around Hamilton, on the Skagit river, is very rieh 
in carbon. There are four distinct seams, dipping al an 
angle of al t 4.". degrees. There are also here large 
seams of iron ore which are exposed to view on ihe 
Skagit river. For miles south of this there ure strong 
indications of coal, and some verv good veins have al
ready been discovered. Around Elamiltun Ihe coal 
scams are more regular than iu anv pari of the field iu 
the northwestern pari of the state. At Jennings, which 
is wesl of Hamilton, are 1 w * more seams of eoal. tjuite 
a ber of coke ovens have been erected, aboul one-
Ihird of tb.* output beinjj; made into coke, ami an excel
lent coke it makes, loo, which, as I have before staled, 
is equal to anv* in the I'nil ed States. This coke, being SO 
near the iron ore, will be accessible for smelting iron. 
The coal veins run from thirty feet to one foot in thick
ness and dip at various angles. North ami west of Jen
nings is the Blue Canyon coal mine, which is located on 
the eastern shore of bake Whatc The vein varies 
from twenty feel to one fool, and has nol the coking 
qualities of the Skagit coal, bill is a good gas coal; it dips 
northwest 30 degrees. The seam rests ou ihe clay slales, 
which are soft and swell, causing considerable trouble in 

The company operatingal this place has expended large 
-urns of money in erecting bunkers and building a lai*ge 
boat lo transfer railroad cars across the lake, al the foot 
of the untain, to a railroad which carries the coal to 
New Whatcom. From thence it is conveved to th,* 
coast towns by ships. New Whatcom is located on Bel-
lingham bay. Near ibis baj the firsl coal in this state 
was discovered and mined lor ih.- Hudson Hay C -
panv's si earners some fort v years ago. The vein is from 
ten to twelve feet in thickness, and is found in tin* 
upper measures of the Cretaceous ; it is a lignite, and is 
nol underlain bv metamorphic slates. It dips to the 
northwest, (in the west side of Lake Whatc there are 
several small srnms of coal, but in suffieienl quanti
ties to make them workable. South of this is Chuckanut 
bay. where the coal measures crop out for miles, show
ing an enormous thickness, but no veins as vet have 
been discovered which are considered lo be' of any 
value. The measures end abrupt I v in 1 he norl Invest 
corner of Skagit county. Going ill of New Whale 
the country is Hal, ami consequenl Iv no exposures an* to 
be seen. The coal on ihe Nooksaek river is all high 
grade, but the seams are thin. Tbe productive part of 
this field is nearly all mi the eastern range, or nearest to 
the miains. 'All through almost the entire north
western pari of Skagit county the country is very 
mountainous and broken, and is densely covered with 
limber, fir, cedar and hemlock—the finest in the world. 

to be seen, and several small seams of coal, hut as vet 
nothing to justify starting a plant. 

In Snohomish county then? have been several veins 
di-covered, bul fr Ihe best information I have, no 

to their worth. 

Next is King county, which is the largest and most 
developed coal field iii (he slate. There are two classes 
ofcoal iu this county, one a high grade of lignite, 
which has au area of aboul 120 square miles; the other 
a bituminous, which covers about 300 square miles. 
Thev loiibt b Ion- to Ihe i\-< laeeons epoch, the lig
nites being in the uppei, and ihe bituminous being in 
l be lower, 1 he bil u ininotis coal lying in closer proximity 
io igneous agencies, which by iheir heal and pressure 
have driven off volatile gases and moisture, resulting in 
a higher grade of coal. For this reason the qmililj of 

tains, and is often of si ion*,' coking quality, but the regu
larity of tbe seam is destroyed, The'lignites of this 
county must not be confounded with the lignites of the 
Tertia'ries found farther to the south, fr which they 
differ as materially as oak does from Cottonwood for 
heating purposes. ' These lignites have great healing 
'qualities, while those of the Tertiaries are noi much 
; better than "brown coal." The general di). of the lig-
: nite seams is apparently to ihe north, l lieu again a little 
wesl of north, while In ihe hi i u 111 i nous district there 
seems io be no regularity whatever; bul the strata are 
. more or less broken up wilh anticlinals and synclinals, 
and iu ibis part of the field, as l bey run inlo or ap
proach the mountains, they become verv much dis-
torted; but Ihe coal becomes'much richer i in some cases 
almosi coke], yet so broken as to almost discourage any 

i* from attempting to utili/e it. Nu better place in 
Ihe stale of Washington can be fouud where the meas
ures are so exposed as io show the peculiarities of con
tracted strata than in section 8, township L'l, range 7 
east, Green river canyon. At one point the seam is 
! seen emerging from the river and rising into the exposed 
'side of the river bank, then it turns over again and dis
appears in Ihe river iu ihe opposite direction, all in a 
I distance of a little over ltxi feel. At the poinl where it 
turns over, iu the fissures al ihe top of the seam and by 
tin* squeezed and contracted condition of the bottom, 
can be distinctly seen ihe crushing it has been sub
jected to. 

! Nearly tin* wide of King county is coveted with drift 
carried down by glaciers from (ho Cascade mountains 
during the glacial e] li of the Quarternary period, 
which has in s e instances covered the ground to a 
depth of 300 feel. Thus, were it not for the rivers and 
watercourses, bed-rock would seldom be seen. 

In journeying closer to tbe mountains the eruptive 
| rocks become plentiful ami the coal measures gradually 
disappear, only to be seen again iii small, isolated, 
I barren patches. 

The mines at Durham and Kangley are mi the eastern 
edge of Ibis field. 

Al Issaqnah i formerly Oilman) there are live seams of 
coal, varying in thickness from three Ieet to eight feet 
between wails, dipping at au angle of about 35°. This 
coal is a lignite. The mine is forty-two miles from 
Seattle by rail and fifteen miles iu a direct line. 

Newcastle is four miles west of Issaquah; is a new 
mine, the old one having been abandoned. There are 
here lour lignite veins, which are being worked, averag
ing aboul live feel in thickness. Dips to the north 
about -»0o. 

benion, about live miles southwest, is working one 
vein l lignite i about seven feet in thickness, dipping 12° 
easl. This mine has jusl been started altera shut-down 
of some vears. There is also another mine jusl heing 
Started at this place, but as vet coal has not been 
reached. 
('edar mountain, which is some six miles east of Ken-

ion, has jusl been reopened, after lying idle fm* three 
i vears. There is here a twelve-fool vei ' lignite Coal. 

Atthe next town east of ihis, which is Maple Vallev, 
.the Danville Coal Company has begun development 
work on a six-foot vein, which bids fair to become a 
good mine. 

Al Black Diamond, .-(ill further s h and east, there 
are three workable bituminous veins, respectively five, 
six and seven feel iii thickness. 

I vein of coal. 
Three ml les soul ll oflhis ileell river is loci I the 

Ilennv mine, ll is a six-foot vein, and is used ex
clusively bv the Denny C'lav Company al Seattle. 
! Next we come to Franklin, also located on (heen 
liver, w here I here arc 1 lire;* mines, one having just been 
opened. Thev have a three and a six-foot vein of 

1 bituminous coal, which are being worked. There is also 
here a forty-foot vein, which is worked to a small 
extent. 
The Flack Diai id and Franklin coal is an excellent 

Beyond this are Kangley, Cokedale, Alia and Durham! 
at which places there are six or seven veins of coal 
ranging in thickness from three to ten feet ; the last 
three places named are not working al present. There 
has been more development work done at Kanglev than 
al anv of these places. ll has the longest slope in 
Western Washington, and is about 1,500 feet in lenglh. 
Scattered all along from one mile soulh of Palmer 

to as far north as lirand Ridge are dozens of holes and 
tunnels, on some of which considerable work has been 
I done, especially so on those al Sherwoods, Raging Creek 
and Nibluck. 

Fast of Franklin aboul three miles, on the Northern 
Pacific railroad, are the American, Eureka and Navy 
mines. The American has from four to live feet o'f 
bituini is coal, which they are working, and also two 
or three veins ou which some prospecting has been 
done. Tbe Eureka has about the same number of veins. 
The Navy mine has four or the workable veins, which 
will average about four feet in thickness. These mines 



148 T H E C O L L I E R Y E N G I N E E R A N D M E T A L M I N E R February, 1896. 

ni during lin' last WIRE ROPE HAULAGE. 

Deciding on Type. 

have made considerable impi 
three or four vears. 

Iu Pierce county we find a field small in area, not over 
loo square miles, but rich in the number and thickness .. 
of ils seams, The coal is of an excellent quality, of XcCL'SSIt V 01 I I'opCI" MllllV 01 UHllllt KM1S 111 
which the numerous mines situated in the belt ship 
large quantities to San Francisco and the cities uf Pugel 
Sound, beside- the greal amount made into coke at 
Wilkeson, which is shipped as far east as Helena, Mont. . . . .. .. . ,. . t ,, ., . „ .. 
This field commences at Burnett and extends i„ a due Avoidance ol Friction iNccessarj to Secure Most Satis 
south line to the Nisqually river, a distance of about factor) and Economical Results. 
twenty-six miles. It is known as the Wilkeson coal 
field. " A portion of this district is broken up by dykes. 
There are nine or tell workable seams, dipping from 35° 

Commencing at the southern end of the county, the 
coal is exposed, overlooking the vallev of the Nisquallv An interchange of ideas on a practical subject of this 
river. From this poinl north to Wilkeson it is an un- kind is bound to result iu 1 he common good, and if Ibis 
broken wilderness. The coal crops oul fr the llauks paper does not prove an exception to the rule, it will 
of ihe si.*ep unlain side, dipping usually lo ihe easl Have accomplished the purpose for which it was written. 
at heavv angles. The-round is covered wii'h a magnifi- For underground haulage there are to-day (generally 
cent growth of pine, fir and cedar Ires. < (ver all stands speaking i three systems in operation in the bituminous 
Mount Rainier, 14,444 feel high, and aboul ivvelve miles I coal regions ol this country. 1st. The tail rope system ; 
distant. -nd. The endless rope, and 3rd. The electric system. 
Atthe northern end of (his field several of the branches Each system has its good points as well as its weak ones, 

of the Northern Pacific railroad have been built up to and no engineer or coal operator should let anv inllu-
the mines al Carbonado, Wilkeson. Burnett, Pittsburg euces have a bearing upon which method he will adopt 
and Acme. Carbonado shows great signs of disturbance, other than those produced bv tbe conditions as he finds 
but the seams arc so numerous and aggregate so great a j (hem al his particular plant. 
thickness of coal thai large outputs can easily be kepi j A general rule to be observed by all as lo the manner 
up. This is llu* largest producing mine in lie* county, of operation, would be one of the worst things to meet 
if not in the state. ' with in coal mining. Let me right here quote literally 
At Wilkeson there are i wo mines opened mi Ihe o|i|io- from an article read before the mining engineers of 

site sides of ihe anticlinal fold. The Wilkeson coal is Western Pennsylvania, as follows: "Itis very essen-
used as a standard bythe 1'uiteil States government in tial in deciding wliich system of mechanical haulage is 
making comparisons of coal in this western count ry. '•• best adapted to any 'particular mine, to carefully con-
At Burnett, which is four miles farther north, at which sider all the condit s lo be contended with." - ' 

place the South Prairie Coal Company is operating, there Tiiis vital point, whicb confirms m y remark at tbe 
an* two or mon.* workable seams, dipping to Ihe west, out-start, covers the Hue secret of a successful haulage 
This coal is of great value, producing about ltl,0tltl cubic system, be its manner of operation what it mav. 
feet of gas per ton, and is used extensively al all ihe Hence, you will see that anv remarks of the author I.l 
Pacific coast cities fm* making gas. I this paper will have to be considered in a general way, 
At Pittsburg and Acme, which are farther east fnun produced by observation of various plants working uh-

Burnett and situated on ihe same creek, considerable der very dissimilar conditions, and the suggestions he-
work has been done. I think il can be said beyond a ing of a general nature and not applicable lo anv par-
doubt that the Burnett wains an* the same as those al ' licular plant until firsl the conditions of said plant" have 
Wilkeson and Carbonado. The veins vary in thickness been carefully studiedout. 
from three to nine feet. | Generally speaking, a tail rope system produces more 

W e now come to Lew is county. Its coal fields are : satisfactory results (ban an endless rope system. First, 
divided about as follows: Anthracite, 7*.' square miles; we can use a tail rope system iu single gangways by 
bituminous, 216 square miles; ami lignite, 180 square carrying the tail rope between the tracks, alongside the 
miles. In tin* western portion of ibis county the lignite track, or overhead. Au endless system (generally speak-
veins appear dipping at an angle of about 10°. Very ing) calls for a double gangway, to produce economic 
little as yet is known about the lignite seams. One results; i. •., the carrying in of empty cars at the same 
opening has been made at Bucoda, three at Centralia ' time the loaded ones "are beiug taken oul. This is the 
and one at Chehalis. Nothing south of this has been ' lirst reason why the writer would advocate I where tin* 
discovered worth mentioning. As we go east we find a • plant admits of so doing) the use of a tail rope syslem. 
rich bituminous field of coal, as yet undeveloped, owing The next reason (ami it cannot be considered too care-
to lack of transportation. This "is no doubt a continua- fully I is the main objectionable feature of the endless 
tion of the AVilkeson coal field, and the coal is considered syslem, .'. p., friction. Friction, reduced down to mi-
equally as good. There are quit-e a number of veins ex-' elianical results, means nothing more or less than wear 
posed," varying from two to fifteen feet between walls, and tear ai points of contact; and if said friction or wear 
This coal makes excellent coke. and tear must produce the moving or grasping the load 
Still farther east is the anthracite field, bul nol devel- we propose carrying, it certainly means wear and tear of 

oped for previously mentioned reason, lack of transpor- something, or at s e point. 
tation. These deposits are verv much mixed, and it is There are several methods of fastening to or attaching 
at this lime a ilillieuh matter to place any estimate as to the loaded train of cars to the endless rope, one being 
their utility; hut there will, no doubt, at si nne future time two pulleys mounted on a small truck, each nearly touch-
be considerable coal produced in i his section . .f Lewis ing each other at the face when out of service, the shafts 
county. carrying these two pulleys being connected together by a 

In Cowlitz county, which is south of Lewis county, right and left hand screw. W h e n said screw is revolved 
there are two small mines in operation, one al Castle ii widens the distance between the pulleys, and the end-
Rock and the other al Kelso, both mining lignite coal. less rope being passed around said pulleys, becomes taut, 
Crossing the Cascades into Kittitas county, we come friction accrues, and eventually by Jriction the rope 

to Roslyn, where the Northern Pacific Company's mines lakes a permanent grip on the pulleys, and the train is 
are located. Here over a quarter of a million'ions an* moved. 
mined annually, and they could produce half a million Another system, and one mon* con nly used, is to 
if demanded. This vein is aboul live feet in thickness mount on a small truck a device working on the prill-
and dip- fr s to 17 degrees south; it is a splendid ciple of a vise operated bv a screw. This, by the clos-
steam coal and used mostly by the railroads. There are ing of the jaws, makes contact with ihe rope, which, 
three mines at this place, ami there is also one, perhaps when (he friction has been overcome, makes the attach-
tvvo, small mines adjoining tbis field. At Cle-Eum I ben* ment a permanent one, and tbe load moves. 
is a mine which is working a seam overlaying the [n operating a wire rope, be il for haulage or other 
Roslyn, and is aboul four and a half feel in thickness, purposes, avoid friction as you would poison. 1 would, 
To m y knowledge all the coal discovered easl of i be at all limes, advocate putting in a tail lope syslem lor 
Cascade mountains is in this county, and comprises an the foregoing reason, even if no ol her reasons or con-
area of about 30(1 square miles. ditions w arrant so doing. A tail rope system, properly 

So il is seen lhat ihe c hi I coal tn Ids of ihe Stale [ml in, with boiler capacitv and power'of engines 25 J* 
of Washington cover an area of 1,050 square miles as far in excess of anv possible requirements, will, in nine 
as is at present known. At the rate of the present con- eases oul of ten, "produce the best result for the capital 
sumption this will nol he consumed for several hundred invested. 
years. ll maj bavt* occured lo some of you by this lime thai 
There are at present only thirty-two mines in opera- I have imt referred to ihe fact thai a lad rope system 

tion, giving employment to about" 5,000 men, and thev calls for about 50;» more rope than an endless system. 
could give employment 1 re, as there is a scarcity o'f Tine. I'm actual experience by Un* rope makers, I 
miners at the p resent linn*. think, Will de nslrale the following to be a fact : 
The P.lue Canyon, Fairhaven, Block Diamond, Frank- Conditions being equal, two plants side hv side, one go-

1111. Kangley, Savy, South Prairie and Roslyn eoal has ing into a beading 111,Olid feet from the power house 
all been tested I o Ihe United Si ales nav v, and on ihe vvub a I ail rope system calling for 30,000 feet of rope, 
whole has proved'tn be satisfactory. and a noi her, an endless rope system, like distance and 
All Washington eoal is broughl 'into c petition with under like < Iii ions, tit such a plant ever existed) 

thai of Kngland, Australia and Vancouver Island, and would result in the ropes of the tail rope system lasting 
compares very favorably, and wen* it noi fr tin* fact twice as long as ihe ropes of the endless rope system, 
that this foreign coal is to a greal extent brought over as i bus producing a saving of :;:;>,', on rope bills, where 
ballast (consequently landed on our shores very cheap) •">•>' re rope is in operation, this saving being pro-
and the low tariff, it would not be long before Washing- duced bv ihe necessity of replacing t he endless rope 
ton wouM supply the whole Western i try. twice as often as the other rope... 
Then* never has been a geological survey made of I hi- Lei me now \i-U-\' e or two tail rope systems 

state, consequently, manv errors mav have slipped inlo working under favorable conditions that have produced 
this article, but on the whole I think'it tube correct. It vory satisfactory results, and which in a general way 
would In- a life's task to arrive at ihe true geological could I s ikl he duplicated anywhere else in the 
formations of ihe state. Tb.* in linous c try, the United Slates, where ihe coal to lie handled would war-
heavy limber and undergrowth, (be wash of superficial rani the investment. 
deposits, c nletely cover up the strata, making ii a First, there is a plain within twenty-five miles of 
herculean undertaking. This being tb mdition, the Pittsburgh, operating ihe tail rope system, the lenglh of 
mineral wealth of Washington has only begun lo he di.-- haul being 10,500 feet. This, as you see, calls I'm* 10,500 
covered. feel oi m a m rope and L'l,Mim feet oi tail rope. Their 
There can he no doubl thai l be time is fasl approach- engines an* I4"x*_'4"; drums 0 feel in diameter; they 

ing when Washington will bribe greatesl state in the work under so pounds steam pressure; ihey haul "a 
Union Im ils yarious and vasl mineral resources. Minn ; DO ears per nip, loaded as follows: Coal 

4,11011 pounds, tare 1,300 pounds, gross 5,301) pounds. 
There is but little gradient, and that is a maximum of 
I! ', against the empty cars, i. e. in favor of Ihe 
loaded ears. Thev make sixteen trips, and it takes 40 
minutes lo make a trip. The engines are geared 4 to ]. 
Thev use for ihe I rack a 30 pound steel rail well ballasted. 
Pollers L'O feel apart. The road bed is on a coal bottom, 
under which is a hard lire-clay, and under ibis fire-clay, 
a limestone. This, as you will see, gives what might be 
termed an almosl ideal condition for a road bed in a coal 
mine. The mine is well drained to the opening or 
openings. 
Again, I have in m v mind's eye, a plain within 200 

miles oi Pittsburgh. The engines are L'0"x3t)"; ihev 
are geared 3 to I ; they develop 450 IL P. while hauling 
the trip of 40 cars up a" grade ot 1 iu 20 ; the gross tonage 
of load being 234 h.ns 880 pounds, divided as follows: 
coal 1IUI tons, ears (io tons, weight of rope 14 Ions SSO 
pounds. The haulage is 0,000 feel from the heading to 
power house. Thev usea IJ" hauling rope, and a *,*" 
tail rope, (tne of the main ropes of this latter plain is 
still in service, and ils male was taken off this lasl sum
mer. 1 forgo! to slate that Ibis is a double lail rope 
system. The main rope and tail rope taken off last 
summer, hauled 1,200,000 tons of coal; consequently, 
vou will see. by a shorl process of figuring, the cost of 
the rope per Ion hauled was remarkably low. 
The plant lirst referred to does not have any hard 

conditions of grade; in otber words, the maximum 
grade is l1, ', in favor of the load. Thev have hauled 
out over I | million Ions of coal with 30,000 feet of ••" 
crucible steel haulage rope, costing as you will see, 
•J,1,, cents per 1,000 tons for haulage. 

•ouplt Having now referred to a couple of plants hauling 
coal under favorable commercial results, I now want 
to switch back again to general conditions lo be ob
served for operating rope haulages, lie they endless, or 
tail rope. Perhaps one of Ihe most vital and beneficial 
changes that our engineers have made, is t hat, where we 
have to make a turn in our gangway at a right angle (or 
! nearly so), they, wherever itis possible, now introduce 
the reverse curve to overcome the strain resultant from 
usinji a guide wheel or carrier. By using the reverse 
curve, you can see at a glance we gel a much greater 
radius, and. naturally much less bind or set in therope 
than uuder the old conditions. Again, the mining 
engineer reverses the conditions of the steam railway 
|en0*in--r m th. fdhv/ing v. :v Ih .lev ir.sthe inside 
, rail above the level of ihe outside rail, owing to the fact 
j that the pull of ihe rope wilt havea tendency to increase 
friction if the rails are on a level, wliile on ihe con
trary it isa question nf momentum to be overcome when 
tbe engineer of a steam road elevates the outside rail of 
a curve instead of the inside, as the mining engineer 
iloes. 
It will not do to leave this discussion without noticing 

anolher important factor iu a well equipped plant— 
that is, the kind and construction of the rope tbat you 

composed of six strands of seven wires each laid around 
a hemp centre. The wires (generally speaking) being 
made of steel. 
A rope tbat has received more attention than ils 

merit warrants is what is known as the "Lang lay" 
rope. This rope is composed of the same number of 
wires and strands as the c monly used haulage rope, 
but differs in this respect: Tin* strands when being 
twisted together are twisted in the same direction as 
the wires have been in each particular strand. 
This produces a much more flexible rope than I be rope 

made in tin* wav known as standard lay, the strands 
in the standard laid rope being laid up in the opposite 
direction to Ihe lav of ihe wires in the strand. 

A flexible rope is a desirable one, if we do mil sacri
fice some element of vital force equal lo or greater than 
what we gain in flexibility. 
There are exceptional 'cases (which the discussion of 

ibis paper mav bring oul ) wherein Ihe Lang lav rope is 
tin* most advisable, bul, generally speaking, the Lang 
lav rope does not give as good service as Hie standard 
lay. 

By examining a section of a Lang lay rope, you will 
see thai the wires run over llu* pulleys at an angle of 
about 4.". degrees, if each and everv pulley is in an ideal 
< dition, t. •., running true, well lubricated, and in first-
class condition. This will not make a material differ
ence in Ihe life of Ihe lope; but, are these i litions 
ever lived up to ? W e would sav " No ;" consequently, 
al just exactly the ratio of 11 ndition of the passing 
from the ideal to the actual, jusl at Ihe same ratio does 
friction c in in the Wear of the wires on Ihe Lang 
lav rope mer and above whal would be the case with 
the standard lav. 
To further illustrate this, von will notice thai when a 

mechanic is using a file in filing a piece of metal In
takes the position of the tile at exactly the same angle 
al which these wires are laid, to pro, luce ihe bcsl resuils, 
i.e., cut awav the metal lo ihe greatesl amount wilh 
each stroke of ihe lite. If the mechanic will do il with 
tbat object in view, does not the same result follow with 
tin* Lang lay rope, when passing over Ihe ptillevs full of 
grit and dirt? Such being the ease, rope manufacturers 
(generally speaking) recognizing thai fact, have insisted 
on the use of tbe standard lav rope to produce the best 
resuils for the operator. 
Vou will notice iu ihe standard lav rope I bat ihe wires 

lay parallel with the ti f the rope, and for this 
reason, when passing over pulleys, expose the smallesi 
amount of surface of each wire for friction lhat is 
possible, and by so doing (he rope has a tendency to 
tilde over the pulleys rather than scrape them. 

Again using i be file for an illustration, if you put the 
file in the mechanic's hand and tell him lo push if oyer 
Ihe melal he is filing, with the teeth of bis file parallel 
wilh thr motion of ihe stroke, he will al mice fell you 
thai his file will slide over the material instead of cutting 
it. This illustration will best serve m y purpose iu m y 
effort to indicate why ihe Lang lav rope will noi give as 
good service (generally speaking) as l he standard lav. 
There an* (as I have intimated | exceptional cases 
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where the Lang lav rope will work, but only exceptional, 
ihey being perhaps controlled bv (be following condi
tions: " A high speed motion, very small drums, and 
numerous angles in the operation of the plant." 

Under these conditions, perhaps it might be advisable 
to use thi Tang I iv -.11 a-i-.unt of it- :xtra flexibility 
over and above the ordinary haulage rope made of seven 
wires tothe strand; and even in ibis condition, it is a 
question whieh only a rope manufacturer should decide, 
as to vv hethei* a rope made of nineteen wires to the 
si ram I i standard lav] would nol give heller service than 
a rope made Lang lay, seven wires lo ihe strand. 
This illustration once nmre forces upon us—and, like 

Banquo'8 ghost, •,vvill iml down "—Ihe fact that friction 
is an expensive luxury, and onlv I hose who need nol 
care whal ihe expense of the luxury is so they have it, 
should ignore its cost. 

Before leaving the subject of haulage, we might be 
considered behind the time if we made no reference to 
the latest development, i. c., "electric haulage." 

Electric haulage I as being introduced to-day) means 
haulage bv traction, and (-getting back to our old hobbj 
again) traction means friction. 
The problem—a simple one—is, we must move a given 

load (the power needed it is presumed we have at our 
command) by a sufficiently heavy motor to give us the 

the friction between the motor wheels and the rail to 
nil. This i after careful investigation) I am firmly con
vinced has, as vei.not been successfully accomplished 
(looking at the question of commercial eeonomy and' 
success l. 
Of course, I realize thiB remark will bring down on m y 

unprotected head, an avalanche of criticism from our 
:l.*.tri:d engine3.ro, yzt I will frankly say right here, 
lhat if I a istaken, I am as anxious"as they are to sec 
the ernu* of m y ways, and only too gladly will make 
due apologies and concessions for such discrepancies as 
they may point out to me, but, as I now see il, there is 
iml in operation, to my knowledge to-day, an electric 
haulage system giving t be desired mechanical results, 
and I would be willing n. guarantee to *-\w*-*\ said 
mechanical results on less than 7-V, of the capital in
vested in the electric installation, by substituting wire 
rope; hence, if this is so, electricity, is as vet, econom
ically speaking, a failure. In tact, le! me close these re
marks by suggesting that some of the rules lhat are 

fully as forcibly when applied to seeking coal—"avoid 

friction." 
T a k e ihe best of care of the health of your plant. See 

that all things work in h a r m o n y . See that "the joints" 
are well lubricated. See that each pari of "the plant" 
performs ils particular duty. See that il gets the daily 
can- thai it slmuld have to enable it to d o to-morrow's 
w o r k as ably as it did to-day's, a nd resl assured it will 
live lo a ripe old age, and m a k e all happy w bo e in 

ANTHRACITE TONNAGE ALLOTMENT. 

A Satisfactory Schedule Adopted by the Presidents 

of the Anthracite Coal Roads. 
T h e result of tin* meeiing of the presidents of ihe 

anthracite coal roads held in N e w Y o r k City on the 30th 
nil., is a uiosl satisfactory settlement of a'dispute thai 
for m a n v m o n t h s has had a disastrous effect on ihe 

anthracite coal trade. 
[nability to arrive at a satisfactory allotment for each 

road was dm* to ihe receivers of the Philadelphia*and 
Reading < Company, insisting on L'l per cent, of the total 
tonnage lor their road. As a resull no attention w as 
paid to proportionate toimages, and each company 
rushed as much coal to market as possible. This natur
ally glutted tbe market and ruinously low prices pre
vailed. The claim ofthe Reading Companv to 21 per 
cenl. of the tonnage was one that the. receivers of the, 
company, and manv others conversant with (he Head-j 
ing's coal property, considered a fair one. but the man
agement of the other roads claimed that the advent of, 
new mads, iu ihe transportation business, together with 
certain other features, had changed old conditions so 
much that the Reading as well as some of ihe other 
older roads would have to submit lo a smaller percent
age of allotment. 
A meeting of the presidents of Ihe coal roads was 

called for January 23rd, but failed io come to an agree
ment, and a committee was appointed to make up a 
report relative to the division of the tonnage for the 
vear 1896. 
This committee made ils report on the 30th ult., to a 

meeting which was attended by the following gentle
men :—Samuel Sloan, Delaware, Lackawanna and West-
era Company; E. 1'. Wilbur, Lehigh Vallev Kailroad 
Company ; J. s. Harris, Philadelphia and Reading Rail
road Company ; .1. lingers Maxwell, Central Railroad of 
New Jersey; Eben IV Thomas, Erie Company; Alfred 
Walter, Delaware, Susquehanna and Schuylkill Com
pany : Thomas I1. Fowler, Xew York. Ontarioand West
ern Company; Simon Borg, New York, Susquehanna 
and Western'; II. JI. Olyphant, Delaware and Hudson ! 
Canal Company; Geo. B. Roberts, Pennsylvania Rail
road ('ompany. 
Tbe report, which was adopted, makes tlie following 

allotments:— 

T h e v shall be subject to revision after thirty davs fn 
that dale. Tin* satisfactory solution of Ibis troublesoi 

question makes easy and practicable, a ration: licy of T h e i r Efficiency and Economy Attested by First 
restriction ot production, which is an absolute necessity. 
Metropolitan newspapers, a nd sonic p -Iv informed 
journals in the anthracite regions oppose^this policy of W (. r e c e n t l v publiBhed a description and cut of the 

'" Riedler Pump, manufactured by Messrs. Fraser & 
;s Chalmers of Chicago, and in a general wav gave tin 

to its merits. W e ar 

RIEDLER PUMPS. 

iy and Economy Att 
Class Mining Authorities. 

restriction, but every m a n conversant with t 
business, and w h o has the interest of 
•gion at heart, favors il. It is simply good I 

:.**• ,- • -V , • 1 ,' * •" - "1'inions ol purchasers a s t o ils merits. \\ e are n o w 
ness policy w i n c h it properly earned out m e a n s n fair afeie to supplement the description, etc., b y the following 
profit to ihe operator a nd tan* wages lo the miner, fl e x t r a c t a lrnl|l tlll, o f f i d a, ,,,,„.„ of tll,. M o n t i i n a M i n i n | 
may mean, and probably will mean, periodical suspen- ,•,, T ,,1 ** to Co., Ltd., 
sions at the mines, hul such suspensions voluntarily ft-oni 'report of Mr. li. T. Bayliss, general 
m a d e to maintain lair prices to,- coal are inhnilely belter ,(, fch c h a i r n m i l ;ill(| directors, Oct. i»:ii*d, 1805 
than forced suspensions due to an over-crowded market 
and the consequent break in prices. 

ng 

/*•••-//,,* Pumping Ent/ine.—This plant, which has 
ntly been erected in The I,(}00 ft. level, was rendered 

necessary owing to the greater quantity of water met 
™, , , ,, .cr, ,. , „ ,„_. , _, , with in the developments at the bottom of the mine, 
Ine Johnson Sell-Feeding and Sell-Releasing lube .,,„[ consists of a duplex differential Riedler pump with 

Expander. plungers 3) in. and 5] in. indiameter, audiM in. stroke, 
F actuated bv a horizontal * -.pound condensing Corliss 

M i n e managers a n d all w h o have the care of tubular engine, with cylinders 10 in. a nd 25 in. in diameter, a nd 
boilers will b e interested in the J o h n s o n i m p r o v e d tube 24 in. stroke, a n d has a capacity of 4m> gallons per 
expander, w h i c h w c herewith illustrate. minute againsl a head of ],*_':*ll feet, w h e n running al no 

It is ihe only radical improvement in Hue expanding revolutions. At the present time it is working to about 
devices since Richard Dudgeon's expander w a s invented one-third of its capacity, therefore it will be able to 
m a n y vears ago. T h e n e w expander requires neither handle without difficulty any quantity of water which 
to be driven in nor out. It is self-feeding a nd self-re- w e m a v reasonably expect to' encounter in these work-
leasing. It is very simple iu construction, a nd the wear ings. T h e erection of Ibis p u m p has resulted in a sav ing 
is so evenly distributed that the manufacturers claim of nol less than 00 per cenl. in ihe consumption of fuel 
that " w h i l e it m a v wear smaller, il will not wear out." | hitherto necessary for operating the ordinary steam 

p u m p s w h i c h were previously situ
ated iu Ihe 7DI), 1,001) anil 1,200 ft. 
levels, a n d it is evident that by 
this e c o n o m y of fuel alone, thi* 
Riedler p u m p will repay the cost 

In addition to the saying in the 
consumption of fuel, a considerable 
e c o n o m y is effected iu the labor 
and repairs necessitated by the 

.K.IIN-ON nia I:\CIM.i:n. operation of the p u m p s formerly 
in use; and it m a v be safely as-

Tlns is a feature that will be appreciated by all w h o sinned that Hie iutioducl i<>u of ihe Riedler p u m p " will 
have been worried by the necessity for continually re- enable us io un water the m i n e al an expenditure not in 
pairing a n d replacing the old style expanders. excess of 25 per cent, of that incurred under the old sys-

T h e J o h n s o n expander has been sold extensively to tern. I m a y mention ii is onlv within the past t w o 
the railroads a nd ship building trade during the past years thai the Riedler p u m p has been introduced into 
t w o years by a Philadelphia linn, but the J o h n s o n Tool the I'nited Stales, although il has been for B e time 
Co., of Wilkes-Barre, which has just been organized, extensively used in Germany, Austria, and other Euro-
will hereafter manufacture the expander, and will pay pean countries. 
special attention to the mining trade. The expanders In conclusion, I desire to assure you lhat the opera-
are made in all sizes from i': inch, up, and. a small publi- lion of vour mine and works is being Conducted in an 
cation entitled "Some Facts" issued liy the inanufac- admirable and economical manner by the various 
Hirers, which is sent free on application, gives iinpor- members of your staff, who, by their long service, are 
taut information concerning the tool. eminently fitted to occupy the positions thev hold ; and 

I further desire to expr'ess m y personal indebtedness 
,,,„ ,, ,, ,,. • _ ,_.. , lo them one and all for the assistance rendered me in 
Watt Mining Car Wheels. tbe administration of the company's affairs. 

With this issue of T O E COLLIERY ENGINEER IND M E T A L Believe me Gentlemen 
MINER, the Walt Mining Car Wheel Co., iif Barnesville, v ,,,.. ,,;*| f„n v 

Ohio, begin a series of advertisements of the cars and 
car wheels made by them. This concern in their ad
vertisement in Ibis number (page xiv' show a truthful . From report ofthe minii 

•d). R. T. 11 v 

R. W. R 
T. A. Ri. 

labors to 
vn, in an 

l>el*ivv*iri', I.-iekawiuni-i ;iml Wi-k-rii It. It 
Delaware and Hudson Canal Co 

Hhilnfli-lphia and Reading R. it 
Lehigh Vail, v i:. It 

N • Y 
I ' . ,,* 

N. V 

W. R. 

i.. and Western R. R 
isquehanna imn Schuylkill R. K 
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These percentages b e c a m e operative on the 31st ult., 
a n d they will continue in force until January, 1, IK97. 

o neers. Messrs. R. W. 
Ilustration of their works, which, withoul doubt, is ihe Raymond and T. A. Rickard, lo li. T. Bayliss. Esq.. 
mrgesl manufacturing planl in A rica devoted wholly general manager: 
to the making of mine cars and mine car wheels. " The admirable Riedler pumping plant recently placed 
The business which has required the establishment on Ihe 1,000 level will permit operations to hi* prose-

of such a plant has been built up mainlv on Ihe Watt ' cutcd to anv extent, on or above thai level, without 
Self-Oiling Wheel, which has met a very favorable fear of any disturbance of the regular work of the mine 
reception from mine operators ami superintendents bv a sudden influx of water. This pump is undoubtedly 
throughoiil all American mining regions where il has adequate to handle all the water that can be encountered 
been introduced. The shopsshown can, without crowd- above the 1,000. It is now taxed to only one-third of 
mg, turn out Kill car wheels and 20 to "SU finished ears ils capacitv ; and mosl of I be water comes fr above 
per day. The Watt Co. is also prepared to furnish axle.- the l,lilHl level. Yours truly, 
and car irons to any speeilical ion. 

It will be worth wliile for mim* superintendents and (Signed) 
buyers to follow closely tin* advertisements which we 
shall publish for this concern, for in each one here
after, some special style of car (with notes asto where' _ . ~ ... „ -
used) or some component part of special design, will be Immunity of Colliers from Cancer. 
illustrated. Some new things ihe Watt Co. will soon | Mt. T L U V b b (l|* [ronbri(w 
put on the market will be illustrated there al an early ..(--..i,*;,,,- -|u, ,..,|]s . nf cancer are well 

'lak'* teresting paper on the subject, states that he has prac-
_, , . —^ lieed for twenty-five vears in a district overlying the 
Catalogues, Etc. Shropshire coal-field, and during that time he'has been 

Tin-Link Celt Engineering Co., of Philadelphia, has surgeon to two collieries, yet he has never seen a single 
issued an artistic edition of advance sheets from iheir case of cancerous disease in a collier who was working 
1896 catalogue, which illustrate and describe the well- in tin* pits. •'Moreover.'" lie savs, "an examinaiion of 
known and highly efficient Monobar convevor. the books of the district registrar shows that of all 

Mr. Robert Allison, of the Franklin Iron Works, Port persons whose deaths are registered as due to malignant 
Carbon, I'a., has issued a neat catalogue of air com- disease during the past thirty vears, only two are de
pressors, pumps, high speed engines and general mining scribed as 'eoal miners.' Cf these, one I know posi-
machinery made on the lines of bis well known original lively had long retired from the arduous occupation of 
designs. coal-getting, nnd had for many vears followed the more 
Bulletin of Catalogue No. 30, Vol. I, Part :i, is the gentlemanly occupation of rat-catching. The other died 

title of a folder issued bv The Ingersoll-Sergeant Drill in the workhouse, and bad not worked in the pit for 
Co. It illustrates and describes air compressors and some time. Ii should be borne in mind that iu Ibis 
contains valuable matter pertaining to the use of such same locality cancer is very con n. and is often seen 
machinery. among ihe furnacemen, moulders, iron-workers, and 
A handsome souvenir catalogue with illuminated cover general laborers." Another practitioner living in the 

illustrates and describes the Thomson recording wall- same district is also unable to recall the case of any col-
meters. Tbe third publication is an artistically bound lier suffering from cancer. The explanation liespartly, 
set of 51 plates, illustrating by line engravings'various Mr. W e b b thinks, in the habitual cleanliness of the col-
electrical machines and plants erected bv the* (ieneral lier, who "tubs" daily as soon as he comes home from 
Electric Co. the pits; partly in the fact that bis habits rarely lead 
Tbe Hine & Robertson Co., who make a specially of him to drink water fnun casual sources, lie goes to 

steam plant appliances, issue a neat little pamphlet, en- work earlv, ami habitually in his working hours carries 
titled, on an artistic cover, "Waste Xot, Want Not." with him a quart can containing cold tea or coffee, with-
The old adage is very applicable lo the 11 inc A Robert" out milk. Ih- always returns home to dinner, at which 
son Co.'s specialties, as tbeir goods an- designed to jno- he usually drinks tea, or, if he can get il, small beer, 
duce the most economy possible in power plants. while bis supper consists of bread and cheese, with 

W e have received from The I ieneral Electric Co., No. sometimes an onion tind a pint of beer. The colliers in 
44 Broad street, New York, copies of three handsome Shropshire are a temperate, peaceable, law-abiding class, 
publications issued in connection with their exhibit at not given to excesses of any kind. Though they are 
tbe Atlanta Exposition. One is a twelve page folder, often seriously injured in their dangerous occupation, 
containing, besides other illustrated matter, three full they survive the most dangerous wounds and fractures, 
page views of their works at Schenectady, N. if.; Lynn, and although thev look pale and ann-mic, thev are in 
Mass.; and Harrison, N. J. reality a healthy set uf men.—Science and Art Mining. 
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EXPLOSIVES FOR COAL MIXES. 

Their Classification, Composition and Gaseous 

Products of Combustion. 

A Comprehensive Stud) of the Safest Explosives for 

L'se in Gaseous and Dusty Mines. 

Hy I'n.f. Vivian K Lowes, lioyal Saviil COIICKC llrecuwiih, Eim. lioyal Naval Collet; 
the Fed united In-

Last the writer had the honor of delivering a 
course of Cantor lectures before the Society of Arts, on 
the subject of "Explosives and Their Modern Develop
ment," and in the lasi lecture of thai course dealt with 
mining explosives, and showed, to his own satisfaction 
at anv rate, that all explosives which give rise to carbon 
monoxide as a producl of their combustion ought to be 
strictly tabooed lor use in eoal mines, iml only because 
of the'risknf injury to health and life fr the poisonous 
nature ot' the ir;is. bul also because even small traces of 
earbmi monoxide render mixtures ol eoal dust and air 
highly explosive, a poinl whieh Las. he thinks, been 
entirely overlooked in all experiments upon this si 

Cp in thirty years ago, gunpowder and a dified 
form known as blasting-powder were practieallv the 
onlv explosives used in mines, and the discovery "of the 
detonation of nitro-glycerine hv Mr. Allied Nobel in 
lsi;4. ami its inirodiietion under ihe mime of "Nobel's 
blasting oil," marks perhaps the most important epoch 
in tin* history of blasting explosives. Alter that dale 
manv and varied attempts were made to introduce new 
expliisives whicli should combine the important prop
erties of safety and efficiency. Blasting oil soon showing 
ils dangerous character, restrictions were placed upon 
its use and transport, and verv shortly after its introduc
tion attempts wei*e made to tame its explosive properties 
without reducing the strength of tin* explosive itself, 
efforts in this di reel ion giving rise to dynamite and other 
mixtures of this class, in which nitro-glycerine was 
taken up by s • absorbent material, and hv practically 
converting'il into a solid form did away witli many of 
the dangers inseparable from the liquid'state, and also 
enabled it to be more effectively detonated. 

As lime passed on il became manifest that there was 
still room for improvements in explosives lor mining 
work, and Dr. Sprengel suggested in 1s7:; ihe possibility 
of mixing together hydrocarbons, buill up from the 

a condition easily available lo,- combustion, wilh highly 
oxidizing bodies—in such proportions that complete 
combustion would he ensured. Manv attempts were 
made to utilize this suggestion, and thirteen years after 
In* had read his paper before the Chemical Society, 
several so-called safety Sprengel explosives were intro
duced into this country, and hav.* proved themselves to 
be a considerable advance in safety and reliability over 
their predecessors. 

In reviewing tin* properties of the various mining 
explosives now in use in eoal mines, it will he convenient 
to classify them according io i he way in whieh they 
produce the gas which gives the explosive effect. 
Class I. — Explosion dm* to simple combustion, as iu 

the ease of blasting gunpowder. 
Class II.—Explosion due to detonati. i the whole 

of the explosive, as in nitro-glycerine, nitro-cotton, ami 

Class III.—Explosion dm* tu detonation of pari of ihe 

bonite, westfalit, etc. 
This mav al lirst sight seem lo he an awkward and 

unreasonable method of classification, but inasmuch as 
the claims of anv explosive lor mining purposes must in 
tin- firsl plaee be based on iis safety as regards tlie non-
ignition of explosive mixtures in the workings of a eoal 
"line, ami as this in turn largely depends upon' the wav 
in whieh th.* explosive generates iis foree. ihe writer 
prefers to adopt ii in view of the considerations whieh 
h.* wishes to bring before tin* members. 

difference between the two being that whilst in ordinary 

greal heat-energy to the explosion, in blasting powder a 
slight lowering o'f temperature is obtained by increasing 
the proportion of sulphur present, and reducing tin* 
oxidizing material, the result being that during explo
sion, the products of eomlmsi ion although increased in 
volume, consist largely of imperfectly oxidized bodies 
whieh are llieu-selve.-'inllainn.able. 
Gunpowder itself is practically never used, and ihe 

onlv word thai ean he said in favor of ihe blasting 
powder is that it is cheap. It is absolutely unfitted for 
use in eoal mines, and iis abolition would i'lo away with 
more than Ihree-quarters the mini ber of deaths annually 
returned as being ean sed by miniug explosives. The 
greal danger attending its use, however, consists in ihe 
combustible mil ure of ihe products evolved during 
decomposition, a factor in eoal mine explosions whieh 
1 he writer ventures to think cannot he overrated. 
(In firing a charge of 1', lbs. of blasting powder, over 

:; cubic feet of c hustihle gas, consisting chiefly of 
carbon monoxide, would be produced, and this when 
mixed wilh pure air, would give over 10 ieet of an 
explosive, or at any rate rapidly burning mixture, and 
experiments whieh' have been made upon the effects of 

sions, show conclusively that even when lire-damp is 
present in such minute quanlil ies as to form a mixture 
very I'm- removed fr the point of explosion, il makes 
l he mi xl nre of eoal dust and air highly explosive. 
Traces of carbon monoxide will do exactly the same 
thing when the air is laden with coaldust, whilsl the 
temperature of ignition is lower than with methane, so 
thai when the air of ihe mine is charged with eoal .inst. 
the probabilities are that a very large volui f explo
sive mixture is formed bv the rapid escape of the 
products of combustion into the dust laden air, and this 
(being ignited either bythe llame or by red hoi solid 

a considerable area of explosion. 
As the explosion takes place, and as the earl mon

oxide already produced is oxidized to carbon dioxide by 
the action upon it of water vapor present, and also by 
iis direct combustion with oxygen, the hydrogen of tin-
water vapor is set free, whilst the healed eoal .lust also 
yields certain inflammable products of distillation lo the 
air. ami partial combustion of ihe eoal dust gives a con
siderable proportion of carbon monoxide once more, and 
this, driven rapidly ahead of the explosion, forms, wilh 
more coal dust and air, a new explosive zone, and so, 
hv waves and throbs, the explosion is carried through 
the dust laden galleries of the mine. 

In this way any explosive which generates inflammable 
products of incomplete combustion is unsafe, and should 
never he used even in mines where fire-damp is un
known, as such explosives are quite capable of setting 
up an explosion with eoal dust alone. 
A still greater danger arises if any trace of fire-damp 

exists in ihe mine, as this, together with dust, provides 
an alreadv explosive atmosphere, whilst the products 
evolved by blasting powder are capable of playing the 
same part as sulphur on a match, and causing ignition 
of ihe explosive mixture. 
Fire-damp, as has been shown by the numerous 

experiments made since Sir Humphrey Davy's memor
able researches, is iml easily inflamed, and explosive 
mixtures containing it nol onlv require a temperature of 
over 1,200° F., but require this temperature to be applied 
for several seconds, eonietimes as many as ten, before 
ignition takes plaee. 
This phenomenon is dm* to the absolute ignition poinl 

of methane being extremely high, far higher than the 
temperature at whieh it "de< poses into hydrogen 
and acetylene, and llu* result is t hat at a temperature, 
sneh as 1,200° 1*., decomposition of the methane mole-
i-ules first takes plaee. and the liberated hvdrogen then 
igniting raises the mass to the true ignition point, of tbe 
methane. This dual action requires an appreciable time, 
and ii is tbis alone which-gives tbe comparative safety 
in mines where anv (race of lire-damp exists. 

If we take the 'temperature developed liv ihe more 
prominent explosives, we (ind them to he far above the 
ignition point of explosive mixtures of methane aud air 
for a steadilv applied heat. 

Carbon dioxide 
Carbon monoxide 
Nili.if.n 

The si characteristic types of the first-clasH are 
ordinary black gunpowder and blasting powder, both 
mixtures of the combustibles carbon and sulphur with 
potassic nit rale as ihe oxidizing material, tbe greal 

I Whilst the ignition point of explosive mi? 
: various combustible gases whieh could he pi 
working of ihe mine, either produced by 
improper explosives, or liberated by the coa 

H,--. cent. 

Uuiy 

It is manifest, therefore, that if the products nf explo
sion escaped inlo Ihe mine al this temperature, anv 
explosive mixture in the mine st be ignited. This 

ure, however, ouly exists while the î*-vs an* 
inder tin* pressure generated hv lin* explosion; and 
li recti v they blow oul into the workings, expansion 
nsiani'lv cools them below ih,' temperature necessary to 
•ring about the changes leading to the ignition of mix-
nivs of thane and air. or methane, air, aud coal dust 
It is important thai ii slmuld he fully-realized thai the 

actor of safety depends to a great 'e'xtenl upon the 

le 

retarding influence of the chemical ehanges necessary 
before the ignition lakes place, and it is the absence ol 
thi.- wilh explosive mixtures of other gases lhat consu
lates a real source of danger. 

Fortunately the inflammable constituent of pit gas is 
practically onh methane, and with the use oi proper 
explosives i r explosives whieh ean be completely 
detonated, and whieh give neither combustible products 

- burning solids on explosion, a very fair degree of 
safety is attained. 

Directly, however, inflammable gases, otiier than 
methane,'are introduced, the margin of safe! V disappears, 
and wilh explosive mixtures which contain carboh 
monoxide, hvdrogen, or ordinary illuminating coal gas, 
l he point of ignition being the true one, no time is given 
for ihe products of ihe explosion to conl themselves 
down below the ignition point, and the gaseous mixture 

is fired. 
h will alwavs he noticed that in making trials with 

various explosives where pit gas is used I'or the mixture 
in whieh ihe explosive is fired, ignition is rare, whilst 
with mixtures of air and eoal gas, ignition isthe rule 
rather than the exception; and surely no one ean 
believe lhat this depends upon the few degrees higher 
point of ignition whieh the meihane is supposed lo 
possess, and it is this obliteration of the factor of re
tarded ignition whieh makes it imperative to discard 
any explosives generating combustible products of lu

ll is also evident that Ihe mon-" rapid the explosion 
the safer will it be, and no explosive should he used 
whieh relies upon simple combustion either as a primary 
or secondary principle in its action. 
A still greater source of danger found in the explosion 

of innsi blasting powders is the excess of sulphur which 
il contains, and whieh during explosion shows its pres
ence bv the evil odor of the escaping gases whieh con
tain over 7 per cent, of sulphureted hydrogen, whilst 
under certain -conditions traces of carbon bisulphide are 
also produced. 

As has been already pointed out, lite ignition point of 
carbon monoxide is about the same as ordinary eoal gas, 
and may he taken as being 1,18-10 1\, but tlie vapor of 
carbon 'bisulphide has an extremely low point of igni
tion, and ihe admixture of only :i per cent, of its vapor 
wilh carbon monoxide lowers ihe igniting point to 
below -too0 F. 
Blasting.powder and other explosives of the first class 

should unhesitatingly be discarded not only as being 
unsafe in use, hul also as deleterious In health, the 

! products of incomplete combustion all having a distinct 
j toxic effect mi the system. 

Taking now explosives of tin* second class, we come to 
] nitro-glycerine, nitro-cotton, and some of ihe Sprengel 
explosives, and ihe distinctive characteristic of ibis 
division is lhat all the members of it are capable of 
complete detonation, provided alwavs that Ihe right 
sort of detonator is employed. 

Nitro-glycerine, whieh 'lirst inaugurated the modern 
era of high explosives and commenced ils career as 
blasting oil, stands apart from all other nitro com
pounds, owing io ihe fact lhat it contains more oxygen 
than is necessary to complete I he oxidation of the carbon 
and hydrogen found in its molecule. 

Nitro-slycerlne 

2 [ t\lI-,[ X, 0 ),] * 
Carbon dioxide Water Nitric oxide Nitrogen 
li ( CO, ) 7i ( H, tt ] X 0 A'-. 

The result being that ii evolves no combustible prod
ucts, whilst its rapidity of detonation would make it the 
safest and besl ofall the blasting explosives—were ii noi 
for the danger inseparable from ils physical condition 
and sensitiveness to shock. 

When lirst introduced it achieved considerable success, 
as the f:.t of its bui:&* unaffected hv m; isture gay: it *t 
great advantage, whilsl the rapidity of-its explosion 
made it only necessary to prepare a borehole, partly fill 
it with nitro-glycerine, and then fill up ihe hole with 
water, the wate'r forming just as good a lamping for the 
nitro-glycerine when fired by detonation as if the hole 
had been plugged wilh wood or metal. The use of 
nitro-glycerine for blasting purposes is however attended 

be used for downward boreholes, whilst its transport in 
the liquid form has given rise to many accidents ; and, 
finally, the liquid state is not very suitable for detona
tion, as ihe fluid yields lo ihe sudden blow, and is often 
scattered instead of being completely exploded, so re-

subsequenl operations. 
When cautiously heated to 100° Cenl. it Blowly 

evaporates, at 200° Cent, it burns, I detonates 
at 2»7° Cenl. When a lighted match is applied to 
lit, it burns quietly awav, and when the light is re-

ved ihe flame generally goes oul ; indeed a lighted 
match may be extinguished by plunging it into nitro
glycerine. ' ll is, however, ilei.mal.*iI by a sudden blow, 
or by heating il to 257° Cent. Nitro-glvceriiie becomes 
solid at 4° Cent., hul s lich depends "upon the lenglh 
of exposure to cold 11 ntl ihis 11iav Iiappeii al from S° 
to 11° Cent., and in this condition it is e paratively 

• operation attended witli considerable risk! It is'stat-ed 
that exposure to the direct rays of I he sun vv ill eon vert 
il into a very unstable and explosive substance, ami also 
lhat the presence of ozone will sometimes cause its 
spoiil a neons decomposition, 
The general instability of nilro-glveerine, ihe liability 

to freeze, and the danger in thawing extends lo the 
mixtures in which ii plays an important part, and exu
dation of nitro-glycerine from mixtures containing it ia 
a danger so well'realized that it is needless to dwell 
"1 0* 

Moreover, some of Ihe besl of ihe II i 1 ro-g| y eeli lie 
class of explosives, sneh as blasting-gelatine, are among 
llu* worsi offenders as regards Ihe evolution of com
bustible products of combustion, as tin* deficiency in 
oxygen of ihe nitro-cotton employed is nol made up for 
by tin* excess present iii the nitro-glycerine used. 
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Such smokeless p o w d e r s 

of m u c h the s a m e eharaele 

all of t h e m w e tind the sn 

a n d poisonous products 1 

explosives. 

PRODUCTS OF COMBUSTION 01 

Noii-eotiiluistililr— 
Nitrogen 
Carbon dioxide 
Combustible— 

cordit 

j blasti 

3,1.9 

:;. Tin 
nable ai 
4. Th. 

* liable) 
.. The i 

whieh is responsible for the hulk of the carbon mon 
oxide, whilsl in cordite Ihe vaseline present, by supply 
ing extra carbon, gives a siill larger quantity, althougl 
more highlv nitrated cellulose is employed in making 
it than in the ease ol" blasting-gelatine. 
Nitro-cotton alone has from time io time been used foi 

blasting work, hut in this case we obtain Ihe niaxiiuun 
a unt of combustible products. The following analyse 
shows the products fnun a nitro-cotton containing i'!.: 
per cent, nitrogen on detonation :— 

The 

and il v 
the fore 

Non-combustible—-
Nitrogen 
Carbon dioxide 

roiiituistiMe— 
furl-in in side 
Hydrogen 
Methane 

T h e a m o u n t of carbon l 

reduced b y admixture with 

a n d Prof, Harold B. Dixo 

oxidizing aetion of waler va 

are well illustrated by the fact that if wet a n d dry nit 

cotton be detonated'there isa notable reduction in the 

quantity I carbon m n y.i ± \i-l:Ld by tin w t sample, 

a n d an increase in the hydrogen, s h o w i n g thai the water-

present has been acting as an oxidizing agent. 

W h e n detonated the gaseous products of the c o m 

position are : — 

nd ballistic are a m m o n i u m nitrate, the hitler being kept rather in 

gelatine, and in | excess. 

i of combustible Securite consists of a m m o n i u m nitrate a n d dinitro-

•rwise beautiful benzene, hut from the proportion of nitrate used ii is 

probable that carbon oxide is produced. T h e car-

, tridgea are coated with nitrated resin, i -.ler to protect 

or- N I T R O - C O T T O N t >**-111 from the action of the al sphere. 

There is n o doubt hul that tins group of explosives 

| approaches n m r e nearly lo real safety-explosives than 

a n y which h a v e vet been introduced. 
Ilistite. i 'or-lite. T I I .• i i i . L 

T h e low temperature ot explosion s e e m e d hv the use 
of amnioiiin ilrate, the absence of any combustible 
products of decomposition—except perhaps with securite 

- a n d Ihe lael lhat both the oxidizing material and the 

combustible are capable of complete detonation with a 

silllieienl Iv powerful fuse, gives these explosives enor

m o u s advantages over a n y others to be obtained, whilsl 

they are absolutely safe iii handling. 

T h e safety of the Sprengel explosives in handling a n d 

use is to a large extent d e p e n d e n t u p o n the fact that 

w h e n the mixture of a m m o n i u m nil rate and the nitrated 

organic body is ignited by ordinary flame, the a m m o 

n i u m nit rale requires a large a m o u n t of heat for its d e c o m 

position, in order to render t h e o x y g e n whieh it contains 

available for the combustion of the carbon a n d hvdrogen 

ii. the organic body, a n d ihe temperature of the burn

ing substance is not sufficiently high to propagate this 

action throughout tin* mass, Ihe result being thai to 

supplv of heal, or ihe llame firsl stalled simply dies out, 

T h e effect of this is that in handling, such, bodies are I Nitn 

practically non-inflammable, a n d w h e n they are m a d e ['-'n\\\ 

to explode b v detonation, a m o r e than usually powerful Robi 

detonator has to be employed, so that although with A n ™ 

nitro-glycerine mixtures a charge of 7 grains of mercuric g ^ u 

fulminate is a m p l y sullicient to produce detonation, sneh lilusi 

a b o d y as roburite needs al least 15 grains. Moreover,1'1'!"1' 

w h e n detonation has been produced, the a m o u n t of heat 

absorbed by the decomposition of ihe a m limn nitrate 

causes a very considerable lowering of the temperature (. 

of explosion. 

T o the writer's m i n d , it is an absolute sine iput n* 

that in a n explosive mixture for mining work, all the 

constituents should be capable of detonation, a n d th.* ;V'.**' m 

reason for this is lhat under these conditions the shock " " • " " " " 

of the detonator resolves both the oxidizing a n d c o m 

bustible bodies inlo their respective molecules, a n d that 

these then recombine into the gaseous forms w h i c h gi-ve 

the explosive force, (he whole aetion heing practically . M i n e o w n e r s a n d 

For ihe reasons w h i e h the writer has brought before 

ihe menihers, he thinks that Ihe selection of a safety-ex

plosive should be based u p o n the following points : — 

I. T h e explosion nuisl be due io detonation a n d not 

to simple combustion. 

•_'. ll i he explosive b e n mixture, both the combustible 

a n d oxidizing material nuisl be silscept ible of detona-

explo isl 

sive must be safe in handling as well as 

* p o u n d s of an unstable character w h i c h 

ange should be avoided. 

temperature of explosion should be as l o w as 

ible with rapidity of action. 

M o w i n g table gives an idea of h o w far the 

s m o s t in use c o m p l y with these requirements, 

II b e s e e n that the Spreugel explosives occupy 

lOSl plaee :---

BlaMii 

16.11 

ixidi- produced can b 

*>us oxidizing materials 

observations as to th 

u p o n carbon m o n o x i d 

ments, 

xplosi, 

lingi-lt' 

safficienl I'nhi 

xplo 

i answers to these requiri

ng with detonators contain-

nsure complete detonation, 

ought io he reduced to a 

T h e P r e s e r v a t i o n of M i n e Building's. 

anagers are gradually adopt-

26.7*1 
11.IM 
•I.J.i 

H> .11 

a' a > 
II.si. 

nstantaneons, a n d causing the projection of the hot ing the plan of painting breakers, tipples, engine houses, 
products with such velocity as to give n o time for the boiler houses, a n d all other buildings connected with 
decomposition of the m e t h a n e in ihe pit-gas, a n d ihe mines. 
ignition of its constituents. T h e p r i m e object of this painting is the preservation 

In order to obtain the requisite rapidity of explosion '' ol the lumber, a n d the a d d e d neatness given the plant. 
for ensuring safely as regards ihe ignition of gaseouB T h e cost of applying the paint is at least as great as the 
fixtures in the pit, th: r&acting porticne .f the expl : - «t cf tin paint ita; If, therefore it i.\ gcod s i o n - m y to 

lUSt be in the condition of molecular division, a n d use only a paint of recognized merit, a n d o n e that com-
; for blasting purposes Ibis ean only be obtained bv 
plete detonation. It is impossible to obtain safety I 

I a n y attempt at 
" l.pleof this * 

bines the most good qualities. It does not cost a n y 
ore to apply such a paint than it does to apply a poor 

al division. A n excellent quality. 
in westfalit, w h i e h is said 'i'hc manufacture of paints bos kept pace with other 

Several explosives have 1 
mixing nitro-cotton with 
only one of these still ill t 
the generation of carbon m 

ittoti with m i n e the 
howeve 
blown 

u m a d e on the principle of 
idizing materials, but the 
market is tonite, in w h i e h ence <>[ 
oxide is reduced b y m i x i n g detonat 

to be m a d e bv mixing 95 per cent, of a m m o n i u m nitrate industries, a m i to-day paint ean be obtained which not 
with 5 per cent, of shellac or resin dissolved in alcohol, only possesses all the essential paint qualities, such as 
the alcohol is driven off bv heat, and tbe mixture is covering capacity, beauty of finish, lasting quality, etc., 
ground and m a d e u p into cartridges. In this mixture but which also has the property of enonnouely limiting 
.L. • .. ..i. o .. u j_i_ J._J _.. i .1 . ! tlm ,.,-,...i„,...;K"i:t., .-..* ....,...] • r.:..i. :t :., *..i: ..1 i 

give 

not be detonated, a n d the pres- the combustibility of wo o d to'whieh it is applied, a n d 
nert material necessitates the use of a No. ii consequently will resist fire, where formerly paint would 
•litaiiiing 2.5 to 3 g r a m m e s of fulminate, to increase the combustibility. These paints, furthermore, 

lilrates. Such mixtures; explode the mixture, and w h e n detonated the amnio- cost no n m r e than good ordinary paints, such as our 
I' fused salts, whieh, if ninin nitrate only is decomposed, a n d the simple i - grandfathers used, 

iphere, would be ex- bustion of the resinous matter b y t h e products follows T h e value of fire-resisting paint ran be readily under 
tremely liable to ignite it, a m i although the combustible ; as a secondary reaction, with the result that the period stood, for while it serves every purpose for which it is 
gases evolved are reduced in quantity ihey are not done of explosion "is very sensibly increased, and the risk of designed, it is an absolutely automatic lire extinguisher, 
away with. 

Besides nitro-glycerine ami nitro-cotton, such of the 
Sprengel explosives as are capable of complete detona
tion come under this group. The Sprengel explosives 
have been largely used for blasting purposes, both 
abroad tind in this country; those used here 
of mixtures of nitrated hydrocarbons and ami 
uitr.it 

ch The ;IS •*•' 's "(,t necessary, as is the case with 
i gr. hose, to have on b a n d to extii 

ekels 

] ; M. but as soon as the H a m e s reach the paint they will die 
ut for w a n t ot" fuel. 

loll of ihe pit gases becoi 

•e of danger, as, instead of being in ;i in 
of division, the smallness iif the" particles .. 
1 b y t h e degree of fineness to w h i c h it is ground, T h e J a m i e s o n Fire-Resisting Taint, m a d e b y the 

t a n d a blown-out shot w o u l d he accompanied hv a s h o w e r Jamieson Fire-Resisting Taint Co., of t;2 and t-4 William 
i of sparks of the burning resin. T h e fine condition into St-> N e w Y o r k , is a n especially good paint i'or m i n e use. 
! w h i c h it m u s t be gro u n d must also increase the troubles ' II llils been on the market long enough to establish all 

Roburite, introduced by Dr. Carl Roth, is a simple , due tothe hygroscopic nature of tin* a m m o n i nitrate, claims m a d e for it, and its lire-resisting qualities are of 
mixture of nitrate of a m m o n i u n with chlorinated meta- ' O n these grounds one would expect westfalit to be the ;l '-i^'1- order. 
dinitro-benzol. T h e a m m o n i u m nitrate is first dried least efficient a n d least safe of the Sprengel explosives 

• ^ r e ^ V J ^ J j ^ f ' W f V ^ J ^ ^ M I" <l<'---i<li;.f as to the relative claims of the other Novel Plans for River Gold Mining. 
: temperature ol w (ent., and the melted members of the Sprengel group, ammonium nitrate beinn* I • m u d is added, and the whole stii 

One 
is st 

.rtridg 

on lo . llu* besl w i hi one in which the 
an intimate mixture is obtained. O n cooling, the yellow ' nitrated combustible is the mosl susceptible lo 
powder is ready for use, aud is stored in air-tight | tion, as this reduces the chance of miss-fires or partial 

A hi 
gold m 

delo isters, or is made up into 
deliquescent nature of the a m m o n i u m nitrate, the and the writer should expect the cfiloro-dinitro-benzol 
finished explosive must be kept out of contact with the used in roburite to answer best to this requirement 
atmosphere, aifd fortius reason the earl ridges are water
proofed by dipping them in melted wax. 
This mixture is not exploded by ordinary percussion, 

firing, or electric sparks. If a layer of the' explosive is 
si ruek a heavy blow with a hammer, the portion directly 
receiving the blow is decomposed, owing to ihe heat 
developed, hut no detonation whatever takes pi; 

anv way attei 
of tin 

•d, whilst 
substant 
robu 

the spol in of th 
b.* mixed with gun- • bonite, w h 

n as well as increases the rapidity of explosion, mind ii 
•Ivlilll.-ki 

qui 
The third group of explosives consistsof 

the first and second groups, in which a body susccptib]. 
to detonation, and generally of an oxidizing character 
is exploder! and the products made to act upon a com 
bustible. 

Westfalit, which has just been contrasted with tie 
rest of the Sprengel explosives, is an admirable exampli 

hlv interesting and ing 
.iiig has recently been 
St. Leonards,'wliose nai 

-yob 
method of rivei 

•d bv Mr. Charles 
idily recurs to ill. 

but. eompara 

up, but the most important tn 
of a mixlii 

tivity. The method in 
s best illustrated by a description, necessarily 

s of In: f -i:J fragm; ntar*. of th plant n :*enl ly in irnite 
ured in a north-country town to carry mil Mr. Bell's 
dea. The apparatus in question, if so il m a v be called, 
•onsists of a floating pontoon, 70 feet long bv 25 feet 
•road, 5 feet deep iu (he middle, and drawing at work 
ibout 2 feet 4 inches. In the centre is a well, inside of 
\ hii-l ves up and d o w n a cvlinder 2 feet 15 inches in 
liameier; and ai the bottom there isa working chamber 

wder, and the gunpowder be then ignited, the latter nitro-glycerine, 30 parts of nitrate of potassium, 4 part 
f about 25 parts of li feel iu diameter ami 1 feel in heig 

explodes and scatters the roburite will 
Koburite ean onlv be exploded by a E 

ful detonator, and on decomposition th 
contain no combustible constituents, hut 
carbon dioxide, water, a n d nitrogen, wit 
<>f hydrochloric acid gas, w h i c h is at one 

f barium, 40 parts of * 
ally power- of carbonate of sodiu 

id-i eal. 
•tight . 

detonation, the 
id I part, the bed of tl 

When th cylin. 

olved glycerine is decomposed and r bustion of the wo 
al at the expense of : 

it, and at the top 
is lowered towards 
L'ing kept ata height 

if ujore than a foot above water level—a workman en
ters, and the water is gradually forced out bv means of 

ot the nitro-
small trace glycerine and the metallic nitrates takes place. Then* 
ndensed by [ is no doubt that the admixture of so large a proportion pr-

the large volume uf water vapor evolved, and gives of carbonaceous material reduces the temperature of the trie light. The sediment on tl 

ressed air. At length the bottom of the cvlinde 
led of |he river, and the operator is able to 

1 wilh his work dry-shod, and by the aid of elec-

rise to no inconvenience. to the sluiee-bi 
otto 

suetion-pipes working either in-explosion, hut it also makes it om* of the worst offei 
Ammonite is another explosive of this class, which as regards the generation of combustible products, and I side or jusl beyond the edge of the cylinder." The box,. 

s manufactured from ammonium nitrate and dinitro-, if carbonite be exploded in an experimental bomb, the retain the gold and reject the gravel Aa* into the river 
•uplithalene, these substances being blended in the escaping gases ean he ignited and will burn with a behind the dredg I hi the ideal tin of tin 
proportions necessary to give as the products of c o m - | characteristic carbon m o n o x i d e flame, over 4il per cent. * process, a n d if, ihpractice, il onlv w o r k s oul fairly suc-
bustioii carbon dioxide, water vapor, a n d nitrogen, but of the products of its t bustion consisting of this gas. cessfully, a distinct a d v a n c e will h a v e been m a d e in the 
during the decomposition taking place, probably s o m e S o far, carbonite has c o m e out in trials a n d in practice method's of river mining. In a n y case w e shall w a t c h 
m o r e complex action occurs, as small traces of a m m o n i a in a very satisfactory m a n n e r , but a blown-out shot in a the further development of this novel and improved 
can generally be detected. j dusty m i n e would be quite likely to lead to an explosion, application of an old principle with considerable inter-

Bellite consists of a mixture of diiiitro-benzein* with whilst the fumes nuisl be Very injurious to health. , est.—Mining Journal London 
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PROSPECTING FOR GOLD. 
COLD PLACERS; HOW THEV ARE WORKED. 

I he. of the Origin of Gold S a n d s and the Historj , 

originally occur in veins and that all gold found in by streams, to breakup and winnow whole mountain 
placers and in the sands of rivers must at one time or sides of such porphyry, we might readily account for 
oilier have been derived Fr the breaking up of such the gold placers formed from such, and by no means 
veins by glaciers and the winnowing of the material by think of attributing the gold to gold veins in plaee. The 
streams and floods. I do not think this is entirely or in same may be said of many other crystalline rocks, and 
a large part the case. It is very certain thai" many if Sandberger's lateral secretion theory has any weight, 
placer deposits derive their gold from such veins, but by most crystalline rocks contain in these elemental erys-

ansall; still less the amount, distributed over the t a Is and' minerals minute portions of gold as well as of 
,. . . ,,. .. . .... , rivers of the world in regions not remarkable for gold- the other metals. In experience in the AVest it will be 

ami Distribution nt bold l lacei Deposits I brough- bearing veins. I believe that gold is concentrated in found that by far the largest and most, important gold 
out the World veins, but is widely and perhaps minutely distributed mines are decomposed dykes impregnated with gold, and 

also through the rocks themselves, more especially the in other rocks the expert is often sorely put to it to 
. granitic and igneous rocks, lavas, porphyries, etc. If we define his ore body, as there is no visible vein in plaee, 

it.>n (nr T H E ('m.i.trRV F.NI.IM- 1 r. i\n Mn* ll. MiVhi: liv I'mf ° 111 1 1 • 11 1 • **** • • , • , , ,: , , - • , • - , • • 

eould break u p a n d mill as glaciers a n d erosion h a v e but the ore-yielding b o d y is an indefinite impregnation 
done, w h o l e m o u n t a i n s of granite, w e should undoubt- of the country rock along certain not sharply defined 

In these davs. w h e n all the world is alter gold, a n v ,,,n.v find •' small residium of gold irrespective of quartz zones. To the breaking up of granite and other moun-
information as" tn where to find it and how it is extracted veins. Many of our lavas in Colorado, especially those tain ranges over the earth's surface by the wear and tear 
and mined is of interest. In former articles we have known as andesites and rhyolites or porphyries, if of erosion and time, we attribute in most eases the gold 
riven some account of its occurrence in veins how to ground down, will yield gold, and often even on a small found far and wide in rivers, though possibly a mythical 

these, and how they are mined. W e have scale will assay in gold. In the Cripple Creek region, Pactolus river flowing golden sands may derive its extra-
idiiiary wealth from gold veins not far distant. 

DISTRIBUTION OF GOLD PLACER DEPOSITS 

Arthur Lake; 

prospect for tin,._, 
also given some account of placer mining and cited one which is covered with a dense mass of andesite and 
nr two typical examples. S'ow we propose to give in . phonolite lavas, the gold is by no means found to be ' T]||, n i S T O R Y 

succeeding articles a full history of placer deposits and restricted to ̂.-called veins, but almost any piece of lava | 
their mode of exploitation. Placer 

•diet, so. will, we pi 

entl'r 

irado the signs of tint 
apparent. Old, aband' 

•ear t 
shing 
•kers. 

1 bi 
is 

Th 

In 0 
already 
placers that" were just skimmed 
by the old-timers of '59 an* being re
examined and efforts on a large scale 
made to reach down to bed rock, 
which the ••--Id-tinier," with his 
simple appliances, never dreamed of 
doing. Now tracts of placer ground 
are heing taken up and long lines of 
ditches constructed for bringing water 
to bear on placer deposits which were 
never touched in the old days, because 
there was no water at hand. New 
schemes on large scales are being 
started, and with the newest and most 
approved appliances, like the placer 
at Roscoe familiar to our readers. Be
sides going down to bed rock in river 
beds whose dry banks were just skim
med by the prospector with his little 
sluice and Chinese wheel, the water 
of the rivers themselves is being 
turned from its natural course, expos- DBAIKAGEMAPOF ASIA; DOTTED LINES SHOW LOCATION OFU-OI.II DEPUS 

ing long reaches of river bed and entirelv new and picked up at random will assay in gold and sometimes 
virgin ground, and thia ground is being worked down to even as high as $25. Nor in the so-called veins or in the 
bed rock, though it be 50 or fill feet deep, by deep and mines is the gold found restricted to orthodox quartz 
continuous trenches with the help of giant nozzles and veins or veins of any kind, or even to fissures of any 
Ludlum elevators and approved series of undercurrent kind, but quite often'it is diffused through the substance Serio are estimn 
sluices. The old-timer with his "Long T o m " or of the lava along a certain broad zone or in a dyke pene- 1802. In Spain 
"rocker," and his little squirt of hose pipe would look trating previous Hows .if andesite lava. In some eases have washed thi 
•m iu amazement at great 'Hi-inch stave pipes and giant large masses of rotten, honey-combed granite are Pyrenees, whirl 
nozzles and Ludlum elevators and . 
sluice after sluice in long succession. 

Placer mining is the earliest Eorm 
of gold mining known. All the gold 

sort of simple placer mining, in most 
cases from the sands of flowing rivers. 
The gold of Ophir that made Solomon 
so rieh n as extracted by washing river 
sands. The gold of {lie Aztecs and 
Indians was all derived from the same 
source. Thi* ancients never seem t<> 
have thought of looking fm* or work
ing leads in plaee. Even their tin, 
which was procured so abundantly by 
the Pho'lieeians ;in.l s< * niueb used in 
making bronze implements, was 
derived from surface washings or 
"-tn-ain tin," and their extensive 
Burface placers are visible in ' ireat 
Britain at this day. Il wa- not till 
quite a late date iii the world's his-
tory thai gold leads in plaee were 
looked for and mined. Even in our 
own countn the old prospectors of 'oil 
were all placer miners, all gold wash
ers, reiving nmre on their pan t ban on 
their pick, and il was imt (ill s .* 
time after gold was discovered at 
Snllei-'s Mill, in California, and an 
elaborate system of plaeei* mining 
established, that the miner bethought 
him of looking up the localities where 
all this gold might eome from, and 
found leads of gold and silver in 
place and developed them. 
Placer mining or gold washing on 

a -mall or I a rye scale is being and 
ha- been carried mi in nearly every 
country of the known world, even in '— 
countries not generally considered as 
carrying gold veins in place. Every greal 
world has been more or less worked for g 
the sands of tin* sea beach. 
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mistake, ami that i it is suppose 
lieve In l.r 
that all 

shipped as ore, being thoro 
matter. Again, at Leadville, in 
ami Ibex, in llir greal gold bel 
gnlil is by nn means in veins, li 

r bell of decomposed py 

U> 
nf the leading 
idville region. 

rucks. 
Suppoi 

nnpi 

country 
gold-be. 
is conveyed by caravans to 

permeates a thick i principal article of export inn 
• porphyry, quite ' dust was also obtained on tl 

ling the structure of the Madagascar, in ill 
iovv, a glacier, followed supposed to be (la* regit 

OVER TIM': WOULD. 

Among the earlv records of gold 
washing we learn'that the Greeks 
from the earliest times carried on 
an extensive commercial intercourse 
with the people who lived north 
and east, of the P.lack Sea, and drew 
largely on the gold fields of Siberia, 
from whieh source the Gothic tribe 
of the Mn.-snget.H- also obtained their 
wealth. These gold deposits are sup
posed to have been situated in lati
tude 53° to r>"»° North and are said 
to be identical with those worked by 
the Russians during the present 
century. In Asia Minor the moun
tains and streams of Phrygia and 
Lydia yielded gold in ancient times, 
and there was supposed to be, ac
cording to Herodotus, Ihe wonderful 
Pactolus river, from whose golden 
sands Croesus is said to have derived 
his wealth. The sands of Asia .Minor, 

ince ceased to 
yield the precious metal. 

Strabo says that imperial Rome 
was inundated with a glut of gold 
from her northern mountains, the 
Alps. (These mountains, be it said, 
are largely composed of granite and 
other crystalline rocks.) PolybiuE 
says that iu his times gold mines 
were so rieh about. Aquileia * 
that if vou dug hul iwo feel heluW 
thi' surface you found gold, and that 
the diggings generally were not 
deeper than fifteen feet. * 
Italians aiding the barbarians in 
the working fm* two months, gold 
became forthwith one-third cheaper 
over the whole of Italy. Cold al-

varioiis localities in upper Italy, but 
•oor, and at the present time no gold-
•ried on except hv a few* individual 
amis of the Oreo, the Jassin, the Po and 
led to have yielded 300 ounces gold in 
and France'the Romans are staled to 

e sands of streams along the base of the 
e also composed of crystalline rocks. 
The Phieneeians obtained gold 

from the bed of the river Tagus 1100 
C, and washings are reported 
ng this stream as late as 1833 A. D. 

The Donro sands were worked for 
I bv the Arabs until 1147 A. I >. 

[Ip to the close of the fifteenth cen
tury the deposits of tin* Ariege 
yielded annually about Hit) pounds 
of the precious metal. As late as 1846 
gold washings are reported along the 
Rhine between Strassburg and l'hil-
psburg. i Itis worth noting that all 
lese rivers mentioned have their 
turces in, or drain regions of crystal-

In Africa the ancient Egyptians 
lined the precious metal in "Nubia, 
nd there are mines extant between 
lerenice and Suakim on the lied Sea. 

These are spoken of bv Diodorus Sic-
ulus, and shown on one of the oldest 
topographical maps extant, preserved 
in Tunis. 
The earliest, record of the Egyptian 

mines dates from the twelfth dynas
ty, and those of Kordofan, iu Abys
sinia, are mentioned bv Herodotus. 
That crystalline rocks exist in 

these regions is shown bv the great 
noliths that have been dug up, 

many of which are of red crystalline 
syenite, a rock very like red granite. 

fact, a verv large portion of tbe 
ntinent of'Africa is of granite, 
•nee it has been claimed as one of 

the oldest, countries geologically iu 
Ihe world. 

Nearly all the gold obtained in 
Africa till within the past few vears 

Iron, alluvial deposits." The 
f Sarah contains numerous 

luvions worked by negroes. The product 
i and Algiers as a 
uinea coasts. < rold 
east coast opposite 

try f Sofala 
whence S. onion 

by smne 
ibtained his 
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wealth. Of the digging 
Trans\aal and LeycSnbi 

1 the past few ye 
district, where' 

nenced in 1S14. In llu 
emarkable for their in 

5 are W O O D E N W A T E R PIPE. 
ill 

gets weighing as much as 11 pounds have been found, is not uncommon to nnd gems an.l precious stones in Its Advantages Over Iron Pipe for Use in and About 
we will speak later. The gold export of all Africa the tailings of placers. Quite a number nl diamonds b M ' 

Ural th, 
ami precii 

in.in 1411:*. tn LS75 is estimated al t*1l'(i,K57,IWl. have been so found. Garnets are exceedinglj 
In India, in the Bombay presidency, gold-bearing de- Rubies, too, are found, and main- uther heavv crystals The wooden water pipe (patented) made by Messrs. 
posits exist in the district of Belgami, Dharwar and ii I gems characteristic nl* crvstalline rocks. * The Ayrault Bros. A: Co., nf Tonawanda, N ew York, is 
the Mahratta country. The sands nf the Surtur are Altai region in Siberia was early discovered. On the worthy the attention of mine owners and mine mana-
gold-benring also. The central provinces of linlia con- Yenashinio river verv productive placers were found, gcrs. Owing to its non-corrosive qualities it isthe hest 
lain many small deposits nf gold, Iml (he number nl" alll gh the gravel was 1ml In feet deep Iml 7m, lee! type 1.1' pipe for use as column pip let* moderate 
g.ilil washings is comparatively limited. The ancient wide. Thev work fr Mav to September. In s e heads. As waler supplv pipe it cannot he excelled, as 
gold mines of Madras have been rediscovered. The districts there is a scarcity of water. In the greal l'il itis practically indestructible fm* such service if prop-
great wealth of the nabobs of India is supposed to have river, 230 miles long, the valley is 3,000 feet wide. The erly protected from freezing. It is made fnun first 
come from these mines and from Malabar. Regions are river in plaees is verv rapid and narrow. The pay in growth Michigan pine, with I he sap entirely turned off. 
iu places covered wilh tailings showing the industry of places is confined In a channel si! tn Hill feet wide and IL' Ordinary wooden water pipes will m.i meet'the require-
S..1111. ..I' the ancient tribes. Gold quartz is heing mined teet deep. K11 hies, zin s and tourmalines are i'i I. ments fur twu reasons:—First, thev will int. mi the out-
in different parts ia' the prot ince ol Mysore. A number O n Borne of the mosl promising grounds nn the Lena the side, in some kinds of soil. Second, they are not sti g 
nf rivers having their sun ices in the State nf Travaneori climate is very severe ami the ground frozen the entire e igh tn sustain the pressure thev- are generally sub-
contain gold-bearing sands ami gold washing is carried year. I In Alaska thev break .nil large blocks nl frozen jected t... 
on in these ph sat the 1 mencement and termination ground and thaw or pound the gold out .if it. I These deficiencies are mere, une in I he pipe innnufac-
11I* the rains, jusl as in I '.ilnrailu al the beginning nf .,,, ,|( fV)„,,, , , lured I.v Messrs. Ayraull ami hint hers in the following 
spring anil iu must nf nur western slates, wilh the manner:— 
close of winter In iis commencement again. I'm- placer Imperishable cemeni is applied In tl tside of each 
mining is a summer upation ami dependent on the M I N E F I R E E X T I N G U I S H E D . section of pipe after the sap is removed fi* the timber, 
upi ess ui* freezing up ul ils water supplv. The san.ls lints protecting it from the action uf the soil, and effect-
of the streams of Ceylon, the Philippine Isles and the A Fire in Port Royal Mine at Port Royal. Pa., ually obviating the first objection, as given above, to the 
Indian Archipelago carry gold. A *n, ere has . * nia. ' """I "!*••-• The sec I deficiency is supplied 
heen extensive mining bv the Chinese ami natives, ..ver Extinguished by Successfully Cutting Off the i,v spjraiij winding ihe pipe with iron before coating, s,. 
:*i*l'llt> ..I* the former heing in.w employed ill Ihe gold Air from the Burning Portion. , M to make it. sufficiently strung to sustain any urdinary 
holds. ( W e mav mile here lhat Ihe mcks nt these ° necessary pressure. 
islands are forthe most part volcanic and crystalline and As a waler pipe il possesses the following n.lvan-
the whole archipelago is *e or less volcanic.) Written foi T H E COLLIEBV E M U H U H AUD METAI. MINE» bj tages:— 

In the seventh rcntui, Ihe Chinese traveler [linen- I*. Gray. • n I( j(. ch e a p 0 1. ,|,.m (,,,„. , L>, it ;s m o r e . |,, j t, I»J. -; 
thsang describes the country north nf Knen-Lun toward Port Roval Mine is situated in the Ninth Bituminous 1:', 1 it can he laid I'm- less n e y 14 1 service connections 
the desert ,.l* Gobi as a gold-bearing district, s, - District ..i' Pennsyl vania. and the coal w i.rlie. I is Ihe are more easily made; (5) it better intains the purity 
where in this district Ilunihuldl locates Ihe land of gold "nine feel semi-bituminous seam.*' Il is worked hv ihe ,,l the water; (0) mineral water will nut corrode or de-
sand spoken "( I.y Ihe Dardai. Pumpelly slates thai pillar ami chamber mei In..1. The ventilation, which is stroy il; |7| est ui repairs is much less; IS) it is nut so 

al all times ample, is produced by large liable lo freeze; (tl) if fruzen, the elasticity nl* the tim-
blowlng tans, the w hnle cnrrenl heing her iu ihe ].i]ie allows Ihe aetinnof the "froBt without 
divided into two main spliis. injury; I 10) this quality renders it. less liable to burst 
The plant is owned and operated by fr hammer action of p u m p or hydrant; (111 no see

the Pun Royal Coal and Coke Co., ol ti f pipe has been known to be so weak that SO His. 
Youngstown, Ohio. Il is well equipped pressure could nut be kept on the line in case of lire; 
wilh all Ihe latest ami si approved 1 IL'I its weight heing much less than in.11, freighting il 
machinery. The under-cutting ofthe is much cheaper. 
cnal is dune by Ihe Jeffrey air power As a column pipe its advantages are practically enuin-
ininiiig machine. The holes for blast- crated above. 
ing are made bythe Jeffrey Giant air Messrs. Avraull Bros. & Co. issue a neat illustrated 
power coal drill. A large compressor 1 catalogue that describes the pipe mure tullv than can he 
manufactured I.v Ihe Norwalk Iron ,1 in such a mnice as I his. Thev will cheerfully send 
Works I'n. uf South Norwalk, Conn., a copy 1 mine owner or mine manager. 
furnishes ihe power required in thej 
mine fur all machinery including ihe , 
pumps. W i n n 1 he chiueiy is all In IrarlocK s Water-Proof Hydraulic Packings. 

, ion the exhaust air materially assists The constant demand for a superior packing lor ihe 
the ventilation. The cnal mined is very plungers and pislnns uf pumps, induced the iiiniiufacter-
gase. iiis ami u requires considerable care 1 ers of the Garlock 
on the part nf Ihe miners when using 
explosives, In prevent the tl is h u m 
Ihe powder igniting Ihe gases given off 
trom the freshlv blasted coal. 
Some time ago, by the carelessness of 

a miner, a lire was stalled al the wink
ing face ..I' Nu, II! hull entrv, anil il hail 
made such rapid progress and C O M red 
such a large area when discovered, thai 
the ordinary methods of dealing wii 
such fires were uf nu avail. Telnporarj 
stoppings of suitable material Mere 
hastily thrown uj I later substantial 
stoppings of brick and shine were 
erected, the nhject being to exclude all VN"~ -j'Z^-^r/y-^ is sure In answer 
air from the fire. A n iron pipe fitted ^STTfS^-T^^T^' •' ' ' purpi 
with a valve was placed 111 each stopping ^ > " > s - _ — ^ 2 r This packin 
andtestswereina.lofr iiuclniim. ^" ' " ^ Ihe outcome of 
. if Ihe gases which Unwed ,,,,1 when the r ,,, M , it,,,,:,,,,. numerous experi-
valves were ..pencil. It was finally ( -I I'ukis.. ments anil prac-
elll.le.l from I,'Sis made al Ihe Ul'ullllls tical lesls ill ihe 
ofthe pipes, that llie lire was extinct. waler end nf pumps, hydraulic elevfltorsand hydraulic 

The mine was safely operated fr , •hinerv, with resuils ll ullv justify iheir claim 
re was hist discovered.except a few dais that they have produced a lirsl-class water-proof] king 

pire. Ihe greatest iber ol washings is in Ihe during which time the stoppings were being erected, and fur light nr heavv duty made uf ihe besl Max and 
province of Se Chuen, also the Kuen-Lun uiitanis not a single accident has occurred. thoroughly lubricated wilh a water-proof eon,,,,, 1 
penetrating cenl nil China. Placers are nut uncommon "11 Saturday, January 41 h, at 5 p. m., after all the W h i c h is strict!*, free fr acid This packing is made 
vicl.ling coarse gold. Hundreds of thousands uf natives workmen had left the mine, a party of explorers headed in -ill si„.s up to two inches 
work the Bands of the river Kinsha Kiang. (Thatplacer by the mine foreman, descended No. 1 shall ami pr..- Heretofore, Ihe besl rawhide hydraulic packing 
mining In " J o h n " is ew business is evident from ceeded In ihe stoppings already mentioned. T w o lire answered the purpose well for a time, but sunn became 
Ihe ready wav in which he lakes hold nf nor western hnsses were soul to examine tile workings anil also lu water-snaked and snfl fr Ihe use 'of nils losill"* its 
placers ami manages lo gel hoth gold ami wages where I see lhat every workman was nut uf the mine. As soon strength, and piston plungers were sure tu leak badly 
11.1 while man can. I as they returned anil reported all safe, work was com- requiring constant repacking. This packing is intended 
fn Japan guld was lirst discovered 111 .4'.l A, It. ami menced nn the brick ami cement and s 1 air was mny- i.u resist excessive pressures and retain its solidity I hie 

the art nf mining is said tn have been introduced from ing into Nos. hi and 17 butt entries for I he firsl lime in of the principal claims for tbis packing is that itis abso-
china. Marco Polo in the thirteenth century says uf about live n Ihs. T w u of the exploring party soon hitclv water-proof and oil-proof. Engineers who daily 
Japan: "Thev had guld in the greatesl abundance, its full,,wed in ihe direction ..1* the air current and i xpe'rience the difliculties of leaky p u m p plungers will 
sources being inexhaustible." The Portuguese between short time all were able tn reach the working face ..I no doubl greatly anureciate the advent uf this Sacking 
[550-1189 exported 300,000,000 dollars in guld, till the No. 17 entrv. There we found the entries almost closet) 
Japanese govern nl forbade further export. The do- with fallen'strata, and we could scarcely crawl ..ver Ihe 
pusils were mostly shallow placers. The gravel beds falls to No. hi entry. The opening was nut sntlicient The Chicago Drainage Canal. 
are of river origin, limited in extent and uniformly [or good ventilation, so the men went at il systematic- ,,- , , ,•, , ,, ,, ,, < . 1 11 1 
poor. The richest deposits near Yesso contain less than ally ami soon removed enough stone lu allow a sufficient ,. '', v ,', x- ', 1 „ ' , ;i , ,, ,7 1, ,,', , 1 
7 cents per cubic vard ami the average of the hest dues opening for air. -V- .1 A • A •".""ll1' '"unuaicu pmnpiiiei ue-. . ,. 1 r : ',, , -i ,, .-, .- ... • ., scrihnig t ie I hieagu innnage I anal, w Inch ranks alining not exceed o* cents. Meanwhile, ihe ventilating current was efficiently* ,1 1 r , - ,•, ,,, ; , . ,1 ,,,, . a-i Russia has extensive gold-bearing deposits and in doing its work, and by 11 p. M. a continuous current ,'.f , **• >"s*""*'*'"!- I"",'*< i*- " '" " m i n t , tne these northern regiuns we mav expect 'that manv uf air was passing through hull, entries. W e found thai ' •","'', ™"l while !u,. ,lTo «,!l ! ',,."'''''.' n'!", I "' theu, were laid duwn through the agency nf ancienl Ihe lire was entirelv extinguished, and there was nol '* glaciers as well as I.v modern rivers. Tim principal the slightest indication of heat anywhere. mining districts are tlmse nf the Ural, the Altai region I examined the territory In endeavor In learn thi western Siberia, western Turkestan, the northern tent of the fire. I found charred coal, coke 

f \ /• Chaga/ <!, 

Lake \MachanvC\b 

,Ar,galaf 3S 6Vu.a .£ ^S**". 

Cape of Good Hops 

MAP ui v 1 ni, v : DOTTED PORTIONS Snow GOLD DEPOSITS 

gold is fnund in fourteen nut uf eighteen provinces of the the til 

of liigersoll-Serg 
it is nut inerelv an ail' 

ompressors and drills, 
alalngne. The views 

given show various mechanical contrivances used on 
, " . " ~ the work, ami, thcivfure, illustrates the productions ul 

ami southern t emseisk tields, the circuit ut Alchllisk, scattered prulusely In all directions. Canvas hanging on ,, , , , ' ,, ,. , , A ,,,,;, 
Irkutsk, the hash, uf the Lena and Ihe country along posts was crisp, charred and blackened hv Ihe lire", and if V "'' "* ' * ' f.1,**™ | u \''" iZa^hint^ZhyfJlln-
Ih: Via, 1* and \r.lunsk. lie t lid veil f ,: 11 1 ir I:: .1 I*.-, ll: -I:*::i I. il f II il: la.t t Ih. II :. Iv::*v . 'J.' .',,',;', "I,",'.',' ̂  "'.!."'. ,'„."' *\','!„"'-,', • " ,. enil* 

ll will he seni free to anv address on application to The 
Ingersoll-Sergeant Drill Co., Havcinever Building, Xew 
York. 

ateillhal Ihe lire had heen 
ig authorities assert lhat a 

washing fnun 1X14 tn 1XII11 amounted to 35,487 poods or where il was clearly del 
1,548,681 pounds Troy of alloyed gold. From 1753 1 a large scale. Manv 
1876, {730,000,000. The guld fields uf ihe Ural exlend mine lire cannot he successfully e.xli fished 
690 miles north I.. Ihe Arctic ocean ami south tn the method described. That it has heen a success 
Cssack districts. The districts of Minsk ami Cashgar instance cannot lie denied. Its extinguishment reflects The Westinghouse 
are Ihe richest. At the former the largest nuggets have great credit nn the management of the mine, and mure ,,;mv ,,f Pittsburg ha-
heen found and at the latter emeralds and pink topazes especially on the mine foreman fur the careful ami the Atlanta Exposilh 
associated with guld. The whole eastern slope of the scientific manner in which he conducted the whole en- electrical apparatus 
I'ral is gold-bearing. The lirst washings were cum- terprise to a successful termination. medals are among th 

•keiric and Manufacturing Coin-
received a number of awards at 
r for tbe hands : exhibit nf 
undo. Several guld ami silver 

file:///MachanvC/b
file:///r.lunsk


>-54 THE COLLIERY ENGINEER AND METAL MINER February, 1896. 

ELECTRIC MINING MACHINERY. 

Electric Pumps. Fans and inowers, Showing Latest 

Electrical Designs. 

The operation ol mining apparatus hv electricitv is 
dailv growing more \\ idespread as the steadv wort of 
ihe plant- now running drives hnme the conviction thill 
hy 111,-ans ul' electricity mines may often hi* operated 
more conveniently than by any other system, better 
work l><- effected and greater ec". my induced. Coal 
and metal mini- operators are animated hv no senti
mental inclination in favor of older methods! It ir- sim-
ply a question with the I' au outlay and resultant 
profits and the electrically driven apparatus is in many 
fields slowly, hut effectually, displacing apparatus oper
ated hv steam or enmpresse'd air. 
Ofall tin* companies manufacturing eleetrie mining 

apparatus, tin* 1 ieneral Eleetrie Company lias, perhaps. 
more than anv other, contributed in tin- bringing about 
nt" this result, Since il lirst entered the lield. ii has 
kept steadilv in view the improvement of ils electrically 
operated mining apparatus ami iis adaptation in the 
peculiar conditions of the mining industry. The illus
trations show a few examples nt' apparatus produced at 
its works ami now in successful operation. 

the space occupied to any great extent. They operate 
at slower speed than any other motors of similar capacity 
yet built, and although' reduction ot' speed must neces
sarily imply increase of weight, yet in this east* it is 
amply c pensated for bv economy of material effected 
hv the adoption of the four-pole type. The frames and 
fields are of special soft east steel, wliich, possessing high 
magnetic permeability, allows the construction of a 
motor lighter than other motors ot' the same output at 
higher speed. The armatures are thoroughly ventilated ; 
and the windings ol' copper wire, first formed and insu
lated, are embedded in --1ms in the armature core, and 
bound down securelv on the projecting flange of the 
armature spi.ler. Tlie coils can he easily removed and 
replaced; the insulation is the excellent result of years 
of experience, The machines an* sparkless and' the 
load ran I..* varied from nothing to full load without the 
necessity of shifting the brushes. Precautions arc taken 

L'et mn ot' alignment and proper contact of brushes wilh 
the <* utator is insure.I hv special construction of the 
brush holders. 

< r ^ l A JtLtfLl) 

Fig. 1 shows a r,', inch hv S inch horizontal triplex 
pump, directly driven hv a ll) II. P. four pole, slow 
speed motor through t\\n reduction gears, the entire 
combination on Ihe same has.*, being mounted ou a 
truck for ready transportation trom place to place in the 
min.*. Tin* motor is controlled hv a rheostat set at the 
side and, like the motor, housed "in** with a sheet imn 
cover. The illustration shows the truck nted mi 

Fig. *J show. ;,. Nn. 4 Knot blower, driven hv a lour 
pole slow speed tor of lo II. 1'. capacity and 1, nted 
on a common base frame. Fig. :i is a (iO-i'nch steel plate 
exhaust fan operated hv a L'l horse power lour pule 
motor. The fan makes '-INI revolutions per minute and 

Much \V.'(i. ' 

Another combination, introducing ihe multiphase 
motor fur use mi alternating current circuits, whether 
monocyclic or multiphase is shown in Fig. 4, illustrating 
a triplex vertical single acting pump, directly connected 
to ;l 220 volt, ho cycle, 10 14. 1'.. multiphase motor. 
This type of in..tor developed hv the same company, 
-.-.side fr. 1:1 its -• mpactne:*;* which alk.w:* :if it:; en • ti.n 
in a restricted space, has the additional advantage of 
heing absolutely without brashes, commutator or mov
ing \\ ires. Il requires no attention and may be stopped 
and started under full load or no load ; iu fact il has all 
the advantages of the best type of direct currcnl motors, 
with better regulation ami' without any of the disad-
vantages whieh tlie presence of commutators, brushes 
ami a w ire-wound armature mav develop. These motors 
an- now in use on all the three "phase monocyclic power 
transmission circuits in this country, operating without 
attention and without accident and to the entire satis
faction of the user. 

IRON ORE MINING. 

Systems of Mining Usea in Minnesota Iron Mines. 
(Ky Charles Dean Wilkinson.) 

[From the fear Book of the Society .if Engineers, University of 
Muim*M,i*,.| 

The iron mines of Minnesota may he divided into two 
general classes according to the condition of the deposit. 

I. Mines in wliich stripping will pay : 
II. Mines in whicli stripping is not possible or will 

not pay. 
The dividing line of these two classes is determined 

by ;i rule formulated by Mr. Denton, engineer of the 
Soudan mine at Tower -. 

"Stripping will pay when the volume of the ore is 
equal to, or greater than, the volume of the material to 
he stripped." It must, be noticed that volume and not 
depth is considered in this rule. 
The first class comprises : 
.1. Mines in which the deposit is thin and covers a 

large area ; 
I*. .Mines in whicli the deposit is thicker and covers a 

more restricted area. 
The second class comprises : 
''. Mines in which there is a poor hanging wall, 

especially where the deposit is directly under glacial 
drift ; 

IK Mini- which have a good hanging wall, or in 
which the deposit is at a great, deptli. 
These divisions merge into one another, as for ex

ample the first general division into the second, or .1 
inlo /,'. ele. 
The syslems applied to eaeh of these conditions of 

deposit are as follows : 
To .[. Open-cut mining with steam shovel as iu the 

Oliver mine. 
I'o /;. The "milling" system as used in tin* Auburn 

To C. Th. em as used in the Canto 

The slow.speed rs driving the above mentioned 
apparatus an* recent developments in ihe tor line, 
made hy the company in question, and designed for use 
mi direct current circuits. Foi* outputs greater than 
:> II. I'., 1 li. x [.resent decided advantages OM-,- mutiny of 
bi-polar types. They are c pactly huiil and admit of 

To/-. The ordinary system of " stoping-out" as used 
iu the Minnesota min.- a't Tower. 

follows" 
first, open-cut mining with sleam shovels. 
The exploration preliminary to the location of mines 

tm lin* Mesabi range is generally carried on hv means of 
lest-pits until the on* is reached. After striking theore, 
investigation as to its general quality, the thickness of 
Ihe deposit, etc., may he carried on with diamond drills. 

When the location has been made the stripping is done 
either hy steam shovels or hv hand The larger num
ber of mines do the stripping by steam shovel, hut where 
manv bowlders ;in* encountered, as in the Biwabik, ii 
maybe necessary todothe work hv hand. While ore is 
being taken oul benches must be left around the edges 
of the area already stripped, fm* the operation .if the 
stripping shovels. 

In" removing the ore if the deposit is very soft the 
slmvels may work directly into it, but if the ore is hard 
it must he loosened by blasts and loaded into the cars 
by the shovel. T h e working as carried forward gradually 
slopes downward, so that agreat depth may be obtained 
without making (he gradient of the tracks too heavy. 
The ore is loaded directly into cars bythe shovel and 
the cars for one shovel may lie handled by a single loco-
motive. The crew for a shovel consistsof an engineer, 
crane-man and helper. The claim is made that a good 
shovel and locomotive can load and dispose of a 20-ton 
carload of ore every six minutes. This estimate is ap
proximately true. 

This system is peculiar to the Mesabi range and to 
some of (he workings in tin* Alabama iron regions. 
Second, the "milling" system. 
Exploration and stripping for mines operated on the 

" milling " system is carried on in the same manner as 
for the steam shovel method. 
W h e n the deposit is stripped, a shaft is sunk at one 

side deep enough to run in a level to the lowest point of 
the ore. Anolher shaft is sunk to connect with the end 
of this level and al the bottom an ore-chute is placed. 
'.lasts are now tired around the mouth of this second 
shaft in such positions that the loosened material will 
fall to ihe bottom into the ore-chute. In the Auburn 
mine the ore is trammed from this chute tothe main 
shaft, (he haulage heing done by moles. The material 
is hoisted by skips and dumped either into small ears 
and conveyed to the stock piles, or loaded directly into 
the railroad cars. 
As the work proceeds radially outward from the 

secondary shaft the hole presents "the form of a volcanic 
crater. The men doing thi* drilling for the shots are 
suspended from the edge hy ropes and the blasts are 
fired at change .if shifts. 
Tin* only level driven is Ihe one which connects the 

main shaft with the ore-chute, and the only timbers 
necessary are the pit frame, shaft-timbers of the main 
shaft and the level timbers. 

With a correct gradient, gravity haulage may be sub-
stidKed for mule haulage in (he level. 
The** milling" system is peculiar (.. the Mesabi range 

and was lirst introduced at (be I'.erringei* mine bv Dr. .1. 
A. < Vowel! and Mr. F. R. Whiltelsey. 
Third, the caving syslem. 
Where the overlying material is too thick'to strip and 

not linn enough to furnish a good roof for ordinary stop-
in^ out, il is necessary to use another system of mining, 
ind thi;; is prcvided in ihe ' saving * system as used in 
the Canton mine at Biwabik and in part of (he Chandler 
mine at Ely. 

In operation the shaft is sunk and the top level driven 
first. At the extreme end of the level a room is cut out 
and the roof supported by light timbers or pillars of ore. 
When all the material from the room has been excavated, 
Ihe pillars are "robbed" and the roof allowed lo cave. 
The next room is then taken out, an.l so 011 till the level 
is c pleted. Then the second level is treated in the 
same manner. If the roof iu anv case refuses to cave, 
blasts are placed at ihe four corners and Bred simultane
ously. After caving, Ihe material thus brought down 
mav he excavated. Thus when the bottom of the de
posit is reached then* is nothing left hut the glacial drift 
or other overburden. Trouble is often caused in mines 
operated mi this system, hy matting or wedging of 
Umbers after caving down one or two levels, so that Ihe 
roof will nol fall. 

Fourth, "stoping-oui " system. Most of the work on 
th.* Vermillion range is carried on by means of the 
ordinary system of stoping-out. 
The Minnesota or Soudan mine furnishes Hie best 

example of (his system, as il has heen the longest in 
operation and has the m.isl finely equipped plant. 
The exploration is done with dia ml drills and after 

(he deposit is located a shafl is sunk to the lowest part. 
Cross-cuts are run in I'm* about HH) feet. From the ends 
nf the cross-cuts, levels an* run at right angles to them, 
as far as the ends of the deposit. Beginning al (he end, 
the material is taken out by overhand stoping. The ore 
is milled to the level below, mills being provided at 
short intervals. The space opened is filled with broken 
country rock taken from the side walls or brought in 
f m m outside. A permanent roadway is left at the bot
tom of ihe level anil is timbered witli sets consisting of 
Iwo posls and a cap, no --ills being necessary. Round 
lagging is used. No other timbei-s are necessary in the 
levels as the hanging wall is verv strong. 
Ore-chutes are provided at the bottoms of the mills 

and open inlo Ihe permanent roadway. The ore is 
trammed to ihe shall hv men ami hoisted iu cages. 
['•oth percussion and diamond drills are used iu (trilling 
for blasts. This use of the diamond drill for blast holes 
is peculiar tt. Ihe Minnesota mine. Two roof holes run
ning nearly parallel to the level are put iu at opposite 
sides of the level ami meet to form a V. The holes are 
about thirty feet long and are loaded wilh thirty pounds 
of dynamite which fills the hole 0, ahont two-thirds of 
ils length. The two shots are fired simultaneously and 
bring down au immense amount of ore. 
The following comparison of systems mav be stated. 

Thai Ihe open-cut steam shovel method is the cheapest 
for shallow depnsits wliere ihe stripping is thin, ean-
noi be questioned. However, when the deposit becomes 
thicker, tin* milling system would seem the more effi-
cienl for Iwo special 'reasons: Firs], if the on* body 
contains 1 *h waler il will he necessary to drive shafts 
ami tunnels for drainage, anil such tunnels and shafts 
once. I riven, the milling svsleiu will he cheaper. Second. 
as th.* working ^oes deeper and deeper the gradient of 
ihe railroad I rack bee es heavier ami heavier tinlil ihe 
engines will have greal difficulty in hauling out (rains. 
The lirst of these reasons has much weight, as nearly 

all the Mesabi mines are very wet al (be lower levels, 
ami the second, because a steam shovel ami a locomotive 
are both machines of poor efficiency when .* pared 
wilh ihe results obtained from strong, well constructed 
and proportioned stationary engines, such as are used 
for winding in the milling mines. 
The last Iwo syslems are Ihe product of well defined 
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conditions. To the present time no better method* have Payment of Royalties Without Working Mine.— ami turned over iii ihe wire ami i iml ni' the mine 
been found for such mining. They are certainly more W h e r e a i tract expressly permits the cessation ot owner. 
costly than the upen cut and milling systems, biit with mining on a parties' land, by providing that it* no coal be Kelly v. Fourth of Jul.-, Min. Co. 1 Supreme I't. of 
high grade ores and fair prices, can be operated with mined the lessee shall m a k e a payment im* :i certain Montana.) l'l Pac. Rep. 275. 
profit. T h e permanent plant necessary including wind- numberof tons per vear, limn sn long as thev m a k e (hi-
ing engines, compressor plain, machine simps, shall- payment thev air entitled 1.1 use nnd enjoy the rights w h e n Machinery Becomes a Part of the Reality.— 
houses, pit-frames, | ping engines, and possibly and privileges otherwise granted, ami the openings, Machinery placed 111 n building and fasti I by bolts to 
crushers lor hard ..re mines, must be considered in emu- buildings, lixiures ami nppurtenances made ami con- « brick foundation thereby becomes a part of the reality, 
paring the cost of the svstems. structed I'm* mining, preparing ami forwarding coal mi and, with the latter subjecl to an existing vendor's lien 
The open-cut mine wilh ils machinery 1 sisling nf the I l*of the less.,r, as well as for mining, preparing thereon. 

two or three sleam shovels, a locomotive, a small pump- and forwarding coal li the adjoining or contiguous Simpson, Hart well A Stopple \. Maaterson. I (',.1111 1.1" 
ing engine, 1 pressor plant if necessary, and a repair lands ; where I lie riglil 1,. use I lie Ian,I for I lie milling Civil Appeals 11I Texas. , ;;| g. *,*, . Rep, ipi. 
shop, certainly has the advantage as to firsl cost. Tin- of conl on adjoining Ic1111lig111111sla11dis11.il limited .. -. .,,, ,. 

stion remaining I,, he answered is, how --ill Ihe hv Ihe agreement Tn anv particular 1 , il is lo con- . M , m " g f-«ns.-Tl,e statute securing a hen on mining 
expenses ..1 operating compare. This can I. • answered li'iiue until the coal of Ihe contiguous land is exhausted. , f.1"""3 ","'1**1"."' performed thereon, does nol authorize a 
•*lL sume ofthe o p V c u mines have worked ...11 a ll doe depend upon the am,,, ,f coal lake,, fron, lel* taS. l,'b,OT '" working j. mine on kinds held under an 
deposit. the land of the lessor and the, rl will nol make sneh i«"«>ltnral patent from the United States 

construction as will be ,„ke a new contracl between 5Ioree v* "'^'•'''''p^i^'ToiB **1"'""'*1' ' 4" 
LEGAL DECISIONS ON MINING 0.UESTI0NS. "','''.';,'"!'';" 1,1 ,. 11 , •„ ,1 e ,<-„, ,-i ,n \* v 

'""el \. Pel. iV II. I anal I 11. IS-upeinn (I, ,x. 1. Mining Partnership.—A partnership agreement tu 
(Reported tor Till CoLi.imii E-.OI.IEER IM. Mini MIKEII 1 ''"•vl :;*"' N* V* S* l!lT* L47* l"'**'tc milling claims being ull hin the statute of frauds, 

mie partner cannot claim au interest in a claim located 
Location of Mining Claim ir Another's N a m e — T h e Contributory Negligence.—The law is that Ihe by I tiler ,111.ler an oral agreement that thev should 

Supreme C'ourl ,if California says that where nne, act- employer is l„ I 1,, furnish a reasonably safe place I'm* l"' partners iu all such locations, when no I rust arises 
ing under the statutes of ihe United stales, vesting in ' u uiplove 1,. work in, and si lurnisl'i such infor - because partnership eapilal was employed in locating 
a locator ,,l a mining claim the exclusive right In its ii,,,, as 1,, dangers latent, or not npparenl as m a v reason- the claim. T h e statute declares : •' See, 55. N o estate 
possessi locates and has a mining claim recorded in ;,|,|v ,,,, 1 the employe on his guard. Wliere the locality '"' interest in lands other than leases for a I,.1111 imt 
a 1 miller's name, the legal title thus vested in ihe 1.1 her ,,, ,"|H. appliance is'ilaiigernns. and I lie mean.- 1,1' know!- exceeding nne vear, nor any trust or power over or con-
c. 111 iml be defeated by a subsequent parol agreement Ilia! edge ;,,•,. equally within the knowledge ..I the employe cerning lands, or in any manner relating I herein, shall 
il is I,, he held by him in trust. ,m,| ,1,,. ,, uyt.,. lhl. |lltk.r ia „,,, obliged t,, lake anv ' hereafter he created, granted, assigned, surrendered or 

-*>l e v .Hainmerelag, 41 Pacific Rep, .iter. so.*,. greater care ,.i the former than he I the employe) doe's declared unless by acl or operation of law, .., by deed or 
.a himself. In an action against a mining company, for conveyance, in wailing, subscribed liv the pa'rtv crea-

Sale by O n e Cotenant of Mining Lands.—The Su- injuries, it appeared that there was a walk, made several ting, granting, assigning ur declaring the same, or bv his 
preme Court uf Pennsylvania says thai the terms of a years, before the nccidenl resting on timbers .11111 m a d e lawful agent, thereto authorized in writing." Equitable 
contracl nf sale I.y which one cotenanl of milling lands ;„ ,1,,. ,,.,,.,1 „.lv: ,-,„, j, ;s „,,, cus| iln 1,, repair such relief m a y he given against the partner holding the legal 
disposed of Ins interest will 11.,I In in I the others to accept walks; that , | r,. e,„pl.,ve wa- an experienced timber- I ill'* when Ihe properly has heen acquired by partner-
the royalty reserved hv such sale ns a lair miasm, „ llnd knew ihe plailks were rotten * that he under- ship eapilal n* Ihe theory that a resultant trust exists, 
their rights, ll also held thut such purchaser should i,„,|; ,,, „alk across one ..i such planks when ii broke " u>"» arising hv operation nl' law, and within the ex-
li.it he enjoined Iriuu mining, Imt I lull an ace, m lit sin m Id ;Miil ]„, „;ls injured : thai il was mil necessarv fur hini eeption i.l' 1 lie si at ute, 
be kept of the coal mined, and thai he -1 Id pay into to cross such plank ; and lhat there were plenty nf new (-'rnw V. Wilson. I Supreme Ct. of Nevada ) 411 Pac. 
Ihe hands of a receiver twice that reserved by the coll- planks In he had by him, by asking for tbelli. Even ''cp. 10711. 
tract to be paid, until the values could be determined. ihnii'd, it slmuld be" held that thee lover wis di r- . .. • , ...... .. 

\l,„ ,. ' <,.,,,, 1 ;„ . L e ,, ., .... ,,,,„,; ,. , '•?" " '".UIII 11 i" in in.11 1 1 iiupinyii w.i.-nigu- Construction of Mining Lease With Regard to 
Vleieui \ , *slaie l.ltle A S. I,. ( ..' .1 ' ,, ... ,.,M| I 11, •! 11, 11 er . 11 n , ir s. n, ,,,,, s,,,, ,,,, „ I , , ,,, n ,.- . • - , 

, ,.„. t c' ui uuiii \ ,ii0 i, un, o, si „ .- ,,iin w nn i u in Royalties.—A inn it lease for minim? nurnoses ex ecu led 
112b* '! '."''" ll-clidili, M h o plank which broke;, D y „„„,,, m .̂V,,.,!,,,;. .tf i ^ , ^ lllTiî g rarts; ,ro * i, led 

the evnleiice shows th;il I he ;ie.*i. lent oeeiirre.l tln'oici il,.,t tl... I,. • ,.,. Dl. „,i,* ,.,,- ,. ,. ,• l.Z , , ; 
Homestead Right Royalty from Coal Mined Under.— ,i,,. lu.*,|im.n Lt1l| .-.-hie--, of il„. enmlov.. him^.if . , k ;" 1, ' * ">>-iM> .L eeitain Mini 

TheCotir, of C1v*S Appeals fl Texas I, tint, royalty dti.'ir'ciiiin'ihiuing'.''"he i'n m'y. * ,.'' ad' X 10 Z ^ Z a M " £ £ £ tracTtcitl « ^ ^ "S"KcM*j 

^eVt'tobi*&" :" ' • '" S!m!f j'StmdVai':;;;:iu„h;i::'$%$&-:;;;:;:' ^77'J:77^t7i;'p.\7i,r,::„,' ,r,^:,!:! 
'" -<,.'"-v.Ca,,,:,s.w.Ke ,er, 33, p ' o . ^ n e s s u ' ^ 

Negligence of Employer.-l, ,s „ egligence, nf ions ' und,V'th^'cije,,,',,!;;,,;^' waTa,™,, "mn piioT'of l'"' V"" •"'"•''''"'! "f",'! ","' 'T"' C°* 'd ^'T.'l ^^ 
ilself, f„r an employe to w a r m his hands in cold weather , ,, ri"k i,, Ived • ' he ,•',,' ',,,,,„ is can not i "'" "',"" ",,y '""'' ','' ""' k ' T d l"v,ll"'l1'

s* i"!'1 ' "' " h , lT e 

•ll a lire Where Iv,,-,,,die is I, 4 m- I lel we. I where rn in\IU\Cll, .111,1 till 1 , lis, , 111, ll , s , l in, ,1 I •• ' „| ,„„• less. ,r W US Sil hse.plent IV Cl HI VC Veil 1.1 the lesse,., 11 
8.1 .1 til Win , UMI.IIIIIU is li nig 111 IWII , wlmie there thrown Upun the employer. H e knew thai, ll the plank i« lefense in .in i.l.MI hv llm i -linin.r l„ss„r for 
is evidence thut the re was hul t lor the purpose " hannened In he i lee- veil or defective rhi.iv .,-.« i, , ,-,, , ' ."Hon DJ llu lem. lining lessnl lin 
•illi.wiue ih,. , ami,,.,., tn warn, 11, -elves „. „..|i ... "U'l" '.'»>l to Hi iln.ijid oi detective, llieie was no ens- royalties, that no asphaltum was taken from bis separate 
il wine I , ,lv ̂  , a I h I • lo'iri , k m '"" "VI",

|"
I"I'I"-V'7' "l'"' '"'.yimne, to repair ,t H e tract. Under the statute providing that twenty hnndred-

tnawing in, uj namite, andtna. I la i Inv. i k m w thai knew lhat he was thrown entirely upon his o w n discre- „,i„|,i Con»ti i ton the „«,|.-.-i ton " a- used 
ins m e n were so using I he Inv. Holland judgment, and could expect hing on account in „ mininir lease as I lie basis lor Davment of royalties 

In tbawing dynamite sneh reasonable care is required , anv cire on the nnrl nt* I he .n,,,!,,,,,, 'n„, ,.„„,.. 1,1 a iiinnnfe n i .1 101 0.1 1 101 p.i\ n nt 01 iny ,11111 s, 
of llm employer as is , nensurate wit e danger ',,',, ' ',.. '. , , ;". , .. '. , ", ' I i- de v ,*, .,*, !"™ n B«° '"",'" M*'0 ' \T"dm P ° '*i • '"'j*'' ;' '! " 
thai m a v he apprehended Iron, such use I sneh or- he party i n S d ' lease of a " deposit of bituininous rock,''and a''deposit 
dinarydire as reasonable and prude, en er like '%'• , ','•,,',, e Would mile ,|,e em, r 1 v '""' afPh?,1«lra' P'OVldlng thai Ihe lessee should 

.1 • 1 1 .1.1 • 1 1 I 011 ( 1 •!! \ 1 111. \\ 011 111 ni.Uvi" I lie ellilMov et n o | oil I \ , ,,.,.- •, r.ivi 1 \* " ti n* i-ie 1 -on ..\ I T \ - t m I-JU I. ,n . .1 • i ,, • 
e 11 I'll 111 -I i III'I ••; I I-̂ I • 111 I i'i H l in** vjiir- i . i i-u i • i-i-i I i < I-. in I i . i .' . -. I'1' ' »' M * " ]' ' ' ' ' •" '' '111' I I > i I \ L;t I tP& i o n II| 11| 11] 111 -

:.",;::. mmi h, -j!^"?.,',!:;:;: • •. "7„!X ::, z.z7::: 77:7777 a [ ' " " """;" in?"B,ro^:""' 'i,"ii'1 -^\^r-AM, i„. „„, nave 
business, .as "ordinary" care mult depend „ the '^;k 'v*. '^i,•,,',','.!, ' ,,,", h , ipion Min. Co. (Su- ̂ d s ' " mined '' ''tata'' or* ™ o ? e \ ^ P Z ' * e iSd''in 
peculiar circumstances of each eaae. ,„. ( i ,,i* I'ml, . n p.,,. I-..,, -,-,- words mined, taken, 01 lemoved were used in 

Bertha Zinc Co. v. Martin's A d m ' r (Supreme Ct. App. ' '' ' ""*'' 4' ''" ' ' " l 1 " ' " ' thesame sense and d ,ea„ that a royalty shall he 
V*i ) - ' s E Renurter sii'l I"'"1 "" ''"' li:l"'"' "' ,h'* l*'"'1'* loclt. "r lllr refined 

1 Construction of Mining Contract. -The owners nt'a product, alter heing shipped Irom Ihe premises. In 
Construction of Mining Laws.—Picking rock from '"'"''• "lli''1, »»••> being worked In a partj under au such a lease, a provision thai the lessee si Id pay a 

tbe walls of a shall ,,r outcropping Of a ledge, in small :''''''*>'*"1''"' that the ore extracted should be worked in ceil royalty perl • li, I asphalt, ap] s only to 
quantities, fron, dav av. and testing it. in order 1,. »*".1 ' belonging to tlm mine owners, a e proceeds the asphnll lake,, r ihe the liquid deposit, and not 
tind paving vein, cannot he credited as pan of Ihe sl,«, ' '.V'1'"' •*" '°. l l o w 8. :. |. * '"' " * "» "'*i*s wen* to he pa, liquid a-phull taken fro... Ihe crude rock. 
wi.nl, **,,( work and i roveinents" required to he NJ'' ',''' '"" '"' "'•' Ll^g: tl"J P*1"? working Ihe mine lliggms v. I' ornia Pe roleum ami Asphall Co 
mad e bv the local,,.* on his claim witl ie vear Ir "'"" "'" '!' be paid the expense o extracting ihe ore; iSupiv ( X ul California.) 41 Pac. Rep. 1087. 
I h e il-lle ol* h i s l o e i l i o n l u l l . , . Teii.,,., I -a , 11,1" I il, a lid t h e I III kl I lee W as I, i I ie e. |lla 11 \ 111 \li tei I I lel w e e 11 llltll 

* is 1 * hills, .1st.limes ol Ihe md ,, |(, , ,„ , „ ,r> ,,, ,,„. ,,,;,,;. [, „ ,,H ]„,|,| ,,,,„ ,,„.„,, W h a t Constitutes Negligence in Case of Injury to 
P.i-ho'n'v iidslev ,-;,,,.,-,.,,„. r, I 11 I'M.iii,. I' , parties were simple tenants in c o m m o n ,,( the ore and a n Employe — I n an acl ion lorpers il injuries received 
BlS v- BiusleJ (Supreme Ct. Ore.), 41 Patifit hep.. [̂  ,,,,,, ;m,,'„*,, 1,ilr,,„.,.,|1,1, ,.xi,„,l betwee en,. "Idle blasting rock, testimony was given by the super-

Vietti v. Nesbill. (Supre I'I. of Nevada. I II Pac. mtendenl ol ihe work, thai though he had never before 
., ,. . c ,, t- , .. , lien [51 had charge of dynamite blaaling, he knew how it ought 
Negligence of Fellow-Employe in Mine.—A party p i n . , I i T, " i i i .1 . .?• 11 . 1 
t , , , , • , , , . 1 u , to he done. I was held lhat Ins did no show neg 1-

employed In load ore into cars brought to the 11 • liv ,T ,„. ;,, ,i„ . 1 ,.,; . ,• , ,,, ,; ,01 
the miners. It was the practice, as successive spaces Duty of Master to Furnish Safe Place to W o r k . - K"",' ' ••",''• ," " " •' supi llluidei I. Hhere 
were cleared ol ore, l„ sup ,„r, the roof by liinhel' put H i*» the duly of a mine owner to adopt all reasonable ""£"'"'"!?', h'm did ",„ „' know !'.','''ilien ex, I ,|''T 
in „„ notice from the miners, or ,I,rough the shift boss. ""•*"** "nd precautions l„ provide a sate place for a » ' ' " ' . '* >*'; " '' > . "' '• 
Before a newly opened space had hem, put in condition miner ,11 which to prosecute his work. A miuercngaged . m p "\ **; .' ' '," ' " . „ " . '"1"1'. ' "* '" 
lor ihe timber men, and before they were notified lhat i'i running a tunnel in a mine, under the i inlo '" '' ,",*r ''* .,',','^'u . ,", ,'*' ' ' ",',',""" 
their services were required, this party was injured hv supervision and direction ol Ihe foreman and 1 ager ' * . . ' „ ,' ' \Z', r I ,' 7 h 
ore falling from the roof. There was evidence lhat too "' the mine, is not engaged in dealing „ place, on his ' . ' . ' ' ' , ', ' i I- n le m 
large a space had heen mined, and that just hefore the own judgment, and at his ,,„ ,, risk, lie ass, s the '",*,. , ' " * .,* , ' *" ™"' ,," 'k 'i'" " .'.'"v 
accidmil the foreman's atte. 1 had been called to the ™lra naturall) attendant upon driving a tunnel. Itis ' ' " * t agt sharpen loi Is su , .,. ng h, , h.uge ,,, 
roof, and he said it was all rigid. The Supreme (*,,nrl ""* duty of the mine owner to keep that pari of the " J e h le ad b ^ n exploded, eisnal negligence on the 
f Michigan held that if there „„> anv negligence ii was tunnel or place already created sale, by whatever reason- ' , , , ' ' , * h i, - , , , , ' „ • , • - 1'„ T ' 
h„l of „ I'ellow-serviiut able means are necessarv, If the miller is injured wliile "• " superlntond blasting in .1 qua,,, but who spends 

igl'o.,ii4.\ VV Reporter in the actual work of drilling or blasting in the face of I'""' "' .hla ,Ume ".' ;" ̂ ,".1"1- l" ,l? 8 ™ ""der the 
," ' tunnel he is driving, he may have no claim for dam- bolkra'. ' Bliarpemiig tools, and doing other ads 0 ages; for these are risks he assumed as a miner. But 'naiinal lal.or is not a person whose sol,- or principal Laws Applicable to Construction of Mining Lease.— he does not assu the risk of the mi wner's failure "|ll.\,,."'11,(|

1!',-,. ]', t ill" 't.'.'!'.' -l'l' .'M " 1 ™ " " meaning ol 

that of a fellow-servant 
l'etaja v. Aurora Iron ?, 

.Massa-
The rights of the parties under a milling lease oi land'in t" keep that part of the tunnel or place alreadj created I'.'v"'',"' ,,"•! '"*:'" , 0 ™ "''l'u,I"

1-'. . . n ,, 
Pennsylvania must be determined bythe laws,,I* that reasonably safe and secure. .hi ft". ,' 4 x* 1, p •> 
state, though the lease was m a d e at the residence of the For instance : If a stone or material blasted or dug " ' ' ' '"' 
parties in anolher state. T h e question of h o w the from the tunnel by the miner should have blown against, Rights of Lower Riparian Owner.—ll a mine owner 
courts of Pennsylvania have construed mining leases is or should have fallen upon him, he would have no places the refuse from his o w n mine on his o w n land, 
one of fact, on which the testimony of jurists as experts remedy againsl the mine owner for any injury sustained in a position from whicli it is washed into 11 creek by 
is admissible, w h e n tried iu anolher state. T h e courts thereby. This is a risk belonging to 'his employment, ordinary storms, and (Inn,age thereby resuils to a lower 
of N e w Y o r k will not, on a bill to rescind a contract of and whicli be assumes. But he does not, by his employ- owner, be is liable. Thus, where, 'in an action by a 
lease of land in Pennsylvania, decree thai a party should ment as a miner in driving a tunnel, assume the risk of lower riparian owner to recover for damages by the over-
re ve his machinery from the land and deliver posses- the failure of the mine owner to take such reasonable (lowing of a stream which (lowed through'another's 
si 1 il to the complainant in the suit in X e w York. precautions as are requisite to prevent the caving and mining lands il appeared that the waler used by the 

Genet v. President Del. i'i II. Canal Co. (Superior Ct. lulling of the roof of that pari of the tunnel alreadv upper owner in washing the coal passed through a trough 
N. *i . City), 35 N. Y. S. Rep., 147. created, upon him, while engaged in his work. Nor constructed hv him to a point fr which if was dis-

does he assume the risk of the failure of the mine owner charged on Ins o w n laud bill from that point il passed 
W h e n O n e M a y Not Claim Coal—tine w h o was to keep the floor 0! the tunnel so free from rock and into the stream thickly charged with coal grit, deposit-

present at the sale ofcoal under the surface, and made debris as not to materially hinder or obstruct his escape ing a fine dial dust ill the bed ofthe stream" lllilil it was 
no objection ; nor protested against its being mined for from his place of work, in case of accident, which might Shed to its hanks, when it overflowed over the land of 
seventeen years, is thereby prevented fnun claiming occur I.y premature or unexpected explosions of the the lower owner lo a depth of several feet, completely 
title to the coal under an alleged gift, as against such dangerous materials he is using in his work. Ik-assumes destroying the land und also growing limber, theupper 
grantee. the risks incident to the work in front ot him, and nol owner was liable for the damages. 

Moreland v. Frick I *..ke Co. 1 Supreme Ct. Penn.) 32 the risks of the failure to properly care for that part of Hindson v. Markle. (Supreme Cl of Pennsylvania ) At. Rep. 1434. the tunnel or place behind him,which he has completed, 33 At Rep 74 
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Ih, i.l.<„ n n i.,-,.,--•.'. '.' i n " . /.". I'.iH.i ,„„,, .IU,,..;,..!,..,, ,„ ,;„„,,„-

,Hi„„ „,„! ,„„„l: ,,,,„,,,,l. i„i,„„„„„;il„„„ ,l,„„l,l „„ll„ t„„ I, ,„,!!,„. 

„,„! ,„,:„„,I ,,„..•„.„. .>....,!., I: ..,,,l„ll,,„,„i,l,,l. 

' <t„**„fU« „,,!,,-„„! „,,:„„,,!„ ,,„• l,„l,,„„l,„„. !,„,„< .< „„„,„,,,,, ..( 

„,.., ii„n,. 
Ti,, i:,iit.„ „ „„l ,,>,„„,„l,i, i,,,- ,•:,„; ,.,;„,.,,•.! ,„ il,,. /I, ,„„•/„„ „/. 

,,:„!/, ,;„.„,„! I..,;,,,,,, ,,, ,„,....,/,',, ,;„,.„,. „l „,ll, ,',„, ,„!„/,„„ 

o„,,/,„„, „„ ,,,1,,,,-i.. „„l ,l,,.,lt„ „.,,,„,I.,I .,-,//, iiiiiniii, „,!! „„l l„ ,,„,,-

ti..,„,l. 

A Fan Problem. 

/•:,/,'/..,• V.,U„r,j Engineer „,„l 3lrl.ll Miner: 

Sill:—I will he obliged if one ,,f your readers will 
answer ihe following question I'm* me.'and before asking 
il I will take ihe liberty .,1* explaining Ihe eoinlil ions 
thai have given rise to'it. W e had 11 kin 1*2 Ieet in 
diameter, which was run ni 105 revolutinns per minute, 
and produced a ventilation of 43,000 cubic feet of air per 
minute with .4 inch oi water gauge. W e have replaced 
the old fan wilh a new .me.also 12 feet in diameter, and 
run at 111*, revolutions per minute, bul Ihe water gauge 
is still .4, and vet the new Ian gives an increased quan
tity nf (•O.UOtl cubic feet ..I air'per minute, and this we 
think should have been done with au increased water 
gauge. 1 will therefore he glad to know whal is llu 
cause of the small gang,, iu Ihe lasl question, tor, 1 m a v 
say, the old hin wasdriven with 1 ngine of IS II. P.', 
whereas the II. P. of Ihe double engine for Ihe new 
Ian is 711. Yours truly, 

.1 m us 11, xx. 

Ventilation. 

E,lil„r Cullurg Emjineee null Metal 3Iiner: 

Sin:—Will yon kindly publish the following questions 
lor answers in vour valuable paper? 

I. T w o shafts II (eel In 1; feet, each I.l feel deep, 
pass 45.IKK1 cubic feel oi air per ,1,1,111, ]l„„ m u c h 
nuisl thev he enlarged lo reduce Ihe power required 
1.lie-hall".1' 

2. Ill a certain mine there are 10.500 cubic feet nf air 
per minute passing in an airwave* (eel bv (i feel and 2 
miles long. W o r k was roiilinui.il until the airway was 
2'. miles in lenglh, w h e n a creep c a m e on, whieh reduced 
Ihe airway iu area lor I mile to 17, teet, or 7, by :; feel, 
and I'or a further distance '•!' one-hall mile In an area oi 
HI feel, o r 4 feel hv 2 ' feet. Wlllll qiiailtit V llf llil* should 
then pass, the power remaining ihe s: *. 

::. W h a t a d ion lakes place w h e n tobacco s m o k e c es 
inlo ennlael will ii-sh gas*.' 1 have semi a small 
quantity of marsh gas disappearing, or ai least, I could 
iml detect ii wilh Ihe safety lamp, after a small pipe of 
tobacco had 1 li s ked in the place. N o air current 
or uther disturbance removed Ihe gas. 

Yours, ele, 

P. ('., 
Holnillioll No. 1, C. P... No,:, Seolia 

-Ian. llth, I.SIII*. 

To Find Any Root. 

A',/,:,,,- Cniihrii Engineer ,,„,/ M,I,,I M;,„, • 

i i* 

I separate paper. 
Third—Answers inusl be writte 

PRIZE CONTEST. 
I' • '•' ' ' " " \ .7S7,. 

oi gallons io be p u m p e d per minute. /' Piston speed Prizes G i v e n for the Best A n s w e r s to Questions 

in teet per minute. '. Callous inncubic foot, .1-= Area Relating to Mining;. 

pipe should iml be less lliiui .0 the diameter of the For the best answer to each of the following questions, 
waler cvlinder or plunger, and the suction pipe sbould I he value of si,IKI in an v of Ihe I ks in our I k cata-
IH.'.' incii largerthan the discharge for ordinary purposes, logue, or six months 5 subscription In Tin: Coi.i.ir.nv 
Todeterinine the pressure in pounds necessary to over- I'.M;IXI:I:I: \xi. MET.VI, M I N E R . 
c o m e Ihe friction of ihe discharge, Weisbach, gives us ,.,„. ,,„, s(,( , ,,.„, ,lllMVl.,. ,,, nac|, q,,esii,„i, ihe 

the following formula: value of 30 cents in anv of the books i ir I k cata-
.nl74ii I. r* ,, „., ,, logue, or three months' subscription to Till! C O L L I M Y 

4 II • .4..4. /. pies- E X - U I N E E R ,NI, M m , , Vl!-,,.-.,,. 

/.',,Hi prizes far ausira-s In Ih, same niwxtiun „ill u„l be 
II Mead iu feet necessary 1,. overcome the n minted lo any one person. 

friction of (he discharge pipe. /. Lenglh of 
pipe in feel. Ii Internal diameter of pipe in inches. Conditions. 

I* Velocity ..I waler in It. per second. /,* Pressure in First—C petitors must he subscribers In Tin: Con-
lbs, necessary to overcome the friction of the discharge. ,.IKnv E N I U X E E K A M I M E T . U , MIXI:I:. 

Having determined I he value ol li, or ihe pressure in ,xv,-,.,„/—The n a m e and address in full oflhe contestant 
lbs. necessarv lo overcome the Incl n m of tin. discharge, „,„„, be sighed to each answer, and each answer nuisl be 

following manner :' 

/; /' I: ,*, | the paper only. 
... -I- \ '• diameter. ; Fourth—"Competition contest" m u s t be written on 

*' "* ' Ihe envelope ill which Ihe answers are sell s. 
« Height ill ft. the water h u t o be p u m p e d . / ' P r e s - Fifth—One person m a v compete in all the questions. 

sure persq. in. due to vertical height of column whieh Suih—Our decision as' lo ihe merits of the answers 
is equal to .434 lbs. for each foot in height. II - Pressure ..hall be final. 
in lbs. due lo friction of discharge. ,N Sq. inches in M ,,„,/,—Answers innsl he mailed us nol later than 
w:uer cylinder. /i'=Effective sleam pressure which one m o n t h after publication. 
should he taken at s the boiler pressure. .1 Area of Eiijhtli—The publication i.l the answers and n a m e s 
cylinder in sq. inches. T h e diameter of tin* sleam pipe ,,f persons b, w h Ihe prizes arc awarded sliall be con-
should lie .1*1) ihe diameter nl the cylinder where ihe sidered sutlicicnl notification. Successful competitors 
cylinder does not exceed 17," in diameter, bul where : m. requested lo notify us as soon as possible as to whal 
the cylinder exceeds 1 5 " iii diameter the sleam pipe disposal they wish to m a k e of their prizes. 
Should he .177, Hie . lill ll ,e| er ol ihe cvlinder. Illnl ihe 
exhaust pipe must lie from J" In I" larger than Ihe „ .... . _ 
sieam pipe. W h e n computing the area of the respective Competition Cluestions tor F e b r u a r y . 
cylinders, due allowance must he m a d e for leakage, trie- Qr.Es. 205.—As w e are determined to leave no stone 
ii"", ele. unturned until w e secure all the necessarv facts lor con-

For example, required the size steam p u m p necessary structing a n e w lam] correct principles, will yon 
1,, deliver ::II,IIIKI gals, of waler per day ol 1(1 hours, tell „s h o w m u c h Ihe illuminating power of Ihe light 
(loin:, mine Kit) yds, deep. Holler pres-ure III! lbs. per of a safety lamp is reduced in ils passage through the 
sq. inch. glass cvlinder that surrounds it '.' I'.ase your calculations 

. on the following thicknesses : ,', inch, [inch. /'.'inch. 
'"' Q U E S . I'lKi.—We are constructing boilers for raising 
j(, sleam by ihe burning oi hituininous coal in Ihe State ot 
' Tennessee, ami iis w e are going I anufacture line 

Ifl. white paper w e wish to consume all the volatile mailer 
I soot girt ffbvlhe I,Hilling cold; will voll, thele-

disss - inn fore tell us h o w this objectionable matter could be con-
percent., then ,„, M | | j ; m (| (||||s increase nur available energy instead 

144 - 14 PIS4 sq in. area of water cylinder, of wasting it bv allowing this i diusl ible matter to 
cap,'.' W e do mil waul anv plans or sections lor 

A n s . ^ ' " : ; 50g„,s.per,„i„, 

en _- ' _ . .08S8. Now il* Ihe p 

14. PIS4 

. 7s.'i4 
is.1(7. i is.1(7 4.25" d i m the construction of 

Selves W hell Voll Slippl V 1 
l,,r Ihe burning ol lliis w a 

(JUKI. -'117.— bin, 

Hi 
do ih, 
•iple r ,1 

oal is iif excellent cakii 

II II. per second velocity of di: 

,(117111 

".tilers': 
„l /.' Ihe r I" he 

Su: : — I think Ihe following llu 
r,...l will be useful I un ol vol 

1 Lel II he Ihe IMIInhel gfvel 
found, and , the index. 

2. I i in I bv trial a number thai is near Ihe required 
i and represent il bv , liaise Ibis uumber 1" the 
required power rep'resenl this power bv I Then, 
as Ihe sti i ,. 1 limes .1. and „ I limes (,', is tothe 
sum "t „ ' 1 limes ll, phi.- „ I li s .1, so is , ihe 
trial r,„,i l,, A* Ihe nne root. 

For example, suppose in Ibis case we lequire the fifth 

root ot 0 or i II . 
Hv trial, ne find 1.7, is little, because raised In the 

fifth power it gives 7..)ll37.i, and I.i; is n,,, largo because 
ils tilth power is 10.4857; so we lake I.i • ,-. -l'l,,.ii. 
Ihe eorieel root /.' call be found l»V Cl lllipolisal il III h v Ihe 
a b o v e rule, as follows: 

[-1 (» I >] + ['•• III 1 1 ] . [',* (1, 11] 

I [• ]::-*: /.'-
Subsliliiling Ihe Milues alreadi obtained, w e have 

[7.511375 i * ( 5 + 1 I] + [ll I 7. '((]:[(( (7. 1 )] 
[ 7.511377) • I 7. 1 i ] :: 1.7, : A*. ,„-, reducing, 

81.51125 : S4.:;77, :: 1.7. : 1.551724, the m l required. 

appioxi ion. 
Y s. ele., 

Tll.VS. II I M IU. 
Un.do. P:i 

Pumping. 

Eilitur I',,11,,,,i Engineer ..ml M.ltil Mime: 

Sm:—I snbmil Ihe following in reply to Assistant 
Superintendent, Nelsonville, Ohio, in ihe N'oveinber 
i>siie of your valuable journal: " W i l l s •orres-
I Imn please give a simple rule For determining Ihe 
si/..* of so | p necessary to p u m p :;u.mn(-gulli,tis ol 
water per dav Irom inc w here the vertical lib is Kill 
Mini- T h e si,:,,,, pres.me nl the builers ou Ihe surface 
averages iH) lbs. per sq, in. and ihe pipe whieh is cov
ered wilh asbestos covering runs on the surfaee for 5(1 
yds. then d o w n ihe shafl K m v.ls.. and then s yds In 

pump" Whal sizes m pipe I whal size c I 
Pipes be used'.' Also „ >.,,;„ • ,| in 
'be sle pipe ma, Ihe | p |„ llnil of llm use ol a 
cheaper plain ll I there is no separalor?" 
T" c | Iln* area ol w r cylinder or plunger, 

2.55" diameter of discharge pipe, 2.: 
diameter of suction. Now before we cu 
determine Ihe area ol the sle cylinder, quality, but the demand for coke is s II I the price 
we must lilul the pressure in lbs. necessarv to overcome is low ; the vein is tender and we make 41) per cenl. of 
tie. friction of fhe discharge, and iu order to do this we slack. W e have a g I inarkel for I Heboid coals ami 
nuisl ascertain the velocity of discharge in l'l. per I bale rei nellded the manager of ihe , ipanv to 
- , I. Therefore, 2.7,-* : 4,'2.V :: 75 ft. : 2111.75 l'l., and m a k e the slack i briquettes, and he replied, if'you 

can furnish m e wilh a successful plan lor doing si,, I 
will advise (be c o m p a n y In raise vour wages S5H a 

nlh. This being so, i will he obliged 1.1 >ou il ynil 
iili'.ilx willassisl by supplying the following facts: 

First—Which ..! Iho' following materials will m a k e , 
i,,,n :, physical pni I view, the besl binder [or Ihe 
iriquettes: I lav. hydraulic lime, Portland cement, 
-I'lia n, pitch"? 
HrrmiJ—Which binder gives Ihe besl appearance In 

feet.lO.H .434 4.7:; lbs., say 5 pounds. Now l., lin.l ''^''^Wldc'l, 1 oris ihe besl [or its price and 
[I m n •*: 4:l4i 5] 14.2 , uercial advantages? 

,,,, Fmtrtli—What are the besl forms and dimensions 
10211.1 II to give the briquettes? 

Fifth—Hon are Ihe briquettes m a d e , and where are 

11144 ,112358, 

3.(11" 13.(1321 

m e n s , .((Dins 

1112 nnd IH2 .02358 = 4.5273(1. 

1.413 ;4.527.".li 2.413 = 10.02451111*8 

l'l he steam cvlinde 

.48 sq. inches. i il Ih, 

50.48 

steam cvlinde 

e presses wilh ineir mixing appliances to he 
•Ilieioiiov .,( 77i ', i l,,ii 117.3 sq, in. urea seen in the United States. 

(*l Es. 208. — W h e r e is aSpllllltll ilie.l llCCOll-
liX -0 27, iii di- Hnents of North or S I, America'.* Whal are the 

7854 characteristics of iis physical and geological environ-
ameler. 0.2.1 .12o 1.1502.) in., say I1," sleam pipe, ment ; that is to suv, is it found in veins or in solution 
l1," J" 1*1" say a 2 " exhaust pipe. Therefore, ii in oils? Has it anv'i ct.iun with salt lakes? Wns iis 
sleai 1 the f wing , nsinns w o Ihe origin vital or chemical? And further, 1., whal general 
work required: uses is il applied',' And whal is ils chemical , -

Wilier cv ler l| inches in ill ler l»'*'iti"ll? 
llischar.ni nine "' " " ''' **• -0!*. — Ly closely watching I.mr m e n al work, 
Suction nine 3* " ' Ir, n,'), r, and i/, w e found that o aniU, could fill 
Steam cylinder <p' " " r,:' '"'" "' ,'r,;,l in *"' ,l;lvs: " "nil r , Id lill N4 s 
Steun niiie l' " " ill 7 days i a and if i Id fill 44 tons in 4 days ; I, a n d c 
Fxieiu'l nine •> " •' could fill 135 tons in 0 d a v s ; f, and d could'fill 42 tons 
st'n.ke 18 •• in 3 davs ; and that, c a n d 4 could fill 78 tons in 0 davs 

Will vmi tell us, then, how m a n y tons of coal each ol the 
A separator is nothing more than a waler trap, and m e n , thai is. ,,,!,, • ,/, separately can lill in one d a y ? 

will n m peruiil of the use ol n cheaper plant. Hul a Qi is. 2111.—A shall for a eoal mine has been sunk'to 
g I separ: * will add In the eiliciencv of Ihe plain, a depth of 1,1X111 feel, and al a deptli of SOS feel w e 
lurnish drier sleam, and allow of better lubrication. tapped :i feeder of waler Hull shed 51X1 gallons per 

Yours, ele, M.I,un- and alter an accident to tile engine that caused 
I T S ie. Oskaloosa, Iowa. Ihe stoppage ofthe ] ps, the waler rose to a height in 

Iho shall of ,110 feet. T b e sectional area of ihe shall is 
equal I.. 1411 square feet, ami I will be obliged if you 
will ke a diagram to scale, showing liv Ihe ordinates 
the velocities of Ihe inflowing water ai eighl equally 

In this age of power transmission of compressed air ll'",a"l points in Ihe elevation, and while vmi nn- busy, 

particularly i ining operations anv firsl class litera- |,ll*"*K' (",l,'lllil1'' '"'" Ihe lime required for the feeder 
tine ,„• :ur compressing m u c h ry is of interest T h e ' ' 'be shafl to a heighl of 700 feet, 
new catalogue of the Norwalk Iron'Works (*,,., a copy ol 

air'imU-ii'lip'ri'ss'el'l^"alr^'iuVchinerv^welt "" •I'li'in'd-oin',1 Answers to Questions which Appeared in the December 
catalogue, ll is a well arranged and substantially, bii I I ssue, and for which Prizes H a v e Been Awarded. 

volume of over 100 pages, and matter c i'un'ed i Ji is. 10.*;. As w e are lning I ake our new patent 
**'ll id} interest, >„,( will prove ,,f value tn everv safety lamp ihe 1,,-si ,;, use „,. caitnol he over careful 
'. :-"'' and ing engineer. Copies are sent ill avoiding the error- thill m a y spring from our o w n 

leation lo Tie Norwalk In,,, w,„-ks I',,., ignorance. .N,,„ there were two of the primitive lamps 
hat were furnished wilh glass chi evs lone had it 

,lau. 18th, IS 

Air Compressors. 

ulb Norwalk. C, 

http://3lrl.ll
http://roiilinui.il
http://Qr.Es
http://llischar.ni
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set within the gauze cvlinder, as in the Stephenson water gauge, and the effective pressure nl Ihe regulator bad no action on the lie, whilsl all acted on il w h e n 
lamp, and the other had llu- chimney set over and mil- will be 3.20 .57118 2.71SS2 in inches I in pounds hot. T h e deviations observed an led lo from :;i( sec-
side of the gauze, as ill the Jack lamp, and to m a k e the 2.7ISS2 - 5.2 14.137804. T h e velocity in led per onds to 1(10 seconds. A n e w benzine lamp, that had 
use or intenlim, of these glass chimneys so clear that w e , , i-.-.... 1 son 11110 previously been used, caused a deviation of as m u c h us 
ay discover a ny essential principle iii t h e m that should sec. ml will be \ n-'-"-"*. 108.335, ami live minutes. Tin- deviation increased wilh Hie li-ui-

-'-" perature of Ihe lamp. A quite new alum i n u m safety 
he area *ll the resulator will he 3h.lHHI fi lamp caused Ihe same deviation w h e n cold as w h e n hot 

6 ins.::.;.* 
quare I'eel. 

be incorporated in (he structure of the new lamp, will 
vmi please explain 1,1 m e f - things? 
First. What was Ihe use of these glass cylinders 

promoting safety? 
Second. Hid these glass chimneys increase or diniii 

ish the light from Ihe lamp'.' 
Third. Hid these glass cylinders increase Ihe motii 

column and make the lamp burn where other lauq 
would g il*.' 
F -th. Was Ihe safety of Ihe 1 1. increased or .I 

creased when by accident the glass cylinder was brokei 

From these resuils il follows thai (he mine surveyor, 
iclore making magnetic observations with delicate in-

C""K. II /dale, I'a. slruineiils. should carefully test his lamp. Tin 
eve,,,,./ Prist, A L F R E D C. lb.IKE, of slight magnetic properties mav be lessened bv holding 

Fasl Peoria, Tazwell Co . III. the light in 1 he prolongation of tlie magnetic axis. Willi 
side lighting great care is necessary. 

Mine Cars. 

('itv 1 ar I Manufacturing c 

ss. P.I7. W e have sold ;i conical heap of coals lo 
.. persons .1, B and C, and to prevent injustice of 

. kind, we will be obliged for your assistance in I'urii-
ANS. First, The object of the glass cylinder was to acl isliing us with the heights at w hieh each purchaser will Tin- . 

as 11 shield ,,r hound and prevent ihe possibility ol swill have obtained his erred weight. For example. I he cuic Fnresl Citv, Pa., is a new manufacturing nil in located 
currents "I uir and gas blowing the flame through Ihe is 4_, font high, and the di: -ler,,!' Ihe base is Oil I'eel, in Ihe noil hern pari of (he Northern Anthracite Cold 

shesof tlie gauze and as a cubic foot of these broken coals weighs 53 Field Tins panv has recently completed new shops, 
s,*<* I- "be glass chimney could not allow the passage pomuy, will vou lirst 1,41 ns M hul i.- Ihe (oh,I weigh! ol equipped wilh the latest and most approved appliances 

*e than (10 per cent, of the light, and this was still the heap, in tons of 2,240 pounds, and as each of these for ihe uifacture ol mine cars mine car wheels 
further considerably reduced by the win- lines ol the p e r s o „ s have paid for one-third of ihe weigh! of heap, axles, etc., and the officers claim t" produce flrst-class 

we have arranged to surround the heap ;il Ihe height mine cars, w heels, etc., al 
vou give us wilh a platform, so that.1 can onlv cut off As a specialty, this c 1 
ihe topof Ihe cone lo gel his share, ami then'we will t'allagller patent uxle box. This isa new. simple and 

-fourth. The safety of the lamp was decreased below erect tiie plat for allow H to obtn is share, and the inexpensive device for oiling mine cars, which has 
that ol ihe standard ol a Dav) lamp, because the dram- remainder will be i-f share. Now please tell us bow proven ils merit in nearly two years* praelieal service. 

high Ihe platform should be sel lor .fs share to fill off 11 II does nol wasle oil, and cannot gel out of order. 

gauze. 
Third riu glass :ylindcrs u . doubt increase lb. ufactnrers the P. F. 

eter ol the Steplu as at le 
arger I ban lhat of the Davy, and as a consequence ils conQi .,,„! i,„- /;*s to nil nil* a frustum, and leave V his 
•ontents of flame were greater 

Wi 
just share as the remaining Frusta 

Axs. W h e n the angles .if the apices of I w • re 

Second /Via-, Cu F Bow • " T- • Citv "Tenn *"v v,'""[- ""'" ""'"' '*""tciils •"''* ''i'*'''*11-* proportionate 
l.. l.owi.ox, 11.111 l ilv. KIIII. ,(, |1H. cub(,a n, h. heights, and if A is taken as the 

we will sec lhat tbeeleva-
gel his share st he 

29.12 12.SS feel, and 

his share inllsl he 

JOHN A. llu, 

.'. P. (I. box 370. Westville, Pictou Co., Nova Scotia. 

....ght. ,,i-4. ., 
QUES. 104. Before commencing to sink we are boring ,[,,,, oftbe platfoi 

to find the thickness of the seams, and those of Ihe in- ,, 
tervening and overlying strata, and the general direction /, '• ' 4L> : 42' ,., _ 
anda nut of the dip. W e have t wo good senilis, and \ : \ 3 
the top one A, according tn the prevailing thicknesses Ihe elevation [or /.' to get his shun 
eastof us. should b.-4.5 fed. and that of fi, the lower .,.., .,, ., 
seam 3.75 feet, and in addition w e k n o w that the thick- /, i1/ 42 — .'*, ** - 42 — 30.09 
nessofthe rocks between .1 and B should he 104 feet; \ -'; \ '•'• 
hut if the excited story ,,f our master borer iB to be be- and therefore Ihe remaining frustum will 
Moved, these thicknesses will he found to he quite .lit- gruund. 
ferent forthe 1 wing reasons: T h e weight of Ihe be: f coals IS 

At 2 o'clock this I ning our house door-bell rang 00 • 00 • .7S54 - 42 5:1 
must violently, aud running to the stairs I shouted, ...4,, 3 -lib.., I 
••Who's there," w h e n a voice replied, "It is ine, the 
master borer from Hardrock," 1 In- 1 tinned, "I 
bring g 1 news, w c have cut scan, B with the bore 
tubes at 57 led instead of 104 feet," and I said "(1 1, Second Prize, .I.uix BEAT-TIE, Danville, III. 
thill will save the expense of boring the other 47 feel." 
bul he replied. "That is a tripling consideration, and ibis Q , ,̂  JOR. W h v is anthracil I broken in pieces 
is what vou should know. T h e thin intervening rock before it is sent ti, the market for sale and for use -is 
indicates :i thick seam, ami instead of 3.75 feet, tin- /.' f,iol *' 
seam will most likely be 0 feet." N o w t h i s i s e I hope ,' .... -..-.,, ,- ,- , 
if il is not g.,,,,1 news, a will be obliged if you will A N S . T h e prime necessity for the breaking of anthracite 
te e on what geological lads or principles the master V"1'1,1s lts F°P'' r tS "> slow burning w h e n 111 large pieces, 
borer founded hit opinion. 1 m a y say that all the mines '"'' "'" ',*"' '""""' ,""''*! combustion is relatively T h e Hillside Coal and Iron C pany began usiiigfthcse 
eastof us nre deeper to the A seam than w c are. small and w h e n broke,, into proportionately small ,,x|,. boxes aboul a vear and a ball ago. Al thai lime 

pieces the surface exposed lor combustion 1.- vastly 111- (b.-x- were discarding aboul ninety wheels per I t h — 
Axs. T h e master borer founded his opinion on the facts creased. Bituminous coal does not require breaking bubs wor it and rendered useless from imperfect 

of his experience supported b y the teachings of geology, because w h e n burning it swells, cakes and cracks, ami lubrication Since then not a sinql, li/in'h-is been di-
lor be k n e w Hint the decreased thickness of the rocks thus by the operation ol beat it increases its o w n surface „,„l„i where'ibis invention was used, and the c o m p a n y 
between llu- seams .1 and /,*, al the western side ol the [or the action ie lire, and makes the necessary pas- •„ sn „.,.,] „.„Wie,| thai il i- ecminnine -ill il- mine cars 
lield. proved thai the vegetable deposit that originated sages for 1 he required sn y of air, whereas anthracite, „i,h the Gallagher l.ox. ami it now has aboul one 
tbe seam /' was submerged on its eastern side before it cud only burns on its planes oi fracture, and yields no thousand in use 
had completed iis thickness on Ihe wesl where ..ur pitch for binding it into cinder, and does not generate 
royalty is situated, and il is known In all observing sullicient volatile matter to shatter it and make air 

ersthal when ihe covering rocks of an underlying channels through the mass. 
W I L L I A M Hums, Scio, 11. 

N „.' Prise, C m s . F. llowilox, Trace City, Tenn. 

r̂ A W 

. are thick, Ihe coal vein is sure lo he thin, and , 
.-...,. W w . It. PRICE, 

Chan,Her, Colo. 
Second Prise, W I L L I A M HII.I.IH, Grindstone P. (4. I'a. 

Wooden "Column-Pipe." 

nunc water is strongly impregnated with acid is a seri
ous one to manv mine managers. Tn 1 -I such condi-

The Action of Electric Currents on Mine-Surveying lions. Ayrault'Bros. & Co., Tonawanda, N. Y., (whose 
QUES. 105. Will you calculate I'm* us ihe quantltyof Instruments. 

air in cubic feet per minute we will obtain with a 2 inch itiv w. Lenz.) 
water gauge. The fan is 30 feet in diameter ami runs ,,,.,„„„,,, ,-„,,„ „,,„,,„„- ,„r lllt. „,.,it, ,- ,i,il p,,̂ ,,,,,... 
wilh an angular velocity ol on revolutions per minute, nrent Britain ) 
thedia ter of the central orifice of intake is 12 feet, the , ,-,, ... . .. , 
area of Ihe throal of Ihe fan is PHI sou-ire feel the -ire-i *" *"'" "' l'*'1'"' lm''"a-o '" Un* n u m b e r 1.1 electric 
Of ihe orifice ..I discharge is ,',1, square feel and l'l,,- radial ",il^s *" ""' W ^ P l " ' ™ eoal Held and in the use; .,1 
lenglh of Ihe blades is 0 feel. electric powei under ground, I be question ol Ihe action 

ol electric currents on magnetic nune-suryeving nislru-
A N S . T h e diameterof gyration will be 3D — 0 - 21 led. ments is of such great interest thai the author has been 

and therefore the m e a n velocity of the radial column in induced to conducl a series of experi nts. A point. 

idve 

early 

underground, was selected at a horizontal disl *e of w us mis-rn-i. 

"' ""•• B.*chun.-IIerne ,,,„, T |„. , ,„,„,; ,-„,,, 

ur wilh quartz Ubre a^pi^'^r^jS.f ,„'',','',. ',',', vHriou""5e^8
1rf 

variation wen- .,,.,.,̂ ,1, , according'.!, the metal handing used) up to 

viously , aredfor: g period with the apparatu's in *hal *"•»"*"••" "'*''"'*• "nder 240 fed head, which will 

• . .„, 21 • 3.141(1 Oil 
led persecond will be 
weigh, persq,,:,,-,- f f section of the ,:„li:,l column electric railway, and 434 ,42uf.. low i 

will he .1171:1; - 9 = .0894 of a po 1: and the , 

OS.00- - .0894 

3.1410 . 32.10 
Bochum Town Park, and iln- iwo instruments were 

---• 213.11 found to coincide almostexoctlv. The first observation, 
in September, IS05, was made hv dav, the second hv 

is equal lo the velocity of the air iii feet per second rush- night, when the line was free from current, and ihe Inst 

71 Then \ ' l',iS*' ln'41 ' 'iS00,000 ->p 
> , 21311 - 10.4=) 

cover most eases "f nil 
managers w lu, hat e s-

rvice. It will pay mine 
,f pipe corrosion mi 

le with the makers of Ibis pipe. 

of the.lav resultsexhib-
A Good Rope Record. 

1 orifice, that is in this case equal again hv day. W'hilsttl 
to lill square teet, ami il we take the ,;I„I contractu at .112, ited great irregularities, lhat ol fbe nigh! results wasper-
the quantity will be 213.11 .02 • IM • 00 = 475,601.5 fectly regular and in accord wilh the magnetic records. -j 
cubic feet oi air por minute. The irregularities in quite small intervals of lime Messrs George Cradock & Co of "Wakefield , 

, „ . , r"'s,, 'J; B O W K O X , Tracy City, Tenn. ai 11,led from 2*7 minutes to 5*4 minutes. As at flrst il ibixlim Hill line of the London Tramways Company, in 
,x, ,•„„.'/',-,;,., H u n . P. P.nowx. Dunbar, layette Co.,Pa. was thought lhat t be deviations might be ascr I tothe lsiJ3, was removed in November last, after having been 

iron-free safety lamps employed, a third observation .„ „,„.*; ,*,„- s,-,;; ,k,vs :ll ., SI„.,.,1 of 8 miles per hour. 
QUES. IDS. W e are passing 8li,400 cubic feet of air per was made in the morning, the lighting being effected by Tin- total rope-miles wen- 123 12(1 and ihe car-miles 

minute through 1111 airwav 10 feet high, 12 feet wide and a stearme can,lie. The resuils were exactly the sume as , -.q .„,-[ .,.|. 
3,IKK! yards long with a water gauge of 3.20 inches, and on the lbs! day. As llu- observations were made at :i 

lonot now require such a large quantity for this comparatively large distance fi 1 other workii 

pe 111 question was Lang's lav. ]! was 
-11,(Kin fl. long and 3| in. ill circumference when new, 

less when re veil. The csl of 1 he rope per district, we un- going 1,, reduce llu- supplv with a as the shaft was 200 yards away, il is evident that mug- car-mile was .1608 d.—Eugiueeeing, Le 
regulator and pass instead only 3H.IKK. cubic feel per netic observations can, under such conditions, be only Messrs. Cradock & Co. furnish'their make ol ropes to 
minute, and we will he obliged I., vmi if vou will ealen- salislacti.nly conducted during Iln- night 111 Iln- absence American users through Mr T \ Wigham, 513 First 
late for us the area required in square led to pass the "' the magnetic current. Anolhersonreeoi error is the National Bank Building Chicago III 
stated quantity through the regulator. Make the co- safety lamp. Composed of various metals, Ihe lamp 111 
efficient fm* tin- eena rontracta .05, and the co-efficient of a hot condition sets up Iher -electric currents which 
friction .IIIKKHKKII. act on the magnetic needle. In order to obtain informs.- R E M O V A L 

Axs. The pressure required to overcome the frii•ti..n..1 l'"'>"»'l''M>"inMhe an! h..r placed six mine surveyors* * 
„ ' . safety lamps tree from iron, one a! a lone, lust in n cold The New , ork office ot the band I> 

the airway will li 
. 360OO*1 X 3.20 

(1f condition then heated, at the pole of a sensiti 
nel eter. Ilf the six lamps examined, two. when cold, Building. N'o. I Ull Broadwa 

1 Co. has been 
•d from No. 23 Park Place to the American Surety 
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WEAR ON HAULAGE HOPES. 

I v 'ivf.age.u-5 i 

I ivn Mini Hi.- si ilestruc-

tln* «• ii• inn nl I jj,- r S is II,r 

iiwinK nl 11,.- rope . n n |,ullcys -vliicli (nil tn 

revolve, nn.ver pulleys thai ;n, w o r n unequully uuil fail 

in revulve us quirkl.* iiv they nl I.l. II,. hitter dims nf 

pulleys sometimes reiuuin stutinnar*. with their thicker 

anil heavier sides ilnwn, in lu.y arc . m through bj 

ll"* 1 -uml liii'li I thi.' [ulssinc, rope. Thia naturally 

wears the m p e rapidly, and Ihe friction increases the 

pull ..r .-Irani 1111 it. 

A roller has been extensively adopted at British m i n e s 

that seems to have largely remedied this fault. This 

rolleris eorrugated or grooved along ils entire length, 

.eels a fairly equal amoi if usage, according to the 

liinii of curvatin f the Hack. T h e roller is m a d e of 

rolled an.l slanqied wrought iron or steel, well balanced 

ami true. T h e y can he m a d e of equal thickness, a 

qntilit) ivhieh a 1 always he acquired in a easl iron 

roller. T i n s " rollers are said to revolve almosl al the 

instanl thai they are 1 *hed by the m o v i n g rope, a u d 

they acquire a greater grip or hold than the flnl surface 

rollers, o w i n g lo Ihe clinging form of the grooves. 

lurry 1 > 1:111 w h o has had a n y experience with rope 

haulage lias frequently noticed the tendency ..!' the 

face roller, or to slide to the flange of a new Hal surfaee 

roller. This tendency is laken advantage of in the 

rollers constructed wilh grooves or corrugations, a n d 

excellent results in greater life for ropes are reported. 

T h e idea seems l o b e a rati I ..ue a n d is worthy a trial. 

A DENVER OFFICE. 

*ll rEhave openedan office for'fiiE COI.LIEIC, E.VUIXEEH 

\ \ vxn METAI. MIXRII, in Room .MIL', Boston Build

ing, Denver, Colo. Il is in charge of Prof. 

Arthur Lakes, assistant editor. Subscriptions, etc., will 

be received al thai office, as well as al the main ,.Hires 

A N E N G I N E E R S ' C L U B IN C H I C A G O . 

1 M I E tendency for men of one profession, or of allied 

professions to meet together socially has resulted 

in a number of inslauees in the formation of 

technical clubs. 

These clubs are practically first class European plan 

hotels and restaurants, the accommodations of which are 

limited to members, or to friends of members. As a 

rule, Ihey are equipped with libraries and reading rooms 

that appeal to the tastes of the men composing the club. 

There is a movement on foot to establish such a club, 

to include in its membership members of the various 

engineering professions only, in the city nf Chicago. 

The indications are that the club will be a success. It 

will consist of resident and non-resident members. The 

initiation fee and dues have been fixed at very moderate 

figures. The gentlemen connected with the organization 

of the club have received acceptances from nearly enough 

engineers who will enroll as members tn warrant ns in 

saying that success seems assured. It is a good move

ment, and deserves Hie support nf .very engineer resid

ing in I 'hicago, nr who is a frequent visitor to that city. 

CARBON MONOXIDE AS AN EXPLOSIVE 

A G E N T . 

i T H E O R Y advanced bj Prof. Lewes, of London, ii 

of many mysterious mine explosions. The 

puis is effeei of carbon nnxide nr " white d a m p " 

has been recognized by miners I'm* years, hut its explo

sive characteristic has nol 1 11 < imented on because 

ii was universal^ supposed thai ils poisonous effect was 

made apparent hefore a sutlieienl < 11 ilv of llm gas in 

ke, with tin' air, an explosive mixture could accu

mulate. 

In commenting 1 nlinan Mark powder as an un

suitable explosive in gaseous nr ,lusty mines, I'rof. 

Lewes calls attention In the fad thai carbon monoxide 

is lie resulting consti nl nl* iis explosion. It 

has 1 11 1 elusively proved thai when tire-damp is 

verj far removed I'm,,, Mm poinl of explosion, In

ordinary circumstances, il does form, when eoal ,ln-i 

floats in the air. a highly explosive mixture. [Ic slalrs 

lhat traces of rail,,,! side will d o exactly the s a m e 

thing w h e n the air is la,In, with eoal dust, licsiilrs, the 

temper! e necessary In ignite a mixture ,,! rail 

in, xi,Iran,I,lust laden air i- lower Ilia,ill equired 

I,, ignile a mixture nf Iiiv-,1 p a m i dllsl laden air. 

Prof. Lowes, Ihcrefore, 1 'hides thai w h e n the air,,I' a 

m i n e is charged will, coa] dust Ihe pnihabililies air that 

a very large vnh • nf explosive mixture is formed by 

Ihe rapid escape uf Ihe products of combustion inn, llm 

,lu-l la,In, air, a n d this I heing ignited either b v the flame 

or by red-hol s,,i„l products driven oul inti.il b y a b l o w n -

oul shnl 1 initiates a considerable area of explosion. 

FREE MINING LECTURES. 

I M f l ' • • 1 Mining of llm Pennsylvania 

State College, offers 1,, deliver a snirs of free 

lectures ine e m p l o y e s , „/ their customary places 

of nssemhhi, on llm following subjects: T h r Carr of 

Explosives, T h r Hunger of Safety I ps, T h r Cause 

ol M i n e Explosions, Propping a n d Pack Walls, a n d 

Wasting Energy al Labor. 

T h e s e air all interesting a n d important subjects, a n d 

llm opportunity given lu Pennsylvania miners In hear 

instructive lectures from competent 111,11 should be 

taken advantage of generally. All lhat is necessary to 

secure this advantageous offer is fur the miners of each 

locality t,, secure a suitable 1 111 and arrange for an 

audience, the State College will furnish llm lecturer. 

FAILURE IN MINING. 
I ' M 1 K very c o m m o n cause uf failure in m i n i n g is lack 

of good m i n e m a n a g e m e n t . V e r y often tin* m i n e 

itself iy blamed, u n d wrongfully blamed. A s an 

evidence that successful mines are not always those that 

produce the highest grade ores wc* quote the following 

fnun tin' reporl of th*,* Director <>f the Geological Survey 

..1' the United States: 

'* In 1 he history uf the < alifornia mines, a n u m b e r of 

claims, like llu* C'ederberg, Chariot, a n d others, which 

yielded very rieh guld specimens, sneh as are w o r k e d 

into jewelry a n d souvenirs, have heen very disappoint

ing; while un the other hand, the ore of m a n y nl' (he 

fa m o u s a n d must productive mines, hardly ever contains 

guld sufficiently coarse tu he seen by the n a k e d eye. 

T h e vast low grade auriferous deposits of Dakota, w h i c h 

have been su remunerative, h a d au average yield iu 1880 

of only î;.:;;; per tun. Very m a n y large mines, both in 

California a m i Dakota, have been w o r k e d at. a good 

profit mi ure w h i c h carried m u c h less gold." 

C o m m e n t i n g mi " W a s t e in M i n i n g " our c o n t e m p o 

rary, 'Ih. Australian Mining Standard, pointedly states 

this frequent cause oi failure in the following statement: 

" Bad m a n a g e m e n t takes sneh a multitude of shapes 

that it is almost impossible to describe it, unless it be 

described in the general term ' ignorance uf mining.' Its 

must c o m m o n form is seen in the wastage of ure. A 

general proof of the fact is found in tin* hundreds of 

d u m p s w h i c b h a v e been hand-sorted over a n d over at a 

pro-lit. There is an old saying that 'a good w o r k m a n 

ean he k n o w n by his chips,' a n d with equal truth it ean 

be said that 'a bad m i n e m a n a g e r can be k n o w n by his 

du m p s . ' O n e thing that is indispensable in n m a n a g e r 

is u n appreciation of the necessity uf thoroughly under

standing the nature a m i value of his ore H e m a y not 

be able to understand that ore himself, but if he appre

ciates its importance, h e can e m p l o y s o m e o n e w h o dues 

understand it to take charge uf necessary work. 

" T h e world sees the evidence of waste in the d u m p s 

thai lie iu the daylight, but there is a still greater source 

uf waste that is hidden from the public in the dark 

stopes of the mine. Every practical m a n k n o w s h o w 

often tie* ore is kno c k e d d o w n in the slopes, a m i then* 

partially sorted, a m i the supposed waste left u p o n the* 

stulls. ll ure sorted by daylight loses m u c h of its value 

in iln* waste, w h a t is the loss liable tu be in the dark, 

narrow a n d c r a m p e d stopes? W h o that is competent to 

hand-sort ore gives, in the great majority of instances, 

anj attention to this portion of the work*.' A s ;i rule the 

miner is allowed to hav.* his o w n sweet will in thia labor, 

a m i his o w n sweet will is t Iten tu d o thai which is 

easiest, instead of that which is best, even if he k n o w s 

whal is best. 

" T h i s is hut om- kind of waste, a m i the c o m m o n e s t 

o m * of bad m a n a g e m e n t , wliere scores m i g h t he m e n 

tioned. T u tin* m a n win. understands it, tb.* lack of 

assay.*rs a m i assay offices, at individual mines, often 

suggests a doubt about the quality of the m a n a g e m e n t . 

It is not all mines that require the constant services of 

an assayer, hul a g I m a n v m o r e than receive t h e m d o 

require t h e m , and would find t h n n the most valuable of 

all pussihle investments." 

A Suggestion to Advertisers. 

ment begins, iu this issue, a series uf advertisements 
whicli will, in lime, form a lair illustrated catalogue of 
their manufactures rather than a repetition ofan illus
trated husiness card wilh which mosl advertisers con
tent themselves. 
This innovation, though il involves re work ami 

expense on the part of the publishers, we welcome. W e 
would he ghnl lo see th,* plan followed hv all of out
advertises whose manufactures are such as to make it 
possible. Buvers, al the mines, like other men, buy 
those goods with which thev are most familiar, other 
things being equal. Then* is no way in which makers 
of th.* various lines of mining goods ean easier familiar
ize prospective customers wilh their manufactures than 
through advertising in Tor: C O L U E R V ENGINEER VMI 
METAI, MINER. 

If instead of, oral least supplemental", lo, the claims 
a-to the merits of I beg IP, there appears in th.* adver
tise nl a clear illustration of some machine nr appli
ance made liy the advertiser with a concise note append
ed staling Ihe size, capacity, where in use in mining 
service, working conditions, etc., we fee] sale in assuring 
our patrons of more careful attention to iheir advertise-

nts than thev coul.I otherwise obtain. W e know 
l> •xpressimis we have had ir advertisers ami sub-
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scrihers lhat in few I rude journals ure advertisements us 
Closely scanned as are those in each issue of this journal, 
but that is no reason for allowing advertisements to 
'•run themselves." 
It is worth while to Spend time and money in the 

preparation uf advertising matter-in a paper which 
really brings returns, while it is a wast.* of both time 
and 1 'V io put g I advertise nte in pour papers. 
There is no reason why ihe advertiser should not give 
the same careful attention tothe preparation and placing 
of his advertising matter thai he does to other items of 
expense, such as traveling salesmens' salaries, or the 
preparation of catalogues. 
To express ihe mall.-i* in the tersest manner, we 

wmild simph sai a g I advertising medium can he 
mad.* a better on.*, if ihe advertiser will give th.* prep-

BOOK REVIEW. 

eoKI-:. \ TREATISE O\ THE MANWACTCHE OK COKE 

AMI TIN*: SWIM; UF BY-PRODUCTS. — With xpecial refer-
nir.s /., tb. Methods "ud Otvns Best Adopted to the Produc
tion .if Good Cob ifin Ih. Various American Coals, liv 
John Fulton, Iv M., Member Am. Inst. Min. Engrs.*, 
Am. riiilusoph. Soc, etc., eli*. Large Svo. 114'J pages. 
Profusely illustrated. Cloth. Published hv The Collierv 
Engineer Co., Scranton, I'a. I'rice. postpaid to anv part 
uf the world, st.iMi. 
The manufacture of coke in the I'nited Slales began 

in a feeble wav, with four small establishments, in the 
vear 1850. 
During the thirty vears following, il-- progress was 

rather slow, Iml from |ssn to 1892 il made rapid ad
vances*-* showing in the latter year 201 establishments, 
using 42,002 cuke ovens and producing 12,010,K29 tons of 
coke, valued al $23,530,141 al the ovens. 

In ihe year 1809 the use of coke in hlasl furnaces out
ranked lhat uf charcoal, and in 1875 surpassed anthracite 
eoal. 
Since the latter date ii mav he said lhat we have fully 

entered inlo the era of coke. 
ll is also evidenl thai ibis coke fuel IH destined lo re

tain this leading place of usefulness in metallurgical 

the expansion of ihe iron and steel industries, 
In considering the present condition and future re

quirements of the coke-making industry, wilh its para
mount vain.* in the manufacture of iron and steel, it 
appeared thai a volume embracing the principles and 
practice of the manufacture of cuke would prove of per-

duslries. 
Its publication is regarded as ihe more needful at lids 

lime, on account of the efforts being made to introduce 
ihe dern types of retort coke ovens, with their auxil
iary apparatus for saving Ihe chief hv-prudncts. uf tar 
and' sulphate of ammonia, from the gases expelled in 
coking, and tlm.- supplement lb.* profits iu iln* coke in
dustry. 

lu'the United States, the manufacture of coke has 
hitherto been confined mainlj to localities affording the 
besl qualities of coking coals. 

ll required little skill lu make excellent cuke from 
such guod coals. Hut with the large expansion uf the 
production of coke, and the gradual exhaustion uf iln* 
areas of the prime coking coals, compelling the w^i- of 
the secondary qualities of coking coals, a thorough study 
of th.* merits of the several kinds of coke ovens now 
being offered, is regarded of the most important interest. 

In ibis volume, i he papers on the manufacture of coke, 
which have been published in T H E COLLIERY E N G I N E E R 
VND M E T A L MINER, have been recast and carefully 
revised. They exhibit the several methods of coking, 
with accurate results, for the consideration of those 
interested in this industry. 
Tin* author feels that verv much remains to be learned 

in this department of industrial art ; hut trusts that this 
initial volume will suggest matter that will lead to 
an accelerated advance in useful knowledge along Ihe* 
several sections embraced in its pages. 
The work has been undertaken with a feeling of the 

difficulty of doing"il the justice its importance deserves, 
but iu this respect the author trusts that some truth has 
been gleaned under the conditions of the old adage that 
"necessity is the parent of invention." 
In the twenty years' experience of the author, in his 

official position ot general mining engineer and general 
manager of the Cambria Iron Company, be has been re
quired to study ihe manufacture of coke in its elements 
uf quality ami cost. The extensive operations of this 
company in the different sections of the Appalachian 
coul region, b\ several methods of coking, afforded de
sirable opportunities for investigation and for the com
parison of resuils. 

In Ihe year 1875, the cuke made ut the works at 
Johnstown, in Belgian coke ovens, hiiled to meet the 
furnace requirements. The management requested an 
investigation of the cause or causes of the inefficiency 
of this fuel in blast furnace work. 
It appeared at lirst an easy tusk to ascertain the nature 

of the defect or defects in this coke. It was assumed 
thai a chemical analysis would disclose the whole mat
ter; but, contrary tu expectation, it .lid not ; it showed 
the coke to be very pure, with much less ash than the 
Connellsville, and with marked exemptness from other 
injurious elements. The result compelled an expansion 
of the method of investigation, as the chemical method 
alone would not reveal ihe cause. 
A study to devise a method for the physical examina

tion of the coke was then entered upon, which, after 
manv trials, resulted in developinga plan thai disclosed 
the main cause of the failure of this cuke for blast furnace 
use—its want of the principal requirement, "hardness 

of body." 
From the softness uf the body of Ihis coke, much of it 

was wasted in the upper section of the blast furnace, by 
dissolution in the bath of the ascending carbon dioxide 

gas, thus lowering the temperature at the zone of fusion, 
and disarranging ihe regular operations of i he workings 
of the furnace. 
These early methods of testing the physical properties 

urgency of necessity, il is believed, has ultimately dis-

of coke for metallurgical uses, ihe practical result's in 
furnace work sustaining ihe reliabilit) of these de
terminations. 

It has become evident in the manufacture of coke from 
ihe secondary qualities of coking coals, that fiom the 
nature of the requirements of quick and high oveu heal 
io secure ihe hardest bodied coke possible from sneh 
coal, ih,* retorl type ofcoke ovens will have to be used. 
Ii is confident^ hoped that the plans and statements 
ol ihe actual work of these retort ovens, wilh and with
out apparatus for the saving of by-products, will prove 
helpful in enabling ihe coke manufacturer to make in
telligent selection ami application of the special type of 
nven best adapted to assure the besl coke iv tin* coal 

given lo ihe consideration of tin'* best modem methods 
in the preparation of coals for coking, especially in the 
processes of crushing and washing, with the elimination 
of slates ami pyrites. 
The work is divided into nine chapters and an appen

dix. Chapter I. is devoted In [he coal lield- of Ihe 
I'nited Slates, their geographical position, extent, 
analysis, etc,, etc. Chapter II. is devoted tothe physical 
an.l chemical properties of coal, and ihe Mihjeels are 
carefully, intelligently and exhaustively handled. Chap
ter III. is devoted io ih,- preparation of coals for ihe 
manufacture of coke, and describes, and illustrates ull 
the latest uml most approve.I apparatus for crushing, 
sizing and washing. Chapter IV. is devoted to Coking 
in the open uir, or in partially closed ovens of the bee
hive type. Chapter V. is devoted to the consideration 
ol Ihe various retort and by-product saving owns. All 
Ivpes are described ami Illustrated, their merits and 
demerits discussed, and iheir successful application to 
various coals is treated on. Chapter VL treatson th.* 
physical properties of the three principal fuels used in 
metallurgical operations, viz: charcoal, anthracite coal 
and coke. Chapter VII. is devoted to ihe consideration 
I.I laboratory methods of determining the relative calorific 
values of metallurgical fuels. Chapter VIII: is a con
sideration uf ihe location of coke plants in l he most con
venient and economical manner, Chapter IX. consists 
uf general conclusions on ihe work, cosl and products of 
the several types of coke ovens. The appendix contains 
several consular reports on various syslems of coking, 
tables of comparative tests, descriptions of new devices 
obtained too lute for insertion in ihe body of lie* hook, 
etc., etc., together with au official reporl of extended 
tests recently made in coking with Se t-Solvay ovens 
hv Mr. Fulton For the Johnson Iron Co., and published 
bv special permission of A. .1. Moxhain, Esq., President. 
Throughout the work Mr. Fulton has realized that he 

was w riling for practical men. and as a result, I he volume 
is the only complete work on ihe subject ever issued. 
It is up to date in every particular, and is written iu an 
exceedingly plain, concise manner. 

M A N U A L til' L I T H O L O G Y : TREATING O F T H E PRIN
CIPLES ui- T H E SCIENCE, with Special Reference in Magitucopic 
Aimliisls. Second Edition ; hv Edward 11. Williams, Jr., 
E. M., F. G.S. A., Prof, nf Alining Engineering and Geol
ogy, Lehigh University. 8 vo. Cloth. 41S Pages, illus
trated by six full paye plates. Price $3.00. Published bv 
John Wiley A Sons, New York, and Chapman & Hall', 
Ltd., London. Prof. Williams' preface to this edition 
explains the nature and scope uf the work so plainly 
and concisely that we give it almost in its entirety. 
"The microscope has forced lithology and petrography so 
widely aparl that the layman is often al a loss tu recog
nize old acquaintances under new names. This edition 
uf lithology is written on the same basis as the last—I'or 
the beginner in the subject who wishes a thorough 
knowledge of the megascopic presentation of the sub
ject, in a fuller und more compact arrangement than cun 
be obtained in geological text books. It is also designed 
forthe engineer who wishes to understand the valuation 
of rocks fur economic purposes. The arrangement is 
such that those who wish to continue the work in (he 
microscopic analysis of ruck-funning minerals, as taught 
in petrography, will have nothing tu unlearn. The 
reader is supposed to have u practical acquaintance with 
megascopic crystallography and mineralogy, the use of 
the blow-pipe, and the ordinary methods of chemical 
analysis, so that these subjects are merely touched upon 
in Ihe description of the more common megascopic ruck-
furming minerals. An addition has heen made in the 
line of the economic value of rocks, and Ihe hody of the 
hook bus been entirely rewritten, und is from five to six 
times the size of the former edition, so rapidly bus the 
subject grown." Prof. Williams is une of the must 
practical und learned technical instructors in America, 
und in preparing this work he has carried out his usual 
plan of treating the subject in ihe mosl practical man
ner. \.- In* slales, In inference, iln* hook i- nol 3peciall) 
written for men of very limited education, bul rather us 
u text book und I k of reference for mineralogical and 
geological students who have attained a certain standard 
of education. At the same time, each subject is so pre
sented as to make it a useful book for men of compara
tively limited education. It is arranged, and each sub
ject classified in a very convenient and intelligible 
manner. 

T H E U S E OF M E T A L R A I L R O A D TIES, A N D PRESERVATIVE 
PROCESSES A N D METAI. TIE-PLATES TOR W O O D E N TIES. Bv 
E. E. Russell Tratman, A. M., Am. Soc. C. E.; prepared 
underthe direction of P. E. Fernow, Chief of Division 
of Forestry, and issued as a report bv tin* U. S. Dept. of 
Agriculture. Tbis is a very exhaustive and complete 

both in this country and Europe, by means of which the 
consumption of timber for railroad ties mav be materi
ally reduced either hv the suhstiluli f metal lies, or 
by appliances and treatments to wooden ties to prulong 
their life. The work is an exceedingly valuable one, as 

ils objeel is to us-
of American foi, 
stitution of metal 

preventing the rapid destruction 
t shows that since is;iil the sub-
od in railroad ties has progressed 

steadily, until nuw re than 35,000 miles, or about 
L'ti', ofthe railroad mileage of tin* world, outside of the 
United States ami Canada, is laid on metal. Although 
progress in tbis direction in A rica hasbeenslow.il 
will be a question of bul a short lime lill the waning of 
forest supplies will force on railroad companies the 
use uf metal lies, and thesc.it. is claimed, will insure 
greater efficiency, safely ami final economy. In the 

etc. and metal tie-plates mav be applied lo wooden ties 
wilh advantage, ami this will no (loubl help post] c 

cost, will be adopted. 

PERSONALS. 

has Mr. Edgar (i. Tuttle, mining and civil en 
opened an office at 221 Pearl street, New York City. 

Mr. James i i. Bateman, formerly inside foreman of 
Ihe Albright Colliery of the Albright Coal Co., of Silver-

thai company, succeeding Mr. James Archbald, jr., who 
becomes acting president. 

Mr. Bateman was one of ihe firsl mine foreman lo 
light an extensive miue lire liv ihe direct system suc
cessfully. An accounl of this lire appeared in the report 
of the stat.' mine inspector for ISS3, as well as in T H E 
Coi.LIERt E N G I N E E K ( MlNINt* HERALD). 

Following the pr lion of .Mr. Bateman, Mr. Charles 
F. Long becomes inside foreman aud Mr. Charles .1. 
Price, al present fire-boss, assumes the duties of night 
foreman, 

Messrs, Long and Price an* both students in Ihe 
Correspondence School of Miues. All four are and have 
been for vears, readers of Tin: CUI.I.IEKV ENOINEER IVH 
M E T A L MINER. 

Mr. A. W. K. fierce, electrical engineer, resigned his 
position wilh The Correspondence School of Electricity, 
of the I iiialional Correspondence Schools, lo accept 

South African mining fields. 

Mr. James I'. Dickson has resigned as President of the 
Dickson Mlg. Co. of Scranton, after an incumbency of 
the office for nearly twelve vears. Mr. Dickson has been 
succeeded bv Mr.'Charles l'l. Zehnder, who fur the past 
three vears was president of ihe Jackson .*< Woodin Co. 
,,f Berwick, I'a. 

Mr. Tl, as K, Downing of St. Clair, I'a., formerly 
assistant lr.-aj: foreman at the Heechwnod t .Ihery cf 
Ihe Philadelphia and Heading Coal an.l Iron Co., has 
been promoted to the position of inside foreman and 
will have charge of the Glendower and Taylorsville 
I lollieries of the same company. 

Mr. Downing has been a hard studenl and hv merit 
alone has risen to his present responsible position. As 
a candidate for si ale mine inspector in 1894, Mr. 
Downing passed an excellent examination and demon
strated bis ability both in the theory and practice of 
coal milling. 

Messrs. George Mair and F. C. Whin v, iu charge 
of the (ien.ral Electric Co.'s branch office in Scranton 
have closed ihe Scranton ollice. Mr, Muir resigned his 
position wilh the (ieneral Electric Co., to accept a lucra
tive appointment in South Africa, ami .Mr. Whitmore, 
who continues wilh ihe (ieneral Electric Co., will make 
his headquarters at tin* Phila. office, No. 509 Arch street. 

The Board of Examiners to examine candidates for 
1 State Cual Mine Inspectors for ihe Stale of Washington, 
c pleted its labors on tb.* Kith ull. Messrs. David 
Edmunds of District No. I, and Joseph James of His-
l riii No. J, w.re recommended for reappointment. 
Messrs. Edmunds and James have heen readers of TIM; 
COLLIERY E N G I N E E R A N D M E T A L M I N E R for vears, and 
Mr. James is a student in The Correspondence School of 

, Mines, His record as a studenl shows him to he a close 
I student and a man of ability, Ih* is well advanced in 
the course, in fail has almost completed il. 

| Messrs. Frank G. Clemens and II. W Althouse have 
opened offices us mining engineers ut Pottsville, Pa. 
Both gentlemen have had a number of years experience 

Clemens having been for manv years connected'with 
the Lehigh Vallev Coal Co. as im'engineer, and lately 
wilh ihe Midvallev Coul Co., a- superintendent oftheir 
extensive operations. Mr. Allhoiise was connected wilh 
I the engineering department of tbe Phila. & Reading 
('oal ami Imn Co. for several vears, an.l later wilh the 
Consolidated Coal Co. of St. Louis, and other western 
I und southern coal companies. 

Mining* Machinery. 

T any of our readers, the name of Mr. liobert 
Allison as a builder uf mining machinery is very famil
iar. After having to a large extent withdrawn from the 
business uf manufacturing mining machinery fur several 
years In* has again assumed the direct management of 
In- Franklin Iron Works, and in an advertisement in 
this i-ssue solicits husiness in the line uf hoisting and 
haulage engines, air compressors, pumps and mining 
machinery generally. 

Mr. Allison's well known ability as a mechanical en
gineer and inventor, an.l the reputation ul the work 
j turned out ut his shops in tin* past, guarantees that his 
1 customers will get machinery fully up the highest 
standard. lie reports orders for a pair of 24/'x00*'/ first 
motion hoisting engines S ft. drums, from the South, 
two pairs of large duplex air compressors From Ihe Con
nellsville region, a lot of hydraulic cylinders for elevat
ors, and sullicient smaller orders tn keep his simps run
ning full time. A new catalogue, which he has just 
issued, will be sent free to any mine owner or mine 
manager. 
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T o e i m n r n D C C TV I T I V I V e ''"" a"l'r the force nfthe explosion is over. But thi-ticl instantan B action, in„l personally I have always 
IHI', I KOdl-iLSS l.\ M I M M l . ..fpar .t.ii patent for crossing doors ar, j quoted the indications of this accident as more-nearly 

thr s o ill character, Inn mil the s:i in kin,I, lis Mr. approaching Ihose ;ltl'«.r.lr,l hv deloimlion limn ,.f ;inv 
Callughan's stoppings, anil as he hikes the wider view other form ot explosion will, which we arc acquainted. 

,, ,. ., .• 1,. . . 1 : , . i* ,1. . \i; ,: , , of providing C copious relief, he deserves at any A. few davs since Mr. Dickinson (late her Majesty's in-
Abstracts l i m n the I roceediuKs nl the M i n i n g ,,,,.' ,. ,[>„,„., p,,sfi,l„ ,„„-,,. Ih.s, ,,„. his vlllnllb|*(, ,,,,,,,„. „*( ,uhu., ,,-.„„, „.hu specially reported on this 

o .* .* . practical paper, ami see. ,1111, for introducing to the Holier disaster, w h e n writing I,, m e ln reference tu the effects 
allium.**, ,lf 11]ilL1. ,.„(,,„„,,.., the vnlve stoppings put iii use hv -Mr. of sudden compression ..f the ventilating air-current in 

.lames Jackson in the Vallev mine. The construction ,nines, called inv attention I,, what he then reported on 
\111l lournals nf Fiuenc uml Vmcricii llllistratiu" the '•'" le "f action of these itoor stoppings is as follows: this subjeet. "The evidence Bhowedthat the main roads 

1 ** Tin,I • is hung like the end gate of a mine ear, and were the st dustv pnrt ,.i the mine, and not the 
Mure Modern Developments in all Blanches of the leans againsta frame securel; lixed, and the door is made rooms. Ii was, hnwev T, in the rooms nol ent throng], 

nil- tight al the el,,sure will, canvass sheeting, s,, thnt and least dust-, thai there were the greatest signs of 
Mining Industry. these shippings are practically ns g,,,„l in preventing coking, extending not quite up to the face, and not in 

leakage ns the stone or briclt s. W e hope 11,, ex- the main roads, s <• ,,i the principal coking heing iu 
W E S T E R N P E N N S Y L V A N I A C E N T R A L M I N - plosions will occur to tesl the automatic aeti f these the r s whieh were not nt work. 

I N G I N S T I T U T E — A meeting of the members 'I " valves, I oil 11 ie\ m e n provision that deserves the "As regards the ail* being impregnated will, lire damp, 
nf this In-lii,tie was held ni Pittsburgh, I'a i Thurs- higliesl e lendution, and are well worthy ,.1 heing put ! and an explosion being spread ..vera wide men hv press-
dav, December I'li, IN!,:,, under the Presidency of Mr. T. i" a practical test bv nt, experimental explosion in ore, we i Messrs. Dickinson and Maeonochie) would re-
K.'Adams, Mine Inspector, and niter the Secretary, Mr. an extemporized drift. ler to a paper lend before I lie Manchester Geological 
Seddon, had read the minutes of the last meeting, and After ll„- rending ,.1 Mr. Callaghan's paper, Mr. Society by Dr. Angus Smith, Into chief inspector of 
thev were approved, Ihe President then rend his annual Slimier said thai he hardly believed that door stoppings alkali 'works, in which he described an apparatus (which 
address. could withstand the force ofan explosion, and he would he also exhibited t,, Ihe society), hv whirl, he I hen 

He began I,* making an apology for intruding with a rather make the rock stoppings stronger. Mr. Clifford, thought thai the mixture of small quantities of fire 
shari.lv donnedqucslinn of duty instead ,,1 with nn iii- M. E., ,,1 Pittsburg, said that in cases of explosions damp in atmospheric air might he detected hv percus-
terestihg novelty, and drew attention to the by-laws and il wns always found thnt the most disastrous results sion. Soon afterwards, however, an improved instru-
aim nn,I object'of the Institute, " and the dangers that occurred where the stoppings were not ved nod thr menl of the same nature, made hv Mr. Dancer, optician, 
menace ii. and our duty a- members thereto." **\Ve blast was cnti I. and he believed thai door stoppings proved thnt the same result could be arrived nt hv the 
nre s,,lirit,,ns that nothing shall occur I nr thr pros- could he made pen nnd nol he destroyed. .Messrs. pressure of ordinary air with gns, on thr prhiciple ol 
perity of thr Institute, impede ils progress, destroy ils < ' lor and II.ill thru look sides wilh Mr. Slimier, nnd , lighting tinder hv percussion. This would afford a in.,re 
usefulness, or threaten its unity, peace anil linn ly. .Messrs. Uigbv and Britt took sides with Messrs. Cai- likely solution ,,f the widespread nature of the present 
Alter advising the members n,,t to allow the ii'itru- laghan and Clifford. After the reading of a report by a explosion, will, the force coining towards the shafts 

si,,n in their meetings of matters foreign to their inter- committee appointed to make some tests with ventilating from different extremities, than lhat afforded hv the 
ests and the aims of the Institute, he drew attention to fans, a paper on endless rope haulage wns read and dis- ' supposition thai il wns the dust alone that carried the 
the provisions of the bv-laws such as : cussed, and then the president pro ten. called on Mr. Hame throughout thr workings, especially in the dook, 

"Thr object of this institute shall bv the mm,ml ito- Blick t,, open n discussion ,,n the prevailing system of - which it would have to enter quietly first', and then re-
provcmenl "i its inemhers in the scieiu f chemistry, working the Pittsburg seam, hul as he pleaded that his turn, leaving the indications of the lore, wards. Thr 
geology, steam, hydraulics, hydrostatics, mechanic's, views were well known, the president then called pressure of air, both in the duok and Blantyre sections, 
mine surveying, nnd other branches of science directly on .Mr. Hartley, who in a lew well selected words went had heen s,, strong as to draw every shred ,,i clothing 
or indircctfv , Ilected wilh mining," and further "To straight I,, thr weak point, and showed thnt the present off some of Ihe bodies, and I,, tear up Irani ion,Is there 
aid and advocate in legislative bodies such laws as will system of working wns wasteful nnd required I,, he and elsewhere. 
be beneficial o, the practice ,,i mining, and t , advocate remedied, and he wns supported hy other speakers. Now, referring to the Tina-bun explosion ii would be 
the repeal of nil laws detrimental to the interests of The following paper was prepared to he read at interesting to know how* either tin ,r Ileal were kept 
mining nnd thr health and safety of the miners." the Hireling : alive, when the distance from the shot I,, No. I explo-
Again, "Or such other matters as shall be agreed u] sion is stated to be 191 vards, nnd the total ber of 
but all such matters slmll he in relation I,, the sciences '' explosions IS, spread over n distal] if 2,t>14 yards. 
directly lected will, mines and mining." The m H E U S E O F E L E C T R I C M A C H I N E R Y IN In the Camerton explosi Ihe explosion traveled 
President then proceeds to draw attention to the fad •*• C O A L M I N I N G . — P.vMr. L. I.. I'rnii.lo. This against the air current, but at Timsbury the reverse way. 
I Iml their lime has h e m wasted by ,-u lining advertisers - paper is highlv characteristic of the innovations of the I low does Mr. Stuart account I'm* I his fact'.' 
wh,, -I rive I,, III, puiize the attention ,,1 tlie members time we live in, and the claims of the writer strongly Another of Mr. Stuait's arguments requires a great 
nt thr meetings wilh their wares nnd schemes, to tin. emphasize the use of electric appliances in all the opera- deal of elucidation, for he argues that because after the 
exclusi f such sulijrrls ii- nir snneli,,,ir<I I.v the by- tions in mines where power is applied to do work, explosion nl Clifton Ilnll in l.sll.r, at. Llanerch in 1890, 
laws for investigation, and he says: "Srrt,. it, then.'- lie claims that transmitted electrical energy secures and at .Spring Hill, in Nova Scotia, in 1S91, the lamps 
fore, I Iml these grand aims and and objects of our asso- greater eiliciencv nnd economy nnd thereby* consider- burned in ihe niter damp, that, therefore, the explosions 
ciation arc not perverted by allowing it to beco thr ably enhances the profits of the mine operators. could not have been caused by firedamp. This is cer-
advertising and endorsing agency for the wares and The strong points in the paper may be summarized as tninlv a very strong statement and we ought to know 
schemes ol sellish men." fullows: what did originate Clifton Ilnll nnd Llanerch, il il were 
This last paragraph furnishes the kev-note of the First—Seeing that the loss by transmission of the cur- not fire damp. As far as the Spring Hill disaster is con-

President's address, and il is no doubl true ihal this in- rent is s,, small, it may be neglected in the gross result, corned I can quote from a letter received only a lew 
stitution iu r,,n ,n with others in this and other coal , and therefore the power mav be applied through a motor I weeks since from m y friend. W . II. S. Poole, of thr 
regions nf thr world, is subject to those incursions ,,f directly at the points where il is wanted, and that may Acadia Coal Company Limited, referring t,, this very 
traders who dun,age their own cause hv Irving to force he for pumping, drilling, cual cutting, and hauling, iii disaster in the following words "Thr presence ol gas 
their wares on unwilling patrons and buyers. All,,- ihe most distant nooks of thr mine. wns known, precautions were taken, hut they turned 
get hei- (he speech is 11 ml of n brave, earnest'nt id worthy Second — As electrical transmission hns advanced out insufficient." 
president. beyond the speculative nnd experimental period, its 

Mr. T. B. De Arniit, in moving a vote of thanks to the reliability and relative efficiency ami ecui y is now 
President for his able address, endorsed the carrying undoubted, and stands within the ( pass of numerical - I J T H A T A R E T H E C A U S E S O F M I N E E X P L O -
,,,u ,,l the hy-laws ,,l* ihe Institute, nnd he was support- values thnt can he calculated with certainty. W S I O N S Bv M r Thus 1 l-ill Van Meter l'-i This 
ed hv Inspector Jenkins, win, thought Ihe address and Third—A* the principles of aeti ( electric plants are ,,.,,„.,- „ a s n..„\ before theWestern Pennsylvania I'en-
remarks were timely, and Ihe vole being put to the now so well understood, the generators, cables and in,,- |',,| yijni,',,, Institute at th, 

Mr. T. Ii. De Arniit it wns unanimously re- tors are constrncled to secure durability wi Mr. Hall classes the causes oi mine explosions under 

Thr President then culled on Mr. Callaghan for his Fourth—Only one prime source of power is required to 
paper on stoppings. generate the current for lightingand for the multifarious M . — T h e use pen lights; 

motors that are located just wliere ihe work is required luil.—The use ,,f defective safety lamps ; 
OTOPPINGS.-P.v Mr. Bernard Callaghan, Councils- '" E?fti-§or undercutting coal (I lectric cutter does **

V''-SI"" lin""* 
° vdlc, Pa. Mr. Callaghan's paper treats on a very the work in one-half the time and effects n saving oi T h" I"1!"*'' noticed Ihe fact tbat is cum i tn nil 
important subject, and aims nl directing attention I,, fr,un 10 to 1"-'cents a ton. h u m a n conduct, namely, that no steps were taken either 
n matter ,,l prime import ,-, affecting ns ii m a y ,1,, s ,il, M r Bran'de -gives his experience of eigbl '" Europe or A rim I,, prevent the recurrence of ex
ile- safety ,.i lit',-, nnd the prevention of greal dostrue- ths at the Nos '" anil '.i mines of the Essen Coal Co plosions in mi ins, until tile greal sacrifice oi life cried 
lion "I prop rty. Thr writer 1, gins hv referring to ihe Ihizletine Pa and the plant at these mines consists '"'* prompt attention, nnd In- averred Uml thr amended 
provisions ,,t l'l,,- mine low tor the construction of the ,.,,, j R.| v ,',,- .. independent" electric machinery Th,- mim* laws of Western Pennsylvania, if fully adhered to, 
main slopping,- inn mi n ; I Iml is. thev -Iml I he built of pT\me steam power is equal to I'm I II.' I' and these "ureas good a c o m m o n sense reined) for the prevention 
suitable materials and h.- satisfactory to the ,,,- ,.M„jlu.s llre ,IM.,| ,„ drive three loll kil.,wait genera- "' explosions, as is known. The remarks on defective 
spectur. t.irs. Then- is alwavs nne engine and one generator ""'•''J' lamps are linpurtaiit, bring those evidently, of a 
The general interpretation nl iln- Inw is practised liy .,..,, i„ reserve. The'three generators have had nothing prudent, practical man. Mr. Hall says thai nntwith-

building brick ,„• stone si gs. with the joints made ,|one to them since last May save ,-lri g the column- standing all I he supposed imprnvementsin safety lamps, 
close w ,lh -tar, so thnt thev are strong enough to tutor occasionally and the oil in the bearings has heeu there remains with ns still the old (llanny lamp wilh 
resist ,,11 t,,„-i„;,l pressures, and tight c igli to prevent ,.|,.,,,,,,.,| ,,,,1, ,„„•',• his " in-ir coul," meaning the I I, as seen iu the hon-
leakage. Sen,.11,—Two electric loc ives are used for haula-e nrtrd Clannv or Marsaut I he thinks il is likely to 

Mr. Callaghan, however, | l- out iln ho event ;LIII| ,..,,.,, ,,,- ,!„.„, j. ,.ai,;il,lo ,,i hauling I mill tons per remain nniii Hi,- electrician displaces it. hut he urges 
"l an explos these solid stoppings would be nil ,lllv They are giving excellent satisfaction im n "*'d the chief short! ings uf Ihe bonneted Cl v, 
broached and destroyed, hul bring so strong, the force m.*,,lv |,,v;,| [ruck the longest train hauled in No '; arise when its use is abused, fur he snvs that neither a 
"I the blast would cxte the s *ts and ,1,, meal- , ,.' „.„„ ,;, |,.mk <..„.S| e l°. h eurrving from •',*, 0,';! m "or a lamp si I,:-allowed in explosi, e mixtures 
en In hi,- mischief, wink- I- j ne, it,nr, u would (.w| |M \M •' mine the inngesl train wis 'is bank ears of gas and air, and even where sudden out hursts of gns 
d m w oul Ihe timbers and break her ; nnd he the grade yarving from 1', To*", The lengths of llie ">'»' be expected he thinks tbe self-extinguishing lamps 
point*- wl m> practical n know, ihal when hauls were .*l.l'ilHI and 4-.'nil feel affurd the required safety, but the best remedy uf all is, 
ih -, brick stoppings are ,1 stroyeil, currenl ventilation fc7,/*i//i—All thr hnportanl partings anil tipples of these ""' '" bl' satisfied with the minimum ventilation allowed 
'- impossible, nnd ,-,„,-,• -mly Ihe rescue ,,l those ,„'„,,, ;„,. fui-nisheil "with the electric light and end, hv 11"* law, hul I,, prov idr u qnaulilv of air sufficiently 
hying iu llu- interior ol the ,.- is prey -nieil bythe ,,„. |,.LS ,, |„.„||i„|,| copious I,, carry off gas as quickly ns it is given otf and 
after-dump, llr proposes I be general use ol banging- hl ,,,„,.|„.i y|„ *!rai„k, predicts: "Thai the ' "le low the ignililile point. 
do,,,-stoppings in acl as rebel valves and therefore they ,vill „ „.-„,„ t|,c prii -,,nl will be based on Mr. Hall's remarks un shot tiring arc excellent, and 
will open by ihe pressure generate, hy llr- explos (he output of marl,inc mill.-.-," nnd n operators will '"•' P"'"1 *»"l pungency the} are tliebosl we have heard. 
and so relieve the compression lo diffusion, thai , - Mll,| (heir interests besl served bv using wherever I He says that marsh gas can be re ved hv a swift enr-
parativol, hill,- I: gr will he ,1 and thr yenlila- „|„. ,„.,.,.,. ,-„.v ,..,,, these labor and lone s-lvi mil "•• 1 air, Inn the danger ft , coal dusi ,'„,-,•, „.,-,... in-
linn will be al -,- iv-iore, I nnd the after-damp carried ,,nifit-mnkiiiB appliances ° ' -ond ,,i diminishing wilh the speed of the current, and 
"ff will, Ihe i, I return current. Mr. Callaghan's this is the wl • Iter i ml shell, and w lull is true 
views nre nol only good, hul we y say they ure nf swift air currents he urges is equally true of powerful 
m actual use partialli in Kngl I, for bj net ,,l par- explosives, ns dynamite i trasteil 'wilh g wdel*. 
liamenl il is lirovidodlhal relief ,1 -s or Mil ves slmll he p O L L I E R Y E X P L O S I O N S P R O D U C E D B Y C O A L Knl lie emphasizes tbe dangers due to the heal developed 
pi ,!,,-, it, nl i ,,t every npen-i -I,mt Mm ,-,,,,, *w D U S T . Tl„. i, .11. ,w i in; ,- ink,-,, Ir I,, (*„//„,„ h. I .luck powder in exploding Tbe paper further urges 
ne.-le.l wilh a Inn drift, I,, open nnd give relief lo save i,„,,,,l„i„ : Mr. Stuart's nig ul. thai even colliery that practical Inc ighl I,, provide for increased safety 
Ihe In lie- evcul ,,i un explosion, uud close after the explosion in w hieh coal dust plays a pari i- made up in the mines ,,f Western Pennsylvania for in working force of the blast has expended itself. Again, T. K Ilnll. ,,l u iniillitudinous number ,,i distillations and ex- ihe ,1,-eper senms. increased temperatures und greater Esq., supenilt lent of the Ilaswell and Uyho] ,,l- plosions, will besl serve the purpose oi illustra- j dryness arc sure 1,, he lb,- natural c Initants of in-licries, Kngl I, isthe hulder -nl right l',,r 11„- thin if w.- quote thr I'dsl \ plosion, whirl, is i leased dusi in the air currents uf Un- mines ennstrue i of doors iu Ihe floors of crossings, I,, lill nf the explosions referred h, hv Mr. si,mil in his Thee,, cuts on this pi r were verv interesting and and I ur I ling,- I ihu- give relief to Ihe blnsl lasl hook. Certainly n her explosion uf which we some pertinent questions were asked and answers liven ofan explosion, and full and.eliise lo restore Ihe ventila- have the fullesl details exhibits such strong evidence "I hv .Mr Ilnll I others 
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M I N E M A P S . - H v . M r . Ben W . Kobinson, M . E. The such a shape thnt should death call us, or should we humiditj found to van between 2.05 and 3.U5 per cent. 
following is an extract from an article in the move to new fields nf labor, another could take up our According to the conclusions of the Prussian Fire-damp 

Eleventh Annual Report of llu* Inspector of Minesof the • work where we left it. Commission, tin- capacity for explosion nt coal dust 
Slate nf Kentucky, 1S<4, and it is well worthy of special 
attentu 

ly removed when it lias taken up 50 per cent, of ils 
tin water, [f il In* reflected that ihe coal dust ex-

I ieni,-i[e carefully untie mine man will T H E L I M I T A T I O N O R L O C A L I Z A T I O N O F perimented upon only contained IUU per cent 011 waiei 
l i n . m iii r r 1, 1 u ,1 A C O L L I E R Y E X P L O S I O N S . -IU .lames Ash- "1 tl side, although it was always Hubjected to the 

"'•',"> ' ? '.ePa3 V optratoi IOI IIK ouuuj .in.un-u .,, , , , r..li;.,;i't',i,i,-.li.i„ One nfluenee nl verv damp air-currents, the result follows 
to keeping 11 111 sneh a wav that it accurately represents worth, SI. L. taken limn the lolling t.uninuu un n-,,,'ilnmi*j*d mine itiiin«nln>-ro iln* rianm'r 
the workfngs from montl to month, and Iron, year to of the most noticeable features m connwlw.11 wi li col- t •" <» l V'.' '-J' ,: r

 g 

vear lierv explosions is the vast area of working;- and -real ous property ot coat dust is not eliminated. 
" The map should be a basis from whieh to make all length ol roadway affected by the llame of the explo- " li is. therefore, perfectly clear that all methods for 
estimates such a- materials for tracks, timber, drain- sion. Official reports, even when considered 111 connec- rendering cnal dust harmless by the artificial introduc-
age and ventilation It-shows how much coal has heeu tion with a plan ol the workings, convey no adequate tion of water into the entering air-current are absolutely 
taken from a certain block or tract, and how much has iini.res-.imi of the vastness anil completeness of these worthless in practice, 
been left in pillars, ll should be a basis from which to disasters excepting to those who have actually seen the The practical experience of Mr. Martin, of Dowlais, 
locate all new workings, pmnpe, hauling machinery, effects underground. No effeei ihal is ever seen mi the (,n,,t,.,| i,, the Cnal Dusi Commissioners' report, does nol 
ditches, crossings, air-ways, brattices, doors, and venti- surface of the earth, excepting only thai of lightning, show M]1 the vain,* of spraying in anv better light than 
lat ing machinery. I L';l" •'• •"•>' way convey to the human mind an a lea of (|H, practical results obtained al the Maybach Collierv ; 
\ full and complete map of the surfaee should be the enon is power exerted and expended in a very thus, t ] l L . reduction of temperature was onlv -° I"., and 

made before the pick of the workman comes on the few 11 ents ; ami ii isonlj by transforming the ler- there was as much aqu s vapor (7.:; grains per cubic 
ground. Tbe boundarv lines of the tract should be accn- ground roadways througli the mind's eye into some fout) in the air at the working face when the sprays 
ratelv located, and a convenient base liue pennanenth familiar length of turnpike with its many branch mails, w,.,.,. llnl ;ll wtir\, ;ls w|le„ f,|iev vu.n. ;ll, w o r k . 
marked. This m a p should be filled in with all important that it is al all possible m imagine whal sort of force [t would seem, with tbe above facts in view, that it is 
details showing railroads, public ami private mads, must have been at work to cause a llame (.1 1 inverse sn uf the verv greatest importance that all the facts bearing 
houses fences, streams, lines of outcrop of measures, far withoul being naturally extinguished by the cooling o n tins subject, whieh affects the dailv safetv of thou-
general direction of hills and valleys, and all permanent surface exposed tothe llame. Thus, at the Albion Col- sands of miners and a vast capital expenditure; should be 
objects whieh shall serve aa landmarks for future refer- lierv in a very few seconds ol tune seventeen and ft taken in baud fm* collection and collation by some 
ence. Elevation of all prominent points above a certain quarter miles of roadway ami 4,041 yards ol working recognized body of mining engineers, such as the Feder-
datum sl.nul.l be plainly marked. face, or a tohd length of :'i),r*nt) yards, were devastated, ;lt,.,[ institute nf Mining Engineers. 
The underground m a p should be a complete represen- human beings dismembered, doors, trams and other One branch of this subject has alreadv been intro-

tationofthe works, juBt aslhe\ are. It should show all materials smashed into matchwood—and all because our duced tn tbe Nmib of England Institute nf Minin-ami 
shatts, all npenings tn the surfaee. all haulage lines, science and engineering have nm provided us with an Mechanical Engineers in a short paper written bv Mr. 
ditches ami water crossings, faults, brattices, doors, effective rest raining agency at the point ol origin. Simon Tate, nf Trimdon Grange, entitled " Saving of 
pumps, engines and machinery ; slmuld show all plaees The effects produced have in manv eases been sn sml- Life f m m Afterdamp : Smoke or Fumes in Mines," 
whieh are worked nut. and those working; slmuld show 0V11 and sn unexplai liable, that <>ur scientific knowledge which was read a I tin* general meeiing at Newcastle-un-
where pillars have been drffwn, and wliere left standing. 1 of the causes ami chemical reactions affecting this sub- Tyne nu the HJth of October, I-S04. This paper was well 
All elevations of principal points, such as entrv cmss- j,..*t h;ue been unable h. afford a I m* it I explanation, ami received, an.l although the suggestions thrown mil were 

ings, sumps, etc., should be plainly marked thereon al thev have often been seriously attributed tn lightning shown to be impracticable iu application t<> old mines, 
the proper point. Also, height and character of the roof striking tbe pit and traversing the roadways—for in- yet it was allowed thai they were applicable tn new 
slmuld be noted. 1 stance, at Risca in 1SS0, where every life below ground mines. 

In connection with the map, there should he kept a j was losl (120), and at Elemore in IMSti, where the lla In exemplification of the class of useful facts which 
pmtile, simw ing iu detail tbe levels mi the principal en- was seen to pass? from a higher in a lower mine down the occur to the writer as bearing on this subject the follow-
tries, grades of existing tracks, water-ways, etc. shaft. ing have been selected: 

I want to say thai accuracy is, above all, of the most That some means should be discovered by which these At the Albion Colliery no effects of the explosion, ex-
importance iu a mine map. An inaccurate, carelessly accidents can be I i mi tei I or Idealized is mosl desirable, cepting afterdamp, were f I ill the I'antddn dip. 11 
made map is not worth the paper that contains it. It is and tbat the wanl is universally acknow ledged nn nne is suggested thai this was in consequence nf iis wet state, 
an incorrect basis for estimates, Conveys hut a general will deny, re particularly as I be tendency of present- but those who saw the place al the time did imt consider 
idea nf the workings, and. if depended u[ion for the In- day maiiagemenl is tt. lessen tin st nf coal-getting by il very wet, ami as the Bodwenarth incline, whicli is 
cation nf boundary lines, i- a producer of endless liii- increasing the mil put f m m one pair nf shafts, and there- • nearly opposite, and is also wet for some considerable 
gation. fore tn add in tbe abva.lv large numberof work-people distance, .lid not escape fr ihe full .fleets l here seems 
The importance of accurate maps increases as the engaged on each shift, the safetv of tbe whole mine is to be something here worth careful investigation. One 

workings become more extensive and the innbleins of dependent mi the strength nf ils weakesl part, and difference observed by tbe writer is that there are stables 
mining more intricate. The maj. should be kept en- therefore we cannol sav, after the praelieal demonstra- at the top of I'antddn ami nol in Bodwenarth. 
extensive with the workings, as the parts of a mine tion afforded bv the Albion < 'oilier--, explosion, l Iml the Thai ihe position nf stables mav have some influence 
whieh are abandoned soon bee e inaccessible, and the division of a mine into separate districts is a m effective in arresting ihe flame effects nf a colliery explosion 
chain of record is broken. safeguard. seems to be bor b\ tl scape nf the N e w East 

In making a map, neatness is a desirable feature. Whal. then, are the palliative a-ur.-s which are haulage road at Altofts, where the stables are at the top 
While 1 do not believe iu putting anv extra flourishes available'.' Firsl and fore si nf these is tbe total aholi- nf the mad. This is a very remarkable instance, be-
on them, such as delicate shading or elaborate lettering, tion nf blasting with gunpowder or anv other nl the cause the top of this road was iu a direct tine with the 
and while 1 know that a map nf mine workings dues Haiiie-pmdiicingexplosives, and. in fact, nf all explosives West chain road, were the disaster originated, and witb-
not, at I >est, appeal t.. the artistic eve, si ill I think we which depend for their safety nn something which is , in a yen shorl distance of where the haulage engine 
si Id have due regard tn Hie workmanship which we imt incorporated in I lie explosive itself, such as waler- was smash,•. I up. and from which poinl the llame aftei-
put mi them. The .me idea in maintain constantly in carl ridges and Mame-quenching mixtures; secondly, tin* wards traversed ihe entire length nf tin* Nn. I chain 
view is In make l he map answer ils purpose iu as simple use nf water iu the form of spravs for damping I be in- mad. 
a manner as possible, avoiding all lines and marks which take air-eurrent nf the mine, welling I IM- Horn-, etc, Ai Elemore llu n were stables near iln* Dale Wav 
are not essential to thai purpose. Engineers themselves where slmts are t.. be fired; and lastly, bv wel lengths haulage mad, and the Mam.* did imt traverse these work-
are M m prone tn plaee a low standard upon their own nf roadway. ings, nne man and nne boy escaping unharmed ; als.> in 
work. (if all these means tb.* strongesl ollicial support and . the Ceorge llnttmi seam*there were stables near the 
Tunnel surveying has reached an almost incredible approval have been bestowed on tbe use .<f flameless main r I, and seven m e n escaped unharmed. 

accuracy, owing in improved inst run ients, improved explosives and some form nf water-sp raving apparatus, li has also been proved nn manv occasions I bat a 
method's, and especially tn tbe high standard whicb is although ihe latter have not as vet been tested bv llu* ' thoroughly wel lenglh of mad will arcs! ll..* llame of 
expected for such work ; and should nol tbe practice nf experience nf actual explosion n'or vet bv anv ex'peri- an explosion and limit il to the districl iu which il orig-
uiine engineering also demand a high standard? A mental research, excepting bvthe Prussian Commission, inated, as, for instance, at llvile in IHSil, al Apedale in 
mistake in the alignment of a tunnel would cause finan- Thus we find selves totally withoul proof nl their ISDl, and al Albion in lN!»4,;uwl it would appear to be 
cial Inss, but a mistake in a mine survey might even utility m* any justification fm- the dependence which the only praelieal means of limiting or localizing an 
cause a loss nf lite. is now bring placed mi their efficiency to arresl au expl«siiin at the present time, unless we admit the ease 
The engineering instruments of to-dav are being explosive Ham.* or tn localize the latent forces il is nf the blow n-oul si ml disaster in I be I'.lack Mine al the 

brought tn a high state nf perfection, whicli is simply to ' necessary t<> keep under absolute control. Ashton Moss < 'oilier; in IKIII, w lure the only restraining 
meet the demand being made bv the engineering pro- To slum how iiupolent water-spra v s are to effect anv influence was I lie excessive dryness of tie* mine. 
fession. No workman is able In turn mil a creditable | localization of explosive effects, it is onlv necessary to After an explosion the greatest loss of life is caused 
piece of work without good tools and of the proper kind, refer to information which has lu*en before us for some by the disarrangement nf the ventilating air current, 

A good survey cannot be made with a Jacob-stuff ami considerable length of time. Professor Dixon, who was ami, as a * sequence, iln* non-dilution and escape of 
a surveyor's chain. These m a y have answered the pur- an active member nf the late Roval Commission on the gases produced bv the action of tie.* explosive I la in.* 
pose for which thev were designed, but thev have no Explosions fr Coaldust, read a paper before the Eed- an.l ils residual heal. These, if quickly removed or 
place in mine work." crated Institute nf Mining Engineers on the rate of diluted by fresh air, would save the live-nf t be major-

It excites our mirth, and also onr pity, to see some explosion in leases, ami he there savs : "In the detona- il v, but unfortunately, as the ventilation of the mine is 
nf the antiquated instruments which "comprise l be tion of carbonic oxide in a long tube, l be ox idatinn is stagnated h\ the dcstructii f doors and air-crossings, 
engineering outfit at some of ..ur mines, (i 1 guess effected indirectly by means of steam, as ii is in the tin* onlv efiance of rescue for those in distant parts of 
work and a good guesser eould accomplish equally as ; ordinary combustion of the gas. Measurements of the the-mine is to build themselves in and depend on the 
good results as could lie arrived at by the use of these rale of explosion of carbonic oxide and oxygen in a long air thus bottled up to sustain the mil found by llu* 
instruments. Yet, no doubt the manager congratulates tube showed thai i be rale increased as sleam was a.hied rescue party. 
himself that he has left nothing to be desired when he to the drv mixture, until a ma x i m u m velocity was al- li has, however, occurred to ihe writer thai a much 
becomes the proud possessor of these same instruments, tained vv lien between 5 and 11 'fi of sleam was present." better plan than this would be lo put into operation a 
It is not necessary tn enter into a discussion of how a Quoting fr Berthelot, carbonic oxide is imt com- remedy which may be said tn have st I the test of a 

survey should be made, as each engineer probably has a bustible when mixed with drv air or with drv oxvgen, very severe explosion, and which suggested itself from 
method of his own. Given agood set of instruments, as may In- readily shown by experiment. A jet of an 'incident of the exploration after tlie Swaithe Main 
plenty of time, good assistance, encouragement tn tin his carbonic oxide, burning in ordinary moist air, is at once explosion. A carpenter's assistant had gone down the 
part well, ami anv engineer who has not mistaken his extinguished if a cylinder filled wilh drv air is brought pit shortly before the explosion, and as neither be nm' 
calling will do creditable vvm*k. nver Ihe llame. his hody 'bad been found, it was surmised that he might 

It should not be forgotten that permanent monuments, Only a few weeks ago there was published a most be under mi.* nf llu* heavy falls, and a lookoul was kept whose positions are shown on the map, should be estab- interesting and instructive paper mi "Humidity and for any siu-ns nf a saw, a hammer, or strips nf wood. lished. Erom data supplied with these monuments, Temperature Observations at the Maybach Colliery, < hie party of explorers in passing through an opening every point in the mine should be quickly found, nut near Saarbrncken," and the conclusions arrive.! at are found a door completely smashed, and a little further -only after a few years have elapsed, but iu years after, of such great [tractical importance thai no excuse is • along another door shut and nol in tin* least injured. when others have taken charge in our places. , needed fm* the reproduction nf some of tbe conclusions j On opening this door a saw was found jusl inside, and W h e n our m a p is complete it slmuld be a perfect rep- arrived al. The temperature of the air-current at the ' manv vards up the heading the body of iln* man. 11 resentation of the underground workings. Not only working faces was only lowered 1° Cent, by the spraying, appeared, therefore, thai al l be precise ment. nf the should the engineer make accurate surveys of the work ** It has been observed that moistening Ihe cnaf dust ' explosion the man had Ihe door wide open, and that Unas it progresses, but he should see that tin* workings are in deep workings was calculated to diminish the tern- same force vv Inch smashed tbe tirst door threw bim on-made in the right direction. He should endeavor to perature considerably and continuously, and that the tn his face manv vards througli the second dnorwav, educate the miner, the mine buss, and all who have any danger of fire-damp ignition would be greatly diminished, and that tin* doo'r had then quietly closed behind him. part in the direction of the work, for this is an absolute j because it is well known the inflammability of fire-damp, i Probably this small incident would' have been the means necessity, and he should cause them tn take not only an and also the severity of the explosion, increases in direct j of saving a great many lives in Ihe boundary burd, had interest, but a pride in it. proportion to the mine temperature. Now, however, i nut an air-crossing close by been completely destroyed. Finally, llu* engineer's note book should be regarded ' that onlv a temporary cooling <<\ the air is found to be This incident proves tbat if we provide a door which is as a valuable piece of properly, to lie taken care of and effected by the spraying, it would appear that too great always standing upen between two or nmre closed doors, preserved, and it should be his constant aim to make it I importance has been alt ached to this practice. In order and so arranged thai the smashing of one nf these will so. The notes of all surveys should be classified and in- In- determine the action of damp air-currents mi coal close it, there is no secondary force which will disturb dexecl, sn that any particular point mav be quickly dust- accumulations, samples nf coal dusi were taken . it, and Ihe air-current will automatically, and after only fnund. W e should endeavor tn leave our business in from various places in the Held nf working, and their a very temporary disarrangement, revert into its proper 
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direction. Thus, men who would succumb for want of 
a little fresh uir might be revived, and the time which 
always elapse- b.*t ween the moment of an explosion and 
the arrival of a rescuing party will not prov. so fatal as 
ii has dmie in past time. If," in addition to this precau
tion, all important air-crossings are constructed in the 
solid strata t as at Albion, w here all of this class stood 
tirin 1, all permanent stoppings made nf brickwork 
hacked bv din or rock, and with wel lengths of road
way at important junctions, we shall be better fortified 
against the possibility of a huge disaster than we are at 
tlie present moment. 
There is doubtless something important slill to dis

cover to show win roads which are not haulage roads 
are almost universally exempt from being traversed bv 
lb.< llame of au explosion, and it can onlv be bv the 
closes! observation nf hvgrometrical, electrical, chemical 
and other differences tliat any lucid lighl ean be thrown 

mend ibis pari of the subject as being also well worthy 
of 1 be earnest attention of all mining institutes. 

C O N C E N T R I C E L E C T R I C W I R I N G S Y S T E M 
F O R M I N E S . —At tin* opening meeting of the 

present session nf the Institution nt" Eleetrieal En
gineers Mr. s, Mavor read a paper descriptive of 
ni " Concentric Wiring" for electric light installations. 
Th.* following is an abstrael of the details of the system 
and it- applicability tn mining work, taken irom the 
Colliery Guardian; 
The method of concentric wiring is based upon a full 

recognition of the fact that electric light wiring, in.order 
tn be permanently durable and reliable, must lie imper
vious in moisture. The main switch board has I lie 
usual single-pole switch and fuse arrangement, and th.* 
board is surrounded by the negative omnibus bar, which 
receives in sockets attached to it the outer uluetors 
and sheathings of the concentric cables. The main 
cables, which are lead-sheathed throughout, and are 
generally armored with galvanized iron wires laid over 
the lead'on a cushion nf jut,-, are carried with.ml break 
nr joint direct tn their respective distributing boxes, 
where the central conductors are soldered to the omni
bus bars, ami the outer conductors terminate in gun-
metal sockets secured to the boxes. The distributing 
boxes are nf cast imn nr cast brass, enameled while 
inside, and fitted witb fuses, or switches and fuses, as 
required. These boxes have close backs ami hinged 
fronts closing upon an india rubber ring, thus rendering 
llu in proof againsl dust or moisture. The concentric 
branch cables which radial.* from these boxes are under 
all ordinary circumstances nf uniform sectinn—m K , 
7 - 21'.—equal in area to 0.0U5 square inch. The outer 
conductor of the cable lias the same seetion of copper as 
the core, and llm whole is enclosed in a solid-drawn 
lube ..f lead. Wherever a joint is to be made, or the 
.-able l.*.| into a switch 01- (ittin- base, the center wire is 
soldered to its contacts, and ihe outer conductor and its 
lead sheathing are received and terminate in a jointing 
pocket east upon the switch-box or junction. The cen
tral wire and its insulation are thus enclosed throng] ( 
their length in a henneticalh sealed metallic sheathing. 
The seclion nf tin* branch conductor O.OOo square inch is 
carried into every sw itch aud into every lain pli older, no 
reduction being'made. There is no necessity for a m 
fuses other than those in the cast imn fuse-bl.xes, and 
these are all uniform and interchangeable. It i- very 
rarely that occasion requires any departure from this 
plan.' Manv large installations have been carried oul on 
Ih.* lines in.Mealed, some of these amounting to several 
thousands nf lamps, where onlv two sizes of fuses—main 
and branch, respectively uniform and interchangeable— 
have br.-n used. The simplicity and reliability nf such 
a system musl In* too obvious for emphasis. 
The branch cable*-are led thr..ui:h huildiiiir*- like flexi

ble gas pipe-, bm tbey an* not liable lo damage as 

sulation within Ihe lead sheathing serve as'a backing 
for tb.< lead, so (bat il is not at all ea.-ilv damaged. 
In support of tbe claim that this method ol wiring is 

reliably waterproof, lb.* case of Messrs. Nobel's Explo
sives Company's Wesl Quarter Factory mav be cited. 
Tl,.* building.- to be lighted an* isolated and scattered 
over a large area in order In reduce the risk and mini
mize the elfect nf explosions. The regulations issued bv 
tb.* II Office regarding electric lighting were sn very 
stringenl thai it was impracticable In comply with them 
excepl hy the use of concentric wiring. With concentric 
wiring everything was made easy. Its waterproof and 
fireproof properties overcame all the difficulties. Every 
joinl LIII.I every vard of the conductors is outside and 
exposi d lo the'weather, dialed for the mosl part to the 
gangways. The switches, of cast brass, and distributing 
boxes, ..I easl inm. are also all outside, protected onlv 
bv water-sheds. Tin* work of wiring was completed 
mon* [ban three vear- ago, and. notwithstanding three 
years' exposure to the elements in this climate, the in-
Silhlli -esistance is a- high a- ever. Monthly tests of 
the insulation are required bv 1 be Home 1 (Mice*, and on 
Ihe 10th of October (be insulation resist •,• was two 
ami a-half lime- hi-ber than the most stringent nf ihe 
lin* ollice rules require for indoor wiring. In the nitrat
ing deimrtme ihe same factory, which is ;i quarter 
of a mile distant from the other installal , the insula-
tion 1- equally satisfactory, altl gh the wiring is sub
jected in the profuse fumes of nitric acid, ll is note
worthy lhat ihe insulation m 1 be wiring al both these 
places'is nol india rubber, bul is fihrmls. Theexclnsinn 
of moisture i-- therefore solely due to the lead sheathing 
and waterproof nature of the "joints. 

Fm- mining work, concentric wiring is specially adapt
ed. The mechanical nature of the linings, and the ease 
witb wind. Hi* '1 and tbe conductors may hi- made 
waterproof, an- important features. A concentric cable 
lor mining purpose.- is more safe than two separate 
cables. A fall oi material f the roof may rupture 
one of two conductors, ami if currenl is p;issing, ihe 
inevitable result is a -park ai tin* poinl of parting. In 
li *rv mine- ihi- mighl have serious consequences. 

Wiih a concentric conductor, however, the fall would 
crush the outer conductor in upon the core, and so 
cause a dead short-circuit and melt the fuse before the 
cable parted. The spark would thus lake place at the 
fuse at the pit bank. In the only case nf such accident 
within the writer's experience the fuse did promptly 
melt. Several devices have been proposed for the pur
pose of preventing a spark at the point of rupture nf 
cables used in pit work. There is room for doubt as in 
tin* liklil 1 of these devices performing their Eunctions 
in ca-e nf need. There can be no question lhat the 
concentric cable is much more simple, aud il is probably 
more reliable than anv of them. Further, m m e of 
these arrangements afford io the miner 1 be immunity 
frmn personal danger from shock which Ihe concentric 
.•able dnes. An E. M. F. nf 500 volts is frequently used 
tm-such work, and it is usually considered thai such a 
pressure, although sullicient to give a disagreeable 
Shock, is not dangerous to life. That this feeling of 

an ideally safe system is furnished bv concentric cables 
wilh earthed sheathing, and switches, fuses and other 
appliance- enclosed in cast iron cases, also earl hed, and, 
if need be, eliclnse.l-t V pe lllnlnrs will. 1 heir casli.lgS 
earthed. 

G E R M A N TRADE AT HOME.—Taken frmn k'n/i-
« low',* German Trad, Renew und Expoiia: At Ihe 
general meeting of the Society Versuchs-undLehranstalt 
I'm* Brauerei in Berlin, Goslich read a paper nn tbis sub
ject, tin* mosl important details of which are here repro
duced. A large quantity of brown coal, appraised at 
some 200,000 tons per annum, is consumed in the brew
eries nf Berlin alone, and tber 80,000 tons or so in 
oib.r industries, but up to the present iln* earthy brow n 
coals fnund in Anhalt, Saxmiv and the Lausitz district 
have only been available for use in step-grates, mi ac-
i-iiunt of their high (50 to 00) percentage of water, in 
crude state, and the increased expense of carriage due 
In this cause. To remedy this it has been proposed to 
lirst drv the coal and then, in order to prevent loss in 
the shape of dust, and render ihe coal suitable for use in 
ordinary grates and furnaces, to compress il. Tbis 
pressed "coal has begun to compete with llu* Bohemian 
brow n coal, but ihe blocks are unfortunately ver> badlv 
made, a condition due both to the nature nf The raw 
material and llu* method of lnauipulalimi. The coal is 
obtained from surface workings and pits, the former 
when the circumstances are favorable—i. -., when the 
cover earth can be cheaply removed—and in these cases 
the coal, having been exposed to bm slighl pressure bv 
the small amount nf overlay, is imt sn .* pact as that 
obtained al greater depths.' Further re. this surface 
L-oal is generally impregnated to a depth ofa couple of 
vards with sand and other mailers forming dross and ash 
when burned, and, consequently, when these upper 
layers are imt kept separate fnun ihe Invver a more 
ibnssv and ashv product is obtained than if the latter 
were used alone ; wherefore pil coal must be considered 
as better than surface coal. 
The value of con,pressed coal also depends on the 

wav il has been treated iu ihe manufacturing processes 
of "drying and pressing. Tbe first-named operation is 
carried nut in kilns, either flal <<v cylindrical—the latter 
for choice, as giving better results, since the more com
pletely the drying is effected, the les- water remains 
behind, and consequently, llu* greater is the pressure 
required to form lb.* cnal into a cohesive mas--. Only, 
therefore, those collieriesthat possess sufficiently power
ful machinery for the production nf the necessary 
enormous pressure can carry mi the drying process very 
far. and these work at about 1,500 atmospheres pressure. 
The nl,ler works, where tbe manufacture of blocks has 
been established fm- some < siderable time, being 
without such machinery, and disinclined to discard what 
tbey have, an nstfained io leave a comparatively 
large a nil of waler in iheir coal In be able to produce 
Ihe pressed article at all. 

such variations in price, or with which the public is sn 
deceived, as compressed coal, both as regards quality 
and quantity. There are s • works where onU sur
face coal is manipulated, and only an inferior article is 
produced ; in others, again, half surface and half pit cnal 
is used, whereby a better quality producl is turned mil ; 
and, again, there are some where only best pil coal is 
used, and consequently, the besl article, commanding a 
g I pri.e. is made. The lallm- have iheir own trade 
marks, which are. however, imitated as closely as possible 
by lh.< manufacturers of inferior goods, so l bat il is very 
di Hindi fm- the consumer to find out which is the best. 
Another practice, opening a wide dom* fm* deception, is 
thai of making blocks of different sizes—some makes 
will go ;'o,(>illl, while others an* only 18,000, tothe wagon 
load—particularly as retailers alwavs sell bv number in
stead of b\* weight. The desir I the part of * sinners 
\> n, have'a clean, bright-looking block, for which they 
will pay a higher price, although these external indica
tions have nn connection with iln* quality or calorific 
value of ihe eoal, bill merel v i llcrease the cost nf inanu-

1<or industrial purposes, small cubical blocks are the 
best lo use, being easier to shovel up, and burning regu
larly in the furnace withoul falling to pieces. No con
cern need be bad for s ith surface ami clean edges, 
these being luxuries, and unconnected with ihe quality. 
It is, however, well tn see ihal ihe eoal is drv and leaves 
bul little dross m* ash, and these properties'are iml dis
cernible In Ihe eve, bul must be made ihe nbjeel of ex-
peri ntal determination. 

\ immber of coal blocks examined in the laboratory 
I'm* ash and water contenl exhibited ike.I individual 
differences in these respects, the besl coal tested having 
0.5 per cent, of waler. while the worsl held re than 
is per cent,, a difference of 50 per emu. in value. Again, 
.me c.al contained 5.8 per cent, ol ash and dross, where-
nn in another 11 percent, was fnund. The besl Bohemian 
bmwii c.al tested for ihe sake ,,f c parison gave 13.13 

per cent, of waler. anolher 10.09 per cenl., while ordi
nary qualities exhibited a contenl nf 2-1 tn 30 per cent. 

rilRAP D O O R S F O R F A N D R I F T S .—Work has 
•*• been in progress for some time past on n new fan 
at the Iloyt shaft of the Pennsylvania Coal Company, 
and it is now- in operation, The mine is quite gas
eous, and it was deemed advisable to erect the new 
fan for use in case of emergency or in conjunction with 
the old fan. The fan house is of brick almost entirely, 
the girders in that portion where t be air circulates as it 
conies from the mines being nf iron, inlaid with brick. 
The fan itself is twenty feet in diameter, and it has a 
capacity of about 144,ooo feet of air each minute. Sev
eral features of the plan nf the new fan are of special 
interest, by reason of the fact that they are here adopted 
for the first lime liy the Pennsylvania Company. There-
are two brick passage-ways through which air is drawn 
from the shaft In tbe fan," and at the entrance to each of 
these passages is a massive iron door, (hie is 14x4 feet 
in size and the other about 14x5. These an* so set on 
upright axles as to work automatically if anything 
should occur to stop the Ian. Thus, if" the new fan 
should be injured, the old fan would be started and the 
change in the current of air would of itself be sufficient 
tn close the iron doors leading to the idle fan, and vice 
versa, since it is the intention of the companv to place a 
similar arrangement in the old fan. Should the doors 
fail to operate automatically, levers running from the 
engine house will enable the engineer to open or close 
the doors with but little effort. The idea is tn make it 
possible to change from using nne fau In t be other with 
the least possible delay. It is Imped, too, thai the two 
fans will work together, if such In* desired. In a Wilkes-
barre shaft a somewhat similar arrangemenl is proving 
verv satisfactory. The new fan will be an important 
addition to the equipment nf Iloyt shall, and its opera
tion is being watched with interest by tbe company's 
ollicials. The fan has been iu operation for several days 
in order to got the machinery working smoothly, but 
has not vet been connected with the shafl. 

T H E E N G I N E E R I N G A S S O C I A T I O N O F T H E 
SOUTH.—This association, besides its regular meet

ings for the reading of papers, discussions on the 
same, etc., holds informal meetings, when the contents 
of leading technical publications are discussed by mem
bers, to certain of w h o m are assigned a particular journal. 
Ai an informal meeting held Dec. L'li, 1895, the following 
assignments were made: Engineering Record, to Mr. 
R u h m ; Engineering, (London), to Prof. Schuerman; 
Scientific Ameriran Supplement, to Maj. Locke; Colliery 
Engineer and Metal Miner, to Mr. J. .1. < ti-insbee ; Engineer
ing News, and Journal of the Franklin Institute, to Mr. 
Kirkpatrick ; Railroad Gazette, to Mr. W . N. McDonald ; 
Engineering Magazine, to Mr. Ceo. F. I'.lackie ; SI.me, 
to .Sir. J. S. Walker; Journal of the Association nf Engineer
ing Societies, to ('apt. Biddle* Iron Age, In Maj. Lewis; 
Mechanical and Electrical Engineering Literature, to 
Prof. Magruder; Architectural Literature, tnfapt. Smith; 
Reports of the American Society ol' Civil Engineers, to 
Mr. II. McDonald; Enqiueering and Mining Journal,to 
Lucius I'. Brown; The Literature of the English Iron 
and Steel Industries, to Mr. Lodge. An interesting dis
cussion of a recent paper iu the proceedings of the 
American Society of Civil Engineers was opened bythe 
President. The paper was entitled "The Life of Iron 
Bridges." Amongother things, the author of this paper 
took the position that the "Factor nf Safety" now 
usual was too high. The general opinion nf the mem
bers present, however, seemed to be against this view, 
because of the slight advantages to be gained by a 
change, which were reduced to fl minimum when com
pared with the consequences nf any accident that might 
follow such a change. 

A N E W S A F E T Y E X P L O S I V E . —From the Science 
•** and Art of Mining. Prof. F. Kleinpeter draws at
tention m a new mining explosive which is said tn be 
coming int.. vogue in Austria. Il is known as Dahmen-
ite A, and is said lo In* :;:; per cent, stronger than the 
best gelatine dynamite, and iu consequence of the large 
volume of gas which it produces I being approximately 
double thai yielded by dynamite) il has a wedging 
rathei* than a pulverizing action resulting in a mate
rially increased fall of lump cnal. It cau be compressed 
without losing anv of its explosive force, and in 
this state, far surpasses every variety nf dynamite. A 
much weaker detonator is required tobringit to explo
sion than is required for anv other known safety explo
sive, and it is better able to withstand the effects of 
storage. If properlv packed no decomposition can take 
place. The last illustration of the safety with which 
Dalimenile A cau be bandied is ihe fact that the German 
Board of the State railways allow il to be carried in any 
trains, even in mixed passenger and goods trains. Ex
tensive experiments are in progress in the several min
ing dist rids nf ihe countrv, anil when these have been 
completed no doubt we shall hear something further of 
the nature and properties of the new explosive. 

Foreign Orders for American Electric Plants. 

That the producl of the Westinghouse Electric and 
Manufacturing Company is nf world wide demand has 
again been demonstrated, recently, by the companv re
ceiving orders 1.1 equip an electric railway in the '"'Isle 
of Man," the little island near Ihe coast of Ireland, 
which has been made famous by Hall Cai ne, the great 
novelisl ; another order for electric railway apparatus 
for the City of Coventry, England, and a third order for 
electric motors and railway generatoi*s for Capetown, 
Smith Africa. The company is also about to ship an 
order for electric railway apparatus to Bangkok, Siam, 
India. 
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EASY LESSONS ON MINING. 
This Department contains articles to assist ambitious Miners to educate themselves, and obtain 

Certificates of C o m p e t e n c y as M i n e F o r e m e n , or to b e c o m e M i n e Superintendents. 

T h e articles are written to be understood by the unlearned and the learned alike. Plain language is 

used, n o obscure terms are em p l o y e d , a n d each subject treated, is m a d e as clear a n d easy to understand as 

possible. 

Further : T h e Questions asked at the different E x a m i n a t i o n s for M i n e F o r e m e n a n d M i n e Inspectors, 

are printed a n d answered. 

1: Thi: Series of Articles " Geology of Coal," " Chemistry of Mining," •• Mining Methods " and " Mining Machinery " was 

commenced in the issue of March, 1894. Back numbers can be obtained at twenty-five cents per single copy, $1.00 for six copies, and 

MINING METHODS. 

Accumulations of Gas—How to Approach Accumula

tions of G a s — H o w to Remove Gas—Underground 

Fires — A Gob Fire in a Mine — Fires in Coal 

Heaps — The Breathing of a Gob. 

80. Accumulations of Gas.—Sudden accumulations 

ofgas are often the results of causes that can be pred

icated from known conditions, such as when gas is pent 

up in situ nl a very high pressure in a thin vein that 

lies ;it a few feet above or beneath the working vein ; 

for here it is easy to foresee that sudden intrusions ofgas 

muy be expected in the rooms, by finding a passage 

through open tissures that are uncovered during the 

extraction of the eoal, or the pent up gas muy be expected 

I- break the roof, or lift i In' Hour, and i Im- find venl 

into the working places. Sometimes the working vein 

is a reservoir of gas at a very high pressure, and 

especially so in virgin cnal that is in course of being 

tapped in new districts, for here sudden outbursts of 

gas occur that derange the ventilation, and yet the out

rush may be no surprise, but an expected event. Again, 

during the course of longwall working, the covering 

rocks forming the roof often breakup into cai pipes, 

ui* thin seams of coa!, and make open channels forthe 

outflow of large volumes uf marsh gas, yet the outrush 

of the gas may be forseen in this as in the other cases, 

bul there are eases in whieh sudden accumulations of 

gas are totally unexpected, as when, during the course of 

working, the vein is found to be cut by a fault that 

pours out a Hood ,>f marsh gas und sulphureted hydro

gen. Our greatest concern should not, however, be to 

assure ourselves of whether the outburst was unexpected 

or not, but to remove the danger by a correct method in 

the ventilation, and this conclusion brings us to the 

practical point in the lesson, for seeing that we have 

shown the causes nf the accumulations, we ought nuw to 

be able t,. remove the intruder and render the mine 

healthy and safe, and in doing su the following dictum 

should be taken as our guide. "Advance to the poinl 

nf danger with the fresh air, but never go in before it." 

81. H o w to Approach Accumulations of Gas.—Tu as

sist in establishing this conclusion Fig. 123 is introduced, 

audit will beseen 

that, Ihe sketch is 

a good illustra

tion of the prin

ciple thathasjuBt 

been insisted on. 

Here the point of 

danger occurs at 

/', where then* 

has heen a great 

fall of the roof, 

and an outrush of 

gas, and as this 

has taken plaeeat 

an elevated point 

we mav be sure 

that the gas will 

not be carried "ft 

unless a sullicient 

ventilation ispro-

— vided, and as this 

cannot be done 

until the obstruc-

— tion of fallen rock 

is r e m o v e d , it 

would be unwise 

and unsafe to do 

otherwise than obey the commands of the dictum, and 

"advance with the fresh air" to the point /', for should 

we advance to the rear <>f the fall as at /•', we would have 

to proceed by way of G, G, G, through a dangerous 

mixture of air and marsh gas, and such a proceeding 

would he inexcusable, even for an inspection, but to 

send the workmen in by the road G, G, G, to clear away 

the fall and secure tlie'roof, would he a great mistake, 

because they would have to advance through tbe off-

coining gas, and work in it until the work was dune. 

Ni") person should he allowed in the return airway •*•', 

and the tall eould be better removed and with perfect 

safety by placing the men in . I, .1, /'. There is one tiling 

however about this illustration that is self-evident, and 

that is tiie comparative ease with wliich the right method 

of proceeding can be carried out, but there are other 

cases in which sound judgment and practical experience 

are required to secure the results of safety, and such is 

the one that will next engage our attention, and to 

explain whicli we will use Fig. 124. 

82. H o w to Remove Gas.—Suppose a room that 

is in course of being driven, and is ventilated with a 

brattice that confines the ingoing fresh air to the narrow 

side, as shown on the right hand side of the figure ; a 

practical eye can see at a glance that this arrangement 

isamietake and might to be rectified, or otherwise the 

! workmen would have f.> du the clearing awav in an 

atmosphere highly impregnated with inflammable gas, 

and therefore the direction uf the ventilating current 

'should he reversed as it is at /on the left hand side of 

| the figure, for this arrangement would carry the gas from 

the men,instead 

of to them, and 

would thus se

cure perfect 

safety. To carry 

out the latter 

plan a small 

t e m p o r a r y 

crossing like 

that shown al 

c should be 

fixed, then the 

fresh air would 

enter the room 

by passing un

der the cross

ing, a n d the 

return foul air 

wuuId leave the 

room by being 

carried over the 

fresh air bv the 

F i , ,.., crossing. W e 

see then that 

the fixing .if l his crossing is the result of the exercise of 

sound judgment, such as can be cultivated by training 

and observation. 

83. Underground Fires.—Many uf the most brilliant 

feats in mining, however, have been the results of 

educational training, and indeed they could iml have 

h,*en carried out without knowledge, and t<> show the 

kind uf culture (lie miner requires, lel us notice Some uf 

Fig.: 

r-W-^r-* 

tin often n r n n g cases 

y 
FiC 1--

a n d take the teachings of 

Tig. 125 fur a lirst ex

ample. 1 lere w e will see 

that at a n y rate .an ele

mentary k n o w l e d g e of the 

chemistry of gases, a n d 

the expansion uf gases is 

required to deal with the 

conditions uf the case, a m i 

to prove the accuracy of 

our statement, let us first 

explain the ligure. W e 

are supposed tu have the 

cual u n tire abuut the mid

dle of a cual drift, and w e 

are appointed t.. stopping 

it off, a n d w e k n o w hy the 

p a i n f u l experience of 

others that if the w r o n g 

slopping is built in lirst w e 

are sure to have an ex

plosion. It is therefore 

imperative that w e should 

k n o w w h a t w e are about, 

a n d for that to be so, let lis 

notice that the locality of 

the lire is in the middle 

uf the drill as at II, II, a n d 

that both the drifts, that 

is .1 a n d Jt, are different 

e x a m p l e s of treatment for the s a m e drift, a n d that 

before the stoppings were built the air w a s m o v i n g 

from /-' Iu R, 01* from F t o A", and, as has frequently 

happened, ifthe stopping F is first built lu cut off the 

entry of fresh air, as in the case uf the drift A, an 

explosion is sure to occur as the result of t w o causes: 

tirst, the large v o l u m e of inflammable gas driven off b v 

flu* heat, a n d second, the expansion b y heat of the air 

between the stopping at the intake e n d of the drift a n d 

the fire. T h e cause of the expansion of the air between 

the stopping a n d the fire, is the heated state of the rock 

of the roof a n d floor a n d the coal of the sides of the 

approach to the fire ; a n d the immediate cause of the 

explosion is, the expanding air does not only m i x with 

Ihe gas, but, it still further forces the mixture info fhe 

lire. W h e n the stopping at the return e n d of the drift 

is built in first, as s h o w n at R, an explosion cannot 

occur for t w o reasons : first, the air between the fire a n d 

II consists of the products of combustion that have 

b e c o m e entirely inert, while the space in the drift 

between the fire a n d the incoming end b e c o m e s filled 

wilh dead gases a n d the gas given off in great v o l u m e s 

by the hot coal, a n d the result is, w h e n the last stopping 

is built in, that is the one at the incoming e n d F, Ihe 

who l e drift is tilled with gases that have excluded all 

fresh air, a n d therefore a n explosion cannot n o w occur. 

Notice that the seat uf the fire is at // //, a n d that w h e n 

/•'is built first the fresh air between /*' a n d ////, or E I, 

supplies flu* o x y g e n for combustion, a n d that if R is 

built in first, not only the R hut the 7.' e n d b e c o m e s 

tilled with gas free from a n v admixture with oxygen. 

T h e arrow at //indicates tlie outflow of gas from the 

lire, a n d ihe arrow* in A indicates the course uf the 

ventilation before a n y stoppings were built in. 

84. A Gob Fire in a Mine.—After these facts anil 

principles have been considered w e cannot fail lu learn 

(hal s o m e technical knowledge is required in mining. 

a n d it is Ihe object of the " Easy L e s s o n s " to aid in 

o h 1 ai n i n g it. 

Fig. l*_'i; tenches 

another lesson on 

u n d e r g r o u n d 

fires, a n d here ii 

has occurred in 

the gob, a n d as 

is generally the 

case the coal is 

supposed to b e o n 

fire, a n d f r o m 

w h a t has been 

-aid in relation 

t o t b e former 

figure w e mighl 

suppose that "all 

w e require to du 

is to "stopping 

off the lire" and* | 

St Will die out, 

Im, om- experi

ence has proved 

that such a snn-

p I e proceeding 

oftener fails than 

succeeds, a n d at 

first sight t h i s 

seems a puzzle, 

for w e would expect that a lire thai w a s not supported 

with a continuous indraught ul' pure air wo u l d die out 

through lack of o x y g e n tu supporl combustion, but our 

idea is that of a continuous stream ofair, a n d il is true 

that there cannol be a continuous supply of o x y g e n to 

a fire that is stopped off, hut w h e r e a' large m a s s of 

fuel like Coal or coke is in a stale uf incandescence a n d 

isolated from cooling influences, it will retain its heat 

for long periods, a n d the result is " t h e breathing of the 

gob " supplies the o x y g e n to continue the combustion, 

a m i tin* intermittent sup].lies of o x y g e n excite a cor

responding intermittenl activity of the lire, and ii m a v , 

as it often does, continue for' m a n v years. Ii is not 

sufficient then that the gob is stopped off nl I. /;, 1 

a n d H, because the g o b will then inhale and exhale 

through fissures in the rock of the roof and II and uf 

the coal walls, a n d thus nol only receive supplies of 

oxygen, hut expel the inerl products of combustion. 

N o t only are m i m * fires supported bv the process of 

inhalation a n d exhalation, but the s a m e active principle 

applies to fires in heaps uf coals and cinders, a n d w e 

have k n o w n large heaps uf cinders to take lire m a n y 

years after they were deposited. 

85. Fires in Coal H e a p s . — T h e writer k n e w a very 

interesting case at Mill D a m , South Shields, England, 

w h e r e an i m m e n s e m a s s uf furnace ash from a glass 

works had been deposited lo level u p a valley, a n d on 

the site m a n y blocks of expensive houses a n d a theatre 

were built, a n d lung after the property w a s completed, 

and drains were m a d e , a m i gas a n d waler pipes were 

laid, the m a s s uf aslies a n d cinders w a s found to be 

on lire, an.l it continued to defy all attempts to 

extinguish il, until the whole of the houses a n d the 

theatre were destroyed. 

Such e x a m p l e s uf underground fires, thai have 

smouldered for years, a n d yet have givei reason for 

alarm until a period of increased activity arrived, sug-

gesl to those thai d mderstund tlie " breathing uf 

ihe g o b " that Ihe o x y g e n for c bustion m u s t he 

supplied by s o m e cunning or mysterious process ; bul lo 

us miners something m o r e definite m u s t be understood 

than the m e r e statement of vague terms, a n d therefore to 

unveil Ihe inn- cause Fig. Vll is introduced. 

86. T h e Breathing of a G o b — T h e natural process is 

dillieiill lu imitate because il furnishes a vast m a s s of 

incandescent matter thai can retain ils heat during I lie 

exhalation, to rekindle the lin* al the period of inhala

tion; hul by the use uf the apparatus s h o w n in Hie 

figure, the wh o l e principle of action can b e so far 

imitated as lu leave little lu be desired. But before 

explaining the action of the apparatus let us lirst explain 

h o w an underground lire breathes. First, then, inhala

tion is produced by the condensing of the gas that is in 

course of being cooled in the region uf Ihe lire, w h e n the 

Fig. 1J7. 

outside air rushes into the depression to restore the 

balance of pressure, a n d b y t h e s a m e act the inrushing 

oxygen rekindles the lire". T h e second phase uf the 

matter is this, the r e n e w e d activity uf the lire causes 

an evolution of gas, and the heat generated causes a 

considerable expansion of the products of combustion, 
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with the result that a large volume of tbe inert gas is 
expelled as an exhalation, and the remaining portion 
on cooling, shrinks and makes a depression for iln* suc
ceeding inhalation. Now lel us take ihe figure in hand, 
and first notice that two buttles are shown, hul really 
thev onlv illustrate opposite phases in tbe breathing, and 
it will now he undei-stood that .1 shows the period of 
exhalation, as seen hv the arrow, or really Ihe period of 
expansion hv heal.'and // illustrates the period of 
inhalation, or ihe period uf condensation by cooling; 
the tin.' is imitated bv a piece of phosphorus -lying in a 
saucer that rests on ihe bottom of the bottle, and the 
phosphorus is u-e.I a- fuel because il rekindles ata low 
temperature on the admission of a minute trace of 
oxvgen. 

Now lel us follow through a cycle ur two the processes 
of inhalation and exhalation. First, then, fresh air has 
entered.I. and on ih.* free oxygen of this inhalation 
reaching the hut phosphorus, tliat substance bursts into 
flame and expands the air, and by this expansion ihe 
nitrogen is exhaled, and after all "the oxygen is burnt 
off hy the phosphorus, combustion ceases'as iu B, and 
tben the remaining gases cool and contract, when fresh 
air is at once inhaled, as shown by the arrow in the neck 
of li; and so un, inhalation and exhalation occur in con
tinued succession, until the phosphorus is all consumed. 
Tbe bottle experiment- furnishes a good illustration of 
the breathing of a gob, but we can better understand the 
matter when we consider the immense body of incan
descent coal or cinder that retains the heat for re
kindling the In*. U cad: inlctl Hi 1: I l ̂ c b fir; 

Cnde r g r o u n d fires in coal m i m - inhale through 
fissures iu the roof a n d floor rocks, and through cracks, 
fissures a n d cleavage spaces in Ihe eoal harriers, and 
therefore it is seldom, indeed, that the breathing of the 
gob can be prevented. 

CHEMISTRY OF MINING. 
Oil and Gas Lights—Od-Gas Flames—Ideal Safety 

Lamps—Improved Safety L a m p s — T h e Stephenson 

L a m p — T h e Jack Lamp. 

83. Oil and Gas Lights.—From a physical and chem
ical point of view, the oil light is really a gas light ami 
the wick is tin* gas generator, or the analogue of a gas 
retort in which Ihe liquid oil is distilled or converted 
inn. vapor by il,,- heal of the flame. In proof of this, 
a simple experiment mav be tried with a small pipette 
about 1; inche- long, and'held bv tbe hand at an angle 
of about -I."- degrees of elevalion, with ils lower end 
inserted in the llame just over the upper end of the 
wick ; gas will then ascend the tube, and can be lighted 
at the upper .-ml and thus prove that the oil is not burning 
as a liquid, hul as a gas. 
Tin* oil ascends ihe wick hv capillary action and 

therefore, the velocity of combustion is limited bv the 
rah* at w hieh l he oi! can ascend, and by tin* rapidity of 
the vaporization of the oil ; and lliis being so, we can 
see that a thick glutinous oil will retard capillary 
action, and further, while it prevents tin* upflow by its 
thickness, il is an ..il thai burns languidly, and there
fore the heal ul the flame is nut sulficienl tu generate 
the required volume of g,,> for a good llame. This 
is proved by the facts of experience, for when the wick 
is raised, the flame only enlarges for a in 'lit or two, 
When Ihe wick bee s enerilsl ed W il li a sliel I of carbon. 
and then ihe volume of the llame becomes less than 
before. 

T h e wick tin'ii furnishes a good guage uf Ihe value 
of an oil fo,* the generation of light ; and further, the 
fuels n o w before us. suggest others uf greater im
portance in relation to iln* miner's safety lamp, a n d of 
which w e will treat furl her ..n. and for the present, let 
u- sustain our conclusions so far by introducing Fig. 124. 

fi*.'. li 

84. Oil-Gas F l a m e s . — W e have here in section an oil 

lank T, a n d a gas reservoir m a r k e d Gax, aud it will be 

seen ihal the hot I f the reservoir is set level with 

fhe upper (surface of the oil in the lank, a n d the t w o are 

connected bv iln- sloping pipe .v. A pipe /'is seen 

to convoy (In* gas \v ihe reservoir |o (lie flame at /•', 

and t h e ' m o d e of action i- a- follows: T h e heal of the 

(lame converts tbe oil in Ihe upper portion of the pipe .V 

inlo yapor, and wliile the gas couli - at llu* temper

ature of vaporization, it flows through the pipe P to the 

il. 

W e See then lliul SoTlIC of iho heal of llu* lla IS 

utilized for ili.< distillati f the oil, I therefore 

there i- 1 -h in the physical a n d chemical aeti. f this 

apparatus that ha-* ils analogue in ihe action observed 

in ihe e 1 il lamp, and yet I here an- t w o verv dis

tinctive differences ; for example, the pipe /' i- not an 

analogue of tin* wick of ; il lamp, because ihe wick 

acts by capillary action that only applies lo liquid*, 

whereas tin* pipe /' is a gas pipe and iln* vapor i> forced 

from the reservoir to ihe H a m e hv pressure. Tin* second 

difference isa verv interesting one, and il is ibis: T h e 

vapor of an oil such as is used in wick lamps only 

bee *s a ga- at a high and invariable temperature, and 

for illustration lel us lake iho temperature of vapor

ization al 240° F, and w e will find lhat jusl as sleam 

is reduced below 212° ai the ordinal", atmospheric 

pre-,.re. so doe*- Die gas or vapor of il,,- oil condense 

into liquid ml ihe m o m e n t its temperature is reduced 

below 240°Fat atmospheric pressure, a n d it is fur this 

reason thai an apparatus like Ihe one illustrated in the 

figure, could not he taken as a substitute fur the wick of 

the oil lamp. T h e reservoir a n d gas pipe would have lo 

be maintained at a high temperature to retain the oil as 

vapor, whereas the wick just exposes the liquid oil to the 

heat of the llame. at the Very point w h e r e tin* gas 

is wauled, a n d tbe vapor is therefore generated without , 

a n v wasle of heat, b y radiation. F r o m w h a t has been 

s h o w n w e see that if w e wish lu improve the miner's 

safety lamp, w e must begin our studies b v first mastering 

the principles of the physical a m i chemical action that 

lakes place in burning ..i'i a n d gas in a safety lamp. 

85. Ideal Safety L a m p s . — T h i s brings us directly into [ 

Ihe teeth of the question, a n d therefore lu help to 

further elucidate the matter Fig. 125 is introduced, a n d to! 

prevent complex-

/ ilv in fhe expla-

-'- ' nation one ideal 

l a m p F, consists 

simply of an oil 

f o u n t a i n and 

g a u z e cyliuder, 

and the other 
/\[ F ' I '" PC, etc., consists 

, '{ of the oil foun
tain, gauze cyl
inder, and a bon
net, or shield, or 
close cylindrical 
shell." T h e F\ 
lamp is uf the 
origina 1 Davy 

X type, and it is 
here given as a 
useful lesson on 
what takes place 
when the Davy is 
e x p o s e d lu a 
draught, or airi 
current, charged 
with marsh gas. 
In such a situa
tion the lamp is 

seen to he filled with llame /-', I'm* the current of air 
acts like a blasl, and the quantity of air entering within 
the gauze is oul of all proportion greater than whal 
would --imply enter as a normal draught to feed Ihe 
tlame. By the arrows the explosive air is seen to enter 
the lower half of the gauze shell, while the burnt air is 
seen to he leaving by the upper half, but in a swiftly-
moving current, when the lamp is stationary, or when 
the lamp is moved in the hand say at six miles an hour, 
a- when llie man's hand is moving faster than his body, 
as the result uf the swing of his arm, and when in 
addition to this six miles the current is moving to 
the carrier's face with a velocity of 15 feet per second, the 
lamp advancing against this current is subject to a blast, 
whose effect is that of a velocity of 15 t- 8.8 = 23.8 feel 
persecond; the blast of air therefore enters one side of 
the gauze and leaves by the other, with the result that 
the gauze mi the lee side, or lhat mi which the llame is 
blowing, becomes red hot, and at once "passes the 
llame through," because the volume of flame within the 
lamp, as the result of the breach provided bv the naked 
gauze, is exceedingly greater than that of a "jacketed 
lain].," and among other reasons, lids is one for the Davy 
lamp being "a good detector uf gas." In the other lamp, 
al the left hand side ofthe figure, a Davy lamp is show,1 
wilh the gauze covered with a close shell, on une side of 
wdiich is a glass pane fur the passage of light, but this is 
nut shown in the section, and this is in principle what 
flu* English miners call " lla Davy in a can." 

86. Improved Safety Lamps.—The safety of this 
lamp in a ean or case is undoubted, so far as protection 
from fire damp is concerned, and ihe only objection to 
this encased lamp is that "it gives a bad light." It will 
be set-it that no more than the normal volume of air 

and .11 US w,* have ihe limit of the combustion of the 
oil, a- in th.' case of tin* Marsaut lamp, and above lhat 
li,,,* we have o.dv /'*", or the products of combustion. 
Thr tine "can" does not lit the gauze so closely as 
does the shell in the figure, and further, the fresh 
air . titers lb.- can, at the top, instead of at the bottom, 
the n-si.ll is the eld air sinks down the outside of the 
gauze to keen il coul. while llie hot burnt air ascends lo 
llu* cap within the gauze. 

87. The Stephenson L a m p.—Stephenson had an ex
perience thai served him well in the invention and 
perfecting uf his lamp: and his, one of the first lamps, I 
was provided with a glass shell, shown bv Fig. 126, in 
section at G and '•'. A glass cylinder was here set within I 
the gauze, and the result was this inside* close shell was 
a channel for the outflow of the products of combustion 
only, while fresh air was admitted through small hair-
like holes situated in fhe bottom of the frame ofthe 
lamp, ami the burnt air escaped bv Ihe cap of the gauze 

ler Ihe tile. In theory lliis was a g 1 lamp, so far 
as the principle of action was concerned, but in practice 
il proved tu he, when the glass cracked, a verv danger
ous one; because the gauze cylinder was of a relatively 
large diameter lo admit llie glass shell, and Hie resill'l 
was with a broken glass il was in principle a D a w , 
wilh all the bad features of lhat lamp magnified. The 
air is seen to enter by the capillary holes at .1 and .1, 
and lo pass oul of llu* cap C as shown by tin* arrows. 

88. The Jack Lamp.— Fig. 127 is an illustrali if 
iln* further development of tin* earlv improvements iu 
tin* miner's safety lamp, .lack saw lhat in principle: 
Stephenson was right, as have all succeeding improvers, ! 
in providing a closed shell as a protection againsl fhe 
rapid inrush of an explosive mixture into the lamp, 
and he also was aware of the dangers arising from tin* 
breaking of the inside glass cylinder, ami therefore he 
inq.roved the Stephenson lamp by reducing the diameter 
of Ihe gauze cylinder and placing the glass shell .„, the 
outside, as shown in section under the letters A ami .1; 
and ai G and G we have the poles that support the til,* 

and keep the gauze and glass cylinders in position. 
Now* looking at the various phases of the safety lamp 
retrospectively, it is very easy to discern that, the Clanny 
lamp, one ofthe first introduced, which was coincident 
with the introduction of the D a v y a n d the Stephenson, 

contained the essential principle of all the latest lamps, 

Fie. 12c. Fip. ]J7. 

namely, the short, glass cylinder for the transmission of 

light ;"and the Stephenson a n d the Jack l a m p contained 

the other essential element of the best lamps in use, 

a n d that w a s the close shell, but in the improved lamps 

the glass shell is replaced with a metal one, a n d is n o w 

called the bonnet. W e m a y therefore conclude cor

rectly, that the latest a n d best lamps are a combination 

of the m o s t essential principles found in the earliest 

e x a m p l e s of miner's safety lamps. 

I T.i he Continued. 1 

MINING MACHINERY. 
Questions and Answers About Fans — The Dimensions 

of Centrifugal Fans—Velocities of Air Currents 

Into Depressions—The Areas ofthe Orifices of In

take and Discharge — Pressures Due to the Radial 

Columns—Quantities and Velocities of the Air Dis

charged—Calculations of the Working Efficiencies 

of Small and Large Fans—Calculations of the Use

ful Effect of Fans on the First and Second Motion. 

103. The Dimensions of Centrifugal Fans.—This is 
the concluding lesson on the principles of action of the 
centrifugal ventilating fan, and it consists of questions 
and answers to elucidate flu* subjects that have been 
treated in relation to these machines. 

QUES. 1. What should he fhe diameter of a centrifugal 
ventilating fan to obtain a quantity of 200,000 cubic feet 
of air per minute? 

Axs. By the rule, divide the quantity by the con
stant number 200 and extract the square root of the 
quotient, and the result will be the diameter of tin,* re-

• Tit, I 200,000 .,, ., 
iiuned Ian in teel, as - : ' 31.G2. 

\ 200 
QUES. 2. Suppose the velocity and other things lo he 

the same as m the former question, What quantity 
would you expect fo obtain with a fan 31.023 feet iii 
diameter? 

ANS. By a process the converse of (hat I'm* finding 
the diameter, Ihe quantity mav he found, as 31.6231 < 
2H0 = 200,000 cubic feet of air per minute, the quantity 
required. 

QUE*. .'!. What should he the diameter of a firsl mo
tion, centrifugal fan to obtain a quantity of 80,000 cubic 
feet of air per minute? 

ANS. 

nire.I. 

I'll feet, th 

Q U E S . 4. W h a l quantity of air in cubic feet per m i n 

ute should I obtain with a first motion fan 2(1 feet in 

diameter? T h e velocity a n d other things remaining as 

in the former question. 

A N S . 2 D - • 200 80,000, the quantity of air re

quired in cubic feet per minute. 

Q U E S . •'.. W h a l should he the diametcrof a Fan on the 

first motion, to obtain a quantity of 12.".,(Kin cubic feet of 

air per m i n u t e ? 

ANS. 
IL'O.IIMII 

feet, the diameter of tin 

quired fan. 

Qi \->. 6. W h a t quantity • 
ule, could be obtained with 
T h e velocity I other thin; 
fhe former question. 

A N S . 2.V 200 125,000 cubic I'eel, tl 

11 cubic feet per inin-
25 fe.i iu diameter? 
.lining the s a m e as in 

•tpi •d. 
qn nlitv 

Quiw. 7. W h a t should be the radial length of (he 

blades of a centrifugal fan, on the lirst tion, a n d con

structed 1.. give a high efliciency al a moderate speed, 

w b e n the m i n e resistance is equal to 2 inches of water 

gauge? 
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ANS. By the nil,- given, there should be 7 inches in 
he radial length ,,l tin- blades I'm- everv pound per 

2X5.2X7 „ „ , 

ANS. al t.. 1 In 

12 
square foot in the mine resistance, then 

I'eel, Ihe radial length nf the blades required. 

QUES. 8. The radial length of the blades of a fan 
11.117 feel. W h a l Bhould be the m i n e resistance in pouni 
per square fool to run a fan on the first motion at 
moderate speed '.' 

A N S . T h e answer required is the , verse of ll, 
fori 

ids 

therefore I loll, velocity 

ure per square loot, and as the pressures vary as llu 

squares of tin- velocities, (' ',''' ) • 5.75=21.3 • 

per square Foot, Ihe pressure require,I I'or the reduced 
•"'''*'- the air in feet per second out of the orifice of discharge 

N o w to L'l.::, anil to 5.75 11,Id Ihe mine resistance in. ol a blowing fan. 
as, 21.3+10 = 31.3, a n d 5.75+10 15.75, and w e can al ,-. .... ,,. ,, ... .. ,• , . . , 

:e determine the increased veloeity of the fan due to ,. ",' •»• 21**„ " ""' ° r ,? c e '" *"**"»& "> » W o w i n g fa 
the reduced area of discharge, for the velocities vary a 
the square roots of the pressures, then the velocity' n 

er one, then 

1)1 ES. '.'. Whs 
blades of a fan on 
I,,wed for every 
this case is eqmil I 
\v* -— *' — 

IL' 

12 
clu quired i if the fn 

si 1,1 be the radial length of the 
he first motion, w h e n 5 iuches is al-

if the revolutioi 
in Ihe latter tin 

- velocity wn 

(he lirst case 
,uld he 1,4 711 

''Nl 
7(1 pi 

4. 

rhes of Wilier gauge-. 

i I'eel, the lenglh of 

required 
Q U E S , In. W h a l should he Ihe mine resistance for 0 

fan in which Ihe radial lenglh of the 1,1a,les is 4.711 I'eel, 
and 5 inches is allowed in this length for every ] 11,1 of 
mine resistance'.' 

4.7C66 • I2 . , 
A N S . _0 . 2.2 inches of water gauge. 

QUES, 11. Two centrifugal ventilating fans ,,11 the lirst 
motion, are equal in dial,,eter, and an- intended I,, pro
duce equal quantities ,,l" air in cubic feet, per minute, 
hut the radial lenglh of the blades in .1 is such Ihal 
there is an all,,wane,- of 7 inches in Ihe radial lenglh, 
periiounil ,,f mine resistance, whereas, in /,'the allow
ance is onlv 5 inches: and Inking the speed of .[ at I, 
what should he Ihe speed of /.', il .1 makes 70 revolu
tions per minute? 

A N S . A S the pressures vary directly as the radial 
lengths of the fan blades multiplied bv the squares ,,l" 
the velocities, lel /.he the greatesl radial length, a n d / 
the least, and lel e he the given velocity of .1, and 1'the 

SI.I.V (2130 9.36) 
1,800,000 

Q U E S . 20. [f the orifice of dischi 
is the smallest, and has a m e a n area ot .,:', square 
ieet : let (he quantity blown lie Hill,Dim thousands of 
cubic feet of air per minute, and let the mine resistance 
he equal to 1.8 inches of water gauge : What, then, will 
be the tola! pressure under these conditions? 

A N S . Let. us lirst. find the velocity ill Ieet persecond 

, , . . 1(10,000 
minute. hy making Ihe „ e„ ,-„„(,-,„•/„ .1,2, as, |;(| .,', ^ SI.15. 

104. Velocities of Air Currents Into Depressions.- As the pressures vary as the squares ,,i the velocities, it 
QUES. 111. At what velocity will air puss thmugl follows that the pressure blowing llie air out of the 
orifice into a depression, where the pressure is .", pounds 
per square foot below that of the atmosphere. fan will be proportional, 

A N S . A s Ihe depression in a Ian does u,,l affeel this 
valuc'" •-•lm-the 5 •""""'*'- ",II;I';I;;I;;;;'

na ' r;8,w,™
 7*s27 pm***ds •"••• «-.*•»«• •<-<". ••"<-

air is elastic, Ihe expression is, ' .'. ' the total pressure that "blows," nnd overcomes the m i n e 
» '-' resistance will, therefore, be 7.S27 ll.s 5*1) 7 s*'7 | 

5 1,800,000 ,--,,ls ,-,,,., d the velocity r*
3;- '7-l^poundspressui-e pel-square footof the radial 

\ 2,125 * motive column. 
required ' ) ' '-"*• -'7. T h e ventilation line to an exhausting tan 

I), us. I'll. W h a l is the velocity a nd m e a n quantitv of is.«l"al.to '•"'•""" *-*"'« '«*. "i air per minute; Ihe 
uir passing througli an orifice of 511 square teel, into a '""'" Y T 7 a " n \ \ " ; q u a l '-1 , "ld',"' ,vu,*,'.r ̂ " » - i ""-' 
depression of 20 pounds per square foot below tlie press ,"-'*1 of "fl *""*lllcst >",rt' ls ,""> , , n l i C 1' o£« dl«'l'*"W, *"»l 
ure of the atmosphere *» ' It is equal to a m e a n area of (10 square feet. N o w take 

, ' ',' ., , . - , • • , the '-"'" .-onlrnrla at .02, a n d find the total pressure due 
. Ass. t h e velocity per set I ol elastic air rush- t„ ,(,,. centrifugal force produced by the rotation of the 
ing into a depression 211 pounds per square loot fan 
below the pressure of the ;it sphere will be 

21) • 1,800,000 2D 1,800,000 ,.„, _ . 

h-el, ll,,- orifice of discbarge, as follows, . ' ' , = 8 5 . 1 2 feet. 

oluti, 

AN First id th, of th, ut of th 

1411 

sought for ve ,,i /,*, l)„ 

.•5, Ihe S| 

I. r 
I 

of Ih, 

•rr • 
I I, in revolii-/. 711-

\ ' 
tions per minute, to produce the same quantity of air in 
cubic feet per minute -is -I. 

Q U E S . 12. In two fans, .1 an.l /;, the radial lengthsof 
the blades a m i other tilings are equal, except the ,li-

ameters and peripheral speeds: N o w , if -I runs at su 
revolutions per minute a m i is 24 feet in diameter, 
what should be Iln* speed of /.' to produce the same 
quantity as .1. B's diameter being only 20 feet? 

Ass. T h e speeds of .1 and 1. must be inversely as 
their diameters, then if A's speed is sn revolutions B's 
speed will he " i|;i 9G revolutions p.-r minute, 1 

\ |2,120' 20| \ 
velocity per second, or 12 
minute. Taking the vena coi 
required will he 7,7S2 ."Ml • .li: 
per minute. 

QUES, 21. AVhat should be tl 

-,,s-_ fuel per persecond, and as tht 
i2 tlie qiiaiil itv l he velocities, it foil. 
cubic feet of ah* ing the air fr the 

s.'-.l*-'- (2,130 5.2*) 
' an orifice for 1,800,000 

l l i : il 
i the squares of 

iressure discharg-
Citn be found as follows : 

-I.-..4I 

1,800,000 
Ihe admission of ISII.IMMI cubic feet of air per m i n u t e J , ' . ' - , - , , . 

w h e n the air is Mowing in... a depression1 where the P ° ™ d ^ 
pressure is 7 pounds per square foot below the pressure h e n' S" " Y V '* pounds ,s tic total pressure per 
of ihe atmosphere? ' s$™x™ ""' o( action d"*-\ to the centrifugal force pro-f the atmosphere? 

ANS. The velocity of the i 

liee,|,ril t , ' ' '.SOO.OOO 
\ (2,120 1-7) 

feet per second, or, 70.91 
minute and Inking llie cena 

duced I 

Qltis. 

20 ' 
lain ll,,- same quantity ,,f air in cubic feel per minute as 
lhat of .1. 

Ill ES. 13. Whal should be Ihe area of the poll or 

tity of 200,000 cubic feet of air per minute? 
A N S . T h e besl results are oblailied w h e n the area is 

found hy dividing the quantity by the constant n,in,her, 

contractu 

the orifice in square ieet will he equal (o 

112. SI I. 

I, si 111,1ml 

4,018 

('ll-*s. 22. T h e smallest port in a 
that of discharge, and it is equal I,, 
total pressure due to the in,,ti\,- coli 
p,,nii,Is per square foot of section : 

T h e mine resistance is equal to '. 
foot of section. W h a t then is till 
cubic feel per mimile passing oul of 

• rotation of the fan. 

A centrifugal exhausting fan is 24 feet in 
diameter; Ihe radial length oflhe blades is S feet. 
What, then, is the mean velocity oi the radial air 
column w h e n (he fan is running at su revolutions per 
minute? 

A N S . Practically, Ihe radius of gyration is s feet in 
length I half the length ol" the blades being 4 teel and 
Ihe radius,,( the orifice of entrv heing 4 feet, also, or 
4-1-4 = 8 feel. The mean velocity then of the radial 
column in feel per second, is as follows: 

1 is equal lo 14,: 

Hinds persquan 

.1411 
".112 fe 

,300, 

:;,,,, 
nil 

square feel, the 

[Hired. the port or ports ol el 
l'l ES. 14. T h e area ol the ports of entry of n fan is 

equal lo IIKI square feet, what then should be the maxi
m u m quantity produced by il to obtain Ihe best useful 
effecf.' 

A N S . IJ is equal lo I,lion UK], or lel .1 the area, 
and l' the constant, then Q el C, as 1,300X100 130,000 
cubic feel of air per minute, the quantity required. 

Q U E S . 15. A ventilating fan admits air at both sides, 
anil the diaiueter of each port of entrv is s feet, what, 
then, is Ihe joint area of Ihe t w o ports? 

A N S . Th,-joint area of the two ports of entry will be; 
S-' - ,7So4 • 2 s s . .7S.V1 • 2 = 100.5312 square feet. 

l'l Es. lli. As the Ihroal of the tail should be equal ill 
area, lo the joint ureas of the ports of entrv ; what 
should be the length of Ihe throat, or breadth oflhe fan 
blades-.' 

A N S . The lenglh oi the conceivable surface of the 
throat cylinder, or what is the same, the breadth of the 
fan I,la,les, can be found by dividing Ihe area of the 
ports of entry b y t h e circumference of the throat, as 

ANS. Here 

neels th 

Then 

ie expression 

QUES. 29. The diameter of a fan is I'llfcot ; the radial 
lenglh of the blades is s feet. What, then, is the prac
tical length of Ihe radius of gyration ? 

ANS. To find the practical lenglh of the radius of gyra
tion, subtract Ihe radial lenglh of the blades fr "the 
diameter of the fan, and half the difference is the length 
, , ,. . . (.'Ill 81 

ol Ihe radius of gyration, as ' 11 feet, or the adiusof 

al 
id the 
nns ar 

'.I .IISII4 , 
nine ,,f II 

cubic fool of air is 
a pound. 
four cases in which 
1 7 feet ill length, 

3.1416 
= 4 feet, the length of the throat, or breadth 

of the fan blades required. 

QtTES. 17. What should be the area of the port or ports 
of discharge of a fan producing 150,000 cubic feet of air 
per minute'.' 

ANS. If the quantity required be .,. and Ihe urea re
quired be -I, and the constant number be '*, then (J = 

.1 I', or ' =-1, as 
1,600 

— 57.69 square feet, the area of 

t T -.1/| 1,800,001 

\(2,l:',ll| .I/'] 

requirements of the case. 

( 14.5 III • 1,800,000 .">.•', I,SIM 

\ (2,130 '.iJ, \ 2,211 [enl 
117. nearly, the velocity of discharge in feel per see- Q , I:„. ;;„. The radial length of the blades ,,1 a Ian is 

ond anil taking ll„- ,, ,„i contractu al .1,2 the quantity of o fL.et, what I hen is the weight ,,f lliis motive column ol 
air discharged bythe Ian in cubic leel por minute will air, that is taken as II'in making fan calculations? 
be, us, 117 • ill) • .112 - 4.", 112,158 cubic feet. ^ T h 

QUES. 23. The calculated total pressure, due loan ,-x- 0766 then IK 
hausting fan, is found to be ls pounds per square fool of 
seel i,,n of Ihe inolive column; and I he mi ne resist e Q U E S 
is found to he II pounds per square fool of section, al ,1|(-' n u 

Ihe top "f the upcast shaft ; the smallest orifice is found respectively? 
I,, I,,- the throat ol the fan, that is 52 square feet in area; A N S . IT, .07(16 4 = .3004 in lirst case. 

W h a t , then, is the quantity ,,i uir exhausted bv this Ian II', -H7ilii - 5 .3830 
in cubic (eel per m i n u t e ? 11, .117011 - li = .4596 

A N S . W e will find llu- velocity of the air passing II', .0766X7 = .5302. 

through the throat of the fan in feet per second, belli,- .. . . . . , .- , . , . - . - ,-
1 ' • Qui>. ,12. A n exhausting Ian ls 24 teel ill diameter ; 

expression \(T—M) • 1,800,000 7 • 1,800,000 (he radial lenglh of the blades is s feel ; ihe angular 
- "* \ { 2 1 3 0 l/J, \ 2 251 ~ velocity is 75 revolutions per minute. What, then, is 

74.S2 feet. T h e quantity per minute will therefore be, ""' velocit*V "f t h e c e n t e r oi ^'•';lli"" i[l *'*̂  P1-'1' second? 
if w e take the ivita contracta at .112, ' A s s- T h e diameter of gyration is 2 4 — 8 = 16 feet, and, 

74.82X60X.02X52 = 144 731.6 cubic feet therefore, the veloeity required in feet per second is 

I}*, KN. 24. T h e calculated total pressure for a blowing lc •>•1-i],'• * "-"> ,.., 8 3 2 fee, 
fan is found to he 14 pounds per square loot ,,\ the mo- UO 

live column, an.l Ihe mine resistance, an measured wilh (i, ,*. :;;;. .\ blowing Ian is 20 feel in diameter; the 
the water gauge i> found to he 1.4 inches. T h e smallest r;l,|i;l| i e n g t ] , uf the blades is ti ieet ; the angular velocity 
orifice is the port of entry, whose rrwan area is 57 square i S 0 2 revolutions per minute. What, then, is the 
I t what th: i: m th*. qu mtil\ _.t nr in Lubie fed per velocity of th .-enl. r .1 ,,*, rati IL I p. feet per second? 

A N S . T h e diameter of gyration is 20 li-^ 14 feet, and, 
Ihe following expression is used to find the therefore, the velocity of the center of gyration in feet 

the port of discharge required, being half that of the 
port of entrv, or C lor the port nf entrv being 1,300, C 
lor the area of discharge is 2,600. 

Qi i>. IS. Suppose that the port of discharge for tbe 
Inst question had been 30 instead of 57.69 square feet, 
whal increased velocity would he required bv the fan. to 
maintain the outflow <>f the same quantity, ioO.iHM); th,* 
mine resistance being 10 pounds per square foot? 

A N S . Taking the vena contracta at .62, ihe velocity 
in the former ease, in feet per second, would be I 

150 0*iH) 
--,.,, ',... ,.,,-- 69.895, and this would require a pressure 
57.69 • J>2 • 60 * l 

G9.8952 • 2,120 _ 4,885.3 • 2120 

minute, b l o w n int., ihe m i n e with this fa 

s. T h e following expres 
ity of tlie air in feet per i 

"ifice nf a blowing fan: 

all-

/ ( T M l 1,800,000 
\i2,i::o • M ) 

/ ( H — 7 7 2 8 ) • 1,SIH),IHHI i;.72 - 1,800,000 

\(2,i::o 7.28) \ 2,137.28 

per second, i • follows: 
I I 

= 67.43968 feet. 

of gyratio 

w n into Ihe mine wilh 
the mill contracta is taken at .02, 
159,517.7 cubic feet. 

- mil ll,, 

Of 
1,S(J0,000 1.800,000 > pounds press-

QUES. 34. T h e velocity of the center 
the radial column of air in a fan is 70 feet per second ; 

75.23 ,|„. [ength 0f the blades is 7 feet. W h a t then is the 
I value of the centrifugal force, expressed as pressure per 

f;:*t,an.l th; quantity =f :ir in .ulu: I't per minut: "-quar: foot'' 
ANS. Tlie following equation expresses the value 

sought for, and is k n o w n iu these examples as T. 
QUES. 25. The orifice of discharge has a smaller area ' . =7', tlien, ' „ ' . '., ' '.'' = 20 pounds ; or 
than tlie other ports of a blowing fan, audit is equal to 3.14160 3.1416 •'32.16 
40 square feet. T h e quantity the fan blows is equal to T, tlie total pressure, that includes Ihe mine resist-
150,000 cubic feet of air per minute, what, then, is llu* ance and the depression produced in the fan, is equal to 
velocity of the air in feet per second out of the orifice, 20 pounds pressure per square fool of the radial motive 
w h e n tbe vena contracta is taken at .02? column. 
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1 Ji ns. :;.-,. What is the speed of the periphery ot 11 I'eel. T, or the total of the centrifugal force due to the 
fun 24 feet in diameter, when ll,,- radial length of Hi,- ,;-,,,-.- •• rmf, 
blades is X feet, and tbe center of gyration has a velocity radial column, will lie equal 1,, .',',,,.'.,,',. =il.S!W 
of 1*5 feet per second? *'''"' '--•ll* 

ANS. First find the diameter of gvration, as 24 N 1(i [ P"unils per s-quare fool ill motive column. T h e 

Ieet, and as cire ferences are in tfie s a m e pr irti Vl*1">**,,>* '" •-"-* *1"' ''*•*'' -**""* »'•'• '"' '"I"*'1 '" 
each other astbeir diaiiietei*s, it followsthat the speed of ( T— 31) • l,.SUO,uOO 4.17s I.SOO.OOO 
a point in the periphery of the fan, m u s t be to tbat of the V 1 2 lilt) 31) \ *Mi;*'71 

center of gvratioii, us 24 is I,, II! or f 115 D7.5feetper l'*'*1 l>er second, and the quantity soughl fonnust, there
in F fore, be equal to 58.111111 nil 12 • .112 211,323,87 cubic 

of „ po'ilil in Ihe |,eri|,l,el> of the lull. I), i>. 41. A blowing Ian is on lliese, d motion, :il„l 
i'i ix :*,ii. A ventilating fan is is ieet in diameter; runs villi un angular velocity ,,i 20(1 revolutions per 

Ihe radial lenglh of the blades i> .*, feel ; ll„- angular minute ; the diameter ,,i the fun is 14 feet, a m i the 
velocity of the inn i-, s.*, revolutions per mi,nu,-. W h a t radial length of ihe blades is :',..", feel ; the norl of dis-
Iheii is'lhe m i n e ,,i llu- centrifugal force expressed in charge is the smallest, ;n„l has an area nf 40 square 

•i- square foot of radial motive feet; a n d the m i n e resistance is equal to 2.5 inches of 
wilier gauge. W h a t , then, is the quantity this tan is 

• m l gyration will 1,,-as is :, I:; blowing in cubic feet per m i n u t e ? 
feel, and, therefore, the velocity of the center of gvni- A****- T h e diameter of gyration will be 14 3.5 10.5 

11*. 3 1411,. 8*5 fct'' 1 ""' velocity of the center of gyration vill he equal 
l>"" '" '.*<•' persecond is equal to ' " ,,,.-, :;.i-HUxaXI 

h M l,, lii'.'.o., teet persecond, an,I I. the 

,-.7.8.-i78 feet. I vill Ih, n he equal I,, .,"'-' T= pr.-sure due lo ihe centrifugal force of the radial 

pounds pressu 
roll,,III, 

.lx- The ,1 

3.1411)1/ 

ids, Ihe total pre-
3.1411*. 32.111 '-**' 

quired. 

il, i--.:!7. An exhausting fan is 25 
the radial length oi Ihe blades is 7 ! 

lar velocity of the fan is equal lo 78 rei 
ute. Whal. then, is ll„- velocity in feel per -, 
theair thrown oil hv the fan, the orifice of il 
being Ihe smallest *.' 

A N S . The diameter of gyration will he 25 7 

3.1411 

iilninn will I oual I, 
II 

id will I 

uialto 

-.14 feet. X,,\v 7* 

4li*„; 3.1410 32.111 

32.HS pounds per square I I the area of discharge. 

.j .... Tbe velocity of Ihe outflowing air will 1 mil to 

-miner,-- . (7* .1/1 si,800,000 , 19.08 <1,800,000 ,.,.... 
the align- \(j,i:;o .l/i \ 2,143 

- I"'1'"'"';. feel per seen, I. and w e e , « determine ll„- value of 
ll,,- required quantitv as follows: 12li.fi III) 40 .112 

' 188,3811.8 cubic I'eel of air per minute blown inlo the 
nine with this Ian. 

(', ES. 42. A centrifugal exhausting fan is 12 feet in 
liameler ; the radial lenglh of llie blades is 3 feel ; Ihe 
an is on the second ti,,,, ami runs with an angular 
,,-loeitv of 31111 revolutions per minute ; the mine resist-
lllce is'equal lo 2.11 inches oi water gauge; llu- port of 
lischarge is the smallest, ami is 311 square feet in area. 

IS feet, 

/•'. th, 
W h a t quantity of air will this fun exhaust fr 

.-' II 73.514- • 7 .H7liii 
28 IIS noun 

;.III,-,-/ 3.1410 'tun ' 
-ure ,,l* discharge will then I,,- equal 

sq'uooi' t'f:-.-ti,u,f-r,l,,-el'Tlr.refo,;,!h'v'T,i,l-':f -**->•• I''- 'limiieti! f glial,,, will be ,pial 1 
12 3 =11 teet ; the velocltv ot the center ot gyration Wl 

i-i -,, , , . 17* .l/i - I.SIIII.IIHII ,, ,,,,,. .,,,;, 
discharge wil he equa to - / , , . '.I .,. 1411, • ..III) ,,,.,-,, 

\|213II, .W = ) be equal to — 141.3,2 Ieet per see Ian 
„ '-"• l*s""* :,4 su l,,., ,„.,• second Ihe re- T, the pressure of the radial cob will 1,,- equal I 
\ 24I'I*.S8'*I, ,-• n* 141.372- • :', .117"** 
quired velocity of discharge. . 3.141(1// 3.111,; 32.11 

i'i i>. :',s. A n exhausting fan is 20 feet in diameter ; ft„,t of area Tl,,- veloc 
Ihe radial lenglh of Ihe hla.les is s feet ; Ihe angular 
velocity is equal to 72 revolutions per minute ; the niine th,. fan will be ' '-• 
resistance is equal to 2.7 inches of water gauge; the 
,,1-ilice of discharge has au area of 52 square Ieet, and it I , -;1 <r; ] sou 11(11 
is the smallest port. What, then, should be tbe quan- \\\ " „.,,.',-,,' 
Citv nf air in cubic feet per minute thrown off bv this ' . "*'.,,, 
,-.„-,.. quantity will, therefore, be equal to 1.37.1*4x60 311 .1 

.' ..., ,. , , ,- ... , . , = 175,020.25 cubic feet of air ] 
A\s. Ihe ,ham,ter ot gyration will he equal t 

«-45 ds per squar, 

f the air thrown oil* h, 

\'(2,13ll .1/ = ) 

157.114 feet per second, and ll, 

will be equal to, in feet persecond 

he velocity ,,!' Il,,- center of gyration 

IS 3.141(1 72 

07.8585 feet; 7' will eq,, 
,-' II 

3.1410n 

3.14111 32.11, 

,,[ Ihe urea of the orifice of d 
velocity ,,i Ihe outflow will llier 

\T„i„ e,„,i,„,i,,i.) 

METHODS OF MINING IN BUTTE. 

There is no question but. that mining, as practiced in 
> p o u n d s pressure per square foot ti„, B u t t e district, is on a most scientific scale and is not 

. . surpassed in a m - part of the world, alining m e n and 
" l " " ' corporations from all parts of the world send their 
llul1 '" experts here to study a n d obtain information respecting 

17' .1/) l,sim,iiiiti the development of large ore bodies in an economical 
\ ( 2 , 1 3 d 1/-) i* or tins w -quai to m a n n C T i a n d also to inquire intotbe systemsof hoisting, 

pumping, timbering, etc., as well as the treatment 

,t't •"'' The development of the Butte ,nines has entirely been 
f air discharge,! from tlie fan ii, accomplished by shafts, these being, witli probably two 
iiusl be who'll the riu'i eou'tructn exceptions, vertical—the exceptions being Ihe < iagn 

th, 

\ 2.32' 

The ,|„:,1 
Cllbic feet per ll, 111, lie 1 
is taken at .1,2, equal t 
Cubic feel. 

' . I,-' = -'im 403 84 and Slewart. T h e svsteni of shafts are of one, t w o and 
t!,,,-,- , partineuts'; a large majority of t h e m being 

, two, wliile Ihe largest mines ill ihe district use the 
('( ns. .,11. A blow ng fa n ,s 21 fee in diameter ; he ,, , . . . ,- ,i i , ,, .. . 
,*•- , , ,, ,• ,, , , , -,... . ., , , •. I , lee-con,,,a r ,,,,- u . 11 ne ,, these s use, I lo m a n w ax

il, Ial leugl 1, ,,l t l,e l,!a< ,-s |> I, ee ; ie align ar Ve ocitv ,-, •• 
- b . . . . ' . - . ' • -on on,,, os will e 

•qua! 1,, S4 revolutions per minute ; II,,- in 
and pumps, while the oilier Iwo are used for hoisting-
one cage is lowered and the other raised at the same 

ance is equal to 2.4 nc les of water gauge, and the orifice .• ».. . . - ,, f , , - ,„, , , • 
, - , . , ' • . , , ., time, "shafts vary in size In,in .tx'.l teel to .1x211 teet in 

o ,,-,-harge > equa to an a n a ,, 40 square lee , an, I , , , • ,, ,• , , -., ., ,-
*"*, , • . i . ,.., , , ' . . . ' . . . the clear, and ure gen,-ralli-tin,here,I will, th dinary 

the m « . vontrara 1S taken at .02 what quantity uf. air in re_st3't a n d | a g d wit'h t w o a n d t h r e e. i n c h p ] a n k 8
J . 

cubic feet will tins fan blow int.. the „„,„• per minute ? L * , * ^ timb'erg vllp^fp S x S ,,, ,.,,,., ilK.,K.s J n d a r e 

Axs. Th.* diameter ol gyration will be equal to f m m c d on the surface bv machinery especially m a d e 
21 i. lo feet; the velocity ol the center oi gyration in •*,,,- ti,is purpose. In the' G a g n o n m i n e round-sets are 
, . ii u i 1:> 3.141H • M . _ used with good success. 
le,*. per M-con.l XMII b.- eijiial io (.o i,.,,.,!, T h e tvpes of "gal lows f r a m e s " in vogue are either the 

, ,,- ,- <,-• ,- ,,-,,• vertical those with t w o slanting timbers, or those with 
ieet, and T will heequal to ' '''•'' ' ' hUU four uprights, and corresponding braces. T h e A n a c o n d a 

:'mi1'/ 3.14U! ;12.1(i ;llll| Syndicate a mi other large mines prefer the hitler 
ln.T'i p.mnds [ H T square fool ()f area of Hie orifice ol as heing m o r e especially adapted to rapid and heavi 
discharge ; llie velocity of iln* air discharged will he a- hoisting. These average about sixlv feet in height. 

i y |/) [ sun 000 7*!l I S < H M K M > T , U' boisting engines vary greatly in si/.*, heing Iron, 
A,'

 l , ' ' ' - ''"' l-lS<M,-,luu rs.;;,; ]2x(i0 to 20x00 inches. T h e large hoist at the A n a c o n d a 
V - ' I : 1 * H -") \ 2.142.4H is one of the old-fashioned type T h e .me that has just 
feet per second. T h e quantitv will therefore be TH.'iti heen erected at the Green Mountain lias a pair of l'S\7*-'-
UO 40 - .02 lli;..--'.i',ui.s ,.ubic feet ofair per minute inch cylinders, a n d so far is the largest one erected in 
forced int.. the m i n e wilh a blowing fan. the district, and is design,*,1 to hoist three cars of ore on 

Qui*. 40. A n exhausting fan is on the second motion r;l1,11 "'' ••"' t w o triple-decked cages—the first of the kind 
an.l inns wilh ; gular velocity of 140 revolutions per '" l,ir camp. A n e w hoisting engine is n o w heing built 
mil ; thedi; 'ter of this fan is IL' feet; the radixl *'v ••••' '"i""" [»-on \\.n*ks <,| San Francisco for ihe 
length ol Ih.* Ua.le*- i- :( feel, and Ihe porl of discharge original Anaconda, and it is hoped to have the same in 
is Ihe smallest ami ha- an area of 20 square feet, ami the operation early next spring. This will greatly exceed 
mine resistance is equal to I 1 inches of water gauge * that of the Green Mountain as to capacity. Ench cage 
W h a l , then, is tin* quantity .,1' air in cubic feet per min- will he operated hv two pairs of comp o u n d vertical 

xhausted hv this Ian''' engines and operating beams, which rotate the shaft. 
A N S . T h e .liameh-r of gyration will h,* equal to "J1*1* the high and low pressure cylinders will have a 

12 :; Ofeet ; .1,.- velocity of the center of gyration in ^t,yke oi seven y-t w-Muehes ; the l.inner being twenty-
feel per see I will he euiial lo :' '-iU]G l±° (J5 97 tW0 reels wil] wind "I' n,':"'lv 5'°°° ,<"' oi slr"1 CilbIe 

1 00 _ ixS inches, T h e clutches will he of ihe friction type, 

which with the brakes ami reversing gear, will he 
operated hv steam. 

In i h, incline shafts al ih.- Gagnon and Stewart mines 
cages or skips arc used. W h e n hoisted to the surface 
ihey are automatically d u m p e d in!., th.* ore bins 

Nearly all the important mines are equipped with air 
compressing plants, and machine drills are numerous. 

in prospecting new ground mi the Diamond core'drill, 

daily becoming more prevalent. 
for pumping water from the mines, the K n o w les p o m p 

is in the lead. There are but verv few mine.- n.iw using 
the Cornish pump. A large Riedler duplex j. p has 
lately heen put in the Silver H o w mine m ihe 1,000-foot 
level whieh ir- estimated to p p I,min gallons of water 
per minute from this level.— Western Mining World. 

Wire Rope Transportation. 

A new and attractive card of the Trenton Iron Co., 
which appears in this column is worthy the attention of 
onr readers. This company enjoys an enviable reputa
tion as manufacturers of w ire and wire ropes of all 
kinds, win* rope tramways, cable hoists, ami haul
age and coal equipments I'or the transportation of 
materials. 

Mr. Abram S. Hewitt, of national reputation, is 
President of the company, and Mr. I-.. Gybbon Spills-
hue v, an engineer whose name is familiar to everv 
technical man as one of the leading engineers .if the 
world, is Managing Director of the company. The 
connection of these gentlemen with the company is a 
guarantee of the quality of the goods turned out. 

A couple of years ago we called attention to a blue 
bonk on Wire Hope Transportation issued by this com
pany winch was sent free to all mine owners and mine 
managers on application. The book is a very hand-
somely illustrated volume, bound in cloth and contains 
first-class illustrated articles on Wire Rope Transporta
tion, Wire Rope Haulage and Wire Rope Transmission. 
In fact it is one of the best publications extant on these 
stihjects. It- is more of a text-book than an advertise
ment. Anv of our readers who did not receive a copy 
of the last "issue of this book will lie highly gratified if 
thev send to the Trenton Iron Companv, Trenton, N. J., 
for a o p v of (he new issue. W e have" never vet- called 
attention to a book of greater value to mine owners and 
mine managers. Besides manufacturing the materials, 
etc., we mention, the Trenton Iron ('ompany make a large 
number of specialties in wire goods, and the evidence of 
their superior quality is in the numerous awards allowed 
them at the Columbian Exposition, at Chicago, where 
their display was certainly a magnificent one. Among 
the recent productions of this company is a new grade 
ol heat resisting wire forelectric heaters which is meeiing 
witb great favor. Other specialties are the Patent Lock 
Wire Rope, Bleichert Patent Wire Rope Tramways, and 
a Patent Bale Tie known to the trade as the Anchor Tie. 
Some of these specialties are not of special interest to 

none managers and mine olficials, but the book we men
tion is, and the description of wire rope tramways, 
cable hoists and conveyors, and the application of 
wire rope to mine haulage are of such a nature that 
the mining engineer or mine manager who does nol 
possess a eopv misses a valuable publication from his 
technical library. 

A Louisiana Sulphur Mine. 

The Standard nil Co., has finally solved the problem 
of winning the curious and valuable sulphur deposit in 
Calcasieu parish, Louisiana. 
For thirty-five years company after company has ex

perimented with this deposit, of' sulphur, which is prob-
ahlv the largest in the country, and is valued at from 
$30,000,000 to Sti00,000,000. There was no doubt about 
the sulphur being there, Imt unfortunately between it 
and the surface lay an immense quicksand, whicli 
could not be removed, excavated, or bored t hrough. 
There seemed to he no way of man reaching the sil-
phur and getting it up. A small town. Sulphur t'itv, 
has grown up in the neighbor! d of the mines, at 
which lived the operatives engage.l in t-rving to solve 
tin* problem. As the expenses of these employes had 
to be paid, and as not a po 1 of sulphur was obtained, 
the several companies organized to mine ii went one 
after anolher into bankruptcy, until the property fell, 
a short time ago, inlo the hands of the great Standard 
oil (' pany. 

L o n g before the discovery of petroleum in Pennsyl
vania a party of hunters stumbled .m a petroleum 
spring in ('alcasieu. T h e Louisiana Petroleum ('ompany 
w a s organized to bore for it, and while boring discovered 
that side bv side with Ihe oil was one of the most valu
able deposits of nearly pun* sulphur in the world. T h e 
sulphur w a s 400 feet below the surface and extended be
low, SOU feel further. There w a s no doubt or question 
about this, but, unfortunately, jusl above the sulphur 
was a quicksand 100 feet thick. O n e effort after the 
other to reach the sulphur tailed. After several deaths 
the American Sulphur C o m p a n y gave up Ihe enterprise. 
T h e n a Belgian engineer undertook the work and en
deavored lo neutralize the quicksand liv freezing it solid 
a m i boring il through I Poetsch process) and erected 
valuable refrigerating machinery for that purpose, but 
the quicksand would not stay frozen and that system of 
minin- had to be abandoned'. 

Recently the Standard Oil C o m p a n y obtained control 
of ihe property, ll sel about mining in a fashion the 
very opposite to that of the Belgian engineer. Mislead 
of using freezing as the m e a n s of getting at the sulphur, 
it is Irving heat.. Superheated water is forced through 
ten-inch cased borehole on the sulphur, melting it. 
Tin* liquid sulphur water is then p u m p e d up. A little 
exposure to the ail* evaporates the water and leaves 
almost pure sulphur. T h e experiment has been success
ful beyond expectations. 
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MISCELLANEOUS. 
P H E N O M E N A O F T H E HAIR. 

A fail not generally recognized, and llu- importance of 
whieh i- woefully misunderst I by Ihe majority of those 
n I,,. have lookeii inn, Hie mailer, is Hie ,,l,l trull, Ihal the 
haii ,- , i,, I,:, 1 1, , .,1 ., person's health and character. 

Hel,,re introducing examples it will he necessarv to explain 
the nature a n d composition ofthe hair. T h e hair consistsof 
a root, a shall, a m i a tin. the latter lie, being Ihe projecting 
parts. Its suhslanee i- ,-,,i,,|„,se,l o f a h o m y material ciin-
taining Ihe pigment granules, wliich are developed iu the 
,-,,,,1, „,„1 il,,- color ,,l which depends ,„, II,,- presence of 
a peculiar oil—cpin linl in,lark. 1,1 1 red in red, vcllowish 
in I'aii hair W h i l e a wa s generally admitted Ihal the hair 
ofall m a m m a l i a llild nerve connection, a similar stale ,,! 
affairs has heen denied will, reference to h u m a n hair until 
quite recently. T h e past lack of k n o w l e d g e accounts for the 
skepticism of Ihe , lern physiologists i,- nienti ,1 
Their a r g u m e n t w a s logical: If nerve activity ,li,l ,„,l reach 
the hair root, il could not affect il. 

l.el as -elll, e li„,re point, lla- CIIIISC of gray hail ill 
advanced life, 'flu- gruvness coniineiiccs al the hair hull,. 
wliere the cells are produced, anil rise- u p w a r d to ihe tip 
ll is caused b y a deficiency and H„- ilegeneruti -espcclivelv 
ofthe pigment matter. T h e coloring stull'either gives out or 
rctrogriulcs. T h e clicmisl cu rl',,,,,, Ihe- e for y o u in an 
incrediblj shurl time hy simply soaking vour vnven or uuhiirii 
leeks re Ved from , I,, hru,l in ahull.il or ether. 

In- Landnis of the Greifswalil Clinic had a patient sutfering 
from delirium tremens, w h o ' s a w ruts anil other iiniinals con
stantly running iilioul hi,,, II,• w a s cxtre Iv nervous I 
w h e n . ,„i Ihe fourth night after his arrival in the insti-
tute, one of ll„- phvsirians entereil ,l„- ward suddenly, he 
heeanie so terrified Ihal la- vv rn|.[»-.I hiiusell i,|, in his blanket, 
while his teeth chattered and his limbs trembled. Next 
m o r n i n g the patients and medical attendants observed a 
great change in the appearance of Ihe m a n . Three-fourths 
of hi- hair a m i beard had bee c gray. T b e celebrated 
llr Virchow, a m o n g other aulh.uali,-. i m cslientcl the ease. 
anil gave il as his opinion lhat degenerati if the pigment 
mail,-,- bad nothing to ,I,, with the change. 

I'I,,- French physician, R a y m o n d , badii f.-mal,- patient suf
fering from neuralgia. T h e ladv's hair w a s jet black. Alter 
au especially had attack of pain II,,- hair took ,,,, a reddish 
I uml all,r some I rs faded inn, gray. 'Ihe change 
occurred within a space of live hours. 
Several medical reports set forth Ihal patients sutfering 

from disease ,.I'Hie nerves in the bea,I -nine gray al the very 
spols Where pubis ,,,:, ni fe-le, I themselves. This change, ii, 
Hie majority of eases, t,,,,k place slowly; in some eases it 
occurred over night. 
A young man, ls years ,,1,1, serving in the (Herman army 

as an aspirant for a Licutenantship, ha,I been discovered in 
ihe net of hazard playing hy bis chief. II,• feared lo be dis-
honorably dismissed from bis rea-iinenl and -pent twenty 
,L,v- in ,I,-,,,,lliil anticipations. W h e n finally bis case was 
passed ,,,, hv his Colonel, Ihal gentleman ,leaded not to 
punish the voting fellow on condition thai he promised never 
n. luucli a card. After il va- all over I nil a bunch of hair 
lion, the culprit's head 0, subject it t,, „ microscopical 
investigation. 

In this connection it should he stated thai Ihe growth ,,f 
hair all,,n- of asurcnicnt day bv day. Al an average 
young people's bail grows at Ihe rate of fifteen line- (twelve 
lines make one inch) per nib. tail there are exceptions. 
M y young friend's hair, according to previous investigations. 
grew ,„,lv ai the rate of one-fourth ofa line per day. Taking 
tbis for the ha-is of m y examination, it was easy to determine 
,,n what particular days certain portions of the hair I cul 
from hi- head I,a,I formed. I found ihal. beginning vill, lb, 
particles formed on Julj .*,. I terminating with the forma 
lions ,,f.Inly JI, Ihe hair had el,angel II-..11. brown I,, reddish 
and light bluish tints, increasing in i nsitv unlit under the 
microscope ii appeared almost a veil,.wish white. 

Recourse lo the young fellow's diary showed Ihal during 
thai period be had gambled, losing sl.-adily. ions elitly 
his nervous excitement grew apace iln ihe Hub j, reached 
its heigh,, when ll„- rascal found I,in,self vis-a-vis ..I 
Nemesis pels, a, i lied by bis superior officer. Alter that 
loll,,wesl a period nf quiet rcsignali during which time the 
ban for,,,a,i..ns ;,,., -.1 their natural color, hul as theday ,,l 
judgment drew near, in Ihe second iv-,s-k of August. Ihe lint 
changed again from brown to brown yellow and bluish 
green. The inference is obvious. 

A gentleman of m y acquaintai received on October 111 
last Vear news that his only son was suffering will, a fatal 
malady. O n November 4 the patient was declared t,, he oul 
of danger. Five days later I cut a hunch of I,air from m y 
friend's l,,-a,l. ami. after conducting preliminary investiga
tions similar to those in the ease of tlie young soldier J let 
the microscope lel! Ilieslory, Tbe formations from the roots 
ii], ward covering a period of five days, were entirely normal; 
H, for, 1 between October in and November 1 exhibited 
the following lints: 

black blue turned ml. red turned yellowish brown 
yellowish blown, 1,1,,,,,l orange. 1,1 1 orange a light yellow. 
I also discovered another phenomenon in connection with 

this case, as well as wilh others that hav. ie under m y 
observation. Tbe particle of hair grow , It,.- day when 
tbe individual experienced a sudden shock—at the news ofa 
son's fatal illness, for instance—seemed to I,,- hen, s,, as 
to occasion a tlaw in it, and at the concave part of tha, 
impression I found u number of intinitesimul corpuscles, 
apparently parts of the hair root. That shows the tr<-
mendous foree which the nerves and muscles exercise ,Wel
ti, chair, asympton, by the wav. which the average individual 
finds exemplified in the sensation commonly called "goose 
fiesh" ,.r goose skin. It is endured a- a consequence of 
sudden frigid or terror. The skin of the head lor Ihe in ill 
loses iis sn llincss, the hair l S elevate, the hair itself 
becomes rigid, the color of the skin is pale. Medical science 
explains tbis phenomena a- follow s; The hair contains certain 
muscular lilac cells, whieh arise iu the upper part ofthe 
i,,r,am As ea,h hair enters the -kin obliquely, forming an 
acute angle with the surface, and as the muscle lies in the 
corresponding obtuse angle, its contraction erects lla, hair, 
that is, make- il stand up, 

Tl„- microscope does ,„,( explain Ihe last-mentioned phe
nomena; ,t shows, however, the nature of the causes tbat 
make Hie hair appear while as lla- consequence of fear, 
,1,stre- or any strong mental excitement. As alreadv slated. 
the sensation is apparently due to degenerati. f the pigment by air bubbles arising iu ,1a- shaft of the tiair. and completely enveloping ll lor particles. H o w Ibis process e,a,,,-s about science has not yet discovered. II is an open ,Hies,i,,n wliether theair is admitted fron, outside or whether the ,-lastie tlni.l isthe result of dee.,iup,,sili,,n in the interior Ofthe hair shall or roots. Another explanation m a y b e mentioned here whicb says the process m a y result from the throwing off of s fluid or acid tbat chemically destroys tlie coloring matte,-. 

Though our knowledge oflhe bai eter qualities of tin 
hair is yet crude I unfinished, ils practical application, 
even at this earlv state of medical inquiry, promises advan
tageous resuils, for il furnishes no, onlv direct t„ Is of lla 
existence of mental and physical infirmities, hut al-,,, in 
directly, denotes a person's healthy condition.—('mutenscn 
from St. Louis GI„lie-I>ei„oerat. 

E L E P H A N T W O R K E R S IN RANGOON. 

Wc . ele. n 

from the temple elephants 
engaged in Iheir sole,,o, ami slccpv processions 0, the huge 
and well-groomed animals belonging lo Iln- artillery but
teries al Quottu and I'eshawur on Hie Afghan frontier, ami we 
leal li-le I til Hot ;, lev tales of what I ll. % COIlIll lill, s -
li s vv ill, jusl ashailonrincrodiilitv. 

There are about a dozen elepl is employed in Ihe work 
,,f the vurd, aial all of these h,u one urc males. This m a v 
and probably dues, arise from Ihe fuel thai the males arc 
usually larger and si, car llm, ihe fen,ale elephants, hul. 
judging from the specimen w c saw, ii e , he from any 
superiority of intelligence on the pari of the male animal. 
T h e solitary female worker, indeed, isa veritable maid-of-all-
workal t .the yard, and no kin,I of work appears to c. 
amiss lo her. Al one lime she mav be seen holding a log up 
h, Hie -aw when al work, cither cildwis * 11, i"-s. us occasion 
mav require; al anolher she is dragging Ihe slabs awav will, 
the end of her trunk, ami piling them in heaps with all the 
regularity I skill of the I lieiU-hailded workman; al a 
third she is making u stack of the -awn hoards, or sweeping 
Ihe saw,I,,si from lla- mill-house lloor will, a gigunlie broom. 
The meunillB of lla- whistle to knock off work is idler 
know a m work,,,an ou the place till lier. ami il is no 
ea-i mutter ,., induce her to do a single trunk's tarn when 
the signal has once sounded. 
The log, once piloted lo -bore, will, at 1 he wool of,, ni una,,, I 

prized up' by the animal's tusk.' an,I then grasped will', 
the trunk carefully and exactly iu Ihe middle, and carried to 
Hie spol where il is wanted. Arrived al Ihe heap of logs 
ill the yard, be will place oi ml on Ihe ground an,I the 
other on the heap, an.l It,,-,, proceed wilh the mosl systematic 

wilh Ihe ar,,,,,,,!. lli- lee, -1 1,1 be raised from lb,- earth 
imn,.-.hatch All) pie,,- of vv I. or furniture, or cloth 
will do. 
"The bo.lv should he carried inlo Ihi c • a , in 

wliere air has lie,- access All n,,l dircctb engaged in the 
work of res,-,,,-sin,ul,I he instantly dismissed li Ihe plaee. 
fl,,- bo.lv nuisl he placid upon the hack lifter Hie shin and 
collar have been loosened, liaise the shoulders and let the 
head fall back. 
"Then begin Ihe work of n-st.nine respiration; thai is, 

seize hull, arms and draw theni energetically over Ihe bead 
bringing them nearly together und holdingthcni in Ihal posi
tion for a couple of see Is. Those movements huvi x-
pandc -hc-l a,„I pre I air inn, the lungs, carry the 
arms .low he sides and front of the chest, doubling'them 
up al tin- elbows, in order o. expel the ail- Ir lie I -

• Ibis for ai le;,., an hour, u ss respiration sets 
in 

Ihe same til '•A se,-,,,,.I sninariti.il sin. 
tongue ,.l Iln v n n m — i l i- well III |in Civ --s tingcr wilh a 
piece of cloth or glove lor Ibis process—iinil draw il out while 
Iln- arms are extended over Ihe head, allow ing ,t to recede 
when the arms an- pressed againsl die sides of H„. hreusl 
Until these in lines should he curried on will, as lint,- in-
tcrriu ins possible. Twcntx lime, per minute is nol too 

l l l l , , V I , 1 1 

them apart by 

Y o u cai •rln 

cUphniit;sopii!'i',','iioir»uc 
brought a-bore w b i c b s, 
for a single elephant, a sei 
lb,- two animals proceed i 
ends and eurrv il lo the r 

I, ll„-all. 

llv Ha 
of; 

,„l hear 
is culled I,, bis assistance, an 
, to pick il liphv tbe exile,,, 
,,l heap, wliere they deposil , 

• • idly Ins,,. ih„ il is perfectly in line with the rest of tin- stack. For Ibis a 
all other nice processes of ailjustment Iln- poinl uf Iln- trunk 
is ihe instrument used. 

II has heel, said ilnii ;,,, elepl,:,,,I can ,lo everything but 
speak, and. indeed, w e were often disposed to doubt whether 
there w a s even ibis exception. W h a t e v e r emotion one ,,l 
tbe-e animals feels he seems rea.lv xprcss in sound, amis,, 
various are ihe modulations ,,l bis voice and s,, ready their 
s y m p a t h y and apparent coniprehcnsi ,f ,,,„• anolher, thai 
w e eould hardlv doubt thai tbe impression Ihal elephants 
aim.., speak was,hie rather lo our ignorance Hi,in In their 
waul o f l h e power of m a k i n g themselves understood. T h e 
elephant i- very liable |,, sunstroke, especially w h e n working 
iii the water, ,,,,,1 even on shore I,,- is generally furnished 
with a ,,,vei for his bead during the hours of the greatest 
beat A a 1 elephant is ofsuch value Unit his health is not 
to he risked lightly, and. indeed, alter w e had seen w h a l they 
could do. w e were Inclined to go further, and -av Ihal a well-
trained elephant is absolutely invaluable for heavv labor in a 
climate such ns Ihal in whieh he tin,Is his natural h o m e — 
Fr Harpees Weekly. 

T R E A T M E N T F O R E L E C T R I C S H O C K . 

Some time since, tin- Paris Academy "I Medicine were com
missioned l,y the Minister of Public W o r k - t,. I'm,I if possible 
some method I'm- sav ing the lives of persons uffected bv elec
tric shock. 

T h e professional gentlemen were especially d e m a n d e d to 
ree,aiuneinl a iueth.,,1 lhat wns al once simple ami cupuble 
"f excel,lion al m,ill's ice I by anv intelligent 
person on band. T h e A c a d e m y selectcsl a committee of clco-
its 'labors under Ihe Presidency of llr. A D'Ai'sonvul, well 
k n o w n on the other side of ihe ocean as an authority in all 
matters co -, n-,1 wilh electricity. 

After a careful investigation tl moillee m.nle a report 
Iii it llr li'Arsotival lirst explains Ihal electricity occasions 
death of two different sorts: II) H v the disruptive and elec
trolytic efforts of the discharge, causing injury or destruction 
of thctissues. This death is final, ll') B y arrest of rcspira
tion and syncope caused by excitement ,,l lb,- nerve centres 
In Ihe latter case ll,ere are , ial, rial injuries, ami death i. 
merely apparent. In both eases the shock m a v ' f the 
nature termed ••heavy.*' " H e a v v shocks-' have beret,,lore 

n generally considered -sure death," ,,,, tb,- supposition 
that tbe current produces : ,,traction of the arteries through 
its inline,ne,,,, tbe nervous system, ami Halt this causes an 
overpowering impediment to Ihe tlow of tbe bl 1 whieh the 
heart is unable lo overcome. Hut this is true only if the vic
tim is left unaided for u considerable lime, or if his would-be 
rescuers cease their efforts at too earlv a period 

-fla- writer,-' continues llr. D'Arsonval, "has always 
maintained that even the victims of verv heavy s h o c k — a s 
long as the tissues arc not destroyed—mnv he resuscitated by 
me a n s of artificial respiration. I lenrncil Ibis fuct by numer
ous experiments, and the report of a typical -i.lent in 
which m y method was successfully tried confirmed all I ever 
entertained for it." 

lie then quotes instances in whieh iii one ea-e a m a n was 
accidently subjected to a current of 4.500 volts for six or seven 
mimlies ,n„l w a - resuscitated, and in anolher ease to 3,000 
volts a,,,l by the application of the methods recommended 
his life was saved. T b e foil,,wine are tbe lee , n.lal i, „,-
oflir. D'Arsonvnl aial the commission 

" M y formula for reviving the victims of electric shock is 
this: A person so disabled should he treated like one 
drowned. These are tlie directive rules, whieh not only work
m e n II, eleetrieal industries bill even cili/el, aial everv friend 
of humanity -In.,,1,1 k n o w by heart : 

" A b o v e all, break the contact with tbe conductors. If the 
current ean he instantly cut oil. s,, m u c h Ihe better. If not, 
lose no time by telephoning ,,,- sen,line, hut apply vourself 
directly to Ihe body thai nuisl he re veil 

**ln doing so touch not the victi ,, fill • bands, or anv 
naked pari of bis body. Y o u m a y try to lift h i m u p hv the 
coat-tails, or after throwing a blanket or c a t around h i m 
Vii,,,1, they must he dry. Alan remember that drv vv lis a 
ni'U-e In,-,,,r. Y o n m a y use a stick to d r a w the l„„lv- over 
to one side, or to hold hack alive wire. T o lift the victim off 
a cross-bar pass a pic- ' lumber male,- his heels aial raise him up. T h e sa m e should be done if the body is in contact 

ale,icy lo clinch his teeth, keep 
..In niaiiiil s iv he

al-,, :nlv,s,,l lo rul, the hmlv Wll -llshns, brooms 
nl el,,lh, il, order to promote the circulation ,,f I be hi I. 
•Tlo ,„,i administer stiiun - mil,— a , lien] person 
niiounocsil safe to do so. Win- -il.ie procure a lank of 

cone, place the tube over the in ami nose while 'tllc-gas 
issuing, ll i- , vvcrliil slim,,Ian, 1,, It,,- heart's action 
i.ler certain i thiol,s. ami will aid respiration 

A M E R I C A N C O M F O R T A N D L U X U R Y . 

New York still leads the vulgar race with Hie most costly 
art-gallery bar-1 i. bul Ihe other cities houst what their 
sal i hnhilue, would call " close seconds." Buffalo has 
such a palace, anil whereas New York ha- long bad a bur-
r > with silver dollars hi int., Ihe II , Chicugo led with 
tbe idea, and lias live lime- as many dollars in the lloor uf 
tin- cr,:,!,--I and lines, barber simp in Christendom Ami 
Denver prides itself upon a sal whose II • is studded 
with twontv-,1,.liar gold coins. 
There is -alldy anil soda water sh,,,, in A m , ri,, .quill 

in Chicago, whose walls arc coated will, looking glass 
lilt lo gleam like jewels. Wcprilll selves I I, onr ,„„. 
wuy depot, bul b idol] , hi,. I vv,, line ,„„—lla- Pennsyl
vania and Ihe Reading—anil SI Louis* ,'nloii depot and llu-
Illinois Central Railway depot in Chicago an- splendid stu-
t -. San Kriuiciseo bus swimming baths I thev city 
parallels, und Ihal citv ami New I IrlcilllS mill lialvcsloi, have 
refreshing water-side resorts will,in Iheir boundaries ,l„. like 
of which Ihe people of other cities are pul I,, trouble, ex
pense, aial travel I., eel al Chicago lias a jewelry store 
second only to Tiffany's, and appi chcil in only tvvo other 
American cities—Cleveland and San Francisco' SI Louis 
ha- two jewelry stores nearly as line The st ambitious 
shop for lla- -ale of brie-a-brae. outside of New Yolk is in 
Cleveland, ami no city on Ihe contincnl has such a I k store 
as Meeting's in Chicago. Pittsburg has one ,,f the finest ami 
mosl modern theatres in the world, wherein Iln- actors arc 
cared for as (bey arc nowhere else while al Work. Tbe best 
theatres of l'l,i,-ago arc ,,l Ihe lirst class, and si. pant Mil
waukee, clcvel I and Denver have euch at lea • theatre 
thai i- line- than some noted ones on Broudwuv 

I. v vv display tall buildings, Il illy dizzy 
ones—"sky scrapers," as Ihe firemen call then—are ill the 
only two cities in whieh there are need and excuse for them. 
Those cilies arc X e w York ami Chicago, in holt, of which for 
different reason-. Ua- business districts nre crumped. As for 
the club bouses of Hie country. Hare arc none of the , veli-
lional types here or iu I.oinlon Ihal arc ofa higher grade 
than three ill Chicago—the Chicugo, the Chicugo Athletic und 
the Union League. There are few club, ill cities of the same 
si/e oftbe East thai hale heller I ic.nlqi ,a rl m s tl |be De
troit, Mi lis. Pacific Cnioii and Bohemii I* Sm, 
francis, ,,. ami Hie Boston club of New Orleans. The Jewish 
c of Cleveland should go in Hie same category. The 
llarlen Verein, or Han ten elllb, of I hill c h in, i« a unique insti
tution, delightful hey I anv lorn, or variation of tin- c i-
Irv club in An,erica. The modern plan of putting the 
kitchens in the tops of I,nil,lines has been adopted in certain 
clubs and hotels in m a n y cities, eve, ofthe si/e of Milwaukee 
and slid smaller Duluth. In iheir concessions tothe w o m e n 
„,„l their quarters for theni Ihe Western clubs are ho , c 
progressive tl,an most of ours iu lla- East. A large, costly, 
and attractive "uremic." or interior court of shops, in the 
husiness centre of (level I. is -aid I,, he the finest exec,,I 
one Ihal i- in southern Kiirope The public parks which 
Chicugo already possesses, ami those lhat an- iu various 
stages of ,level,,pmc,I in SI. Louis, Milwaukee, Minneapolis 
anil San Francisco, are among II,,- noblest works of our 
people. Noble, splendid residence streets arc , g (be 
possessions of Cleveland, Minneapolis, SI. Louis, San Fran
cisco, Detroit and New iirleans. The finest ones of the seini-
purkwuy type arc in Buffalo, St. Paul and Milwaukee —Fnun 
Harper-., «.,l.l,i. 

W A R M F E E T . 

Y.a, will never he in e I health ami never do vour hrs! 
work if vour feel are constantly cold. Crave disease, of the 
throal and lime, are caused hv cold feel alone, and these 
troubles are always aggravuted hv a frigid condition of 
ih,- lower extremities. If proper footwear ,1,,,-s not give 
relief, consult u physician, for the chnnces an- the system 

cases out often, however, (be foot covering is to blame, either 
because of its shiq r its material Save iu wa r n , weather, 
and for low-cut shoes, leather, as ordinarily prepared !„,« 
serious objections, ll lack- t w o prime qualities—porosity 
;,,,,! capacity for absorption—being in (bis respect loo m u c h 
like rubber. N o loot can remain cither conifortahl • 
healthy if kept in a perpetual hath of its o w n emanations and 
excretions. Leather, especially lhat of the re porous 
varieties, m a v be tolerated tor the outside, hut for cold 
weather it should always be lined wilh woolen cloth, or, 
beilei-. wilh wool fell, in fact, for all col,I eliniates, a mi for 
winli-r wear in all climates w h e r e (here is anv wilder, a foot
gear 1 lelioni all-wool felt approach,, the ideal. According 
to m o d e r n notions, a n v illness in ,,,„> pari of the b o d y m a y 
he oceasi -,1 hv s o m e irritating cause far removed I, the 
-eat ofthe trouble. Jusl b o w this is cannot alwavs he clenrlv 
explained, but lhat such connection docs sometimes exisl 
is hey I dispute. Iii Hie matter under discussi ifthe 
nerves ofthe w h o l e b o d y are irritated by a tight shoe or the 
extreme coldness of the extremities m a k e s extra d e m a n d 
u p o n the lil 1 supply, there is neither nerve force nor blood 
e n o u g h left for other functions.—Femn th, Vocalist. 
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L A U N D E R E D AIR. 

poses, which furnishes tothe ufficcs uhsolutely pure instead of 
the u-nal dust, s.,,.1 and germ laden air of crow.led cities, has 
1 11 pat in operation al Ihe offices of the Chicago Telephone 

C o m p a n y . 
This system, s>, far as know 11. is not in operation elsewhere 

ill this country, und its remarkable.,,,,,., i. al I,-a,-ting m u c h 
attention from architects and Innnufiicturcrs. Il ha. sug-

lihi ill! Ill V 

In its working* Hie system, which has been recently per
fected bv A. V A 1,1,, „l. ''I,id l-ingi,,,,,-,,I lla- Chicago Tele
phone C o m p a n y , resembles II ing more closely , a 
laundry 'fhe air breathed bv Hie lilih- a r m y of young 
w o m e n on (he top lloor uf llm building is first washed', then 
dried then heated or cooled, us the case demands, and finally, 
lo earn- mil Ihe comparison, il i. pre I. T h e washing re

moves it wagon load of .,,,,1 and dust ami disease genus, the 
mere sight of which is,- igh lo arouse w ler in Hie aver
age -inill.l In.vv be live, in tlicclillllltc of Chicago. 

T h e drying removes every trace of moisture, the beating or 
cooling bring. Hie air lu just Hie right temperature, and the 
compressi bl lows us a natural ctinsequence oftbe intro-
ducti several thousand cubic feet uf air every minute 
into a big room almost her ticully sealed. 

1, was toovcrc litions which seriously impaired the 
efficiency of the telephone company's service thut the present 
system lit ventilation wus devised. T h e delicate apparatus of 
the huge switchboard was in a constant state of disorder, 
owing iu Ha- .l.i.i ami soul ihal entered ll,,- i- Sub
scribers were continually complaining thai their telcpl es 

General Manager'iiihhuril's'ollicc a re 
T h e trouble was not in the telephones, but in ll Derating 

room. In this room. In hv !KI Ieet. i. a switchboard* in which 
are 100.(100 little bob-, each bole representing four wires. 
W h e n a subscriber asks for a connection with s o m e other sub
scriber, the operator pushes n brass plug hit ie ofthe bob-., 
which raises a delicate spring k n o w n as a "jack.*' T h e 
presence of u speck of dust nr - i ,„„• of these "jacks " 
render, a ei ection impossible, and then the subscriber 
complains. 

Pure, fresh air. always of the same temperature n o w makes 
Ihe operating room al I Ihe most desirable pi, ,,, work in 
Chicago. D o w n in the basement ofthe building isa big 
rotary Ian Ihal suck- in Ihe uir vvtii, i, Ihe ordinary citizen i. 
obliged to breathe. A s tbe current enters Ihe basement 
through a huge lube il passes inn, a lightly closed chamber 
in which a rainstorm is cnislanllv raging. This condition is 
effected by three rows of small nozzli • atomizers, which 
discharge a perfect cloud of spray and remove everv particle 
of dirt from the air. Tin- dirt passes off into a well, while 
Iln- air is whirled through a battery of spiral tubes. T h e 
twisting motion or centrifugnl force removes Hn- last truce of 
moisture from the air, and it then passes into another cham
ber where it is heutod in the winter or i led will, ice in the 
s u m m e r . Then the current is directed upward ll,rough a 
shaft that leads to the top Hour of (he building ami into tin 

• rating r 
Every w .,vv in lla crating ruoni is lightly closed and 

sealed around I be edges, while double doors m a k e it iicccsary 
r,,i-,,ii,-tu enter the r i through vv In isti s an air-
locked pa-sagc 'fhe supplv is forced through vents, ,,, 
registers, opening through the ceiling from „ tube that runs 
around Ihe i a. II is compressed air, although its density 
is so slight as to be al mosl in; enable Every three min
utes (he air i. completely changed, Ihe supply being cnlcu-
lutcd nt 10,000 cubic feet a mi 11 leaves the r o o m through 
outlets fixed in each window, ihal are provided with deli
cately udjirste'l vulvcs opening outward. These oullet tubes 
lake in tin- air from near Ihe II -. Iln- current h e m e strong 
enough to draw a pieceof paper through the tube 1 throw 

it outside. As the valves open outward, there i~ i huncc 
foi-Ihe introdiieti f foul air from the street. 

A self-recording thermometer in the operating ri tells 
the story of the success of the system iu u Linkable lan
guage. Yeslenlav the instill ul showed an almost perfect 
circle tin- n id uf a n th'stemperature, lit r two little 
jogs in Ihe rod Ira, ing showed a variation, al no time exceed
ing two degrees, a record equal to thai ofthe st carefully 
regulated hospital. This perfection is attained bv a ther
mostat, arranged to keep tbe air a, all even temperature. 
During the heated season last September, w h e n Hie mercury 
was marking!!.*, degress everv day, the use of live tun. of ice 
daily in the hascinc f the building reduced the tempera
ture nfthe operating ! III 0. 7.*. and su,Ingres M r Hibbins 

i. 'over $100.—Chirn,,,, Time-'IImilil. 

(be nearest of I h e n hit its orbit and began ,,, rust, across Iln 
-kv to-morrow, w e should nol sec it start for several vears lu 
come, and it would lake millions of years, traveling all the 
wbile thousands of times more rapidly than a ea in shot, 
to reach tbe earth. The objects thai Hash across Ihe heavens 
an- merely solid fragments of stone ami iron, revob ing in 
s w a r m s around the sun in well defined orbits at fron] :; In 
mile- per sei 1. In olden times il was natural i in.ugb fur 
people to speak ol them as shunting stars: l,ui there is nu 
lunger any excuse for Ihe misnomer. There is large me
teoric stream which lakes.-,:! years to travel round the sun in 
o ki ml ,,f egg-shuped orbit, Ihe sun, ,„• lues, being situated 
ileal- one extremity of Hie egg. T h e stream is upwards of 200.-
0OCi**ll I 1- : 1 ,i:l lill: ugl: travln:,: ::t th. v 1 =it; pvevi-

given point. It was in 1866 that tbo earth lasl passed through 
this rich meteoric region, and nn that occasion one observer 
al Greenwich counted no less than 8,1 f these transient 
vishauls. In four years lime, tin- earth will again pass 
through lliec.iursi- of this mighty a r m y of meteors, and on 

the Llth and 14th of November, 1899, w e shall he right iu the 
thick ofthe stream. If it is night lime with us w h e n tbe 
earth dives into it, meteors liy tens of thousands will be vis

ible during the live hours passage. Hut if it be ilavliglil will. 
us, it will he night in other portions of (he world, and (hen-
are certain to he multitudes iii all quarters oftbe globe ,,,, I he 
h„,k-,,ut for Ihe brilliant spectacle 11" these aerolites were 
really "shooling stars." ami fell upon Ibis earth, anv one of 

them would completely overlap this globe and crush d o w n 
Ihe mightiest buildings raised hy the band of m a n , break lo 
powder Ihe towering mountains, and hv tin- sheer forceof im
pact fuse Hie whole inlo a molten lines. It is quite bull 
enough to have large masses of iron hurled at us fr space; 
cu! if the stars let! their courses and fell upon us, Ihe first 
Ihal reached this planet would annihilate the world.—AVu,-
cnstle, Eng., Chronicle. 

C H A N G E O F S C E N E A T H O M E . 

A change of air and scene is often prescribed for invalids. 
In ninny cases it is a wise prescription, bin in others the 
journey entails expense w hieh can not he borne wit hunt great 
sacrifice, ami meaus for Hie sufferer an unhappy isolation 
an lung si rangers, and u deprivation of lla- h o m e comforts and 
,-are which are so necessary to a sick person's peace and well-
being. Homesick anil disheartened, Ihe invalid returns fron, 
bis sojourn a m o n g strange scenes not benefitted hy tbe 
change, ami alas! his return is I pen Inn a coining h o m e 
to die. 

Happily- it is possible to secure m a n y of Ihe advantages of 
a change without incurring Hie disadvantages just described. 
In other words, a real change m a y often he secured withoul 
sending the patient a w a v from 1 ie. 

For one thing, his ro o m m a y be changed to tbe most cheery 
and sunshine in the house. A n d here, with a little attention 
an almost daily sun-bath m u v he obtained, a sun-hath quite 
as g,„„l as would hi-atfor.leilat tbe line sanitariums in foreign 

L I G H T A N D D I S E A S E . 

a,ns recommended f,,r general use thcy°are expensive and 
cannot be used prumiscuuusly without m m e ,„• less damage. 
ll will be welcome news, therefore, tbat investigations are 
now going „n, looking lo some praelieal application of tbe 
well-l w n disinfecting properties of light. 

Various species of microbes have been examined to ascer
tain their power of resistance lo tin- sun's rays. For instance 
Koch has shown thai the germ of consumption can with
stand Hie solar ravs fm- only a short time. Cholera germs 
arc easily rendered inert under Hie influence of direct sun
light, ami other germs are susceptible, in varying degrees, to 
th. i l l u 

hecti m a d e upon fabrics and manufac
tured'articles of household use, like furniture, by first ini-

Ibe direct action "I the sunlight.' It is found lhat while the 
sun's ravs have a distinct aeti,,,, ut",,, tbe upper layers of 

stuff, Ihe disinfecting process is somewhat retarded iu the 
lower or deeper layers. Objects of a dark color are bill little 

affected. 
Investigators report tbat direct solar light kills in from one 

to two hours anv germs of typhoid fever which m a y be pres
ent in water Even diffused light exerts an appreciable effect 
ill purifying water lu fairly clear water the effect has been 
k n o w n io be exerted at a deptli of more than six feet. 

In bodies ,,f water exposed to tlie rays ol* the sun a mini
m u m of germs is found in Ihe early evening anil night hours, 
and as might have been expected, a m a x i m u m oftbe same 
germs is found in Ha- early part of the day. 

A study of Iln- actii f artificial light upon disease has re
vealed tin-fact that nearly every genu develops in some one 
,,r iwo particular rays ill' the spectrum. For instance, ty
phoid genus multiply rapidly in orange, deep red, or deep 
violet rays, while they cease lo develop in green, blue, or pale 

violet rays. 
This corresponds in sonic degree to facts elicited by a study 

of the action of artificial light upon plant-lite in general, of 
which hitler fails growers have taken advantage Io produce 

wonderful results 
nf all forms of artificial light the are-electric seems to 

promise greatest results to experimenters on this interesting 
subject, but it is probable that nothing can equal Iho direct 

of Ha 
That the su 

fectant—and I 
power—is not 

does exert i 

lispuled—1*„all,-.. 

nt influence as a disin-

tli ntry 
Well wrapped from cold ami draughts, the patient can sit 

on the lawn or the piazza, or in the open field or pasture, and 
breathe the life-giving air. Walks and rides, wliich need 
only Iu be planned f,,r, will aid in Ha- gnml work. Open 
windows and open doors, with a lire w h e n needed, will in 
m a n y inst! safford a must .salubrious change of air after 
the close, study n o n e in which sick people are prone lo 
spend their time, 

A friend,—perhaps a former schoolmate,—where a nurse is 
,„,! ,,f the question, m a y be glad lo pay tin- invalid a visit, 
making himself a cheerful companion, always ready tu 
an,use, to read aloud, to plav games, and in general to keep 
awav the "blues." 
These few hints will suggest s o m e oflhe changes ihal can 

be wrought at Inline to aid in restoring the invali,I to health, 
lining,-, which m a y he effected al -mall cost of ley or rou

nd Hie health hoped 
lays sbould he spent 

A m i after all, if the sufferer fai 
ir, it is at least a comfort that hi 
I hum,-, sheltered by love and co 

homesick ami wretched.— Youths 

T H E S E A S O N O F S H O O T I N G S T A R S 

flic in,,,,th. of Augusl ami November are those in which 

the so-culled st Ing stars are most abundant; inn thev llluv 
beseen anv night in Ihe vear. when the -kv is clear, darling 
out uf space aco.s ihe heavens ami vanishing all,,,,-! before 
Iln-eve can ealch a glimpse of them. II 'alluring August ami 
Novel ,' thai Ihe earth il, lis c -, |,,-.,. ihl'ollgll ill, 

pathway nfthe principal incl • streams; bu, Hie aerolites 
an-al wav. fall ing out,, tlm earth, and it is estimated that III! 

mill'mia .if these fragments arc hurled nl ,„,,- glut,,-every 21 
I,,,,,,-., iica.i .llv, tho-o conic .town iu huge musses, und 
there i- al Hi,- Nalnral History M u s e u m al s h Kensington 
a muss of I ie iron weighing 1,4011 II,s. II is. however. 
only a ]„,,-,! ' a m u c h larger mass Hail 11-11 in South 
America, while on IheC incl i I, greider masses have 
been fun!,.! ami preserved. Hut nn record exists of anyone 
hav ing ever been injured I.v these tatting bodies, a fuel which 
is remarkable, considering Ihe size ami density nf m a n y ,,! 
them 'fhe reason w h y the meteorites ,1 injury to the 
colli i- III. il the atmosphere hv whicli this gl is surr. .1111.1-
cd protects us, Tbis m a v appear strange; bill il is not su ,-.--
, •kllhle. II Ihe heavic-l sfllll We COlllll lire Will, Hie s, 
pulVC, till lil-iijeclile vel linele Were I, I'd I in!,, I 11,.,„',-,, II, ll IC 
,,, I- living al Hi. h,.i , vviiuhl I,,- c l.-lclv a niiqu rod 

to il. Im- Ihe reus ha! Ihe mass of water would break tbe! 
forceof He- projectile Win,! llm water is lu the animal in-
habiting H -.-,,, he] ll,,- surrounding atmosphere is tu the 

I. Ha earth, 'fbe rush of Ihe aerolites through tho 

causesu friction thai sets them uhiuze, uml they are reduced 
vvder. All over the world this powder is spread, ill Ihe 

iln |icI Vallel.. UU tlie liillie- ai,,-. i,l lill lloltlll 
Ihe-ca. and he plains, ll i. bin rarely Ihal fragments uf 
anv size reach the eiirth; hul were ii inn lor our utiunsphoro, 
lit.- "II lliis globe WOlllll be i ible. oWillgtotllC CCUSclcSS 
shower of -I aial i, whieh Lever being poured II 

T H E M A R V E L L O U S N E W L I G H T . 

Greal progress lugs already been mnde wilh Prof. Rontgen's 
wonderful discovery ofa new light, if that bea proper descrip
tion of it, whicli penetrates m a n v solids, a, g theni 
aluminum, a- if thev were glass Prof. Klupathy of the 
1'cstl, University has obtained even greater success in photo
graphing concealed objects. H e also varied Ihe experiments 
hv enclosing objects to be photographed in u variety of 
coverings. Il ha. been ascertai I Ihal Ha- light ii I 
Crooke's tube penetrates not only organic matter, hut also 
nm- Ial. ah,mi,nun I'ruf. Rontgcll has sent ravs of 
Ihe new chemical light through a l u m i n u m plate- an inch 
thick, ami Ihey went as clean through as if the substance 
llllll bee,, glass, 'fbe s Wa- the case with I VV o sels ut 
I ks. including m a n v volumes; these I,,- placed between 
a Crooke's tube and an ordinary compass. Behind 11,em wns 
a wooden ease will, dry plate, ami the resull was as , plete 
a photograph ofthe compass as is possible. 

All the professor's experiments have been successfully 
repeated in London this week, and m a n y of them were 
show,, al Ihe meeting of Ihe Camera club on Thursday. It 

hidden objeel a photograph plan- i- nol light at all. It 
i- equally u m l to desrribi it a- electricity. It is s o m e 
forci in influence produced hv ke's tube w h e n excited 
In a peculiar manner, hut it is not the visit,le light or glow 
wbicb conies Ir,,,,, Ha-tube. That visible light has thesame 
qualities as an ordinary light. T h e invisible n e w m e d i u m 
ha- nut i In-sanu- qualities. For instance, it will not pene
trate clear glass. It will penetrate ground glass, though 
m u m feebly than wood and other organic mailer. Alumi
n u m is far more transparent than glass. Even copper is less 

ue than glass. 
Mr. Svviulon. Iln- well-known eleetrieal engil r, showed a 

Inrg Ilcction of these strange phut,.graphs winch In,,! heen 
taken to the Cu ra Club. H e employed a half horse power 
eleetrie current, and passing it through an inductiun coil, 
luaileil n n l.evilen iars. T h e discharge from thcinwas passd 
through a second induction coil hv a sec tare syslem hy 

which l'l ki-*s lulu- was excited. H e said that lie had onlv 
ecdeil in Ihi. way, ami had 

E L E C T R I C I T Y F O R H I G H - S P E E D R A I L R O A D 

T R A I N S . 

If we wish to obtain higher speeds un railroads w c must 

employ more power in proportion lo weigbl than w e n o w 
have at our disposal with tin- in.idem steam-driven locomo
tive. In order to greatly increase the power, it is necessary 

transmitted to the moving train, ami the only practical way 
of accomplishing this on a large scale is by employing electric
ity. A n electric engine m n y be m a d e to develop almost any 
amount "I* power. 1 still be well within the weight and 
bulk of an ordinary locomotive. In regard tu tile question 
of supplying a long road with a powerful high-tension cur
rent, I would say lhat w h e n trains are propelled by steam it 

engines. ' Why, then, should there he anv objection to using 
a large n u m b e r of steum fur anelectrical railroad? II cer
tainly costs n re to run a stationary engine than a loco
motive engim-, ami lla- engines for supplying tbe current 
i Id be placed „! regular intervals along lla- line. T h e ten-
si ,f Ihe current might be, say. frmn L', I to 5.000 volts. 
T b e main conductors should he thoroughly insulated and 
protected from atmospheric influences. T h e actual rubbing 
surface transmitting the current to the moving train, should 
he iu relatively short sections, and connected to (he main 
conductor only while the train is actually passing, the latter 

being provided will, suitable apparatus for switching Ihe cur
rent in ahead of the train anil cutting it out after tbe train 
had passed. In this manner there would he very little loss 
of current, eve, if at a very high tension, and nearly all 

Willi the present steam engines it is necessary to use the 
very besl quality of coal, costing al least twice as m u c h per 

•ssily 

• th: 

lias to 

employed for inducing 
before stalls), a Income 

A stationary engine, 
II m a y be a rompoul 
engine, [.urge boilers 
heating surface in pro] 
Itrnte surfaee m a y hn , 
m a y be cmpluyeil In 

locomotive.—Hiram s 

•discharged against cnns'i.leiahl'y 

M n for reasons 
igiiieiuust he limited i 
•ver, m a y he m a d e of any size. 
nlcnsiiig, or a triple expansion 
e employed, having a very large 
I tn the coul consumed: and the 
size, so that a very cheap coal 

nanner the cost of developing a 
•1- e c u les- than il docs on the 
,, ;,, i•„„:,,-, }i,„i„-i„, foe .;„,.. 
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oflhe skele 
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reproduced, and oilier ohjeel.-
1IS Simply lo place Ihe nl,|ec! h 

oke's tube and the usiiul wiiodei 

T O R I D E I N A C R O W D E D C A R . 

fhe following instructions in regard to h o w to stand suc
cessfully in a crowded street car were given in Tin American 
Jewess for tbe benefit of w o m e n , hut from the gymnastic 
exhibitions w e often see given by people ofall ages and sexes 
thev should he interesting to all. Thev arc: 

Always face the sides of the car, never the from or rear. 
W h e n Ihe ear stalls, lean slightly in direction in which it is 
going. W h e n Ihe cur is aboul lo st,,,, lean toward tbe rear. 
l'lanl vour feel as fur apart us vou comfortably can. W h e n 

u cur turns n corner incline the bndv towurd the inside curve of 
the rails, ami when feusihlc grasp the strap on the side of the 
cur over Ibis inside c o v e , thus reducing the strain to a mini
m u m Noii-ohservuiicc of this particular rule is the cause of 
Hie frantic clutches and inviiluntary displays of affection 
which the slanders somelimes bestow upun those seated. 
T h e philosophy ofsuch rules is as follows: Y o u lean to

wurd lin- ,I,icli,,,i ,,!' the starting air, so Hint your hody, 
which dues nol acquire Hie forward motion simultaneously 
Willi it ar, shall, so tu speak, nut be left behind. T h e 
sinrting ,,f tin- car resturcs tin- body In its Usual erect posture. 
Vun lean luvvanl the rear w h e n tbe cur stops to counteract 
lie- forward icntum acquired by the body while (he ear 
was in motion, lu rounding a curve you lean toward the in
side rail n, cum,icrari Hn- centrifugal force which tends to 
I brow objects from the centre. Hut the main thing I'or you to 
remember is; Always face Ihe sides of the car. These rules 

arc particularly applicable tu coble curs, whieh rarely fail to 

Wh, hel,ling 
rk. 

place the left el , 



February, 1896. T H E COLLIERY E N G I N E E R A N D M E T A L MINER, 169 

N E W INVENTIONS. 
H E A T ENGINE. MINING MACHINE. 

N o . .*,(_', slii. •lti-no i,F D I E S E L , B E R L I N , ( I E U M . V N V . Patented N o . 548,970. llii.xcv]'. Iln 1:1,,,air I 'ai.rvai, is, I lum. Patented 
Julu 16th, IS95. Fie 4 is a sectinn nf the cylinder a m i al- ,,,, .,„;, ,.,,,.; Tbis device i. designed I" steady and guide 
liiohc.l w o r k i n g parts; Fig. a is a section taken al light angles the culling head of m a c h i n e s wliich e m p l 

scale' Thi.'e,,g,ue'h.'',h'sig'n"l'lo use'Ibicij groin'i.'i'coa'l'.'Tin- '77,"77'77'7"7""Z.," "^ttachiTti 
-he direct prnductionol power, in the cylinder nl tbe engine. |.;;,eb tnoth i- hie her than tin next i, 

M I N I N G R E A M E R . 
Instead ,,f burning the fuel under a biiih 
engine, or making it inlo gas wilh which to run a gas 

,11 kerf, (at 

X o .-,111,771 1! H . K I . I . I O T T vx-|,.l.r..l'vi:i:ix,.,-,,x-,llii!Mix-,:- lilt* pulverizedfuel is fed directly fl pin the hopper /.*, 1 
11 vxi, A L A . Patented Nov. ml,, 1895. Fig. 1 s h o w s the reamer the top end of the cylinder, through the valve ***. I Ills villi 
in operation, enlarging a drilled In 
powder. Fig. L' is a section through the reamer, draw-
larger scale ; and Fig. :1 is a cross-section of the s a m e i 
line I/, i/. T h e bo d y of the tool is m a d e in halves wlih 

m a k e a pocket for is a cylindrical plug, having a pocket r, eat into nne side 1 
t is revolved once in each two revolutions of th. 
nimble gearing. W h e n the pocket turns upward the ground 

I lill- the -pace 1 as the valve revolves, the charge of 
held together at tho ends by the cap F< and the band /•'. The coal drops into the top of the cylinder. At that instant, th 
end cap is provided will, a c, al point, on whieh the reamer *"> "/' or plunger P bus risen nearly loll,.- Is strok, 

secured I..both halves of the shell, and smaller plates 2 and 
3, urc fastened on each side of it. These plates provide bear
ings fur the fulcrum pins '-, upon which the cutters are 
hinged. Each cutter is provided with a removable toothed 
plate A'1 which can be adjusted bv means of the screws P. A 
central rod .v. having furkcl ends .V. is used fm- driving the 
cutlers outward. The ends .V, bear upon the beets off 
cutters ill ,„ ami compel them to move outward equally. Tl 
tool is mounted ami operated like an ordinar) boring macbin 

S T E A M B O I L E R 

No. 548,455. JAMES PIRRI'OINT, PITTSBIHUUI, PENN'A. Put

ted Oct, ::„,!, 1895. In tin-1haw inc. 2 represents Ihe upper ,• ., , .,,, 
'' trolled bythe adn steam and water drum, 3 the mud-drum, and I II 

tubes connecting Hn- same Between iln- central rows 
placed the fire-brick partition 5, which extends lion, Ihe k 

lively little foree is required to drive il forward, as Ihe cull, 
head advances T h e cutter is m a d e usually but il inch tide 
ami cuts a kerf •) inch high. This is found to be sufficient I 
properly guide the machine. T h e lower edge of Ihe cutter 
liruviilcil wilh ;, wide It,,nee. vv hieh forms a shun ,,,,,1 H o 

JIG B O X . 

Nu. ,rj48,o45, W'orivvi ir lax,/. Mao, CHUNK, PENN'A. 
Patented .let. ."'//,. 1895. Fig, 1 isa perspnlive view u( Ha
llux; a n d Fig. il is a cross section through the slate box, on 

in which'the l,,,x is' stationary and Ihe waler is moved; or 
I,,.* „ T|„. wilh shaking jig, whieh vibrate Ihe box in standing water. 
• „no-thiril I'1"* lower end of the box i- m a d e into a slate pockcl F. Iiav-

inin tin 
Mill. -.1*11111 IlllWilP 1 V tn 11 p u l III 11.'iH' till' -I.Mill llnilll. ll l> - * ,,. . ,, * - . . . ». .. ,< 

ih,. i,„*,,„,. from »'i„.,„,. th,- <-,*,•< ic,-.-- nnwnr.llv n m piston, although tin* temperature within the cylinder a m i 
1 1 1 1 i m M.I. . , IMIMI \4 III in , tin [.'.isis 11,1 ss 11 'W.I1.IIJ .11111)111*- ii f ii . ,-. .. ,,,,.,,,,..,* ,, ... , i, , i, ,t ,r„ ,., ... 

tin* In,Ml nnvs of tubes then descend a m o n g tlie rear row*. * • -u" ' " M .' ""II-IIM ,,-i*s, iiu* iml •_••;,-..•* ,*\ land without transfer of heat, d o w n t * even hel 
al spheric presHure, The gases are thus cooled by expan
sion, to sucb -.in extent tbat 1 riili.ial conling arrange
ments, water jackets, etc. are needed. Tlie range "l temper
ature throughout each stroke is vefy great, and it is claimed 
therefore, thai the economy is greater than in any other form 
of heat engine. The ashes being suspended in a finch 
ivided stun* in llu* whirling -.MSI- ;nv bbiwii mil with them 
itothc exhaust. The valve gear and arangement of pmver 
ylindcrs and air pumps, are similar to those in ordinary 

C A B L E GRIP. 

No. 549,893. R. F. BENNETT \NH M L. GBORGK, COAL fit RI K, 

T K N N . Patented Nov. Huh. 1395. Pig. 1 isa side view nl the 
grip: Fig. 3 is an end view of the same, and Fig. I shows the 
application of the grip to a mine car. The grip is composed 
mainly ofthe bow A, whicb has curved lugs 1 HM.1L'. ami the 
hunk *". The lever D, is pivoted to ,1, iu shown i'i Fig. 3, and 
its upturned end is connected to C by an eye holt 12. Hv ad
justing the nuts i:-J and 14, the teiiMtm of the grip upon the cable 

evel. Tbe \]£. ' tween the tube ends to a point ahove the waler le 
feed-water entering 11,rough the pipe ll on the left hand side 
ofthe plate is prevented thereby from mingling with the 
hotter water rising through the tubes nearer the furnace, but 
descends through the rear rows in a less violet manner than can he regulated as desired. Tbe grip is • 
jn the main circuit, from which it is cut off bv the baffle- draw bar /.', whieh is so , ected t,, tin 
plate, thereby giving a much better deposition of sediment, from falling low enough to foul the Irae 
The beat of the gases is fully extracted on account oftbe over. The draw bar being rigid, ll ars 
"owcr temperature of the rear tubes down which the feed- when descending a grade. Tims, all r water passes, while a violent circulation takes place between with. T w o grips m ay be used, one at each end of 
the front rows and these rear rows whicb are not cut off by thus, making the connection of II 
the battle-plate. I certain and sale. 

ing an inclined bottom as shown. A guard plan- // prevents 
Ihe i tents from escaping too freely t,ovarii Ihe gate F. In 
operation, tin- , 1 works to the top and flows over the lip or 
flange '*, while Ihe slate goes to the bottom and slides down 
past llu-edge of the guard Plate JI. 1" M m g„li- F. This gate 
can he adjusted so as to secure a constant discharge of the 
slate over it thus permitting Ihe jig to work continuously fin
ally length of time. 

C O A L D R I L L . 

No. SSI,13(1. Knwvnn S. M, Kixi.vv, Hexvia:. I'm.,,. Pat
ented li,,. lull,. 1895. Fig. 1 is a side view- of the m a c h i n e 
ready for w o r k ; Fig. 3 is a crass-section of tin- motor , 
larger scale; a n d Pig. 5 is a cross-section of the post T h e 

cd bv a rigid pressed air. Thi- cvlhnler' r. i- divided hv il partitiun into 
to prevent ii t w o chambers, ii ch of wh i c h there is a rotating piston *', 
m m turning a m i a reciprocating plate 4. 'fhe pistons 3, arc secured to the 
t run over it i hollow shaft E, one opposite Ihe other, so thai the driving 

motion shall I early uniform. T h e shaft /-;. is provided ,li-
will, suitable feathers whieh 

to Hie cable entirely B, or is m a d e In ill directly 
In Ihe latter case the machini 

Hi, 
es in the,bill roil 

,irals of tbe auger. 
•rated very close to 

http://hm.1l'
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ihe lace Steam or air enters the in r at I,', and exhausts C U T T E R W H E E L S F O R M I N I N G M A C H I N E S , consists mainly of a wheel having a great number of small 
al ... The rear end of the auger, ,„• drill mil i- attached to a buckets formed iu ils rim. and twu opposite gas chambers, in 
swivel joint !,,:, piston, which moves within the feed cvlinder No. .V.o.llll. WILLIAM J. E. I'villi, LEAVENWORTH, K I V I . . which gas is exploded at verv short intervals. The exploding 
//. Air ,„- -lean, pressure i- used to feed the auger int.. the Putented Iter. mil,. 1895. Fig. I is a top view of lla- wheel and gas is directed bv guide plates A*, so Ihal a considerable part 
cut. The post is mail.- in three parts. Tin- md 7. i- screwed iis mountings; Fig. 11 is a front, or is Ice view uf the same; . if its force is spent upon the buckets d, in I be rim of the 
int.. si h.nc ,,,,, ll. The threads on the rod, and in Hie nut, vv heel, thus causing ii to revolve with great rapidity. The 
arc cut awav. iis shown in Fie .*i. In the position shown, the gas is mixed will, air anil is I'urecl bv the pomp /*. through 

Hn. pipes .V, inn. chamber /-.*. one upon eaeh side of the 
wheel Here it is exploded, and passing througli the channel 
<,'. is received hv the guide plates K. and directed u , the 
wheel. Six explosions are made I,, each revolution ofthe 
wheel, three in each gas chamber. Ihns thev follow each 

, '-* £-31* other so. l"-elv thai Hi, impulses given to the wheel are prae-
ticallv continuous. The gover - ,*>', controls tlie valves of 
the p u m p P, hy means of the lever IF, a m ] wedge ,,-, which 
limits their movement. The spent gases escape 11 l the 

M I N I N G M A C H I N E . 

and Fig. 3 is a vertical side view. This wheel is designed 
operate like a circular saw. and in undercutting coal it 
forced forward until Hie box on the pillion 7 e loiters , 
face T h e wheel is rotated by m e a n s of the teeth s u n k in its 
upper face, and lla- pininn 7. si,aft s and pullev 0 T h e mai 
frame 1, has .-hues Lli), w h ich ride u p o n Ihe single rail 111. T h e | 

X o .v,o.s!i.*. E „ n van S. M, Ixixi vv, Hrxvia:, I'OLO. l:,l- frame 11. ha. circular V edges II. whieh are clamped bv the 
ruled Ure. Jrd, Ixta. Fie I is a top view o f t h e chine; gib- IU line end "I" He- frame has a I",,Hied sector hi. vii,ich 
Fig. 1 i- a sectional end view ; u m l Fie. 3 is a cross section on engages the p i , m m II llv turning the h a n d w h c e l Is, the 
the Iiu.-./. ,/, of Fig. 1. T h e cutting m e c h a n i s m which is c u - pinion m a v be revolved, anil t h e - a w frame m a v be inclined 
ployed iu this m a c h i n e consists of a n u m b e r of small hide- In anv ancle desired. A - lie- -ball S, lavs in Ihe axis of the 
pendent chiseling machines //. which are driven bv c o m - center pin :'., about wliich lla- liuivcnicnl is m a d e , the gears 

" 'csh pr ill-ami will not be affected by the Chang * vv 1 1 through Ihe pipes A'. T h e gas is tin-.! bv the electric 
li battery -V. II,rough the wires .,-, .,', a m i Hie circuit breaker 1". 

'fhe rim uf the wheel is cleaned and lubricated bv an nil nail 
Z, a-show n in Fig. 3. 

COAL DRILL. 
No. 550,892. BENJAMIN A In 'in.i vines /•,,/. 

,„l.,I li,, .,',,/. I8ir, Fie 1 is ;, -i.le elevation of 1 hee.unjilcte 
machine; Fig. *.' is a m p view nf the in • 1 drilling 
mechanism on a larger scale; and Fig. 5 i« a er,,.. section 
of tlie lor. 
The motor is a rotary engii 

pre-scl air ,,r strain. It has I vv u winking chambers, each of 
whieh cuntains a rotating piston /•'. and a vibrating sector ',' 
As F turns round, G moves in nnd mil of the chamber E*. 
The main spindle Fl carries a pinion // on ils front end. 
which drives Ihe internal gear /. bv means of an idler pinion 
II' The spindle..1' Ihe wheel / luriis in Ihe bearing (***, and 
I In-.-nicer f,-, is attached toil bv a suitable socket. The motor 
and Iced works are attached to Ihe frame (', which slides in 
grooves in lb,-side bars /.'. The drill anil motor arc let for
ward hv means of racks /,' which are attached I,, Ihe side 
bars, and feed pillions /.', un the shaft /,. Tbis shaft is rotated 
by means nf the ratchet wheel .1/, aial pawl A, which hears 

Slinsl Iln- rim of Ihe main wheel I. Il is 
laaleil ,,,„-, al each revolution uf /. bv means nf a small 

-wane around througli a cm. 
gear /'. worm If, ami I I vv heel I" ll is ,,,,„ ,| upon a lud is belli in ;, bin F. ami is delivered througli a gale „, ; 
-liding Ir, vv hid, passes arolinil ,;,,!, side of tlie cylinder /',' chute n. il he hopper K. The sides of the hopper I ve 
llv admitting air i the rear end of Ihe cvlinder the aim I" a narrow slit, and discharges onto a tapering spiral e 
I.* is moved l.odilv forward, ill righl ancle, tothe file the vcycl- . . 'fhe length of the opening mav be varied hv in 
coal. The culling apparatus i- in,led ,,| slid • inc the block ,„. by means of tin- screw c. and lever ,,. A , 
cross henI I' which i- movable upon 1 hn main IVaine bar- lb,- fuel I- discharged bit,, the chamber /-. il falls nut,, ,1,, 
.I..I. It is attached tothe pisl ial nftlie fits, cvlinder ,v pcrlornlcl li lib,- , in />. vx Iii, h i. rotated bv tb, 
W h e n the aim I. i- pushed lo II- farthesl extent, il nut,,- gearing shown All I ps are thus broken up ami lla- liml 
matieallv reverse, the valla's , Hie cvlinder /-.*, and il is falls inm the interior of I), in a shower ,,1 ilusl The ai, 
at once drawn bad,. As it reaches the inner eml of il- which supplies Ihe Inn I. p„ss,.s thl'iiugh tin- drum a m 
I ravel, il trips a pawl ". I I tin- releases the ratchet vv ln-,-1 carries the fuel will, it. The fuel is Ihns divided properly, 
/,-. ami permits i, ,,, Inn, forward one Ih. 'fhe ratehel ami i. mixed will, enough air I,, ensure g I nbusti 
wheel is attached h, ll„- feci pinion /,*' which engages the anil is driven II,,-,,neb H Id ,,. into II,, fnriiiire. 'fin 
rack /,*- ii| tin- rear bar ofthe mail, fr, • As - i „s the -1 I of II,,- feeding spiral I', mav be lllodilicil hv shifting 
ratehel is released, the pressure in ll„- cvlinder .•>* drives the Iln- hell ,,| Iln- cone pulleys 1,1,'. 
crosshead forward step, an,I llm- ve- lb,- nun It along 
in a direction parallel to the face T -iitting ,-v Icrs //, G A S T U R B I N E . 
arc provided will, lone heavy pis - winch have a verv cam 1,1, ,ck vv lu 
-Inn-I stroke. F a d , pi-bui rod carries u gang oi* chisels .V, N o . .v,0.711' W l . - n v I,' IVMI-I,,,.,., Pin , veil n o v. Pi x x v clutch II, I be mo t o r a nd drill 
-,- s h o w n , a m i Iln -iruki- are m a d e wilh greal rnpiilil, l;,l,„i,,l I,,, .;,,/ 18!,:. Fie 1 i- a sectional si, lev:,linn, 'fin- m a n , li- • /; is support. 
T h e chips are r,- vol by m e a n s oflhe chain e. ami Fig. :; is an nnd view, also partly in section. This motor on the pnsl .1. which is ,! 1... 
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the South Wilkes-Barre anticlinal immediately to the 
si >ut 11 ofthis basin, and the Buttonwood anticlinal to the 
north of it. 

Fig. 12 also shows the shafts, gangways and airways, 
slopes, planus and tunnels, hut not tin* breasts. The 
gangways in the Baltimore vein an* shown in snlid 
lines ami those of thr Hillman vein in dotted lines. 

Th.* average width uf the South Wilkes-Barre basin in 
thai portion of it extending east uf N,,. •"*• shaft is about 
1,41X1 feet while in its western portion it has a width of 
about :;.IHMI feet. 
This basin extends westward several mile", and into 

this and also intn the basin lying north of the Button-
wood anticlinal the workings uf this colliery will extend. 
The depth uf this basin at a point immediately t<> tiie 

nurth of Xo. ."> shaft is 930 feet below sea level or 1,470 
feet belnw the surface. In the lowest or lied Ash vein 
and at a point -VHHl feet west of No. 5 shaft and opposite 
tin* western extremity of the present workings the bot
tom uf this basin is 1,100 feet below sea level, ur 1,040 
feet below the surfaee, in the same vein. 
Mining has thus far been confined almost entirely to 

two veins—the Hillman and Baltimore, though gang
ways, but nu breasts have been opened in three other 
veins—the .Stanton, Five-foot ̂ m d Kidney. (See Fig. 2.) 

ANTHRACITE MINING 

AT THE SOUTH WILKES-BARRE COLLIERY. 

Geological Features, Methods nf Mining, Ventilating 

ami Drainage, Etc., at an Anthracite Collierv of 

Large Capacity. 

Written for Tut: COLLIERY ENGJNBBR ANI> METAL MINER by W. W. 

Jones, Mining Engineer. 

This colliery is located in the southern portion uf the 
city of Wilkes-Barre. I'a., and near the center uf the 
western half of the Northern or Wyoming-Lackawanna 
anthracite coal field. 
Itis tine of ten collieries owned and operated bv the 

Lehigh and Wilkes-Barre Coal Co., in the Wyoming 
region, among whieh it ranks BCCond in point of produc-
ti,i"n—iThe Nottingham colliery at Plymouth, Pa., being 
the largest producing colliery" of this company)—and 
gives employment to 1,000 men and boys. 
The breaker prepares a superior grade 

of coal, and being situated as it is in the 
midst of a thriving city uf about 50,000 
population, it naturally enjoys an exten
sive retail trade in addition tu its regular 
line shipments. 
The surface openings consist of two 

hoisting shafts, Nos. 3 and5respectively, 
and one air-shaft. 

No. 5 shaft, whieh is located at the 
corner of I'ai risb and 1 ligh -i reels, was 
Bunk in 1888 to the Baltimore vein a 
depth of 1,040 feet. It is 12'x52' in size 
and is divided into o compartments. 
(See Fig. 3). A downcast airwayl2'xl2', 
_ hoist-ways each 7-}'xl2/, a man-way ur 
pump-way 7j/xl2/, and an upcast air
way 14'" 10//xl2'. Prom the surface 
down to solid rock, a distance of 'ill feet, 
it is double timbered. On the outside, 
next to tlie wash, sets uf 12//xl2" timber 
are placed .'J feet between centers and 
sheeted un the outside with "2-inch plank. 
tin tlie inside next to the shaft, sets of 
10"xl0" timber are placed "skin to 
skin" from the surfaee line to solid rock 
and o feet between centers from there 
down to the bottom of the shaft. The 
cross buntons {A, Fig. 3} between com
partments are of $"xl0" timber. A 
clear space of 12" is left between the Fh; , (JESEBALVIM 0F O U T O D E IMPROVEMENT*, Soim. \\n. 
inner and outer sets ot timbers which 
is filled with concrete from the solid rock tu the surface I The positions of these veins in relati 
li"e. -is well as all the veins in tin* coal me; 

No. '•• shaft is located about 400 feet northeast of Xo. 5 in Fig. 2 which is a section through tin 
shaft and was tirst sunk to the Hillman vein a depth of collierv on the line shown in Fig. 12. 
7(K> feet and afterward extended tothe Baltimore vein 
207 feet deeper, or to a total depth of 007 feet. There is 
a landing in tbis shaft at the llilhnan vein, but none at 
the Baltimure vein, that portion*of the shaft extending 
below the Hillman vein being used only as an air-way or 
second opening for the Baltimure vein workings from 
No. 5 shaft. From solid rock to tlie surface line the No. 
3 shaft is walled with a 5-foot wall of substanti; 
masonry. Aside from this it is timbered similar to No. 
o shaft. 
Each shaft is provided with electric signaling bells 

and the mine foreman's office on the surface is connected with the lire-boss's station at the foot of each shaft bv telephones. The topography of the coal beds in this region is marked by numerous anticlinals and basins (gee Fig. 2) Iving nearly parallel and extending in a southwesterly direction, tin- tups of the anticlinals and the bottoms of the basin.- descending mure or less toward the west. The most prominent flexures defined bv the workings of this colliery are the South Wilkes-Barre basin witli the Stanton air-shaft anticlinal (See Fig. 12, Map), 

eh other, i 

The workable veins in this vicinity may be summed 
up as follows, commencing with the lowest and naming 
them in the order of their occurrence upward: 1, Bot
tom Red Ash, 12ft.; 2, Tup Red Ash, (i ft.; 3, Ross, 0 ft.; 
4, Skidmore, 6 ft.; 5, Baltimore, 10 ft.; 0, Five-foot, oft.; 
7, Stanton, 5 ft.; 8, Hillman, S ft.; 0, Kidney, 0 ft.; 10, 
Abbott, ti ft.; making a total uf 70 ft. uf coal. At a 
point in the middle of the South Wilkes-Barre basin, 
3,500 ft. west of No. fi shaft, a diamond drill hole showed, 
in addition to the above, several smaller veins overlying 
these and aggregating about 25 ft. wliich Mill most likely 
be mined sometime in the future. 
The No. '•'• shafl cut the veins nearlv on the crest of 

the South AVilkes-Barre anticlinal, n hile the No. 5 shaft 
cut them un the north dip of the shallow basin Iving 
between the two shafts. From both shafts gangways 
are driven east anil west ; those from No. 7. shaft heing 
in the Hillman vein and those from No. 5 shaft in the 
Baltimore vein ; from which it. is tu be understood that, 
through No. 5 shaft, the cual is hoisted Iron, the Balti
more vein and through No. 3 shaft, from the Hillman 
vein. 
The east gangways from both shafts follow along the 

north dip ot the South Wilkes-Barre anticlinal anil have 
a total extent eastward of 4,4(H) ft. From these gaug

wavs breasts are driven on a south rise of 
from 20° to 25° to the crest of the anti
clinal, or till they reach the barrier pil
lar separating the workings uf this col
liery trom those of ihe Stanton colliery, 
and" having a length of from 300 tu 500 
feet. 

Fnun the east shaft level gangway, 
Hillman vein, a slope 500 feet lone was 
driven in the vein, on a north dip of 20°, 
to the bottom of the South Wilkes-Barre 
basin. From the foot of this slope three 
gangways were driven, two going west, 
one on each side of the basin, and une 
going east up along the bottom of the 
basin. A gangway was also driven east 
fr the slope about half wav down. 
This slope was afterward continued a 

distance ot 300 feet across the measures 
un a north dip uf 20°, cutting tlm Stan
ton, Five-foot and Baltimore veins on 
the south din, in each of which gaug
wavs were driven. 

From the east shafl level Hillman 
vein gangway, above referred to, a tunnel 
700 feet long was driven north across the 
South Wilkes-Barre basin to the Hillman 
vein un the south dip. This cut the Kid
ney vein also mi both dips, near tbe 
middle of the basin. A gangway was 

LOOKING W E S T driven east in the Kidney vein and one 
west in tin* Hillman vein. 

This tunnel is now being extended till it shall cut the 
Hillman vein again ou the north dip of the Buttonwood 
anticlinal. It having already cut the Stanton and Five-
foot veins on the south dip and the Five-foot vein on the 

OUGH SM, TH WILKES-BARRE COLLIERY, Ll EAST, SCALE l LNCH=S00 FEET. 
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north dip also, it, w h e n finished, will hi 
avast extent of c a i on the north side 
w I anticlinal. 

F r o m the No. ,"1 shaft level east gangway, a slope is 
being driven in the Baltimore vein going westward along 
the crest of the South Wilkes-Barre anticlinal on a dip 
of 12°. This will be continued to the button, of the 
main South Wilkes-Barre basin. 
*LAN 

,*e opened up the tups of the anticlinals or the barrier pillar abov 
f the Button -

; allow, changing the course of 1 
referred to. T h e width of this barrier pillar is 50 feet in the lay of t h e vein compels it. O n each center line is 
the Baltimore and 40 feet in the Hillman vein. m a r k e d its course and also its distance from a station on 

.•roni the shaft level wesl gangway, at a point 000 feet the g a n g w a y — t h i s distance to be measured in the gang-
plane, 650 feet long, w a s w a y from the station. 

,vavs driven In the Hillman vein the center lines are uniformly 50 
l gangway, feet apart, and in the Baltimure vein 65 feet apart, except 
••••a south where the vein is divided and is worked in separate 

o\ ' 

:,,, 
rx/cr 

d of N o 
driven in coal on a south 1 
east and west. F r o m thi 
No. 2 plane, 500 feet lung, 
rise uf o°, reaching the ere 
plane two gangways were 
one on each side -ifthe an 

Three thousand, live bin 
No. 1 tunnel, 7iH)feet long, • 

i No. 1 plane 
was driven in cual 
t ofthe anticlinal. F r o m this 
driven, both going eastward, 
dred feet west of No. 5 shaft, 
is driven north from the Bal-

spbts. 
th 

vher 
.split 

MM 

'di: th. 
id t 

this point west-

T h e Nu. 3 shaft west g a n g w a y after going east about 
300 feet struck au upthrow ; after s o m e time spent in 
proving the nature and extent of the disturbance, a 
tunnel 300 feet long w as driven south through the 
anticlinal, cuttingthe vein again in its usual condition. 
T h e g a n g w a y then continued south 300 feet till it struck 
the north dip-of the Hollenback air-shaft anticlinal and 
continued thence westward along the north dip 700 feet 

top 
plit. T h e point at which the Baltii 
,000 feet west of Xo. 5 shaft. F r o m 
van! the vein is worked in two splits. 

tunoi-e vein cutting the Five-foot and Stanton veins on T h e g a n g w a y s are m a d e the main haulage roads; the 
the north dip. In these veins gangways were driven, cual from the airways being brought to t h e m through 
O n e thousand feet west of ttos N o . 1 tunnel, a second or cut-offs driven at suitable distances apart. After each 
No. tunnel 550 feet long, wasdriven north from the ont-off ia driven the portion of the airway outside of it is 
Stanton vein to the Hillman vein, cutting it also on the thereafter used only as an air course 
north dip and near the middle of the South Wilkes- T h e motive p o w e r employed in m o v i n g the cars along 
li.uie oasin. the gang^yg ;s limtes, but in the near future when 

two hundred teet west ot the first or No. 1 tunnel a j the workings at a distance from the shafts will lie sulri-
rock plane J«l teet lung was driven on a north rise of | ciently developed to require it, some system of rapid 
20 from the Stanton to the Hillman vein. About! transit will be put in use. 
1,0011 teet northwest inan the point where No. 2 tunnel There are three general methods of working breastsin 
cuts the Hillman vein the Nu. l air-shaft is tucated. This \ use at this collierv. These are : 
shaft is 12x31 in size and was sunk tu-the Hillman l. The road-breast,. where the vein dips less than 10° 
vein, cutting it un the south dip at a depth of 074 feet. I (See Fig 8) " 
From this a trial slope 
was driven in tlie vein on 
a south dip of 30° to the 
level of the tunnels just 
referred to. A n outlet is 
nun being driven in the 
Hillman vein from the 
No. 2 tunnel west gang
way through the basin to 
the bottom of the trial 
slope from the air-shaft. 
These tunnels are all 

12 feet wide and 7 feet 
high above the rail. 
" U p tothe time of the 

completion of Nu. 5 shaft 
iu 1888 the workings 
were confined to the 
Hillman vein fnun No. 3 
shaft, and mainly to the 
west gangway from this 
shaft. At tins time the 
workings c o m p r i s e d 
about 2,000 feet of gang
way driven in the solid 
ami having airway, and 
300 feet of tunnel in rock. 

W h e n No. 5 shaft waa 
completed the work of 
opening up the Baltimore 
vein was immediately be
gun, and another gang
way also was started in 
the Hillman vein from 
No. 3 shaft. From that 
time on to the present the workings have expanded 2. The shute breast, where the vein dips from 12° or 
rapidly, and especially since the completion of the 15° to 35° or 40°. (See Figs. 0, 10 and 11). 

ker, prior to which the coal mined here was taken to | 3. The battery breast, where the vein dips from 40° to 
' i./.i>tin.ilK. t il.... 17*',, T ) l 

AFT ENGINE HOUSE AND H E A D FR. 

90° or vertically. (See Fig. 13). 

FIG. -I. M E T H O D OP LA 

to the crest of tli 
700 feet to a basin 
feet along the n 
clinal, and then 
south dip 2,000 f 
The west gan; 

westward along I 

OL'TBREAST-

anticliiial, and thence eastward again 
ing and those stopped 

thi Stanton 

and thence directly westward 3,000 
dip of the Stanton air-shaft anti-1 
iles back eastward again along the The method of working" 
> the bottom of a basin. here is the usual breast 
from No. 5 shaft went regularly and pillar method. Gantt-

dip till it rounded the crest of ways, usually 12 feet 

I, 
I tl: 
, , In 0rde1

r u.' S b o w the rapid growth of the colliery since ! T h e road breast is used to s o m e extent in the western 
;he present extent of the : workings on the north dip. In this the car is taken 

directly to the working face on a road laid from the m a i n 
haulage m a d on the g a n g w a y into the breast. W h e r e 
this m e t h o d is used here the breasts are driven nearly at 
right angles to the gangway, and the roads are laid in 
the middle of the breasts. 

T h e shute breast is the one in most general use here. 
Tbis admits of a good m a n y modifications to suit the 
varying pitches and peculiar conditions of the vein. 
Figs. 0, 10, 11 and 13 s h o w the principal modifications. 

which" the 
Stanton breaker, where it w as prepared for market. 

ler to s h o w the rapid growth of the colliery since 
pletion of N o . 5 shaft, the present extent"of the 

entire workings is s h o w n , as follow 
Total length of gangways driven in solid and 

hiving airways u miles 
Total length of planes and slopes in coal 2,300 feet 
Total length of tunnels, outlets, a n d slopes in 

rock 4,1100 " 
Total n u m b e r of breasts including those work-

- I I J I 

x-shaft anticl 
then doubled u p i 
f the next antichna 

.1 4,NO0 fe 
itself 

t west uf the I b y 7 feet I 
the nne to 

Fin: 5 l-i ... Wn . BREASTS. 

From the wesl Ilillmr 
driven either to the to] 
reach the barrier pillar si 
those of the Stanton colli 

ast< 
ie anticlinal or till they 
ing these workings from 
The breasts an* from 300 

to r,oil ieet long on a dip of from f>° to 15°. 
From the wesl Baltimore vein gangway, the workings 

extend by three lifts—the shaft level, the No. 1 plane 
level, arid the No. 2 plane level—lill they either reach 

gh, are driven 
on agrade of 0" per 100 
feet, each g a n g w a y 
driven in the solid hav
ing an airway of the 
same size driven parallel 
with and separated fnun 
it bv a pillar of from 10 
to 20 vards, t h r o u g h 
which "headings are 
driven every 20 to 30 
yards for the purpose of 
ventilation. 

Breasts are o pe n e ,1 
directly from the gang
ways and driven a uni
form width of 24 feet, 
con, m e n c i ug with a 
width of 14 feet at the 
gangway and widening 
to the full breast width 
al 20 feel fr (he gang
way. These are also con
nected In* a headingeverv 
20 io 30 yards tor"venti
lation. 
The breasts are worked 

usually in panels of leu 
| breasts each, leaving a 
pillar between each two 
successive p a n e l s the 
width of three breasts, 
and the pillar in one vei 
under thai in another ve in accordance with a previously prepared pi Figs. 4 and 5. This plan has the center lines of the breasts laid off on the gangways at uniform distances apart and parallel throughout each panel or throughout. as many panels in succession as the dip of the vein will 

All il„* 
pre 

driven 
B y this method the coal fiom (he working!' 

thecal* by sliding d o w n a sheet-iron shute 
form or apron at the gangway, from which it 
inlo the car ; or, if the dip and thickness of tl 
admit, the shute is built out over tl uuugh t« 

As SOO, 
allow thee 
Us the bn 

I to run 
g; 11 

reaches 
a plat-
hoveled 
ein will 

rway far lirectly into the car. 
;ist is opened off the g a n g w a y the 
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platform is built as near the height of the car as the con
ditions will allow* in order to lessen as much as possible 
the labor of shoveling the coal from it into the car. 
From this platform the sheet-iron chute is continued 

up the breast as the working advances, and is kept with
in 10 or 15 feet of the face. 
Coal runs readily on sheet-iron laid on a dip of 18°. 

Tbe shute is therefore kept on this grade wherever the 

condition-s will admit. If the vein dips 18° or more—up 
to 30°—the shute is laid un the bottom of the breast, 
and if the vein dips as high as 35° to 40° the coal will 
run on the bottom without the sheet-iron. But, if the 
vein dips less than 18°, the shute is kept at the proper 
grade by gradually raising it from the bottom as it ad
vances up the pitch, by building it up between twu rows 
of props set at the proper distances apart. (See Fig. 11). 

Fio. 9. SEAM 8' 0" THICK, DIP 1S° TO *2.r>°. 

In a good many breasts the shute thus gets too high to 
shovel the coal into it at the face, in which case it is dis
continued and a scaffolding or wheelbarrow run is ex
tended fnun the shute into the face. Over this the coal 
is thereafter wheeled from the working face and dumped 
into the shute. Wheeling, however, is resorted to only 
for short distances. 

FIG. 10. SEAM 7' 0" THICK, DIP 16°. 

AVhere several shute breasts in succession reach an ex 
tended light dip they are stopped at that point 
crossed by a slant or counter-gangway, f m m wliich they 
are again continued as either road or shute breast, ac
cording to the dip. (See Fig. 5). 
Building up the shute in order to get sufficient grade 

to run the coal down by gravity, as just described, can 

M A P SHOWING < :, TUNNELS, SLOPES, ETC. SCALE 1 IN.= W0 n*. 

only be done 
sufficient heig 
vein where it 
of IB feet. W 

—the top split being 7 feet and the bottom S feet thick, Nearly all shute breasts in the Hillman, and also in 
and also in the Hillman vein, which is 7 feet thick as , the two" splits of the Baltimure vein, have a branch or 
first worked up—the bony bench of about 3 feet is | siding laid in front of each, on which the car is placed 
always left up to secure a good roof. Tlie shute must be : away from the haulage road while being loaded. (See 
laid always on the bottom of the breast. Then, if the Fig.9). 
vein dips 18° or more, the coal, of course, slides down AVhere the Baltimore vein is not divided, the gangways 

wliere the vein is thick enough to afford the shute itself, but if the vein dips less than 18° it , are usually driven in the upper benches of the vein and 
ht, which is the case only in the Baltimore ' must, of necessity, be pushed down the shute bv hand, I the breasts are worked up in tbe bottom benches, leay-
is not divided, it having a thickness there the amount of labor thus expended depending'on the ing the upper or "three foot" bench to be taken down 
here the Baltimore is worked in two split- lightness of the dip, 1 after the breast is worked to its limit, by "drawing 

0" THICK, PIP I.V 
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back," •'. '., by commencing at the face ofthe breast and 
working toward the gangway. 
This top bench is left up "to secure a good roof under 

wliich to work the breast up, as the slate overlying the 
vein makes a bad roof. 
In the Hillman vein the top or bonv bench is also 

taken out after the breast is finished, provided then* is 
enough good coal in it to warrant the extra work. 

Bv driving the gangways in the upper benches of llu* 
Baltimore vein, the road'breast is thus afforded a very 
easy grade on which to lav the branch into it, and the 
shute breasts consequently have a road laid from 25 to 50 
Ieet into (belli before ihe "bottoin of the vein, where the 
platform is built, is reached. 

In a few breasts on the Xo. 3 shaft level east gangway, 
Hillman vein, the dip of the vein suddenly changed 
from 20° or 25° to 45° or 1 *e after the breasts bad ad
vanced by the usual shute method about 125 feet from 
the gangway. 1 See Fig. 13. ) From the point where 
the heavv dip commences they were "worked full" or 
bythe "battery" method, as follows; A row* of heavy 
pmps was set nearly perpendicular to the dip of the 
vein and extending across the middle of the breast. 
These wen* lagged from bottom to roof and formed the 
beginning of the battery. 
A row of prop- was then extended up the breast from 

each end of this battery, leaving a space of 3 or 4 feet 
clear of the rib on each side of the breast for manways 
and also as airways. 
These rows of props were lagged or planked on the 

side next to the battery and were kept well up to the 
face. 
The eoal as it is mined is allowed to remain in this 

battery, onlv the surplus eoal not needed to keep ihe 
battery tilled being allowed to go down the manways to 
be loaded into the cars at the gangway. 
The manways have lagging placed across them on the 

bottom every 4 feet, tu answer fur steps by wliich to 
climb uj) or down. 
After the breast lias been thus worked up to ils limit, 

tbe battery is opened at the bottom and the coal loaded 
out. 
The arrangement of tracks on Xo. 1 plane is shown in 

Fig. 14, wliich is the form of gravity plane in general 
ii:-. in the -.Ih: rus tf tin? ••• rir.pmv V wcxden lagged 
drum provided with a brake and having two ropes 
attached is located at /a sullicient distance back from ihe 
knuckle or apex, to allow the branches to be laid with 
easy curves. 
One rope, after being coiled upon tbe drum, lias the 

I.iose end attached to a loaded car at the apex ; and the 
other rope which is extended down the plane has its 
loose end attached to an empty car at the foot. The 
loaded car is tben allowed to move down the plane, 
thus pulling tin* empty car up, the speed at which thev 
move on the plane being regulated by tbe brake on the 
drum. 

At [this'plane tin* loaded branches at the head have 
a down grade from the frogs at a a' to the apex ; com
mencing wilh a grade of a little less than one degree and 
gradually increasing to a degree or perhaps a little more 
as they approach tie* point /.. The empty branches at 
the head ha ve an up grade from t he latches at I) to the 
frogs at ••••', amounting to aboifl the usual gangway 
grade of G" per loo feel. 
Tin* loaded branch at the foot has a down grade of 

about one degree f m m the | ol tlie plane to the frog 
al >', and ihe empty branch commences at the frog f< 
with a slight down grade which, as it gets near the 
bottom --('the dish, increases to one degree. 
The latches at a, a', />, 11' and C an* moved bv hand 

to enable cars to be shifted from one branch to anolher 
as is frequently necessarv. The latches E are spring 
latches sel to n m t he car coming down the plane alwavs 
on tin* loaded branch. The latches at F are operated 
bv the footman at 7/hv a lever connected to the latches 
/•• I.y an arrangemenl of rods. The hitches at '.' and I. 
an* also operated by levers hv the headman. The grade 
of this j,lane is '.l° and that of Xo. 2 plane is (i°. Two 
and three-car trips an* handled on each. The reason 
why the branches at the foot of this Xo. I plane extend 
m the line of ||„. plane is because the vein lavs verv 
Hat at that point, and bv making Hie foot in the bottom 
and the head in ihe top of the vein, sufficient m o m was 
gained to arrange ihe branches as thev an* shown 
in Fig. 14. 
X". I slope i.- operated h\ an engine located on the 

surface about Till feci south of X,,. ;; shaft. The rope, 
"Inch 1- 11 "diameter, passes down this .-haft and in 

along the gangway to the slope. At the top and bottom 
of the shafl it passes round .", ft. sheaves sel vertically 
and along the gangway it is carried overhead mi li" 
pullevs suspended from the roof. Between the shaft 
and ihe --lope, a distance of .MID feel, it makes three 
turns, at each of which a 3 ft. sheave is placed horizon
tally, and at llie point where it leaves the gangway 
to pass down the slope a 5 ft. sheave is placed mi a suf
ficient slant to accommodate the pitch 01 the rope when 
it is stretched over the apex. 
The head of this slope is arranged to land Ihe care 

directly on the loaded branch by hoisting theni over the 
apex, which is the general practice under this company. 
As has been noticed, all gangways and airways* 

as well as breasts, an' connected bv headings foi-
the purpose of ventilation. A H each n^w heading 
is opened the ohe jlist passed is closed, so that 
headings but those ne*xt the faces are closed. All 
headings between gangways and airways an 
otiier headings which are closed for tlie purpose 
of separating the different splits of air are closed 

I with a wall which is made of stone laid in mortar 
and from twu tu three feet thick. 
All temporary stoppings between places in ihe 

same split, as well as all brattices of any great extent, 
are built of boards. 
The usual arrangement of doors and brattices in ven

tilating a portion of workings, consisting of a panel of 
breasts and a gangway and airway, is shown in Fig. 15. 
In this case tbe gangway is the intake ami the airway 
the return. 

In order to keep the air current against the faces of 
the gangway and airway as they advance fnun one head
ing tu where tho next one will be opened, a door le 
placed across the gangway just outside the hint heading 
and connected to the lower rib bv brattice. (See -i\ 
Fig. 15. I From the opposite ends or tho door a brattice 
is extended along and ahold three feet from the upper 

: rib and kept within a few tVet of the face. 
In the airway a brattice is extended from a point iii 

the upper rib jlict outside the last beading in the airway 
tu within a few feet of the face, leaving a space of about 
three feet between the brattice and upper rib. 
The air in going from the gangway to the airwav is 

obliged to travel in around the ends of these brattices 
' and is thus carried directly against the faces. 

To ventilate a panel of breasts which are connected by 
• headings a door is placed across the mouth uf each breast 
I except the first and last in the panel, and a door is also 
I placed across the gangway just inside of the tirst breast 
j and likewise one across the gangway just outside of the 

The air will then pass from the gangway up the first 
one. and through the last headings from one breast to 
the next and down the last one, and so on in tbe gang
way. 
It is generally found necessarv in ventilating a panel 

of breasts to place a door across the gangway at every 
fourth breast in addition to those at the tirst and last 
breasts in tbe panel. As the faces of breasts extend be-
ivondthe headings far enough tn reqbire it, a door and 
: brattice is placedinthe tirst breast of tbe panel, (See /.', 
' Fig. 15) in the same manlier as in the face of the gang
way, while hi the rest of theni brattices only are used and 
arranged like the one in the lace of the airwav. This is 
I assuming that the breasts are road breasts that are work
ing. If they are abandoned the doors are substituted 
by brattices'. If they are shute breasts that are working, 
no doors are to be placed across them, but an opening is 
left in each brattice crossing a breast, sullicient to accom
modate the shute ; over this opening and hanging down 
into the shute is placed a curl am of brattice cloth, and if 
these breasts are abandoned the brattices are, uf course, 

In ventilating a single breast or one with no headings, 
a door is placed across the gangway and a brattice ex
tended from it up along the side of the breast. (See 
CC Fig. 15). 
This colliery is ventilated by a 35 ft. Guibal fan, which 

making 45 revolutions per minute, exhausts 275,000 cu. 
fl. of air, with a water gauge of 1.9 inches. An average 
of several tests of the amount uf explosive gas in the 
main return (which were made with the Shaw Gas 
Tester] showed it to be 2.5 per cent. This amounts to a 
total of O.S75 cu. ft. of gas per minute, or the enormous 
quantity of 9,900,000 cu. tl, in 24 hours. This readily 
shows this to be a very gassy mine, and probably the 
most gaseous in the world. Owing to the great amount 
of gas generated in this min.' the stoppage of the fan for 
but a very short time would result in making the air of 
the mine explosive and absolutely unsafe. Therefore, 
to provide for maintaining a constant and uninterrupted 
v.ntll itirg current, th: foi: ia built in duplicate .ach 
fan being separate and independent uf the uther, but. 
similarly connected with the upcast, and capable of im
mediate use in the case of the other fan being slopped 
either for ordinary repairs ur as the result of accident. 
(See Fig. 7 I. 
This gas is given off from the coal in the working faces 

of the gangways and airways, and also in the faces of 
some breasts, as well as from feeders which an* found in 
various parts of tbe mine, but mainly along ihe bottoms 
and lower ribs of airways. The places which give off 
most gas, however, are the working faces of gangways 
and airways, and of these the ones driven east along the 
heavier,lips gave off the must. Generally, as tbe breasts 
an* opened up along the gangways and the workings 
expand. Ihe gas drains off sufficiently to permit the use 
of naked lights in the breasts, and also along the main 
gangways at a good distance back from the face. 
Leading into every gangway and into B breasts is a 

line of •!)," water pipe, and in s o m e g a n g w a y s there are 
two lines, to be used in extinguishing fires thai s e-
times occur in spite of I he extreme precautions taken lo 
prevent t h e m — a l l blasting in gassv places being d u n e 
wilh dynamite fired by an electric batterv, and the most 
rigid rules enforced 111 rigard t:: ihe I- indhr, and use of 
explosives and in ihe use of naked lights. Vet fires do 

sometimes occur which require not only tbe united 
efforts uf t w u streams of water for several hours, but 
also the closing of regulators on s o m e splits in order to 
furnish additional air lo the m e n lighting the fire. 

It has been noticed that one compartment of X o . 5 
shaft is an upcast; this constitutes the upcast forthe 
entire colliery. T h e balance of N o . 5 shaft and all of 
No. 3 shaft constitutes the dnw'ncasl ur intake for the 
entire coHiery. 

T h e air entering the m i n e through X o , 5 shaft venti
lates the Baltimore Vein or N o . 5 shaft workings a n d Is 
divided Into six splits. (See Fig- lo. 1 

'1? tfejt ifanfrwy 

us No 1 PLA 

nigh Xo. 
i s h a f t ventilates 

Hillman vein or 
Xo. 3 shaft workings 
and is divided into 
four splits. Mo that 
In all there are ten 
Splits. 

tn eight of these 
splits the ah* travel 
in through the breasts 
and gangways and re
turns through the air
ways, while in two of 
them it travels in 
through the airways 
and returns through 
the gangways a n d 
breasts. 
The main advan

tages in making the 
breasts and gangways 
the intake and the air
ways the returns 
are :— 
First. — T h e gas 

which is being given 
off atthe faces of the 
gangways aud airways 
and from the blowers 
along the airways is 
thus carried a W a V 
from and nut toward 
the naked lights, as 
no naked lights are 
allowed in any return 
showing a large per
centage of explosive 
gas. 
Second.—The air 

travels through the 
workings at a m o r e 

**-sl* uniform velocity on 

nly four main doors in the 
m a i n door, one whicli con-mine, m e a n i n g bv the tern: 

trols the air in a whole split 
Third.—The leakage m o n * or less which is incident t< 

all m a i n doors is thus avoided—giving better results ir 
regard to the quantity of air in the several splits. 

T h e general plan of dividing the intake air from eacl 
shaft into splits is s h o w n on Fig. 10. T h e solid line; 

OUgb |..lhl of I 

FIG. 15. METHOD OP VENTILATING BREASTS. 

represent the intakes and the dotted lines the returns. 
The figures at the points of divergence of the solid lines 
-.*• • ih distances in-f; it i ea: hdiviGi .11 of thi intaks nr 
from the downcast. On each line representing a single 
split is its name, which indicates to some extent the terri-' 
tory which it ventilates, while the numbers at the ends 
of the solid lines are simply the number given it in the 
table onjmge 175 which shows the name of the split, or 
|o(*alit\ v* mil.ihd IM ii ; number of breastE ventilated ; 
number of men working in the split * total number cubic 
feet of air in the return, and percentage of gas in the 
return. 
The positions of the overcasts or air-bridges by which 

the different splits cross each other are marked" thus ±t 
on Fig. 12. 
(In the following description of tbe splits of air, refer

ences are made to Figs. 12 and 10 1: 
The air entering the mine through No. 3 shaft is divid

ed first at /-.', IIHI feet from the downcast, one portion 
going in the east gangway and the other in the west 
gangway. This latter remains as one split and ventilates 
all the workings wesl of the shaft, going in through the 
breasts and gangway and returning through airway. 
The total length of tliis return airway is 9,800 feet with 
a sectional area of 84 square feet. 
The air going in the easl gangway is divided at No. 1 

slope, F, 500 feel from the downcast, one portion going 
down the slope, the other going on in the easl gangway 
as far as Xo. 3 tunnel, t hence through Nu. 3 tunnel, 



March, 1896. T H E COLLIERY E N G I N E E R A N D M E T A L MINER. 175 

w h e r e it ventilates all of N o . 3 tunnel w o r M r 

w h i e h it goes d o w n to the slupe west south d 

w a y , ventilates this g a n g w a y a n d airway—goii 

g a n g w a y a n d out the a i r w a y — a n d joins the rett 

the slope at /.-passes thence u p to the shaft U 

airway through which it reaches the m a i n red; 

T h e ah* going d o w n the slope is divided at tl 

weat north dip g a n g w a y G, one split going 

g a n g w a y and returning through the airway to 

return at t\ the other Bplit continues d o w n 1 

ga 1 nr-

in the 
11 from 
Bl east 
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slope to the Baltimore vein gangway, which il ve 

lates, after w h i c h it passes through a rock outlet to 

Hillman vein again a n d ventilates the workings eat 

the slope, after w h i c h it passes in through the 9] 

level east airway to the face a n d returns through 

g a n g w a y a n d breasts, ventilating all the workings 

the shaft level east g a n g w a y a n d joins the m a i n ret 

at IA. 

T h e water from the upper or Hillman vein workings 

is conveyed to the Baltimore vein workings through a 

pipe extending d o w n N o . 5 shaft fnun the Hillman to 

the Baltimore vein, a n d that from the slope workings is 

collected in a s u m p driven in rock at the foot of the rock 

slope, from w h i c h it is hoisted to ihe shaft level in a water 

Tho pumping plant consists of one Jeanesville com

p o u n d duplex plunger p u m p , manufactured b y Jeanes

ville Iron W o r k s , w h i c h has the greatest verlical lift 

i of a n y p u m p in the anthracite region. T h e steam cylin

ders are 2 2 " a n d 3 0 " x 3 S " a n d the plungers 9 " diameter 

with a 3<i" stroke. T h e steam pipe is 0 " diameter, the 

tall pipe W diameter a n d 80 teet long, with a vertical 

, lift nf 12 feet ; the exhaust in 1 0 " diameter ; the c o l u m n 

pipe 1 0 " diameter with a vertical heighl of 1,040 feet, 

T h e c o l u m n pipe has a water tight w o o d lining \" thick 

throughout its entire length, which reduces the internal 

diameter of the pipe to 8 4 " . Th,' object of this lining is 

to protect (he metal of the pipe irom the corroding 

action of tbe water. 

In order to a c c o m m o d a t e tbe strength of the pipe to 

the varying pressures d u o to different depths, the metal 

is of d'ifferenl thicknesses, c o m m e n c i n g wilh a thick

ness of t \" at the bottom of the shaft, and diminishing 

in thickness several times as it extends u p the shaft. 

T h e capacitv of the p u m p at its normal speed of 40 

Strokes per minute is 24,000 gallons per hour. 

This p u m p readily handles all tb,* water of the m i n e 

at present hv running t w o 10 hour shifts each week. 

T h e pump'is located near the foot of N o . 5 shaft in. a 

brick arched p u m p r o o m t^ee Y, Fig. 12), 37 feet long, 14 

feet wide a n d \.-\ feet high in the center of arch. Itis 

placed on stone piers, a n d the floor of the r o o m is 

cemented. 
The room was first excavated rait of the cual in the 

pillar between the west side empty branch and the 
sump, and afterward walled and arched with a 17" 
brick wall laid with cement mortar. 

From the main pump room a heading extends back to 
Ihe Hlimp. This heading is also arched for a distance ol
id feet, and through tbis the tail pipe extends into the 
sump. 

BL'RFACE PLANT. 

The general arrangement of the surface plant is shown 
in Fig. 17. The No. 5 shaft engines area pair of 2S"x00" 
direct acting hoisting engines, with cast iron grooved 

' I * 
ute the second plant. T h e w h o l e 

••Hers, 34"x30", i,l«*nt 15 H.-P, each 

(At No. l air-shaft are two Stirling-; water-tube bollei 
iwer each wliich arc not Included ia the above.) 

of 111 l-ior^-

T.uti.-r: S H O W I N G V E N T I L A T I O N , ETC, 

Shaft level, eaat 
No. 2 Plane uml eaat of No. 
No. 1 Platie, W,*-t Bottom >\ lit, .in! 

I'jirtof 
n Spill 

est Toe split unit 
•-••• ' * . •>'-* A p Split 

Shaft K*\el West ["opSplit 
Nos. 1 ami 2 Tunnels 
No. :'> Tunnel -mil Slnpe W o t SoiUh -lip 
Shaft level West 
Slope West North dip 
Kock Slope and Bhaft level east 

Total 

['crcciitiitrc nf (?II-* in in-iiii rvturii of the whole mine al the fan, 'ISi jier cent. 
Total quantity of gas from mine, 6,875 cu. it. per minute. 

.':.,.*., 
_'.**HHl 

The air entering the mine through No. 5 shaft is di
vided first at the foot of the shaft, one portion going in 
the west gangway, the other in the east. This remains 
as one split and ventilates all the workings on the shaft 
•level east gangway and a portion of the No. 1 plane east 
workings, going in through the gangway and breasts 
and returning through the airway. T h e length of this 
return airway is 5,300 feet with a sectional area of about 
SO square feet. 

The air going in the west gangway is divided at the 
foot of No. 1 plane, .1, one portion going up the plane, 
the other in the gangway. This is subdivided twice, 
first at C, where a split enters the shaft level west top 
split workings, a part of which it ventilates and then 
passes up to No. 1 plane west top split workings, all of 
which it ventilates, after which it joins the return from 
the planes at //. 

At D a split passes in through No. 1 tunnel, ventilates 
the workings of Nos. l and 2 tunnels and returns by 
rock outlets to the shaft level east top split airway and 
thus joins the main return from the west side at A', 
The air going in the west gangway beyond No. 1 tunnel 
(or the point f>\ remains as one split and ventilates the 
balance of the shaft level west top split workings and 
returns through the airway and joins the other return 
at ./near the upcast. T h e length of this return airway 
is 7,400 feet with a sectional area of 72 square feet. 

The air going up No. 1 plane (from the point.1) is 
divided at Xo. 2 plane B, one split going up No. 2plane 
and ventilating all of Xo. 2 plane workings, and then a 
part of No. 1 plane workings, after which it joins the 
returns from the planes at I; the other split ventilates 
first all the workings on No. 1 plane west bnttoni split 
gangway, then d o w n to the shaft level west bottom split 
workings, all of which it ventilates, except the first panel 
of ten breasts (counting from shaft) which are venti
lated hy a portion nf the air passing in from .1 towards 
f', and then passes through a hole to a top split breast, 
through wliich it passes up to the plane west airway and 
joins the return at H. 

The water of this mine is collected finally in a sum]) 
( See A', Fig. 12 I, which was driven in coal in the shallow-
basin just to the north nf the No. 5 shflft; from this it 
is p u m p e d directly to the surface. F r o m the workings 
the water naturally finds its wayto (he airways next the 
solid. Along these, in ditches m a d e along the lower side, 
it runs toward the shaft and into the sump. 

I double-coned drum 8-3 ft. 
end diameter., 14 ft. mid
dle diameter and 10 ft. 
long. Xo. :; shaft engines 
are 32"xOO" cylinders, and 
otherwise similar to Xo. 5 
engines. Both are provid
ed with Zehnder's patent 
steam brake, in addition 
to the o r d i n ary hand 
brake. T h e ropes used on 
the drums are l l " Hazard 
wire rope, No. 5 shaft re
quiring 2.8IHI ft. and No. 3 
shaft 2,500 ft. T h e normal 
hoisting capacity of each 
engine wilh a steam press
ure of 75 lbs. is 70 cars per 
hour fr No, 5 shafl ami 
SO ears per hour from No. 3 
shaft. 

The foundations of these 
hoisting engines are masses 
; of stone work, each cover
ing the entire area of the 
engine house, and are built 
' up some 20 feet above the 
original level of the sur-
| face. They contain over 
' 1,000 cubic yards of m a 
sonry each. A view of No. 
5 e n g i n e foundation is 
shown in Fig. 0. T h e de
tails of the standard cages 
iu use are shown in Fig. 10. 

Each fan is run liy a 
2l)"x4S" direct acting en
gine. The fans are pro
vided with a Williams pressure rei 
dations contain about 525 cubic \ 
each ; the one is of concrete an 
The hoisting and ventilating maci 
Vulcan Iron W o r k s of Wilkes-Bar 
There are two separate steam p 

boilers, located about 100 feet nort 
constitute one independent plant, 
located along High street about n 

heading to No. 3 engines is a line of S " steam pipe 
from ibe National boilers, and to the Xo, 5 engines and 
also to the fans, are three independent lines from the 
different boilers, (hie nf the lines leading to tbe fans is 
placed underground. These different lines are so con
nected at the fans and at the No. 5 engines that steam 
can be supplied to the fans and also to the Xo. 5 engines. 
from either line desired by opening and closing the: 
proper valves, which would be the work of but a few 
moments, so that should an accident happen breaking 
anv line or all llie lines but the one underground, the 
fans and also the No. 5 engine could still he supplied 
through this line. 

In addition to these extra steam lines as precautionary 
measures, three lines of water pipe, two 4 " and one 8'' 
in diameter, are laid from a c o m m o n valve to ihe head 
of No. 5 shaft, and two lines of 4 " pipe, also from a 
c o m m o n valve, to the head of No. 3 shaft. Thus five 
streams uf water could at a moment's notice he turned 
into the downcast by opening two valves, whicb are 
convenientlv located, one near the head of each shaft,, 
so that if from any cause both fans were disabled, the 
above means could be resorted to at once to produce a 
ventilating current that would at least m a k e it possible 
for those inside the mine to get out before an explosive 
mixture would occur. 
The breaker, one of the largest and best equipped in 

in the anthracite region, is 110 feet bv ISO feel in si/e, 
and 145 feet high. In the foundation walls are some 
3,500 cubic yards of masonry. Something over a million 
and a half feet of lumber "was used in its construction. 

The machinery is run bv an tS"x3(i" Vulcan engine 
and the cages iii the breaker hoisting shaft are operated 
by a pair of is" x 3D" geared engines, geared 4 to 1 to -j. 
cast iron grooved d r u m 8 feet diameter by 20 inches long, 
also built by the Vulcan Iron Works. The principal 
machinery consists of 0 pairs of rolls as follows :— 

Rolls :-
l pair criLihers, 
1 pair mi,in rolls, 
2 ]iuir prepared roll--, 
*J pair chestnut rolls. 

Elevators — 
l screening (.'levator, 
l pea and chestnut coal elevator, 
l bony coul elevator, 
Sbonj en;,1 conveyors, 
2 tL'rL•cnul•., conveyors. 

13 screens as follows :— 
_• ni.nn .ni .ii-, •*•' \ ::n", 

3 clic-tjiiil coal screens, 
J MI,nl chestnut conl screens, 
2 pentagon coal screens, 
'1 m u d screens, 
2 broken coal screens. 

There are in all 1,481 feet of belling from 12" to 24" 

wide, the m a i n belt is 150 feet long a n d 24 inches wide. 

T h e breaker is heated throughout b y steam. All 

screens, rolls, elevators, etc., are securely b o x e d in. 

Leading from each screen, thus enclosed, is a w o o d e n 

| pipe or airway of fnun 2 ft. to 4 ft. sectional area. These 

enters m i n o n airway 5 ft. b y Oft. in size, w h i c h ex

tends to a 14 ft. fan at the bottom of the breaker a n d 

thence horizontally to a 2d ft stack located about 100 ft. 
1 east of the breaker through w h i c h the current produced 

fflGtt STREET 

Is of masonry work 
he oibot* of" stone. 
•ry was built bythe 

hints. The Stirling 
h of No. 5 engines, 
The balance are 

idway between the 

17. PLAN or SVRFAI E A R R A N G E M E N T S . 

I by the fan is discharged into the open air. At a point 
just outside the breaker tbe exhaust steam from tin-
breaker fan and engine is discharged into this airway. 
Tbe dust then comes from the screens through this air
w a y where it is saturated by the steam ami settles on 
the bottom of the airway fnun which it is removed from 
lime to time as is necessary. 
The loaded mine ears are run by gravity from the head 

uf each shaft to the foot of tlie breaker shaft, where 
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each loaded car is run on one of the two hoisting cages 
and hoisted to the top of the breaker, then run by grav
ity lo the dunip-shiite. Alter a car has been dumped it 
is carried hv means of a transfer rope and a transfer 
track around the breaker -haft and all..wed to stand im
mediately back of the shaft on ihe same side lhat il was 
on w li.-n" loaded. Then* is a sufficient fall between the 
transfer track and the breaker shafl lo enable the empty 
ear to " b u m p " the loaded car off ihe cage, and lake 
the place of the next loaded car that comes upon the 
same side of the shaft. After the emptv car leaves ihe 
cage at the foot of the breaker shafl, it runs, by gravity, 
to the foot of au emptv car hoist, where it is hoisted to 
a sufficient elevation tn carry it back to either shaft to 
be again lowered int.. ihe mines. 
The mine car 1 See Fig. 181 is S'3J" long, 4' 9J" wide 

at lop. and 4' 2 " wide at bottom, by 2' 1 j" high for an 
iron bottom car. and 2' OJ " for a wood bottom car. The 
iron bottom car contains 79 cu. ft., ami the wood bottom 
car 75 cu. ft. when tilled to ihe level of the top of the 
car, but as loaded in practice there are about 15 cu. ft. 
..f lopping, which makes the total load 04 and IHI cu. ft. 
respectively. 
The average load, taken from a number of cars as thev 

come from the shall, is 6,337 lbs. The average vield of 
inert-bant able coal per car is 4.022 lbs. The refuse' loaded 
in ear. and dirt made in preparation is 1.415 lbs. or 
22.:: per cent, of the total. 

The percentage of the different s 
present shipped from the colliery an-:-

Lump 
Hn.kni 
Egg 
Stove 
Chestnut 
Pea 
Buckwheat 

The total shipments for each y 
of davs worked since the compl* 
as follows : 

Aj-iWf* 

1S93 
- • I 

1895 

'.'."••.I V , I I 

•JlT.Jl'i 

::u.l--

The main steps, in the preparation oftbe coal after it 
leaves ihe car at the dump shute an- as follows: It tirst 
passes onto liars spaced 5" apart, all passing over these 
bars going to the lump coal shute; the balance passes 
onto bars spaced 2!". where a part goes through, the 
balance going t>. a platform where it is picked, and goes 
thence 0. the crushers, thence to the main rolls, and LEHIGH AND WILXE.S-B.MUU-: Ce 

Telephones in the Mines. 

Within the past year an interest-
gdepartnre has been made in the 
ethod of communicating between 
e inside workings of coal mines 

and tbe outside world. 
For a numlier of years experi

ments were being made with tele
phones especially constructed to 
meet the requirements, and while 
some were in a measure successful, 
none were of a -practical character. 
The expiration ot the Blake patent 
gave additional impetus tothe ex
perimentation, and particular atten
tion was given to improving and 
rotecling the adjustment. 
While flu* experiments have only 
een partially successful, the results 
ained have contributed largely 

toward solving the problem of un
derground telephony. The Lehigh 
Valley Coal Co., has installed a num
ber of telephones in their mines and 
the results are both satisfactory and 
gratifying. 
The principal difficulty encoun

tered arose fnun'the corrosive action 
of 11 ie at nn -sphere of the mines 
upon ihe delicate mechanism of the 
instrument. The diaphrams rusted 
quickly and became useless. Again 
the dampness caused alternate warp
ing and swelling tothe boxes, throw
ing everything "out of line." 

Col. D. T. B m w u . Division Super
intendent of the Lehigh Company, 
has arrived at a method which en
ables him to prevent the damp at
mosphere from reaching the instru
ment. His plan is to locate the 
telephone in as dry a place as pos
sible, generally in the pump house, 
or at a point near the intake. He 
uses No. 12 phosphor bronze wire 
strung upon porcelain insulators 
screwed to the timbers in the rib. 
He splits tbe air causing a current 
uf fresh dry air to circulate about 

closets enclosing the telephones. 
Wbile it is impossible to prevent 
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Tennessee's Coal Production in 1895 thence to the N o . 1 or broken screen-, from w h i c h c o m e 

" e g g " a n d ** broken," whieh, after being picked, pass 
direct to the pockets. T h e balance f r o m N o . 1 screens -^r- F. P. (Mute, C o m m i s s i o n e r of Labor, Statistics a n d 

goes thence to the m a i n screens, from w h i c h " stove," M ' n e s of Tennessee, sends us the following table of the 

''chestnut " a n d " e g g " i ,*, a n d after being picked coal production of that State in 1895 : 

go direct to the pockets. T h e balance from m a i n screen 

oes by w a y of elevators to the chestnut screens, from 

w h i c h c o m e "chestnut," " p e a " a n d Nos. 1 a n d 2 

'* b u c k w h e a t " a n d pass direct to the pockets. 

That going through the 2 k " bars passes to the m u d 

screens, from which c o m e " e g g " a u d "stove," which. 

after being picked, go direct to the pockets. Of the 

balance from the m u d screens, that w h i c h is larger than 

egg goes to the prepared rolls, thence to the m a i n 

screens, from which point ils course is as has already 

been described. That which is smaller than stove goes 

to ihe m u d chestnut screens, from which c o m e s "chest

n u t " a n d " p . a , " which gu direct to the pockets. All 

sizes smaller than " p e a " go thence to a pentagon 

screen, fr which c o m e , ready for the pockets, Nos. 1 

and 2 buckwheat. T h e balance passes direct I v over a 

shaker, from which s o m e additional No. 2 ' " b u c k 

w h e a t " is obtained; the balance goes to the b a n k as 

dirt. That w h i c h goes through the 5 " bars goes over 

a platform, w h e r e il is picked and goes thence lo the 

m a i n rolls a n d thence to the No. i or broken scr 

F r o m this poinl its i r-e has already been describe 

T h e culm piles an- located about'a mile west of 

breaker, the cu l m being conveyed t-o t h e m in car- b 

eighty horse-power locomotive. 

Anderson 
i l a i l M i n i e 

('ampbell 
Grundy* 
Hamilton 
Marion 
Min-.':,a 

Ul,.*.*, 
Scott 
Wliile 

county 

mist be added li 
f small mines w 
king a grand tota 

,000 
lose 

of 2 

ons as 
.input 

319,721 

SHORT TON 
345,391 
117.11*2 
S2*1,28<1 
•It**-,:".-.!' 

lGG.SWI 
30*2,295 
58,832 
7,720 

1'2'UJ.: 
110,852 
112,17* 
125,33-1 

j,;.,|.:jii 

the estiin 
has not 1 
sh.n-t lo, 

T h e earth's magnetism, although practical! 

great p o w e r for driving nulls, has one of 

pending a mariner's compass, w h i c h , next 

n. bus, w a s the m e a n s of discovering America. 

trates (hat although several of the natural fo 

ie of little service for driving machinery, yet i 

m w a y s they m a y b e c o m e of utmost importance.—.Eke/ 

entirely the moist atmosphere from reaching the instru

ments, yet by this m e t h o d a n d with superior transmit

ters success has been at last attained. 

T h e great value of the telephone in m i n i n g operations 

w a s demonstrated at the fire w h i c h recently occurred at 

the Packer N o . 4 collierv in the workings o n the 5th lift. 

T h e tire broke out at night a n d in a few m o m e n t s after 

its discovery, a connection w a s m a d e tu a gr o u n d e d cir-

j cuit outside a n d c o m m u n i c a t i o n established between the 

superintendent's ollice at host Creek, l\ miles distant, 

a n d a point within 200 feet of the lire. T h e length of 

the underground line w a s over 1,800 feet. S o efficient 

w a s this service that orders were issued to place tele

p h o n e s in all of the < pany's mines. T h e Primrose col-

i lierv, near M a h a n o y Citv, is n o w being equipped with a 

telephone system whicli w h e n completed will enable 

c o m mini ical ion to be carried on, nut only with the col-

ted lierv office mi the surfaee, bul also with the office of Super-

•en inieiideni J o h n A. Grant at Lost Creek, a n d the office of 

General Superintendent Lathrop at Wilkes-Barre. 

U n d e r g r o u n d telephone systems have been installed 

al the Brookside collierv of "the Philadelphia and Read-

* useless as ing Coal A I n m Co.; llie Willianistown colliery uf the 

iis uses in S u m m i t Branch Coal Co.; the "William P e n n colliery; the 

to C o l u m - collieries of the Susquehi a Coal Co., at Nanticoke, a n d 

This illus- the Lytle colliery near Minersville. At all these opera-

are lions ihe system is in successful operation. A s success 

Iher has been attained a n d at an extremely reasonable cost, 

the general introduction of this m e t h o d of c o m m u n i c a 

tion at all the collieries m a y be looked for in a short time. 
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'ROSPECTING FOR GOLD. 

GOLD PLACERS; HOW THEV ARE WORKED. 

Theories of the Origin of Gold Sands ami the History 

and Distribution of Hold Placer Deposits Through

out the World. 

Written for T H E COLLIERY ENGINEER AND MKTAI. MISER by Prof. 

Arthur Lakes. 

[Continuedfrom February.) 

Gold wus known to exist in Brazil iu the beds of 
streams, und Indian? in early days made their fish
hooks of ii. Tlie gold placers were first discovered in 
1577. Tbe gold was first found in Rio das Mortes, or 
River of Death, so named irom the bl ly encounters 
between the gold hunters, who it is said " met and set 
upon each other like furnished tigers, impelled by the 
accursed hunger for gold." Along this river are abun
dant evidences of tbeir extensive search for gold. The 
banks are every where furrowed and the vegetable mould 
has been entirelv removed. Nothing remains bul the 

red dirt cut into Bquares by channels divided by narrow 
ridges. These channels were used for washing gravel 
and were cut on an inclined plane. Tbe water was 
introduced at the head of them, the dirt wus then 
thrown in, und the lighter particles of clay were washed 
away while the gold remained behind. " (The appear
ance of these furrowed banks reminds one of the 
furrowed appearance on a larger scale of the Alma placer 
banks as pictured in a former issue of T H E CoLLIEBY 
ENGINEER A N D MKTAI. MINER.) 

The first placers were called 
"cata." The surface dirt which 
contained gold was mined until 
the "cascallo" or cement gravel 
was reached. This was broken 
up by pickaxes, brought to the 
river and washed. The first im
provement was (aa in early days in 
California) to conduct the"water to 
the ground and wash the gravel 
on the spot. These works wen* 
called "lavras," and hundreds of 
them were to he seen on the bunks 
of the river. In some districts 
water wheels were used to assist 
in the drainage uf the excavations, 
but were found to be so unmanage
able that they were thrown aside 
und negroes were employed to pack 
off thegravel und rubbish 011 their 
beads in small casks. From 1691 
to 1875 the gold production of Brazil 
amounted to 2,'.>K1,510 pounds Troy. 
Chili has golden sands and de

posits which do not appear to have 
been formed by the decomposition 
of regular vein's. Thev are found 
in decomposed granite an.l red clay 
near Valparaiso, similar deposits 
occur along the Hanks of the Andes. 
Recent attempts by Americans to 
hydraulic the deposits have not 
heen successful—yield of gold very small and water 
scarce. 
In Peru gold wus gathered by the fricas. Under 

Spanish rule $33,000,000 was extracted from the mines 
und washings oi Caravaya. The work was put an end 
to by a massacre by the Indians. 
In Venezuela large placers have recently been discov

ered. United States of Colombia contained the fa us 
El Dorado visited by Sir Walter Raleigh in 1517 and by 
the buccaneers in the seventeenth century. It was 

situated in the province of Castilla del Oro. The Cana 
mines nf this district, worked by slaves, yielded largely 
in the seventeenth century. The mines of Choco west 
of I he Andes are among the most productive in the west 
of South America. Thev contain platinum as well as 
-old 
Cortez's exploring parties in Mexii btuined gold from 

th<* beds of rivers several hundred miles from the capi
tal. Gold cast inlo burs or in dust was a regular export. 
Thegold from Mexico now is mostly from quartz leads. 
The gambusinos or native prospectors, however, wash 
wilh the batea in local placers. Rivers supposed to 
carry bonanzas in their beds have been turned from 
their courses, but without success. Prospectors obtain 
some -.ild from crevices in bed rock which they reach 
with shafts. 
Australia's most important -old fields are in the colo

nies of Victoria and New South Wales. Queensland and 
South Australia also contain gold alluvions. 
Tin* -old product of Victoria in 1880 wus 52!),12D 

ounces, 299,926 of which came from placers. Although 
the old placers have been worked extensively and ex
hausted in many cases, new areas have been opened 
and worked by improved means. From ils discovery in 
1851 to L880 gold amounted to £198,196,206, mining 
operations extending over 1235 square miles. 

Ararat district contains large deposits from the Upper 
Pliocene of marine origin, but no gold is found in 
these. The gold occurs in the Lower Pliocene of 
fresh water origin. W e mav mark here that not a 
single quartz vein occurs in this district from winch 
the -old could have been derived. The depth of de
posits is '."I to HHi feet, resting upon granite and 
mined for a length of two miles and a width of 1,200 
feet. The lead, owing to the presence of saline 
water, is supposed to be a depression in an old sea 
bottom. 
In the I'.allarat fields are four clearly defined epochs 
of gold drift, known as oldest, older, recent and 
most recent. The "oldest" is a deposit made before 
the time ut which Ihe channels were eroded lo 
their present depths. The "older" is the deposit in
tervening between the lava flows. The "recent" 
an- those following immediately ihe uppermost lava 
Hows. The "most recent" an* those in recently 
eroded gullies. (These lava-cvered placers ure very 
like ihe lava covered deep beds of California. I There 
ure three great lead systems—the Southern, Western 
and Eastern. The Southern has been explored ex
tensively, the Western is looked on as the future 
hop.* of "I'.allarat, and the Eastern is but little known. 
In Beecbworth district the placer material is de

rived from Silurian strata, not from granite lin this 
respect reminding us of the Homestake gold mines/ 
in tbe Black Hills which are worked in Cambro Sil
urian or l'oltsdatu conglomerate |. Mining is by 
ground sluicing on a grand scale. The thickness of 
gravel is 30 f» 50 feet, mostly in creeks and on the 
banks. Sandhurst district was worked since 1K53 on 
a cement deposit of Pliocene. The gravel is shallow 
—the deepest -ball- 35 to 55 feet. The -old-hearing 
districts of New South Wales are the richest and 
largesl in Australia. The fields extend tin* length of 
the colony, with breadth of L'l HI miles. Immeuse tracts 
in the interior are still unprospected. Up to 1S71 
placers alone were worked, gold quartz mining being, 

a's usual in those early days, neglected. Sixteen thousand 
me II wee.* then ut \\.">rk. ' From 1S51 to 1871 the product 
was £26,457,160, The gold regions are but two days' 
journey from the capital. 

In several of the districts water is scarce, Vet in places, 
as at Teuiora, a large amount of very course -old has 
heen found. The Montreal placers are near the sea 
coast, occurring in two terraces which have been washed 
back by the sea. 
In issii, of 13,4:10 gold miners in the colony of New 

South Wales, 11,403 were engaged in alluvial mining. 
At Barrington the gold deposits occur amid steep ranges 

In the Tallawang field the gold occurs in one of the 
most ancient alluvial deposits in the world, belonging to 
tbe Tertiary, and in conglomerates of the coal measures 
gold has been found. (This suggests that in Colorado 
an.l elsewhere we pay some attention to the old consoli
dated conglomerate-",if different past periods a- well as 
to the modern alluvial deposit- of more recent date, i 
At Clough's Gully the conglomerate is worked, yield

ing from 1 to 15 pennyweights per ton, and nuggets of 
5 ounces are occasionally found. (In this connection 
we may observe that gold in small amounts has been 
found in tlie tertiary sandstones and conglomerates neat-
Colorado Springs, i 
The colony ot' Queensland has 3,101) square miles of 

fold-bearing gravel worked in 1S70. The fields occur on 
Oth sides of the dividing range, separating the eastern 

and western waters, and on the spurs of the range form-
in- i In* watershed to the i lulf of l arpentaria. • Placers 
in similar relations to the Front range occur in Colo
rado. ) 
In South Australia gold is found in every part of the 

colony in deposits of limited size. In Spike's Gully a 
drift 20 to 100 feet deep consists of quartz pebbles, 
boulders and rusty conglomerate, and the -old is water-
worn. 
Cold was discovered in N ew Zealand in 1842. The 

alluvial deposits are chiefly in the south island, where 
Operations are carried on over an area of 20,1100 square 
miles. The detritus is in beds of rivers, on large de-

I posits of gravel 3IHI to 500 feet deep, and on the sands 

covered with thick forests and close undergrowth (like 
the placers in ihe Northwest of America I. The creek is 
worked for gold, but the water supply is uncertain and 
in summer the creek ceases to flow. The Kiandra field 
is on the table land of Maneero, 5,000 feet above sea 
level, close to the highest mountain of the colony. 
Near Mt. Tabletop the alluvions have been covered with 
basalt and so far but little exploited. The sluicing oper
ations toward Mt. Tabletop have been compared to the 
gravel deposits of Placer vi lie, California. 

BIUTISH COLUMBIA GOLD FIRI DS I After Locke). 

along the sea shore. The Otago drifts rest on the de
nuded surface of the parent rock, while in Westland 
they lie on tertiary rocks of marine origin. Two-thirds 
of the gold returned from this country is obtained from 
alluvial mining. Tbe extent of the work may be imag
ined from the fact that miners have constructed O.IHIII 
mil.s of water races and tail races and dam-, at a cost of 
£300,000, independent of the government water races 
and dams, costing £450,000. 
tiround sluicing is practiced und hvdraulic mining, 

the latter with heads of water SO to 100 feet. The gov
ernment has a tunnel 11 by 7 feet 5,744 feet long, in 
course of construction, having already built the open 
sludge-channel, S miles long, at Nascby. I'-esides these, 
several tunnels have been built by private individuals. 

lu I In* ri\ er ('hit ha dred-in- ma
chines are used, and n o r t h of 
(Charleston the sea beach sands con
taining gold are worked by Shet land
ers. At Tinkus 40 sluice heads with 
130 feet head, conducted through 
4.5(H) feet of iron piping, are used to 
hydraulic the gravel. The depth of 
deposit is 30 feet. In Tapir district 
gold is found in considerable quanti
ties in decomposed soil on the slopex 
of the hills. It is usually flaky and 
not at all waterworn. I This is very 
like tbe occurrence of -old in so-
culled placers on Mineral Hill, near 
Cripple I'reek, Colorado, where the 
gold occurs in soil and in a -ravel of 
small, angular pebbles to a depth of 
10 feet on the hillside. The deposits 
bear little evidence of transportation 
by water and the gold is flaky an.l 
not waterworn. It was evidently 
derived from decomposition of Iloat, 
etc., very close .to the deposits. ) 
In the conglomerate formation the 

gold is caught in the brown sand
stone bottom oyer which the con
glomerate lies. In tbe glacial drifts 
extensive claims have been worked 
and large quantities of gold obtained 
(a§ in Colorado i. These deposits 
derive their -old from the slates of 

which the glacial drifts are composed. I In Colorado the 
gold is derived from all kinds of crystalline rocks, princi
pally granites, schists and porphyries). 
The "black sand beaches" on the sea coast are com

posed of crystals of magnetic iron ore (.as in California), 
which are found disseminated through the chloritic 
schist. In places the ground is "spotted" and the gold 
unevenly distributed. 

In Canada, North America, the gold is derived from 
[Continued an pngi 18S.) 
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i..nu.T value. r kegs , 
i.hine m i n e d 

Mii'.i.NH 

s*_'l'.s.ss 

T h e phosphate industry of the Ilritisli Isles is dvins Number wives made widows n AI 
,. . * , „„ * , , • T-, • , • Number children left fatherless 114 ill 

:i lingering death. Hie phosphates nl Floruln ;ire nl XwmK-r men injured. Insingtime a'2L \H'i 

i..-ii.-. .luuiitv, a n d I..,- tin- p,*iee, the Hriiisi. farmer -;:;;:;!;::''!;:;v:;:;";! ::;;i;<::lV'/.-v'-V,̂ nT.li,̂ .,t ? ' l r ' ^ i * 
1 - * * .MllilinT Inie i (Ml HIITI'*'! In r.n h t:i;in LIIJIIK'H ,.^,^-i. ~y,olZ 

is finding them a 1 letter paying investment. Here, Number employes to each life lost 531 51 fi 
then, isa nation, ready t * > compete with the world Number of mines opened and .dd ones re

in the development of her resources, beaten at ho m e . ^ K i n c s c i o w d orabandoned Jos ra 

while the Chinese, having the best resources in the world, 

are lacking in tlie enteriirise tn open them out. 

Speaking of Arabia, the report says: S T A T E G E O L O G I C A L S U R V E Y S . 

"Tin* Arab is not a miner by nature, and there is little ! T T N F O R T U N A T E L Y the value of State gei .logical sur-

or no working for minerals on the great Arabian penin- ^J vcys is realized by comparatively few citizens not 

sula. In .lays gone by, according to Burton, gold mines interested in ihe development of th.* mineral re-

were worked in the land of Midian." , sources in their respective States. As a result such sur-

Contrast this ease again wilh that of England: Here • veys are accorded either very hike warm support or very 
1 their principal supply is the Cleveland ore, that is a 

, earthy carbonate, and only yielding 30 per cent, of me* 

I tallic iron, and in addition to which they have the brown 

decided opposition by m a n y citizens and m e m b e r s of 

legislative bodies. A n u m b e r of the States of the Union 

have n o w in progress such surveys, ami Pennsylvania 

Alabama, 

Alaska, 

Arizona, 

Arkansas. 

Cahfornia. 

British Columb 

Canada, 

Colorado. 

Connecticut, 

Delaware, 

Florida, 

Georgia, 

Idaho, 

Illinois, 

Indiana, 

Indian Ty. 

Iowa, 

Kansas, 

Kentucky, 

Maryland, 

Massachusetts, 

a, Mexico. 

Michigan, 

Minnesota, 

Missouri, 

Montana, 

Nevada, 

N e w Hampshire, 

N e w jersey, 

N e w Mexico. 

N e w York, 

North Carolina, 

North Dakota 

Nova Scotia, 

Ohio, 

Oregon, 

Pennsylvania 

South Carolin 

South Dakota 

Tennessee, 

Texas, 

Utah, 

Vermont, 

V-rginia, 

Washington, 

West Virginia 

Wisconsin, 

W y o m i n g , 

THAN ANV OTHER PUBLICATION. 

It goes to 1573 POST.OFFICES in the abo 

States. Territories, Provinces, Etc. 

T H E M I N E R A L R E S O U R C E S O F V A R I O U S N A 

TIONS. 

\Y 
**K have before us ih.' " I'u-i Animal General Ri 

poi-l i tlie Mineral Industry "I* Iln* I nil,', 

Kingd I i,i. i! Britain uml [Ireland." 

Being the lir-t A il Report, il is co tillable a 

rh, for ii- collection of fails that are intended to im 

hematite confined to a restricted area in Yorkshire and (the richest mining State) has practically closed here as 

Lancashire yielding from 50 t.. lill per cent, nl* metallic finhlied. The value of a first-class, up-to-date, geological 

ir ami Ihe black band ironstone of Sent lam I that gives survey nf a Stale tn its mateiial development cannot be 

a moderate yield both nf inv ami metal, ami yet liy estimated. Such a survey determines the presence or 

enterprise lliis ] pie according In Ihe report have to absence nf minerals, ami makes such facts public. If 

import large supplies nf iron ore from abroad, for, says the minerals arc present, the Slate is enriched liy their 

the report: development ami utilization. If absent, the state is 

••Algeria is rich in iron, and two-thirds of the value benefited by the saving nf the capital anil labor nf its 

of its total mineral output arc .hie to the ores of tins citizens w h o arc informed of llm [utility of spending 

11 n la I. Th.' principal mines are I hose of the Moktael- time and money prospecting for an absent mineral. 

hadid Company, which works magnetic iron ore in A geological survey m a y 1 ither verv general in its 

the depar nl of Constantine, ami manganiferous red character or m a y he very detailed. The kilter is the 

hematite in the department of Oran. The whole of better, and the m o n e y expended iu procuring it will be 

this ore is exported, Kngland hiking a far larger share returned, in au indirect manner, m a n y time over. It is 

than any other country." a grave mistake for any State to follow the example of 

No nation in Europe has smaller mineral resources Pennsylvania in terminating its geological survey. 

than Italy, ami. notwithstanding I he fori i lily of her soil While it is line Ihal Pennsylvania's geological survey 

1 Iln-gnat industry of her people, having no coal to has prclty thoroughly covered the State, it has not corn-

smell her iron nrcs, that arc abundant, and develop pl.t. .1 the work. In fact the work will never be coin-

manufactures, sin-dues not take rank as a rich nation, pleted until the last ton of mineral available in the 

for she is only an exporter ol zinc, marble ami sn I pi uir Slate has been milled Thanks t,, ,• .millions work 

foal mines make mil ions richer than do gold mines, mi the part of tl licials of the survey ami the assisl-

aml the nations thai mosl actively compete wilh each ance of the mi tvners ami Ihe mining engineers of 

other are those that develop their eoal resources most, as the Stale, the one hundred I twenty volumes of 

can he seen by Ihe following output iii tuns, tak.n from Geological Survey Reports of Pennsylvania are in ex-

the report under considerati ami given in millions of cedent shape 17. m llie dale of issue of each. Hut in some 

in,'Hie Ions, forthe year 1804. instances ihey are "back numbers." The actual open-

Thc following is the coal production for 1834, in mil- ing up of the minerals with pick and drill, has in very 

lions of metric tons, of the st powerful nations of the m a n y instances proven thai abnormal features in the 

earth; the names arc sil according lo the magnitudes strata, which could nol he determined mi the surface, 

of the outputs: _ have changed the conditions so that the approximations 

('Xan Enuiln* 'w'oSoou ltl'.--'h' """-"r> ' 'o'SSS'ooO V''''H' l'1'iticia ' ll"' "'"'l; "'' ""' survey There are 
fully as m a n y instances iu whicli the approximations 

have been proven remarkably exact. T o m a k e Pennsyl

vania's survey of permanent value ami use, the records 

le hy pick and drill should he collected hy llie Stale. 

ami a penn: 111 geological survey lore si Id he in-

rniii'il sinics CII.IM.I.IK-I |.*n ,. UHKOHHI tained to issue au annual report, wliich would note all 

!;cri',!anrEm,'.1lre 'ijffiScE |',:;**;™ * """-",'** '„'"":"," llt'»'1) discovered geological features and correct all mis-
H'1—'" G.ouo.uoo takes m a d e in previous reports. Such a force would not 

Altogether, tlm (acts furnished by llie teporl indicate entail any greal expense ihe Slate. A State Geologist 

thai the I'nited stales in the i iliale future will he wilh a corps of three or lour young m e n as assistants 

I 1 

Ihi 

lui'tions for 1894, 

msl powerful until 

is follows, Ihe names are set accordin 

s ..I* tl l.pnls: 
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would be force enough to keep Pennsylvania's geological 
survey reports up to date. In Prof. Peter Leslie the 

State lias a citizen eminently qualified for the work, and 

oue to whom the Commonwealth owes a debl that it 

will hi* difficult !•• pay. He was at the head of the 

Second Geological Survey and is familiar wilh every de

tail of the work. Besides, his personal sacrifices of time 

and Iii.- own means, in the interest nf the work, when 

State funds were not available, make i| bul an ac! of 

justice thai the Stale of Pennsylvania Bhould install him 

in such an office. Every State now having a geological 

survey in progress, will IK* greatly benefited if ii makes 

the office of State Geologist a permanent one, and thus 

keeps up a system ot' annual reports alter the main work 

of surveys now in operation is completed. 

Naturally, ihe appointment of a State Geologist must 

not he given to a politician. The u qualified for such 

positions are not active in politics. Therefore, ihe office 

should he au appointive ma*. 

BOOK REVIEW. 

I^Sirop K I N K S A M I M A C H I N E S H O P C H A T . A series of 

over Five Hundred Practical Paragraphs in familiar 
language, showing special ways of doing work better, 
more cheaply and more rapidlv than nsuid. I'<\ Hubert 
Grimsbaw, M. E., etc. Octavo cloth. 393 pages. 222 
illustrations. Published by Norman \V. Flenlev & Co.. 
New York. Price SL'.OO. this is Mr. Grimshaw's latest 
production, and it is fully up to the practical standard 
of his Other works. It is written in the author's well 
known and unique style, whicli presents technical facts 
in .such language as to amuse as well as instruct the 
reader. In fact Mr. < irimshaw might be aptly called 
the Mark Twain of technical writers. Technical sub
jects as a rule are treated in a manner that makes their 
studv a task of more or less magnitude, depending mi 
the interest of the student. Mr. Grimshaw's method of 
treating such subjects makes them attractive and pleas
urable. The volume before us, wilh iis live hundred 
hints, must contain a large number of great value to 
every simp manager, fun*man, machinist and engine 
driver. It ia nm an exaggeration to say that the man 
connected with machinery who reads this hook will 
strike at least om* idea that will be worth man) times 
its price to him. It would pay the manager of every 
machine shop in the country to get a copy of thia wort 
and also to present a copy to each of his foremen, ll 
don't take much of a ''kink" to save sj.'.o mi any 
ordinary job. 

PROCEEDINGS OF THE ALABAM V IMH STRI KL AND SI IENTIF-

tc SOCIETY, VOL. V, 1895. Published hv the Society, 
University Post Office, Alabama. This pamphlet con
tains in addition to the official addresses, reports, etc., 
the following papers: Utilization of By-products from 
Cuke Oven, hv .1. A. Muntgomerv; Mobile Point Ala
bama's Deep Waler Harbor, by (i. 1 >. Fit/.hngh; Ala
bama Barite or Heavy Spar, by Henry McCalTey;The 
1'ig Iron Market, Its Extent ami H o w to Improve It, bv 
.lames Bowron; Value of Paw Materials in Iron Making, 
hy Prof. W . B. Phillips; Alabama's Resources for tin* 
Manufacture uf Port land Cement, by Eugene A. Smith. 

SEVENTH BIENNIAL REPORT OK THK STATE MIM: [INSPECT

ORS OF IOWA. For the two years ending June 30, 1895. 
In tbis State there are three Inspection Districts, under 
the supervision uf, Mr. James A. Campbell, 1st District; 
Mr. J. W . Miller, 2nd District, and Mr. Morgan <i. 
Thomas, 3rd District. The reports furnish few numeri
cal statements and we are not therefore able to give tlie 
mortality and injury arising from different anil pre
vailing causes in percentages, so as to contrast Iowa 
mining with that uf uther States. W e learn, however, 
tbat the output of coal fur the year ending llu* 30th of 
.June, 1895, was a little over three minimis uf tuns, and 
that the number uf persons emploved in the mines and 
on the surface for that output was 10,992. 

W e have by counting out of a greal numlier of small 
tables found the following fads; (Mil of 'iL'll collieries 
artificial ventilation is produced iis follows: 
Steam jet, 4; furnace. IMS; fan, 08. Classifying the 

modes of working under two heads, we have: Koomand 
pillar, 221; longwall, 99. 

THEJOURN VLOFI in: IRON AND STEEL INSTITUTE OF GREAT 

BRITAIN, 1895, Part II. This is the forty-eighth volume 
of the trau-actioii- of this great engineering society, and 
it is edited by Mr. Bennett II. Brough, secretary." It is 
an octavo volume uf B58 pages, bound in cloth, and pub
lished fm* the Institute bv P. & V. N. Spun, London and 
New York. Besides a large numberof valuable papers 
by members of tin- Institute and discussions on the 
same, it contains in Section II, " Notes un the Progress of 
the H o m e and Foreign Iron and Steel Industries," whicb 
arc abstracts from tbe latest and hest literature on the 
subjects directly and indirectly connected with tbe iron 
and steel industry. These abstracts with references to 
tbeir source have been made by Edwin J. Ball, Ph. D., 
and the secretary. 

THE ORIGIN AND RATIONALE OF COLLIERY EXPLOSIONS, 

Founded upon an Examination of the Explosions at the 
Timsbury, Albion, Malago Yale ami Llanerch Collieries, and 
upon the Principal Phenomena at over a scon of otiier Brit
ish Collieries. By Donald M. D. Stuart, F. < i" S., Mining 
and Civil Engineer, author of "Coal Dust an Explosive 
Agent." Quarto, Cloth. Published by John Wright & Co., 
Bristol, Eng.; Simpkin, Marshall. Hamilton, Kent & Co.. 
London; Hirschfeld Bros., New York. Price, $3.00. The 
writer very ably maintains his theory of the cause of 
explosions in whal he calls non-gaseous mines, and he 
attributes to cual dust more than to fire damp, the origin 
of nearly all the explosions in mines. I tne cannot read 
a page of this book without being impressed with the 

conviction that the writer is intensely in earnest, and 
therefore his book is worth reading; "for, whether we 
can accept tin* dictum or not, that there is or can be a 
seam uf coal thai in course of working gives off no gas, 
and the dust of whieh when heated gives off much nan, 
or the other conclusion of the writer thai the heating 
of the dust by tlame separatee pure hvdrogen entirelv 
disassociated with carbon, we still learn a greal deal 
from the writer's collection and arrangement of facts. 
He shows clearly that at the explorations of ihe workings 
of the Timsbury and t 'amerton mines immediately after 
ihe explosions "in llie " non -gaseous" workings, it was 
evident that the explosive force was repealed at several 
points in succession, or in short thai instead of a single 
explosion in both these and other cases thai lie refers to, 
the blasts wen* ofa multiple charucter. This conclusion 
we can fully endorse by experience, and ihe fad of the 
multiple character of explosions has been known for 
more than half a century. Mr. Stuarl finds thai there 
were uo less than is centres uf explosions located in lie* 
Timsbury workings after Ihe disaster there, and in every 
one of them the force had acted destructively in oppo
site directions ; and further, the coked carbon was found 
tu adhere tu ihe roof and sides in tin* regions uf the hot
test tlames. He concludes with good reason that the gas 
given off by Ihe heated dust was in excess of ihe oxygen 
required fur iis combustion, and therefore along certain 
lines ihe gas traveled wilh the swift current until fresh 
supplies of oxvgen quickened it al certain points inlo a 
fresh explosive mixture. These are llie claims among 
others of no less importance that the author tries tu 
establish, and whether his conclusions are right or not, 
tlie book is uf great value, being ably written, and being 
also the best presentation of the claims of ihe eoal dust 
theory we have seen. 

HAND BOOKS FOR MINING STUDENTS AND COLLIERY MAN

AGERS, P A R T II. Boilers and Fitting*—Heat and Steam— 
Sleam a,,./ Other Engine*. Octavo. Cloth, 51 Pages. 
Price, Is. (24 cents.) Published bv Tin Science and Art 
,.f Mini,,,,, Wigan. Kngland. This little volume treatson 
Steam Boilers, the Properties of Steam, and the Powers 
and Modes of Action of Different Steam Engines. The 
styleofthel k is thai ofa catechism. The answers 
tothe questions arc correct in principle and so simply 
rendered that like all other books of this character, it 
will prove an invaluable aid to progress, when in the 
hands of men who are striving to advance. 

THK NATURAL PHILOSOPHY OF \ VENTILATING REGU

LATOR, Pv II. W . I Ial ban m. t Ictavo, paper covered, 
price, pusi paid, Is. Id. (27 cents). Published bv Thos. 
Wall A Suns. Wigan, England. This is a small treatise 
lhat aims at showing thai former w titers were wrong in 
iheir mathematical expressions ft a* calculating the 
velocities of air currents through ihe regulators in ihe 
air passages of mines. Fr the sivle and confidence 
of the writer we are led to conclude that Mr. Halhainn 
is a voting man of small experience vet of considerable 
ability, and fur that reason he appears to require a little 
regulating tu correct his ideas of respect for such writers 
a-Mr. Pamely. W h y the latter gentleman should he 
singled out fur attack' we are at a luss tu understand. In 
the first place it is true thai sume carelessness has been 
practiced by writers un mine ventilation, in making 
equations for regulator velocities, Imt Mr. Pamely ap
pears to he onlv one of the number, and as he is a man 
of considerable weight, iln* writer of the pamphlel goes 
boldly for him. l'nder these circumstances the author 
cannot wonder if we remind him uf two things that 
concern us. 
First :—In our issue of November List we gave un 

page 92 uf TIN*. COLLIERY ENGINEER A N D M E T A L M I N E H 

the correct expression for ihe velocities of air currents 
through regulators, and that is the month in which Mr. 
I Ial ban iu printed 1 he treal ise under consideration. 
Second ; — W e began in the lasl September issue uf 

T H E COLLIERY E N G I N E E R A N D M E T A L MINER, a series of 

articles un the ventilating fan, ill which il was shown 
that it was altogether an error to calculate iln* velocities 
of air currents entering ventilating fans, by taking the 
equivalent pressure that balances the mine resistance, to 
find the effective pressure fur the fan's nu| the mine's 
equivalent orilice. Nuw here is a common mistake just 
as greal as thai of the usual formula for calculating 
regulator velocities, and yet on page 4li of Mi Hal-
banm's treatise he says, " And, indeed, to refuse to grant 
ils truth as an abstract statement would be to call in 
question the whole theorv of the eoii-ervat ion of 
energy." Mr. Halbaum should have detected the mis
applications of M. Murgue's theory of ihe equivalenl 
oritice. 

Lidgerwood Cableways for the Panama Canal. 

Spencer Miller, M. E., engineer of ihe depart ment of 
hoisting and conveying machinery of the Lidgerwood 
Manufacturing Company, New York City, who recently 
went abroad in the interests of that companv, has just 
closed a contract with the Compagnie Nuiivelfc Du Canal 
De Panama ai Paris, for seven Lidgerwood cableways, 
to be used on the Panama ('anal. This company is one 
which has recently been formed to complete the great 
Panama canal, and the seven cableways will be used 
exclusively for earth excavating. Thev will be equipped 
with all the latest improvements, including the patent 
aerial dump, which is such an important feature of these 
machines, the apparatus throughout being similar in 
construction to the twenty Lidgerwood cablewavs used 
on the Chicago Main Drainage Canal, except that the 
Panama cableways will have lixed towers and anchor
ages. The spans will range fnun 250 to 300 feet. This 
Order was nut placed until altera must careful and ex-
tendeil investigation bad been made of the various! 
apparatus available tor canal excavating purposes. Engi
neers were sent bythe Compagnie Nouvelle I >u Canal 
De Panama from Paris to examine the Lidgerwood 
cableways ami other excavating machinery- in use at 
Chicagc'on the canal there building. The result oftheir' 
investigation was a most flattering report in favor of the 
Lidgerwood cableways, and the negotiations then begun 

have resulted in the large order secured hv Mr. Miller. 
This is une uf the largest single orders fur cableways uf 
any description ever received by any concern iu lliis 
country from abroad, and points to a world-wide appre
ciation of tin- merits of the Lidgerw 1 cableway thai 
fully justifies ihe claims advanced bv the manufacturers 
that it is the most perfect, most economical and efficient 

The Tennessee Centennial and Industrial Exposi
tion. 

Tennessee proposes to celebrate the Due Hundredth 
Anniversary of her admission lo the Union bv holding 
at Nashville an exposition, beginning Sept. 1,1896, and 
continuing 100 days. 
The Tennessee Centennial and International Ex

position has been organized and will he carried mil mi a 
grand scale and in a manner worthy nut onlv uf the 
stale uf Tennessee, hut. uf the whole country. Wliile ii 
is the purpose tu emphasize the natural resources of 
Tennessee, yet we invite and desire c petition fnun all 
quarters. It will bea rare opportunity for those who 
may wish to advertise to the public at large their ores, 
minerals, coals, clays, marbles, building stones and 
kindred material, as well as machinery and appliances 
for mining, quarrying and finishing the same. 

No charge will be made for space in any uf ihe build
ings uf the Tcnnesssee < 'milennial and International Ex
position, but exhibitors will he required to make a small 
deposit at the time their exhibits are accepted, as a 
pledge of guod faith that the display will he ready for 
inspection September I, 1896. If it is ready then, the 
deposit will he promptly returned. The above applies 
to those whu make exhibits fur profit ; 110 others are re
quired to make such deposits. 

W e trust lhat you will see fit to avail yourself of the 
opportunity presented and supplv us with a generous 
exhibit. 
Inquiries for additional information will be promptly 

and cheerfully answered, if addressed to Paul M. .Tones, 
Secretary, Nashville, Tenn. 

A Most Effective and Inexpensive Pump. 

We desire to call Ihe attention of our readers to the 
Vanduzen Steam .let. Pumps (see advertisement in an
other column 1. These pumps are of unique simple 
design, and so constructed that when placed in position 
lor regular duty, they cannot retain waler while not at 
work, and hence cannot freeze up in the coldest weather. 
Being made uf brass, they will not crack or break be
cause of extremes uf temperature, and will stand greater 
strain and will not rust. They will always he found 
ready fur work and 1 d no watching nor conslant 
looking after ; when pul in place it is only necessary to 
turn on steam and it starts to work, and turning off 
steam will stop it. It is used fur many different pur-
puses ; in wells, pits, quarries, mines, river and lake 
sides, tube wells, in tanneries, mills, factories, un steam
ships, tugs, ferry boats, and su we might name numer
ous oilier uses for this excellent pump. As they oper
ate in conformity tu ihe law of nature wilh steam" as tin-
active agent, it "is an absolutely reliable pump at all 
times. Thousands uf them are in daily use, not only in 
the United Stales, but in at least twelve foreign coun
tries, Ausl ralia, Hawaii, Japan, India, South Africa, 
1 'uba, West Indies, and in Mexico, and (.'entral and 
South American countries, and everywhere they give 
full and entire satisfaction. The price is so low, anil the 
setting up is so simple lhat any one in need of a simple 
steam pump should certainly secure one or two as ihe 
case mav require, at once. The cost, ranges from s; for 
the smaller si/e. up to S7."i for the largest size, which 
will elevate from 10,000 to 15,tHH) gallons of water per 
hour io any lieighl not. exceeding .">(i feet, vertically 
measured. "Where the height exceeds .".(I feel Imt not 
over KM) feet, two pumps are used, one ahove the other. 
W e can recommend these pumps, and the manufactur
ers, Ihe E. AV. Vanduzen Co., Cincinnati, Ohio, will take 
pleasure in sending price and illustrated catalogue free. 

Proposals Wanted from Engineers. 

Sealed proposals will be received bv the Council uf 
Oakmont Borough, Pa., forthe following work: 

1st. Pur a complete profile and grade plan of all 
streets and alleys in the Borough. 
2nd. Tu erecl boundary monuments at the intersec

tion uf each and every street. 
old. For a comple'te sewer plan uf the entire Borough 

giving dimensions uf sewers and showing location of 
streets, inlets and man-holes. Separate bids must be 
presented fur each part of the work, but a hid fur tbe 
entire work will be accepted in addition. Blueprint of 
Bur-nigh plan will be furnished on application lu Bor-
uiigh Engineer. 
All bids must be in by April 1st, 1896. The Council 

reserves the right to reject any ur all bids, and also re
serves the right tu divide tbe work, letting it out in 
parts tu different contractors if they see tit. For further 
information apply to Borough Engineer. Mail to Clerk 
of Council, Oakmont, Pa. 

February 17, 1896. 

Electric Pumps. 

" Electrically Operated Power Pumps" is the title uf 
a handsome 44-page illustrated pamphlet recently issued 
by the Know les Steam Pump Works, of New York, Bos-
tun. Chicago and London. The compiler of this pam
phlet savs in his preface that the pamphlet "is com
piled, not from designs and data of types as yet largely 
un ihe drafting board, but from knowledge uf' apparatus 
already built and thoroughly proven in actual service." 
Pumps for almost all classes of service n m by electric 
power are clearly illustrated and described. This pam
phlet is sent free on request to every mine ollicial. 
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Broken Shaft. 

Editor Colliery Engineer and Metal Miner: 

SIR:—I will be obliged if one of your readers will an-
answer the following questions for me : 
At Kangley Mine No. *_' we are using an endless rope 

system of haulage wilh 2| miles of i" crucible steel wire 
rope worked with an engine of the Litchfield pattern 
with 12" • 20" cylinders and a 7 foot cog-wheel to which is 
attached a 4 foot drum. Placed 3 feet behind this drum 
is another drum which is equipped with Walker's slide 
rings. This drum is noi connected with the engine, but 
is worked by tbe rope passing from the forward drum 
hack over the Walker drum with five laps, thence to the 
tension wheel, and on to the inside. The shaft, whieh 
is a six-inch one, has broken at two different times 
within four months. What would cause the breakage 
of such a large shaft, it being only 4 feet long? 
Could the variations in the grooves of the drum made 
made by the wear of the rope cause the fracture? 
If the drums were not set true with each other would 

that cause the break? Yours, etc., 
R E E S E NOI.I., Kanglev. 111. 

February 4th, 1890. 

A Fan Question. 

Editor Collier;/ Engineer a.,.I Metal Minn : 

SIB:—Can yuu, through your paper, say whether a fan 
will give inure or less air at a certain speed with une or 
wo discharges of same area, and why ? 

The work necessary to pass the same quantity through 
the different sections will be proportional to a •'-'. 

Where the airway is 

5' ti' - 1 mile long s ,3 22 1 - l3 22. 
,v ::• • l " * ,-• in i . •_•< [28. 
4' • 2!' V J " .•* r3 13 X J > 33 • 202.5. 

Tutal 352.5. 

352.5 : 22 :: 99007.2 : 6210.02. 

Therefore, 1)216.02 units of work are spent in over
coming the friction of the air, through one mile of air
wav ."> - (i in section. 

\/,-,-• '/' \ .00000001 - 17130> 3 -
5247.48 cubic feel, the required quantity. 

30 

Feb. 20th, 18 Hum/dale, Pa. 

The Fifth or Higher Roots. 

Editor < '-Hit ni Engim < •* and Metal Min* r .* 

S m : — T h e following rule for extracting the fifth or 
higher roots, without the aid of a table of logarithms, is 
of mure universal application than any of those recently 
proposed in your "correspondence" column, and m a v be 
of interest tu vour readers. Let it lie required to find 
the ,'th root of a, in which a and a are both positive 
numbers, whole or fractional. 

Rule—Take b, some number, whole or fractional, whose 
nth root is k n o w n , substitute for a and b their values in 
the following equation: 

I: 
Va — I, 1 /a — b\" I ,a — l,y. "I 

1 * 

Find the value of /.from equation (1) and substitute 
for /. and •• their values in the follow ing equation : 

'' * ; -,*L,** : i-Jsin? + *•*• <*>* 
Reduce and find the value of .r. Multiply the value 

nf . thus fnund by the "lli root of I, and the product 
is the ..tii root ..f.. required. 

.V..'.*—The n u m b e r li, slmuld be assumed with the 

possible. i" of making the fraction as smal 

aid the fraction ' ,' be negative, change its si*. 
b 

second m e m 

qualto nsteadof 

Ream pie—Find the fifth root of 
[em given by Mr. Torev in vour .la 

A, B, C, all have same area. 
Yours, etc., 

BA I R D SNYDER, JR., Asst. Supt. 
Lansford, Pa., Jan. 29, 1896. 

Ventilation. 

Editor Colliertj Engineer and Metal Miner: 

SIR:—Will vou please publish the following in answer 
to P. ('.. Dominion No. 1, (.'. B., Nova Scotia: 

1. Two shafts ti feet by 0 feet, each 1,000 feet deep, 
pass 45,000 cubic feet of air per minute. H o w much 
must thev be enlarged to reduce the power required 
one-half?" 

2. In a certain mini* there are 10,500 cubic feet of air 
per minute passing in an airway 5 feel by 0 feet and 2 
miles long. Work was continued until the airway was 
2*\ miles in length, w hen a creep came on, wliich reduced 
the airwav in area for 1 mile to 15 feet, or 5 bv .'' feet, 
and for a further distance of one-half mile tu an area uf 
lOfeet, ur 4 teel by 2-} feet. What quantity uf air should 
then pass, the power remaining the same*.' 

ANS. 1. The work dune tu pass a given quantity uf air 
through an airwav is expressed bv the following equa
tion : 

/- / a ,f' 

«,' " "' (1)-
Now, let , lenglh uf one side uf shafts after being 
enlarged. 
Then 4 J* — perimeter. 
And.*---- area. 

[' 'f' - «for enlarged shafts. | 2 I. Whence 

The value of <* in {1) is twice lhat 

Hence, "["J * ' *J t ,:!,. 

Dividing CJ) by ' / ./' it becomes 

in C2 

Clearing I I) of fractii 
m d simplifying, il I..-.-... 

Therefore, . ,'* i.-,,*,;, 

instituting know n 

uml 

Axs. 2. /.- « .•' II. Therefore, 1" pass I0500 cubic 
Feet nt' air through ;m airway 5ft. nil. and _ miles 
long, it would require 

.IKHKKKHH . [IL- • 5) 11' < 0 ) ] * 2 > 1760 3 • 

( iVf ) ***** '''•"'""•- "'""' "f '•*"*'li-

T h e velocity through the altered airway will be in-
versel; as the area, that is, if 1 be the veloeity through 
30 ft. area, 2 1 3 will be the velocities through 15 and 
11) fl. area respectively. 

and pro, 

equatior 

which is the prob-
rv n u m b e r I. Here 

0,. o. U-tt, (»)' f. 
bstituting these values of a and t> in equation (1), 

- :='^ KJO^ *C]-=.I««7H 
tbstituting the values of /.* and n in equation (2) w e 
r = 069897 (169897)' = 

0 1 x 2x2-i 

.Multiplying this value of .f (1.034556+ ) by 

\[ (the nth root of b), we find that y g — 1.551*334 +| 

which is correct to 7* or 6 decimal plaees. 

Yours, Ac., S. A. COREY, 
Feb. 3rd, 1896. Hiteman, Iowa. 

The Fifth Root. 

Editor Colliery Engineer and Metal Miner: 

S I K : — I have read the explanation of the approximate 
rule for the extraction of the fifth and other roots hv 
Mr. T h o m a s H a n n a h with interest and pleasure, but as 
practical mathematicians practise a mure simple and 
more correct m e t h o d w h e n a table of logarithms is not 
io hand, I beg to give the rule for the assistance and 
encouragement of vour must industrious correspondents. 
Suppose w e require the fifth root of the n u m b e r 
14348907. By pointing off five places it bet es 
143,48907, and bv trial w e see the root lies somewhere 
between the numbers 20 and 28, and w e then proceed 
io reduce the n u m b e r to the fourth power hv dividing 
twice the given power by the s u m oi the trial roots, as 

l4:;-,S!,l,7 2 531441. 
( 21. 28 ] 
Then |' .">:W441 -- 27, Ihe true mot. (ir, to extract the 

biquadrate rout, extract the square root of the square 
rout. T h e sixth rout can he- found bv the square root of 
the cube root, and Ihe seventh rout can he found by 
multiplying the given n u m b e r by the s u m of the trial 
roots, w h e n the product will be double the eighth power 
of the •'<>ol required, therefore divide bv 2. and extract 
the square root uf the square runt, and the third mot 
thus obtained is the required seventh root. Tin* ninth 
m o t is found like the fifth by reducing, that is reduce to 
the eighth power. 

Take care that in all cases Ihal one of the mots is a 
little less, and the ot hn* a litt le greater than tin' required 
mot. ' Yours truly, A J A X . 

Otto-Hoffman Coke Ovens. 

The plant of sixty Otto-Hoffman coke ovens erected at 
Johnstown. I'a.. is nou in operation. Mr. John Fulton 
furnishes us the following data regarding this plant : 
The plant cost $301,500.23, including exhausting and 

condensing plant with ammonia factory, or $5,025 per 
own. It is designed to add (it) ovens to this plant, at an 
estimated cost of §100,000. This addition shows ihe cost 
of each oven itself to be $2,760.06. The plain thus en
larged will exhibit a cost of $3,805.83 per oven, includ
ing by-product saving appliances. The exhausting and 
condensing plant, wilh ammonia factory, has cost 
$134,301.03, or $2,238.35 per oven fur the 00 ovens now 
in blast, and forthe 1211 of proposed plant, $1,119.18 per 

PRIZE CONTEST. 

Prizes Given for the Best Answers to Questions 
Relating to Mining. 

For the best answer to each of the follow ing questions, 
the value uf $1.00 in any uf the books in our book cata
logue, ur six months' subscription tu T H E COLLIERV 
ENGINEER A N D M E T A L M I N E R . 
For the second best answer tu each question, the 

value uf .Ml cents in any uf the bunks in our hook cata
logue or three months subscription lo Tm*; COLLIERY 
E N G I N E E R A M I M E T A L MINER. 

Hall, prizes ft.,- answers ia tin same question "'ill tint l„-
awarded la uny .me person. 

Conditions. 

First—Competitors must lx- subscribers tu T H E COL
LIERY E N G I N E E R A N D M E T A L MINER. 
Second—The name and address in full ofthe contestant 

must he signed to each answer, and each answer must he 
on a separate paper. 

Third—Answers must be written in ink on one side of 
the paper only. 
Fourth—"Competition contest" must be written on 

the envelope in which the answers are sent to us. 
Fifth—One person mav compete in all the questions. 
Sixth—Our decision as to the merits of the answers 

shall be final. 
Serenth—Answers must he mailed us imt later than 

one month after publication. 
Eighth—The publication of the answers and names 

of persons to whom the prizes are awarded shall be con
sidered sufficient notification. Successful competitors 
are requested to notify us as soon as possible as to what 
disposal they wish tu make uf their prizes. 

Competition Questions for March. 
Que.. 211.—As w e are striving to m a k e our proposed 

n e w safety lamp the best in tbe world, it certainly 
should be uf some service in testing fm* gas, and as w e 
require some additional information to enable us to 
m a k e it so, let ns hand ourselves together for mutual 
help and w e are s u m to succeed. Then let us k n o w at 
once wbat m a k e s the gas cap tail u p in a blue stream 
above the urdinary flame of the safety lamp. 

Q U E S . 212. — W h e n an explosion of fire-damp occurs in 
a coal mine, i m m e n s e volumes of gas and air rush u p 
and out of the shafts, and at thesame time the expanded 
air and gas rushes into and becomes compressed in the 
gobs, du you thihk then that a correct sample of the after
d a m p produced by the explosion is procurable, and if so, 
where would you expect to tind it ? A n d while so doing, 
will vou explain tbe recoil, or back rush of air into the 
levels, rooms, etc., after the blast has expended itself.' 

Q U E S . 213.—I a m a mine superintendent fm* tbe Black 
B a n d Cual and Iron Co., and the principal director has 
requested m e to read a paper before a meeting of the 
mine foremen uf the distiict on the principles of con
struction and the* m o d e uf action of the electric motor, 
such as is used for mine haulage. lie says the descrip
tion must be brief and applied entirely to the magnetic 
field, and must only mention the commutator by a refer
ence to its use. N u w , as electrical appliances have c o m e 
to the front for mining, I must either write this paper or 
lose m y position, and 1 do think you will therefore m a k e 
an effort to help me. Then, please give m e the principal 
points required for a good paper. 

QUE-*. 2 1 4 . — W e are about to open out a tine seam of 
bituminous cual that is 5 feet thick; and tu work it w e 
are going to sink shafts that will be 820 feet deep. Be
fore, however, fixing un what should be the sizes of the 
shaft sections, w e wish to determine what have to be the 
dimensions of the ears. T b e specific gravity of the coal 
is 1.27, and w e want an output of 1,000 tons per dav; 
will yuu, then, give us a sketch in elevation of the ear 
vuu would recommend, and be careful tu give the dimen
sions and capacity uf ihe box, the sizes of the details of 
tbe bottom frame", and the sizes uf the wheels and axles. 

Q U E S . 215.—In surveying around the bottom of a 
mountain, w e m a d e all tbe necessary levels and insets 
tu determine the correct figure uf a truly horizontal base 
that was jusl touched by the western side of an out
cropping coal seam. F m m the plat w e found the figure 
to be practically that of an ellipse, with its major axis 
coursing from south lu north6,012 feet, and the minor 
axis coursing from east t'o west for 2,842 feet. T h e 
mountain is 1,800 feet high. T h e coal seam is 4 feet 
thick, and is overlaid with a strong sandstone. W e 
levelled uur transit at a distance of (14 feet eastward of 
the eastern end of the minor axis, and with the center of 
the telescope 'it an elevation of 4 feet 1 inch above the 
calculated level of tbe base, the bottom uf the cual seam 
here m a d e an angle uf elevation of 38° 2li', and the dis
tance measured in a straight line f m m the p l u m b point 
mi the ground tu the bottom uf the cual seam was found 
tu he 1,026 feet. N o w , I wish tu k n o w three things that 
I a m sun* vou will calculate fur m e . 

First.—AVhat is ihe pilch uf the seam'.' 
Second.—AVhat is the area nf the seam ? 
Third.—AVhat percentage of this seam could be reason

ably worked? Show with a sketch how von find the 
pitch, 

Q U E S , 210.—One of the air-ways in a mine is 6 feet 
high and 9 feel wide, and formerly a large volume uf air 
was passed through it with a ventilating pressure of 1.2 
inches uf water guage. Afterwards a regulator was fixed 
in tbis air-way to reduce the quantitv passing to one-
third of the former volume, and recentlva n e w ventilat
ing fan has been started at this mine, and it is treble the 
power of the former one. X o w I will be obliged if you 
will determine for m e live things: 

Firxt.— W h a t is the length of the air-wav, taking the 
co-efficienl uf resistance at .00000001 V 

Seeond. W h a t was the original quantity passing 
through the air-way? 

Third.— AVhat is the difference of pressure on the two 
sides uf the regulator now, and what was ii before the 
n e w fan was started? 

http://th.lt


March, 1896. T H E COLLIERY E N G I N E E R A N D M E T A L M I N E R 181 

Fourth.—What is the height of the water guage now 
for the drift? 

Fifth.—Wbat is the quantity now passing through the 
regulator in cubic teet per minute ? 

Answers to Questions which Appeared in the January 

Issue and for which Prizes Have Been Awarded. 

QUES. 190.—In the construction of our new safety 
lamp, do vou think we should adopt the principle of llu* 
tubular pole-ihal are the distinguishing feature of ihe 
Gray lamp. This lamp is preferred for gas testing be
cause it can detect a thin stratum of gas just underthe 
roof uf the seam. A shunt is provided in some "makes" 
of this lamp, to cut off the supply uf air down ihe pole-, 
anil admit the supplv above the glass cvlinder, as in the 
Marsaut lain]., when il is not required to lest for gas 
near the mot. Now I should like you to answer me 
three questions to aid 11 ie in deciding the point at issue: 

First.—Why is the supply of air from the poles cut off 
when the lamp is in ordinary use? 
Second—When the lamp is fed witb air fmm the 

poles, if you give i( a quick sudden drop ihe light goes 
out. How is this'.' 

Third.— W h e n the lamp is carried in air charged with 
gas, if you move it quickly and suddenly upward, it tills 
with Hame. How is this'.1 

Axs. First—The supply of air from the top of ihe pules 
is cut off fur ordinary use fm* three reasons: 1st. Tu pre
vent the entry of gas that might lill the lamp with llame; 
2nd, if bv any means ihe lamp was rapidly lifted it 
might fill with flame; 3rd, if the lamp was rapidly 
lowered when fed bv the poles it might be extinguished. 
Second—The air moves down the poles wilh a velocity 

due to the pressure .-el up hv the motive column, and 
when the downward velocity of the lamp exceeds the 
downward velocity of the air in the poles the supplv of 
air to the Hame is'cut off and the light is extinguished. 

Third—When the lamp is suddenly lifted upward the 
supply of gas and air to the llame is increased and the 
result'is the lamp tills with flame. 

.lulls V E R N E R , 
Lucas, Iowa. 

Second prize, J O H N .IKNKINS. 
Dingess, West Va. 

Qi ES. 200.—We an* going tu prospect I'or coal, and at 
Mr.t we will onlv ,-e;-,i\ I: f :r in.h: :li n:. bv examining 
the exposed rocks, and therefore We must get up in guod 
shape our paleontology, in so far as the fossils that 
characterize the Silurian, ihe Devonian, ihe Carbon
iferous and the Triassic formations are concerned. Will 
\uii then assist Us hv naming the examples lhat We 
ought tu know, and give them under four head,-: 

First.—Negative examples, as of the fauna 
Silurian and Devonian series. 
Second.—Positive examples, as of the fauna of il 

Carboniferous and Triassic formations. 
Third.— Negative examples, as of the flora of tl 

Silurian and Devonian Eonnation. 
Fourth.—Positive examples, as of ihe flora of t 

Triassic and t 'arboniferous formations. 
ANS. First.—Negative examples supplied from the De

vonian fauna, are irilobites such as the Dahnanitl and 
phacops, and the characteristic ganoid tishes such as the 
cephalaspis, and among shells the spirifer formacula, a 
Devonian brachiopnd. The Silurian fauna ihal give 
above all other examples, the st abundant negative 
indication- ,,f coal, are (he graptolites, ur peculiar sea 
pens of the period. 
Second.—The footprints of reptiles on the bedding 

planes of the sandstones arc lirst met with in the rocks 
of ihe Carboniferous period; and on the bedding planes 
of the shales of the same period lainellihianchs, 8UC 
as the Solo, ya anodontoides are frequently found. 
In the Triassic rocks the true encrinites, and beautiful 
cephalopods are found, such as the Ceratites nndusus, 
and now we find reptilian life most abundant and especi
ally ihe teeth of labyrinthodonts. 

Third.—Very few examples of plants are met wit 
Ihe Silurian mcks, and what are found are lowly ex
amples of acmgens, hut the Devonian flora is somewhat 
abundant and is closely allied to that of Carboniferous 
times, although it- negative character mav be seen in 
its lower development. 
Fourth.— Positive examples of the Carboniferous Ilora 

are abundant, such as pecopteris neuropterus, sigillaria, 
stigmaria, calamites, etc. Positive examples in the Trias, 
the peculiar horse-tails and coniferous tree-. 

JosEim VIRGIN-, 
Second, Jons FLETCIIEK, Holsopple. I'a. 

428Tonti St., La Salle, III 

QUES. 201.—In M. Murgue's theory of the equivalent 

orifice, the following equation is given : A •-> 
1 11 G 

and I will be obliged if you will inform me how he gets 
.4 for a constant. I know he takes the vena contracta at 
.62 and that .1 is the square feet in the equivalent orifice, 
ti is the quantity of air in thousands of cubic feet per 
minute, and II' if is the water gauge. 

Axs.—The "equivalent orifice" dependsupon the law 
tbat the speed of How isthe velocity due tothe height 
of column of ihe flowing air, which is re).resented by the 
gravity formula, 

r - - i 2 , A : 
The quantity passing through an orifice in a thin plate 

is takeu as 0.62 of the quantity due tothe area uf the 
whole orifice. Hence, fur the e.mi contrtTcta the formula 
becomes 

r=o.*;*_'.i , •• 

In the last, equation, as h must be reduced to air col

umn, there is introduced the factor ---, expressing the 

relative densities of wnter and air. 
Simplifying this equation fur waler gauge as usually 

taken in inches, remembering 2 g (54, we have 

The normal relative densities of water and air being 

V 0.024 r 
l.tHHiand 1.2; this becomes .1 

41.28 | h 1 I, 
In the above,!' volume in cubic feet persecond. 

The volume in thousands of cubic feet per minute is used 
by Murgue. Representing this b-, Q, the equation be-

A 
24 Q 0.4 ',' 0.4 Q 

00 | ;, , /, '" | \\ <, 

J. J. ORMSBEE, Henrv Ellen, Ala 
Second Prize, JOSEPH J \MI>, 

Sioux Falls, South Dakota. 

Qt-ES. 202.—We have a seam of eoal with a soft wet 
Hour, and the immediate roof is a slate 2 feet thick and 
il falls. The seam is 4 feet thick, is at a depth of (il2 
Ieet, and consists of a soft coking cual Iving nearly level. 
W e have tried longwall working and il has proved a 

great failure, as the packs sink into the H *. W e have 
700 acres available and the field is nearly square. The 
coal is valuable for coke making and we cannot give it 
up, then will yon Send us a neat plot of how you would 
work it. You"might locate your shafts in the middle of 
the field, and give us the sizes of your roads, and pillars, 
if any. 

Axs. I would work tbis seam on the room and pillar 
double-entry system and would if possible drive each 
entrv to iis limit before starting any room- on it and 
would begin to draw the room pillars and entry stump? 

-'<//<. or, 

.1 : 
I 

0 . 0 2 - -2.t I, 

together as soon as tiie r s were up, starting r< 
the end of the entry first; in this wav we would main
tain good haulwavs, drainage and ventilation, with the 
least wa-te ofcoal fmn. crushing and the least danger of 
gob fires, etc. The dimensions, the sizes uf the mads, 
pillars, etc., and courses of the air are given in I la-
sketch. CHAS . KM. B O W R O N , 

Tracy Citv, Tenn. 
Second prize, H. K. M O B E R L Y , 

West Newton, I'a. 

Qi !>. 203.—The same coal seam is pitching heavv in 
one region and in another it is Iving quite level. The 
thickness and quality uf the coals are, however, equal iu 
the two eases, and we wish to invest in one of them, 
which do \ou prefer and why? 

ANS. The areas and the qualities of the coals nut being 
given. I will assume that tbe areas are equal, and that 
the qualities are first-class bituminous, and under such 
conditions I would, if the level cual is drv, prefer it tu 
that lying in the pitching r ̂ 1 n for the blowing rea
sons : 

First—There is less probability of ihe coal cropping 
out in ihe level lield than there is in (he pitching one. 
Seeond—The level region furnishes a choice of location 

for the shafts, and better facilities for drainage, hoisting 
and ventilation. 

Third—The level coal can lie worked bv anv system 
that will favor a reduced cost and less crushed and in
jured coal. 

Fourth—No pillar coal need be lost, or al anv rate a 
higher percentage of the level seam can he secured than 
that of the pitching une. 
j Fifth—Tlie lirst cost and maintenance of ears, ropes 
and roads is much less for a level seam than fur a pitch
ing mie. .JAMES T.vsKER.Old Forge, Pa. 
*"* 'Pro, P. II. CABICOI.L, Vivian, W. Va. 

QUES. 2(14. W e havo three mines all working the 
same vein, and we will call them .1, Band C. The cover, 
the Hour and the depth and thickness of the coal are in 
all the cases about equal and the svste f working this 
4 foot vein is the same at each mine, and that is long-
wall advancing. Now the superintendent at .1, works 
on the principle of having plenty of "pit room" nr a 
working lace far in excess of that required for immediate 
use. The superintendent ;it B keeps no more working 
face open than is required fur immediate use, but believes 
in having all ready for unexpected events. The super
intendent at t' does not believe in plans for future work-

ami ivaj. the harvest'of his labor, this being a good 
presentation of the three cases, will you please give 
them your close attention, and let me know at vour 
earliest, how il is that onlv one of the-e mines pavs the 
company, while the other tWu an* a "dead" loss, and 
be careful to sav whicb mini' pavs, and show the reasons 
W hv it does SO.' 

Axs. 1 vote fur the superintendent at -I. For pillar 
and room workings, no doubt />"s policy would be guod, 
but for longwall you cannot help having " plenty of pit 
room" if yuu are working the right way. In longwall, 
yuu h a w water and falls tu provide for, and if you had 
nut mure face than that immediately required, you 
would not employ more than two-thirds of your men. 
.1 can, therefore, always be depended on for a full day's 
work and an increased output at a moment's notice. 
After longwall is opened up and settled, it is easily and 
cheaply kept open. 

I am therefore sure that Ii and ''could not by any 
means make their longwall pay, for longwall ean nut 
be worked to profit when the face is crowded for cual. 

WILLIAM HODGE, 
Second, J O H N FLETCHER, Forbush, Appanoose Co, 
428Tonti St., La Salle, III. Iowa. 

[A very great number of competitors sent in answers 
tu question 204, and they all except, the two gentlemen 
just mentioned, went in for /;. Now had the workings 
been room and pillar, no doubt B was the man ; hut as 
thev were longwall, /." and '' must have been working 
with fast sides in longwall panels, and therefore chop
ping and pounding the coal into slack, with the result 
that the mines could not pay. Again, vmi cannot have 
a circular or semicircular longwall" face,'and restrict the 

lgth of the face lo ihe requirements of your men, for if 
you du, you musi work wilh fast sides, and stand by the 
consequences. W e hope our friend- will be more care
ful to read ihe condition- of the questions in future. 
— Ki..] 

Examining* Boards for Mine Inspectors 

Owing to ihe illness and continued absence of Hon. 
Mason W'eiihuaii, Judge Bechtel, of Schuylkill county, 
postponed action on the appointments for iln- several 
examining boards until late iu January, hoping that 
.bulge Weidman would reach home in time tu participate 
in the selection of iln- appointees. These appointments 
should have been announced on the first Monday in 
January, (in Jan. :;ist Judge llechtel announced the 
following appointments: 
Board to examine applicants for the offices of mine 

inspectors forthe Sixth, Seventh and Eighth districts: 
Engineers.—"Ruber S. Thompson, Pottsville; John R. 

Hoffman, 1'ottsville. 
Mim,-,,._James Roberts, Girardville: Frank Kessler, 

Forestville; James J. Brennan, St. Nicholas. 
The onlv change on this board was the substitution of 

Mr. Brennan, who succeeds Mr. John \V. Dempsev, of 
Minersville, whose recent promotion renders him in
eligible. 
To examine applicants for mine foremen's certificates: 
Sixth District.— William Stein, mine inspector, 1 r officio, 
nandoah; William II. Lewis, superintendent, Shall 

'. (».; Frank Wileoxen, miner. Shenandoah; M, J 
Srennan, miner, East Mahanoy township, 
s,i-,„th District,— Edward Brennan, mine inspector, - r 
(fit-in, Shamokin; Andrew Robertson, operator, Shamo-
:in; Robert Muir, miner, Mt, Cannel; Adam Bachman, 
miner, Ashland. 
Eighth Distrirt.—John Maguire, mim* inspector, ex 0$-

•<•. Pottsville; Tl a- Doyle, superintendent, Pottsville; 
rhoma- Holahan, miner, Mid.lleporl; David Tucker, 
miner, Pottsville. 

The Lehigh Valley Coal Co. Absorbs the Interests of 

L. A. Riley & Co. 

For some months past negotiation.- have been pending 
which culminated Feb. loth in the absorption of ihe 
interests uf the firm uf L. A. Riley & Co. bv the Lehigh 
Vallev Coal Co. 
The lirin of L. A. Riley & Co. have, for a number of 

vears. been the operators uf the Centralia and Logan 
collieries, at Centralia, Pa., and mure recently uf the 
Big Mine Run collierv, near Ashland, Pa. The'firm also 
controlled the lease uf what is known as the German-
town tract. AM uf these interests will on March 1st pass 
into ihe hands of the Lehigh Valley Coal Co. The col
lieries included in llu* transfer are large mies, producing 
in 1K94 294,700 tons. Thev afforded employment to 
nearly 1,200 people. The acquisition of the Germantown 
tract'liy the Lehigh Valley Coal Co. in all probability 
means the earlv development of it. Surveys have al
readv been made and a preliminary route laid out for a 
railroad to this tract. The location adopted is said to 
run from a poinl near the old Continental collierv north
west to the point of Locust mountain, thence along the 
mountain side touching Byrnesville, thence into the 
tract. The immense store at Centralia was not included 
in the deal, but llie business will be carried on by a 
separate company with Mr. Theodore F. Riley as general 
manager. 
Tin* money consideration involved in tlie transaction 

has noi been made public. 
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I the Cpi 

<lil was plant an ash-tramway i see A, Fig. 1). The ashes from .... ,- , , ,, . ... ,. . ,,-, , -,,-• 
i I',,,,,' ihe grates d u m p directly into the car, and removable "'/' '•'•"•"'•. P*..Alll.s .,"" ',' M,hvI"*7

ke'?' XN|S" ls 

found, plates in the floor provide a d u m p for ashes when boilers ??"tl,er,?l'.w ady,nia-, '." l'"\ ° ™ , E S ™ *1™ M E T A I . M I N E R . In whal m a y be termed heavy mine 
lipm 

I.l w I be fai 
In tlu 

iter than a catalogue of what they 
Ldvertisement they simply group 

everything from power plant to special machinery for 
' nent of ores ofall classes. 

the short lla incident to the com bust ion of the fuels needs no other testimony than the " repeat " orders 
ilurian and Devonian rocks, now being generally used throughout the anthracite dis- i some several times repealed i ihey have received from 

The geological survey in" 1852 determined the existence trict, which fuels contain as (ugh as 52 per cenl. ash. large mining concerns. By means of these ndvertise-
of gold-bearing alluvions over an area of IO.IHHI square The fuels used at this plant consist of the chippings ments mine superintendents and operators will be kept 
miles in Quebec and Nova Seotia. also along the Chan- and dirt from ihe breaker rolls, conveyed from the informed on " Prescutt " pumps and it will be worth 
diere river, breaker direct into the boiler room, thus saving all while io note each carefnlh as thev appear, for each one 

In British Columbia gold was discovered on Frazer handling of fuels. will show a p u m p actually" built, where it is in use, and 
river iu 1S3N, causing a great "rush" of prospectors. There is provided throughout the entire from of the eondit' 
San Francisco was nearly depopulated. Gold w.,s plant an ash-tramway (see .4, Fig. 1). Tin 
traced MIX) miles up the river to Caribou. <> 
river. 25(1 miles still further north, gold was als. 
In 1S72 discoveries in the Cassiar distiict, 800 miles north are being cleaned. The connecting duct from 
of Victoria, caused the "Stickeen river rush." The clined chute from the grates to the-alh car is closed with ^ m f » e n . V the lls* "< w h a t the Allls Co" does not 

Frazer river deposits paid only to a limited extent and a damper, connected to the front of the boiler, j 
were soon worked out. The workings were principally A n underground air duct running the entire length of ., '!, , , 
in shallow* placers and river bars, but at Cariboo then* the plant is show n at B, Fig. 1. This duct is connected " l" .l,llllrl'. * l m i " g Machinery, 
are channels beneath the hed of the present water- through the bridge wall with hollow blast boxes con
courses, shafts are sunk from the surface to the gold- trolled by a lever irom the front of each boiler, by means 
bra ring el ia unci- through a covering of clay and gravel, of which the introduction of air can be regulated to suit In no class of engineering are better measuring instru-
The bed of the ancient stream when reached is followed the conditions of running the plant. ments required than in mine surveying. For this ser-
and worked by drifts. The expense of working owing On plan view, Fig. 2, is shown a duplicate fan system vice steel tapes have, verv properly, superseded tin
to a superabundance of water to contend with has (see .1 and E) for the introduction of forced blast under chain. The numberof makers of steel tapes for engi-
caused operations almost to cease. North of this the the grates. In combination with the blast the exhaust neers' use is comparatively small, however. The Luf-
climate is an obstacle, as work can be carried on only steam from the breaker is conducted into the under- kin Rule Co., of Saginaw, E. N. Mich., is the largest in 
during a few months of the year. ' lold is found in the ground duct ( /•', Fig. 1 |, and takes the place of the old this country making these goods exclusively, if not in 
Leech river, in Vancouver Isle. From 185S to 1880 system of utilizing live steam under the grates to prevent the world. They make everything in measuring tapes 
$45,140,889 has been extracted from the placers of clinkering. The latter practice entails a usage of not from the little ones of a single yard in length to those of 
British Columbia. less than S per cenl. of the steam generated. 2,000 feet and upwards for artesian well measurement, 
To the other gold placer deposits in Xorth America The plan- as shown have heen modified by the and of qualities guaranteed unsurpassed. Some of their 

we shall devote a special article, after this general sketch adoption of a single blast fan of larger capacity, lo work specialties in tape reel- and cases are marvels of con-
of the distribution of gold deposits over the world, for separately or in combination with an induced draught venience in use. This concern begin with this issue an 
the materials of which we are largely indebted to system. The stack used in connection with the induced advertisement of their goods, and hereafter will keep 
Bowie's admirable treatise on hydraulic mining. draught is but 4tl feet high from the boiler room floor, " Lufkin " rules and tapes prominently hefore the min-

and is provided with dampers by which the fan can be ing fraternity. It will he worth the while of everv civil 
M O D E R N S T E A M P L A N T F O R M I N E S . closed off entirely from the system and the stack used and mining engineer to send to the Lufkin Rule Co., 

for a natural draught in connection with forced air blasts for their catalogue and inform himself concerning these 
A n Economical H i g h Pressure W a t e r T u b e Boiler under ihe grates. Both the forced blasts and the in- goods. 

Plant Erected by the Lehigh Valley Coal Co. duced draught system are of sufficient capacity to be run " ln t|„. •• •• ,liachinen for elevating and conveying 
•II as in everv other iudn-irv ihe independent ol ihe other The teed water is passed ,.„.,,_ ,„,, „r nther heavv material the Brown Hoisting 

fits depend entirely on t l w & o l e r o Z t n secured t ! ' . n ' " " ^ V * " 1 * ™ 3 " . „ T . S ' ^ I V ^ L ' V n ,̂.'d.'".- -̂  *""• Conveying Machine Co., of Cleveland, Ohio, has 
i pr 

out of the stack. The economizers are P,x.ci;dties known to mine managers throughout the 
htled with an automatic cleaning device. cuuntrv wlll, will find j, ,,, tIieir interest to send for 
which prohibits any collection of Une dust catalogues of their machinery, and to bear them in mind 
on the surface of the lubes. Ihe working w-hon erecting new plants or remodelling old ones. 
oi the whole plant, both as to induced ' 
draught and forced draught, is automatic. Adequate steam pressure at points of utilization, econ-
and the speeds of the fans are regulated to " m y in steam production and safety, are prime requisites 
suit Ihe demands on the boilers. "I the boiler plant al every mine. A cheap boiler that 

The operation of the 1,500 horsepower is is cheap only in first cost is expensive in every instance. 
conducted bv eight mfen, four to a shift of Heine Safety Boilers, which are advertised in this issue, 
twelve hour- each, making an actual saving are fast gaining in favor for mine use. The manufactur-
in labor over past practice at this plant ot ll*- guarantee their superior merits. 
over seven thousand dollars per year. Tlll. pnSll.r Engineering Co., of Newark. X. J., are 

1 he plant as installed was under the mi- manufacturers of superior tvpesof reducing valves, p u m p 
mediate supervision of the designer, Mr. governor, and in fact a large number of most excellent 
Samuel D. \\ arriner. Mechanical Engineer, sk-am specialties, some of which we hope to describe in 
Lehigh \ alley ( oal ( o. .l,.,.,!! in fm,,,,. jSSUCg ,,f ,],*.. j,.MI II-.II. Their specialties 

T,,,. T, . are of such a nature lhat everv mine manager should 
Mine Equipment. ,.,„,„. .,„ ab,„,t ,,„,„ , ,„ •• ,,„.„. ,,„.,],„_„„.. shou,d 

Thai steam pumps form a verv important be in every mine manager's hands. 
part in mine equipment and^pcrkion is well Lumta.'is a m i m, supplv thal is in constant demand. 
attested by the number "I advertisements A ] „„. „„„,,„.,. „,- other advertisers making a speci-
of same by prominent pinup builders regu- ,||lv J nli „.„,,. m lnnlbt is „„. (-,„,„ „,',,|,|, 
laily appearing in 1 MK (ol, l.ll.KY E.VG. SEEK ,„,„,„.,. ,. , s,,,„ l t, m ,., •„„.;,. advertisement 
ixn M E T A L M I S E R These advertisements a p p e a r a for the first time in this issue. 
ar.- worthy of careful note by mine supenn- ' l 

ten. Ients I operators, for. as now arranged, 
they show almost al a glance the salient A n Efficient T y p e of Boiler. 

I"-1 •""" i'i* '""*•. eharacteristies of design of nearly all the '* 
such that in manv cases the profits on mining and pre- leading builders in such a way as to afford easv coin- II. E. Collins &Co., Pittsburg, I'a., sole sales*agents 
paring coal are «;" or "minus" unless advantage is taken parison of pain ins. for llie Cahall Vertical Water Tube Boiler, manufactured 
of everv opportunity to reduce cost of production. X o One steam p u m p advertisement, forthe tirst time ap- by the Aultman & Tavlor Machinery Co., Mansfield, 
pel-sons' realize thi- 'm..re than the practical m e n al ihe pearing in lliis issue, is that of the Fred M. Prescott Ohio, iep.nl the following recent sales.il* Cahall boilers: 
heads of ihe larger companies engaged in ihe business. Sleam Pinup Co., of Milwaukee, Wis. This advertise- National Chemical Co., Cleveland, (I., 150 II. P. Re-
This necessity for greater inomy, together with llie ment during ll urse of its publication will he some- public Iron Works, Pittsburg, i fourth order I 2511 H. P. 
necessity for more effective -lean, power at engines and thing more than an '* illustrate.I husiness card" ..I* the Municipal Electric Lighting Plant, London, Ohio, 250 II. 
pumps located at a distal from the boiler plants, has 1 corn named. It will be noted that in thi- issue is P. Voight Brewing Co., Detroit, Mich., -.011 II. P. 

hitn 

•cured . *>**,•. --""*-"-"• »*"•*•' ^u«";.««ci ..e-... ....... ..... and Conveying .Machine Co., ..1 Cleveland. <ihi... has 
,„,',..,, ti"(1 leading to the stack, thus utilizing all the heat ln [,„. ,,..,„ ,.nl„n.a ,,„ ,,nvial,l,' reputation. The appear-
* B • the waste gases and passing Lhcin at a very low temper- .,,„,*, „f their Advertisement in this issue will make Iheir 
us ,ue ,,, ,,. ,.iii *.-,..!- T U .̂.s.-....; .,«..., ... . . . . 

•lie, Mich,, (fourth order) resulted in a marked ini] 
plants. Tin* old wasteful cylinder 

pounds of strain, and whieh onlv fur
nished a distant p u m p or engine 
sleam ai -Hi or 50 pounds pressure, are 
rapidlv being superseded by improved 
high pressure boilers, whieh generate 
sleam more economically and whieh 
are capable of supplyingsteam lo dis-
l:inl points al ; v efficient pressure. 

"ue of tin* latest of these improved 
plains is the one illustrated herewith. 

The Figures 1 and 2 show llie gen
eral outlay of I,:,INI horse-power Bab
cock & Wileox waler tube boilers as 
installed for ihe Lehigh Valley Coal 
fo. al their Hazleton No. 1 colliery, 
Hazleton, I'a. The plant eoiisisis of 
six; boilers of 250 horse-power eaeh, 
;u*ranged two in a battery, so connected 
that eaeh 250 borse-power can !"• run 
independent of the o| her. Each 250 

horse-power i- connected lo two steam 
uml water drums 42 inches in dia ter 
and 2'! feel .*; inches long, providing 
a steam disengaging surface and steam 
storage capacit v perfectly in accord 
with the heavy demands" of collierv 
work. Tin* boilers are designed for a 
working pressure of 175 pounds to the 
square inch. 
The boilers are of special design, built 

tm* burning very low grades of anthracite fuels. Thev ed for mining service, and notes appended slating where :,IHI 11, p. Jefferson Coal Co Coal Glen Pa 500 H 1' 
have a gnite area oi t*8 square feet for each 250 horse- and under what conditions it is in use. This advertise- Ohio Iron Co., Zanesville, Ohio, 500 II P 
power, eaeh grate being'.i feet 8 inehes wide by , feet ment is virtual 1 j a news item and a good one :il that. The boilers for the Republic Iron Works are for the deep, having three lire doors, wilh an uninterrupted (in* I ir n.-xt and succeeding issues lla* same practice will utilization of waste heats from heating furnaces ; those surfa,*,* ihe mil width of the boiler without any inter- he followed. Tlie Prescott Co., have thus far made a for the Ohio Iron Co., nr*- for blast furnace gas and the vening hnek arches to necessitate constant renewals, specialty of , ips for mining service, and their ability balance of the orders mentioned an* for boilers of the The furnace is made low to secure ih.. best results from to cope with ihe severe conditions imposed in I his work direct coal fired type. 

http://iep.nl
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T M I , ' IM'ni'l'l.X'C I V M I V I V T l minute, can be produced by means of lime ( es en- ber at the closed end, and this is done b* fixing in an 
1 H t 1 K U u K I V O O I A A 1 1 A 1 A U . veluped in foil except on the face, uml encased iii a air-tight partition eight feet from the end. Along Ihe 

cylinder of cotton tissue. In neither case were there -i.l.s ..f the boiler are three windows for making obser-
any delayed shots observed in these tests. vations. O n fhe bottom of the boiler al the closed end 

Abstracts I"ruin the Proceedings of tilt' M i n i n g the examination was extended to the effect of unfav- a 1 tarie tixeil in masonry for tiring the charges, and 
orable surroundings ..11 the efficiency .>i the cartridge, ihe shots are fired by electricity. Such in short is the 

Societies I'or instance, such as firing shots:—(<o In verv wide til up thai is called the experimental stati..u. The ex-
wet boreholes or water-bearing rock; in ire.-lviiig perimentists n o w under notice were Messrs. E. W . Thir-
blasting charges under wnter; to dislodge misfires by in- tell, A. A. Atkinson and M. Hall. 

Anil Journals of Europe anil America, Illustrating the sertinga new cartridge in the water tamping. 1/. 1 In line Bet of experiments were tried as strength tests 
,, ,, , ,, , .. ,, . , .. upward-sloping holes. (<•) In holes pointing vertically and these were done by setting the mortar outside in 
Mote Modern Developments in all Branches ol the upwards (roof shots). Here also favorable results were tl pen, and tiring it "in every enseal an angle of 55° 
Mi,,:,,., ,„d„atrv obtained leading 1.. the following conclusions:—First, elevation, and using a 35 pounds projectile with a charge, 
.11111111, llllltisllt. t|]|| w h e n n b l a s t i „ g ,.,,,„„,. |itk,d „;,,, ., ..,;,,„,,|" | i m e |n ,..„.,, ,,.,.,. of „, „,..,„„„,..., ,„.';;,-, ,,[ ;lll ,„,,,,.,. ,,( ,|„'. 

cone is inserted into the water tamping of a wide bore- explosive tested, and the exploding was done with N n 
W A T E R C A R T R I D G E S F O R B L A S T I N G . - The hole, or even merely dropped into water, the shut will 111 del rs, ind disregarding tf.e order in the sue' 
" following article hy 1,. Jaroljmek was translated l„, li,,.,l atthe interval to which il is timed. This allows cession in which the shots were fired the following were 
''",<" ' ''*'"'•' n foi* the CoKirru Guordiaii .• i,on-h.. les sloping in :i 11,, unward direction to be filled the distances in feet to which the projectiles were 

J„ M,„,,„,:, ih, Danger 0) Blcmlmi/.—It has all along th e simplest an.l safesl wav, a poinl of particular in,- throw,, by the charges of the different explosives: 
been the predominant idea m the minds of all connected portance in quarrying and' surface blasting. In sub-
withthetec] logy ol explosives, to minimise the dan- marine work the cartridge, enclosed in :, lead pipe, D1„, ,.,,". 
gcroi blasting operations Thev can, however, O n , be merely r .ires lowering fill i, rests on the spot to be N • of Explosive. S'*,,"' "'Sit0* SSSuta "lis 
considered safe provided the cartridges fulfil the follow- blasted. Secondly, that the angle al which an upward irojeeme. '""-• thrown. 
ing requirements:—(o) Abolition ol manipulation in hole is inclined has no effect on the timing of the eart-
Igllltlllg; /.. rejection ol the present detonating mate- ridge, fhe difficulty ol supplying the water decreases Pounds. ,,,„„ s, Feot. 
rials; , .• i absent he necessity .,1 tamping as i„.» as the angle of inclination falls below 45 degs., and wilh 
understood; Id) substitution ,,f a perfect tamping m a - the timing of ihe -hot, bul the removal of misfires in ,, „•, 
tcnal; 1. , effective cooling ,.1 the gaseous products ,.i upward *s requires more care ..11 llie part ..I* the Dynamite is S IS 
explosion. A new process to comply with these condi- miner w h e n water cartridges are used than in the case Roburite a*. 10 192 
tions m u B t be automatic, requiring neither fire nor spark of nioes tamping. Weatphahte ::.;, 1,, a,-j 
to produce ignilion — < ... inusl effect lliis object bv -,,, ..." , ,. ... ... ,,, ..,•,, , . , .. "rwaJo' o- 'T1'*-" 
cheEiical action in .he interior of the cartridge. II wiil , The Flame of llu */,»'Completely Stifled. - A s regards the ' ,. *. , 
further need „. , .1, existing ,hods of tamping and S * ™ * . * "t the cartridge ,„ I.e.*,* pits or air conlainlng ,„^ti„t. , ,. £ ;*» i 
, , i • , . , .. " • , , -l, *,.,, . coaldust, 11 8 clinnied Mint communication hetween thr Ann*i* IN-H-IIT \r, m M 

einploy instead a naturally i -e resistant material. Tins -, •„• e and the air is altogether excluded by the 
m a y be accomplished, aa experiments with plaster, & c , Fn i- ,1 i . . -I-I i- i • 
have shown, hv the use ot* liquid ,„• senu-fluid sub- I*1"33 m e surrounding the detonator, rhe lime being Tl,e f wing table gives the result, of the inflam-
stances, and ifthe fluid be employed, not onlv as a -mpregnated with water vapor, contact with methn r ,,,,,1,111,, of the differenl explosives tested. Half •• 
,,,,,,,;„, hul •,]-,, a, :„,,;,;,,., .„;,.„, ,,,, I,.,,*;, ,, coaldust is prevented. Furthermore, the presence ol ,.„!,„. , ,• B n „ , „,,„, „..„,'„ ,, ,. 
tamping bul ah-.. as tht igniling agenl -,. thai ,t be- , h ,,„. DOI.ehol(, is ,,s is well known, iufficienl t 
comes ibsolu ely necessarv for firing the shot-it cannot ,ut „ accompanying a blown-out shot ; I, ... 
be ncdected b y t h e w o r k m e n , and-mil therefore bt m e ,„. t.as,.,,, „„. ? *,1,.,7„l,_,,, ; „ M i l io,ml „:,„,.;,.;, 
available for satisfying the condition (,). afforded by the lime, which expands owing toth '.„,-

T h e Jaroljrnek water carlndge ,s said to fulfil all the , •„„„„„ ,,* ,.„„.,„ „„„ „;„, „„.' ,„,„,. B u Hf c i (,„„ v , 
foregoing requirements, being automatic, and requiring the borehole before the charge is exploded, and this, too, 

:'*"k'" l lS h t J-"""""* Bnefly described, it eon- ..u.„ if o n, ,,„. fluMrr , f m e l,„
l„.s .,,.,. , tilj 

ubic ioot of line c a i dost was tin 
just before the charge was fired in each 

rt ridge .,( dynamite, into which is imbedded 
-renter amount of security being afforded bv the larger 

In fact, the lime cone, even w h e n but little water 
n*\ Viok-ntlv 

N'o 
I'e*, Violently 

Ves, Large 
Nn 

Yen, Large 
li-. Larye 

A T A L A C C I D E N T S IN T H E M I N E S A N D 

one ond of :i <.';ii> containing in iis lower extremity 
i . i i '• • . i , li-ino 1 ill. m "•" I'-'-"''. I I I lill » . I HI* llllll' t'l'IK', V V I'll \\ I If I I Oil I 111 I H' U iH 

charge capable o f i g m ion at between 100° and 120° u a | h a „ d ;. Ilv 1;„, t]ll, m o s ,.fu.,.lly,. , f 

•Cent., the P«rt. fitting into the d y n a m i t e being loaded ,; b|„„,;.,„„ shots, a matter of particular impor- Wctrfhalite !•] 

d^;u'o!^!;:^;:;;,no'';:,:n!:::,M•!'he,i::;::r;::,::;, • - - 1 < % > « * ^ * « ^ -.-> ̂  s s , g 
... i i • i i • - j . . , . . - l III 1*^11 111 11*4 (. ,1111 lH}*o, D\ llli*.lll> or I in* \\ ill rl ;lO*-ol l.li'l 

>^:\X7*n;:!7^^ .™ .1...,.,,.»„, .,,„„, 
inflammabh; cap which there| ignites the fulminate g ^ V ^ ^ S S ^ t f t S ^ ^ - u h s of a 1 

;',:„„ic,i!!;., cover':!;';:;;;;,,,' !;:ih g? ls H,r" w»r *-• "^]n - ••••• - "»• »•»"-••*j*- ^-" »pb^ 

In order to regulate the absorption of water bythe ™ ' ^ T Z " ™ l * l ? M » T » f . h ' l 1 * ? . ^ TIZiZ TXZ *"*', T A T A L A C C I D E N T S I 
lime, the lime cartridge is coverecf by a capsule of metal ,, 'V , . . . ' " . 7 , ' j „ ,V , ,i ̂ 'ii "c. ,,,• 7, r'! Q U A R R I E S O F G R E A T B R I T A I N IN .895.-
foil, the rate of absorption depending on tne surface left .." ,',', ̂  , „ . , • ' , ; , ' , . ; , ^ , : W e have I nd from the Under Secretary of State? the 
exposed by the capsule. The lime cartridge is, for the ,,,, , i'".' ,„ "..',[ ' ,r , -• ,st inhio of t*abll**s "' " l'Mal Accidents in and About the Mines, of 

'Ju'liuv Inne'-'TV: •K.T'llTTu r""",",",- 'if ''• af^'t^n^* .lu:7:;,;l-,:,::'u;V::nYlr',,;;i,,;,',:i,' ; '• 'tEritai„,r,UrElfn:l Iincl-ldtetl: ,*: ocriv::, 
1 I, . h ,l''"'.*" V'"'""'; V ?l 1 "1" circumstances, disappedr. Of irse, in upward holes il '"j""' 1' "" ™ 5' ? '"'I ,r;""";',*"'./""1 "' ";ls B ;""1 

a tight-fitting lid, to be removed before the cartridge is j. :,,,,,,,̂.i 1,1,., .....i,... .1... .....rri.i,... „ i.i. ,. • • 1,,, ;. coking c a i , during the year 189o." 
attached to the dynainite charge, and the cartridge, are „ ," ' ' ! , , ! ' . , ', , ™ ' ^ v, ' ,'• • • ,:,, „ Tl"' ""**1 "'"" b" "< f ^ ^ " d e n t s in and about the 
lined to produce explosion at any desired interval after c3parativelv rare particularlv in fier mhies where coal mines, for the year, w a s 1,033, : the foil,,,, ing is 

•i7t7Z^\7'!' ,';.7"l\,r '.Z:7;7'"L;7i fe^^^ ^ 'T7 ' ' " !' ' """ "': ";""'^: 

:;;;:,n';,l:';ln:;^:;,;;;:V-r-,l"f"r '-'^^^-^TAS^^^?^-^^ 1,}^^ <™ **:v;;;;:r 
III. II 111*^. IIHI MIIIII.M 1. IM1*-, I 1 C 1 - I r . i i- 1 ' 

.,... ... ,. . .... .. could be use,1 111 place ..I I he ordinal*,* e large. F A L L S I N MINE 
.1.1,,,. ,,J I ,,,,,,,,,11,, ,,„ !•,,;-ll,,,,,/,. — | 1„. I Islrau-kaiw in . , . , . , , . , „ . " e.,,1 . ,. 

special commitl ire-damp advises the following Test Exptos ,.,//, Bl -„l SftoU.-Test explosions S i ; °ol Z f ,!g 
procedure (or fixing and firing the cartridge- In hole- '*"h hlown-oiil shots were m a d e 111 a gallery ol the Wil-
sloping d o w n w a r d the explosive charge is inserted firsl l".'li." 8bafl *" Poln.-Ostran, with a 6.8 per cent, mixture ovcrwlndliiB 
a n d the water poured in after adjusting the igniting cart- "' b r a , l [""l' :""' oneiy-powdered coaldust kepi in eon- u , 1 ,.|1:li„. braakliiu 1 
ridge. Wliere the holes arc horizontal or with hul a **,:"" n |eul .11 111 the chamber, the cartridges being «'i|j!**t „•• *•'•'""•-•••< •''-'< *.• i.v n„,,l,ii„rj :•,,: 
gentle slope, it will be necessary t alio a small d u n "'serted III a hole bored ill a large steel ingot until this .|',''lili'.': 1','mle.",',;',',',"",',,

1","" *'""" '' S 
of clay in order to cover the cartridge properly Willi '""'•',' whereupon a block of cement was used and Falling mail i«,rtwm-ilo,rn 17 
water. For holes leading in an upward direction a small arraiiged to give a blown-out shot. Various inodifica- ™lng» I ,c horn part vvaj down 12 
spring is affixed to the bottom of the cartridge to prevent tionsof tamping were made, sand and coaldust being used M"t''"' * -1 

slipping back, and in such cases a water-cartridge must ;T "''," *'s "*'"'* '" '""'* however, was the gas in , MW C M . L A N E O C S CNDERCHOI M . 
be used. This is made of a paper cylinder about 411 **J*e chamber ignited. Similar results were ..hlained by Z«oe'll",\X ,,„i„,„l ,•„.,.. L'-, 
cm. long, closed at Ihe lower end I panel* soaked in para- ""*' uufSltz-Uslavan special committee, explosive mix- lrr„|,tii,i,s,.i'water „l 
fin will be sufficient for this purpose) and large enough t u r e s ?' "re-damp not becoming ignited, although ordi- Onuicli and engine planes 7:1 
to hold an a tint "f water equal to three or four times ".*"'>' uynanulc was exclusively used and minimal quanti- jj> ,',',',|"i,i','".rV *i 
the weight of the blasting charge, tt should have a ties of water put into the holes. Both these committees By undergrouiid tires ,-, 
diameter slightly less than that of the borehole SO that "-'Ported favorably on the cartridge, the first n a m e d Hopes and chains breaking Is 
it m a y be easily inserted in the latter. W h e n placed in "{:>U"X that the .laroljinek cartridge is a central-lire **""'""- 20 
position the conical base of the lime cartridge comes in apparatus, and ..tiersgreater security against the ignilion "*'* SCRFACE. 
contact with the water, this contact being insured, and of firedamp than the electrical fuses in use. the expansio 11 \';„™ '["[i,,, " 
the spilling of tlie water prevented b y a w a d o f cotton of the lime cartridge being very effective m increasing iciivv,,,. 1 ir„„,v>„v. 62 
inserted in the m o u t h of the water-cartridge Thi« lat^ ""' •"•""" "' IIR* explosive and preventing blown-out M.-,.!!.,,,.,.,,- 37 
ter can also be employed in d o w n w a r d lioljs if there i- shot.-. 1 Inly water or moss tamping is required, and the — 
likelihood of the water escaping through fissures, or m a v "P'*';".>"'' « '•'"••ll»u* and no m o r e complicated than T h e cla-iliciti.,n of the ennsesi, well done and ,.„," 
be replaced hy a tamping of moss soaked in water. * electric loses For fiery mines it is particularly I., be ,, t ', | t , ' l'"~ 

T h e apparatus w a s subjected to a scries of test-in M a y recommended. T h e Rossitz committee state that it is ""' '"" '" appreciated bj practiea n. 
and July, lstlo, with the special object of ascertaining l'v"lV. '",'" ''"' re8uIt "'' tht"' tl-'sts e b a l " '** possible 
h o w far the timing of the lime cartridge (or cone I could '"'"'Just the lime cone to prevent the ignition of the 

now nu ,ue u m i u g ,., m e nine carrri.lge Iol* cone I Co,I kl , . - . , . **' "* i"^'^"* .... .̂ .....,.,, ,„ ,,,, Y,AM p . N r r n A . nilST IM M T M v s Tl .• ,, 
be relied on as accurate. In these tests, both uncovered 'l'*t"iu.t.,,g cap before a definite time. The fact thai D if ™ui«l f7™,7 tbo E l m f ? T f 
and** timed **, es ,.l* different sizes were used, and the V",'r "* '"'cessary in order to make the cartridge ex- ,:,,,,,,,'.' ; , ' . . , . , ' , ; , 1 ."• 
porous material for enveloping the cartridge was sub- l"*d*' " m ? * e workman to use water la g, thus ' , ",*.„Mi,..', Tl", , ,'* ,1'l,,ll""*5 '•"•'l ,l"**i "' 
jeeted to comparative examination Shot- were tired "hviating the danger occurring from the e m p l o y m e n t of ' ', '"" ' '"*' ' ""*' !> * " eKphalia are n o w extended lo 
with different caps and variolic of d y n a m te-true an explosives in boreholes in fiery pits. Furthermore, the '" '"' ?£™L*n? ,'"l

 C 0 , " . S " S ,1"Q
W^'''',' 8 U p ? 1 " ' '•''i,''V 

imitation-as well as blank eartritl"e" caps oidy e '" the Jarol m e k cartridge forms a second tamping '» a ''.'^ '".. H* '*'."'' °» " 4 0 "1. 11SU fathoms) with a 
F r o m the tables 0 results farnSJed T N ledoce that in llu' b o r e h o - < - a " d < * « " additional security agains the "'l^11'"-1' '" ;"- ™ b'<' T^'*- o r » b r e e <"<"'' th*3 ,'"i""il*v 

where the lime cones are partly eicltcd b y a c " e r the ''*"••••"' "'" """"'' "" """ '''•=* committee contider the necessary for a day's use. W h e n the m i n e water 
time elapsing between ,1,,' arumcaHon of tie water'and '">'"'"'' "" absolutely safe one for use in gassy s. £ £ p m e s insuffieien the reservoir is filled by t w o 
the tiring,,,* theshol is in inverse ratio to t he a m o u n t , * 7 tla w irk il M nan 1 , w i ', i, * l'"' ' 
of absorbent surface exposed, and that, furthermore, the \'„ ,,,' ' M ' ' ' * ',,," '.,,„*),"'',77-i \ V ' •'" l'' ',''!''i"1**'.: 

of net , 1 V , , , , , . * ' •''*"*•"'••,'Va>r*:"" , k""» 1''"* Tl"* apparatus rust, and jointed with loose Hanges' and India ruhbr 
c,,n e r n . d t l , ' , i be, , „ ' , . , , P',. ,'*, T 'i'"'"""' "' '/ ^ '".<^ ""*-' '""> *"' feet 111 inches in washers. In order to permit of thoroughly d a m p i n g a 
concerned, the cone being unprotected, tb) Reliable diameter. O n e e n d of the boiler is open, and provision the workings, every 50 m (54 vards) three-flanieunions 
shots timed to 21 minutes, and not varying b y more than has been m a d e for forming w h e n necessary a gas chain- arc introdtu-ed, each of whiclV is lilted w -ill,"a l i y Z n t 
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carrying shut-off fork mid union joint. In front of thf experience in the mine. T h e remainder of the paper been prepared, although they were not used, because the 
working faces there are also livdrants with shut-off drills with tin* experiments m a d e with various explo- pressures observed always exceeded 1 kilog. per square 
cocks and union joints, the total n u m b e r of hydrants sives, and extensive tables are given showing tin' results centimetre 114 It), per square inch ). T h e volumes ofgas 
being 1,01(1. In addition to iln* shut-off corks on il btained. issuing from tin* holes were measured by a gas meter 
hydrants there are m i others, hy m e a n s of whicli the giving indications in cubic decimetres (1 cubic decimetre 
branch pipes m a v be shut off for repair? 01* lengthening — (il cubic inches). 
the service pines. T h e d a m p i n g is effected I.v india T H E B A N K E T FORMATION AT JOHANNES- Fmerimnds -As all th* romi* it. 
rubber In .-J'crewd onto .he hvdninl-* and" their X B U R G . T R A N S V A A L . A paper on the above sub- , '-" ' "'",'"' '-••/•"""< >•'»• As all tin s e a m a n 

* . , : ,, I. . .1 1 . *\t . it t. 1 1- 1 J R ' \ 111 -N < I. I Se.lt III W ('I Kill l. r.Mellei\. 1ll|i|.llli|ii*-ieu',l'.lll\ 

nozzles consist ot short pieces ol gas pipe with :i "1 n u n . J" • "•>•- lecenth read h\ M i . A . K. S a w y e r before a • ,- • . ,,.....1, ,,..,,.,,.. ,..],.,< ™ m . ......... ,.1 ,,„.,.,, tJ,. 
orifice. T h e sprinkling of the coa dusi is effected, m a t i n g of the m e m b e r s of the Federated Institution of !. ' ' . . ^ 

. , t , . **"> , . , . . M :,.: i.*" : i.".. .1 ... 1 T I c ii .- l ne e \ pet i n ion i*-. . \ i 1111 - ie \ i i i >i ii» in, i.nii i.inin i > , 
in I m i n o] (lir w or k i n " nlace- hv m e n annoinled tor 1 lie 'hni ng I'.ugineer.-, h u g Intnl. 1 lie a i m ol llie w riter ot , ',. , ,, ,-. " 

& 1 '' . I. 1 ,1 • - , . . i i: 1 ** 1 * i i - 1 • W I It * 11 * t ' le t' \ I )i LT I H 11 * [ l( **- W < * M * Tl l.l'le, tlie "-̂  1 n 111 I f '1111'( l-:i11* 

purpose, ol w h o m there are at present thirteen.;and the tl.ipapeis to establishon * c m clns ,, s and his.claims , »" , g 1;„ ( ,.,„„ ,]ot ,,,1.,..,.,, , 
laces .. s o m e drifts arc also regularly provided with •""' argnnients are so n.oel a nd startling that you are ,,,.i,,.,, ,,„. ,i„, :., .,.,,,. ,,,- ,i.,, „.,.,i7,7„s i*. 
.prink ipparatus In s o m e places lor ventilating struck .villi the daring o f t h e m a n that vent ure, tn one f o m anotbei fm tliesame .- ale ..I thcwoikings. It 
. i.riiiKiiiip. ...p., . io . ,.,,„ pia.... io. y ini.uio„ ij _ „., however, imporluiit t.. determine the position .. 
separate workings, as well as preventing collections ol tge (• the lines ol all the favorite theories is „,,. M , ,„. „!,.;,,„.,„ „ i l h reference ,„ ,',„. state ,„* 
hre-damp where cavities have formed in the roof ten "" . . „ ; , , , , , ,- working; and in this respect t w o separate series of ex-
fixed roses and also Peltzer fans are provided I p to ,./",'.""'"*."' * Fl ' ,'," ' 't Eo''! " ',' ', ,* p e r i m e m s were carried o u t - t b e lirstin a district where 
the present time, states tbe Znltrhr.fi in, Berg uml the period ..I Us c plete deposit consisted ol a w u r k i n g had not been c o m m e n c e d so that there w a s n o 
Huttemrcsen, n o injurious influence of any consequence ™ * - "j **-"-; '^""^ " j " 1 conglomerates ll*,l*t*il feet d b p . ', , . . .-, J ^ c ct a n d the 

has been noticed in the workings of this colliery; and '?' 7 7 7' ?7 7 7 i f f 'in'",™, second!,, one where the measures were fissured bv 
the total expenses ol the damping arrangements, iu- luitliei he claims that in the order of tune the Banket „„:„,,,, „.;„„ „ i-;,,,,.-
, ,. '. ., ° . ^ . , ,. ,; ,• .,. , . .... i, . I . . neigniiormg woi Kings. 

eluding erection, extension and maintenance ot the toimntiun Mas ot the age ot the old red sandstone, and ,~\vi,.,, ;,7u,,,., " .,sL-stl,„ „,,ibo.. " ;UOVH,,tn.l,.,, ti,,. 
. i i . . • - . , . 1..,, .I,.. ... ,.,...,...... I,- t A....:. .' ,. i w I ial I ll lluenee, asks t no aul I lo,, Is exe, le, 1 on t e 

plant, and also the work in con tion with it, has not *• 'tin ,,.. i . pi. .,1 detritus for Ihe deposition , , • . , , , • , . 
quite amounted to 1,8,800 marks I £8,040) for the hve- ̂  ' / " ^ " J * ™^"d$ ?'T\7T: 1 1 -"'- ther words, the vacant space at the bottom ol 
• • l"'"'"1''"'""« »""1'1-1 *'""** with the floor of the Indian Ocean. This is a great cfm- the hole?" All the experiments he continues show 

elusion, hut it is no. without collateral evidence, be- **** •"vss'"''-' >"<™»** «'.th the depth, so that there 
...... i. .: . .i • . |rt- i is tbe m a x i m u m pressure when the tamping reaches to 

I M P R O V E D MODES OF W O R K I N G C O A L — , i,,.""[*,,,0 st i','„i',' an,l',lepi'v^ion "'""-'I'I'I'II \'-l."*Mt i.'lii "iio'li'.'ni nearly the bott if the hole ; and in proportion as the 
•** Fi , the '*(* mental Note, nf the Colliery lioard- thai account for both the portions of the rock masses tamping is far from Ihe bottom, a pressure is encoun-
ian" w e learn licit the G e r m a n miners are m a k i n g greal t ] m t remain .,,,,1 thu**e thai have been denuded t"1*'1 s"""ldl ""' lesB' ''"' tul L ' 1 u a l •"*-> "f disengage-
a d v a n c e s in the adoption of better m o d e s of w o r k i n g to ,s*, ,„,„/ ,.,„'„.,,ision • T h e overlaroiing of the strata a n d m e n t > a8 lllt' permeability is greater. T h e results attained 
increase their outpnl of c.al. as ihe following extract the coi i directi I* the lines of force b v w h i c h tlie '*' ""' Frederic seilm warranl the conclusion that the 
s h o w s : strata has heen crumpled iml llie direction .if the planes coal "lere ls ""' particularly p e r m e a b l e , a n d that tlie 

bast year, 1112 collieries in ihe D o r t m u n d Superior ,,f fnilii,,,. ,11 support the conclusion of the first claim pressures observed for the four holes are not m u c h lower 
M i n e Inspection district pul ,ml 41,145,74.*) tons, will, a , ] , . , , n l r Jptritlis c a m e from the site o f t h e Indian tic', an' "'**" "''*'' ''""

l'1 ll*lvc* b e e n fnund at tile bottom. A s 
m e a n of lo4,l*3S bands, against 40,1*13,073 tons, with a .„,',, ,,,.„ ,,„. foldi' „ f ,,„. r,.,nk,.t s,,n,.s J h ' !* regards the volnnie of gas disengaged it is, for a given 
m e a n ,,I lol'.l.O.s hands in 1N'.'4. thus showing an increase ,,,• ., ,-,„ li,.,.,.t,„l 7ls,. ,*.•,„,, tl,,. s ,i,.,, pressure, proportional to the area ol the vacant space at 
of 532,1172 tons. Of the ninety-live collieries which have n,',l ,Zl,7„'„ T h e gold in the reefs and iheir the bottom of the hole. 
joined the Khenisb-Westphalian Coal Syndicate, whose leaders, found in the Banket rocks in llie vicinity of "" Pi-'mures Measured.—On February 7, ISO!!, a hole 
collective participatory output t.„* the preset,I year is Johannesburg s,.,,,,, to have had an electrolytic origin 12 m . (30ft. 4 in.) deep, w a s put in between N o . 2 H s and 
limited to 41,1*31,243! tons, it is tlie C e n t r u m Collierv and to prepare tlie m i n d s of his judges for his conclusions -N""' 4 i and a space of onlv 1 in. 13 ft. 3| in.) w a s left be-
which will supply the odd hall ton over 7.*iS,;',lll Inns, |lc. .„.„,,„. t|H.IL1 by further arguments -ind cites a novel tween the bottom of the hole and tile lamping. This 
a n d six cilleries will contribute m o r e tli:-. million experiment m a d e bv M r A n d r e w Cross,' \ porous pot hole, X... li, w h e n npared wilh No. 4, gives an idea of 
tons each—viz., the Ahrenbergiscl.e Aktien-tlesellschaft filled with kneaded*clay w a s placed in a vessel ..i water the influence exerted bv the position of the tamping in 
1,233,1110 tons; the Consolidation, 1 l(*l!,.*i7.s tons; Uelsen- aiu] funiuls were stuck' in the clay a m i tilled .. ill, van- holes of equal depth. Other things being equal, arranging 
ki relic ner I .erg*. erks-A kticn-( .escllschalt with Monopol, ons metal lie solutions T h e clay' was then connected ' tin* tamping 7 ni. (23 ft. 1 further from the bottom ofthe 
3,455,753 tons; Harpener Bergbau Aktien-tlessellschaft „;,!, ,) , , . n em.tiye pole of a small voitnic battery and hole only altered the pressure bv 1 kilog. per square 
with M o n t reins. 3,4l*...,!lS8 j,,ns: Ilibernia, 2.1134.10.". the porous pot containing the clay was next set* iii an centimetre (14 lbs. per square inch). T h e following table 
tons, and Zollverein, 1,305,507. ,,„,,,,. v e s Sel tilled with water, a nd this water was then summarizes the particulars of the five holes. N o . 1 having, 

connect ed to the positive pole of the I,ait cry. Alter two as ahead.' stated, been abandoned ..n account ,,t its leak-
years had passed cracks began to lie formed in the clav ' n S , an<* ***"• - having been plugged for t h e s a m e reason : 

O A F E T Y E X P L O S I V E S . — A Paper R e a d Before the and various minerals were "artificially produced within Total Length ot Lenjttli Disensogc-
w North of England Institute of .Mining ami Mechanical Ihe fissures, and il was observed that the electric current n length. tamping. ofspi.ee. ment area. 
Engineers. The secretary (Mr. M. Walton Brown) read caused the water fi the outside vessel to circulate .. .., Mt"J**?- Mct,1''*'!* **•-''!'>" Sq**?* 
a paper contributed hv Bergassessor Winkhaus ,,,, ihe through the tissures. and to rise tothe topof the clav. *'':] "" ii'J-, . |'S 
subject of "Safety Explosives." H e said the efforts of lie claims whal all know right well is incontroyertible, i i-'IKI "•"» l-w 
manufacturers lo render their explosives less and less namely, 1 hat the artificial depositions of metal by elec- ,\ {-,'," ,) j*",1 l

1
l*,'*; 

dangerous in the presence of fire-damp and coaldust were in.lvsis, or Ihe accidental depositions of metal on llie 
all directed to the one end of reducing as m u c h as possi- outer cheating of ships, nre only the analogues of natural f'-"'1' ll"l<* *'*1** provided will, a pressure-gauge ; and 
ble the temperature of Ihe gases evolved on explosion— depositions ,.n a grander scale, 'and ibis lie sustains in a ''ally observations were made regularly up lo April 15, 
lhat is, tlie so-called temperature of detonation. It was wonderful wav in his '• '•• during a period ol three months, at the end of which 
sought to effect this in one wav bv mixing high explo- Fouetl, eoiuiuain'n, by shewing ihal the deposition of the pressure was nut appreciably diminished. Only one 
si.es. such as dynamite, with substances containing the precious metal always occurs io the interstices .,1* hole, x"- *••• showed any considerable diminution ..l 
water in mechanical or chemical combinati and wilh coarse grained rocks, such as pebbly quartz or conglom- pressure, viz., 1... kllogs. per square centimetre I 21 lbs. 
easily-vaporizing substances, whose vaporization and crates, and especially the coarse grained conglomerates per square inch), which is explained by the fact that the 
decomposition was intended t.. capture a part at least of of the Bankel series in the Transvaal, l,.r il is through the K*1* *vi,s allowed to flow through the meter from the 5th 
tile heal evolved on explosion. A m o n g tbe substances partings of sneh rocks, that the solutions can circulate to the 25th March. T w o years after these observations, 
tints used were d a m p sawdust, soda-crystals, sulphate of thai are subjeel 0, Ihe electrolytic deposition, and be "' March, ISO.,, without the arrangements having been 
magnesium, carbonate of a mn ia. Ac.; and these mixed finds that as a general role, but not an invariable one, "> any way modified, the I,,11,.wing particulars were 
in various pr..].,.rli,,lis with kieselguhr constituted the the best deposits are found iu Ihe larger boulder con- ' noted: 
so-called wetter-dynamite. To this group also coal- glomerates, instead of those of the smaller shingles. i"-J°<i"*ili '''en's""',.'"''1 

carbonit belonged. Another wav,,I' reducing the ten,- Tbe subjeel is to llie observing miner, thai hues his — _ i : !— '. 
perature,,! the gases evolved xpl,,sion consisted in geological sequences, oi f i be most practical interest. In.viarch InMarch InKilogs. lnlbs.per 
making the explosives ..t such substances as had of « » ",,.•, "*'l:- "f-i '"'r **'' ,'"'* sJ*in* 
themselves a relatively low detonating temperature. * ': t'i* V, I'T 21 
Such were tile explosives belonging to 1 he so-called *M*E A S U R I N G T H E P R E S S U R E O F G A S IN C O A L •',.! S.75 1.93 LIT 
sccurit group, preceded as they were by tbe Sprengel 1'1 A T L I E V I N C O L L I E R Y — Th, following is a General Results. The m a x i m u m pressure observed at 
explosives, mixtures,,I* nitrated hydrocarbons with nitric translali hal appealed in a recent issue of the IMlirry Lievin was 7.5 ki'logs. per square centimetre I 1115 lbs. per 
acid. Io practice only the lirst ,,, these latter were iu (,'iuiriliaii, and it is taken fr communication to the square inch I in a hole 1*' in I 311 I't ) deep whereas the 
actual use; they were invented by IU*. Sel eweg, a .limn/™ lies Mines, France. m a x i m u m in England was found bv Mr. Lindsay W o o d 
pharmaceutical chemist at Dudweller, and consist, mainly Although no sudden mil burst ot gas has occurred at to be 31 kilogs. per square centimetre I 441 lbs per square 
of intimate mixtures of nitrate of ammonium will, the the Lievin collierv, the coal is impregnated will, a con- inch , and in the ('enchant de Mons Beigium 42 5 
nitro-compounds of the ar die hydrocarbon series, ,„• siderablequantitj* of fire-da : and il appeared interest- kil. ,gs.'per square centimetre (004 lbs. per square inch), 
with non-nitrated carbonaceous substances. A m o n g ing l ake so bservations, as s pressure, m ihe w|,ik. .„ ,|„. T n , u i | Colliery. Saint-Etienne, thev were 
these may be reckoned the multifarious explosives, so nature ,,t those communicated by other observers. Al |nll,„| ,,, |„. less than at Lievin The observations made 
many of whicli had recently been brought ,„u serum, the beginning oi 1803 some expert nts were undertaken j,, the Frederic and Alfred seams of Ihal colliery show 
roburit, westfalit, dahinenit dahmenit A progress,!, m No I seat of working .and the results are here ,,,.„ flre-damp is not regularly distributed tl, rough the 
rlionsaht ami the ( ologne-Kottweiler satety blasting recorded, with the view of adding to the general store of mass of coal The pressure increases with the depth of 
p,,„,ler. (A table accompanied ihe paper giving l be knowledg the subject, although llie numberof ex- the holes, which is self-evident, and confirmed by all tlie 
'* P"S n "I these different explosives so far as il bad per aits is too slight for permitting any definite c m - experi nts- but the results obtained al Lieviii do not 
been possible t tain them m I he course of the inyes- elusions to be drawn from I hem coincide witb those,,I* Mr. Lindsay Wood, nor do they 
tlgations carried out in tl xpenmental gallery of the Aeeangement ofthe E.eueei incuts.—Holes li cm. (2 m. ) in hear out Mallard's formula. 
Westphalian Miners' Provident Society). diameter and of variable depth were bored in the seam The heading in ihe Frederic seam onlv drained the 
The writer then refers to the definition of a safety ex- hv a band drill; and a flexible copper tube. 1 cm, „.ls very slowly since alter more than two vears the plosive, and mentions that in France regulations are laid (0*30 iii. 1 inside diameter, wasinlr iced into each hole, pressure was oniv reduced bv one-third al the outside. down as I" Ihe proper, les which must characterize any leaving about 2(1 cm, (,J in. 1 between Us inner en.I and lt „llui,| ,|,erei,„*e appear Ihal, for draining off fire-explosive intended lor use in hery or dusty mines, and the bottom, while its outer end w as pul m i neetion d a m p i headings which cause no subsidence are but only such exp osues as yield a temperature oi detona- .nib an ordinary pressure-gauge or a gas meter. Ihe slightly efficacious, and this also explains w h y the utility H o n u,.l exceeding 1...I10 degs. Cent. I :*,,212 degs. Fahr. I annular space between (lie lube and t lie bole was stem- |ia| „,,',,(ton bee rationed of holes for draining the are allowed in working coal, and 1,000 degs. Cent. (4,000 m e d with d a m p clav, which constituted a strong tamp- seam of -ns Mallard consider,,I that the volume degs. F a h r , in workings.,,,,,.. In accordance with state- ing terminating outside al the m o u t h of the hole, bul increases with the pressure;' but the author 1 M . A. ments set forth in an appendix, this temperature m u s t be leaving a variable distance between il and the bottom. S i m o n 1 found thai, tor equal pressures, ihe volume per calculated from thevarious constituents of the explosive, llie thrust of the tamping was receive, hy a wrought „, f disengagement area was fifty-six limes greater •'."'* ' •'Il,*r ' a k e thai calculation possible the explo- iron collar brazed!., the pipe, a lew india rubber rings in ,,„, Alfred , disturbed , seam than" in tbat ol Frederic si ve must be enclosed in a cartridge which hears on its being interposed between llie clav ami the collar. A , undisturbed I cover an indication of the character and quantity of the copper pipe has ibis advantage over one of iron, as gen-said constituents. Personally the writer docs not con- erallv used, ihal it may be introduced inl,, the hole in a „ . -- . __ ., _ , ,. „ „ si.lerit possible I,, express numerically such a standard single length, iccount of its flexibility, whereas iron must Not Hold Public Office. ,.f safety foran explosive as will imply its absolute barm- pipes are rigid, ami inusl be used in 2 iu.'or :i in. lei,gibs In accordance will, aii older recently issued bv the le-ne-- in all cire stances, and he fails, moreover, to (the joints oi whicli mav leak ,, because ,,l i he ,,li en Superintendent of the Philadelphia ami heading' Coal see thai such is i led. Sooner ,,r later ill all lierv and sliglil distance between the lace and Ihe opposite wall, and Iron Co.. all persons occup. ing ollicial positions dusty mines only such explosives will be used as would The stemming wns effected by a special rammer follow- on,ler this company musl nol bold or be, e ca,abbe show n l,v Ihe resells obtained in various experimental ing tbe for f the lube. The clav ga\e g I ,-,-snlis. dales for election to public ntliee. This order applies galleries !,, posses- an unquestionably high degree ,.( leakage being rarely noticed ; but itlias the disadvantagi Iv to township ofliees. An inside foreman and a fire safely. After dealing wilh the manner in whicli the of causing difficult)' ii • asion should arise i,,r drawing boss in the Heckscherville valley both received nomina-( lilions oi the mine differ li those of (be experi- Ihe lamping, whicli bee es necessary if the hole has tions lor low,,ship ..dices al llie recent primaries, hut menial galleries, the writer says if the values obtained to be deepened after an observation. were obliged tu withdraw ir the, test. Duringthe in experiment are made us,. ,,f j,, praelieal work the. For reading I be pressures, a Bourdon gauge with large presidency of the Ial,- Franklin I'., (lowei employe musl !„• revised in accordance .villi llie results of actual dial was used, aod both 'mercury and waler gauges had ,,i the company was per,nine,I to bold anv public ollice. 
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A N T H R A C I T E STATISTICS F O R 1895. want of due care and regard for the interests of others was in the habit of making daily inspection of the 1 f 
on the pari of the operators, for which they are liable, bv lapping il with tlie dull end of the pick. Whether 

From advance sheets ofthe Reports of the Inspectors where it appears thai the work could have been accom- daily inspection w as required, we do not determine. Of 
of Mines of tlie eight anthracite districts ol Pennsyl- plished bv smaller blasls, though not so expeditiously, course, we ,1" not bold Hull Hie fact thai the roof was 
vania, wc are enabled t,, compile the following tables, Thc method adopted was the one usual for excavating not propped at the place of the accident authorizes a re-
wloel, will he found to contain a complete summary of ,.,„.*,-, a„d the one mosl profitable to tbe operators : hut cover.*. Thc men working in llie mine know Unit props 
the usual statistical reports. For purposes of c m - it is very evident that in conducting Ihe work thev had are only used where thev are thought to he necessarv. 
panson the statistics for 1804 arc also given. This is the regard ,,„lv 1,, iheir own interests. Reasonable rare, and bv their employment they take the risk of thc ser-
first time the complete statistics for the anthracite dis- however, required a due regard for ihe interests of the vice with the roofs iu that condition, bul with (lie obli-
tricts have ever been published in this form, and so soon adjoining property owners. gatiou of the operators to make proper inspection of 
after the close of tile year. The credit for the c m - Newell v. Wool!",,Ik (Supreme Conn 2d Hop!. 1 30 thc roofs, and to re dy defects in it. I'.ol where the 
pilations is due Mr. Baird Halberstadt, mining engineer y y s. Reporter, 327. testimony in a personal damage case as to whether a 
of Pottsville, i'a., our special representative lor the Contract for the Manufacture of M, nine Machinery.— miner was injured through his own negligence in blast-
anthracite regions: A cut ran for the sale of a mining and pumping plain ing and removing coal, or through the negligence of the 

Table Showing Total Production, Shipments, the Increase in Production in 1895 Over That of 1894, Number of Employes, Fatal and Non-Fatal Accidents, Kegs 

of Powder and Pounds of Dynamite Used, Number of Horses and Mules, Number of Steam Boilers in Use, Tons of Coal Mined 

Per Life Lost and Per Non-Fatal Injury, in the Anthracite Collieries in 1895. 

Ill SU'lllll , lf„ I , ', .Mili-l'l ' ' 

(T-.ns.) rTons.) ism. (Tmis.i '* '' * • ' Mule-. Boilers. l '* Injui 

First 
Second 
Third 
Fourth 
Fifth 
Sixth 
Seventh 
Eighth 

T«.(als 51,207,007 4<>,557,443 5,356,005 140,010 422 1,120 1 ,:;*_•( l.ii.sr, S10,701 15,."" 7,50:: fl21,:i44 t45,7i'l 

Comparative Table Showing Total Production and Shipments of Coal, Fatal and Non-Fatal Accidents, and Tonnage Per Life Lost and Injury in 1894. 

Total 
Produc 

(Toll 

6,510 

li,180 

li.L'14 

s.niii; 

7,1114 

li,184 

:i,!*2o 

s.l 

SIT 
,4»li 

,s:;4 

,41*i 

:: :.. 
,-*4-' 
,lll:l 

Total 
:,U,,,,,,,,s. 

*V;i:;!i74 

.">,7111,07(1 

7,194,895 

5,788,702 
o,o;;o,ioo 

3,672,873 

Production 
Increase liver 
1K04. (Tons.) 

603,660 

.">14,0."-.7 

687,882 

903,451 

45s,:;7i 

824,261 

583,098 

Employed 

10,200 

17,41.*'. 

24,572 

18,465 

19,814 

11,401*. 

1 

121 
192 

221 

!>li 

S."i 

114 
124 

. , "-• . 

220.402 

219,357 

200,900 

212,843 

109,307 

157,401 

139,193 

55,157 

. i l 

_ 
— 
— 
— 
— 

lli.s,7iu 

.•11.1,177 

Horses,!...! 
Mules. 

1,1 ills 

* l.i'i;.*, 

1,01111 

L',7,'111 

1,0111 

1,112!) 

2,140 

1,258 

el Strain 

Boilers. 

554 
*550 
77:1 

1,204 

1,477 

l.llis 

1,004 

77:: 

1 n t , 

lir,,044 

1S2.II44 

0(1,11711 

11)0,11115 

131,151 

124,825 

1(I4,S2*' 

112,14.*! 

Non-Fatal 
Injury. 

53,808 

32,2:57 

37,215 

3G.500 

7", 4110 

47.75S 

54,25(1 

31,831 

First 5,!K)7,331 5,I*.02,I*44 47 lis 125,686 40,7411 
Second 5,674,539 5,195,272 41 141 138,404 40.245 
Third 5,541,952 5,217,199 51 148 108,665 ::7,445 
Fourth 7,162,961 6,856,810 77 2.*;:'. 93,025 :'.(l,742 
Fifth 6,132,627 5,313,100 58 05 105,735 114,554 
Sixth 6,340,631 5,888,300 7;i 04 86,858 07,45:1 
Seventh 5,404,823 4,07:'.,:'.:!5 78 70 69,293 71,1b; 
Eighth 3,341,315 3,088,794 20 4(1 167,066 83,533 

Totals 45,506,179 42.225.454 445 025 t 102,201 f 49,196 

•I*.sth,int.',!. tAveragc. 

Tabic Showing Causes of Accidents, Number Attributable to Each, and Total Number of Fatal and Non-Fatal Accidents at Anthracite Collieries ,n 1895, 

with a Comparative Table for 1894. 

, VCSE OF ACCIDENT. 1-t D 

F a till. 

„ 

islrirt. 

Non-
K11I11I. 

0 

•J-I in 

Fatal. 

_ 

•trirt. 

Nuii-

Fatal. 

li 

Fu 

-1 In 

tal. 

4 

-trict. 

Non-
Futal 

:;4 

111) D 

Fatal. 

10 

istrict, 

Non-
Fatal. 

45 

Mli 1' 

Fatal, 

1 

-,ri, 

Ni 

1 1 

1895 

t . >'•[ 

S. F" 

!l Explosions of gaa 9 6 4 :;4 lo 45 l o to i;» :; Hi ;; 30 ::i IM 7.35 14.04 
Full- i.l" roof an.l coal 22 54 23 s7 30 41 :;:; 05 24 .ill 24 20 23 4o 12 L'L' 101 :174 45.L'O 33.39 
Falling down sh.p-.-s, shafts, etc. . — — 2 3 2 — 1 — 4 — 2 1 2 3 1 4 0 3.32 0.54 
Explosions of powder, blasts, etc. . •< 19 4 L'O o 23 13 38 7 7 8 11 SJ 10 7 8 59 145 13.98 12.95 
I 'rushed l»\ mi nn- wagons, 'Inn 
ery, etc." 7 L'O 5 41 12 44 5 21 L3 28 4 L'L* 14 36 0 31 60 243 L5.64 L'l.70 

Miscellaneous underground 
Miscellaneous on surface IMS 14.45 16.78 

Totals 39 1LM . 34 192 69 | 107 74 221 53 96 59 85 59 114 35 IL'4 422 1,120 100.00 100.00 

1894. 

CAUSE OF ACCIDENT. W District. 2d District, 3d District. 4th District. 5th District. Gth District. 7th District 

Fatal. £?"; Fatal. £°"; Fatal. jj£"\ Fatal. Non- Fj|ta)_ Non- -,i||]lK Non- Non-

Explosions of gas — 2 — 14 2 24 7 •':'. I 1 12 L'L* 6 8 1 5 29 109 6.51 11.79 
Falls nf roof ami cnal 30 39 23 51 L'L' 4L' 44 68 L'l :'4 *j:i 23 27 30 6 10 100 297 44.05 :'2.11 
Falling down Blopes, shafts, etc. 3 1 — 1 4 3 2 — — — 2 2 6 L' 1 — 18 9 4.05 0.97 
Explosions of powder, blasts, etc. . 2 16 4 25 3 15 4 23 lo 11 6 11 9 3 9 4:; 113 9.60 12.21 
Crushed by mine wagons machin
ery, etc in 20 7 41 13 38 7 59 15 31 7 20 13 27 ."» 9 77 254 17.30 27.40 

Miscellaneous underground — '•'. ~> 7 4 14 6 23 4 2 9 8 8 2 :'. — 39 59 s.77 6.38 
Miscellaneous on surface 2 8 2 2 3 12 7 27 2 16 14 8 9 4 4 7 4:'. 84 0.00 0.0s 

Totals 47 OS 41 141 51 L48 77 233 58 95 70 04 7S 70 20 40 44.". 025 100.00 100.00 

LEGAL DECISIONS ON MINING OUESTIONS. to be manufactured in aecoi-dance with special specifica- company in not properly caring for the roof, the issue 
tions, which require the furnishing of special engines should be left to tlie determination of the jury. 

(Beported forTHK COLLIERY ENGINEER IND METAL MINER I a n d P u mP s» connected by shafting specially fitted, the Morris v. Excelsior Coal Co., 04 X. W . Reporter, 027. 
specially manufactured parts of which would be of little 

Dangerous Appliances—Blasting.—In an action by value except in Connection with the plant, is not within Contracts as to Oil in Land.—A contract recited that 
an employe for injuries caused by a premature explosion the statute of frauds, requiring contracts to be in writ- the first party "-ranted to the second party " all the oil 
of dynamite while blasting, where it was shown that ing, etc., though the bulk of the plant was made up of ;mi] ,,.IS *„' and under" certain premise

1' ''together with 
the company knew that the tools furnished the employe articles purchased as merchandise hv the seller from J*l(, n*»*lit to enter thereon-it -ill times I'or purpc.ses of 
were unsuitable and dangerous and the evidence to other parties. ' drilling and operating for nil ' * * * and to erect all 
contnbutory negligence was conflicting, a verdict against Puget sound Machinery Depot v. Kigbv (Supreme buildings * * * and lav all pipes necessary tothe 
the employer will not he disturbed hy the court on ap- Court, Washington 1 411 Pacific Reporter, 00. production and transportation of oil or gas taken "fron. 
pt'r-.i'- 1- n T> /- ir 1-- 1 ,-. . 1- LOO sai,i premises. Excepting and reserving to tlie first 
Ohio \ alley ky. < <>. y. Mckinley (( t. App. Ky. ) .... Inspection of Roofs and Use of Props in Mines—The party one-eighth of all the oil produced, * * * to 

S. \\ Rep. ISO. Supreme Court of Iowa recently said: The evidence he delivered in the pipe line with which'second party 
Negligence in Blasting. —Blasting by " breasts" or shows beyond all question that there are many places in j may connect his wells." First party " leases one acre 

rows of holes from 14 to 20 feet deep, charged with the roofs of mines that do not require props of supports, anywhere out of this above described land for a test well, 
dynamite, and simultaneously exploded, making blasts because of the rout's being composed of slate or stone, and if oil or gas is found, then second party has the bal-
so powerful that the surrounding earth for a considerable But there is evidence tending to show that such places anee of the above land to drill at the same royalty as the 
distance was shaken, and logs placed on tbe blast were in the roofs, by lapse of time, may become dangerous within lease. To have and hold sai.l premises on the 
thrown 200 teet, and over the tops of bouses, shows a and require props. It appears that the mining company following conditions : If gas only is found, tirst party is 
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to receive $100 for each well." Second party "agrees to 
commence operations within 30 davs, and I,, complete a 
well in 30 days" thereafter, and failing therein, is to pay 
first partv unnuallv *Fo per acre lill s;,i,l well is com
pleted, the court lield thai the right granted wasal.s,,-
loi,- to take all oil and gas under the entire tract, „,„l 
that failing 1,, make the test well.--*, per acre thereof was 
t,, bo annually ),;,i,l I" ih,' tirst pari v. 
Columbian Oil Co. v. Blake 1 App. Court, Ind. , 4*1 X. E. 

Rep 234. 

Measure of Damages in Failing to Make Mining 
Operations.—Wliere, in consideration of extension of 
time to pay purchase money of mining property, the 
buyer gives notes secured by deed of trust on the prop
erty, and agrees with the seller that he will, till the 
payment of the debt, work tin* mini in mine fashion, 
the measure of damages for breach of such contract, for 
whicli the 1 ••• Her onlv has a cause of aeti n. is the injury 
to the security. 
Belmont Mining and MillingCo, \. Costigan (Supreme 

Court Colo. 1 42 Pacific Reporter, 047. 

When a Court of Equity Will Not Interfere With 
Mining Proceeds.—Certain parties entered into a con
tract with a mining company whereby they conveyed to 
the latter a perpetual easement and right of way through 
a tunnel upon certain mining claims belonging to theni, 
tube used by tbe company in developing and working 
its own mining properties, etc., in consideration of a 
cash payment " and the residue 6ut of the proceeds of 
the first "ore shipped from the company's property." The 
company not fulfilling its contract,'the parties tiled a 
bill in chancery praying for a temporary injunction re
straining tlie company from using anv money payable 
to it for nre, except for the purpose of "paying "theni the 
amount due, and for a decree making the injunction 
mandatory, by requiring the company to pay theni the 
tirst money received bv it for ore, within the limitation 
of the contract. The court held that there were no 
words in the agreement which could operate to transfer 
any specific fund, or an interest in any specific fund. 
Xo right was conferred upon these parties to receive the 
money, except as it might be paid to them by the com
pany. The ore belonged to the company. It' extracted, 
shipped and stored it, or sold it, and when it received 
the price of its ore, the proceeds were its own. The 
agreement gave these parties no interest in the money as 

when il received the money, ii would apph it "tm the 
payment ofthe debt ; and until it should do su no title 
m the money eould pass to these parties. If it failed in 
the fulfillment of its promise, their remedy was an 
action at law against the company for breach of contract. 
In other words, a promise to pay a debl out of proceeds 
of ore to be mined is not an equitable assignment of 
such proceeds, and a court of equity will not enforce the 
agreement. 
Silent Friend Mining Co. v. Abbott i Ct. App., Colo. ) 

42 Pacific Reporter, 31S. 

Agent or Attorney May Locate Mining Claim.—An 
agent, or attorney in fact, may locate a mining claim for 
his principal, and mav do everything necessarv to per
fect such location, including tin- making of the'atfidavil 
required by the laws of Idaho. 
Punlap v. Pattison i Supreme Court Idaho] 42 Pacific 

Reporter, 504. 

Risk of Employment—Mining.—I hi a trial in the < 'ir-
cuit Court of the Tinted States, it appeared that one T. 
was the foreman of a mine, which was owned In- a cor
poration having large interests in various places under 
the general charge of a superintendent ; that T. had 
power to hire and discharge the men. direct their work, 
and generally to control all I he ordinary operations at 
the mine, and upon one occasion, upon tiie complaint of 
F., had promised to remove a dangerous obstruction in 
the tunuel, and had afterwards caused it tt. he removed. 
There was evidence thai F. had complained to T. ofthe 
dangers irom the projecting bolts on the revolving shaft, 
and that T. had promised, a few days before the acci
dent, to have Ihe coupling covered with a box for pro-
lection. The Circuit Court of Appeals held that it was 
within the apparent scope of T's authority to promise to 
make the coupling sale, an.l that V. dill not, by con
tinuing in the company's employment in ivliianee on 
such promise, assume the risks arising from the danger
ous condition of the coupling. Also, thai the rule lhat 
iin employer is noi bound to replace an appliance, such 
n« î  in com n us,*, because ii is possible to gel a bet
ter one, did not apply to relieve llie mining company 
from the duly of protecting the exposed coupling a's 
promised. 

H 'Stake Mining Co. v. Fullerton, 00 Federal Re-

Who Cannot be Served as Official Representative of 
Mining Company.—The Supreme Court of South Dakota 
holds ihal, an attorney in fact i une created by deed) 

papers as may he necessary lor that purpose, is not by 
virtue of such employment a " managing agent" within 
the meaning of the statute of that state in relation to 
service of process upon corporations. 

Mai- v. Oro Fino Mining Co. 05 X. VV. Reporter, 10. 

What is Included in Deed to Minerals.—The mean-
in-of the words "minerals-' ami "ores" in a deed can
not he limited or explai ned bv declarations of llu* parties 
as [.. what wa- intended, to be covered bv the i\*-n\, 
w hen reformation oi ihe same is nol sought 
Though ihe words minerals an.l ores in a deed, stand

ing al •, would include granite, where ihe surface 
rights gra I an* onlv sufficient land to erect suitable 
buildings for machinery and other buildings necessarv 
and usual in minin-and raising ores, thev will be held 
lo include onlv minerals obtained by'underground 
working. 
Armstrong \. Lake Champlain Granite Co. (Court 

Appeals, X. V. i 42 X. E, Reporter, ISO. 

Questions of Negligence Must Be Determined by 
the Jury.—Where, in an action for personal injuries to 
a miner, there was evidence that the superintendent of 
ih,* compam knew ofa loose stone over tlie place where 

intendent had made an unsuccessful attempt to dislodge 
il, and that he told Ihe workman of that fact, and that 
the place was safe, but ihe stone afterwards fell upun 
ihe workman, ihe .piesiiun of the company's negligence 
and the employe's want of care is fur ihe jurv. As is 
also the question of whether the employe assumed the 
risk. 

accident had ever happened there before that. 
Pm-gess v. Davis Sulphur Ore Cu. (Supreme Judicial 

Court, Mass. ) 41 X. E. Reporter, 501. 

Contract of Conveyance of Mineral Rights.—An 
insi run lent conveying ihe mineral interest iu certain 
land, after reciting a nominal consideration, declared 
that the grantee should have full power to convey, and 
the grantee stipulated that be would examine the land 
and if he found valuable minerals,would pavthe grantor 
one-half the net proceeds of same, or should such grantee 
convev to third persons he would pay the grantor $200, 
and one-half the net proceeds of the sale. The Supreme 
Court of North Carolina held that the rights of the 
grantee under sneh au instrument were forfeited by his 
failure, fur eight years, to upen the mine, and prepare it 

rights in land is defeated bv the grantee's failure to per
form the particular acts stipulated to be done bv him in 
the instrument itself, and which forms the real consid
eration for its execution, a re-entry by the grantor is 
unnecessary. 

Hawkins v. Pepper, 23 S. E. Reporter, 434. 

Sufficient Description of Premises for Mining Lien. 
—Wliere the same persons own two mining claims only 
one of which has improvements on it and it appears 
that the mines are known hv the names of the parties 
working theni, a notice of lien reciting that it is for 
work dime within a designated period of three mont 
on a mining claim, with improvements, located in a 
particular mining district of a certain county, owned by 
the pei-sons [naming them) who had the work done, 
does not identify the claim with ihe improvements 
sufficient certainty to creat a lien upon such property. 
The description must be such as will enable one to 
identify the mining claim to the exclusion of any other 
premises, An incorrect description in a notice renders 

Fernandez v. Burleson i Supreme Court, ('al. ) 42 
Pacific Reporter, 566. 

Allison's Coupon Books. 

The advantages of the coupon system for gem 
stores, and particularly when these stores are connec 
with mines or other industrial establishment®, are si 
as to make the Allison Coupon Books of special intei 
to both the storekeeper and his customers. These boi 
are a benefit to both the customer and the proprietor of 
the store. The customer who uses them has practically 
the same as cash, and an error in bis account is an im
possibility. The storekeeper is protected against loss 
from careless or dishonest customers, and besides he has 
a most convenient system of keeping accounts. 

ments of the times, have produced a High Pressure 
Packing, made of selected fibre and metal, in combina
tion with the celebrated (iarlock packing compound, 
which has successfully withstood the i rials and hardships 
of stuffing box life on the largest engines for many 
years. 

This packing is especially adapted to high pressure 
work on locomotives, stationary and marine engines. 
The construction is without question designed to insure 
long service. 
The method of guaranteeing this packing is to ask cus

tomers to try it and judge for themselves. 
If you are in want of a high pressure packing send 

for sample. 
Made in sixteenth and eighth sizes from 1 in. to 2 in. 

Electric Portable Hoists. 

The application of the electric motor to portable hoists 
for derricks is illustrated admirably in the two hoists 
which the General Electric Company has lately fur
nished the United States Government, in connection 
with an important electrical installation. These hoists 
arc of the double drum and single drum tvpe respective
ly; the double drum hoists heing operated by a 20 H. P. 

motor, the single drum hoist by une of ll) H. P. Each 
motor is mounted upon the same bed plate as the hoist 
and is of a late and efficient type, resembling in general 
appearance the well known ti. K. SOU, so extensively 
employed in railway service. The parts of the motors 
are all readily accessible for examination and repair, but 
are entirely covered in bv the motor casing and are thus 
fully protected against dust, moisture and mechanical 
injury. 

The accompanying illustratioi 
three-fifths the actual size. ..pencil at a pi 
coupons. The coupons can he made in JI 
tions from one cent up. The method of as 

hv'th Jr'uV thl* k* ::t' praitf* ct'n'unt t bock-be* pin : 

is required. To really appreciate the Allison coupon 
book it should be examined and the directions for its use 
read, These directions are not complicated in the least 
and can be readily understood by any man able to count 
money. A sample book and a very small pamphlet 
showing th: advantages of the zyztzsT) are srnt ivi._ to 
anv peraon interested, on application to the Allison 
('..upon Co., Indianapolis, Ind. 

Garlock High Pressure Packing*. 

It is but a lew years ago that sleam al six al spheres 
was considered a high pressure and was about the limit 
on steam plants. Today on the modern steam plants, 
with triple expansion or c pound engines 150 pounds 

a pressure of 225 pounds is used. 
The Garlock Tacking Co., ever alive to ihe require-

The armatures are inm clad, each coil Iving in a slot 
in the iron core entirelv below the outside surface. The 
motors an* sparkless and the bearings an* self-oiling, 
The controllers are known as M. P. and embody ail tbe 
excellent features of ihe controller K 2 Used ill street 
car work. 
Tin* levers for tlie brakes, controllers, etc., are so ar

ranged thai full control of tin* entire mechanism is had 

The la.isls themselves are from the works ofthe Lidg-
erw 1 < 'ompany. The drums are 14 inches in diameter 
an.l 20 inch..- loiig. 

nm* of the early difficulties with steel pens was the 
stiffness, wliich Perry removed in 1830, by perforating 
Ihe lien al the lop uf the slit, ail improvement verv val
uable for producing "soft pens."— Electric Tower. 
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EASY LESSONS ON MINING. 
This Department contains articles to assist ambitious Miners to educate themselves, and obtain 

Certificates of C o m p e t e n c y as M i n e F o r e m e n , or to b e c o m e M i n e Superintendents. 

T h e articles are written to be understood by the unlearned a n d the learned alike. Plain language is 

used, n o obscure terms are e m p l o y e d , a n d each subject treated, is m a d e as clear a n d easy to understand as 

possible. 

Further : T h e Questions asked at the different E x a m i n a t i o n s for M i n e F o r e m e n a n d M i n e Inspectors, 

are printed a n d answered. 

if,* The Series of Articles " Geology of Coal," " Chemistry of Mining," " Mining Methods " and " Mining Machinery " was 

commenced in thc issue of March, 1894. Back numbers can be obtained at twenty-five cents per single copy, $1.00 for six copies, and 

$a.oo for twelve copies. 

CHEMISTRY OF MINING. 

The Diffusion of the Light of a Safety Lamp—The 

Correct Elevation for the Light — The Correct 

Angle of Diffusion —The Diameter of the Glass 

Cylinder—The Lamps Miners Prefer—Refraction 

of Light — Good Light in Safety Lamps. 

89. The Diffusion of the Light ofa Safety Lamp. -

This is a mailer uf prime importance a n d there can be 

n o doubt concerning the e n h a n c e d value of a l a m p in 

w h i e h the right angle for the diffusion of the light has 

been provided. 

T h e writer lias seen lamps thai were faultless, in so far 

as the insulation of the tlame a n d the simplicity of the 

details of construction were concerned, rejected b y m i n e 

foremen and superintendents after they had tried t h e m , 

a n d found they " d i d not like theni because they gave a 

bad light." " B a d light" dues not refer here either to 

the qualities of the nil or the wick, but to the angles of 

the diffusion of the light. Ii m a v be said with assurance 

that no miner likes a l a m p he has to raise to the level 

of his face tO see his friend's eves, and he a] w a v s does 

so with a twitch m a n g e r , l.u- his "feelings aaj : ••This is a 

horrible lamp." 
It is remarkable, that too little attention has heen 

given to the investigation of the principles of action of 

the lighting fittings of ihe safely lamp, and the result is. 

m a n v of the details are wrongly proportioned, a n d this is 

especially su in the case ul" the'glass cylinder, for w e find 

it tOO Short, tou wide, the glass shelf ton thill, a n d the 

flame within il set at the w r u n g elevation. It is true 

the propoVtions are heller in s o m e m a k e s uf the l a m p 

than in others, but iu m a n y , as w e all k n o w , the pro

portions are unfavorable tu ihe production uf a guod 

light. Fur example, different m a k e r s of ihe Marsaul 

l a m p give different lengths and thicknesses to the glass 

cvlinder, a n d it is interesting to notice hois these varia

tions affect the acceptance o f the different productions: 

a n d stranger still, is Ihe fact, thai in the j u d g m e n t uf 

(he different lamps you invariably tind practical m e n 

c e 1.1 ihe right conclusion although they never assign 

a n v reason for their preference, yet tbey an* right on 

principle, "for b v their fruits ye shall k n o w t n e m . " 

These m e n carry a l a m p o n e shift, a n d tbey actually 

judge the l a m p hv ils potential, a n d by t h e m the poten

tial isguaged by their feelings, a n d if they say ihe l a m p 

they are seldom wrung. 

T u prove this jusi e x a m i n e o n e of the M a r s a u t lamps 

thev c o n d e m n , a n d vou will tind that the wick pipe sets 

(belli too high ur tou luw, ur the shell ,.f the glass 

cvlinder is too (hin, or to., short, or too large in diame

ter, ur else the frame ..f tin* lain], is m a d e to protrude su 

m u c h as to cut off a high percentage uf ihe light, but. be 

assured something is w r u n g if t hese m e n say they "'du 

not like the l a m p . " 

Let us then try to discover h o w the diffusion of the 

light of a safety lain], is affected under proper a n d 

improper conditions, a n d lu begin, lei us consider lirst : 

90. The Correct Elevation for the Light.—We will 

proceed with the assistance of Fig. 128. Here it will he 

seen by reference tu ihe section lhat ihe light il repre

sented iu t w o extreme anil opposite positions, in u n e 

bv the statement uf a definite value. T h e center uf the 

light (hen should nut he elevaled a m less or m u r e than 

one-third of the heighl uf ihe glass cylinder; and this 

statement being accepted from the teachings of experi

ence, it suggests another provision that should he Ie 

lo secure the required height of the wick pipe, and lliis 

should never exceed one-fifth of the height uf the glass 

cylinder. N o w be it understood that ihe heighl of the 

glass cvlinder here spoken of, is not the total height, 

hul ihe heighl through w h i c h light can pass, a n d which 

is uncovered within ihe llanges uf the top or bottom rings 

Ihal keep the glass in position. If (In* topof tbe wick 

pipe has an elevation of about one-fifth of the height, 

ihe lup ,.f (he wick, in its adjusted position lor burning 

the oil, must have an elevation uf one-fourth uf tin* 

heighl, a n d a s the center of Hie tlame will occur above 

the"" top of the wiek, these proportions will bring the 

center <<\ the tkime tu an elevation uf one-third the 

heighl <d Ihe available surface uf the -hiss cvlinder, and 

therefore, s.> far* as ihe elevation of (be light is con

cerned these values will secure the best results. 

91. The Correct Angle of Diffusion.—The limits of 

the b e a m of light w h o s e axis m a k e s an angle of eleva

tion are fm- /;,-/.-, and il will he seen ihal the light of 

/.' is re t h r o w n u p w a r d than that of .1, b y the vertical 

length .11., a n d llie b e a m uf light fr .1 that m a k e s an 

angle of depression, is m u r e prolonged d o w n w a r d than 

that of /;. bv the vertical leugth c a. T h e proportion 

given fur the height uf iln* m p of ihe wick is for a short 

glass, but w h e n * a long glass of :'. or :;.! inches is used 

then ihe heighl of the wick pipe should"be adjusted for 

the center of the light to occur at one-third the available 

heighl. 

92. T h e D i a m e t e r of the Glass Cylinder greatly 

affects the diffusion of the light of a safety lamp, a n d a 

m e r e glance al Fig. 129 sustains this conclusion. It will 

Flo. ViH. 

case at .1 too high, and iu tbe other at 1. too low, and 

the result is the axis of the b e a m of light from I m a k e s 

an angle of depression, wliile tbe axis uf the pencil 

from B m a k e s an angle uf elevation, a n d therefore the 

l a m p J illuminates ihe Hour uf Ihe m i n e and leaves the 

roof in darkness, while B illumines ihe roof a n d leaves 

the lloor in darkness. Both these elevations an*, there

fore, objectionable, a n d rather suggest that the axis of 

the bea I light should he in a horizontal plane, but 

experience teaches that llie light should be t h r o w n 

rather m o r e u p w a r d than d o w n w a r d , and it will he 

noticed that the term "rather m o r e " is nol calculated t.. 

lead us tu a reliable conclusion, and should he qualified 

be seen b y t h e sections before us thai a wide cvlinder 

reduces the angle of diffusion, whereas a narrow o n e 

increases (his angle. T h e reason for tbis difference in the 

angles uf diffusion is found in tbe fact tbat w h e n the actual 

lengths uf t w o chords are equal, a m i their radians are 

different, then their angles ore different. N u w the actual 

lengthsuf the radians ol I and />'are different, the result 

isthe angle of diffusion uf /.' is m u c h greater than that 

of A in the proportions of the chords dc a n d II X. 

T h e actual angles of diffusion are .1 |(X> degrees, and /,* 

130 degrees. W e cannot, therefore, sel aside the fact 

thai a greater v o l u m e of light is diffused b v a l a m p with 

a glass cylinder small in diameter, than with a l a m p in 

which tin* diameter of the glass is relatively large; a n d 

another fact is of equal importance a n d interest in (he 

investigation of this mailer, a n d (hat is, a short cylinder 

of small diameter will diffuse as m u c h light as a longer 

"glass" with a larger diameter, because if the radius of 

a small glass is one inch a n d its disposable height t w o 

inches, the angle of diffusion will be the s a m e as that of 

a glass 1.5 inches in the radius a n d three inches in avail

able height, therefore, w h e n w e assign a n v diameter to 

the glass cylinder of a lain]), w e cannot An otherwise 

than co-relate the diameter with the length. Looking 

at m a n y m a k e s of the lamp, w e are struck forcibly wilh 

ihe impression that tbe glass is abort, a m i that there 

must he, or has been, s o m e particular reason for this 

a n d other defects in the construction uf the safety l a m p 

in su far as its potential uf illumination is concerned, 

and digressing fur a m o m e n t , let us notice that lla- word 

potential here used, has in relation lu (he lighting /"•"• e 

uf the l a m p a verv significant m e a n i n g ; fur example, 

lights are uf high "and low tension, or if you please, of 

greater a n d lesser intensity, a n d another factor of a light 

is its volume. N o w in mechanics if you multiply the 

pressure b v ihe volume, the producl is the power, so if 

you multiply the intensity uf a light hv iis volume, vou 

obtain its potential. 

93. The Lamps Miners Prefer.—Again, let us come 

back to tbe consideration of the practical reason fur tin* 

shortening oi the glass cylinder of a safety lamp. Prae

lieal miners have been heard to say, a m i liow often have 

w e said the s a m e ourselves, "(live m e a D a v y l a m p to 

test for gas," and this special preference w a s the reason 

of the C l a n n y gauze and the Clanny glass being huth 

m a d e as short as possible, because thc" shorter these parts 

were m a d e , ihe heller was ihe l a m p adapted for i m m e r 

sion in a stratum of jr*,s floating under the roof of the 

c h a m b e r , a n d the result was a sl,,.,-i l a m p w a s said to b e 

very xenxitivr. W h a l is true uf the Clanny is equally 

ii, lail tn>w with improvements, such 

as w e find in ihe Gray lamp, a 

stratum of gas onlv one inch in 

depth Can be detected u n d e r t h e 

n.of, as the air tu feed the flame 

ai Ihe period of testing has to 

pass dov, 11 tubular poles../> and.• 

rf s h o w n in Figurel30. This l a m p 

is bonneted, and w h e n used for 

other than (esting purposes, the 

down-flow of air through the 

poles is cut off, a n d tbe supply 

of air is then admitted near 

ihe bottom of (lie airtubes,and 

strange to say, as seen in the 

figure, tbe glass cvlinder is here 

lengthened, wilh' the object of 

s h o w i n g the gas cap on the 

flame, but as the onlv object 

uf this elongation of the glass 

is lu s h o w Ihe "blue tail," the 

conical glass is so lixed lhat il 

ca t increase the diffusion uf 

the light. 

In lixing what, should he 

the dimensions of the glass 

cvlinder, then* are several great 

inciples that should guide us; 

and for (he (in-sent, let us no-

lice I w o of them. First, then, 

'" the glass should be as long as 

'''"• ,:!l1' possible, a n d the diameter as 

shortas possible. O r the length of the glass shell should 

be \\ times its diameter. 

H a v i n g given attention to the diameter a n d length of 

the glass cvlinder of the safety lamp, a principle ut con

struction of equal importance confronts us and d e m a n d s 

an answer, a n d it is tbis : W h a t should be the thick

ness of this glass shell" 

A s w e cannot evade the question, w e must provide an 

answer, a n d ihe reader m u s t assist us with his forebcar-

ance while w e try tu m a k e interesting a problem lhat is 

s o m e w h a t involved, for w e have n o w to consider the re

fraction and interference of light in relation to the prac

tical requirements of the miner. H o w e v e r , " to patience 

a n d faith the prize is sure," a n d with the help of Fig. 

131 w e cannot fail to secure the solution of the problem. 

Light, in c o m m o n with other m o d e s uf m o t ion, is must 

active along tbe lines of least resistance in ils path, a n d 

as a result of ibis, itis subject to refraction. For ex

ample, w h e n light strikes a j.lam glass surface obliquely, 

the ray suddenly alters its course in passing through the 

glass, as in the ease of the ray a 6. If n o w takes the 

path of least resistance b c, a n d then leaves the glass 

nearly parallel to its course at the m o m e n t of incidence ; 

that is tusav, » '• is parallel to c rf. 

There is m u c h thai might he said aboul refraction, if 

w e were t real ing on physical science alone, but our sub

ject is l a m p glasses, a n d w e , therefore, only require to 

k n o w forthe present h o w the refraction of light effects 

uur subject. 

T h e reader should, however, m a k e himself familiar 

wilh Ihe effects uf refraction, sucb as are within his 

reach, to enable h i m to better understand this subject. 

For e x a m p l e , light cannot pass through air without re

sistance, a n d therefor.- refraction as found in the atmos

phere w h e r e the sun's ravs have tu pass through differ

ent depths and densities uf the atmosphere. Water, 

however, furnishes the mosl convenient illustration for 

our present purpose, a n d all can practice the experiment 

here introduced. 

FIG. 131. 

g4. Refraction of Light.—Place a coin, say a Cent or a 

nickel, on the bottom of a water howl, near to one side; 

then place the bowl on a table, and keeping next vou 

the side near w h i c h the coin lies, retreat b a c k w a r d until 

the top edge of the b o w l just conceals ihe coin. W i t h 

standing here, let an assistant gently pour water into 

the bowl, anil as the surface of the inpoured water rises, 

the coin will c o m e m o r e a n d m u r e int.. view, until the 

coin and ihe bottom uf the b o w l will appear to have 

been upraised. N o w w e have here an e x a m p l e of an 

invisible b o d y being rendered visible by the refraction 

of tbe reflected light from its image in passing through 

water, a n d indeed w h a t here takes place is tbe analogue 

of the increase in the angle of diffusion uf the light of 

Ihe safety lamp. H a v i n g m a d e clear what w e m e a n by 

refraction, w e have n o w to consider the relationship nf 

the tbickness of the glass to (he angle of diffusion, and 
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ntsof agood light, as, 
n fur the perfect isola 

be, 
nil 

Now thai 1 
nay mosiil hi 

L 

the figure i- designed I" furnish the required solution, must conform to the r 
and then-fore we sec at a glance that the thick glass sec darv to the hesl 
gives a greater angle of diffusion than the thi *, for oi the Hame. 
,n ,, is parallel to tt p, just as . f is parallel to IJ h; and i j l T" '" '•"''"'""'• 
is parallel ln/,W, jusl as „ h i- parallel tor ,1. Thc reader 
will find thai thc eiiia experiment sustains the same M I N I N G M E T H O D S . 
conclusion, l.u* as tile depth nl the wain 111 tin' bowl 
increases, the angle nl" diffusion increases, and therefore 
a greater depth brings the ruin more into view than a Underground Fires Chemistry and Chemical Action— 
tl •• e /) i- •nnsiciii ililv less tli-111 the chord I li Chemical Changes of Carbon—Extinguishing Un-
or the arc due to the thick glass. derground Fires--An Underground Fire in the 

W e may then conclude thai the thick glass is the one Workings-The Effect of High Pressure in Gob 
hest adapted to the requirements nl the safety lamp, Iml B 6 

hefore accepting this diet , let, ns notice, a high re- Fires. 
fraction is the result nf a high resistance, and a corre- „ , , ̂ , 
spondimdv great diminution iu the intensity nf the »7- Underground Fires.—These can only he kept 
light and'thcrefore we can eel a high angle of'diffusion ""der subjection and ultimately extinguished by correct 
with a thin -lass if we reduce the diameter of the cvlin- methods ol treatment, and In explain such 18 the object _ j . 
der There is without a doubt a thickness at whicli llie ol this and llm other lessons on the subject. 
•dass shell gives the hot results, bin it will require Ihe Fire 's a manifestation ..I very active chemical action, 
marline's ,,( th,, next lesson tn furnish other taels that and a- this action is the resultant nl* well known forces, 
must figure is witnesses in the trial '* 's capable ,>( being restrained nr rendered passive bv 

cutting off the supply of one of the components of the re-
95. Good Light in Safety L a m p s — T h e r e ale other siting energy; for example, if while a candle is I 

,<-, „' that even ait* containing 
is sullicient tn feed the greedy 

id the tactics of the enemy, we 

90. Extinguishing Underground Fires,—Then let us 
resume llm subject nf the subjection nf underground fires 
with ilm helpof Fig. 1211. llnva lite has occurred at 1'. 

][ 

111 > 1 a 1 • the thickness nf Ihe in a call the lid is put mil tightly closed, after th. 

and it has been decided In cut it off at its verv seat bv 
that deserve mn- notice, and imt the least nf these e x pi r a tion nf a m o m e n t or two the Hame nf the candle 

is the intuition ot a motive column tn bring live an* to ,. j|] die mit or in other words chemical action will cease 
the flame of thc lamp, and we must all admit thai with ," !'!,',, J,. "Imbu'linn 7 lb,re-adiI of „ ™ , cmnbini,,,' *> f"l*pi'ig at« and a her al I,, and lel ns watch and see 
the except! f the Gray lamp, very little has hitherto with inflammable substances, and the m o m e n t the sup-

 w h a l '•'" "**1"1'* 
been dune to obtain a motive column commensurate ply 0f oxygen ceases that same m o m e n t combustion First.—The heat will cause such a greal expansion of 
tothe rt irelncnts ofthe case. U n examining son f a.asos, because the fuel burns the oxvgen as surely as "'** small volume of ined air, in such a restricted 
the best modern lamps the firsl thing that strikes ns is u oxv_.n Durna tlle fuei iU,J to one w h o has not H'-'cr, that by its great, pressure it will force its way 
Ibis, little or no pro* * * 

1 b> th. 
conical funnel ; but, sac nl""',xv 
vou, "good oil should burii 

has been made for the i I- studied'ttic laws of chemical bination such a state- through the stoppings, and joints in the roof, floor and 
P'ete 1 lbustion ol the oil ] m,„ ( „. m ,„, d o u b t he i„ conflict with his preconceived sides. 
and we continue to say notions. To the chemist it is as correct to sac that a Second.—The heat will convert anv water in the roof 
these lamps will given bad pieceof paper burns the oxygen of the air, as it would ruck, floor rock, or tlm cnal sides, int., steam al a very 
light. As a case 111 point be to give tlie 1, 1 rendering of the operation and high pressure, an.l aided bv the expansion nf the hot 
let us consider the Mueseler ray (] x y g e n burns the paper. This is proved by rock, the roof, floor and coal sides will be split and 
lamp as illustrated by lig. flxin„ ., bracket and gas burner in a tank, and then broken, and tbus a great number of vents will be made 
••*_*, and here we find the f l l l i„ g llu. „.sscl with cnal gas. To the burner is li.xe.l a fur the breathing of the lire. 

ly approach to a motive platinum wire, and this is put in circuit with the gen- Third.—The lire will al ..nee spread intn the very 
I an electric current, and the moment a current hearl of tlm pillar //, because the cnal will be cracked 
en gas nr even atmospheric air is forced through u v tl„, boat, :uld al tlm same lime its temperature will 

the pipe and "tit uf the burner, tlie same moment tile be raised tothe nascent point, and unless cheeked by a 
like an open canine our electric current is turned on, when it lights tl xygen better m o d e of treatment the whole mine will soon'be 
reply is. su it should, but if j,,, .„ thegas burner, and we now witness oxygen gas or ,,„ «,,. 

, „,'.,„'' , ',- 'a1,1'' "•'""' '" ''••,**t"'"*.>l'>'*'1' "' coal Sas' U<"> lullv HIS' the following results would have followed-
. " •'" '•"" •-•l"/'| Ul*' tainine oui'conclusions. ,, ,, . , , ,,, . 
hragina for tht fwd air to First.—For a few days the fire would h u m fiercely and 
*i*-s througli then the 88- Chemistry and Chemical Action.—Thai variety crack the roof and,the coal 

candle flame will pour off of chemical action called fire is the result of certain ele- & -._ The temperature of the enclosed air would 
a column of sooty s ke m e n s combining while 1.1 a t»»rni slate, or in a state rf hj h ,d th ure of the eon. 
and then you vill admit 111 which they actively devour cadi other, and produce n n e d air eyerie m u c h above the normal pressure of the 
that the naked light is best, new substances totally unlike themselves. N o w the ,„„„ ,„ because the combined areas of the m u m s 
orotherwise you musl pro- reader m a v think that the writer cares nmre for he d ,„'..„„, M , c o m p r e 8 s i o n a n d the great 

vide a live column to science of cheimstrj;, than for the suppression ol under- ,.,.„,,,! of t & combined surfaces of the roofs, floors and 
walls Mould present an enormous surface for the absolu
tion nf the heat. 

Third— After the oxygen, iu the large volu fair, that 
S 5 J ^^i-T) in tile^Tuc-iler'iaiVin* t'he suppression of'underground tin's we must km.,, properly made the lire burn fiercely at first, was all consumed, 

I K rWM • , li - I,-, , ni.'i «lat this word means, am! its hearing ..„ our' subject*, the breathing of the fire w I be very slow, because the 
1 ^ 1 H 3 i \ ll,;,,'-," 11 lb, '.au/e Ii wemixtwopartsof oxygen gas with one part of coal pressure «*ould be too low and the volume of the en-

•uid vet if no closed air too great for rapid exhaustion ; again, the heat 
ics w'ill never of tiie lire could not extend to the rock and coal in which 
Im nn .me nt a the stoppings were built, hence tiie vents for exhalation 

,'. would be of a very constricted character. It is then 

,:;!.',';:: :7:77'777'7:77Z7777'7<7777':7:;777:;u" S^Sl'i^^L.lfi.rtt 
bustion Well lel us have another try, and this time w e will take experiment to constrict the region of an underground 

ar"'nn.li'r suri, restraint! tii'at't'he'Tight is subdued and a piece of cinder, coke, charcoal or carbon, and we will '""''-
the lamp loses favor with the miner. Let the reader find that this piece ol curb * eto. let* mav l.e ex [.use. I QI. A n Underground Fire in the "Workings.— It a flic 
observe that in the Gray lamp in its most recent form, as to an atmosphere containing oxygen, as the air does, fm* occurred iu a I* n as at /•', Fig. 1:111, we now know that 
„,. liml it in the United Stales llie air feed takes place a thousand years, an.l yet it will Imt change or oxidize, i, „„nl,| be altogether a serious mistake tn stop it off 
at ilm turn ..f the lamp, after ll iginal idea ..I* The writer was present when s e excavations were be-

blll in the ease ..1* the Mueseler llm feed air ing done to unearth all ..I.l human military station at 
lass cylinder, with Ih.* resull nf I..sing 

,|.,ii,i tu se 

ere,,me tlm resistance gl' 
• ail* is subjeel to iu its la 
ssage tn thc flame. <-> 

ICth tlm ease ". 

think that the writer cares mure for the 
ce of chemistry, than fm- tlie suppression ... under-
i.l fires, hul lel'hi in wait for further explanation, and 
ill disc.,ver tlm 1 1 of these preparatory remarks. 
.inking back a few lines in llie lesson llm word 
„/is seen, and before we proceed further with the tlm Mueseler lamp ; ilm suppression of underground lires we musl 

s*t pass through what this word means, and ils hearing 
the meshes of llm gauze If wc mix two parts of oxygen gas with 1 
cylinder, and alter that it gas, we obtain a very explosive mixture 
has t,, force a jiassage llame is brought into tlm mixture, the g; 
through the meshes uf the c bine and produce light and heat, but in. 

•""*• '"-* hnri/.ontal gauze dia- lighl is introduced, llie gases in the mixture cm 
•m that supports the funnel, and tlm resull ofthis with explosive violence, because the llame made 
1 mil; is the glass cylinder badly adapted I'm* lb,* nascent, still we do not know what * 

liffusinn uf the light, but'Ihe. litions uf 
al Ihe light is subdued "and a piece 01 cinuer, cuae, coarcoai or can 01. 
1,.. ..,;.,,„, !... the ,,..„],; find that this piece of carbon or cinder m a y hi 

do, 
Stephenson 
enters abo\ 
a portion of the elevation thai should be disposable I* 
tnotiv. This brings ns to ll„ 
the Marsaut lamp. lig. 
is a little lunger, and 
all men wh,, have used 
this and tlm Mueseler 
know, Ihal il has been 
preferred [or its superior 
light, but tbe air here 
enters a- iu tin* 1 mon 
type ,,f ilm bonneted 
lamps above the glass 
cvlinder, and in adtli-
li'on, the feed ail" I.IIS 
still to be drawn through 
the shesof a dnuble 
system .4 gauze walls 
with a great loss ,,f mn-
tive column will, the 
result, that all this tvpe 
nf lamps an- easily'ex-
tingnis 1. and give a 
vert bad lighl where 
llm air contains a small 
percentage ..I carl ic 
acid gas. 'l'l ring 
air s| pas,, througli 
some medium Ilk 
gauze, ur better still. 
twu gauze barriers, but 
sunm moving pressure 
is required to overcome 
Ihe unavoidable msisl-
aiiee, and ihe o n l y 
source of 11.is factor In the feed potential ,,i a Ian.], is in a in..live column duced hj llm Im f the lau whal is in lulluw , we have -• knuw, thai all future imp. 

-i.l.rali, llm cl: 

ilth Shields. England, and at the intersect inn ,,f lla 
11 l'riiicipin or Main street, with the Via T\ausepta or 
,,ss street ui the station, ilm excavators unearthed tlm 

,, , otHceof llm Commandant and here were the remains of 
,,, his last null lire, and tl als were as bright as ii thev /// ,. X - X 

bad been new K taken If tlm mine, and llie cinders \\ 
were as perfect asif the fire had just died out. The car- \ * v « / . / , 
l,,m had lai thai hearth fm* 2,0(10 years will,nut un
dergoing any change. N o w if by sume means a lew 

^ pounds of the R o m a n cinder were put on a burning lire ni ll 
• ^ j , and there raised to a red heat they would bur -oxidize. II , _Jj |[_ 

until nfter the lapse "I" two or three hours nothing would *—-• ***=' 
be left but a small quantity of incombustible ash, for in i ,,, i „, 
this case the heat would niake the carhnii nascent. Still 
w e d I know what this word means. Then let us by stoppings at a, b, and c, and d in t] ross Cut, for 
have am.I her Itv lu unearth llm right definition. Well, we are sure the heat would rend and smash the thin ribs 
all the chemical elements are positive and negative tn "I" cual, and s,„.m the whole of the c.al in the district 
each uther, and a positive will not i bine will, a posi- would be on lire. It would be belter, if llm lire occurred 
live, nur will a negative combine with a negative, but in iii llie same room, t.. lix the stoppings as al .1 and B, and 
all eases the , nl tw • re elements thai are in a better still if the stoppings were set even a pillar further 
high degree positive and negative In each other, are out from tlie heading, f,.r I.v lliis means heller security 
brought together, limy combine su greedily, thai they w, mid be provided, and. as in I be ease illustrated bv the 
devour each uther, ami produce a body unlike iis previous figure, tile temperature would be kept low by 
originators, and it so happens that some bodies, siml, as llm large surface fur the absorption of the beat, and the 
earl *e negative below a red heat and cannnl there- pressure w mild be kept low bv the greal space that would 
I'ure ci,mbine w ill, uxygen licit is als,, negative, but red neutralize the compressi if I lie hut gases. 
In,I carbon is positive, and al a white heal it is very pos- .̂u c.̂ - . . , , . „ „ . _.. . 
hive and therefore no, I aud consequently intensely 92* The, E * T e c t of, H ' S h , P rf"ure in G o b F,res.-As 
quickiiH bining with oxygen. ' "'' '""*» rlra!'l-v u,"1'-'-'sJ *.»"-*' the danger that tends 
1 must In prolong the duration ..I a mine lire, is that 
89. Chemical Changes of Carbon.—Now, I hen, we see variation ill tlle pressure uf the I fined air. in which it 

that curb..n is in a na-eeiil , llm, when beat has rise- sometimes and (alls at other limes belnw tlle 
changed it from the negative state in which it cannot pressure of the atmosphere, w e should be careful to take 
combine with oxygen, to the positive state in which il steps when this occurs I,, prevent it, ur otherwise 

hums savagely with (hat gas. Tins expl: 11.01 is nil rugeii will be expelled al llm period of eompressson, 
of greal mine In ilm miner because bv ii Im learns whv and uxigcii inhaled at llm period of depression, and the llm lla I* bis lamp lias in be insulated with wire fire will thus be kept permanently active. gauze, (nr otherwise llm lla would make the lire- There is ..tie conditi I Ihe' confined air that will d a m p chemically active nr unsccnl, and il is fur ibis rea- prevent breathing, and lhat is. 1,, snsiain in llm region ctinn pro- s bat cnal dusi becnines a-plasirr in air, wliere Maine nl* llm lire a pressure abuve that ..I" M m external air. Illliis I makes the hydrogen and carbon of the coal chemically There are m a n y cases iu which this would he very I, and will further active, nr nascent, and il is I'm- Ibis teas,,11 thai „d-l„,l dillienll b, earrv nut. but w here it can be .1 >, il secures n llm safety lamp coals nr cinders are -,, dangerous in underground lires. the besl results' Bv (lie sections of inc, we could de-
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termine the height to whicli water should be raised 
in tin-shafts or Blopes to sustains pressure that would be 
above that of the atmosphere, and if such a pressure 
could be maintained for ;t sufficient period the gob could 
imt. inhale, and the n*snli would IH* thai tli.- necessary 
oxygen fur combustion would cease, and tin* 1 -oal 
would cool and thereby loose tin* heat that pr Irs 

^rnJ 
chemical activity. Such a case is illustrated bv Fig. 131. 
Here dams have been fixed in the slopes as at C and O, 
and the water in the slopes lias been raised to the eleva
tions ' and .*, n Idlr tin1 air is compressed in the region of 
the fire to the extent of the difference of the water level 
elevations a b and ie. But how can we tell that the air 
is compressed in this case. Then* is only one way of 
making tin* i_'oiii|>rv6si.>ii in a ease like this sure ami re
liable, and that is to maintain the water levels in the 
sl..]..*s at an elevation above that of the highest point in 
the gob, and then should anv leakage occur, or should 
the water used for flooding find a downward vent into 
the lower workings, we eould rest assured thai tin* 
pressure could not be removed from the lire, otherwise 
should the flooding water find a wav of escape, it might 
cause a depression at the seat of the lire and at the same 
time product.* an inllow of fresh air thai would rekindle 
the lire. Safety then ean only be see 11 red l>v maintaining 
the water levels in the shafts or slopes at the required 

mental pictures, a past so mighty that the man who The crinoid is somewhat allied to the corals, hence 
looks into it feels divine. For gauging heal we have their structure was calcareous, and so varied has heen 
registering ther neters that leave at ihe ends of the their development that eaeh succeeding geological age 
thermal range for anv period, litt le index rods, and bv lias produced lis characteristic crinoids, and this was 
looking at the instrument you can by this means tell especially so during the Carboniferous period, for ils 
whal has been th.* highest temperature of the dav, or deep, warm seas were especially favorable to the growth 
the lowest temperature of the night. Or, if vou set of these strange forms of animal life; and so true is this, 
aside the instrument for twelve months, at the" end of that this period was distinguished above all the preced-
that time the iml ices show tbe highest and lowest tern- ing ones for ils beautiful crinoids cai let I asteroids. (See 
pcratures of the whole period, and from this we mav Fig !»2. ) These star-like crinoids are shown at I, B, C, 
see that if registering thermometers when placed at a /' and E, and we cannot pass them by without showing 
great numberof points on both hemispheres ot the earth 
anil allowed to remain for a cycle ot, .-ay ID years, we 
could lo- this means determine' tin* mean temperature. 
approximately, for the whole surface of the earth, Now 
in nature we "find indices of heal far iv exact than 
llie readings of ihe best therm ters that man can 
make; for example, ic.* melts at an invariable tempera
ture, and never alters, and indeed Hie scales we use an* 
simply divisions of natural ranges. In the Fahrenheit 
thermometer the range between the freezing and hoili 
poinl- is divided inlo" 180 equal parts called degrees, and I 
in the I 'entigrade ther eter the same range is tli vii led 
int.. ]IHI equal parts that are also called degrees, bul the 
tiig degree, that isthe range between freezing and hal
ing, is ihe -amc in all thermometers. As th.* laws of 
nature an* constanl then, ihe pasi would be no excep
tion to the present, and we mav he sure, therefore, ihal 
lead would melt at the same temperature in Carbonifer
ous times a- il doc- now. an.l if all ihi- is granted, we 
may with perfect faith lake the figures that are th.* sub
jects of this lesson, as real indices of the temperatures 
of the seas in which these creatures lived, 

56. Geology a Registering Thermometer.—Xow this 
is certainly making geology a registering then leter, 
which it is, and ihe fossils furnish (he means of de-term- , 
ining with exactness the temperatures of the air or water 
in w Inch the plants or animals lived, For example, the 

inner, thev were related lo all llie 
hese stone Mowers of the sea had 

their pentagonal plumes ami petals, that is, their radia
tion was in th.* order of fives, and iu this respect they 
are 6 ewhat related to the radiata, because the star 
lishes have their live ravs, and therefore the pentagonal 
order of the asteroids of these ancient seas was not sin
gular. The head is so beautiful that in looking at it you 
can fancy vou see the corolla and the calyx of a Mower, 
and il does appear thai there is some directive principle 
in nature thai has associated the radial arms of the 
asteroid wilh llu* digits of man, an.l the ravs of a star 
lish. for tin* order of live is so common throughout th.' 
w hole series of simple and complex organising thai the 
correlation seems complete. 

W e see, I hen, that Ihe crinoids are to the miner geolo
gist a matter of engrossing interest. Fig. 93 furnishes 
more examples of these beautiful pentagons. At tirst 
sight .1 appears not to he an asteroid, vet by closely 
looking al the bottom of Ihe lull, three of 'the five 
hunches of tentacles cau he distinctly seen. In the eases 
of Band D the asteroidal structure'is clear enough. Al 
l' is shown one nf the live tentacles of A', where the 
cf: *e is seen folding its arms as a cattle fish does its 
true tentacle-. 

height. It is no easy matter to extinguish a mine tire ; 
the whole problem is beset with difficulties that require 
the utmost care and calculation to secure the successful 
arrest of tin* enemy. 
Fig. 1:.* funii-h.-s another mode I treating a mine 

tire. Here large hore holes, IF. IF. have heen put down 
to the crown of the lire region, and a .lain lias hoeii built 
in the airwav al Cand in the downcast slope al G. The 
object of this plan is to drown the lire, and no doubt in 
some cases this is the best de of proceeding I hat could 
be adopted, especially where a copious flood of water 
cau he obtained, and where tin.- waler can he quicklv 
and cheaply lifted again. The inflow of the water is 
indicated by the downward pointing arrow, and the 
course of the outflowing air is indicated by the upward 
arrow. There are many cases, however, when* this 
method of drowning the fire eould not he applied, and it 
is for this reason that we must still continue our lessons 
on th.* subject 

GEOLOGY OF COAL. 

The Life Indices of the Coal Period Geology a Reg

istering Thermometer—The Pentagonal Charac

teristic of Animal Life. 

55. The Life Indices of the Coal Period.—There cau 
be no doubt that life is real, and with the successful man 
life is earnest, but a life without recreative pleasure is 
like a garden without a rose, and as the miner requires 
a heiit ment of technical knowledge much more c pre-
hen.-ive than that of men in many other professions, he 
should have something to do that would ease the tension 
of hard study, and at the same time he playfully in line 
with his daily pursuits. Xow we are happy to "say that 
110 other professional man is more favorably situated in 
this respect than he, for geology provides him a mag
nificent play garden in which he may gather stone lilies 
for his cabinet, just as a child gathers flower- for a 
wreath, or he may dig shells out of the rocks, as a child 
picks them out of the shingle on the ocean's shore. The 
man's pleasure, however, may outstrip that of the child, 
because he has scope for his imagination to revive, in 

coral polyp is never found 11. 
perature of less than t>0o F.. and as wc know thai thev 
lived during Carboniferous times, as evidenced h\ Fig. 
'.H, where .\, the lat ho.-l rot ian, B the Clisiophylluni, and 
''and !>, different examples ..1 tin* Archimedes, were all 
varieties of coral polyps that lived in the Carboniferous 
seas. What then is true now is equally true of th.* Car
boniferous period, because we know that the laws of 
inorganic and organic chemistry cannot change. How, 
(hen, can it be said lhat geolog) is a profitless study, 
when it can he made al once a source of pleasure and 
useful knowledge. 

57. The Pentagonal Characteristic of Animal Life.— 
"n the II > of ihe warm seas of the Carboniferous 

id tl 

MINING MACHINERY. 

Mine Drainage -Correction of the Pump Balance—Is 

There Such a Principle as Suction ?—The Hydro

static Balance of P u m p s — Diagrams of Water 

and Mercury Balance. 

104. Mine Drainage.—This is a subject of so much ini-

' circumstances obliged lo imderstnnd, among other kin
dred appliances, th.* principles of action and the mode of 
construction of the common pump, ami therefore we are 
going to make it one of ihe subjects of our Easy Lessons. 
The firsl principle lo he unders d in the action of 

llie pump is lhat hv which water is made to rise in the 
upright tail pipe with the appearance of doing so defi
antly of tiie laws of gravitation. For the water to thus 
rise, however, I wo conditions are necessary, and the 
1 lirst is, then-must be an equivalent reduction of press
ure above Iln* water column in Hie pipe; and tin* 
second is, that the pressure of Ihe atmosphere shall 
so lift the water thai tin* weight of water in 
the column lifted, added to the reduced pressure ahove 
ih.* water, shall be equal to 1 he pressure of the atmos
phere. The case has heen no doubt correctly slated, hut. 
still some obscurity may enshroud the reader's under
standing, and we must therefore continue the explana
tion until the mist that conceals the truth of the matter 
has heen cleared away. 
To the definition of the balance given let us add an 

illustration, and suppose I hat the piston of the pump has 
moved upward to an elevation of I'D feet, and further let 
us suppose that tbe transverse area of the pipe is equal 
to one square foot, then if the piston has moved upward 
from the level of the intake water, or from the surface 
level of the waler lilted, 20 feet, it is clear ihal if one 
cubic fool of water weighs HL'*."i p.. |a, 20 cubic feel 
must weigh I'M 1)2*5— 1,250 pounds, then the weight that 

,,-„ ,r. will hang on l In-piston will be l,250pounds, N'ow, if 
the pressure of the atmosphere has lifted this weight, it 

or animals attached with rootlets Er w hieh rosea stalk! is clear that for it so to act, 1,250 pounds pressure per 
carrying on ils (op a tuft of tentacular looking processes. ; square foot has heen removed from the top of the column 
These processes gave to ihe head of the crinoid some- of water under the piston, and therefore tbe remaining 

pressure under the piston must hel',lis— 1,250 — SfiK times the appearance of an irregular tangled mass; at 
other times the head looked symmetrical, and at other 
times it was so beautiful in the order and repetition of 
its coronal parts that when it is seen now by a geologist, 
it is to him an object of wonder and admiration, 

pounds per square foot, and tbis is exactly what is the 
case, for the pressure of the atmosphere in pounds per 
square foot is 2,118. Now, to prove this, let us suppose 
thai in a vertical pipe 40 feet high and closed at the top 
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perfectly nir-tight, while tlu- open end nl tlie pipe <li|.s slum thai the :i m l ..I' mechanical work d o n e ut each done is I, or it is equal to thr area ..I' Ihe triangle ol, f, 
into water, the liquid will rise into the vacant or v a c u u m step is equal to the area of the triangular space below and the w o r k .lour for the entire height is 4 times that 

. *.'.lls „ . , , Iho linr of elevation ; and starting from the zero height d o m . nl hull* the height, as s h o w n by the four triangles 
space to an elevation ol (..,,r| ......v. Ieet, a n d w e .Us- ,„. n 0 r|,.s .„;„,, .„ M, w o will lin.l liml during the 1,2,3,4. Again, the square root of .SO .7117, is equal 
cover b v this thai 33*888 feet of water c o l u m n exactlv lull- l',*"*t one-fourth or 8.5 feet ofthe stroke, verv little work I., the height .. /,, ifthe whole heighl he taken at 1, and 
alios il'ir pressure of I lie atmosphere, and lliis being s,., is done, for ii is only equal t.. the area of the triangle th.* area of I lie triangle •. /' k; is equal to the urea ..I' the 
ii 113.888 cubic il. nr.. equal to the pressure ofthe atmns- " *> <*, 1'"' during the second quarter of tlie stroke three trapezoid /, i j t; therefore, nl devation of ..117 or 
here, or 2,118 pounds per square foot, il follows b v a times a^ m u c h w o r k is d o n e as in the flrst quarter, and, 33.881 

s- " •' ' . 

= 24 feet, one-half of llie work, has been 
pi,- proportion thai a'water c o l u m n of 1'n feet will'be therefore, if the w o r k done in the lirst quarter is propor- done in raising* Iho c o l u m n of waler. 

the proportion of the w h o l e atmospheric pressure that is tionate to the triangle a 1, e, the w o r k d o n e in the si ml 109 The Velocity of Water Entering a P u m p . — 
represented bv 1,2511 pounds per square foot, as quarter of the stroke is proportionate 1., the men ofthe As was sin,w 11 nl first, the velocity of the water enter-

33-X8S : 211:: 2,1 I'i : 1,250 exactly. trapezoid /. ,/, ,, and soon with the rest. ing a p u m p was such that the resull in practice was very 
(Ir if 33*888 feet ..I* water column balances the pressure N " w , lel us '"-gin ll"' upward journey ..I llie piston 
,,f il„. nt sphere, In n simple proportion we can lin.l from zero, or 0 to D, an.l here we observe Hint Ihe under 

side of the piston hns risen one-fourth of the stroke or 
base and 8.5 feet high weighs 02.5 • 8.5 531.25 pounds, 

N o w we stated in the beginning that ,1 the weight ,ye And the Hioorcticnl Iv.ilance is 
lifted was added to the pressure beneath the p u m p ,,„,.„„.,„„„. * „•*,„„, pressure ruder ' 
piston the sum would he equal to the press.ire ..I the Atiunsprierc. Water Hanging. the l'istnn. 
atmosphere, and for a 20 feet lift the weight or strain on 2,11s 5:11.25 + 1,5811.75 
the p u m p red is equal t.. 211 • 1.2.5 1,2511 pounds, The work done will be equal t,, the weight ofwater 
therefore 2,118 — 1.2..H MIM pounds, or to present the |ifted multiplied bv the height of its center of gravity, 
case in an easy way, .ln,l a. the ....liter of gravity ..I* Ihe column of water 
\i7i"!'i .'in .v.' the Ptston. onPistoii Ret. „ ill occur ni half the height, we have 531.25 -'- -

what height will balance 1,251) pounds, for 
2.I1S : 1,250 ::33*888 : 211 feet. 

lis example we clearh discover that the whole 2,257.8125 foot-pounds, or the 
„]„., H S P K im,, ., question of a balance quarter ol the journey, is equ 

.hiring the full stroke. 
105. Correction of the P u m p Balance.—Sometimes Next, lel the jjiston rise to C ' 

done in ihe first 
'..ih .,1* Ihnt done 

If the heighl 
clear presentations of a case engender mistaken concep- of the stroke. W e now obtain an instructive equation, '" c''',, ,-" '"' t'«oi*etical velocity. Mow, in rig. 
tions.if the qualifying „.er.ts,,l* the ease. Then let il because tho weight of waler hanging will be exactly 1«. tho oldinntes to the lel hand 1 Ingram repre-
be understood Hint the equation given is purely tfimrrti- equal t,. the pressure under the piston, for if we take the ? e n t V', •'l"*'"'i'</™1 velocities nt different .heights ; {hat 
cai and is not I,;,, in practice for (he following three pressure of the atmosphere at 2,125 pounds, to balance, " i ' ] l " j f » ; rf/and p; <• being the elevation of 34 feet, 
Krat.—The pressure of the inflowing water has to lift then'''1''"' ' '" " '""" " "'"''''' ee "g '* quantity ; therefore, this cutsa slice off the diagram aa 
the suction vnlve and keep it up, and gurgle through Ihe Pressure of the Weight ot Pressure Under shown by the line 1 t 1 111 ,,. Again the frictional resist-
constrictions due to the port way of the valve Atmosphere. Water Hanging. the Piston. nnee still further reduces the velocities, ami therefore 
Seeoiul.— Water moving through pipes is'subjeel 1,, -'l**':> l*1"*-**'' **.0B2-S we pare another margin "ft" llie diagram and the ordi-

resistance arising from the wave motion of the fluid, which And (he work done for one-half stroke will be equal na.tes "' "".' relative velocities arc now reduced from 
'S mlrT-The^ nt '" ['W2Ji 2 9.03--2-" foot-pounds. 
ih,. intake or port of entrv. N*,,w, let the piston ascend to llie elevation nl Band *' '.'.;," 

Further ,,11 these onuses of resistance will he duly Ihe theoretical balance will be, when a column of wati 
nil,,wed f,,r. Iml ill Ihe mean time lel ns nol lose sight ..f .me square fool in Iho bnse and 25.5 feel high, weigl 
ihe facl that so far as suction is concerned the pressure 02.5 25.5 1,593.75 pounds. 
..I' the atmosphere remains constant, and it may happen, pressufeof the weight ,,f Pressure Under 
ns il sometimes does, where the valve wav is constricted Atmosphere, Water Hanging. the Piston. 
or the tail or intake pipe is too small in diameter in re- 2125 1593.75 -1- 5:11.25, 
lation to the diameter of the piston, that w'ith a 20 feel and the work done for three-fourths of the stroke will pany has received t 
htl the theoretical pressure beneath tho piston is losl by
the abnormal resistances being equal t.. it, and when he 1593. 

and fr.,111 /,/, to Ic q, and so on. Again the 
trneln still further reduces the velocities fromjrto 

These three diagrams then show clearly the relation-
' the theoretical and practical results. 

hn.e Ihe fo 

tmosphere!' ' SiYis!™ '"the Ita 
2,11S 1,2511 81 

Now, to complete the stroke, let the piston rise to .1, 
e-ssnreUnder ;lu|l here the weight of a column ..I* water ..no square 
• Pl.t.,11. foot ill tlie base and 84 feet, high will wt* ' 2125 pounds, and therefore the theoretical balance will gg 

Large Electric Locomotives. 

Tlie Westinghouse Electric and Manufacturing Coin-
first electric 1...-,,11,elite inninifnc-

the arrangement ent.noil into some lime ago 
between ihe Westinghouse Company and Iho Baldwin 
Locomotive Works of Philadelphia. 'In appearance the 
l,,e,,in,,tiro is much different fr llie steam locomotive, 
nnd it also shows radical departures in construction from 

lectric I... live hitherto manufactured. Il is bi 106. Is There Such a Principle as Suction?—There is 
such a principle as suction in the action of pumps and 
other kindred appliances, nnd the word is expressive of 
whal takes place when a llui.l fulls from n higher to a 
lower pressure, anil if the use of such n word wns dis
allowed, then we would be ,* pelled to use modes of 
expression thnt would not lie half so explicit. Some 
sav the inhalation .,1* a p u m p Hikes place hv pressure, rroiii tlie 
but this is not correct, because the piston musl firsl net diagram oi w 
nn.I sol up n depression, or reduced pressure, nnd the »''* '"in see 111 a graphic 
word suction refers to tlie notion of Ihe something thai work done 111 the different 

111 feel across. All il perating parts of 
,,. . , , ,. , Ihe I live I, live boon pin,,,! on llie truck and the 

.'•.'t'inl'.spi',,.,,."' w,,,,.,'ii',,,':i,,g. TiH.Ti'.t.,',','" I.v of tin* onr will only contain llie controlling appn-

" "' , ,""**', , ... , . nines ns nre usually carried be anv train. It may also 
Hie w o r k d o n e throughout the stroke will bo 212.. be used as a freight or baggage car. ' 

O n e of iho characteristic features ..I' the locomotive is 
the truck, which has eight wheels, and is constructed in 
n very substantial m a n n e r . T h e wheels ••";- 42 inches in 

1 fail o» l.o interesting, as b y it diameter. T h e r e . 

loot pound 

tandpoint of the calculated results, th 

tin 
four motors of 200 h. p. each 

eolo.l 1,, Ihe nil,.s,.f Ihe locomotive. Thus the en-
divergent thnt tiro weigh! ..I* ihe locomotive will be placed 

becoming available for adhesion. This 
of construction will bo readily r. gnized as a 

olives, where 

makes the depression; if, therefore, we discontinue the in the lirst quarter il is only ,',., and in the flrst hall ,,1 
use of the w,.rd suction, we musl invent another word ">" stroke ,'„ ; making llie seeond quarter ,',.. the tirst 
that menus suction. three quarters nre equal to **., thus making the work 

W e grant that tnanv persons use the word suction in a done during the third quarter A of the whole, nnd the onlvasntall percentage of llie weigh! is available for 
mythical sense, and think all llie wliile thnt it is some entire work being }•;„ we liml the work done .hiring llie adhesion. 
peculiar vital notion Hint is outside of llie principles of last quarter stroke w a s ,;,: of llie whole. 

hanics, hilt Ibis view of Hie muller is quite a mis- Io8 Diagrams of Water and Mercury Balance 
''" ls «•"* Notwithstanding the fuel II,nl a column of :«> inches 

ry balances a column of 4110.05(1 inches, or 33.* 

like, for Hi 
esnll ..I' iho action .,1' n pu m p thai produ 
11 Hie 111,,olio Watch Iho movemcnl of Iho lower jaw 
if the offspring sucking, or experiment ..11 yourself, and 
nu will find thill \,.u en. I suck wliile'the teeth in 
our upper nnd lower jaws are touching. Tho milk, 
hen, ill Ihe nol of sinking, falls from llie pressure oi Ihe 
itmosphere into n depression. W o will therefore con-
his and tlle future lessons. 
107. The Hydrostatic Balance of Pumps.—With the 

lelp of the explanation alreadv given we ,1111 now take 
n hand Fig. 140, nnd wo hope tho reader will enjoy tlle 

Hie locomotive completely equipped will weigh 180,000 
rounds. The tors are geared, whirl thod has been 
lecided upon so as to enable Hie company to use more 

;"' efficient and durable tors, and also greatly reduce the 
cost or the locomotive. Itisstated that while the elec
tric l.u nitive used in the Haiti e tunnel cost ¥50,000, 

7' ihe Unl,lw in-Wosliiigh,,use locomotive will cost lessthan 
one-third of thai n nu. no,I 10I il will be able to ac
complish the same work. The l'.nl.lw in-Weslinghouse 

poses. The ..no described here is iho regular passenger 
engine, rated nl 1,111111 lo p. capacity. Then there will he 
locomotives made lo he use, I in mi nos. The killer will 
have six driving wheels and the superstructure will con-
sisl of n sheei in,11 cab. Tl,,. sw itching locomotives will 
also have n cab ns a superstructure. There will also he 
manufactured locomotives [or tunnel work, suburban 
Iraffic uml rank locomotives, as well as for elevated rail
roads, 

Il is expected that within a few davs thc second loco
motive, as completed bv llie Baldwin people, will be re
ceived nl the Fust. Pittsburgh factory ol the Westing
house Electric and Manufacturing Company. This Inst 
one will he of Iho elevated railroad type, mill is all 
cxampleof n motor car of Iho Manhattan Elevated Kail
road of New York. 

As far as Iho speed ..( II...se new l.u ives is con
cerned, il mny he stated that the motors have been 
geared to produce 11 speed of 75 miles nml *, although 

feel ,,( wnter, it is only after duo consideration thai Hie " m",1 ,VI"'11 l'-'*> miles an hour, il* il were .le inlo.1. All 
student can realize that it is so; vet the conclusion is Westinghouse-Baldwin locomotives will bo equipped 
beyond all doubt, for take tiie specific gravity of mer- wlt" air-lirnkos, which will l.o operated 111 Ihe usual 
cun nt 13.50, and a column of 30 inches or 2 5 feet of manner by an no pump, which is underneath the car, 

* to balance a column of 33.888 feel ..I" waler nnd *""' whil'h " * l r i v™ ''-' •'" electric tor. 
The Westinghouse-Baldwin locomotives have bee 

13,56 ivestigatton. W e nre nl 1,, equate Ihe balani I* 
eight and pressure during the journey of the piston of vel Ihe work done lo* Iho atmospher 
p u m p fi zero ,,r ihe upper surface level .,1* Ihe column of water 33.888 fool high, is 1:1.." 
ake water, 11- 111 elevation of34 feet, and to do the than the work done bv Iho atmosnhe 

33.888 feel ,.[ water, 

112.5 • 38.888, 

«'.nl*k well. 11 1- necessary thai we should he fur- column of mercury 2.5 feet high. Th*e work then rer 
mshed w u h explani v ladders to climb wilh. sented by the diagram in n o is 01 ' 
All Ihe way iq, Hie long stroke we will liml theoretically, the work done in raising the water 
Hint the atmospheric pressure is equal to the pressure The work done, however, in 1 
under the pish.u, j.lus the woighl ,.|" Hi,- ,,,l 
liter lift,,I. Al Iho I 

designo,l s,, ns 0, l.o utilized wilh anv method of dec
line traction. Tlleyenn lie used wilh Hie 1 roller syslem, 

aising 11 ihe third mil system, Ihe Westinghouse electro-magnetic 
s greater svslo i.d thev can also be utilized i 11 lion wilh 
lilting n the Tenia polyphase svsti I hns become linowo Hull Iho I'.nl.l u in Wcstihg-

inqtiiries have come from nil over iho world for such' 
sing water inlo a machines, indicating the wonderful de I I here is for 

.lopressu.n, varies directly as the squares of Ihe heights sneh engines when thev nre manufactured by such well 
id side of the figure a tri- of the column in ils ascension, nnd this is clearly shown known linns ns Hie Baldwin Locomotive Works nnd the 

.1111,111.11 ,linbinin is shown I Hie objec his la ,„• b, tiie diagram, where for half the height „ 6 the w o r k Westinghouse Electric Manufacturing C o m p a n y , 
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MISCELLANEOUS. 
T H E G R E A T E M E R G E N C Y M A N . 

Tlie Vice-Presidency is essentially an office of dignity. N 

e government has such lofty possibilities W 
ir its occupant, while at the same time being so utterly bereft to 11 
f influence either t<i wield patronage or to affect legislation, mini 
Thc Vice-Presidency mini ITS a m a n fitted to fill thc highest stati. 
ffice under tlie government, one whose broad informal! Ian-
ill m a k e him (•••mil tn roping with anv nutinnal question n* 

press, and whose information and k 
g m e n wi [ualify h" 

ns it insist of an engine and tende 

loilers tilled • 
•00111 for the < 
•onsists of II, 
But when nn 

it Hine Cnnoi 

•ith 

nln 

wl 

,.H 

er. These 
en at work 
— t h c engil 
is runt-llii-

er nt Sniini 

II 
111 I 

• In eli II, 

tlii 

In,nl,1 death remove the 
.occupy llm Wliile lions 
I' Hie senate, I.e. then, 1. 

'r.si.k 
e. Sh 
s llie 

ut.it is h e w 
ulil there I.i 
leciding vol 

. I I I 

enhanced by picking n*. 
fire trains one is stationei 
ami a third at Truckee. 

m a n discovers a lin* in a shed In* hurriei 
and turns in tin.' alarm. Instantly tin 

mer is sounded un a huge gong in Sacramento ami at fir* 
mis. The crew .if llu* Iii-.* train nearesl thr poinl o: 
•jer spring tu their places ami await orders from Sacra-
in. At ilic latter place tin* train dispatcher seizes his ll 
ami semis his urikrs u k u m tht* mail I.i sidc-lrack all 

ie ' trains. A few minutes pass ami the word comes flying over 
n. the wire that the last train is nut of tiie wav. The dispatcher 
•n then strikes the kev again, an 
te word"track clear; box 28; go." The engil 

id. m g tu 
.if Wil 

• hn uf I.l. 

.d R o m a n villas, and other objects of antiquity have heen 
preserved. These have heen gradually buried hv the w o r m s 
and su preserved from the destructive effect of rain and wind. 
M a n v R o m a n remains were studied hy Darwin, and traces of 

action of w o r m s found, tu whieh action their preservation 
* mainlv due. The sinking uf the foundations nf nhl 
[dings is due tu the action m' worms, and no building is 
• fnun thi- unless the foundations are laid lower than the 

ie w o r m s can work, namely, aboul eight feet 

While the Speaker uf the h-Hlse uf re] 
tiie representatives tn places un eouunitt 
virtually determines what legislatioi 
Vice-President, nut being n memberol 
tndn with the formation ofcommitt 
milled tu the ear 

affect legish 
ntat' ,,II \\ i ith 

•vlu 
nf a lit 

in 
it is to du battle 

the main traek and Anoth 

.il the train is stationed as .soil is pe 

shu 

in mn 
the policy ofthe par 
Thcpatrnnageofthe Yi 

ment * " 

n\. iii which, if that 
gnnients nre deterniini 
lout. 
iil.nl .onsists in theni 

Thi 
i.ls, 

all. T h e pi 

nrded all th. 
f function nl' which is in preside over the 

anse of the peculiar character of the duties of the Vice-
lent, the daily routine of his life is very different f 

high office, tl 
deliberations 

and in that w a y I near as possible to the burning timbers, ami the hattl.* begini 
he enacted, the j T h e method pursued is the sumo as is used hv the city lire di

late, has nothing '• partments, T w u streams nf water are thrown against the 
1 is not even ad- I flames, and il is rare that the lire is nut under control in less 

ly ' than twenty minutes. If the wind is against them the 
"1 engineer must he careful not tu let his train get tun eln.se, and 

the axe and pickaxe m e n w h u toss aside tin* burning timbers 
K- must look alive that the weakened sheds .lu nut fall upun 

r. ami a them, ll has heen a number uf vears since there has heen a 
*r uf tin* fire nf any cons 
e senate i ever occurred w 
with his the summit ivenl up in smol* 

During the intervals between (ires in the s u m m e r the trains 
are used in wetting d o w n the sheds, sn as tn reduce as far as 
possible the chances nf their heing ignited hy sparks from 
passing engines. For tins purpose thc fire trains arc rigged 

id effect produced hy w o 
lie growth uf seedlings. 
illy sifted ami expnsed 

is (IK 
iv 11K 
the air, 
.soluble 

,e nutrition of plants.—Knowledge. 

FIRING A BIG NAVAL GUN. 

eparahon 

gencythc 
id in this 

that nfa United States senator. His social life in Washington with spray nozzles, whieh completely deluge tlie interior of 
•*ist what hechunses tn m a k e it. i lis invitations would not the sheds as they steam slowly through them.—San Francis,-,, 

INDIA PAPER. 

the Bi 

he disregarded hy any .me in official ur social life here, hut fl, 
whether he entertain m u c h .»r little is a matter purely within 
his o w n pleasure. While certain social functions are a part I 
nfthe official duties nf ihe President, the Vice-President is 
free tn entertain nr nut, as he sees tit. T h e m t 

lint the Vice-President is sought hv m a n v visitors tu the 1875. Sh 
capital. H e is une .»f the sights nf the capital, ami visitors ' book trai 
from Illinois especially do nut like to leave Washington with- tional h. 
nut having sought an intrn.lueti.m M the Vice-President and Oxford g 
the m a n w h u is regarded us a presidential possibility. But i East a small fold of extremely thin paper, whieh was 
the chances of the Vice-President for the nomination at the festly more opaque ami tough fm- its substance tha 
hands of the next national convention are rendered smaller i paper then manufactured in Europe. H e presented it tu the I valuati 
because of the fact that since his election his hands have heen Clarendon press. T h e late T h o m a s C o m b e , w h o had only w' 

There will take plaee in a verv short time a test w hieh wil 
uean m u c h tu the United States navy, and which will b 
watched with interest hy armament und naval experts tl. 

e in the sheds. T h e largest lire that world over. It will determine whether or imt the tiring n 
878. w h e n n,iH>0 feet one mile west of' xh{' 13-inch gun ..u the firsl nf the United States' three hattl 

ships, the Indiana, will ur will *,, i .ripple that magnified* 
floating fortress. It is a matter regarding which few peep] 
are informed and whieh has, therefore, not attracted publi 
attention. 

During the forty-eight hour ocean run whieh she will take 
ami whieh will he the government's test ul' her capabilities 
she will discharge the 13-incli guns with whieh she i 
equipped, this heing the first time in the history of uur gov 
eminent that su large a gnu has ever heeu fired from a vessel 

F e w people understand the seriousness nf this feat. Let u 
first understand what a 13-ineh gun is, ami the Indiana le 

ntroduced in 
leand prayer 
opular.-

thi hlith i lar( 

the III 
Each uf the 13-inch gi 
in length—one-half inch le: 

ghout the world. In the year 18*41 an than 40 feet. Eaeh weighs about (17 tuns. Eaeh lires a soli 
s said to have brought h o m e f m m the far steel shut ur shell 13 inches in diameter and about 4 feet i 

mani- length. Eaeh of these weighs 1,300 pouuds, and is compost 
•f a quality nf steel lhat eusts 'i:\ cents a pound, making tl 

hshot exactly s'JS*.). T o tire this projectil 

id he 
leader nf his fellow Democrats. 
the Vice-President free from al 

ity to s h o w the ( ently heen appointed printer to the university, found it t 
just sufficient for L'4 copies uf the smallest Bible then i 

5—diamond iMrno—and printed an edition of tin 
his party, although it is probable that in tbe minds of the , number, which bore the date of 1842. T h e hunks were barely 

nf the people he is regarded as equally responsibl 
with all Democratic senators for the acts of the last congress 
'fhe duties nfthe Vice-President du not require him tn bun 

idnight nil iu the consideration of ja 

He"has ample opportunity to keep himself ininrmed on 
matters that c o m e before Congress by being a good listei 
and he has no occasion tn prepare anv speech fur deliverj 
the senate. H e is relieved frmn all committee Work, 
course, and even the task of presiding over the senate is r 
dered an easy one heeai.se of the fact that that body is a v 
dneili e to govern, and is not fraught with the perplexing j of i 

•curring in tin* I pri 

third of the usual thiekness, and, although as m u c h as *1IK 
»iece were offered fur them, nn copies were sold, and they I striking the si.l 
ere presented to the queen and other distinguished persons I would reauire a 

tions. All efforts to trace the paper tu ils sour* 
in all years rolled on the circumstance was forg 

1874 a copy iell into the bands nf Art 
' to Mr. Erumle. ami experimei 

r actum, requires the use of 500 pounds of ] 
sn that it will readily he seen that eaeh discharge of the gui 

costs a pretty penny. With that a m o u n t of explosive fore. 
bi|fk of it the 13-inch gun will throw one ni' these steel mes 
sengei-s nf death tu a distance uf abuut twelve miles. Imagim 
projectile of tbat size—we arc speaking n u w uf solid sh.it-

dv two r 
*.t eunditi. 

on foot at the I) 

ores, but i 

1K4L-* 

•ill V 

irfullyi 
„1 ;ls withstand'the shuck nf the impact, 
ly in , But the question of cost an.I tin* question nf ii 
w h o ' involve the must serious aspect of the trial ofthe 1 

take, 
ch 

aper 
Tl 

was achieved, and Aug. L'4. is;. 
Bible, similar in all respects tn the Jt coi 

This was th 

T H E O R D I N A R Y E A R T H W O R M 

house of representatives. The fact that the senate is su largely ford Bible published by Mr. Froude. The feat of compression 

run hy "courtesy" makes it an easy body to preside over. i was looked upon as astounding, tin* demand was enormous 

Perhaps no man connected with the United States senate is and before long 250,000 copies had been sold. The paper 

su apt tn he bored as is the Vice-President. Without power tu I when subjected tu severe rubbing, instead uf breaking int.. 
influence legislation, his office being such that even any sug- : holes, assumed a texture resembling chamois leather, and a 
gestiuii f m m him would he apt lo he regarded as an unwar- , strip only 'S inches wide was found able In support a quarter 
ranted interference, he is yet obliged to attend the sessions of! ofa hundredweight without yielding. T h e secret of its nunui-
tlie senate daily, and to recognize this or that one w h o hap- " 
liens tu have a hill tn present or a suggestion to make. 

P r o m ll' until '1 o'clock is k n o w n in the senate as " the 
' ig that time all the business of iu-
p.u-ts from committees, presenting 
•ve., is done. T h e vice-president is 
•hair during the " m o r n i n g hour," 
* "regular business" is taken up, 

whieh practically means a continuation of speaking on the 
pending bill. Then the Vice-President has an opportunity to 
leave the senate, which l.e dues if there is imt in prospect 
s o m e very interesting debate which he wishes tn hear, lie 
seeks his private office, where he frequently holds a recep
tion, fur his friends k n o w the hour w h e n he is at leisure and 
can see then.. H e generally is un baud w h e n the senate ad
journs, and then he has nothing in the nature of official duties 
to occupy his attention until the day on which thc senate is 
next to meet,— Washington Erening st,,,-. 

titions and m e m 

thai . 

Tl: 

istory of th 
se." Let us 
insignificant 

fhey 

artliworin, despised by m a n and heedlessly ,,. 
trodden under foot, fulfils a part in nature that Would seem 
incredible but for the facts revealed by the patient and lung- n 

continued researches of Darwin. " W o r m s , " says Darwin, tl 
"have played a more important part in " 
world than most persons would at tirst 
follow Darwin and see h o w this appal 
creature has changed thc face uf nature. W e will lirst. 
si.ler the habits and m o d e of life of the earthworm. As e\ 
one knows, the w o r m s live in burrows in the superficial hi 
ofthe ground. Tbey can live anywhere ina layer of ea 
provided it retains moisture, dry air being fatal toll 
can, on the other hand, exist submerged in water 
months. They live chiefly in the superficial m o u h 
a foot belnw I he surface, hut in long continued dry weather A few 
and in very euhl seasons they m a y burrow In a depth nf eight Wile 

I feet. T h e burrows are lined bv a thin layer nf earth voided tell, tl 
m p a n y lying between , hy the w o r m s , and end in small chambers in which they ean missio 
f II miles, is thickly | turn round. Mexie. 

system of snow sheds costing j T h e burrows are formed partly bv pushing a w a y the earth, also i-* 
1 one-half million dollars. Dur- . but eh icily by the earth being swallowed. Large quantities ' 

lire by ' nf earth are swallowed by the w o r m s for the sake of the de-
•getahle matter contained* in it. on which they 
rtb thus swallowed is voided in spiral heaps, 

nnii obtains 

lis with the object i S o m e time ago the English government experimented wilh 
ttempts were fail- ' a 13-inch gun on a ship of thc Royal Sovereign class. Ai ihe 

1 first firing of th.* gun thc entire upper deck was lifted from 

its position and sprung along its entire centre, su terrible was 
the shuck. T h c Indiana has been specially equipped to pro
vide againsl any such disaster, and her decks have heen con
structed ill such a m a n n e r that naval experts agree that no 
such d a m a g e ean befall her w h e n the 13-inch guns send out 
their flaming messages. Naval experts are agreed, however, 
that w h e n she is iu action and the four 13-inch guns are per
forming their deadly work the explosions will shatter and de-

the Vessel.' That is expected and prepared for, and for that 
reason the battleship Indiana is composed almost entirely of 
iron and steel. She has been aptly described as an enormous 
floating steel fori with a ship built around it fur purposes of 
navigation. Fullv one-half of her could be shot a w a y and 
she w-uul.l slill float and retain her unequalled lighting 

Hul it is not Uncle 
ousters) hi have 111 

v.:II iniV. 'la:-' '.f ti

ll charge of 500 pounds 
pound projectiles, will i 

1 that while 

il. 

il, and the* 

S N O W S H E D S O F T H E C E N T R A L PACIFIC 

R A I L R O A D . 

The line uf the Southern Pacifl 

Illue Canon and Truckee, a distal 

of Iln tin 

otected 
the snow, hut in the s u m m e r thev become very drv an.l ar. 
readily ignited. A spark fnun a passing engine, or a forest 

lire, ur a match lit by a malicious tramp, m a y du great dam- I forming tbe w m 
age, nut only costing thousands of dollars for repairs, but food and at the sai 
blocking the road wilh debris, su that all trains are stopped I In addition tu tl 

- ' days at a time. Several years ago the railroad | are dragged intn t 

work of the vessel—Philadelphia 'Ihi,. 

T H E B R O N C H O . 

words about this horse, Ihe horse nl the plains 

ur im his forefathers looked un when Monte/Alma 

•certainly hailed from Spain. And whether it was 

until the Sioux heard\.f the new animal, certain it 
hat this pony ran wild fur a century or two, either 
with various red-skinned owners; and as he gathered 
ry experiences uf war and peace, .if 
;•!*;, at 

iln 

npn danger of tires being set by lips 

from home, uf being ri.He 

once, and of being eaten hy a bear, h 
(burrows, temps brought him a wit sharper tl 
ed, half-decayed leaves , an attitude toward life more blase tli; 

ut also tu of Europe. I have frequently caught 
' sardonic depreciation that I felt 

the .lea hndi, 

ws for the sake of protect 

, especially fat; they will also to attempt s 
atives. They are nocturnal in 

it dista 
I a K M 

Arab's, 
ted cap 

al 

lo ;fr. my n pe nl i 

a remedy. In spite of spark arresters nn the locomotives 

sparks Will rise. Nor dues there seem to he a way to keep 

the camper from breaking camp and leaving his tire burning 

behind him. 

All of these dangers have been reduced to a minimum. The 

necessities nfthe occasion demanded a remedy, and this has 

been found in a system of tire alarms, patrols ami fire trains 

that probably surpasses anything nf the kind in the world. 

Situated at a distance nf a mile apart throughout the entire 

length <ii shed-guarded track arc placed unlocked electrical 

call boxes similar tu those in use in the cities. O n the face uf 

these an ina ribed the words: " East—west—rock on track— 

shed down—train wreck—car off slide—fire." Besides these 

then-ar. • :\\ In-alarm hnxes, which are kept locked. These 

are used exclusively for fire. W h e n an alarm is rung in on 

one of these a gong strikes the number of the box in Sacra

mento, UI0 miles away, and at the different points where the 

lire trains are situated. 

The forty miles of shed are constantly patroled by men 

selected for that purpose. Each man's beat is less than three 

miles long, and is so arranged that he passes over ita short 

time in advance nf every train. The most important of all, 

however, arc thc duties performed by the fire trains, of which 

prising him, a locomotive cannot do it, for I hav 

luring the day this, lie relishes putting a m a n in absurd positions, an.l will 

wait many days in patience tu accomplish this uncharitable 

no eyes, but is affected by strung light j thing; and when he cannot bring a man tn derision, lie cun-

' ig, tents himself with a steer or a buffalo, helping the m a n tn 

Iy rope and throw these animals witb an ingenuity surpassing 

" Icliglitc.l passen-

and coming mi 

Theearthwoi 

if exposed to it fur some time. It has no sense of 

but is sensitive tu the vibrations nf sound. The whole bu 

is sensitive to touch. There appears tn be uome -en-.' ofsmi 

but this is limited to certain articles of food, which ar.' .1 

covered by thc worm when buried in earth in preference 

other bodies not relished. Thc worm appears to have noi 

degree of intelligence from the wav in which it draws t 

leave, intn its burrows, always judging which is the best e 

to draw them in by. This is remarkable in su lowly orgs 

by many animals of more complex organization, For i 

stance, the ant ean often be seen dragging objects alo 

traversely instead of taking theni the easiest way. 

As we have seen, vast quantities uf earth are continual 

being passed tli rough the bodies of worms and voided on t 

surfaee as castings. W h e n it is stated that the number 

worms in an acre uf ordinary hind suitable for .... 

in i- .v..iion, we can imagine the great eflect whicli they must 

tin 
ad 

Hi. lilwa 
Ki 

Me: 
.• buffalo a- an advertisement fm- the stock-yards. The train 

[• stopped to take a look at the solitary horseman fast to a buf-

I tab. in the midst nf the plains, .lusc, whu had his bull safely 

- roped, shunted tn ask if thev had water un the train. "We'll 

I bring you some," said they. "Oh, Icomeget," said he; and 

- jumping ..II, he left his accomplished pony in sole charge of 

z tin* buffalo. Whenever the huge beast struggled for freedom, 

the clever pony stiffened Ins legs and leaned hack as in a tug 

,- of war, hy jumps and dodges so anticipating each move of the 

:• enemy that escape was entirely hopeless. The boy got his 

f drink, and his employer sent out a car for the buffalo, which 

to live | was taken in triumph into Kansas ('ity behind the passenger 

, in fact, continually ploughing thc land. At une great; 

alimentary canal of the worm is a gizzard, <>r hard higge 

rgan, capable uf grinding food into fine particles; ' of the 

Me-, 

-Puncher, hy I 

th. 

** Tin Fi 
Magazi, 
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DOCTORS IN CHINA 

T i n lift'nf ,i nieilicul miss 
ficulties, anv mil' of u Inch 
danger ill mi. 11111. 

In ll,. Minimis nf 11 ,Mi,11,,, 
ll,..,-,,1,.111, l,r. Hi,. tongue de .11 I I.lll.l.t in llir IIIIII.IS nf 
foreigner, lulling d o w n upon Hit- patient a had spirit, 
should happen to .lie m n al soim- I'nr .lislnin linn-, while I 

1 in China is filled witli .lit- puhli'o advertisement of the issue. A n advantage elai df 
heeoniea source ..I po-itive tlli? method is that conditions si 1 gnvernmcnl desir 

any perils lurk. The fever s','lvc's."i'n'a'v l„. prescribed in tlie contract. 
rllie stethoseope m a y 1,.. Another plan is to employ 11 symlii-ate, or perhaps 11 sins 

H,r,.,,1 

nt luiiikini! In 
Hi,, loan. A fixed. 

nplov, in selling il,,' lioiids, 
Hi,, gov "I 1 . I 

.rnin.nl in II..111-
il,, agent, w h o 

nil, hin,TV whieh use ..1" in..!., complicated instruments in e x a m 
,, rcyeisa.lvisablconly in selected cases. This met i- frequently employed w h e n ii is ... 

in proscrihing iiio.li.Ti.es .„.i only is II... fear ..I n lutiire dispose of the loan ul.n.n.l. It was largely resorted I,, w h e n 
accusation ot poisoning ever present, but the possibility thai „,. „,.,,. -rowing ilm v needed for prosecuting lb.. 
it m a v prove to lie 11 reality. Thus a bolllc of liiiinient curing r i v j | yy,,. ' 
il" venern granilinother of rlieumatism m a y l.e lenl 1.. :. T h e govcrnuienl m a y however dispense entirely i.iih the 
neighbor stricken with small pox us an infallible rei ly, or „ r agenls, ,.,,,,1 deaf directly wilh llie entire mass ..I* pur-
istered in one dose toil teething infant. An.l. nil] ex- |,ouy .,','fi,, |nl.ge or small'amounts' This is a "popular" 
ception the heathen 1 cli-luds reason that if a-1,1 -ortion i„.in. T h e term m a y also pr llv he applied even I.. 1, loan 
,,l medicine ,- ..I any benefit. whole bottleful taken nt contracted through an agency, provider! there is pnor-

multiplies 11- usefulness in a .orresj ling ran,, tuniry for all w h o so desire to invest m o n e y in the 1 Is — 
Therefore, il nol previously warned, experience soon tea. Ins Youth's Coiupunwn 
lli, mi—i irv to m a k e it an infallible rule never to dispense 
a poisonous remedy or one whicli could .1,, b arm if the entire 
4u 
Wil 

iuii\ 
D W A R F S IN T H E PYRENEES 

.-ssnry owerful Tb long dwelt i.i the heart ofthe Pynei s, on the 
..I.l t'ataloiiian border ofSpain, 11 curious race of dwarfs, sup-

.1,,.Mr'puis eacli .lose up in 1. separate vial, powder or cap- posed by some to be of Tartar orign. A writer in a recent 

...le, and, I...nil... them al tbe dispensary with a trained issue of Cosmos describes them and advances a theory of their 
American nurse or other foreign helper, directs that a servant origin ill consonance with modern anthropology. 
or child ofthe patient he sent there lor one everv three boms. They iiibnl.il ihe valley of the Itibas in tbe 111.1Tl1wesl.rn 
nr three times a day. ns the case m a y require; otherwise il part of the Spanish province notf-tcalled Gerona. Tbey never 
would all betaken at once or divided among ailing neighbors, exceed nil inches in height und have, short, ill-formed legs, 
The complicutions and res] sibilities usuully uttendunt great bellies, small eyes, tint noses, und pule, unwhulsoiue 

upon grave operations are, in I'hina, multiplied a thousand- complexions. Tbey ure usuully stupid, often to the verge of 
fold. A n operation must never be done in private, but iu a idiocy, and much subject to goitre and semfnluus ullietiniis. 
room where it is possible for Ihe 1,mi ves 1,, observe the mys- Tl hief town ofthe Iiihas Valley is Ribas, a place ofl,500 
terious rites from outside posts of observation. It is possible inhabitants, about 800 feet above sea level. The mountains 
ll.ui tb.v mav take alarm 111 anv singe of the proceedings, to rise about the town ton height of 0,000 to 8,000 feel, mid c.1.1-
l,e upp.u-ed ,„.lv wilh great diiticultv, und llie death oftbe mantl an amazingly beautiful panorama of mountain, plain, 
patient may be followed I.v un .1 revolt. On the contrary, und river, will, Spanish cities visible upon the ...... side and 
if the ration is successful, people afflicted will, nil soris of French upon tl ther. The region is rich, both ngrieultiir-
irremedial surgical ailments in nowise resembling the pre- ally and inincrully, and is famous for its medicinal springs. 
ceding one ure brought 1.. tbe little hospital wilh the demand , In this paradise dwell the dwarfs, perhaps as degraded a race 
that thev also lie relieved. of m e n and w o m e n us m a y b e found in any civilized c.in-
Aguin'st ihe adininistrati I' nn uiuesihetic there is (be tuunity. Tiny ure nl st without education, uud inhabit 

greatesl prejudice the condition ,,t* temporary 11111 seious- wretched bills when they have any shelter. The mosl int. Mi
n e - produced I.v il being bet I t'hincse comprehension, gent are employed as shepherds, and in summer they live for 
In tbe niuiority n't ease-, however, it is easily dispensed with, months nt un elevation of re than 11,0011 feet without 
Hie stoicism or the insensibility I,, pai 'llie average Chinese shelter. Here tbey sec 11.. human creature save some of their 
being remarkable. H e or she will open the mouth and sub- own kind, often idiots, wl... arc sent up every fifteen or 
111 it to having everv tooth extracted withoul a grimuc * a twenty .lavs with 11 supply of food. 
...-on. 1 It is suid thnt formal marriage is almost u n k n o w n among 

The dread of smallpox and cholera displayed hy foreigners them. The w o m e n in some instances are employed in the 
Is the Celestial min.I with surprise, and any show ofaliso- village of Ribas as nurses for children, and as such arc found 

oiiteiiipl. " W h y be alraiTol* tender and faithful. Before communication tli d pills, gl. 

thev ask, "when II 
,.* W e know there i- 11.1 

ill. hope oftbe Cl 

him 
.fear IV..in it." In 
eech is the famous 
hen,I. Wilis, 1-

uul whose curative properties ure in Chinese 

eniie of cither of these contagious diseases 

bit, ... 
region was us eusy us it is now il was |l,,,ugl,| luekv In hnve 
one of these dwurfs ill 11 fnniilv, and the dwarfs were hired 
. uit uml even sold to be used in beggary in neighboring cities. 
There lire somewhat similar dwarfs in other valleys of the 
Pyrenees, hul the number is decreasing, nnd those of the 
Ribas Vallev nre reduce.I I., 11 lew individuals. 
The writer of the Cosmos article rejects the theory ofa 

1,. tiie h,~|.ilul. asking Chinese origin for llie. dwurfs, and believes thill tbey nre 
I llie reasons for their rejection full upon merely tbe degenerate descendants ofthe ordinary unlives, 

ish'anv'form nf quarantine or'to "prevent black I,rend. The fact that with improved means of'com-
,'ffocted families from going'wherever thev mnnication llie dwurfs ure decreasing helps to confirm tire 

desire, while Hie physician bus great reason t,, congratulate ,.writer's theory, and be believes Hint with proper nourish-, 
herself it"-he sue, 1- in , vein, Iiu" them from visiting the dis- ment und decent shelter tbeir descendants would gradually 
pensary and hospital w a r d s — Philadelphia Ti,,,,, ' return I,, the normal type Meanwhile the neighbors of the 

dwarfs look upon them with a curious mixture of feelings. 
The fuel tbat the dwarfs drink much at a particular mineral 

E N G I N E E R I N G B Y A M O U S E . spring has given rise to a superstition that whoever drinks of 
...... . ,. , , , , ,, .... it will become deformed ,0 normal natives are horrified 
While digging boles for telegraph pole, ul Byron, M e , to see visitors experimenting with the dreaded waters. There 

said a Weslcrn 1 in imn. 1 been interested 111 watching is „„.,,„, t„ believe that the waters of the spring are beneficial 
the ingenuit* andI perseverance ol isc Ie fell , ,„• ,,, Ihe stomachs of well nourished persons, but injurious to 
ot the holes, Which wns II eel deep lllld L'l I inches across. , ]„ ,s(. w |„ , are aeellsl, uued tl, III! unwholesome iliol, I il is 
The lust day be , irounil the bottom ,,! Hie b,,le, trying to entirely possible thai the ill-fed dwarfs have been injured In

ns of esc bi old not ut. T b . drinking oflhe spi -.v, „• y.„t, 
seeond day be settled down I,, business. H e began steadily 
and systematically t.. dig n spiral gl ve round and round 
Hie inner surface of the bole wilh a uniformly ascending O D D P R O D U C T S O F U T A H ' S M I N E S . 
grade lie Worked night and .lav. and as be 'go! further irtali II we-l of the states - c m s 1,, be a milleralogical 
from Hn* l...tt. d u g little kef-where he ,mild either freak. Mr *ge Eldi-idgc, of tlie Geological Survey, was 
lie or sil I rest. I rested witnesses threw in food. sent oul there a tea weeks ng,, lor the purpose of looking up 

"All ml of two weeks the se struck a rock This certain natural resources, anil he bus relumed wilh a most 
puzzled I.i,n K..r nearly a da; he Hi,,I 1,, gel under, around interesting rcporl A m o n g oilier things he found great do
or over th, -I in,I inn. bin without success. Willi iiiitliiich- p„sitsofi end rllbhcr-enoligb I like gum shoe, for u 
nig],all,uee he reversed his spiral anil Weill ,,,, luiiiieling Ins large pari ofthe population ofthe United Slnles. A pieceof 
way in the opposite direction. Al the end ..I four weeks be Uiis substance about eight inches square and one inch thick 
reached Ihe top and probably sped awn. I., enjoy his well- was Iving on hi, desk. II was blink, and looked and felt 
earned freedom Hi- escape was not -een. W h e n his food exactly like ordinary; rubber, and wus quite clastic. The 
night the work was seen to'be complete, ami the little cngi- Hie future he pin lo manv valuable uses, nu'.l for u moling 
nccr, whose pluck -kill had sin s life, had left."- materia s already proved exccllenl 
A*,,e ) „,/,•.s„„. j,, ,|H. mining I,,wns ,,l ITnh mineral ml,ber is utilized 

, moldy for i ling, being prepared in sheets consisting of 
H O W T H E G O V E R N M E N T B O R R O W S M O N E Y . » l>)Jf "f burlap, with the rubber ou both side- Nothing 

E X P E R T L O N D O N D R I V E R S . 

llie majority ,,l* Ihe -I reel- ,,1" London, nt least those on 
which ibe principal traffic of the city proper centres, are 
narrow, and thc navigating of Ihe 'buses along these high
ways, whieh arc always crowded to distraction with every 
descripti " vehicle, large and small, is a feat ill driving 
which would turn the hair of a limn,I street 'bus driver gray 
in a day nnd drive hiin crazy in a week. Ilul his London 
prototype docs not lose any sleep of nights worrying about it. 
T o bin, Ihe sufe eondiiel of bis 'bus along bis m u l e is work of 
the most ordinary kind 

Il is generally acknowledged liml these 'bus m e n , win. 
undergo a course of long years of most careful training, are, 
w h e n |,ul to it, the finest drivers iu the world, bul, at the 
same ti , their every-day task is m a d e , iparatively easy 
for lb,,n In Ihe , tilious observance ofthe rules of the 
road, practiced I.y every Englishman w h o drives in London, 
The... is never Hie sligblest trouble caused by Ibe misunder
standing of these rules bv un ignorant driver; the most or
dinary eostcrm.uiger who'drives his little donkey cart in the 
crowded section of the citv is perfectly familiar with them, 
and never evinces the sligblest inclination to rebel against 
their dictates bv not pulling u p nut of tbe w a v w h e n a couch 
or foilr-ili-hulut signals its intention to drive by. 

I'be lirst lime un American iu its the steep steps at the 
buck of 11 'bus und takes a seal on the roof for a ride along 
Fleet si net or Hie Strand, or a trip d o w n Cheapside, his at
tention is riveted for Hie greatest part of tbe journey ami bis 
breath frequently taken n w u v in wniching Ihe imuuctivres of 
the bus driver. ' 

*lbe w a y these m e n keep Iheir horses under control and 
steer their clumsy vehicles ill and out of tlle constant crush 
of wagons ami ull m a n n e r of vehicles is exciting and wonder
ful. I k alien.I of you nnd Ihe street seems packed, with 
only asmilll opening, whieh In Ibe eve oflhe uninitiated 
appears .scarcely wide enough for a'bus to go through, and 
vet the driver goes ahead unhesitatingly, and, presto, change, 
in u minute von nre through tlle crush, und buve inner even 
scraped the wheels of the wagons on either side of you. 

If. however, one of these wagons hud suddenly turned into 
the narrow passageway through wbicb vou have passed, the 
driver henl on selling ...it before the 'bus, there would have 
been n crash uud u sniiisbup. cident which very likely 
a dav in an American city. Hut between the drivers of the 
wagons and Ihe 'bus drivers, and all other drivers ill London, 
perfect confidence exists, the 'bus driver, knowing Hint he 
has the right of wav. going nbead without fear, while the 
driver of the curt or wagon, being fully aware Hint be must 
stand aside so that the lumbering public conveyance can go 
through, does so without a m u r m u r of discontent at the few 
minutes of lost time which be is bound to suffer.—From (he 
Philadelphia Times. 
FATIGUE. 
Fatigue is Hi, lurul resull of labor, uml as such* is a 
periodic s y m p t o m wilh which every healthy person is 
familiar. 

II is one oflhe laws of organic life Ihal periods of relaxation 
sliall succeed periods of acth ity. T h e heart itself i- lunllv 
in repose for about one-third of Ibe tin.. .,.,,-u .1 I.v each 
beat—n fuel iu whieh there is something particularly siig-
gestive und interesting, sin... physiologists agree thai aboul 
one-third ofthe twenty-four hours should bedevoted to sleep. 

Life is nia. Ie up of series of vibrations ill which tension and 
rest succeed eaeh other. 'I'be heart vibrates ul.out seventy 
times u minute; Hie vibrations of the respiratory organs 
occur about sixteen times in Ibe same period; while the 
vibrations ,.f Hie whole organism m a y be said to complete 
Abnormal fatigue, a state approaching exhaustion, occurs 
.vben one attempts to alter nature's r h y t h m ; w h e n tbe hours 
if tension ure m a d e to encroach upon those which should be 
levotcd 1,, re-l ; w h e n inu-ele nn,I nerve already fatigued arc 
Irivcn to further exertion. 
Fatigue of a kind k n o w n as overtraining results, in the case 

ifthe athlete, in heart-weakness an.l shorlne-s of breath— 
'loss ,,l" wind," ns it is called: wliile the long-continued 
align., occasioned by excessive application lo professional or 
.usiness pursuits resuils in nervous prostration, or even 

While excessive fatigue is in itself unwise, • of Ibe chief 
lungers which result from it is thai c o m m o n l y indicated by 
he lirin "catching cold." T h u s the danger of sitting hi a 
[rail or ,„, Hie ,1 p ground is iiiauv times doubled after 
ureal exertion. T h e application ..f heal lo the surface is 
i m o r e logical procedure alter extreme fatigue. 
Loss of sleep is one of the lirst s y m p t o m s of abnormal 

alien.-. Habitual insomnia from Ibis cause is to be treated 
.illy ii way, by absolute rest— 1 'oath's Companion. 
A MYSTERIOUS CRATER. 

I'h 

III gel 

III ch rpi 

llle'fl-
• I I. I 

avers of shale, ll bus i 
fill- il U l e likely In b e ,Il

ls il Will l.e v a l u a b l e , il 

ing materials k n o w n 

•nth m a d e Ihal for thirty davs 
would receive bul-I,.r I'ni Slale- lillle i. known,' is mi 

-I Ir.il million dollars. like the mineral ruhhi 
aid thai a nation, like a railway or occurs in pockets hctw, 

o m e r corporal , urn-rows cy hy selling ils written mined at all bul m a n y 
in i-e- n> pay. Indebtedness y i.e. runted in die in thc future. T o elect 
,,,-, I i,no-v course of aluiirs w h e n services or collimodities oh- as it is one of the best in 
tained hv the government nre paid for nl c. Such tluni usphult represents a greal ... 
liabilities urc called n "Hunting debt." Ilul Ibe , .action hardly been I bed as vet as il li 
..I" Iln- sort ..I indebtedness could harillv I.e. ailed Inn-rowing. ' small extent, ll is an exceedingly- p 

In Hn , asc <.l voluntary I -. now In far ibe , icsl its importanl usefulness is in the u 
way in whieh a niition low-, llu- debtor government T h e conditions l.u- which it is foil 
usually i...s - i rest In il- creditors nl u live,I , be par thai nobody has been aide to iiccouiil l.u- them satisfactorilj 
.nine ..I it- paper. (Ill - nf ils iil.ligulii.u-. however. T h e .I..posits are found chielly within ami in the ncighlio'r-
which are rrilcc hie Icmanil, our o w n govcriimclil pays I I ofthe l'l ipabgre reservation. It appears in veins 
i." intcresl nl nil Such, for example, ure Ihe Cniteil Slides having a tendency to n i nil lel to each other with a trend 
mile., Iv called "green lis," which circulate a- from northwesl I,, southeast. These veins vary in widlh 
I -y, an,I ure legal tender III pay ill of debts. No, i v fron urler ofan inch to eighteen feel and thev are from 
years ago the greenbacks were •cilcomablc ..n d e m a n d , bulla mile lo six miles in lenglh. Nobody k n o w s b o w deep 
nnd Iheir legal lender dity, therefore, gave them the nature thev are. ll is believed Ihal they extend lo a depth of id 
of nn in v..hi -v or "foi il" loan. least 1.IHKI feet, so that the quantify of material obtainable is 

•Hi I, Is, such as c n o w i Ill to be issued, the govern- enor T h e greatesl depth llius fur reached is li'. feet. 
in.lit promises I,, pay intcresl until il redeems Hi.... II also Mining l.u Ibe -lull ba- hiirdli gol heyoiid the prospecting 
m - u .. Hi ei au of veiu- whit I i-l elapse before il singe fbe veins are pcrfccllv vertical For a lew feel li 
will even bio.'Ibe right In redeem them; 11 ml is In pin oil the surface Ibe substance is i r less inn,ure owing lo 
Ibe |,ri a I 1,1 mn, 11 lie-1 Tbe rale,,I ititcrcsl we; ring, lower d o w n il i- entirely tree Inn, niri-

I (111' i b.u nl years the -I- no- to rl av u-uullv lies. Digging for il is Ihe hard.-si work imaginable owing 
.mi widely; I I prcse ur Ian- per y three kinds chicllv 1st. T h e alums, r Ibe -halls becomes 
of I Is to he issued, viz., those running ten years wilh in- literally loaded with asphall dost, wliich is highly explosive 
tcrest at.', percent., tl r ing fifteen years wilh intcresl T h e body heal melts it so that it forms a br o w n coat all over 
a' four ami bull' per cent., ami llu..e running thirty n person exposed In il Soap and water ure .... g I for 
years with interest at four per cent This issue is to he of the washing it oil", Th, Iv thing I hul will remove II is koro-
lu-l- -il class. sene, A lank nf kerosene is kepi li nn, ly. so Ibul everybody 

U o w to place the I Is on the luarkcl is a qlli-stion which w h o comes oul of the mines m a v take a ball, .—SI. l..„,is'nl„lie-H„ l*n -nli ,,i ami the Secretary of Ibe Treasury are called on Democrat 

Aboul fol-

quarters of (1 mile across ; 
of Ibis strange .ruler ri-

1 two hundred feet ab, 
fragments are scattered 
decreasing in n u m b e r n 
rocks m a n v fragments 
minute black diamonds, 
show thul tlle crust ..I* Ih 
was formed; yet no vol, • recently 

ulur pbci 

ped hollow aboul three-
nil -ix li Ired feet deep. T h e rim 
•s between one hundred and fifty 
ve Ihe sun- tiling plain. Rocky 
ir several miles nr ..I llie crater, 
lil Ihey disappear. A m o n g these 
I* I,ule,Tie ilnll. S.UUC e. Ull lli llillg 
nive been found 'I'be inner walls 
earth w as broken w h e n thc crater 
oil,- rocks ,-xisi there, i Ic.l..gists 
•vend theories to inn.mil tin- this 
>ue II w is thul nu immense 

teorite m a d e Ihe bole, uud that the meteoric fragments 
just mentioned ure remnants of the lulling star. A her 
theory ascribes the origin oftbe crater to a tremendous ex-
plosi steam in the i ks beneath; and a third combines 
Ihe lirst two bv suggesting Hull the blow ofa falling melenr, 
striking the earth's crust ut u point where subterranean water 
bad accumulated in the neighborhood of heated rocks, w a s 
the cause of the explosion.— )',,„//,*.. Companion. 
The Telegrapher's Ear. 
An) ,,pernio,- uh 

key. 'l'l 
ul i 

oft 

customed lo work I.v sound with 
tell in an instant just w h o is working the 

bing peculiar iu Ibe w a v cue] erator 
k m i if ...urse il is entirelv u matter of 
Anolher evidence of Ih. fuel lb; alu 

ean receive and copy a message ami al the s a m e time distinctly 
benr I .- prebend everything Ihal is being said by others 
in ibe i lie can be verv busily engaged al anything, 
mid yel bis ear will take in everything that is said near him. 
Anolher peculiar thing is the fuel thai a telegrapher working 
al nighl will Inv bis hend within Iwo inches o f a working 
instrument and sleep as soundly ns though in bed. lie will 
iml be disturbed in the least until hisown office call is sounded 
hy the instrument. That will awaken bim in un instant. Of 
course each sound is exactly of the same degree of intensity, 
and il is only ihe training of ,1 ir Ihal causes him to di's-
tinguish bis office call w h e n even asleep.—Philadelphia Times. 
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N E W INVENTIONS. 
S T E A M B L O W E R . 

No. .•"51.027. WILLIAM A. KUDALY. CINCINNATI, Onio. /',,/-
ented Dee. .",11,. 1X95.—Fig, 1 is a vertical section of (be ap-
pnrnlus; uml l-*ig. 1 isa leiiglhwnvs section "I* Ibe steam jet. 
T h e steam enters through Ihe pipe.;. I pusses into the 

s -C between the shell /', and the central tube 11. This tube 
has a llange, or bend. T. nl llie frotll end. which is seated, 
steam lighl, ii|„„i Hie should,.,- „ of llu- -bell /'. T h e escape 

C O A L G R O O V I N G M A C H I N E . M E T H O D O F G E N E R A T I N G S T E A M . 

Xo. 551,140. l'nwviu. S. M . K I M . \V. DENVER, COLO, /'ut- No. .v.o.slll .I.ulx H. Linn, LONI.I.N, KNGLANII. Putented 

nted Dec. lull,. 1895. Pig. 1 is n side view of the machine, Dee. .ml, 1S95. In Ibis device, the fuel is burned ill contact 

" Fig. 2 is a top view oflhe same. The machine is de- wil* 

sign,,! io em vertical grooves iu Hie coal, along the side walls ' 

wheels ;, w Inch are armed will, ratters, as shown. They are 

nf -I.*;ini from Hie chamber [S, is controlled hy screwing tin* 

tube f\ forward or back I.v means of :. « rench applied to the 

shank/ Th.' steam id- are made by grooves r, whieh arc 

cut in the rim of the head T. These grooves taper i.. depth 

aa shown, being almost nothing at the fronl edge. Tin* vol-

umeof steam whicb m a y b e delivered hy 

which is driven I.y a sprocket wheel -V, nt the rear end nf the 

frame. Tin- chain runs through tin* tubular frame bars /', 

well protected. Power i- applied hy means of the 

I rotary engine />, square shaft It, and bevel gears P and 0, to 

the rear sprocket wheel .V The frame is fed forward bv tbe 

screw •-•', tint .S", gears •* and rf, and handle J. Ii slides 

through bearings e, which project from the saddle /•-'. Tl •-addle i» -upporii-d'hy ;i pin tP, ill llu* lower bur /.'. and is cock C, into it lirin-.' tube /•'. The hut products of Com-

clamped to the curved top bar C, by an adjusting boltV By bustion pass through the cock 1-7, into llu* performed tube /*,', 

VUUg ii|> nr nnO escape int.. the surrounding water. The gas quickly slacking otl this bolt, the cul 

down, ILS desired, The bars B o n d f', may be s 

heighl upon tb.* posts .1. by means ofthe clam*-* 

Is to the temperature of the water, ami rising through it 

streams of bubbles, mingles with the steam. Thus there 

I he no wa*-te ofheat. as tlie entire operation of combustion 

I cooling is performed n itbin the boiler. 

•he ga-s is ignited, at the start, by closing the cock 17, ami 

•nine another ruck /', to the atmosphere, ami hol.ling 

No, 550,283. K H M I N U V. M O R G A N , C U M *.<;.., III. Patented a' torch at the orifice t<7 The lever (' is connected so as 

MINING MACHINE 

I'ie.l, Without eh: ,,* pi 
'/'forward beyond the shoulder nt, of thc shell, thus increas

ing the depth of each opening at the point of discharge. 
Should any dirt lodge in a jet and clog it, it m a v he blown 

..ut bv ndvancing thc head T still farther fo 
be.lone without stopping the blower. 

AUTOMATIC COAL BIN. 

'•''tbe'licad -V"' '''•"'• •,'v''' K i - ' '3 :l "•''•'' ..fthe machine, ami to operate both cocks simultaneously. A s soon as they are 
:; i- a front end view reversed, the lire passes int.. the tube /•'. ami the generation 

of steam begins, ti is a bundle ol' rods whieh act as a safety 
. ±~\ check to prevent lire from passing back into the supply pipe. 

, Fig. 1 is a top view of the same. Fig 

ofthe steadying device. 
The cutter .bain i- guided by two sprocket wl 

.V-''"'"'' between tbe plates -fl' an.I \\\, in tbe usual m a n 
"•"•** driven I.v means of tbe sprocket wheel It*, at the rear, l'l,,* 

electric motor whieh supplies the motive power is constructed 
with a vertical -pin.lie 11, having a pinion whieh meshes N* 
with the gear 13, thus driving the sprockel 46 by spur gears. Dee. .",ih. Mir,. T h e supply pipe is attached at •<--, and tl 

instead of the bevel gearing usually employed. T h e frame 9, steam passes through the valve b, in the direction shown hy 

No 553 075 CIIAIIIJW S C K O C K N E W Y O R K N V Pat- which carries the motor an.) working parts, slides upon the the arrow-. The steam i- throttled, and its pressure reduced 

ented Jan. I'.lh, IS9G. Fig.'] shows the position'of "the parts 

R E D U C I N G V A L V E A N D S T E A M T R A P . 

..-•.-•1.77s \VMLI\M K M\-nx. HOSTOX. MASS. Patented 

before an.l after the bucket lias been tilled, an.l Fig. 'J slums 
th.- mod.* of tilling the bucket. This device is designed li-r 

Ibe use of tenants in "flats" and tenement houses, w her.' the 

stationary frame 24 in the usual mi r, an.l it is fed forwar 
bv means of rack bare 25 and feed pinion- L'7 These arc cot 

nected by suitable gearing to two clutches 28 ami 2!), 

ied bv Ihe spring -*, whieh m a v be adjusted to anv desired 

ion by turning (he screw plug r-. T h e condensed water 
i th. heating apparatus to which tbis valve i- attached, 

is provided with n hoisting apparatus an.l bucket, which shaft 17. which i- rotated by the w o r m wheel .'.'» an.l a w o r m enters the ca-in*.' at •.'. and collects in the space above tbe pis-

takes eoal from a certain compartment of a general eoal bin on the spindle 11. T h e clutches 30. 33 revolve wilh the shaft ton •>. This piston is lilted to m o v e freely within th.* casing, 
± 1 va h chute is provide. 1 with a rocking frame tl, which j 17, and w h e n coupled to 28, |,v means of the lever 37, produce and is not packed except bv the water T h e escape of thc water 
has a gate at each end. W h e n the bucket descends upon the a slow forward feed motion. AVhen 20 and 'i,*! are coupled , is governed hv a plug valve f, which is attached to the flexible 

Kl into tbe position thev produce a rapid backward feci motion. T h e cutter plate *', forming the bottom of thc cell or cup *. This cup is 
"ns bv means filled with naphtha, which is verv sensitive t.» changes in 

•58,59. As -.hown in Fig. 3, the cutting blade temperature. W h e n the case is tilled with steam, the naphtha 

balanced platform JC, the gates ar 
shown in Fig, li by means of the lever ./, rod J, and arm //. head frame 42 is held steady 
As the -ate 3 rises, the gate 4 descends and stops the flow of ofa 

coal from the bin. When the bucket is lifted otf the plat- is inclined, so :,- to cut a V groove in the underside of the expands and shuts the valve f, but when the cup is sur-
form, the gates are reversed as s h o w n in Fig. 1. The quantity hanging c.al. liv this device the cutter is enabled to produce rounded with water, it contracts and lifts the valve. The 

id, at a guide groove which is smooth and solid upon the side on opening of tb.* valve m a v be adjusted hv turning the screw 
' ; oftbe coal being d* d5. T h e drip or waste pipe is connected in anv suitable 

i manner to the lower end of the case .1. 

ial tbat m a y pass into the bucket is thus i 

each filling, and is limited to the amount which is caught which tlie pressure is exerted, the spl 
hel ween the gales 3 and 4. ! con lined to the oil'side ofthe cutter. 
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O R E C R U S H E R . BUS is present in dangerous quantities, by means of electricity, serve to enclose passages for the compressed air between the 
,- -...,„, , ,, ,. „ , , lunilwitl t opening tbem A carbon block A is fastened to cylinder proper and the outer shell A. Compressed air is 

11 on 17- V 1 1 . "I' "!"•'""• >'•'-. Co "lied |]„. si I* tlle wick tube /.* A innvablc earl...,, C is held I.y 1 lifted through Hie pipe .s\ and holes Kt.i the space between 
iIel I-'. 7 ... i S S t V r l 1 ' " ? ! . 1 " " . ' ^ " "•""- "• "•|li,'h " ««'"*1"''* "'» ™»»'* B". and is p,-..perly the pistons. The part's being in the position shown, tl, 
1- hel 1 I... I, ng:,,,,.. iln- toggle Ink- by tic rod fc. and spr lig insulated fl , Ibe wick tube. A conducting rod X. p, erlv will pass Iln gl, I lie port- .1/ and ll. I.. Ibe * 
.nn I,, * , '' ,'l *• in" 'er'"'" ' ',' ii'-iil'ile.l b>* a covering M. passes d o w n II,rung c oil 
I'*1"- "> "" ""* '. "" ""' m*'"' •'•"" ll.enpp.i- end ,.,,.,,„,„.,. ,, .,,„| ,,.,,„ „,„,„ „„. ,„..,„ ,.,.n„,,,,,. ,,. Another „ 

liming rod S I..n.l.es the bottnni nf Hie ..il chamber nn.l ! •> 
is lield up by the spring ,s***. T b e cylinder /.' and rod .s* nre 

nl ..Ith. 

of the pitman (,*, is held by the pin (,*', and heavy side links 
II. which are sho w n iu dotted lines The pin tl' thus has an 
up and .l-.wii movement, and the bearing block /•-,, which 
drives the toggle bar /•*. has a c o m p o u n d movement, ll fol
lows Hie pin if. up and d o w n , and -wings I,, nnd Iro ar 1 
the pin '.", ninl i veil back and forth by the lateral -
ti f He- eccentric. The in.,tion which is imparted to the 

*.i- uliur nicol -in, is claimed to lie so nle.1 

connected to the accumulator or d y n a m o , by the wires If 
W h e n it is desired to light a lamp, it is set d o w n inside 
ring /' T h e rod A'strikes R and slides upward thos 1. 
ing thc spring l>. nn.l 
Aa the-rum-ill passes, 
T b e l a m p is then lifted up, and ns the carbons separate tlie the i 
circuit is broken. T h e Hash wliich occurs al tbe breaking of each otl 
tbe circuit ignites the wick A - the carbons do not project 
ahove the top of the wiek tube, thev.li. not obstruct the light 

pish.n. The piston will fly forward and strike the drill bar 
/.. and iu s,, doing, will close ibe exhaust porl P. and inlet 

I and ('together, port M. and will open the exhaust port /", mid inlet port /,. 
1 ..I llie wick IS quickly warmed. I Theair then pusses tot lie front end uf tin-cvlinder nnd moves 

to 
nl rapidity Hi...bill 

MINE DOOR. 
nl alis 

H O I S T I N G A N D D U M P I N G D R U M . 

wink. The handle bow I* is cli 
shocks. 

BLASTING CARTRIDGE. Xo. .V.I.TSII. LEVI S. MIN-EUI., MINIIKN MINIS.. MISSOURI. 

Patented Dee. .",!/,. 1895. fig 1 is a top .new of a pair ol 
,1 *s with all of the apparatus ill place; and Fig 2 is a per- , N",;',*,-***:'.:' ' 5,A *"*•=? '* <',HV\s. '''"'*'•". lit Patented No. 551,000. I'll I. A. O L I V E R , O L I V E R S M I L L S , P E N N A /*..(-
sportive of the actuating bar and ils supports. | •'•"••' "'•• M''- *$,?• ' *•»« top view ot the entire d r u m and . nted Dee. nth, 1895. It is claimed that this cartridge enables 

The doors nr.- le iii pail's, and nre hinged to suitable its at acliiucnts; l'ig. 2 shows a pari ,,1 the main d r u m ; and blasting to be performed in the presence of inflammable "lis 
frames or casings, at their outer edges. Mail, door is provided '*'*-'• "' '. il" L'"'1 n e w "' "K* s"""*- ' without igniting it. 
with operating bars, 22, there being on each side These fins apparatus is designed for hoisting conl, ores, etc., with Thc drawing shows a longitudinal -eelion through a curt-
bars are attached loosely to llie doors bv means of hooks 211 a bucket winch is to he d u m p e d automatically at a certain ridge anil II. cap ,,r primer, struct.si according to this 
Fig. 2, which engage with long staples K u n o n each face ofthe P',''1',*', ", J'*"-'1' h " fhe bucket is hoisted wilh a "double invention. 
doors. Thev nre supported at a pr -r heighl I.v swinging Hall " h y therope 0, nnd Ihe .In,,,ping is effected hy therope .1 ' 
irms or cranes 17 and 21. whieh arc attached to posts I.i anil 

/'. As the hoistii 
11. The.I,.IT-are held -hul In n 
upon Hie nrins .1*. ,.f ri.ekshal'Is 211, which are connected In 
pitmen rods 311, In short arms Is, nl Ihe foot of (be cranes 17 
Kneh weight pulls againsl II I her, and they hold the doori 
firmly nl Hn- middle position, tightly closed. W h e n u en 
approaches, as iu Ihe directi f Iln- arrows, il strikes tb. 
lairs 22. nn.l pushes them forward and outward, as s h o w n In 
the dotted lin.-.. T h e weight nl .1 is tilted, bul liml nl ll re 
mains stationary, Iln- pitman being slotted to permit th. 
backward motion. 

H,. .Iii llie d r u m /. pound B. preferably the kind i ,11-, I.., 

C 

if-' 
- • • - • • • 

lakes Ihe .lumping rope. When Ihe bucket has been less dynamite.' . 
drawn up to proper height ford ping, the rope P wil ve in n small spnee, takes up less room Hum ordinary black 
hlle.l the small drum, nnd it will then run close lo llie end ..1* blasting powder, is a high explosive, uml is sel ..If by means 
llie main drum. As thc drums revolve, tlle rope will .....mil of a cup.ir primer. This llamelc-s explosivecompound when 
up the spiral guide N> I will wind onto the main drum, exploded, will not ignite the gas in a I mi r air mixed 

(*t t bus doubling Us speed l'l ker motion thus given to wilh lire-damn or conl dusi; but ns ii requires a powerful 
| the dumping rope, causes il lo pull up much faster than the cap lo s,.| ii off, it also becomes necessarv Hint the cap itself 

l'l1'" d t" release Ihe catches or other should produce lame; us otherwise'the flame of the cap 
dumping! ruins, llie point nl winch the bucket will he bur-ling ll,rough the blasting charge would ignite Ihe gas in 

J dumped .:„ ndjusl, y sliding Hie small drum within Ibe mine 
the h o w -. I.y means nl Ihe collar ,7 arms K rock shafl ('is i .tallic c ontaining any approved detonating 

n is driven by n Iii.II onipnunil or fulminate, such as the fulminate of mercury c. 
.„ *•' u in im-usiinl manner fl is a fuse inserted in the end of tl ap ('. This fuse is 

proaehcs'fr'on'i the " .'^.-ih-'ibre."^"'''TIUIS'UI,. !'i'i.m"i "''" ''"''" ' "" ''l'''"'i'' '""' "'"--'still?"" two insulated wires. 
"f the ilool ither dirccl resisted by full power nl P N E U M A T I C H A N D D R I L L . a llaniM^ilSn?lie'»uKtilll«' in I he'll Tin '.'.i' a'.b'v n.'iwili'i''" 
"U be weights, execlil for nn in. I, nr s he middle such as hornv and Inenrhoieile of s,„h, ,„• ilnm inil borax' 
I"'*" -,,"1"',',""' "'i-'"- l"1" i'-;l"1-' ','"' '' TllB"' N'':* ™'l]s'-, WILI.I.1JI II Mcniivv, C «i.i, ILLS. l:,l- , tallied in'the case E, surrou ig t np, and interposed 
iloorswdl ,,,1,1 ,, extra pressure l,-,,,„ -1,,,,. „r explo, -. ruled Ilee. nth. 1895. Fig, 1 is a lengthways section ..f Ihe between the cap and the flameless explosive compound It. 
'"••' '*'" 1"" '"> ''"-". Ml"' "tamti e m r currents in ii inucbiiie; Fig. 2 is ;, n e w of Ihe under side „f the cylinder ; The front en * Ibe ease /.* is pr.lernhlv i led to enable 
'"'"I""'" ' '' ';!•-•• :1 " " I " ' top side of the -nine; nn.l Fig I is an end view, il to be thrust in ie c o m p o \ It, bul it is- n. .1 necessarily 

lb'" ""id " i» held up work by the handle II. Tbe pointed, as Hie ens,, m a v lie I ke.l in wilh llm Homeless 
L I G H T I N G S A F E T Y L A M P S . cutter or drill stem /.. i- hammered i Ihe inner end, hv explosive conipriiiiid in a bore-ho - il may be placed 11 

N..:.no,l,lli WT,I,„.I,K,,,, Un,,,,, 11, -, I1,„K- TKn't'^ "'d"'o \ 'T'*'" "r",'' "'*' ^"'^ ""ll>9iV' ,"""""'" 

K'7mr' 'TI,i,'i;;£^l£:r,;;*;,iS;:iM rHSlniE'Ef''-",*^•^<:r-tnaxAviv"im' 
lesign.il for lighting safety In 

http://ll.enpp.i
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PROSPECTING FOR GOLD. 
THK PLACERS OF NORTH AMERICA. 

The Location of I'laccr Deposits in Different Parts of 

North America and a Description of Their Peculiari

ties and the Methods by Which The) Arc Worked. 

Wri i n ,IEBY ENGINEER AND METAL Mn 

Arthur Lakes. 

PLACER MINING I'OR GOLD IN NORTH AS! 

As nm- prospectors are more likely to go specting 
if North in these davs of gold 

America than elsewhere, we shall devnl ir time for 
the present to this country. 
Although fr an historical point of view the discov

eries of placer gold at Sutter's Mill in California practica)-
lv were the origin and main impetus of gold mining in 
Sorth America, and would therefore be apparently the 
right place to begin wilh an historical and geographical 
account of placer mining, yet, for practical purposes, we 
prefer to begin with a geographical distribution of gold, 
commencing ut tlie extreme Northwest From Alaska 
downwards. 

THK r*,\( ]"KS OF \i. \SK \. 

In 1870, Dale, the expiorer of Alaska, said that gold 
and silver exist in limited quantities in Alaska. Talcose 
and chloritic slates with veins of quartz abound in the 
islam! of Kadiak (see map). Analysis showed only $1 
to the ton iu gold and silver ; but Newberry observes that 
"These specimens come from a system which at other 
points is probably much richer. The mineralogic 
character of the specimens is precisely thai of the most 
productive gold Bearing veins known, although silver 
will imt hi* Found in quantitv in such an association of 
minerals." Tlie gold bearing alluvion of Cook's Inlet 
was probably discovered fnun the same rocks or class of 
rocks. 
The gold deposits of Stickeen river an- in British ter

ritory, and an* all placers, though gold veins exist. The 
head waters of the Tahco river have afforded coarse gold. 
Fine scaly gold, like iron filings, is fnund in the sands at 
the mouth of the Porcupine, or Mat river, a branch of 
the Yukon. The Kaknu river lias a yellowish gold 
bearing clay, and gold has been found in the hav on 
whieh the Taku villages are situated, averaging 5 cents 
to the pan in seales ami small nugget*. 
The riehest deposit was on the main stream four or 

five miles from the hay, at the foot of a water fall 100 
feet high. More recently quartz prospecting has been 
vigorously carried on in this territory. In parts of 
Alaska they work the gold gravel out fn frozen blocks 
and pound it tip and thaw it out in the spring. They 
work drift miniug in this wav all the winter. The 
gravel beds never thaw out in Alaska. 

(i. A. Carpenter in ihe Alaska Record, gives an account 
of the placers around Cook's inlet. 

"Six Mile creek isthe riehest and biggest. It empties 
six miles east of Resurrection creek, opposite the head 
forks of the famous Kenai river. It isa large stream, 
200 feet across at the nth an.l 4 to G feel deep, with 
rapid current. Six miles up the hills the canyon begins 
to narrow* from the bench lands until at the first forks, 
12 miles up from the arm, the right hand fork, or ('anon 
creek, foams and whirls between walls of slate. The 
left hand fork runs more smoothly in an open, rolling 
country. Tothe tirst fork there are large bars, whieh 
are hydraulic propositions, and the gold being fine nn 
the water's edge, the worker did not average over $3.50 
per dav. On Beedy's bar three men look out in August 
23 ounces of -old in 13 days with sluice boxes. Thev 
had put a wing dam in a short distance from the shore 
line. This was an immense bar. which to he properly 
worked, should he hy hydrauhcing. The largest anil 
best property yet discovered is that of Sanford Mills. 
a prospector,who,with 100 pounds pack of grub and tools 
on his back, and no blankets, found gold on_the creek 

al the upper sources, and after thorough prospecting pro
claimed that Six Mile discounted Resurrection and Bear 
creeks for gold. Ih* is at present ground sluicing a chan
nel through the bar above high waler mark to turn the 
creek into it next season anil work the creek bottom. 
At the last end of the bar San was making Sill ;i dav per 
man. Then* is more or less da\ or cement in thegravel, 
so that the bank stands up from the creek about 30 feet 
and extends hack like a bench land to a height of 150 
feet a quarter of a mile from the creek. The creek bot
tom in front of San's claims catches thegold washed 
through two miles of box canon ahove, and pieces of 
gold ean readily he seen through two or three feet of 
water lurking in the crevices. Ih* expects to take out 
$100 to the man per dav. 

"Dusezand party, on th.* next claim below, took2,000, 
and clai \ that their sluice boxes vieIded an ounce of 
gold per dav to the man. The creek is all canyon with 
good hydraulic hanks and small sniping bars lo the 
second forks, 25 miles from salt waler. The contents of 
a pan tied up in the corner of a red bandanna showed 
$5 in coarse -old, ami next day thev look .nil pieces 
worth $10 and $15, showing what till' rich spots will 
vield. Bui a man going to Six Mile wants to have an 
adequate respect for the red and black ose gn:tts !" 

BRITISH COLUMBIA. 

Fr Alaska, next in order we turn lo British 
Columbia. George M. Dawson says, "There is scarcely 
a st ream of any importance in British ('olumbia in whicli 

the 'color' of gold cannot he found. Hold discoveries 
made in 1858 led to a great ' rush ', and gold ever sine,. 
has been the chief factor in tlie prosperity of the country. 
Between 1858 and lS,Xti the product, according to Locke, 
was $15,140,889. The gold yield fluctuates from year 
to year, due partly to the uncertainly of the deposits 
worked and to climatic conditions, great quantities of 
snow perhaps falling one winter, and more than an aver
age rainfall in the summer preventing the clearing of the 
deep claims from water till late in the season. In Cas-
siar district the unfavorable spring prevented the miners 
from reaching their claims till late, and heavy floods im
peded their operations during the summer. 
••The very general distribution of alluvial gold over 

the province indicates that several different rock forma
tions produce it in greater or less quantity. The coarse 
gold is most likely to be near original veins. •Colors,' 
as the tiner particles of gold are called, travel far along 
the beds of rapid rivers before they are reduced to in
visibility. The gold formation proper, and in place, 
consists of talcose and chloritic, or greenish schists and 

northward of some of the rich gold hearing slates of 
California. Fr the denudation of these rocks and 
veins the gold has been concent raled in Ihe placers. 
Thi' greatest area of these gold bearing schists is in the 
disturbed region \\r>t of the Rocky Mountain ranges 
known as ihe Purcell, Selkirk, Columbia, Cariboo and 

Anderson riverand Boston bar on the Fraser. at Leech 
river, Vancouver Island, and elsewhere. The Cariboo, 
discovered in 1860, has been ihe st permanent and 
productive. The 53d parallel of latitude passes through 
this district, which has been described as a mountainous 
region, but is rather a remnant of ;, great high level 
plateau. 5,000 feel high, dissected hv numerous tribu
taries of the Fraser, which cut greal' V shaped valleys. 
And wilh lessening slope tin* rock is concealed bv gravel 
de--:;al;* which in* reas: in darkness and extent till the 
valleys beet ' V shaped, or flat-bottomed, and little 
swampy glades are formed, through which the stream 
flows tortuously I with gentle current. The sleep 
banks are densely covered with heavv pine trees. The 
country is covered bv drift or detrital matter, conceal
ing the rock substratum. This description is character
istic of many of our placer localities also in Colorado. 

"The shallower placers, as usual, first attracted atten
tion, but later the deep diggings were found bv far the 
most profitable, as in California and Australia. Williams 
and Lightning creeks have so far yielded the greater 
part of thegold of Cariboo. Thev vv,*,-,* known from the 
first b> be rich, bul have been found 1.. be specially 
suited f(ir deep work in having a hard deposit of boulder 
clay beneath t he beds of | he present watercourses, which 
prevents the access of much of the superficial water to 
the workings below. Bv regular mining operations, the 
rock; b an of the valley is followed beneath .".ll to 150 
[eel of overlying clavs and gravels, the course of the 
ancient stream being'traceable bv the polished rocks of 
its bed and tbe coarse gravel ami boulders wliich have 
filled iis cha *1. In the hollow of th.* rocky channel 
the richest lead of gold is usually found, hut In follow
ing iln* rock surface laterally, rich side ground is dis
covered of greater or less width." The old st ream curses 
folluw the same direction as the new and present rivers, 
crossing often from side to side of the valley, never leav
ing the old valley, or running across llu* modern drain
age system, as is'so often the case in the deep placers of 
California and Australia. The Van Winkel mine is a 
good typical example of the method of mining to reach 
the buried channels. Tin* claim covers 2,050 feet length 
of valley, and the deepest part of the channel has been 
cleared oul 1,600 feel long. The workings attain a width 
of :SIH> feet ; *>40,IKH) were expended before gold was found 
in the channel. Since, it has produced well, upwards of 
$!.">,71 HI in one week, and weekly "clean ups"of SI4,1HH), 
sii',OIIII, etc. In I87G the product had amounted to 
$500,964. In reaching the buried channel a shaft is 
usually stink at lb.* lower down-stream end of the claim 
(as at Roscoe placer, Colorado) on the sloping side of the 
vallev, wliere, after having gone through a moderate 
depth of clav or gravel, the slaty rock of the district is 
reached. Tin- shaft is continued through this till a 
sufficient depth is attained, when a drift is started at 
right angles to the course of the valley. The old chan
nel is thus struck in such a way as to enable the subter
ranean water collecting iu it fr tin* whole upper part 
ofthe claim to he pumped to the surface bythe shaft. 
On cutting out ofthe slate rock, however, int.. thegravel, 
so much water is frequently met wilh that the pumps 
are mastered, rendering necessarv a cessation of work 
till the dryest part of the season,' or the application of 
more powerful machinery. AVhen the drift is not found 
to be at a sufficient depth to cut tin* bottom of th,- old 
channel, it is generally necessary to close it, and after 
continuing the shaft to a greater depth, lo drive out 
again. The old channel, once reached an.l cleared of 
water, is followed up its slope bythe workings to the 
upper part of the claim, and where paying side ground 
occurs it is also opened. The average depth of workings 
is 7b feet. Tlie water is raised to within 4ll feet of the 
surface, where it is discharged into an adit 3,000 feet 
long. There are two pumps 10 inches indiameter. The 
richest, pay is obtained in the rock channel of the old 
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stream Iml where this is miirli contracted, I In* foree ..I' | A correspondent ..1" the San Francisco Call writes from tlie fin. ids have inn off anil before tin- bard freezing ..f 
the water has swept the gold away to those plaees when.- Vancouver lately that there is a gold excitement in that October. Tbis high water is caused by melting of 
its width is increased. Most of tlie slates are rotten and region. In tin* Cariboo, British Columbia, hydraulic snows by warm weather. Rain usually lowers the 
crumbling to a considerable depth, and in clearing up companies in finishing up I heir season's work reported waler in Iln- si reams because il makes the mountains su 
in llie bottom a thickness ..I' 1 P. *_' I'eel is taken ...il with 167,000 from a late clean up nl the Horseflv and Cariboo cold thai il checks th citing nf snows, nnd the highest 
a pick and shovel (as In llie Alma placer, Colorado), mines. Iln the Waverlev claim bedrock has jusl been waler is dining clear, bright In.I weather. Thus the 

I sent up to the surface with llie overlying gravel for strin-k after Is years of quiet steady working lie poor snow rather than llu* rain is Hie cause nf rise or fall 
treatment In the side rock, as in the central channel, miners. Rich placers are reported on the Yukon river, of the rivers. 
the greater pari of llie gold is fmind Iving directlv on The largest nugget taken ...n lasl season in Alaska was The gold is fairly coarse and found mostly on bedrock 
"bed rock" and unly occasionally are paying streaks on lilaeier creek. It was worth $234. The principal near the bed and channel of the present streams, also at 
seen in Un'gravel a lew (eel above il. jingle mi the store counters and bars is gold dust. A llie ln.it ( boulder an.l glacial debris tn a depth nf 
The side ground is worked up fr Hie channel in , miner will go into a place of pul.lie resort where .lane- from 20 to SO feet. In proof of what mav he fnund there, 

successive hreasls parallel to it. The average vield when ing is the high carnival and balancing Hie scales with I In- Lasl Cl re placer worked four years digging down 
Paw-son visited il was :l ounces in each sel ..I" timbers, S:.n in dust lie will receive dancing tickets at .'.n cents in bedrock, sixty feel, with a river of water to contend 
the set uncovering about Ho square feet of bed rock with each for that amount and the whole house, 1 s, with, only a few nths in spring and fall available for 
heighl nf II feet. The lowest layers of gravel i lain broke miners and nil lill up Un- sets miliI lliis ai ml working, the works drowned out in summer and frozen 
manv large boulders of quart/ami slate, not much water inns ..ul. when another -miner wilh a lung sack steps up in winter. The prospectors made their o w n wooden 
worn whieh must have i e down ii the hillsides, up to thc bar and lavs down his dust for another supplv wheels and pumps, packed even-thing m e r a rough 
It is a torrential deposit to a depth of 4 feet in the chan- of tickets and thus'the long winter hours uf darkness trail 75 miles on mules. They had I., make bridges 
nel' above whicb the gravel is better rounded and more an- spent, across streams which were liable to be speedily washed 
evenlv spread, though still mixed with clay. Owing to l.l.,,sl.,,,Tlll.v v r o„ vr nF TIM . :l»-'.v "-"'"• l*'"1* supplies Ihey would mill 

of the gravel, the pressure on •'-«""'•' " *' "'* "" "* •"- •"*-"•* ""*• three trips in the summer season. Thev drifted the first. 
Ihe supports nf llie Winkings is excessive. Tin- sets,,I* NORTHWEST. Sells. .11 il, bedrock, llnislillg tlle dirt t.. tlie SlirfllCe llllll 
I ilul.er are mill a few inches a pail, and workings ale The latest and most Comprehensive sketch of llie min- wash ing it in a conn sluice box. In Ihe brief season 
lined u-ith i plete lagging. The timber is massive, 1 ing possibles nf all this northwest region was given m e they k mil ST.llllil an.l I In- I..II,,wing year $10,000 and 
t,, 2 i.-et thick, ,,( Hi,- i ut ry sprue,-, eusling s cents l-v a friend, Mr. A. I,. Prest win. has jusl returned llu-'pasi vear the same. On Smith creek on the west 
delivered al mine. from a general survev and prospecting trip over Idaho, side of the Columbia an attetnpl was made at hydraulic-

lu many pails water streams fnun the roof liken British Columbia and partof Ala-sk:i. In I.la! u Hie ing with ei 
heavy shower of rain. Thegold gravel is raised to tin- Snake river, placers are being worked on bars at the sur- like a fire 

id i Id fashioned brass nozzle 
id fiftv feel head nf water power. 

surfaee hv bucket m p e with friction 
gearing and water power. Tin- whole 
..I* the deep workings lire annually 
filled with water in Hn- lime ..1 spring 
floods and il is tale ill summer or 
autumn hel'..re the pumps acquire the 
muster*. This account .,( Dawson's 
gives iiu admirable idea "I a Ivpieal 
mine of lliis kind not merely I'm* the 
countrv in question, lull for others 
similarly situated in regions tar dis
tant. In endeavoring I., "bnttniu" 
ll,.- ..1,1 channel mi Lightning creek, 
greal difficulties were mil frnni the 
large quantity of Hi.- water nn.l Ihe in
creased depth i.l sinking required. 
Tin- l,.w. si purl ..( the channel hold
ing g I pav has u..1 vet heen reached. 
rsuallv the"" p a v " was taken in these 
placers fr llie hull.Mil Ilf Hie deep 

channel. In sunn- pli s, however, 
Ihe gravel paid clear In Ihe surface. 
In working over Ihe deep grinind in 
earlv davs much was ], p thai would 
even now pav handsouielv, but cnii-
u..I 1.,- found'or reached mi aci I 
..I iln- treacherous nature i if the moved 
ground filled with ..1.1 timbering and 
water. Dawson thinks llu- quantity 
..I* gold still remaining in Williams 
creek, which has been worked over, is 
as great as thai alreadv obtained. 

In musl g.,1.1 bearing countries the 
placers, llu.ugh rieh. lead upl ining 
the quartz veins whence the gold i-a 
At present tlle placers have absorbed 
the labor of Hie miner. The K.u.tenai 
district, Omineca and New t'assiar are 
verv similar I., those ul* (aril Tlle 
greater part of llu- guld range es
pecially I,,ward Ihe Ih is verv 
densely 1 iuihereil and covered wilh 
tilti. .i>. great obstacles t.. The pros
pector, differing much from the bare 
slopes of California. Thc Cassiar mines 
much further north an- worked ai 
enormous disadvantage owing to being 
situated in an aim.-si Artie climate 
where the soil is penuanentlv frozen 
(as in Alaska I al a small deptli below 
the surfaci Hie sha.lv sides ..I the 
vallevs, wilh a short season during 
whicli Hie water curses are liable 1,. 
floods disastrous p. llu- mines, wilh 
supplies al famine prices, lis rich de
posits, however, show Hn- continuitv 
uf Hie gul.l hell nl* llie , r l . till 

the Fraser river the gul.l occurs along 
Ihe whole course of Hie river irre
spective nl the lui-iuaii ver which 
the river m a y pass. In V a 

J — f - v - . • \ 

•7 
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Tliey are working, however, mi a 
bench not a well defined channel and 
Ihe material is all glaeial drill full nt 
immense boulders. 

Ip I,, Ihe head of Smith creek there 
are evidences of remains of quite ex
tensive ground sluicing dune in the 
(ill's and they have worked up almost 
under the present glaciers. Prospect
ing .Imie heie during Ihe last few 
vears has given fairly good returns, 
hul no work of any importance. "Out
fits" nf '.', ur 4 parties are working 
ahunl a duzen men eaeh un Smith 
creek and about un men on I (..Id 
slieam Irving tu gel iluwn 1,, bed
rock and gelting it little pav as they 
go. North nl this a little surface 
placer work is being done. Mr. Preston 
met a party nf four w h u had been on 
a canoeing journey up to Big Bend and 
"Canoe river to latitude 53 N. w h o re
ported small prospects and no diggings. 
The i-oiinln between Selkirk" range 
and iln- Rockies is characteristic nf 
mountain ranges. The strike is west 
,1 north and south southeast parallel 
with the Rockies. The formation is 
like ihal ul ..in- Rocky Mountains 
consisting of granite, porphyry, rhyo-
1 it.- ami other igneous eruptive m.-ks. 
The mountains are sleep ; the lower 

slupes are covered with heavv timber, 
tamarack, fir, ele. Wash and slides 
and great glaeial slides and moraines 
are characteristic. The first glaciers 
Mr. Preston met were smith uf Revel-
stoke, narrow necks nf ice leading up 
tu big basins full nf ice. tine uf these 
glaciers is 400 feet deep. The veins 
in this region have not been much 
prospected. There are a few- rich and 
narrow veins with free milling quartz 
carrying gold. There are in. large 
mines there. Farther back un tin-
Selkirk range, lill miles east nf Colum
bia river, arsenical pyrites are found 
carrying gold and silver, principally* 
gul.l. and (111 miles nn (he west side 
near the tup uf the range we find 
galena and silver ..res. 

K nai country lies easl ..1* the 
Columbia and between the Canadian 
Pacific railway and the boundary at 
Hie end nf I hi- Selkirk range. Galena 
and silver ures are principally found 
north ..f Spokane country. Thi- region 
is steep and rugged. 'Il is a great 
region fur snowshdes. A number ..I" 
large mines are being worked here 
rich iu silver averaging from .".Otl tu 
500 ounces silver to the ton. 

Isle llm Leech river district yielded , siderable gold face line ..1* low water. The gold is line, lighl and hard Al Pilot hay mi Hie Kootenai lake is a smelter, and 
over a short area ; I In-gul.l rocks are llu- same as those of I., save. Al Spokane manv machines uf various patterns another al Nelson inula third at Trail landing mi the 
British Columbia. In Southern British ('ul hia llu- are in use, the river \alley is of barren wastes nf sand, wesl side ..I* Ihe Columbia. Trail creek district runs 
placer deposits Iii r in llu- vicinity nf black slaty The hanks an- low ami they nn- working lung bars wesl ten miles ami borders on the state nf Washington 
rucks, fnun quartz veins traversing wliich tin- alluvial washed up on bends and islands down to the water line, and ex I en. Is north as far as it has been prospected (or 110 
gold appears to be derived. In prospecting, the extent The soil is alluvial with nn glacial matter. Pumping miles. The camp of llossland is the center of this Trail 
and distribution "I these slatv areas is important. The plains are a necessity, as there is nu bead nr gravity line Creek district and is located II miles north of this bound-
fissile character of these slates renders them easily per- to the rivers. ary line and s e distance wesl ..f the Columbia river. 

I.I.- n. waters which ha y.- concentrated Hi.- minerals In British Columbia il is claimed gold can he found iu Tlie ores are haul, being arsenical pyrites carrying one 
..f .-. ie value wilh quartz I other minerals ..!' every stream. The Columbia river is :;.*. feet deep be- I., three ounces uf gold with III pel- cent, cupper and 
seemi.laiy origin in llu- veins These slates an- prub- tween high and Inn waler mark during six nths nf some silver. Veins of this ore occur in tho granite and 
libit n,eia i-phuse.l inesuz.iie shales, s • ul Hie gul.l llie year. North nf Rcvelstoke the Columbia liver rises Ihe nre is I I frozen unto Ihe walls. There is no 
min he derived ir igneous Tertiary i ks. (In llu- near thc I initial Stales b larv line wesl of llu- Rock- gouge or gangue ami nn distinct line hel ween ore and 
Tranqiiille river, Hakes and scales uf platinum an- ml us. Ii makes a sharp bend cutting through (lie Selkirk country rock. Only two veins are opened up east and 
together with Hakes nl* gul.l. Ins any eases il is re- range and gues smith llllll miles. Tlle lirst guld worked west along Inw ridges north and south nf Trail creek. 
curded thai along these rivers the best paying gi id in paying quantities is 4 iles north uf Revelstoke mi O n the north side the Le Roy mine and W a r Eagle, the 
wa- found where llu- 111, ,n-sa i. I slales crussed llu- riyer, small streams coining in fnun the east, and I lien,-,- north, .Ins.-and 11 K between them, are shipping 200 tons daily 
thai too much importance .a I he given to these slates, every stream from llu- east side contains placer gul.l as principally of gold nre about 2 ounces nf guld or $50 per 
Hold has been f I in gravels resting mi llu- surface "i far -th as 11,,1.1 stream 7-"*. miles north .,( Revelstoke. I mi. Boundary creek, 411 miles west, reports a numberof 
the old mcks in irregular puckets fur 1 by tlie uneven Th Itntry was first prospected in 'all and has heen pi-uspeels similar tu lliis Trail Creek district. This min
imi I.,us intn which they are worn. Wm.- tiie underlying worked fur the lasl 7 nr K years. The altitude of Ciiluin- mal hell extends s h into Washington and Idaho. The 
rocks m- stream bed a coarse conglomerate instead ..1 a hia liter is 2,000 (eel above llie sea, ihe higher ranges new camps are heing pushed ahead. Pruspecting is 
clayey breccia I clays and shales, it would probably S,000 feet, lilaciers extend down to a level of 4,000 feet hard work. The country is heavily and closely tint. 
form a rich gold bearing horizon. and are still working and grinding down rocks and gold, hired wilh much underbrush and fallen timber. The 

In ll,.- Queen Charlotte Islands iu Ism ihe llardas The hest pay has he.-n fnund late in the season al Ihe prospector has I,.pack his t...,ls mi his hack and cut his Indians hi ght rough gold to Fort Simpson; their le fool of these glaciers. The side streams as well as ihe own trail through the wilderness-when he finds a fav-uf ..I.milling it was tu light lires over Iln- vein and dash Columbia an* raging torrents frmn June 1 to September, orable location he makes his central camp and wnrks cold water on the he .1 rock which was thus disinte- Iml they are worked between I ha wing out in April and from Ihal. I lame is nol plentiful. In Ihe veins thev grated I i I.- to expose the metal. the floods ol M a y , als,, in the fall in September after find a " c a p r u c k " rusty with oxidized i m n broken over 
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and capping these veins; this cap i 
deep. T h e n the ruck passes intn 
pyrites. Prospecting is hard and slew, fur vou have t 
blast from grass routs s; caps are poor; the hest 
found with depth. 

T h e Fraser and Cariboo district 
region. At old Cariboo up 1,, ilm F n 

plants, nne on the Qi 
..I llu- Horsefly, putting forty or fifty 
each plant, also several thousand feet 
large siphons. Several storied reserv 

I., (uur feet ill sheets nr belts uf greater ur less extent and. if variable but 
1 unoxidized thickness. dowt 

" T h e proportion nf gold in these sheets nr belts is far , lias t 
fnun uniform and regular, the richer portion being met | side 
wilh in patches more or less remote and isolated from I T h e lie wesl nl* lliis eaeh other. T h e gold gravels result' from a general study and follow. 

ser this last season alluvial action. In the veins ,111 the hills from whicli Y o u m a y expect 1,, 
in tw,, expensive hydraulic the gravels are derived gul.l is often so capriciously and pumps. 
I, the other in the south fork irregularly distributed that the results of a week's D o not stop at bedi 

les uf ditch un wnrking in s. .' fay..red spot m a y compensate the | be fi 
steel pipe and miner for months nf unprofitable work in poorer 

I ground." It would appear that in Canada the source 

•ill he well w h e n he has exhausted these In dig 
id luuk fur deeper channels and nut let up till he 
•hed bedrock where he m a y expert must guld; 
.uud m a y he rich as well as central channel. 
nple ..I* the V a n Winkel mine is a good on. 

hied wilh wa id 

ready l.u- extensive livilraulii-ing next season. Thev of most of the alluvial gold is derived from the veins in 
report gravel banks 30 to (III feet deepand gravel ranging the Lower Silurian rocks. In these slates quartz vein: 
5D cents to $2.00 per yard. T h e difficulty outside of the abound ami in llie black sefiisls as mi I., I, river. Tl 
short season is from llie immense glaeial boulders, veins are verv numerous, hut gi 
Farthers li on the Fraser river Indians, white m e n vein of slates is often characterized bv "small 
and Chinese are washing bars every fall ami spring ai streaks of quartz and little lenticular bunches through heavily on 
low water, wilh rockers, sluices, etc.. making a living, all ils layers withoul showing any well marked large supports. 
A San Francisco .- panj have gone mi llu- Middle vein. This is characteristic of yi-ins and veinlets in: T h e work 
Fraser north of Yale and have put in dredging plants at most slate regions, the quartz having a tendency to p u m p i n g oil 

scatter througli the minute cracks and interstices of a! Gold 11111 
slate formation rather than In occupy a broad, well-de- clear to llie' 
line.I fissure. W o r k 1.ill 

In a.l.lili lliis there are the eruptive diorite nr you an- at 
istnne rucks worthy of observation as undoubtedly work t,, 

k, hut dig d o w n int.. il; il m a y 
feet deep till you find 11.. g..ld. Experi

ence in ibis regie ,1 elsewhere shows that m u c h of 
the gold is carried d o w n into the chinks and crevices 
especially* in slau-s. 

Moreover the bedrock is liable I., l.e rotten fora depth 
of a few- feet and uiitv pay to take out bodily and over-

y small. A haul al leisure. 
Unconsolidated 

the gr 

ill hi 
Ihe Van Winkel 

1 and need thick I 

vear. 
uly [mind al. bedrock, 1,111 

•i I 

/ *-*'.: 
i 

1- placer thoroughly anil carefully whilsl 
ll is very danger..us as well ns difficult 
r 1 f extravagantly worked ground 

Ifrffvi'/ ll -i*--i 1 '•* '•• ** ''*'* "' -*"1'1 '" l,n** "** n ' "Ih.-i* reginiis. In again, and to work under ved ground, far more dill 
W£WH i'i i\" ,-"•-,; l i O Arizona we liaye uiirselies observed such greenstone cull than iu virgin ground. At the s ti it ma 

• 'T*- **3fiUfl I'T V-," &M 'Ivkes I" he dee .se. 1 ami Iraversed by numerous pav lug., nver an..Id placer Hint was wash-fully an 
't'»> l K * a L * ' * * ™ ™ n"lr "'inlets of g,,l,l hearing quartz. The oxidation of carelessly worked by others years ago. the iron pyrites 

face float iii* gossan whicli sets the gold free; and" ft* 
the wearing down of this soft oxidized material doubtless 
a large prnportion uf llu- placer gold is .1 
Leech river a large mass of these quartz v. 
has h.-en wurn ilnwiiaiul removed during the ex all. thi 

ns yields the rusty sur- tl I pay anil placers may sometimes he fn 
foot uf living glaciers in this region. 
The season (ur work is very short, hut big sums may 

iln be made at times in a short season or bv keeping at it 
slates ! fm* many years lill bedrock is reached. 

Prospecting in British Columbia is evidently ,,1,1 In atttral picnic" Y m i will expect to meet in that 

tJfTT, jmfct process ..I concentration in a narrow hue in Ihe bull 
ggjfi ..( the excavation. A cement also occurs mi Leech rit 
pngj sometimes far up the slopes, and in the river forms a The value and importance of these p 
Sjri false bottom with gold mi top of it and gul.l belnw- it un west is shown bv the enormous ilile 
jfEl bcdt k. .Miners should not stop on these false bott 

however rich, bul go through them till thev 
reached bedrock w here (he best gold is ahnost'sui 
he 1 I. 

mi enor-
les and moraines uf ruck fr. 

huge boulders, tlie latter are always "an obstruction, 
s of the North-
tnd plants that 

re in preparation at su great expense. 
In Canada the Silurian n.cks, slates and schists appear 

sponsible for Hie placer gold, together with di..rite and 

aska IIBAI.MSU .i Kii-i-u fi un in i i ,IIF,„-S,. Pi ,,,• t'old is found along (I 
is I'UIIII,I scattered ..ver the surfaee from Lake Manitoba 

an expense of $75,000 per dredge, dredging up sand and '" the Rocky Mountains, iln ascending Hie river 
gravel fifty (eel belnw the water surface. In Horsefly granitic and crystalline boulders die mil gradually and 
country which has heen worked since 1860 successfully, with them als.. ihe gul.l. showing that the gul.l is ass..-
they will put down a wing dam or caisson to bedrock ciated with ami derived frmn these crystalline rucks. 
ami clean up well. Throughout British Columbia transportation IS by horse; thev use canoes where II 
lakes nr can g.. down stream, but the streams are too 
swift to ascend that way. Leaving the traveled trail i1 

yuu have tu carry things nn your back; trails have tn he 
made and prospectors carry'hi 
purpose and saw through the timber and (alien lugs. 

The g. 

NEW BRUNSWICK. 

..I.l has been found in the Carboniferous congloiner 
uf llu list. Here is an,,ther case of gold occur 
i isuli,lined bndies uf pebbles or conglomerate 

iV'suwTnV'tbis "f !l h r older date than llie ordinary placer beils. At 
1 'these pebbles were originally derived fi the grantic JI '•"'l

i.r ' 
rucks the beds m a v he considered as an ancient consul' 

led placer. Alluvial deposits of guld hine alsu 1 

It is important to notice that the Canadians have been 
able p. carry ..n certain placer work successfully through 
the winter nths, w h e n elsewhere most placer miners 
give up. 

W e must nut expect a placer ground to be continuous, 
nr lu .•airy ihe same i mil or even any guld al all, 
Hi,,ugh.,ut'its extent. Placers are often long, lenticular 
beds or bodies distributed at intervals, s o m e gold bearing, 

I others barren and others a mixture of both. 
(...Id quartz veins in slales are apt tu he small and 

m u c h scattered, but such veinlets are usually good indi
cations of gold. 
1 later, to veins in place. In Nova 
Scotia it seems llu- other win. 

Finally it would appear'that llie Northwest is Hi on i^-77;l,7:;:,r[7';;:t -77.» &&*«§!: tS^^Sr^iSS 1 pMsj.pffl^sX ,̂ 1x5. 
:; i;"i!,, l,;,,;!';,,,;.:-.,̂ :,::: ,r,,i,,.,,:: rm,. ,,,. *,..lril.,,w ,*,,. ,,.„,, „;.„: ^*^£«fj™^\™^% 
ired by vegetable earth and sometimes clay. Ihey character ot the pebbles. drainage system. W e might conclude like Horace 
up..,, metamorphosed Lower Silurian rocks such as *•'*:»' touNDt.ANn COI.D DEPOSITS. Greeley with ..ur advice tu the prospector: "(in North-
sts associated with diorites and serpentines which Gold quartz veins are t id in serpentine in the west voting m a n . " 
traversed by numerous veins of quartz, d u llu- Lower Silurian rucks, and where in. serpentine exists it .. 

Chaudiere river ill the Devil's rapids, where the river nu use tn look fur ..re. Serpentine, he it said, is usually 
makes a sharp turn, guld has been fnund in tlle cavities, a grass green ur purplish ruck nf magnesian silicate de-
lissures and cracks nf the clay slates which form llu- bed rived from Hie alteration of certain minerals composing 
..I" the stream and act as natural riflles. At Inw waler sume igneous rucks. T h e area nf this serpentine is 500 
the country people break up these rocks and search square miles T h e ore occurs in beds or pockets rather 
then, 1,. a depth ni several feet. T h e fissures an- filled than iii veins, or iii quartz knobs at the iunctiun ..I" little 
with clayey gravel in which the gul.l is met; and metal 

Watt Mine Car Wheels. 

syille. 11., 
paper tn 

ral dnlliirs has been fnund hel ween t] 
..I* slate. T h e gold in these slates is sometimes tarnished 
by a black earthy coating of oxide nf manganese. T 

epnsil 

In Nova Se.itiat •• i . i . ,- • ,,, ? ,* . In Viivi Snili-i ll„>ri> h-is l„-,-i, -,s \ ,-, I,,,I Ilul,- nl, - I'.in ivi.lr-i.niiki- linn I,, engage in 

richest slates he near a quartz vein and the largest pieces ."* --.ny. nuia i m uas oeen as yet inn. nil i placer , • . , » **.,, 
..t cold arc found in its yicinitv alone the tributaries of mining, although there are large areas nt drift and a mining cars a n a cai wheels, thej 
ll et* la her, • is„• rt 1, 1 s iy , Hel I,, ™ g™-< ""'"b>*>* <"' 8"l'l hearing Indus to whieh attention *' c o m p a n y fur this express purpose 
, i,i,.',™ •"•'•'"•* hitherto to have been almost wholly confined. ™ » " •'I'™'''*' shows they were righ 

ui.iuii^i nipi.ii iu. i... iiiuiu anu, ii pi nt mi 'analtera- T h e rocks are Drincirjallv L o w e r Silurian ft is n curious more business in that hue than ar 
live product nt eruptive rucks pave the stream together , i . i p ipa") u iy.ii Miuiian it is a tun,,us. o.„t™, 
with schists, and gild is found in their vicinity ran- li"'' that here SM, ""'l"'*i '" 8 P o t s *•'''- bunches up to United States. 
yielded grains o f gold and black sa „• m S n c l i t e a '*""-.* "I'""1*- I" ,he. V" '**.• At Cooper lake a-layer of [ T h e firmiiscomposed of thefor *, 

The Watt Mining Car Wheel Co. ul 
have an advertisement in ibis issue 
which we wish tn call especial attention 

placer I This linn believe it heller tu .1,, une thing and dn that 
right than tn bu engaged in a variety ,,f wink. Acting 

that principle they decided there was a guud npening 
' awake firm to engage in the manufacture nt* 

erefore organized 
id their phenoin-

t, as they today du 
any uther linn in the K^ld and black sand or magnetite, a ?° oz7 "!l",',s j" *IR: J™1** At C o o P ( 

ent of the gold here aa efsewhen ' 
ounces of gold in 20 dav 

Tlie linn is composed nf ihe four Watt Bros, nf Barnes-
J. clav nn.l glacial drift was met with underneath " H e , O., and Rev. W. K. Pendleton of Florida. T h e 

the m u d and vegetable matter aial in tlie under clav Watt Bros, are all practical m e n , having been brought 
small round gold nuggets. " '"I1 •" the foundry anil machine business, and two of 

~ ventnrs of m a n y valuable articles that the 
facturing, all pertaining tu their self-

l)r. Douglas oi,[ 
from gravel accumulated in the re-entering angles and 
cracks of the diorite. If in this region, however, the 
gravel dues nut rest un bedrock but on a bluish clay the 
alluvions overlying the clay are generally barren or 
poor. A section of a placer shows nn the Chaudiere: 

1. 1 footof sandy vegetable soil. 
•J. A yellowish sand with pebbles. 
:!. A clayey gravel containing gold. lets uf quartz together with igneous dykes of erupt 
4 >y*n:l;it n b-drock m tlu figures nf which the I dirrnti nr gresneten: Th-as rcc k, ;-,.: t : be the par I ihirz a n a m mines with the sxV.pticn'cf'th'i a. 

largest ai.m.int of gold was obtained. ents nf the placer gold andshould be followedand traced die regions.' This trade they have never canvassei 
ln lower ( ana-la they work subterraneously the allu- with a view to those deposit 

SUMMARY *<l' NOTES ON •|*lll'; NOHTIIWERT. 

The principal points to note fur practical use in ibis 
account of the gold deposits of the Northwest are: 

1st. That in Alaska, and generally through this north
west region, talcose and chloritic or greenish and dark 
schists and slates abound traversed hv veins and vein-
ets nf quartz togeth 

oiling wheel and their ears. Thev dn all lla 
traveling and watch the interests oftheir patrons very 
closely. One of the brothers has especial charge of the 
foundry department and gives his undivided attention, 
i watching everv detail, and with such guod results that 
their work is known all nver the th 

operation 
"Bvth 

to carry un t 

when must other placer 2nd. Rich deposits of gold were found in Alaska at the .lt l o w nrices 
ii>.] **..,,+ ..t" ,. .........f..ii (-J: *.-...!.. .,..i. .i • • -u_. _. 

States where 
thra-
, but. 

they are well prepared tu do anything fur this lield and 
ised 

and galleries the miners were able means as c o m m o n an occ 
ch for gold throughout the winter 

foot, of a waterfall. Singularly enough this is by ni 
ht expect. 

Steam Boilers. 

ufactured hv the Aultman 
creek the following one. Black gnats and mosquitos and Taylor Machinery Co., of Mansfield, Ohio, evident 
are to be expected. First, that they h;i\ exceptionally 

Ird. Prospectors going to Alaska will have to . 
1 to extract and wash a large quantity of gravel in counter frozen soils and an Arctic climate, hut tin,. 

which the guld was sn abundant as tn riclily repay their labor m a v he rewarded bv the richness of the soils. The reports we receive from Messrs. JI. E Collins & 
energy and perseverance. A mass of gold weighing They appear there to sometimes turn the course of the Co., of Pittsburg, Pa., sole sales agents for Cahall V( 
over 1 Ib. was found nn the Cilbert. The pits were creek hv wing dams one season tn work the bed of the tical Water Tube Boilers 
opened un the left bank of the river at distances uf 50 to 
100feet from the stream and sunk In bedrock a depth of 20 
to 25 feet. They were connected by galleries, one of 
wliich draining the whole nf the works carried the water 
into a pit whence it was pumped intn the river. Thegold 
gravel waa washed in rockers at the bottom of each pit, 
the gre-it.'i- part wa- extracted from tissures in bedrock, 
sandstone and clay slates which they hreak up to ;i 
depth nf.". in • (i feet. In ii- joints and between its lamina, 
where the gravel has penetn 
gold has been fnund in grea 
masses. Here as elsewhere t 
contain the precious metal are nol continuous, but occi 

4th. British Columbia seems to be very rich in placers I efficient bniler, and second, {hat Messrs. Collins A Co. 
all along its rivers. Here again climatic conditions are ! are "hustlers.'1 

Id i a drawback. If you find coarsi 
as well as in other regions you are likely t 
from the original gold vein and slmuld look 

Another difficulty tn the prospector b 
forests overlying what he is looking for. 

1 become hardened, , A V-shaped sharp canyon usually has a rapid stream in J tlie Pittsburg Plate (ilass ( V are nf the standard direct 
*- 'nee and largest it which does not deposit m u c h material; this is rather fired type ; those for Jones & Laughlins will he equipped 

1 vion which | to be looked for w h e n thc canyon widens nut into the U j with the chain grate stoker, and lli.it lor Br o w n & Co. is 
pe. Shallow placers will first attract tin- prospector, , of the waste heat type. 

in this I Their latest report states that the following sales were 
JC not far ' effected within the last few davs ; 
* it. O n e thousand II. P. forthe Pittsburg Plate Glass Co., 
he dense '. Kokoino, Ind.; B r o w n A Co., Pittsburg, 1(1(1 II. P.; Jones 

A Laughlins, Ltd., Pittsburg, 500 II. P. T h e boilers fur 
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INGENIOUS MINIMI CONTRIVANCES. tween straight sides ol Fig. /.' is •_• ft. 11 in,, for a :i ft. 
gauge haulage m a d . If Hi,- gauge of llu- haulage road is 
m u r e nr less, the gauge of the track /, must naturally varv. 

This department is intended foe short uud plain descriptions T h e m o d e ..1* operati I* this arrangement is as i.'.l-
uf ....patented iuqenious eontriranres ,„„„ll„„ls used ut lows: W h e n Hie derailed ear reaches /., Fig, 0, one 
mines „,„/ found „l miue. When neeessoeu, nrticles u-ill 
I. ill,,..!,,it,,I irith .-,./.,-, if th, writer will s, „,' ., clear 

pencil sketch from which one artists ean mnk, II ees- , 
,,!,„„,„•',,. »« ™ 

If III, ideas ae, eleueln expressed ie, a ill mnh ull needed ene-
'*"*'•' '" composition. 

All accepted articles will b, i„,„l for al llu rol, of fit.00 pel 
,;•/„„,„. jnutabl, io ,11,, 1 l„„,i.s in ,,ue ealaloijue, or thut 
of ami other publishees. 

Balanced Doors and Iron Air-Bridges as Preventa

tives of Disastrous Mine Explosions. 

. Hi captain Wn, M Morris. ]*u, 1,1... . , , ] , , , 

!Mnce Hn- explosion at the \ idea 1 M 1. al N e w ,,\ 1 ,,; 11 ,,,.,,,,,, i. . ,...;i -.. 
., ,, ,. 1 • 1-1 1 ,-,-, ,- 1 , 11 oeel Mill 1 11 llu- lull al ,1. a m i Hie ulher w ill inuniit 
til-tie, i u . . . n I el.11 ary, 11 i.-n I v-ive luen usl ,.. .... „... \ , 1, i.l .1- ; i ; i- i ,1 . -i 
. . . . . • i i . " ,- i tlle I.l,., k. A s llie 111..ek IS .', In. higher u n the outside, 
their lues ilm..nth llu- s a m e ...I story ..1 carelessness, .,,,,1 ,i,,, u,„„,-„i,i ,..,;i ,- H , . ;, . • . , 1 ,, 

, , , , . . ... • , 1 . ''U" tl" sll.nglil lull ul Hie inle rn, track nils bus lie 
gnorancc a m i bail discipline, with gas, coal dust a n d opposite whee!, the car will pull o n the hauSlge track. 
I 1"''"'"" ••"** i g V ." ',' ,' 1' "' ',"'" " "••'•'"" "" dillerence,, hieh side uf the.rack the.le-
tiun ..1 preventing tu a great extent, such disasters. railed ,..„. is_ t h e rcsult will b e „„. T tail rope 
T h e des,,-,,,-,,,,,, ,,1 the lan a n d over-casts I ,„-, im.re haulage, both e m p t y ears goingfc a n d loaded cars goittg 
properly speaking, an-bridges I, by ahnust every explo- ,,„, ,,,„ ,„. ,-..,,,„,'.,.,-, „„ , f w **J** ,,v h a v i „,,. * < * 

of timber wedge-shaped al '.,./'. ends, and making the 
interior rails as s h o w n in Fig. /,. 

1 T h e thickness uf timber and i m n plate is fur :;u Ih. 
I T-rail. ELECTRIC MINE HAULAGE. 

That the most economical m e t h o d of bringing coal frmn 
llu- working face in it m i n e tn the breaker or tipple is hy 
m e a n s of s o m e type of mechanical haulage, has long 
been recognized. T h e first system employed for this 
purpose w as the steam m i n e locomotive, which w as only 
applicable in sneh mines as were free from gas anil 
which used the main haulage road as a return airwav. 
T h e next system introduced w as rope haulage, either i.l* 
the endless or tail-rope type. These, with compressed 
air loci itives and electric locomotives, are n o w in use, 

si,.11, thereby destroying ventilation and prevent int.. the reducing the cost of m i n e haulage very materially. 
rescue of the unfortunate w o r k i n g m e n , can be prevented In m a n y cases electric haulage proves most advan-
by the plan illustrated in the accompanying sketch. tageous ..iving to the simple m a n n e r in which the 

Balanced dnurs, .1 .1, are sel over the ' 
lu], ut Hie ilil-shlli .1 Hie tall. li. is 
sel about -*.u' from Hu- shaft and con
nected therewith hv a fan drift or tun
nel, e. T h e balanced doors sel over 
the air-shaft should l.e connected with 
the vertical .1 -, 11, hv a wire rope, 
/,'. over a pulley or wheel, A' and a 
rod, nut s h o w n in Hie sketch, slmuld 
be connected with the throttle valve of 
the Ian engine. W h e n Hie least extra 
pressure ot air cuiiies up the air-shaft 
the balanced doors immediately ..pen 
and Hie vertical door drops, thereby 
clnsing Ihe fan ami all,,,, inc Hie force 
of the cxplusii.il lu go upstraighl im,, 
the atmosphere, and Hi.- lever nr rod 
fiuincctcd w i l h llu- throttle valve 
sliuls off llu- steam und Ihe fan steps. 
As snun ns Hi,- tune ..I the explosion 
is over the doors ean be closed bv a 
slight push and the fan started, the're-
t., restoring llu- ventilation, ll will 
ii,',t m a k e any difference whether it is 
a pressure nr exhaust Ian, a- the ex-

as wilh it. 
Tin- ui, bridge I prupnse is shin, n nl 

F I si 1,1 I f bniler i n m cam
bered tn anv degree desired, fur wide 
bridges >»,,,„• e plates can he bolt
ed together with angle-irons, a.-sliuwii 
m n Fur small nvcr-casts • wide 
plate will In- sllllieielll. T h e ends 
-I Id be strengthened by angli-imns 
spiked tu a piece uf K " x ,s" timber, 
which musl he secured and fastened 
i llu- sides or over-head as s h o w n 
nn Hi,- sketch al // //. T h e iron 
si I.l l.e fnnn *" iu '" thick, the 
thickliessdepelidingi.il the size nf tlle 
bridge ..,- over-cart. This type nf a 
bridge ur nver-cast ean he fastened s, 
thai il will lake a greal pnwer l,. blow 
it ...ll and il ean be pill in place illlick-
I, I cheaply even if knocked nut. 
t h e iron i,in-i I,,- tarred tn prevent 

motives during the past vein-, haying equipped in all 
su m e fourteen or fifteen different plants. This c o m p a n y 
has also under construction locomotives for a n u m b e r ot 
c a i mines in Pennsylvania, Wesl Virginia and ore 
mines in Arizona. These 1...-. tires are huill in all 
sizes (ruin 15 horse-power up to 17."., and for all gauges 
fi i 18 inches up I,, llu- standard 4 feet -S] inch gauge. 

Personals. 

Messrs. ]•',. E. I llcott, Percy I.. Fearn and Robert Peele, 
have opened offices as consulting mining and lal-
lurgical engineers at 18 Broadway, New York. Gold and 
silver mining are their specialties. 

Mr II t*. Zacharias, formerly resident engineer of the 
P. and R. t'. and I. ('..., and superintendent nf tlie Silver 
Brook Coal Co., but now superintendent uf The Peerless 
dial and Coke Co., at Vivian, West Virginia, has been 
visiting his ..1.1 huine al Shamokin, I'a. 

Mr. Thomas P.. Rickford, au Americi ining engi
neer, was murdered on Feb. 29th near Jimniez, Mexico, 
by Evaristo Rodriguez, superintendent of the Aurelio 
mine. Mr. Rickford, it is said, was examining the prop
erty prim- to reporting on it. 

.Mr. Chas. ('. Junes, B. S., has resigned as general 
manager of the Coeburn Colliery Co. at Lotus, Va., and 
has removed tu Xew Orleans, La., where he will he 
located fur some months. Mr. Junes was one nf the 
pioneers in the development nf the Wise county coal 
Held. His reniuval tn New Orleans was due lu the recent 
death of his father, Prof. Joseph Junes. M. It, of Tulane 
University, New Orleans. 

Mining Machinery Ordered. 

The Robinson Machine (',.. nf M o gahela, I'a.. in
form us that their shops are busier thnn they have been 
at anv lime fur the past three vears. Among the late 
orders received by this company are the following: One 
pair Robinson standard type single drum friction engines 
f..r Hi.- Pacific Improvement (*..., Kan Francisco, Cai. ; 
one standard type double tail-rope engine fur C. .lutte i: 
Cu., Pittsburgh, Pa., I being sec.ml order within the 
year); une standard type double drum tail-rope engine 
fur Frank Armstrong, Pittsburgh, Pa. i being second 
order from this firm); complete tipple equipment for 
tiie Ruck Run Coal Co., Camden Pa.; one 25' ventilating 
fail,..!' the Guibal type, for the Johnson Coal Mining 

Replacing Mine Cars on Track m,,Hie power can he e..inluclei 1 to any part of the mine, 
ami il .an he utilized t liy fur haulage, but for 
running the pumps, inside heists, mining machinery, 

li siiuietiines happens ihal al certain puints ,,n slopes etc., etc. The acl panving illustration ..1* an electric 
"i* haulage r Is i m n wrecks will occur Ir derail- locomotiye hauling a loaded trip lu Ihe tipple, shews 
nu nl "I .ins than i , uther point. Such wrecks can very plainly llie convenience of this system nf haulage. 
I..- prevented, and much expense and labor can be saved The I..graph fr which this cut was made was taken 
h, mlupliiig Hie arrangeini'iil shown in Hie accuui] ,- al llu- mines nf Ihe Pulaski Iron Co. al Eckman, W. Va., 
ing illustration, ll will ,v..rk well al an, plai whieh was recently equipped by the Jeffrey Manu-
I 'age '"ad '"* slupe facturing Co., of Columbus, Ohio, with a complete plant 
H, reference tu Hi.- i 1 lust rut i, ni, ii will l„- s.-.-n il f cnal cutting, drilling and eleetrie haulage machinery 

I'i-. I represents a piece .,1 timber aboul s* long, li" This I... ive does the entire hauling and gathering 
wide, 111" thick al llu- outer edge, I :;•• thick al ,.f the luaded ears along flu- hull and main entries 
ll"- '* edge, ur Hie side ncxl ihe rail Tie- end uf I ling the coal to the top of an incline. The Hacks al 
Hie stick is wedgi-shnped, a- shewn in Ihe figure. This Hie mouth of Hie mine are su arranged that (lie I..ro
we. lire-shaped end is sel in Hu- direction from which Hie ive makes a living switch, cutting loose fr the 
ear ur ears a,e being hauled, u. Fig. <'. The entire stick leaded trip, allowing the latter tn continue tu the top ol 
is covered with plate irnii li" wide and |" thick. ihe incline, wliile llu- locomotiye runs down to Ihe 

Fig. /; represents an urrangeiiieiil of rail, le fi inplies. lakes 1!.,-,,: in Ihe mine mid disl rilnil.-s I hem I.. 
same size rail a- the lia.-k The straight sides, (ruin „ Ihe yarinus puints where Ihe, are taken by llie miners 
I.. I,, an- eaeh s fl. I.mg. The distance '. I., r is t fl. The intn the i s. 
arrangement uf Hu- yarinus parts is shown in Fig. t *. The W e understand Ihal llu- Jeffrey Manufacturing Coin-
gauge of the track /,, or in other wnrds, the distance be- pan, has built quite a large number nf these loco-

Coal 

rthe 

<*..-, I'"In is, Ohio; une I'll' fan fur llu- Ksse, 
Co.. Pittsburgh, Pa. 

Johnson Cual Mining (•„. ;m. „,.,-, hy special nil 
\iz.: the fan and machinery is in uu \iny attached tn the 
building, Inn is s l.-.l I., heavy cast-iron " A " 
frames bolted directly tu llie masonry,'thus keeping the 
machinery in perfect aligment besides furnishing a rigid 
support fur the fan a n d machinery. T h e building is of 
steel thinugl I, a n d is absolutely fire-proof. T h e Julin-
sun ('..al Mining (',.. has spared llu expense lu m a k e this 
the si indestructible a n d perfect m i n e ventilating tan 
yel erected by any firm. 

A Handsome Souvenir. 
T h e Jeffrey Manufacturing Co., uf C o l u m b u s , "Iii". 

presented a liandsome souvenir tu llu- m e m b e r s of the 
A m e n , a n Institute of Mining Engineers wl,,, alien,led 
Ihe recent Pittsburg meeting. Tin- snuvenir c.usislc.l 
of thirty-eight line half tune plales of mining, elevating 
a n d conveying machinery cnnslriicted I.y ihe Jeffrey Cu. 
T h e plates were beautiful!, I Iiu dark red covers of 
artistic design. 

http://el.11
http://cxplusii.il
http://thickliessdepelidingi.il
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V A L U A B L E S T E A M APPLIANCES. from the end of the lever to any desired point or puints. 
So that, in case of any accident requiring immediate 

Types of Valves, Which Automatically Control steam through the main line, it is only necessary to pull 
Steam Delivery, the cord '"' c , 1^« ; thisopensthe valve 7, whicli relieves 

J the pressure in the diaphragm ch a m her and instantly 
In thia age of economy and efficiency in the produc- shuts off the steam. Tin* check valve -4 is used to pre-

tion of any staple commodity, it is absolutely necessary . vent hack pressure from the main line B, from entering 
for managers of mining and manufacturing establish- the diaphragm chamber and thereby making valve 7 in-
ments to be well informed as to such appliances as will operative. This device is attracting great, attention 
tend to make possible the must economical and efficient from large steam users in all parts of the country. The 
utilization oE steam. The old idea that fuel at coal United States Navy Department hue recognized its great 
mines " costs nothing" is recognized by mine managers value by ordering two 5 " valves to be made throughout of 
as being radically wrong. At metalliferous mines fuel is government composition, for use on the battleship Texas. 
usually an expensive item. Again, the large and gener- Another application of a verv similar principle forms 
ally lengthy lines of sleam pipe used at mines entails the Poster Automatic Relief Valve for high and low 
the adoption of special appliances to secure best, results, pressure svstems. Owing to the rapid introducti if 
Therefore, appliances calculated lo ensure eiliciencv and high pressure boilers for mining work, which i any 
economy in steam plants are of interest to our readers, instances are to he used in connect ion with :iu older low 

appliance 

I, STARTING VALVE 
2. RELEASE PIPE 
3. TO OFFICE OR ENGINE ROOM 
4 CHECK VALVE 
5. TO MAIN STEAM PIPE 
6 GATE VALVE 
7 QUICK OPENING GATE VALVE 

pressure p 
is necessary to equalize t 
nre from the two sets of boilers. 
The Relief Valve, located on a 
pipe connecting the high and 
low pressure svstems, allows any 
excess of steam in the high press
ure boilers to enter the low 
iressure system at any desired 
iressurc, " The action' of this 
ake i-' as follows: The steam 

from the high pressure boilers 
acts mi a diaphragm, similar to 
that in the Safety Stop Valve, 
wliich lends to open tlie valve 
against a spring, whicli ean he 
adjusted to any point desired by 
thc nuts A", Fig. 2. Fig. 2 shows 
a sectional view of an Automatic 
Relief Valve. 
The Foster Pressure Regulator, 

see Fig. 4, applied as a p u m p gov
ernor ensures the automat ie 
governance of the pump. W h e n 
used as a p u m p governor it is 
applied to the steam pipe leading 
to the p u m p , and the speed and 
discharge is regulated hv the nut 
A', Fig. 4. 
This adjustment is so made 

that when the m a x i m u m dis
charge pressure is reached the 
p u m p will stop. This ensures 
immunity fnun danger of over-

Some time ago our attention was called to an automatic flows if the water is pumped into a tank m- reservoir. As 
safety stop valve in use at the Lykens Valley Coal Com- a governor for mine p u m p s it 
pany's mines near Lykens, Pa. This valve, sh 
sectional view in Fig. 1, was designed by the Foster E: 

ectional view* in rig. 1, was designed by tlie roster Fn- j-f 
ineering Company, of Newark, N. J., to meet a condi- (/•" 
mn existing at one ofthe Lykens Valley Coal Com- V.| pany's mines, and whieh exists at almost every large < 

mine in the country. 
The condition was a very long line of large steam 

pipe, from the boiler plant on the surfaee to the point of 
utilization in the mine. These pipes are liable to injnrv, 
in which ease the steam from the boilers is apt to escape, 
Bencuoly mterfanng 7,1th th; ventilation and J..in,; 
great damage before notice can he sent to close off the 
stop-valve at the boilers. The same contingency is liable 
to occur in watei mains. The breaking nf a lilting, burst-: 
ing of ;i pipe, or other accident, would result in more or 
less serious damage. 
The operation of the valve is entirelv automatic, and 

is a.s follows: Referring to Fig. 1, A is'the pipe leading 
from lb.* boiler; B is the pipe leading to tin* point 
of delivery. The normal position uf the main steam 
valve. //, is closed. To open this main steam valve, 
cluse the gate valve ii and open the angle valve 1. This 
allows steam from the initial pipe, .1, tu enter tin* 
diaphragm chamber, D, which, acting on the diaphragm 
against the power of the spring, opens tlie main valve, 
//. W h e n tlie pipe, /.', is fully charged, the angle valve 

FIO. 3.— L.VR.iK 

the pump. This is a great advantage, especially at mines 
where p u m p m e n are not on dutv continuously. 
- The Mt. Lookout Coal Co., has in use at Mt. Lookout 

-IVTOMATIC RELIEF VALVE. 

1 is closed, and the gate valve 6 opened. The main 
steam valve, //, is then held open by the steam passing 
through the steam port, A', to the diaphragm chamber. 

Pipe 5 is connected to the main steam line, B, at any 
desired point, or to a branch from the main line. In 
case of rupture of the pipe, B, or of anyof its connections 
or fittings, the pressure in the diaphragm chamber 
is instantly relieved through the pipes 2 and 5, thereby 
allowing the spring to instantly close tbe main valve, //. I 

Pipe 3 is provided with an auxiliary lever gate valve, 
7, which is properly located near the automatic stop 
valve. Cords or chains, running over pulleys, m a y lead 

Fort colliery one V p u m p governor and two 2" p u m p 
governors. Mr. .1. L, Crawford, Genera! Superintendent. 
of the above two companies, speaks very highly uf the 
appliances. 

In addition to ihe valves mentioned the Lykens Yal-
lev Cual Cu,, has in use one s" automatic safety "stop 
valve, niii'S" reducing valve, one 4" reducing valve and 
nne 4 " p u m p governor. 
The Susquehanna Cual Co., has in usual, No. 1 shafl, 

Nanticoke, Pa., one 8 " relief valve capable of relieving 
pressure nf from K m tu 125 pounds per square inch to a 
tower pressure uf fr no to sil pounds per square inch. 
Full details of these specialties an* given in ihe cata
logues of Ihe Foster Engineering Co., of Newark, N. J. 
The Northwest, Mining* Association, 

Below is the summary report nf ihe meeiing of the 
members uf the Northwest Mining Association, held in 
Spokane. Wash., February 22nd, lN9(j: .Meeting con
vened at !).:•(> a. in.. President G. B. Dennis in the chair, 
and about 100 officials nf the association were present. 
After an address uf welcome b\ Mayor II. N. Belt, the 
Secretary stated ihe objects ,.i Ihe meeting and the 
President outlined in an able address the plans, pur
poses and wm-k done liv the Association. H e was fol
lowed bv Judge \V. 1'. Uevhnni, nf Osburn, Idaho, wh,, 
spoke at considerable length on "Extra Lateral Rights" 
and presented the Iv true solution nf [bis knotty prob
lem vet offered tu tin', miners nf this section, 'in the 
ai'lerii i.lnlni C. Davenport, nf Nelson, p.. ('., addressed 
the convention nn •'Pioneer Mining." N. E. Lindsay, 
of Spokane, followed with the subject " H o w Can W e 
Improve tin* Mining Industry Through This Organiza
tion." "Needed Legislation" was the subject of an 
address of A. F. Parker, of Grangeville, Idaho. "William 
M. Pihkston, of Boundry Citv., Wash., spoke nn "Good 
Roads." L. K. Armstrong followed with a brief address 
un "The Importahce uf Geological Surveys." S. G. 
Cosgrove, of Pomcroy, Wash., spoke at some length on 
general matters. A large number of telegrams aiid let
ters were read from absentees, (ieneral discussion fol
lowed, being participated in by A. P. Curry, C. II. 
Thompson and others, of Spokane; AV. C. Sutler, uf 
Everett., Wash.; I>. M . C. Gault, uf Hillsboro, Oregon* 
Judge Heyburn, of Osburn, Idaho; II. C. "Walters uf 
Libby, Mont.; F. A. Weber, of Lukeview, Idaho, and 
others. The meeting then adjourned after a brief ses-
tion of detail work, and in Ihe evening the citizens of 
Spokane tendered a banquet to the visitors which was 
participated iu bv about 125 persons. 
The next annual meeting of the Association will occur 

October 3rd, next, and will be uf three or four days' 
duration. The Association has Vice Presidents in all 
the districts of Montana, Idaho, Oregon, British Col-

1 umbia ami Washington, an.l the membership is increas
ing daily. 

ll is stated that ihe citizens of Butte, Mont., propose 
lo invite the officials uf ihe Association to convene in 
Ihal city at an earl} dale. 

L. IC. A U M S T K U N O , Secretary. 

Personal. 
Mr. Daniel Webster, fur fifteen years associated with 

the Babcock & Wilcox Co., lias resigned his position 
with that lirin to take effect March 1st, Mr. Webster 
has for the last twelve years been the practical head of 
the manufacturing and construction department of the 
Babcock *k Wilcox Co., and has made m a n y strong 
friends among the large steam users and manufacturers 
throughout the I'nited Stales, who will all he pleased 
lo learn Ihal his retirement from tin* Babcock & Wilcox 
Co. was fo,- th,- purpose of accepting a better position 
with llu* manufacturers of the Cahall boiler, the \MIt-
ma n A Taylor Machinery Co., Mansfield, O. Although 
the Cahall boiler has demonstrated its superiority sta a 
steam generator, slid there are m a n y cases where lack 
uf head room ur prejudice prevents tlie adopting of any
thing but a horizontal waler tube boiler. Theyhave, 
therefore, decided to immediately engage in the manu
facture of waler lube boilers of ihe Babcock and Wilcox 
type, and Mr. Webster will have entire charge of this 
department. Aultman & Tavlor expect to be ready to 
begin delivering ihe B. A W.'tvpe of water lube boiler 
by June 1st. II. Iv Collins tv Co., nf the Bank of Com
merce Building, Pittsburg, I'a., general sales agents I'or 
(he Cahall boiler, will act in thesame capacity for the 
B. & \\. type. 
Repair Time. 

The approach nf settled weather brings with il whal 
is known tn all mine owners as " Repair Time," and as 
the repairs about all buildings include painting, we are 
reminded that it is advisable iu this regard as well as in 
every other, tu gel the must value forthe investment. 
Therefore, we would suggest the use uf an up-to-date 
paint, viz: that which will not onlv beautify the struc
ture, but whieh will resist the action of the weather as 
well as Ihe action of lire. Such a paint is made, as is 
well-known tu must nf our readers, by the Jamieson 
Fire-Resisting Paint ('o. This com pany numbers among 
its patrons some of the leading mining companies; there
fore it stands to reason that" the users of these paints 
would noi be experimenting with a new article. For coating tin and other" metallic surfaces, this company makes two kinds of special paints, viz: N e w York Graphite Taint, and Special Iron Paint. A card to the Jamieson Fire-Resisting Faint Co., N e w Yurk ('ity, asking for particulars will receive prompt response. Wanted—Second-Hand Machinery, Advertisements nf second-hand machinery for sale are ment of second-hand engines boilers and pumps wanted, such as the Scran tun Supply and Machinery ('o. publishes in this issue, is rather rare. The Scranton Supply and Machinery Co. is a very reliable and enterprising concern, and when thev advertise for anything they want it. 
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for a furtlu 
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A Geometrical Problem. 

Editor Collier;/ Flitjiiurr ami Mlal Mime: 

SIR:—Please answer through your columns, (In* fo 
lowing question: A live 121) feet high stands <<o th 
bank uf a riyer UK) feet in widlh. Al what distant 
from ihe -round should Ihe tree he cut so thai in fallin 
the toj. will jusl reach the opposite bank of ihe river? 

48', whieh is the centr; of tlu 

4 ft. by 2.! ft. W h a t quantity of air should then pass, 

rhe distance ! r'la.'n' represents ihe hypothenuse of the power remaining the s a m e ? 
1 right angled triangle the base of which is the radius of 2 miles -2 0,1'Nb 10,560 ft. 
1 circle tangent to the two lines of intersection, that is, 21 miles '1\ 5,280 111,200 ft. 

2.25 ft. Then. 25.75 : Pressuie and pinver remaining t h e s a m e , the quantity 
varies as the square root of tin* length of the airwav, 
area being s a m e in both cases. 

Therefore. 1 I:J,200 : 10,500 :: I 10,560 : ( ) 
• 114.0 : 10,500 :: 102.7 : 9,385 cu. ft. 

W e would have !),385 en. ft. passing in the 2\ mile 
airway before the depression took place. N o w , the 
question b e c o m e s : If 0,385 cu. ft. passes in an airway 
I.'{,200 ft. long. 5 1;. what quantity will pass in an 
airwav of the following dimensions : 5,280 ft., 5 :; • 
2,040 ft., 4 • 2 ! ; 5,280 ft., 5 • 0, p o w e r s remaining the 

and 

Feb. 28, lHiKi. 

Correction. 

Editor f.illi.,-., Fmfim-.e ami M.lal Milt, 

m s w e r io Assistant Sti] 

Reynoldsville, Pa. 

sonville.Ohio, in Februa 
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Ventilation. 

Edilor Collieeii Emji •uud Slrlttl Mill,,-.-

S I B — W i l l s f v.iur abli' readers kindh answer chord desired, thai will pass tlirnngli 'ami HI lo the in-
the following: 1 have a fan I.", feel in diameter, with lersecte-d lines al an apex distance .1 li in llie lighl 

I /) 

*,4:;n : i wi, I 

v..ins 

A. M 

.,1112 en. ft. 

tc. 

blades :•• ft. li in. long an.l 4 ft. wide, incased in spiral i 
ia alines, I'. I*.., X. S. 

PRIZE CONTEST. 

Prizes Given for the Best Answers to Questions 

Relating to Mining. 

There are two central inlets eaeh , It. ..in. in diam 
and the nutlet is 4'2" I*.'. Now under ordinarv 
.lili..ns, wilh a water gauge ..[ ; ..fan inch, ami an angular ......,...:.•.. 
velocitv of llln revolutions per minute, what quantity of 05.42' I/.'. In same triangle IIII .1/.' Sin .1 
airwill be produced? Whal per cent, of the etHcie'nev "5-42 (Sin 50° 48') .8114278 S2.4(1' or l the total chord 
of tlie fan is line i., il.e expanding casing? Ami al whal of Hie run.'. For Ihe best answer to each of the following questions, 
speed will this fan cease to throw anv air? I would like ,,,, ,.,. " '•' , , , ... ,, l>0°24' the value of $1.00 in any of the 1 ks in our book cata-
t.i have Mr. J. T. Beard tumw'a, Iowa, answer the ""**"' ' '' Cosine',' *** ** 4 logue, or six months' subscription to T H E COLLIERY 
above if he will kindlv do so. Yours respectfully, 82.4(1 _. . . . EKUIXEER ANII M E T A I . M I X E H . 

C I U B O V (Iskaloosa Iowa l s ** • W c have, ,„.-,-.,,. - So.4, 11. ell. Now, For Ihe s ml besl answer I., each question, llie 

having all llu* distances d'e'sired, I set instrument at e. ™'* * 50 cents in any of the books in our book eata-
A Fan Problem. • ,,, ***„ ,. ,„,.„ |(lft 5 „ .,, .lIK, ,,,„„ ,. „.*.,, ,,ldms „f *i*g * three .ths subscription I,. I ul, ( ,.,.,.,I.KV 

F.,l,l,„ Collieeit Emliinei „,„! Melul Mime: S.-..47' sel slake I, turn led 5° 2' again a n d with s a m e ^'OIMIER * s" M U T A L MIM.H. 
S m : — R e f e r r i n g 1,, llie question [nil In your c u r e - radius sel slake 2. Tbei n e instrument t., ;,*. sigl.l lo Both imzes ./,„• anstcces I,, the sume ipieslmn „,ll ,„,! I„ 

spondent, .lames lla in the February'issue of your stake C, turn right 5° 2' radius 8"). 47'. Again, sel slake I' awnrded to mitt • peeson. 
journal as t,. w h y there si I l.e an increased q'uan- then 2*. 1,\* same (1....1. T o check work, distance stake 
lily ..lair with Ihe >a water gauge, an.l Ihe same tip- I't.;-' is found lube 7 AW or J radios ,.(* the tungcnl Conditions. 

..I ml C. T h e n si rings stretched from Ct.. stake speed: According 0. the on 
ehanieal ventilation there ran be ..nly one explanation, "-', from /.' i.. slake 1', intersect at point /*.' on curve, ami First—C petit.u*s must l.e subscribers 1.. Tin: C O L -
aml thai is Ihal I here lias heen an enlargement ..1 iln* point /•' is found liv Ihe intersection of strings Cl.. stake i.naiv F X O I N E E U A M . MIITAI. M I N E K . 
uir passages—that in fa.i llie new fan lias been working I a n d / U o stake 2*'. Then, bv placing c and /.' to grade Second—The n a m e and address in full of the contestant 
.'.II an iidaiL'e.1 equivalent orifice. " ami locating al C 1' ami 2' at s a m e heighl as C, and al /.' must be signed to each answer, ami each answer musl be 

T h e equivalent orilice of Ihe mine worked in I.v locating I ami 2 same heighl as /.' the grade of rail al on a separate paper. 
•;xs r; /.'and /•' will also l.e located. Wliere a lill is In he m a d e Third—Answers musl he written iu ink ..u oneside of 

the old (an 211.,'IS square feel, whereas, this method will be found to be verv convenienl T h e the paper onlv. 
1 4 .... other half of curve inaj he slaked ,.ul as per article in Fourth—"Competition lest" musl he written o n 

Ibe new fan i* worlii li * ritiee of ",S,S '*" October i her ..1 your paper. A s indicated bv the the envelope in w h i c h the answers are seal 1.. ns. 
I 4 drawing. I a I sure that this m e t h o d is n e w , but 1 Fifth : person inav npetein all the questions. 

!U si square feel have never found-it in print, ll being s., convenient I SI,It,—I lur derision as I.. Ihe merits of Ihe answers 
T h e increased quantity on Ibe s a m e m i n e .-1 1,1 h a m subniil il for whal il m a v be worth a n d if il helps s o m e sliall be final. 

resulted in a higher wafer gauge, v.l.i. h with Ihe larger other ..I vour m a n y readers I a m well paid for the ,S'< •ecnth—Answers musl be mailed us not later than 
n u * ~ l li hie. V,mis, ele., th after publication. 

quantity should h a v e bi ) T .7« iiit-li. S. W . Iloi*oi..v.ss, Ashland, Pa. Eighth—Thc publication of the answers and names 

T h e mani.iin'trieal eiliciencv of both old ami new fan of persons to w h o m the prizes are awarded shall be con-
in this ease. is. in thi' i.ui of ihe writer, llie I,,wesl Ventilation. " " d sullicient notification. Successful < petitnrs 
onrecord. I See a tabular stale nt of m e d i a ill work ,,,., , , „ . ,, . , „ , , „ • are requested to notify us as soon as possible as to what 
,,,.,(,„• .1 I.v , inber of fans al pages lu 1:1 in /«'-/«*•'«"» <*.'/ '*'».'"»'"* "'"' -!'•'"' •" *•* ! disposal Ih.y wish I ik their prizes. 
Th, I'euelie, „,„! Science of Minimi Em/inci eim/. T b e cir- S I K : — , \ ill you please insert Ihe following in reply to 

eu.nlereiiiial speed of ihe fans r.f.riv.l i.. by* Mr. Han.,. " '' ''•." " " N'"- '• Novn Scotia : Competition auestions for April. 
ID-, ' iL, '| u n * 1. T w o shafts, li ft. bv (1 ft., eaeh 1,000 ft. deep, pass r r 

r,II,ill nu'.u III., iiv.dnlii.il p e r m i n u l e 4.**,,ll(lll cu. ft. ..( air per ininule. H o w m u c h mosl thev Q 1 h>- -1'- l l n m i ! t h e ' « « "1 """"• experiments 
, ,, ,,,, ,, , , be enlarged to reduce the power required one-half? " w e have been m a k i n g with a Mueseler lamp, with the 

„', i-L' i ,, • ' ,V If the power is redo 1 I.y one-half, il will he as 2 : I. . ' "*" "I perfecllllg our new salety lamp, w e have found 
,s 1^11'inches; hence, the , 1|1;1Mti|,.' v.lri,.s .,. ,,,,„. *, , „ f v„n,.r . therefore, thai w h e n w e m a k e Ibe 1 liameler ol Ihe conical 

• n c y i s o n l , 1 1 ( | .20, which is so ,' •_• ;,*' , :: 4.-,,0l 1,000 cu. ft., the quantity that fl'""1'! I've-sixteenths of a n inch, the l a m p H a m e dies 
, , -,, , .... ,, , .. out w h e n tie entering air e, nil alus aln.nl , per ceo . ot 

. . would pass will e-half the power, tlie shafts remaining ,,, „ , „., ", ,... ., ,.„„*; ,. ,,,„ 

(eel per see 
•is equal I" u 

Irical .111. 

low Ib: i should I 
Shafl.. House, 

rln-l. r-le-Slreet, Fliglalld. 
Feb. 2.*.. Is'ir,. 

Yours ele 
VV. Ill 

w h e n w e m a k e the top diameter of till 
. given. Hut Ihe question calls for the s a m e quantitv, , 
*:-,„„, ,, ,' •,•.,,•,„„, ,-. • i • tunnel live-elgh lis .. an null le aini. Is 

r I.,,l»lii en. 11. N o w , ll .,(,. cu. 11. passes in plaee „„„. > ,,• , ,... . ,-

,,t l 

Plan for Laying O u t a Curve. 

Ediloe f„ll„,,, /:*„,/ , „,„! Metal M,,„, : 

Sin: As lour valuable paper has hre ch help l,, 
I , ih,ll, llm enclosed sketch and show how I 

worked out a curve that m a v 1 1 benelil t o s o m e o f 
vour m a n v readers. I was called on I,, lav urve : 
nol baling n n plotting instru nts wilh n m I ll ghl I 
would have lo return I.. Ihe ollice I,, work il oul. lull Ibe 
superilltendenl was verv anxious to gel I he slakes sel al 
one.', so Ihal work could l.e c o m m e n c e d , linn lore I sel 
1,, work and staked il "lias per tl llclosed sketch Ihal 
" uade afterward. T II the truth I was a little pilz-

,,\\ il is Ihal Ihe lamp is sale 
id absolutely unsafe witb tin 

, whal st he the si.e of airwav to pass 45 S ">*l*l"si**c mixture. W e will therefore feed obliged if 
,, * ' \uii will exi>l;nn 

t„ powers remaining the same' with the small di: 
'*'• ' '" "> *' :;i1 4.*, so ft ^'-"U,: 

:'•".< i.n |,*s. 218. W e are ventilating a m i n e wilh a furnace, 
an,I the quantity ,,f fresh air entering per minute is 
lOO.OOO cubic feet. I'be f m u a e c o n s u m e s l.o long tons 

4 -4 "• perimeter. of coals per hour. Thee position of the coal is 78 per 
cent, lixed carbon, In per cent, volatile liydro-citrbons 

8, relative pernneter. ,I1HI |^ per cent. ash. The volatile bvdro-carl s mav 

Divide Ihe sum ,,f square root and cube root ,,f relative '"' '"'"'" :l1 ''"' '"""-'"•B*'* compositi i* C, //,. Now, we 

|„r 'tcrs hi 2 1 divide the result i Ihe area oh- W1.sU /*" !"'""' »*1**u1»''" '"' ""' r'
U'T "'"""y l"'r 

lined hv nmiiorlinii above for area uf nressure remains ""nl Ihe air and gases ascending li I l.e furnace 
*, • ' T „P I, ' in Ihe upeasl sliall. w lieu Ihe te, ralnre,,f tlle de-

* in inisias,, sending air is 110° le an.l ihal , ,1 ihe ascending air 
' U1S ,' ,l,s 15 l7.KI7.-isq. fl. 

t.", sq. ft 

I. peril, let, 

• peril,,, I,' 

zled at first, but I fo Ill,all, Id get the intersection I Ills I* I.lis ..... . 21111" Is 
angle/110° 24', I a- I had to just miss the shop with .. **' ''* '•"*' -*'1* "* iii ,,-. 2lu. W e have a se f bituminous coal 1.5 
llm llm*. I. Id get tlie point C 2.1.7.V or the ilitersec- _ _ _ feet thick; it is lying nearly level; The hot rock is 
1. lesired. To locale Ihe curve, I divided Ihe, urve in I ', I'"'"' H"s. 'eel square. ImrU ami strong.'bul we have a following of 4 feel of 
11 equal chords, >•• 11 Im middle two would also inter- 2. In a certain mine there are 10,5011 cu. fl. of air per slale Ihal ne cannot keep up. The shads when sunk 
-,*.*l al ilm |.,,i,u ,;. I'I,,,, I , 1,1 l,,r m i points of minute passing in an airwav all. bv I! ft. a n d 2 miles will he snu feel deep, anil ive will therefore be obliged 
curves anv place between (« I K«l II. Iron, I. whieh long. W o r k w a - conti ,1 until tile airway w a s 2.1 lo von if veil will explain with a sketch h o w w e si Id 
gave m e eondil ions ihal easilv allowed Hie laving "ill "1 mi Irs iu lenglh. w h e n a creep c a m e oil, whirl, reduced work Ibis -ran, so as hi a in I he highest possible per-
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centage of large coal, and yel be able I., keep the roads 
and rooms in safe c Lition without tlle loss of m u c h 
timber. 

Ol EG. 2211 — W : I: IX*. 1 V: r.tll.ltli:,,* fan exhausting fr an 
our mine 150,000 cubic feel of air per minute will, a 
water gauge of .8 inch, a n d w e wish lo sel up another 
and larger fan In increase the ventilation to 250,000 cubic 
feet. W e will therefore l.e obliged I., von if vou will 
furnish us with tbe following values for fhe new fan, s,, 
Ihal n e m a v secure Ihe besl results: 

First—The diameter ..I llm fan. 
Second—The breadth or lenglh cylinderwise. 
Third—The 11 ber of revolutions. 
Fourth—The radial length of llm blades. 
Fifth— The area ,,l the oriiice nf entry. 
Si.clh—The area ol llie throal 
Seecnth -The area of the orifii ' discharge. 
Eighth—The effective horse power of llm Ian, hiking 

Tinstead of 1/ for llm pressure per square font, 
Q U E S . 221. — I n looking over a topographical m a p and 

the text ..f llm notes of tiie survey, 1 observed three 
hills, and Iheir apices were lettered S, 7'an.l /*. The 
apices ..f .Sand 7'were shown to lie in a line that was 
bearing North l'.:l° Mast fr S, and llm apex of /"was 
shown to hear South 27° Kasl fr ihal ol T. 'I'be m e a n 
angle ofelevalion of Ibe southwest slope of ,X*. measured 
from llm foot of Ihe slope al .1. was 112° I".', and llm 
mean angle of elevnlhu. measured al /.' at the loot of llm 
slope at the southeast side of V was 10° 5(1'. Tbe verli
cal heights of llm hills were: S, 784 feet; 7', 472 (eel. 
and V, 320 feet. Tlie angle of elevati I llm apex of 
S, measured fr Im level of ihe apex of T, was li° 25', 
and tlie angle.,! depression of llm apex ol I usured 
from the level ,,( Ihe ape.x of */', was 4° 4o'. I will be 
pleased to receive from you a sketch with Ihe necessary 
explanation, showing the process bv which vou have 
I'..und tlm distance in a straight line'from ,1. at Ibe foot 
of the southwest slope ..I* ,S', to /.*, at Ihe fool of (be 
southeast slope of V. 

Qi E*. 222.—In a mine shall in course of being sunk au 
iron kettle full of waler was hoisted il llm botl al 
a mean veloeily of ii feel per se. I. The kettle ivas 
cylindrical in shape and 11.5 feel in diameter and 15.5 
feet deep, and by so tue link now 11 cause a round hole had 
been cut through Ihe bottom, and ii had a mean diame
ter of 11 inches. The result was that Ihe kettle left 
the s u m p in tlle shaft boll lull of waler and arrived 
at (he top of the shall empty, and bvcoineidet.ee Ibe 
discharge ol* waler jusl eease.tat Ibe mo m e n t llm kettle 
reached the surface. N o w . I will be obliged if vou will 
deduce for , oul ,,1 these (acl-, llm deptli I,, which the 
sinking has advanced. 

Answers to Questions which Appeared in the February 

Issue, and for which Prizes H a v e Been Awarded. 

Qeo,. 2115. —As we are determined lo leave no shine 
unturned nnlil w e secure all the necessary taels for con
structing a new lamp on correct principles, will vou 
loll us h,,w *h Ihe illuminating power of llm lighl of 
a safety lamp is reduced iu its passage througli llm glass 
cvlinder that surrounds il'.' Base v * calculations ,,11 
the following thicknesses : ,'., inch,"', inch, ,;. inch. 

Axs.—The losl and disposable lighl ,,f tlm different 
glasses will he as follows : 

Thickness of Glasses. l,,.-s„t Light. l,i.|<.-iil,lr I.iiilu. 

1,,,, earlv or loo late, and to secure the best res,tils 1 Axs. —first lin.l tbe weights Ihe ps 
provide a peep hole for an attendant to observe lite one dav, as 
llame ami admit Ihe supply of air required from time to 

and I, III Ions. 

12 Ions. 
Third—To secure Ihe required tcmpcr.ltlire for the 

burning of the carbon particles and llm other volatile " and c 
inaller, I line ihe sides and front of the lire box will, 
lire brick, and m a k e tlm bridge wall a lire brick trellis „ and ,/ 
thai is of sullicient area for tbe free passage of tbe burnt 
gases, and presents sneh a multiplied incandescent sur
face 1,, Ihe air and gases Ihal complete combustion musl 
ensue. Tlie principles bete explained call he applied lo 
a m style of boiler. (i. s. RICE, 

Second Prise, 110 South Markcl si reel, 
W M . Hums, s,i,,. Ohio. Ottumwa, la. 

(Ji ES. 2117.— Our bituminous c.al is uf excellent caking 
quality, bul tho demand for coke is small an.l tlm price 
is low; Ibe vein is lender ami we make 40 per cent, of 
-lack. W e have a good market for household coals ami 
I have recommended the manager ,,(' llm company to 
make the slack into briquettes, and be replied, "ll'voii 
can furnish nm with a successful plan for doing so, I 
will advise Ihe companv lo raise vour wages Salt a 

nth." This being s...'l will be obliged (ovouif you 
will assist me hy supplying the following fads': 
Fiest—Which' of the following materials will make. 

ft a physical point of view, the best binder for Ibe 
briquettes:' Clav. hydraulic hum, Port! I cement, 
asphallum, pilcl'i*.' 
Second—Which hinder gives ilm best appearance lo 

llm briquettes? 
Third—Which binder is llie besl for its price and 

commercial advantages? 
Fourth—Whal are the best forms and dimensions to 

gi ve 1 he briquettes? 
Fifth— H o w are llm briquettes made, and where are 

anv briquette presses wilh tbeir mixing appliances to be 
seen in Ibe United States? 

ANS.—Pitch makes lb,- besl hinder, being sticky when 
heated and it will harden when dry ami will also burn 

wilh the eoal, hul has the objection that 11 makes a QrEs. 210. -\ shafl for a c.al mine has been sunk 
gr,at deal ol .- ke during combustion. ll is non used lo a depth of 1,1111(1 feet, and al a depth ,,i S'.IS fe.l we 
almost entirely. tapped a feeder of waler lhat shed alio gallons per 
Clay would be llm cheapest I let. but is objection- minute, and after an accidenl to the engine thai caused 

able from Ihe fact that it represents jusl s,, much ash ih,. stoppage of llie pumps, llm waler rose tn a heighl iu 
and dead weight HI the briquettes. th,, sbaft of 700 (eel. The sectional area of Ihe shaft is 
Tlle best shape for briquettes destined for domestic equal 1" hill square feet, and I will I bliged if vou 

purposes is ..venial and about the size of a go..-,' egg; for will make a diagram 1,, scale, showing bv ll di miles 
steam purposes I.rick shapes of all sizes are employed. ilm velocities ,,f fhe inflowing waler at eight equally 

In the manufacture of briquettes (be c.al is firsl distant points in the elevation, and while you areliusy, 
ground b, a uniform size and dried in a small furnace, please calculate for me ilm lime required'for the feeder 
one of which is described as having a rotating boll..111 0, lill the shaft to a height of 700 [eel. 
and fitted with stirrers to mix the coal; the coal is then , ._, , • , • , 
mixed will, from 5 to 7 per cent, of partly moiled pilch , AN"* "".* I"':"1 "' "!'* I"*'!'*'* **' equal llm heighl 
which isthoroughlj incorporated by a pug-mill, disi - [ !>' •v;ltl'*' ""-" ",', I"* shaft, since waler seeks ils level. 
gralor or screw which delivers it to the briquette " '* '""' the well knuwn for la: 
machine; this machine is c posed essentially of a mold Discharge Velocity Area of Cross-section. 
plateand dies which 1 pressthe coal ,,11 several sides men. ft. net see. 1,1 11. ,,. ,.,,•. m sq. n. 
a 1 ..nee or sometimes a machine consisting of a long tube There are ,. Is I I", s gallons in a cubic i.,,,1 1 nn 
wilh a rain, is eu,ployed, Ihe ram compressing ami so, Is iu a minute, hence, 
forcing out the paste whieh is cut up into sections of ' 
proper length by a knife or wire, as in hrick-mak 
the briquettes are then cooled. Velocil v in ft l„ 

CIIAS. En. B O W R O N , , , , ' 

Tracy City, Tenn. ' -*'*' ' - * 
Second Pei;,, II,,.11 CA M P B E L L , 100.2. Areaofl 

Gowrie Alines, Cape Breton, X. s. 
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i* shot 

Tllos. S. ASKEY, 
Dysart, P. <>., Cambria Co., Pa. 

Second Prize, llroii C A I R N S , 
Elco, Washington Co. Pa. 

QUES. 200.— We are constructing boilers for raising 
steam by the burning of bituminous coal in the State of 
Tennessee, and as ur are going to manufacture fine 
white paper wo wish to consume all the volatile matter 
ami soot given off by iln* burning coal ; will vou, there
fore tell us h o w this objectionable matter could be con
sumed, and thus increase our available energy instead 
of wasting it hv allowing tliis combustible matter to 
escape? \Ve do not want any plans or sections f<ir 
the construction of a furnace, as w e can do tin* lr-
selves w h e n vou supply us with the principle required 
for the burning uf this waste carbon. 

A N S . — F o r complete combustion and ihe prevention of 
smoke, no more than a sufficient supply of air must be 
admitted. N o w (he needful supply cannol all enter up 
through the grating and the tire, even with the help of 
a steam jet or forced draught, because the air loses 
much of its active oxygen in passing through the 
incandescent cinders, the admission, then, of thi' 
oxygen to burn the volatile matter of the eoal must. 
be over the lire, and provision must, be made to maintain 
the right temperature <>f the mixed air and gases tor tlo-
combustion of the carbon particles of the smoke. The 
provisions required for the complete combustion of 
tbe smoke m a v be noticed under three heads. 

First—For the admission of the right supply of air, I 
use a stoke door bung bv top hinges and m a d e to turn in 
a box case, so that w h e n the door is partly opened iis 
sides are always close to the sides of the case, and thus 
tbe side entry of air is prevented, while provision has 
been m a d e for the door to open inward under the con
trol of a rack, and by this means onlv admit a thin sheet 
ofair under the bottom edge of the door. T h e entering 
air is therefore projected in a sheet immediately onto 
.the fire. . 

Second—Admit the correct sirpply of uir; for too 
m u c h air cools the gases and the carbon and prevents 
their combustion, and too little air directly prevents 
complete combustion, aud. therefore, carbonic oxide C 0 
is not burned into CO., with the- consequent waste. 
Again, the necessary supply of air must not take place 

p. the I ina 

Hie feede 
Veloci 

ond-. T b e i i re, 
io nil tlie entire sh 
proportional lo tin 
of iis crops-section 

47.7 

7.17. 

Mouth of Shaft 

tinents of North or South America? W h a l an- the I.Ill 
characteristics of its physical and geological environ- •*••,;_•_> 
m e n t ; that is to say, is it found in veins or in solutions \{ ĵ"„. 
iu oils? H a s it a ny connection with salt lakes 7 W a s its „-,-.,',,|M ,,,.' M'..'. '.;,.'..."].', tnn' Wats? {level 
origin vital or chemical? A n d further, to wbat general ,.,,;,,?,! 
use i- ii applied? A n d wha t is its chemical composi- •',,,.[ .,-„ 
tion '.' 

A N S . — A s p h a l t u m is found in North America, as far 

north as the Ohio river, it is found in Breckinridge Co., seconds But'The time il 
K v Asphaltum bitumen is a si th brittle substance ,iMs p.j ,,,., below .he 
which breaks with a polish. \\ ben pure it burns with- feeder is at the rate of 
ont leaving any ashes; the products of combustion emit *.j1(, v,.i,„.j-jV a( the dis-
a strong smell of pitch; it is found ina liquid state on jM-i 
Ihe surface of i he head Sea; it is found in m a n y parts of charge ^^."^ .52 sec-
Asia, Europe and South America, n u r greatest source 
.if asphaltum is from the Island of Trinidad, where there 
is a lake 4,000 feet long a n d 2,400 feet wide, containing 
114 acres. Trinidad is part of the mainland, its flora 
warrants that, sol considered this South America. Tlie 
lake is o w n e d by the Island of Trinidad and is under a 6 0 M G 615 1 ' 4" 
leaseof 45 vears to the Trinidad Asphaltum Co. This .005076:-! ' 
c o m p a n y pays $1.60 per ton royalty, a n d the profit to seconds, which reduced 
the government is $150,000per year. T h e lake is steadily todays 
falling from year to year, but the supplv will not give l , M ,;nir' 
out in our generation. Test holes have been put d o w n .0056763 • lid HI) 

in tbe lake to a depth of 160 feet and did not tind boi- Observe ihe curve « hose 
toin. A s s u m i n g that it is no deeper and none added, the velocities is *l n a n b o h 

the supply will last 300 years. ' '-• ,< ,-,., 
T h e consistency of the lake is about the s a m e as >sv, , / v ; ,, K MOHI*:K*'.Y, West Newto 

cheese. 1 Ins asphaltum comes trom deep sources and 
no doubt had its origin from vegetable matter. Carbon 
and hydrogen enter into its composition. 

In olden times asphaltum w a s used for eiubaln 
dead. T h e soli.I asphaltum is employed in Persia ami With Ih 
Arabia for ships instead of pitch. A composition of as- M K T A I , M I N E K the I larry lion a m i Steel Rooting Co., of 
phaltum, l a m p black and turpentine m a k e s a durable Cleveland, <>., begin the publication of a n advertisement 
black paint. It is used for roofing purposes, covering calling attention to their specialties of manufacture, iron 
bridges, etc. Itis very durable in air and nol pene- and steel roofing, corrugated and plain metal siding, etc. 
trable by water. A composition of asphaltum and In addition to being manufacturers of such goods the 
gravel is extensively used for paving streets. Garrv Co. also design and erect complete steel-framed 

A. A\. Ev>.-.s, structures for all purposes, in the mining trade soliciting 
t . T T Petros, Morgan Co., IVim. Ihe patronage of concerns who propose to make im-

becond in:,; H E R B E R T A. \\ ILCOX, Aspen, Colorado. -provements In surface works, such as breaker structures, 
QUES. 209.—By closely watching four men at work, tipples, shaft-head frames, engine, boiler and fan houses, 

namely, ", I., <*• and •/, we found that <• and '• could lill etc. Tbey also make paints for sucb structures to meet 
fi5 ions of coal in 5 days; a and c could fill 84 tons in 7 the requirements of service. 
days; " and •/ could fill 44 tons iu 4 days; /< and c could This company issues a catalogue known as " No. Ill," 
fill 135 tons in 9 days; b and d could"fill 42 tons in 3 in which there "is a great deal of useful information per-
days; and that c and d could fill 78 tons in 6 days. AVill taining to roofing and architectural sheet metal work 
you tell us, then, how many tons of cnal each of the generally, whicli book tbey will gladly send to all mine 
men, tbat is, a, b, c or ./, separately can fill in one day? , operators and superintendents on application therefor. 
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THIS JOURNAL 

A LARGER CIRCULATION 

COAL AND METAL 
M I N E O W N E R S A N D M I N E O F F I C I A L S 

Alabama, Iowa, North Dakota, 

Alaska, Kansas, Nova Scotia, 

Arizona. Kentucky. Ohio. 

Arkansas. Maryland, Oregon. 

California, Massachusetts. Pennsylvania, 

British Columbia, Mexico, South Carolina, 

Canada. Michigan, South Dakota, 

Colorado. Minnesota, Tennessee, 

Connecticut, Missouri, Texas, 

Delaware, Montana, Utah. 

Florida. Nevada, Vermont, 

Georgia, New Hampshire, Virginia, 

Idaho, New Jersey, Washington, 

Illinois, New Mexico, West Virginia, 

Indiana, New York, Wisconsin, 

Indian Ty, North Carolina, Wyoming, 

THAN ANV OTHER PUBLICATION. 

It goes to 1573 POST-OFFICES in the above 

States, Territories, Provinces, Etc. 

CORRECTION. 
I N n i l : uilitniiiil mi " T h e Mineral Uesources uf Vari

ous Nations," in onr Miircli issue, w e stated that 

"thi'iiul-inl "l* metallic copper fi the British mines 

in MfiO waa 2,'lli,000 tons, and in ISIM ii had [alien Ic, 

5,.*>IM Inns.*' This should have been stated as "copper 

,,,-, and coppee pec-ipitnte,' as ejvi*n in Prof. ('. L e N e v e 

Foster's Keporl I" the British G o v e r n m e n t . 

MINE FATALITIES. 
A * tht* reports of the various inspectors uf mines for 

1S!(5 are m a d e public, m n * attention is again forci-

l>lv d r a w n tn tlie e n o r m o u s percentage nf m i n e 

fatalities a n d serious injuries d u e to falls of roof or eoal. 

It is not only in America that this is the ease. T h e 

s a m e relative percentages occur in European milling 

countries. Fully un ', of all the deaths a n d serious 

injuries in coal m i n e s are d u e to falls of roof or eoal. 

" W h o s e fault is this?" " W h a l is tin* r e m e d y ? " are 

t w o questions that an* pertinent to every m i n e owner, 

m i n e official a n d miner. 

T h e fnuli directly lies with the miner, a n d the miner 

at fauh is almost invariably the victim. Negleel to 

properly support or pull d o w n dangerous pieces of coal 

or rock, until another w a g o n is loaded, until another 

hole is drilled, or until s o m e other pieceof w o r k that 

eould hi* delayed with safety is accomplished, has re

sulted in m o r e fatal accidents in coal m i n e s than all 

explosions of gas, accidents from cars, explosions of 

p o w d e r a n d breaking of hoisting ropes combined. It is 

only \\ h e n the reeord of fatalities for a year or a term of 

years is taken that the awfufconsequences of reckless

ness o u the pari of miners, in " deaths from falls of roof 

a n d coal," ean be appreciated. A s a rule such accidents 

only kill or m a i m one or I w o m e n at a time, a n d the 

public, m a d e callous to umall accidents, keeps n o note of 

their frequency. A n explosion of gas or coal dust in 

whicli a large n u m b e r of m e n are killed at once excites 

ihe horror of whole nations, a n d the breaking of a 

hoisting rope b y w h i c h from six to ten m e n m a y lie 

killed does not pass unnoticed. H u t a three or four line 

item in a daily paper stating that " J o h n Smith iner 

at Blank colliery, near B l a n k t o w n , w a s krlled hy a fall 

of coal Ibis m o r n i n g " is forgotten almost as soon as read. 

Thai ihe miners themselves d o not attach iln* impor

tance to such mailers that they should, is evidenced b y 

the fact that most miners, w h o wo u l d not think of open

ing a safety l a m p in a prohibited part of a m i n e , will not 

hesitate to w o r k under a piece of coal or rock whicli 

they k n o w to be loose, but whieh they think will " hold 

u p " until another hole is drilled, another w a g o n loaded, 

or anolher rail laid. T h e y will not hesitate to return to 

the working face immediately after tiring a shot, not

withstanding the workings are full of s m o k e , and c o m 

m o n sense and experience teaches t h e m that every shot 

disturbs a n d loosens m o r e or less cual a u d rock above 

their heads. A s props are furnished free of expense to 

miners, a n d they k n o w Ihe danger of neglecting to set 

a prop or to pull d o w n dangerous pieces, it is hut just to 

directly b l a m e llu* miner for the accident that either 

kills or m a i m s him. 

N o w for the r e m e d y . In touching o n this portion 'if 

the subject il will be seen that Iln* m i n e foreman or 

superintendent is indirect}tj responsible for m a n y acci

dents d u e to falls of coal a n d rock. 

Naturally it is impossible for a m i n e foreman to stand 

over every miner with a club and force h i m to look alter 

his o w n safety. B u t there is another w a y . It is b y t h e 

use of strict discipline and ihe enforcement of rational 

rules. I f a m i n e foreman w o u l d instantly discharge 

every m a n In* caught working under a dangerous piece 

of coal or rock, a n d continue doing so for a couple of 

m o n t h s , be would soon give his employes salutary object 

lessons that would result in a m a r k e d diminution of 

accidents from lliis cause. W h i l e a m i n e foreman can 

nol keep his .-yes on Ihe miners al all limes, he does 

a n d can c o m e o n t h e m at unexpected times. If w h e n 

he docs this he finds thein neglecting their o w n safety, 

he slmuld enforce tin* rule wilh greatest rigor a n d accept 

no excuse. A few discharges will be enough. His m e n 

will soon learn that the boss m e a n s business, a n d lhat if 

they disobey his orders by neglecting to sel necessary 

props or pull d o w n a loose piece of slate, ihey lose their 

jobs. This duly should he impressed nn the foreman by 

the superintendent or owner, a n d Iln* foreman should 

instruct his assistants, if he has any, to enforce | he rule 

as rigidly as he does himself. T o m a k e the rule effect

ive, there musl he n o appeal from the discharge given 

by the foreman. His discharge lor a violation of the 

rule should In* final. Such action m a v seem harsh, bul 

iii reality it is not. It is calculated to w o r k for the good 

of i he miner. T h e m i n e foreman or superintendent w h o 

does not apply s sneh rule as this is not doing his 

duty, a n d he is in a measure responsible for the acci

dents. 

STATE GEOLOGICAL SURVEYS. 

/ W T R remarks lasl m o n t h o n the desirability of m a k i n g 

\ ) State Geological Surveys of permanent value, a n d 

of keeping t h e m u p to date, by the e m p l o y m e n t of 

a per m a n e n t Stale Geologist, a n d a small corps of assist

ants, has mei with considerable favor in Pennsylvania. 

H o w e v e r , there is s o m e opposition to Such a plan from 

influential m e n , w h o appreciate the value of such reports 

as w o u l d naturally be issued. This opposition is d u e to 

a misunderstanding regarding the operations of the 

Second ( H'ological Survey. It is claimed that the Second 

Geological Survey discriminated in favor of the anthra

cite coal fields, a n d against the bituminous fields of 

Western Pennsylvania. This statement is based o n the 

fact that m o r e reports were issued hearing o n the 

anthracite fields than o n llu* bituminous fields, which 

cover a far greater area. 

Let us calmly look into this charge a n d see why such 

w a s the case. In the first place, the large anthracite 

companies, and m a n y of the individual operators h a d 

competent corps of mi n i n g engineers w h o h a d been 

for years, a n d were at the time of the Geological Survey, 

actually m a k i n g geological surveys. T h e cross-sections, 

m a p s a n d notes of these surveys were generously placed 

at the disposal of the State. T h e result, w a s the State 

employees b a d ready m a d e for t h e m accurate a n d c o m 

prehensive surveys wdiich needed only connections a n d 

intelligent compilations to m a k e t h e m available for 

reports. W h i l e s o m e of the bituminous m i n i n g c o m 

panies were equally generous to the officers of the 

survey, they did not ha v e the elaborate system of sur

veys in force that w e r e peculiar to the anthracite regions, 

a n d therefore a certain a m o u n t of w o r k put on a bitumi

nous lield by the stale did not supply one-fourth as 

m u c h information as tlie s a m e a m o u n t of w o r k p u t o n 

an anthracite field. 

Again, the peculiar geological features of the anthra

cite fields m a d e necessary m o r e detailed reports than 

w o u l d have been required by the bituminous fields, 

even if the bituminous m i n e o w n e r s h a d been able tn 

give the officers of the survey the m o s t comprehensive 

m a p s , etc. In fact it w a s the peculiar geological 

features of the Schuylkill a n d Lehigh regions that m a d e 

necessary geological surveys o n the part of the m i n i n g 

companies. 

It ean be stated as an absolute fact thai the m i n e 

o w n e r s a n d m i n e olficials of the anthracite regions 

furnished fully seventy-five per cent, of the information 

in the reports a n d atlases pertaining to those regions. 

This statement is not intended as a rellection on the 

officers of the survey. T h e y were bright, intelligent 

m e n , a n d appreciated (he value of the surveys, etc., so 

freely donated to them. In fact, most of the 

the Geological Survey had previously helped i 

of the surveys donated. 

The work of a State < leologisl and his assisl: 

future, would he more in ihe line of c i 

reports of oilier sections of the Slate than in 

work in the anthracite regions. The anthrac 

are well surveyed and the geological featun 

known to all interested. As much cannot be 

our bituminous fields, besides, there are oth 

deposits in Pennsylvania besides coal, that i 

tion. W e therefore repeat that a penna 

Geologist for Pennsylvania will place a penna 

on the work of the Second ' leological Surve\ 

make forever unnecessary a complete resin-

State. < ttherStates of the Union, now having 

viding for a continuance of their surveys on 

scale after the general and more expensive 

been done. 
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MINE EQUIPMENT CATALOGUES. 

ll DESIRE to iini 
inn.I. ul- i 

irers' catalog all lines of 

nte I.I 

aking ehanges and im 

ience and observatioi 

ment. 

K vi'i 

others, is constantly i 

suggested I.v his expe 

prepared trade catalo 

excellent means of keeping informed on what such man

ufacturers are doing. And besides the catalogue Eeature 

proper, nol a few concerns pul oul publications for 

gratuitous distribution to men interested as users of their 

goods, which are of decided merit and convenience as 

books of reference. 

Il involves uo great expense or trouble on Ihe part of 

any miuing company to make suitable receptacles for 

filing and recording such publications and once done 

and its frequent replenishment properly attended to, it 

forms a veritable encyclopaedia of mining appliances. 

This, in case of accident or emergency might prove in

valuable. 

Many manufacturers, with g 1 reason, are diary 

aboul sending oul expensive catalogues until asked for 

them, as too often Ihey go inlo waste-baskets unopened 

ami unread, though they contain matter really valuable 

to the recipients, but these same manufacturers will 

without exception lx* more than glad to send their pub

lications to any interested parlies who will ask for such. 

The advertising pages of Tin: t 'oi.i.naiv ENGINEER A N D 
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M E T A L M D J E H are a directory of leading makers of mine chines were ordered 

vuiiipment, but from the nature of the case the adver- •"•"'•'*' ••""' •l '̂,'\;|IH*- ' 
1 hese machtnes 11 

Westi 

tv 

These generators will he dire, 
water wheels, and two 30 Im 
erators will lie operated as 
ehinery will he installed in tli 
company will have a number 

gin 

-pi 

•••installed. 
•-power, o(HI volt 
,200 alternations. 
led lo two Pelton 
r multipolar gen-
While this ma-
power house, the 
ations at the,lil-

wcre due to accidents with cars, ele.; nne from injuries 
received from a circular saw; one from "injuries re
ceived in mine," and one from a natural sudden death. 
The numberof non-fatal accidents was 13, ihe same as 
in iln* preceding year. Six of these accidents were 
caused by falls of breast coal and two by falls of top 
coal. The other live were caused bv cars. 

There were 380,611 tons of coal mined per fatality, 
and 207,054 Ions per each non-fatal accident. There 
were 887.4 urns mined per employe, and 2.295 fatalities 
per I.IHKI emploves. 

pattern*. 

mailer. 
Ut pi 

tisements cannot go into such detail as well-prepared 

catalogues. The advertisements point llie directi* 

w hieh lo look for llie hesl catalogues, and, we may 

for the hest machinery. 

Iu this connection we will suggest lo makers of 

ing goods (hat in future editions of catalogues &c, 

adopt whal has come lo lie know n as " .-lamlard " 
for such publications. W e recently saw in a mining en- P*»a« lesia motors, litteen L'Li iiom-power polyphase 
• , '.,. - , ,. .- ;, ,- .... . „r ,.„„ le-da motors, twelve 100 K. W.. 100-11,600 volts, 2- Montana Mining Statistics. 

gmeer s office just such a colled E catalogues as we pimi,e_3_phase slep.lip transformers; ten 50K. W., 10,000- P . - n Q C1 , \, . ,.. , 
have herein suggested for min,' managers generally to l2o volts, ten 25 1 . V., 10,000-220 volts, and sixteen 10 ..

C aP t a i rV ' S" Shoemaker, Slab* Mine Inspector o 
keep up. and •, e ver-, valu; • for reference, the K. W., 10,000-220 volts, step-down transformers. The *"" l*™\h™ i',""^i'. M V ^ ' T ' ' ,("ijf -*,1'1"" ^ V f 

1 '. . , , . , . , . , ,.. ,,:o i i.,,.i„„i ,,;,i,,.,. i„ i„,i, ,,,. ,H,.,.,.I ,.,,,• " M i n K to lack 01 a v a i l a b l e f u n d s , t h e r e p o r t will n o t b e 
IT.II. n i l . n o v i n o o u r l o i l . n n f K i n r l lirro il^oil n -m: i • 111 il I < r I i IIU 1 M M * - U lie a I It I 1 1 1 I I II I I 1 \ 111 ' I n I I I II - . .=* , . , „,, ,' ,, . * , 

variet) in sizes and styli ot i ungs usea w a s e n o u g n imerate stanin-= nan- hoists crushers eleva P n n t e d linl11 n e x t vear- T l u' following extracts from 
to distract -t m e n to w h o m order a n d convenience is ( ^ ,..',,,' ' |( '"• ' Xi ' I I t7 u 'ilV i, nil it? n will ,IM' 1't*'l'ort "*' ''''P > r " m t'11' Western Minim/ World of 
s o m e objective. T o o often a catalogue, the real value of p n i v e t\u. ̂  complete eleclricallv equip'ped mining V'"}}f< U"ntaiia: . . . . . . 
which is i-ecognizedbv the recipient, is allowed to go to plant in the world. T h e AVe-,,,,.ho,,-' c o m p a n y will h s ^ ' " i v n ' S to.note hat as he mining industry in-
waste -.iiiiDlv because' its -1cm* or m a n n e r of bind,,,- ''I-' fnrnisli all the necessarv s w i m an! apparatus ?iet

ase,s "iroughout the state, m o d e r n improvements are 
waste simpij Decausi ITS snap, 01 m a n n e i or u i n a m g 11 introduced, w o r k is m a d e easier, greater facilities are 
make s its preservation almost an impossibility. G o o d ' u " ' readily forthcoming, the cost of extracting ores is re-
paper and typography are appreciated b y all, but w e fear D e a t h of M r . N a t . W . Pratt. duced a n d the science of mining is becoming so sys-
s of these latter-day " works of art" in trade cata- ,. • •„ • . ,, . m fl , ,, tt'mjt.zed that properties carrying low grade ores can be 

li is with sincere regret thai we announce Hu* death worked profitably. 
logues are not, ami the result tails heavily on the men ,,,* \|r yati \\*. pmtt, president ofthe Babcock & "Wilcox "Mon* care for the safety of the miners is now being 
who pay the printer's bills, < 'o., w hieh occurred on the 10th ult. al Ins residence in exercised, as noticed in the greater number of precau-
In closing we desire to again emphasize llu* need of Brooklyn, X. Y. tionary measures adopted; also in the careful instruc-

•**•». «iati j mi„e manager, of eatalogues an,, ^^^^^^S^^i^Tthi liZS'"
 l"""'"y" "* *" ""' ''"'" ^"^ *" 

other trade publications, and, on the pari of inanufae- early settlera of Plymouth county, MIUSB., both branches "The improvement in ventilation throughout the 
tnrers, more careful regard Eor the convenience and of the family having settled there in 16*10. His median- state is noticeable and managers generally are looking 

ical tastes were inherited, his father, William Pratt, hav- after the health of their underground emploves, and 
ing been superintendent of the Burnside armories, in furnishing them with fresh air so far as can be' consist-
Providence, 11. I., during the war ..f llie Rebellion. ently done. 

, , „ „ ~ „ „ . ™ ~ . ..«.„« . „-rmT. T -*'11'- Pratt entered lli" emplov of lli.' fir f Babcock "There are hundreds of good silver mines in Montana 
L I F E O F T H E W Y O M I N G A N T H R A C I T E C O A L & Wilcox when quite a young man in 1X70. His energy, already opened which would be worked at once, and 

FIELDS. engineering qualities and remarkable business qualifica- hundreds of others which would be opened and worked 
T i l l . * ,.,-;,. ,( •.will,... mi •,,,tl,,-,,,ii .1 ......,.,-. .1 l,v tions soon w o n the confidence of his omployei*s. ln issl could the owners be assured of a steady paying market. 

H I . seres of aiticles o n anthraciK coal, prepared by w h c n ||R. Babcock & Wilcox C O . w a s organized as a cor- 1 find verv m a n v gold properties ami small mines are 
Mr. \\ 01. (.nllilh, 1*.. M., "I tins city, for 1lu l„„„l puration, lie was m a d e treasurer I manager of Ihe being worked now. Old gold mines that have lain idle 
Record, of N e w York City, are not only very inter- m*** < pany, retaining lliis position until the death of or been abandoned for vears are n o w being developed I 

esting, Imt .if great value, especially to those financially *ltr* George II. Babcock, in 1S93, w h e n he was elected m a n y nt* them with good results. Prospectors during 
;,„,.,.?. , .,1 ;,, nr.tl„ It,. ,,,;„"„<. ,„• .,,,. 1.,-,..;... ̂ ,,.,,1- president. tlie past year have m a d e nianv n e w disc.veries ami t lieir 
"."" *•'"'. "' ', I'""' .""""" " .'"thracite stocks, ,. hi g e l l g i l w e r i n g knowledge 1 inventive gen- search for the yellow metal will continue. While Lewis 
His firsl instalment, which appeared in llu- February ins with extraordinary business qualifications, to Ms and t'larkr county is a good gold producer, Jefferson 
number, was nf an historical nature. 1 lis second install- efforts wen. largely due tlie wonderful success achieved county is als.. rich in Ihe same treasure. Hold has In'en 
ment, fur the March issue nl" Tl,, Bond Recced is by the Babcock & Wilcox boiler throughout the civilized discovered in every county in the slate in both placer 

primarily statistical hut at the same time is acconi- lv™''d;m iUustl.atio„ of hu ,-„,.,„:,iu, „,. „,,„,,, simply "'"'f'v'nia";;:':;;",,,,,,,! that all mines working below 

pained liy lext thai hears on and makes clear the statls- mention that in Issl he became consulting engineer to thr 200-foot level should have not less than two exils. 
tics. The most important portion of tlie article so far the Dynamite G *". Under his designs and patents I consider that a valuation cannot be set upon the lives 
published, fromanecon ical standpoint, is the tabula- the firsl successful dynamite gun was built. Il was with of those who work at such deptli. Two or more exits 

i .i i . this gun, 8 inch calibre and 60 feet long, that the experi- sunnlv the necessarv fresh air and also means or wavs of 
ted estimate showing the approximate future supplj ol n» in t h r o w i neria, torpedot.g ^ere conducted al escape 
coal tonnage iron, lands o w n e d or controlled b y tin* F o r t Lafayette, X. Y. " I find the law governing the handling or storing of 
various railroads having access tothe W y o m i n g region. Mr. Pratt leaves an aged father a n d m o t h e r and also p o w d e r is fairly well complied with. W i t h one single 

In analyzing this table it is necessan lo have an nu- ;l M"'' •-""• ,lin'r children, lie w a - a m e m her of ihe exception I have found no cause for complaint so far as 
term "Foot Veres" u ed hv M r A m e r i c a n Society of Mechanical Engineers, of the A m u r - a material violation ofthe law is concerned. 

• ican Institute of Mining Engineers, of the American " I would r e c o m m e n d the use nf chiir indicators in all 
m e a n s that there an* so m a n y acres N;lv:ll lnatitute, and a m e m b e r of the Engineers' Club hoists. Their great value a n d use can hardlv he csti-

..I coal one loot thick. In other words, 100 acres of land of X e w Y o r k City. His early death in the prime of life ni:lted until after their utility has heen denioiislraled. 
containing a 1 ft seam of coal, would m e a n 4IHI ft. acres. is a loss 1L"t "lll.v '" ,1LI* Babcock A Wilcox Co., hul to These chair indicators will s h o w the engineer at w h a t 
In his estimates Mr. Griffith did not include a n v c a i t h e •.•'̂ •'-••̂ •ll world at large B y his extraordinary station the chairs are in or w h e n the shaft is clear for the 

,* , sagacity a n d sound business judgment the business that passage of cage. 
oi M r . trtimtn s engrossed his life developed a n d grew from a very small " I herewith give a table of accidents whieh have 
u n g s u m m a r y : beginning to the enormous and world wide bysiness of occurred since m y incumbency. It is of some impor

tance, statistically considered: 

idii of lh< 

•iffith. Tin 

under 4 I't. in thicknes A n analysis 

dies the folio 

RAILROADS 

Original Contents Contents *>f Land Unmined Tonnage 
ut' i.iiinl nwinil or lti'in:ii,iiiiL: I n- .in,i. 1, IS'.N**, ut rate Tonnage 18ft") 
Controlled in Foot-mined Jan. 1. 18%, of 650 tons per (Estimated) 
Acres. in Foot-Acres. Foot-Acre. 

ii).ii 

Year. 
IV". 
l-'.M 
1895 

I iilnl Non-Fatal. 

Rai 
- Iinil 

> A. Western Railw 

ianna.fi Western R 
Galley Railroad 
A U'estern Railn 

X'.,lV.)."i 

L-JI,S..] 

fiSO.517 

17s 
"1 

n 
lli 
.>ll 
J.ii 

I-
Ml 
sn; 
Till 
'n. 1 
•sil 

OKI 

•Railroad 
Individual linul-* us yet undeveloped 
m n l not controlled by any corporative 
interest 

To(;lls 

ll *,82i,200 
13,971,100 
:*-.H,S7'.>.IINI 

26,fll0,6-i0 

1,278,130,750 

I.UT.sl:, 
i.i_'i.i'i: 

l.vjn,icis 
l.l'.rj.jll 

"While the average fatal is L'S and non-fatal 17 for 
1893-94, the year 1895 shows an increase of 13 fatal and 
one non-fatal over the two preceding years. This is 
accounted for liv Hie increased number of mines in 
operation iu 1895. 

"During m y incumbency the number of mines in
spected and miners employed therein an* shown hv the 
following tables: 

Total Miiii*s No. Men 
Year. [nspecktl Employed. 
1893 *"'(i -1,309 
IS'.il 71 G.0G1 
is'.r, *2 0,317 

the Babcock & Wilcox Co. This enormous business and "Of this nun,lier of mines inspected, there were in 
Ihe world wide reputation nf ihe Hahcock ei Wilcox ISH't in Silver How county 28, in otiier counties 22; in 

\\ hen the A\ estinghouse Electric and Manufacturing boiler form the best monument that lie could leave he- 1SU4, Silver Bow 39; others 32; in 1895, Silver Bow 48; 
Company installed an alternating current electrical }t[m\ him. Mr. Pratt was tinted not only for his sound others 34. 

A Great Electrical Mining* Plant. 

but also for 'The eoal mines in operation during these years were 

id 

•The grand total of 
nes w as as follows: 

oal, and go ilver and copper 

power transmission plant at Telluride, Colorado, in husiness judgment and remarkal 
1891, the electrical world was very m u c h interested m his generositv and kindnessof heart. E,,, 
the operation, because it was the first plant of its kind opponents admired hin, for his singular aggresivenesa 
ihal had ever been installed m this country. T h e ap- applied to business, and he was universally loved ai 
paratus had been ordered by the San Miguel Con- admired b y all with w h o m h e c a m e in contact both ii 
sohdated t lold Mining I 'ompany, a corporation owning social and a business w a y 
a vast area of gold-mining territory in the Colorado 
mountains. Hitherto it had been commercially im- -M- ^ J n •> «.•. *• .•.• 
practicable t„ operate these mines, because the excessive M a r y l a n d Coal Statistics. 
cost of fuel and power at an altitude of :;.!)[Ml feet above W e are in receipt of the reports of ihe Inspector 
the sea level m a d e it prohibitive. It was then that Mines for Alleghany a n d Garrett counties, Maryland, f 
electric power was suggested, whieh promised to over- the years ending Dec. 31, 18<i4, and Tec. 31, 1895. 
e o m e ihe difficulty, especially since tlie c o m p a n y o w n e d T h e output of coal for the vear 1894 was 3,101,982toi 
a waterfall in the San Miguel valley, which contained a T" 
sntlicient. a m o u n t of water power to operate all their ll 
mines, if it could be m a d e available. fatal accidents, three of which were caused b y falls of :m'. classed as miners. " Tl... 

Il was then that it was suggested to Mr. X u n n , the roof coal, one by fall of rock, one by fall of earth, one llirl) i consider this n u m b e r sufficiently la 
general manager of the c o m p a n y , to investigate the by fall of breast coal, a n d one b y cars. During the year estimate is m a d e from actual observation and get; 
Tesla polyphase system of electrical p o w e r transmission, there were 13 non-fatal accidents, the causes of which formation gathered in the mining districts." 

X... Men 
Employed. 

1,003 
l i.ji 

*I will add to llie total nber oi .. .. ngaged iu 
f men and boys employed m and about steady mining, 1,242, who are working small mines and 
1,14,. During the year there were seven ,-,.presenting the large number of prospectors who 

grand total of 10,000 
,,v 

Removal. 
This was done with the result that "a contract was en- are not staled. 
tered into ami the Westinghouse Kleetric and Manufac- An analysis of these llgures shows lhat there were 
turing Company asked to install a 100 horse-power A. C. 44:>,14!> tons mined for each fatality and i':;.s,iii4 tons 
generator and a bin horse-power motor, with the neces- mined for each mm-fatal accident. There were 748 tons The Boston Belting Co., whose home office is at LT)(i-
sary switchboard appliances. The generator was con- mined iter each employe ami 1.088 fatalities per each 258-200 Devonshire Street, Boston, notify us that on 
r.ected with a Pelton water wheel and the current was 1,000 employes. April 1st, owing to increasing business demands, 
carried for three miles up the mountains to the Gold During the vear 1895 the output wa- 3,479,499.15 tons, their Xew York office will be moved to the large and 
King mine. The wonderful success of this undertaking an increase of 377,517.15 tons over the production of commodious store at Kill and 102 Reade Street. They 

established from thc first. The owners of the San 1SH4. Thc number of men and boys employed was will occupy the ground floor, basement and sub-base-
Mii 1 become so thoro iv convmci ,921, a decrease of 226 
f this fact lhat they recently contracted for an extensive , year. During the vear the 

compared w ilh t h pre 

in tbe ctrical plant. Tlu 
I fatal accidents, one 

•oal. Five deaths 

nt, carrying a complete stock 
id they expect to have one of the hi 
a I ruliher goods stores in Xew York 

•ir manufactures, 
dsomest median-

http://ianna.fi
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THE PROGRESS IN MINING. 
Abstracts From the Proceedings of the Mining 
Societies 

Ami Journals nt" Europe and America. Illustrating the 

More Modern Developments in all Branches of the 

Mining Industry. 

MANUFACTURE, USE AND ABUSE OF DYN
A M I T E . Mr. Ilairv A. Lee, (' mis,inner of 

Mines of the Slate of Colorado, lias written the follow-
in-able article mi the above subject : 

Tin Hanger* of Dynamit. Mtnttijiuturt. — Under the 
most favorable conditions the manufacture of dynamite 
is a hazardous business, safety being entirelv dependent 
upon ihe purity uf materials used and the skill and care 
ot the workmen employed. In the manufacture of ex
plosives, ;is in all lines hacked by American ideas and 
energy, the American product si a nils pre-eminent. 
Although the tirst plant was established in this country 
only a little over 20 years agn, the art has to-day reached 
that point of perfection, brought feats of engineering 
within the range nf possibility and excited an influence 
upon modern civilization, which entitles ii to lake rank 
wilh llu* application of steam power. 
The aim of the varinus powder companies is to supply 

a product which can be transported and handled will, 
safety, which will give uniform results in blasting, keep 
in good condition when properly stored, and, as far as 
possible, neutralize all poisonous fumes when exploded. 
The explosives used almost universally throughout Colo
rado are 1 ipnund.- having nitro-glycerine for a base, 
commonly called liy the miner "30 per cent, powder" or 
"00 per cent, powder," according to peicentage of nitro-
glvcerine in the mixture. 
The strength of the America!, nitro powder is not, as 

is generally supposed, wholly dependent for force upon 
the amount of nitm-glvceiinc present in llie mixture. 
The compound i- composed of various elements winch 
in manufacture imt only absorb tin* desired amount of 
nitro-glvcerinc but are in themselves an explnsive. In 
blasting, the exploder or cap, whicb is charged will, 

the nitroglycerine, in turn, the remainder of the mix-
lure. A line of experiments, conducted hv experts, 
shows tbat the force exerted bv this combination <'\e<-*-<U 
that of the su f the three exploded separately 
The American dynamite of to-day is nut au accident, 

but isthe re-ult nf a long line of careful experiments, 
conducted by eminent chemists, and demonstrated by-
practical test's. These tests, aided bv great advances in 
tlie art <>f manufacturing, have demonstrated that ihe 
products can be handled with greater impunity than 
manv other things common to transportation bv com
mon* carriers. They have also demonstrated that iln* 
safety of llie compound i- dependent upon purity of 
material- used ami care iu mixing. During ihe past 
lew vear- competition among various powder companies 
has been -o keen ami hitler lhat gradually but steadily 
the cost nf dynamite to iln* consumer has heen reduced. 
Il is a dangerous contest and a rivalry in whieh, sooner 
or later, if continued, safety will be "sacrificed. To be 
more explicit upon this point—skilled labor commands 
a certain price, likewise chemically pure nitro-glycerine, 
the two heing iln- most expensive parts in tin* e -
pound of d \ nanim : combined the product is a sale 
mixture. Inskilled labor and impure nilro-glvcerine 
can he had for less ney, but the product of this com
bination is a mixture subjeel to decomposition. Decom
position in such a compound is practically- explosion. 
Decomposition may not set in for -nine time, and the 
-real danger nf iln* competition, in the manufacture and 
sale of d\ namile. is that of forcing some uf the Compet
itors l" use impure nr cheaper materials and labor, in 
order lo meet a lower price, and lake chances upon de
composition not cnmineiieing'befnre Iln* stuck thus man
ufactured i- disposed of. This danger poinl mav not as 
vet have heen reached. Tin* older powder companies 
have i *h invested and a reputation 1 aintain; the 
newer companies have h invested ami a reputation 
to make. Fr tbe standpoi f safetv, however, the 
holt price 1- ver", little below ihe market price of to
day. 

Tit. Slant*,, a,„l A,/, .•( Band, v.—Powder should be 
stored in a dry. cool and well-ventilated magazine buill 
for that purpose. -V brick or stone magazine is prefer
able to a frame, both on aecuunt of heing affected less hv 
sudden changes in temperature and fre, d fr any dan
ger of bullets ir careless marksmen. When In,ill of 
H I tin fiume. or MII,Mm-, -hould 1„* covered inside 
and with hoards an.l - • set that Ihe air can circulate 
all around, and the inner hoard- be bul little affected by
the heat of ihe hoi -un. 
Cap.- should nol he stored with powder. 
Regarding the age of powder—when powder has had 

will not -ft in. If there i- lecompoMtion there i- no 
chemical change, and [er these circumstances powder 
10 vears old or older is just as gou«l ami -ale io handle 
a- powder In davs old. 
One of iln* main sources of aecitleni b from thawing 

powder, and the nnh safe plan is the use of heat Ir 
hoi waler. The powder -I Id 1 • dipped tn the 
waler, I ul placed ill a water-tight vessel and the ve-sel 
set in hoi water, or a regular powder war r si Id he 
made. Tin - vi -, I- can he obtained n any of the 
mechanical linns or from llie powder companies, al nom
inal cost. I'n in ii place powder ler or on a stove, or 
iu the oven D lax lier wall m* ou hack plate 
of a boiler. Do iml heal around a hlacksinilh forge, or 
over a burning candle I la\ on hoi sand, or. MI 
short, d t lhaw powder will, drv heal. [ lo nol ,.,,,,. 
sider these precaiilions iiuu.-c- ssary, or reason ihal he-
cause v mi have done -0 manv limes I here is no danger. 

An explosion is usually fatal, and numberless escapes in 
no manner reduce ihe explosive force. 
Freezing Tcmpcrafurex.—Powder freezes al frmn 40° to 

44° F., explodes, when confined, al from •'I'll0 in :'lil>° 1*. 
From a quick application of drv heat, powder is liable to 
explode at l_'ll° V. A stick of powder heated tol20° V. 
can be held in the hand wilh I,tile inconvenience, and 
this degree nf heat is soon readied when placed under 
or about a stove. 
That frozen dynamite is liable to explode fr heal 

quickly applied has been demonstrated many times, and 
in ignorance, non-appreciation or carelessness of this 
fact, most accidents are due. If vou have healed powder 
about a stove for years withoul harm, consider yourself 
fortunate ami -lop it. If the warning of those who 
make ih,* powder has no effect, lei ihe accidents con
stantly occurring irom this cause convince you. If you 
cannot procure a powder-warmer, take a 5-lb. lard 
bucket, lill il wilh powder, and set in warm water. If 
vou have no warn, water, put some sharp rocks in the 
bottom of a larger vessel to keep smaller ves-el off the 
bottom, surround llm inner vessel wilh water ami sel 
twolighted "snuffs" about an inch I,mg under the big 
cau, throw an ore sack oyer the whole, and iu a short 
lime ihe powder is in good condition for use and no 
has risk been incurred. With.-low heat thus applied, 
dynamite mav be heated to teinperature of boiling water 
with safetv. Do not use fro/en powder to load a bole. 
Ii is until tm* use. If it explodes at all it will do poor 
work. If il does not seemingly burn or explode, il may 
he s ildering nr decomposing, and the dropping in of 
a spoon, a drill or the stroke of a pick or hammer 11,av 
be sufficient to explode whal is left. 

Da Xot Ilui-ai Back to a SI,,,I. Constant care in pre
paring charge and loading will avoid "missed holes." 
.Next to warming powder with quick, dry heat, "pick
ing out a shot " is the cause of the mosl fatal accidents. 
If a hole *• misses," do not he iu a hurry lo return, and 
especially if the hole waa tamped close. ' More accidents 
are caused from supposed missed holes than from actual. 
A small, sharp rock may be tamped into a piece .if fuse 
so that the fire will not pass that point for hours; this 
is often mistaken for a "missed hole." The hole is 
picked tail, this particular rock removed ami an explo
sion follows. To fully demonstrate lliis, put some V-
shaped clamps on apiece of fuse and see how Ion-it 
will take to burn by certain points. Lou- after llie fuse 
is supposed to bu out, loosen the clamps and see how 
quickly it yvill "spit" al other end. Some holes do 
miss fire and have to be picked out. In thesegreat care 
should IK- exercised to clean down not nearer than 5 in. 
from cap, linn reload with another charge, and, instead 
of using a small piece nf powder, use plenty. A heavy 
charge on top mav destroy- the effectiveness nf the lower 
charge, but it will explode il and get rid ofa bail job. 
If tlie "collar" of iln* hole is simply blown off and the 
lower charge has not broken to bottom of hole, do not 
drop iu a drill or spoon to see " how much hole is left"; 
leave il alone as long as possible. The low er powder 
mav hav e frozen and all mav noi have been consumed. 
Caps are charged wilh fulminate of mercury, one of 

the most violent explosives and one of the most unstable 
chemically, and may explode from the slightest jar or 
least amount of friction. The caps at all times should be 
stored well away from the powder and al no lime in or 
round a miner's pocket. 
Powder should un,ler in, circumstances he stored un

derground. Poor ventilation with .lamp air will pro
duce decomposition ami decomposition explosion. 
There is practically no danger in transporting powder in 
cases ami especially when fro/en. Even well-thawed 
powder will not explode from anv of the jars occasioned 
hy a wagon haul or pack train. A case dropped several 
hundred feet upon rock migbl explode, hul separate 
sticks would simph- break out of llie wrapper and no 
explosion follow. 

Powder will burn iu tin* open air ami not explode, 
providing the gases generated iu the adjoining powder 
ti ihe heat of c bustion have room tt. escape. For 
example, place Iwo boxes of powder side bv side, open 
one and ignite, leave the other box closed.' Tbe burn-
in- box will not explode, hul llie heat will explode tin* 
closed box. 

S A F E T Y L A M P S A N D S H O T F I R I N G IN M I N E S . 
The following is taken from an ail,ele in the /'•••7K-

,-,//, lieptili/i,-,,,,, lhat wns contributed hv a mine foreman. 
Tin snf.in lamp ,mi a sai, ,,11,1,,. ,„' 7,-.s.— Personally 

speaking, and vv.* have only our individual opinion to 
express, even though nur say so don't make it su, wc 
have never v.'l seen a real safetv lamp, one iu which a 
miner could wilh anv degree of safety repose confidence. 
In the hands uf a thoroughly practical and reliable man 

leteclor, hut in Ihe hand- uf 
eless •I I i t : 111 -11 

destruction, being so constructed that a current having 
a velocity of eight feel per second will force the llame 
through the gauze ami ignite the explosive mixture, or, 
where the current has a velocity uf loin* feet persecond 
and the velocity nf a miner running from a blast or to 
.•scape a threatened fall of eoal of rock, is equal to eight 
feel, the same resull follows, Again, how frequently do we 
find instances where the miner hangs a " safety "lamp" 
al the top of a prop a- a warning of iln- approach 
of gathering gases; while his mind is occupied with some 
other duties ihe lamp bee - Idled with the burning 
seething gas and before ho notices ils condition ihe line 
wires are binned away, ami before he can reach and re
move Ihe lamp Ihere'comes hiding Hash, a deafening 
leporl and dozens, if nol hundreds, of valuable lives are 
sacrificed, 1 heir -oul- hurled without a 1111 mi's notice 
fr lime inlo eternity, while loving wive> ami children 
an* widowed ami orphaned, thrown upon the mercies 

I nf a cold ami unfeeling world. Tho mine itself 
i< turned into a seething Inll. whose victims writhe in 
torment, and those who have nm been killed outrigbl 

t death by Ihe noxious fumes of ihe stealthy after
damp or atmosphere fiom wliich the life-supporting 
oxvgen has been burned awav, to sav naught of the 

pecuniary loss to the operators, tor in many instances 
after an explosion we have a mine fire mi our hands, 
entailing heavy loss. With these facts so plainly set 
before us, we musl look for a remedy whereby the cause 
may he removed thai tin* danger may cease to exist, for 
wc must admit that the gauze of a lamp is too weak a 
harrier between life and eternity. 
Ailnjitnl. e. niilaiam required. — An adequate Bystem of 

ventilation must In* our next recourse. On this subject 
mine ollicials vary materially in their opinions, not only 
iu regard in ihe various types of fans in use, but also as 
to ihe system of distribution. To the everlasting credit 
of the o'llieials of the V. *\ li. t'. A I. Cn. he it said lhat 
they have adopted a system of ventilation at their 
collieries whicli can be relied upon in almost every 
instance and under all circumstances. Willi largest and 
most improved type of fan, direct acting engines, air
ways of large area, few doors and many overcasts, the 
column ascensional wherever pos-nble, with the con
viction that we an* as powerless to slop the flo*n of 
noxious gases from the strata as we are to prevent the 
fall of rain from the heavens, and. regardless of expense, 
thev are determined to pass through their workings such 
a quantitv of air as will dilute and render harmless that 
hideous enemy of the miner. Their reward has been 
that although "thev own and operate some of the most 
gaseous mines in the anthracite basins, their quota of 
fatalities from explosions of gas is decreasing steadily, 
and if the employes would carry out the instructions of 
iheir superiors, who, as a rule, are men of a high order 
of intelligence, loss of life from this source would be 
indeed a rare occurrence, thus proving that if more time 
bad heen devoted to ventilation in the past, the appal
ling chapter of fatalities need never have been recorded. 

Aecidt nts from falls and blasting.—The fatalities resulting 
from this source are of every day occurence, and as long 
as Ihe workmen will take tlie foolhardy risks which thev 
do there can he no remedy. Seventy-five per cent of 
these accidents are due to criminal carelessness on the 
pari of the victim, insufficient timbering, undue haste 
in returning to the working face before the smoke from 
a shot has passed away. Neglect in dressing off the loose 
wings of coal from the rib or sides, too much confidence 
in tin* strength of top slate or coal, delay in taking down 
doubtful material or in making necessary examinations, 
greed tu* haste to load a large numlier nf'cars or take out 
a large amount of yardage. The object is gained, but 
eventually the miner or laborer pavs the penalty with 

his life. 
Josh Billings once said "Powder in itself is harmless ; 

jl is Ihe lire makes it dangerous." W h o among our 
miners would think of yvalking inlo a powder mill with 
a ht-,ht?d :igr.r in hie mouth \ m y -.1 cay Yet it is 
surprising the number of them who yvill sit in a pillar 
heading of about twenty-four square feet area, with a 
keg containing twenty-five pounds of powder in their 
arm, a naked lamp on their head, and very often a 
burning pipe in the mouth, and pour the loose powder 
into a paper shell, or tin can. ('ommeiit is unnecessary. 
W h e n shots have been charged wilh fuse llm most 

careful miner yvill at times bruise or injure the fuse, sn 
Ihal ihe blast yvill fail to exph.de. ruder 110 circum
stances return lo the face under twenty-four hours' time, 
and warn others lo keep awav. 

Where shots an* charged with the needle and fired by 
patent squibs, the squib is provided with a match of suf
ficient length tn allow of llu* escape of llu- miner; if 
"touch" or gas sipiibs are used, ihe match slmuld be 
lighted wilh "touch" paper, but never bv a lamp <>r 
other blaze, as a slight waver of the air may cause the 
tlame to reach the powder, ami llu* result is" invariably* 
death. Do not tamper with the squib, and after lighting 
ii give it ample lime io explode the charge, for byre-
turning too soon the miner is generally forced to pay for 
his haste with his life, and his name is added to ihc'lisls 
of deaths from " premature explosions. " 

Accidents on ll- rands.—A good rule to guard against 
this class of accidents is to enter the mine, proceed at 
once to your own working place, devote your time and 
attention lo your own particular husiness, ami, on 
leaving, guard yourself againsl moving cars, lake time 
in getting on or'off ears or cages, obey to the letter the 
mine law and the orders of your foreman and his assis
tants, ami von will malertalh aid in reducing the 

and safety. 

C O L L I E R Y E X P L O S I O N S A N D C O A L DUST.-— 
l From tbe Collier,, (ittardiaii, hv .lames Ashworth.M. 

Iv l Again we have Io deplore a collierv explosion in a 
district which is unfortunately noted for the magnitude 
of such accidents, Imt if ou this occasion wean* fortu
nate enough to gain an intelligible insight into ihe cause, 
llu* propagation of such explosions, and ihe wav in 
which ihe forces generated expend their energy," we 
shall hay.* gained information which, whe acticalh 
applied, will c luce to ihe prevention of such great 

I'm* Ihe sacrifice of human lite and property in past ex-

Manv of our scientists have, in the 1 rse <<\ experi
ments'nol du-edlv connected will, collierv explosions, 
discovered and elucidated facts bearing mi' llu- subject, 

ihal'if their discoveries could hi- tabulated and brought 
to our notice we should be able to accept them without 
indulging in the small doubt which is popularly repre
sented hv llm proverbial grain of salt. Tn en orate 
these scieulisls would he a difficult ta.sk, I anv at
tempt to do so would inevitably result in Ihe leaving 
1 mi of many whose useful ami unostentatious labors en
title them tl) inclusion, and therefore Ihe non-reference 
to smh iii the following paragraphs musl not he thought 
to imply Ihal their labors have been useless, line scien
tist whose labors appear in the writer to he especially 
applicable to this subject is Professor 1'. Phillips Bedson, 
D.Se. of the Durham College of Science, Newcastle-on-
T\ ne, who has show n us ihal certain gases am occluded 
in coal dust, and that these gases are iml of ihe same 
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composition in all cases. T h u s w e k n o w that fresh eoal 

dust contains gases of the denser hydrocarbons, a n d 

that the enclosed gases are retained with varying de

grees of firmness, also that the lighter gases, such as 

m a r s h gas a n d hvdrogen. arc the most readily removed. 

W e also k n o w that this fresh coal dust, heing extremely 

line, allows of ihe ready diffusion of its lighter gases (a 1 

into the air, while Ihe denser gases (b) remain I'm* a 

lime, a n d thus form the chief combustible constituents 

of the fresh deposited dust on the roadways, lie has 

further proved lhat these denser hydrocarbons also in 

time diffuse into the air a n d are replaced bv condensed 

o x y g e n (c). T h u s w e find thai w e have at the outset a 

mosl dangerous mixture, consisting lirst of eoal dust 

lightly floating along in llie ordinary ventilating current 

ot the'mine, a n d supported b y t h e b u o y a n c y ot thegas 

which m a v he said tt. surround it, a m i which is continu

ally diffusing, until at length it finds a resting plaee on 

ihe lop of the timbering or on the roughnesses of the 

sides.if the roadways. \Ve have no m e a n s of readily 

estimating the quantity of gas thus continually present 

with us, hut w h e n such dust passes through a safety 

lamp, say, one burning hydrogen gas as its testing llame, 

it is at once seen lhat the presence of this dust m a k e s 

iln* lla luminous, a n d therefore vitiates any lest 

w h i c b w e m a v desire to m a k e for very low percentages 

of fire-damp. 'This fact alone s h o w s us that the floating 

coal dust i.-of a very inflammable nature, a n d it will he 

even m o n * evident w h e n w e consider that yve have on 

ihe timbering a n d roughnesses of ihe sides of ihe road

w a y s three liv; rs of r t l dust containing gaies diffusing 

a n d diffused, thus, at the bottom, condensed o x y g e n (r), 

above that the denser hydrocarbons (/*), a n d at'the top 

of all, ihe lighter gases [a), finally diffusing from the 

newest coal dust. 

H a y i n g noyv discovered w h a t explosive ingredients lie 

hidden in coal dust, w c next need to ascertain w h a t in

formation is available as to the temperature ai which 

ihe above mentioned gases are given oft. Professor 

Bedson tells us that the greater portion are given off at 

the tempsratur: f h, i h m . w a t r :nd tint this fact is 

most emphatically true with regard to the lighter gases. 

M e has also called our attention to a recent demonstra

tion by Professor Victor M e y e r , vi/., thai explosive 

mixtures of oxygen a n d ethane \C,n,-\ ignite al lower 

temperatures than similar mixtures of o x y g e n a n d m a r s h 

gas. A n d , further, that the Austrian fire-damp c o m m i s 

sion w a s led to conclude from the experiments thev 

m a d e that the sensitiveness of dusts increases with the 

proportion of easilv-inflammable hvdrocarbons, espe

cially with the a m o u n t nl ethane liberated at 100° C , 

a n d with the dryness of the dust. W i t h respect to this 

question of dryness, it is to be observed that the Prus-

result in the course of iheir experiments—viz.", that the 

drier sorts of dusi gave the shortest flame. A s to which 

of the three classes of dust previously n a m e d isthe most 

dangerous, Professor bedson says that that which hv 

long exposure has absorbed a considerable v o l u m e of 

o x v g e n I*) must necessarily lie easily ignited, a n d may-

lead to violent a n d explosive combustion. T h e n * is 

another point to note here—viz., lhat if the smallest 

percentage of fire-damp is"present with coal dusi, ihe 

burning effects are m u c h m o r e intense a n d the dust is 

n m r e easily ignited. T h e importance, therefore, of 

k n o w i n g what gases are occluded in various seams of 

coal is elearlv demonstrated. 

H a v i n g found that gas is readily given off fr *oal 

dusi al HMI° C , w e noyv want to k n o w what degree of 

heat i,- sufficient to ignite c a i dust. Again, taking Pro

fessor Bedson as our authority, and s * of the upper 

dust from an engine haulage'matt in W a s h i n g t o n col

lierv, adjoining P s worth collierv, as given in .Messrs. \V. 

N. and J. IV Aikuison's book on " Explosions in Coal 

Mines." as our sample, a m i which on analysis was found 

In consist o f — 

Moisture •J..'* 
Volatile niatlcr 24.fi 
Fixed carbon tin difference) ,*V7.n 
Ash l.Yj 

a n d also contained l.lill per cent, of sulphur, w e find 

that iis temperature of ignition lav between 100° a n d 

200° C (374c and ::• >U F ) . Anotlier list of Professor 

Bedson's analyses m a y also be added from the s a m e 

book, as Ihey not only throw further light on the ques

tion of moisture, hut'are obtained from dust collected 

only thirty-three days after the U s w o r t h colliery explo

sion a n d from the field of that collierv explosion: 

Moisture 
and volutik-

matter. Moisture. 
IVrcent. IVr cent. 

1. ii ml dust from the limn* near thc sluut end of 
Uir stone drift _*s Tti 3.0(i 

g 1 nn I.hist frmn Until-' •••*•••- in thr-to I rift 'Jl.M :;.l| 
3. *'„:i] dust frmn tin* lloor of the crosscut haul

age road llO.lli l'._'•*". 
4. Coked coal dust from tin* traveling way be

tween 11K* middle and Inw north JO. ll ::.7<j 

!*peciinen 2,from the flanges of the air pipes in J hi* stone 

drift, had feeble coherence, a n d m a y have been slightly 

coked. Further a n d m o r e detailed information witli 

regard to the ignilion heat of coal dust will b e found in 

Professor Bedson's report, as a m e m b e r of the committee 

of lb.* North of K n g l a n d Institute nf Mining and M e 

chanical Engineers, appointed tn inquire into a mysteri

ous explosion which occurred in the air receiver a n d 

delivery pipes iu the pit of an air-compressing plant at 

R y h o p e colliery, on the 1st of .March, 1880. In five out 

of ten experiments with 10 oz. of coal dust, ignition took 

place, with the temperature of the bath varying from 

*_".)1J to 320° P. In none of the cases did the time from 

w h i c h the dust w a s placed in the bath to the m o m e n t of 

ignition exceed one hour. It was observed in every 

case in w h i c h ignition of the dust took place that i m m e 

diately after the t h e r m o m e t e r i m m e r s e d in the dust 

began to rise, a peculiar odor, like " g o b stink," w a s 

noted, soon followed b y a rapid rise of temperature a n d 

a c o m m e n c e m e n t <<i the burning of the coal was noticed 

b y the experimenter. T h e readings of the air t h e r m o m 

eter s h o w e d satisfactorily tbat after the cnal dust reached 

the temperature nf 350° F. the oxidation w a s then 

greatly accelerated a m i the t h e r m o m e t e r rapidly rose to 

392° 1''., alter which it yvas no longer able to keep pace 

with the rise in temperature in ilm coal, then proceeding 

with such rapidity lhat in a few m i n u t e s — t w o or three 

— t h e c a l took lire. 

It w as s h o w n that wilh an easily oxidizable material. 

such as coal dust., it is only necessarv to accelerate the 

oxidation b y heating the dust in contact with air lo a 

temperature within llm limits of I hose likely to be 

reached ,u compressing air to 5S p o u n d s in order to bring 

about the ignition of the dust. T w o experiments were 

m a d e with coal dust under air pressure, a n d it w a s ob

served ihal w h e n the temperature leached 293° F. igni

lion look place, a m i that the combustion yvas vivid, a n d 

that a higher temperature w a s reached than w h e n ex

periment ing with air under ordinary pressure. 

Principal Garnett, in reference Io this explosion, said 

lhat there was ..ne point he thought worth mentioning, 

a n d Ihal was ihe increasing intensity of the explosion as 

it went d o w n the shaft. T h e p h e n o m e n a observed 

afforded a g o o d illustration of whal w a s k n o w n as " d e 

tonation" as distinguished iron, explosion. T h e explo

sion iu the receiver started a w a v e of compression, w h i c h 

produced a sufficiently high temperature tn cause the 

generation of combustible matter in ihe pipes. This 

combustion increased iln* temperature a n d the pressure, 

a n d thus a w a v e of compression went on increasing in 

intensity-until il produced au explosion to further raise 

ihe temperature, and w a s capable of producing the siu-

pendous effects observed at a distance of L'lHi fathoms 

from the receiver. 

It has n o w been s h o w n whal gases m a v be found oc

cluded in c.al dusi a n d also at what heal'.-,ich coal dust 

m a v he ignited, a n d it remains n o w in consider, as being 

wil hi u ihe scope of this article, w h a t gases are produced 

by mixtures ot coal dust anil air in llie galleries of a 

mine. N o actual sample of the*after-damp produced from 

an explosion w h e r e coal dust has formed au important 

factor has, so far as the writer k n o w s , been taken a n d 

analyzed. -Mr. Atkinson look a sample s o m e .lays after 

the 1'.-worth explosion, but as this atter-damp was 1 -

plicated with a standing lire, il cannot IH* accepted as a 

genuine sample of after-damp. T h e -ample on analysis 

proved io consist of carbon m o n o x i d e 12.48, carbon'di

oxide 4.."i4, light carbureted hydrogen N.lis, o x y g e n 7.1':', 

and nitrogen .ti.so. W i t h reference to this' analysis, 

Messrs. Atkinson observe that carbon m o n o x i d e Iloes 

not s h o w on a safety l a m p until the v o l u m e exceeds Ki 

percent. T h e text-book composition of after-damp give's 
its most deleterious gases as carbon dioxide a n d nitro

gen, but it has long heen k n o w n that this statement 

was not found to agree with the effects produced under

ground, a m i it is n o w certain that Dr. Haldane, of <>x-

iord, w h o w a s sent hv the H o m e Secretary to e x a m i n e 

Ihe bodies of the m e n a n d animals killed in the Tylors-

t o w n explosion, a m ] t,. ascertain llie cause of death", will 

he able 10 say positive!} that ihe mosl fatal gas produced 

w a s carbon m o n o x i d e . 

That ih.*re are other gases w h i c h have an important 

place in ihe composition of after-damp is also certain; 

thus, for instance, il is well k n o w n that explorjrs suffer 

from a smarting nf the eyes a m i of the back of ihe 

throat, m o r e often described as dryness. T h e writer 

was a 1 one time of opinion that this smarting was caused 

hy a m m o n i a , but the late Dr. Carne]ly told h i m thai 

a m m o n i a w a s onlv formed in actual collierv explosions 

bv being distilled from the coal, as iu the manufacture 

ot ordinary gas, a n d thai the smarting was probably d u e 

to oxides of nitrogen. Afterward, in the course"uf a 

lecture on " ('olliery Explosions," he said "explosions in 

mines m a y possibly give rise to the production of oxides 

of nitrogen, a m i lliis m a y to sol *\l.iil account for 

irritation produced in the eyes and throat on entering 

the wm-kings after an explosion, for it appears that 

though the o x y g e n a n d nitrogen of the air unite directly 

with greal difficulty under ordinary circumstances vet 

they d o sn w h e n a "flash of lightning occurs, or simul

taneously witli the combustion of certain bodies in ihe 

air. T h u s , if I burn s e m a g n e s i u m in this glass 

globe, ii c o m b i n e s with the o x y g e n of ihe air, producing 

a brilliant light, a n d forms magnesia, but al ilm s a m e 

time a small portion of the o x y g e n and nitrogen of the 

air unite to form oxide of nitrogen, w h i c h m a v be recog

nized b y its smell, or belter by dipping in the vessel a 

piece of paper moistened with potassium iodide ami 

starch, which is turned blue, proving iln* presence of 

oxide of nitrogen. Iu a similar r it is probable 

ihai the s a m e substance m a y b e produced during tbe 

combustion of tire-damp in air. Death by explosions is 

d u e nol so m u c h in the actual explosion a- to suffocation 

b y the carbonic acid or after-damp, and also tothe highly 

poisonous action of iln* carbonic o x i d e — f m * the return 

lire proceeds b a c k w a r d so slowly thai between the time 

of the actual explosion a n d llie return of the lire to a n v 

particular point iln* atmosphere (here will contain con

siderable quantities of carbonic oxide, a n d sufficient 

time will have elapsed for it to produce its poisonous 
effects." 

A consideration of ihe initiation of a m o d e r n colliery 

explosion, based on the facts, experiments ami analyses 

hen* tabulated, will m a k e it quite clear thai Un- actual 

presence of explosive gas, apart from lhat diffusing from 

a n d occluded within the coal dust, is imt necessarv to 

carrv the explosion forward a n d throughout the wl'iolt 

length of the haulage road, because each particle of coa! 

dust is either diffusing explosive gas or is charged with 

condensed oxygen. .Moreover, the diffusion which is 

onlv proceeding al a normal speed m a v have this speed 

greatly increased by raising ihe temperature to or above 

100° C. It has heen s h o w n , I.v quotations from Ur. 

Bedson's experiments, that c pression of the air m a v 

iml only raise the temperature to 100° C , a n d thus in

crease the speed of iln* diffusion of tin* contained gases, 

but Ihal il will actually ignite the coal dusi with the 

heat developed by the sudden air compression. W h e n , 

therefore, a hot w a v e of sudden c pression is set in 

motion b y a blown-out shot or other cause, the instan

taneous nature of the destruction of h u m a n life and prop

erty is clearly demonstrated. T h e chief t lung necessary, 

therefore, to create au explosion i n a dusty m i n e is l he 

sudden production nf sullicient energy at tbe point of 

initiation to produce a heat w a v e of high air compres

sion, say 58 or m o r e p o u n d s per square inch, a m i thai 

even greater energy than (his is always exerted, m a y 

In* calculated from'one or m o r e incidents of all large 

explosions, a n d as proved in one instance hv M r . A. L 

Steavenson, w h o estimated that ihe mechanical force 

exerted had heen equal to or exceeded 200 p o u n d s per 

A P P A R A T U S FOR EXPERIMENTING W I T H 
FIRE-DAMP.—The following is taken from the 

Calliertf (hitirdian: 
A strong iron chamber for testing:—For the purpose of 

studying the action of various mixtures of air a m i lire-

d a m p on the safety l a m p H a m e , the mining engineers of 

1 1st ran 1 Austria 1 have devised the apparatus forming the 

subjeel of the present paper, the m a i n idea e m b o d i e d in 

its construction being to establish the conditions actually 

existing in practice. 

T h e m a i n b o d y of tbe apparatus consists of a case or 

conduit of strong iron plate fixed against a wall a n d 

supported bv a couple of brackets c l a m p e d on to ihe 

tailor. T h e case, w h i c h has a total length of about 4 111., 

is c o m p o s e d of t w o U-shaped pieces of plate, arranged 

laterally a n d connected by t w o tint plates forming the 

lop a m i bottom, so that the transverse section measures 

internally about 40 40 c m . D u e e n d of the apparatus 

is left open, a n d inlo the other is inserted a jet for the 

admission of steam to induce a current of air through 

the case from the open end, the intensity of the draught 

being, of course, controllable b y regulating the pressure 

of the steam issuing from the jet. 

A t about two-thirds of the distance from the open 

end of 1 he case a circular opening is m a d e in the bottom, 

and into the projecting collar from this is fitted a 

shouldered cylinder about tj c m . or 8 C m . deep, forming 

a receptacle for the lamp. A small rectangular hole is 

cut at the side of the case for the purpose of observing 

the tlame, a n d is closed by a pane of glass about 15 m m . 
: thick. T o deaden vibration a n d form an elastic cushion 

w h e r e b y the glass is enabled to stand Ihe shock of 

explosions w h i c h w o u l d otherwise shatter it, a frame of 

caoutchouc is interposed between the glass a n d the iron 

plating. T w o other square openings, fitted with covers 

are also situated near the l a m p a n d are intended to act 

as safety valves in case the gaseous mixture b e c o m e s 

ignited. T h e y are balanced b y counterpoises, a m i the 

joints are m a d e tight hy a layer of caoutchouc; in this 

m a n n e r Ihe apparatus is preserved from the risk of 

tla, 1,age from ihe frequent explosions it has to withstand. 

U.i.elh. a,,- and gas an mixed.—The air, after entering 

the upen end of the ease, passes through a plate of thin 

copper, perforated hv twenty holes of exactly equal size; 

the dimensions of "these apertures being" accurately 

measured give the complete section uf the current of air 

admitted into tin* apparatus. T h e fire-damp is intro

duced through a pipe lilted wilh a regulator cock. This 

pipe, terminating at a distance of about 1.50 1,1. from the 

the lamp, ends in a lyre-shaped b o x uf copper surround

ing the outer case, the t w o a r m s being pierced b v a 

c u p l e of holes on 1 lif inner side, a n d united by a 

copper pipe passing through the walls of the apparatus 

by w a v of a couple of perfectly tight joints a n d 

pierced by a great n u m b e r o f openings, through w h i c h 

(he gas streams in. Hefore reaching the box t h e g a s is 

m a d e to pass through an arrangement In enable the sec

tinn of current entering the testing apparatus to be accu

rately determined. This is effected liv interposing 

between t w o joints a metallic plate pierced with holes of 

k n o w n diameter. In Ibis m a n n e r the a m o u n t s nf air 

a n d gas entering the apparatus are k n o w n exactly. 

In order that the experiment m a y he conclusive, it 

is necessary lhat Iln* gas a n d air sliall be intimately 

m i x e d by llm time they reach the lamp. I'or this pur-

pose the mixture is m a d e to pass a series of bailies of 

various kinds wliich have the effect of finally m a k i n g 

it h o m o g e n e o u s . In the first place there is a copper 

plate pierced with a series of small holes to reduce the 

sectional space. This is followed b y several sets of 

vertical rods, w h i c h m i x the gases still m o r e , a n d fin

ally by three plates of wire gauze of very fine m e s h 

placed close together a n d which complete the operation. 

T h e regularity of the mixture has been demonstrated b y 

taking a numlier of samples, all of which s h o w e d tin-

s a m e percentage composition. Another function per

formed b y the gauze plates is to prevent the lighting 

back of mixtures exploded by the lamp. 

Tin rotitmts of tin mixed gases.—The apparatus is, 

however, incomplete, wil bout an arrangement for 

determining iln* quantity of gas and air "under test, 

a n d for llu- purpo-e a c u p l e of pressure-gauges 

an* required, one lo measure the pressure of the air 

a n d the other to indicate the pressure of the fire-damp. 

iln* former being in c o m m u n i c a t i o n with the open 

air, and tbe latter co *cted at both ends with the pipe 

conveying ihe gas io the testing apparatus. Both w o r k 

in the s a m e m a n n e r , one measuring the pressure of ihe 

air in relation to that nf the atmosphere a n d the other 

the pressure of the fire-damp entering the box, as c o m 

pared with that existing iu the m i n e , this latter being 

k i m w n precisely. 

W o r k i n g exactly alike, a description of one of these 

gauge:-will suffic-; 1 r b::th if th; modifications in the 

second one he detailed. T h e gauge is formed of a col

u m n of copper, graduated in millimetres, of triangular 

section, but with one of the points of the triangle re

placed by a rectangular strip. T w o runners con

nected b v a screw to regulate their distances frmn 

each other, m o v e along the column, This screw 

engages iu a fixed mil on the lower runner and 

m o v e s freely in a collar on the upper one, so that—as 

will be readily u n d e r s t o o d — b y turning the screw one 

wav or the otiier the runners can he Wxi-A at anvdcsiied 

distance apart. T h e v e m e n t is controlled a n d exces

sive separation prevented by a semi-circular spring. T h e 

upper runner has attached fo it, at the side, the measur-
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ing bottle fitted with a vernier sliding over the gradu
ated scale. This bottle terminates belnw in a caoutchouc 
U lube, whieh itself form- a continuation of thegla-s 
column i>i the pressure-indicator. Another caoutchouc 
tube connects the column with a th-piece leading 
inl.. ihe testing apparatus. 
The le of working the apparatus is simple Whilst 

the internal pressure exactly balances thai on the out
side, the water in the bottle is adjusted to the level of 
the zero of the gauge, ami tlm- the super pressure is 
determined, 

LEGAL DECISIONS ON MINING UUESTIONS. 

ii:i*l-.rt.*-l im lin COLLIKIII ISM.INEO ANH MKTAL MIM IM 

Mining; The Right of Support—Where the mineral 
estate in land 1- severed from the surface by a convey
ance, the owner of the former is bound to leave enough 
of the mineral in place to support the surface, unless the 
owner ot the latter has released his right of support. 
Tin* release must be by express yvords or by necessary 
implication. 

Uohertsmi v. Youghiogheny River Coal Cn. (Supreme 
Ct. Pennsylvania) 33 Atlantic Reporter. 70(1. 

Engineer and Draughtsman ; Partner or Employe.— 
A contract reciting that in consideration of a salary of a 
certain amount per annum paid by a firm to a party, and 
a further consideration of a certain share in ihe net 
profits nl ihe business of iln* firm, the second partv 
agreed tn devote his time tu their business as an engineer 

of partnership. 
1'orler v. Curl is .Supreme Ct. Ia. 1 liTi N. AV. Reporter, 

S24. 

Unsafe Place to Work in Mine.—In an action by an 
employe of a mining company for injuries due tothe 
falling of the roof of a coal mine where he was working, 
evidence of the condition of the roof for a year prior lo 
the injury, vv hen connected with evidence of the exist
ence of ibe same condition until ihe injury*, is admissi
ble to shov, noiieo. It is also proper b» admit evidence 
showingthat the part which fell could have been propped 
up. 
Island Cnal Co. v. Xeal 1 Appellate Court. Ind. 1 42 X. 

Mining Claims.—In an action to determine the right 
t.. proceed in the United Slates land ollice for patent on 
certain mineral land, a party having offered in evidence 
ihe receiver's receipt for entrv thereon, whieh by the 
laws of Montana is prima facie evidence of title to the 
land, llu- one sued mav give in evidence decisions uf the 
land ollice, made on 'a protest againsl tic issuance of 
patent to the first party, cancelling the n-ceipl for fraud 
in obtaining it. 
Murray v. Pulglase [ Supreme Ct. .Montana 1 4:; Pacific 

Reporter, 505. 

What Constitutes a Mining Lease.—A contract recit
ing that the Ian,I owner assigns to the other party all 
minerals 0,1 the land for a term of years. " It. farm," and 
lhat such other partv shall have the right of way over 
the lands on condition that he pa) ihe land owner a 
percentage of the profits math* from mining the miner
als, isa mining lease which is forfeited by failure on the 

able time. 
Shenandoah Land & Anthraciie Cai Co. v. Ili.-v 
(Supreme Conn App. Va. 1 *j:; S. E. Reporter, HO'l. 

W h e n Lien Will Not Attach to Mining Property. 

conclusively appears from I he record thai credit was 
given tn the party in possession of the property ler 
an option to purchase ami not to the owner of the prop
erty, such liens will imt. mi the failure of the partv in 
possession to yvboin credit was given lo avail himself of 
his o].lion be enforceable against the owper of the min
ing property. 
Steel v. Argentine Min. Co. (Supreme Court. Idaho) 

41' Pacific Rep. 385. 

Conclusiveness of Surveys.—The official survey made 
of a Mexican land grant, after the grant has been con
firmed by Ct mgress. is conclusive as against anv collateral 
attacks in the courts, and in an action to quiel title, bv 
one claiming ler the grant lands Iving within the 
survey, against ..ne claiming ihe same'under a subse
quent'homestead entry, evidence hv the latter that the 
.survey was incorrect and ihal a correct survey would 
have excluded ihe lands in question, is inadmissible. 
Colorado Fuel Co. y. Maxwell Land Grant Co. I Su

preme Ci. Col,,. 1 4:; Pacific Reporter, 55ii. 

Pneumatic Drilling Tools —Patentable Invention.— 
Patent able invention was involved iu bringing together, 
and adapting in si/e, proportion, and relation, the vaii-
nus parls necessary to form a cylindrical pneumatic 
drilling tool, whieh" mav be held in, ami guided hv llm 
hand, while at work, even t hough like parts, operating 
bv steam or air, in engines of various sorts, were pre
viously known. Therefor,'ihe Bates patent, N"o. IHM.OS], 
for a pneumatic drilling tool, is infringed hv a 1 made 
in accordance wilh ihe Urawbaugh patent", No. 472,4u:*. 
Fisher v. American Pneumatic Tool Co. 1 V. S. Cir. Ct. 

App 1 71 Federal Reporter, 52::. 

Sufficiency of Proof of Mining Partnership.—Where it 
appeared, on an issue as to whether a party suing and 
anolher were partners in working a mine, that ihe lease 
thereof was in the m • of ihe first party ami a thiol 
person, because the latter would iml hav.' tin* nan.,* of 
the second pari v in ii ; that an alleged written partner
ship agree nt' wa- lost, ami ihe tesii nv relative to 
it was vague anil indefinite ; and thai il was m.i .-Imw n 
ihai ih< -, ,• I partv ever participated in the working 
of tin- min.*. or shared Un* profits and losses : hm ihal 
the firsl party assumed owner-hip and control, the 
Court of Appeals of Colorado held thai there was nu 
sufficient proof of partnership. 

Hodgson v. Fowler, 4:; Pacific Reporter, U>2. 

Hazardous Employment—hi an action lo recover 
damages forthe loss of a hand, it appeared that the partv 
suing had been employed tu .hill holes, was directed hy 
his foreman, withoul being instructed or questioned as 
tothe nature of the attendant danger, to draw a charge 
of gunpowder and dynamite; that this partv was experi
enced in gunpowder blasting, but did imt know that the 
charge contained dynamite; that in hi- efforts to thaw 
il. il was exploded." The court held lhat negligence was 
chargeable tu ihe foreman, hul not the party bringing 
the action; bul lhat in such an action, the direction of 
the foreman wa- (hat of a fellow servant, and iml that 
of the employer. 

Vitto v. Farley (Com. l'l. X. V. (in 1 III! X. Y. S. Re
porter, ]in.\ 

Coal Mining in Indiana : Weighing Product.—Act 

under contracts providing for payment hv specified quan
tity 10 be weighed before being screened ami ihe mil 
weight credited lo ihe miner, provided lhat the payment 
for impm-ilies loaded W il h or among (he Coal shall not 
thereby be compelled; section 7 provides the penalty. 
The Supreme Court of that state holds that,a conviction 
I'T failure to w: i,,l: before screening was improper wher; 
the evidence for ihe prosecution showed that the coal 
mine.I was of such character ihal it was impossible tn 
weigh the coal before screening, and credit the miner 
with the-weight, without giving him credit forthe im
purities among t In- coal. 

Martin v. State, 42 X. E. Reporter, till. 

Mining Partnership.—Where tenants iu c n in a 
mine form a partnership for ihe operation of tl ine. 
wiihoiil the mining property being brought into the 
pari nership as a portion ..f ihe capital stock, ihe prop
erty does n..t fm ihe purpose of payment of partnership 
debts become partnership property, as between a pur
chaser of one partner's interest in 'the mine and the re
maining part tier.-. In smh a case the purchaser, as in
coming partner, does nut become liable for debts con
tracted by the partnership prior to ihe lime at which he 
became a member. A member of a mining partnership 
is liable, as between the parties, for his proportionate 
share of the salary of au employe appointed by a ma
jority of tlie members over his objection, sucb "partner 
hav ing reaped the benefit of the employment. 

Patrick v. Weston (Supreme Ct. Colo. 1 4:1 Pacific Re
porter, 446. 

Liability of Director of Mining Corporation.—The 
law of ( alifornia declares il Ihe duty of ihe mine super
intendent to file weekly and monthly accounts and re
ports, verified under oath, showing"receipts, disburse
ments, numberof employes, and wages paid, reports to 
be kept in the ollice ot the companv, open to inspection 
ofthe stockholders. It further providesthat incaseof the 
failure of the directors to have the reports and accounts 
made and posted as provided, thev shall be liable to an 
action bv anv stockholder, who, ,,n proof ,,f the failure, 
shall recover judgment for $1,000 liquidated damages. 
The Supreme Court of thai state held that, the statute 
being remedial, and there being no ambiguity in it, re
covery could be had of ihe directors for failure lo have 
the accounts and reports of tin* superintendent verified 
bv him, though they were full, I rue and correct, and 
tfieri* was no one within many miles of the mine w ho 
could administer oaths, and tlie directors acted in good 
faith, and had been advised bv counsel that il was not 
necessarv to have them verified. l'nder such statute, 
it is not 'necessarv to prove damages. Thev will be im
plied irom its violation. 
Shankliu v. Cray, 4:; Pacific Reporter, 399. 

Spur Veins and Measure of Damages.-—Where a 
partv is adjudged llie owner of a vein, having ils apex 
within his location, dipping to the north, ami extending 
uuder the local ion of another company, whieh lav th 
of this vein ; and it appeared lhat there were certain ore 
bodies King south of the vein and under it. with refer
ence lo verlical location, ami ihal Ihe ore had been 
taken hv such c pain from such bodies, such ore 
bodies, since they could upon m. || -y have a separate 
existence, exleiiding through said vein,'and giving them 
an outcrop .ni ih,* location of the company, should he 
regarded as having some connection wilh ami l.e longing 
io the vein oflhe first partv, and thus entitle him to 
whatever was in them. 

hep. *_'<l!. 

What Constitutes a Mining Partnership. — A contract 
providing ihal Ihe 1 partv should have a certai -
divided interest iu all ores extracted fr certain mines. 

ami should bear a proportion ate share of the expenses 
in extracting iln* same, the other parlies tn have the re
maining interest in llie ores, and to bear tbe balance of 
Ihe expense, ami also thai the firsl party should furnish 
a mill for concentrating llie ore, Ihe expense nf concen
trating ami rental of 1 he mil) to be divided among the 
parties, renders them partners iu the extraction of the 
.ni-, and a subsequent verbal agreement that the first 
party should receive a certain price for each Ion of ore 
concentrated, to be paid fr the proceeds of Ihe ore, 
he to pay ihe n-ntal of the mill, repairs ami improve
ments, does imt prevent the parties from being partners. 
After the formation of a mining partnership, an agree

ment lhat one of the parties shall ship the ore after con
centration, receive the proceeds, and pay oul the money 
under the direction of - ther partner, who yvas to man
age Ihe mine, does not affect their relations as partners. 
Ashenfelterv. Williams (Court of App. Col... 1 4:; Pa

cific Reporter, GG4. 
Negligence of Vice-Principal in Mining Operations.— 

The Supreme Court of Colorado, m considering the 
question of responsibility of a company for the acts of 
it- representatives, said: There are decisions which 
hold ihe master liable for anv acts done bv ll,.- vice-
principal, whether thev were such as relate generally to 
ihe duties whieh the'maater owes tu his servants, or 
whether ihe act*, be merely on a level with those of a 
fellow-servant; but, ihe better rule, as we extract ii from 
the best reasoned casts, is that forthe acts of the vice-
principal, done within the scope of his employment, 
ami such as properly devolve upon the master in his 
general dulv lo his servants the master is liable; while 
for all such acts as relate to the * 1 n employment, 
am! are on a level wilh ihe acts of ihe fellow employe,— 
except such act- as are done hy the vice-principal against 
the reasonable objection of the injured servant,—the 
master is m.i responsible. In other words, the test of 
liability is llm character of the act. rather than the 
relative rank of |he servants. 
Deep Mining & Drainage Co., v. Fitzgerald, 4:; Pacific 

Reporter, 210. 

Location of Mining Claims. — A party discovered a 
mineral lode, ami posted mi the spot a notice claiming 
the right to locale 1,500 feel on the lode ami HOO feet on 
each side of it, naming it the " R. J. Lode" and also 
claiming the right to have 20 .lavs in which to complete 
his boundary monuments. He afterwards wenl in the 
premises to mark the boundaries, bul was prevented bv 
>ickuess, hul wil hin 20 days he agreed with three other 
persons lo give them half the chum if thev would com
plete the location, which they did by setting up monu
ments at the corners ami on ihe lines, and posting a 
location notice, describing it, in which Ihe claim yvas 
called the " R. .1. Cld, Silver and Nickel Quart/. Mining 
Claim." The United smies Circuit Court of Appeals 
held that the location made by ihe associates was a 
completion iif the claim made bythe firsl party, not-
yvithstanding the addition of descriptive terms to the 
name of Ihe claim in the notice posted by them. Also. 
that the first party had a right t>. transfer bv parol an 
interest iii his right to locale his claim to his associates, 
and his doing so and permitting them to complete the 
local ion was iml an abandonment of such right. 
Also, that (he discoverer of a mineral vein should 

have a reasonable time after his discovery to complete 
bis location, the length of time depending on the nature 
of the ground, the means of marking it, ami the ability 
I., ascertain Un* course or strike of the vein, and lhat in 
the case stated 20 days was not an unreasonable time, 
the vein heing situated ou a rough mountain side, the 
dip not exposed, and 1,000 feet of Ihe vein covered. 
Do,- v. Waterloo MiningCo. 70 Federal Reporter, 455. 

Safe Place for Employe to Work In.—Evidence that 
a ruck fell from a place where a party hail been blasting, 
striking one of his employes, at work below, ami that a 
prudent examination would have detected the danger, 
shows a failure of the duty of the employer to provide 
his employes a place in which to work, flu* court said : 
A fair opportunity to avoid harm is sullicient lo impose 
upon a person iln* peril of his conduct, if, when judged 
bv common experience, lie is blameful for his acl. Il 
mav imw l.e assumed that llie stone which fell ami pro
duced the injnn had been detached and loosened by a 
blast two or three davs prior it. the injury. Ordinary 
knowledge and experience teach us lhat ihe inspection 
ami exa alum of Ihe rock would h a w detected the 
insecurity and danger ofthe place where this man" was 
sel to work. The menacing position of the stone yvas 
easy of discovery. Under tlie rules, the employer waa 
bound to give The reasonable inspection that a'man uf 
urdinary prudence would give, lie was hound to see 
whatever a prudent, intelligent man would have fore
seen. Negligence arises fr inq *d or presumed fore
sight. In lad. negligence mav he said to he want of 
foresight. Tin* circumstances that make men liable for 
their acts or omissions must he determined by experi
ence; thai is, whether ih,* ciremust a nee- under which 
an act i- <* itted are sufficient to sustain a charge of 
negligence must be determined bv the common experi
ence ol mankind. The care whicli ihe law demands of 
the employer cai t he delegated to: mploye, so as 
lo exonerate ihe employer from responsibilitj In an em
ploye who has sustained injury I.v reason of its nonper
formance. Very different are the duties w hid, ihe law 
imposes upon the employe ; while he accepts the risks 
and hazard of ihe service in which he voluntarily en
gages, ami musl contribute Ihe exercise of his faculties, 
he mav a-nnie ihal llm emplover has performed his 
dulv and used all reasonable diligence to make the place 
where he labors safe and secure. He assumes only the 
risks which are ordinarily incident lo ihe employment, 
from causes wliich are open and obvious, or which are 
i unced lo 1 in advance Undoes not assume the 
risk of his employer's negligence, and Ihe hitter is negli
gent if he tails io discover insecurities ami dangers 
winch could he determined bythe exercise of reason
able care. 

Perry v. Rogers (Supre Cl., 2nd Dept. ) '!(! N. Y. S. 
Reporter, 20H, 
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TEMPERATURES AT GREAT DEPTHS. 

At What Depth and Temperature Can Miners 
Work? 

Mr. Agassiz says, lor several years past he ha**, with 
tliL* assistance o*f the engineer of the * ipanv, Mr. 
Preston ('. F. West, been making rock temperature ob
servations :is they increased tbe depth ;it whicli the 
mining operations ofthe Calumet :unl Hecla Mining 
C o m p a n v were carried on. They had now attained at 
their deepest point ;i vertical depth ..I" 1,712 ft., and had 
taken temperatures of the rock al 105 ft.: at the depth 
of llu* level of Lake Superior, 055 il.; nt thai "I the 
level of the sea, 1,257 ft.; ill that of the deepest part nf 
Lake Sui«.ri..I-, 1,033 ft,; and nl four additional stiitimis, 
each respectively 550, 550, 501 and 1,250 ft. below the 
preceding one, the deepest point al whirl, temperatures 
have been taken being 4,580 il. Thev proposed when 
thev had reached their final depth, 4,!I00 ft., tn take an 
additional rock temperature, and I.. then publish in full 
tlu- details of their observations. 

In the meantime they thought il might be interesting 
to give the results ns they stood. T h e highest rocktcni-
perntniv ..litained at the depth ..i 4,580 ft. was only TH 
degs. Fahr., llie rock temperature at the depth uf 10o ft. 
was 5H degs. Fahr. Taking that as the depth unaffected 
bv local temperature variations, thev had ;i column of 
4,475 ft. uf rock with a difference of' temperature nf 20 
ile^s. Fahr., or an average increase of 1 deg. rahr. for223.7 
feet. **Tliiw," savs Mr. Agassiz, "is nuw- different fr 
any recorded observations, Lord Kelvin, if 1 a m net 
mistaken, giving as the increase fur I deg. Fain-. 51 ft,, 
while the observations based mi the temperature obser
vations "f the St. Gothard Tunnel, gave for an increase 
uf 1 deg. Fahr. 00 ft, T h e calculations based upun the 
latter observations gave an approximate thickness ul' the 
crust of the earth, in one ease uf about 20 miles, in the 
"ther.if I'll. Taking our observations, the crust would 
he over su miles, ami the thickness of the crust at the 
critical temperature of water would be over 31 miles, in
stead uf about 7 and 8.5 miles as hv the uther and elder 
ratius. With the ratio observed here, the temperature 
at a depth of ID miles would only l.e about 47u degs. 
Fahr., a verv different temperature from that obtained 
bv the older ratios ..( ..vet* 2,000 degs. Fahr. 
'"The h.'les in which we placed slow-registering 

Negretti and Zambra thermometers were drilled, slightly 
inclined upward, tn a depth nf Hi ft. from the face o'f 
the ruck ami plugged with wood and clay. Iu these 
holes the thermometers were left from une t.. three 
months. T h e average annual temperature of the air is 
4S .legs. Fahr., the temperature of the air at the bottom 
nf the shaft was 72 degs. Fahr. 

Mr. Edward Hull, in his work on " T h e Coal Fields of 
(ireat Britain," made an enquiry intn the physical limit 
to deep coal mining, nnd he states that iu Paris, at an 
artesian well sunk lu null vards, the general result in 
eliiilk was found In lie I deg. Fahr. increase fm* every (10 
ft. beyond the normal ; in Westphalia, a similar boring 
was carried to a depth of 708 yards, and Ihe result was 
an increase uf I deg. Fahr. fur every 54 ft. Near I ieneva 
tin artesian limine ease 1 ileg. Fahr. fur everv 55 ft. At 
Mondorf, savs Mr. Hull, an artesian boring gave 1 deg. 
Fahr. fur everv 5, fi., anil he L-ives details as follows:— 
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In tin* Tresavean mines in Cornwall, .Mr. Hullgoes mi 
to sav. the depth is about 2,112 ft. and the temperature 
was between DO degs. ami 100 degs.; this result would 
give an increase nf I deg. For every •">'.'• ft. At iln- Monk-
weai-uiimth colliery, experiments showed an increase nf 
abuut 1 deg. fur even (ill ft. At tb.- Dukinfield colliery, 
•luring tin* course of sinkings, tin* then eter was in
serted in a dry bore-hole and removed as far :is possible 
from the influence nf tin* air in llu* shaft, ami left in its 
bed for a length nf time, varying from half an hour to 
two hours. Tin.* sinkings went d o w n at that time tu 
2,055 ft. There were als,. observations m a d e in the open 
workings at 120 vards from iiu- shaft, and at a depth of 
2,151 ft. Tin- first nf these observations gave 51 degs. a-
the invariable temperature throughout the vear at a 
depth oi 17 ft. Between 231 yards and 270 vards it was 
nearlv uniform at 58.0; and the increase from tin* sur
faee. savs Mr. Hull, would be at tin- ran* nf I deg. Fahr. 
for 88 ft. Between 27ll and 30!) vards ibe increase was 
nt the rat.* of 1 deg. fm* (12.4 ft.; between ;;ii!i and 41!) 
yards the increase was at the rate uf 1 deg. fm* 50 ft,; 
between 419 and 013 vards the increase was at the rate 
<.f 1 deg. forSG.M ft.; between (113 ami 085 vards the in
crease was at ihe rah* of 1 deg. for 05.(1 ft. The resull nf 
the whole series nf observations gives an increase of 1 
deg. fur everv 83.2 ft. 

Mi*. Hull adopts 50.5 degs. Fahr. as the standard of 
departure—or, in other words, as tin* temperature nf nu 
variation at a depth nf :•<) ft. underground—and then 
adding 1 deg. fm* every To ft. beyond the firsl fifty, and 
taking into account the increased density nf tin* air, he 
considers the theoretical increase nf temperature al sev
eral depths would be Eound as follows : 

Increase of Increase ..I" 

in tlue'i,. -hie t'n Resulting 
I'eet. depth, density ofair. temperature, 
1,500 21.42 .VU 70.92 

degree not only tolerable, but admitting nf healthy 
labor, and it was for tbat reason be fixed the limit nf 
possible coal mining operations at 4,imt) feet.—American 
Journal of tic r. 

FOUNDATIONS. 

The Importance of Good Foundations for Machinery 
and How to Secure Them. 
By Walter tl. Mungall, B, Se. 

(FromTransnctionsof British Society of Mining Students,) 

ami ai an early stage in the work ni opening and fitting 
a new collierv* llie engineer has tn turn his attention I.. 
this subject. The first engine tbat is tu be used iu sink
ing a shaft requires tn have a foundation previously pro
vided fm* il. Boilers ami chimneys; the permanent 

screening plant all require foundations. In ihe present 
article, the subject will be deall with onlv sn far as it 
lies within the province ..1' ihe mining engineer, ami il is 
not intended to enter intn any discussion of the tl rv 
nf foundations. 

A foundation in iis simplest form consists of an ex
cavation in the ground nf such form and dimensions as 
will give a firm base fm* the superstructure. Sneh a 
foundation io all tint is required fcr comparativ: Iv light 
structures, not subject tn sudden ami severe strain's. But 
fur must structures about a colliery such a foundation is, 
quite inadequate, and the excavation is partially or com
pletely tilled with some material whieh will form a linn 
and solid base. In m a n y cases, as fm* example iu the 
ease of a pulley frame] the area nf tbe base uf the 
structure is small in comparison with the weigh 1 upon 
it, and the pressure per unit area is consequently great, 
greater often than simple earth foundations ean resist. 
T o reduce the pressure per unit area it is customary to 
form the excavation uf sufficient size, and subsequently 
to fill it with some solid material as masonry, brickwork", 
ore -rcte, through which the pressure is distributed to 
any desired extent. Before proceeding with ihe con
struction uf foundations, the lirst tlung t,, be ascer
tained, after an acquaintance witli the nature nf the 
ground, is the approximate weight t*< he supported, ami 
llie foundations must best, designed tbat the pressure 
per unil area will be well within the limits of safetv-. 
The direction of the pressure must also be taken into 
account, ami the base of the foundation slmuld be formed 
as nearly as possible at right angles to tbe direction of 
pressure upon it. As a general rule als,., the line of the 
resultant pressure on a foundation slmuld pass through 
the renter nf gravity nf the foundation, or as near 
thereto as possible. 

In some few eases a (inn and sufficient foundation is 
readily obtainable nn rock, in which rase all thai is 
necessary to prepare it for the superstructure resting nn 
it, is to cut away all loose or decayed parts, and to h e w 
nr dress ihe surfaee of (he ruck" tu suit the form and 
pressure nf the structure to be erected. W h e n the sur
face of the rock is irregular, it m a y be necessary to fill 
hollows in it witb masonry or concrete. It is customary 
iu engineering practice tn allow fm- stone structures a 
factor of safely of not less than eight, and for founda
tions on rock the pressure should imt exceed, at any 
point, one-eighth of the pressure required tn crush the 
rock. Experiments on the crushing pressure of rocks 
have from time to time been m a d e bv various engineers 
of eminence, the average results of sume of which are 
given in llu* subjoined table : — 

,,llv uchi -.[II ni laid about 

g filled with three feel apart, th, 
concrete. 

good foundation in-very soft ground is by piling. Piles 
are usually of -square or round timber from (> to il inches 
diameter for piles from li tu 12 feel long, and larger in 
proportion to the length, the ratio of diameter to lenglh 
being in general aboul one to twenty. In setting the 
piles the; an* placed as close together as practicable. 

re driven lo lorn, a rectangular or circular 

TABLE of T I N : S T K K M . T I I O F [-OIKS 

i 'rushing Stress, 
lbs. per sq. in. 

•"i,000 to •.'."*«, 

3,000 
3,500 
4.uno 

4J.14 
4H.-J.S 1 I i 

10-J.47 

111.44 
121)., 18 .Mill' 13.16 

Mr. Hull did imt consider our miners eould nork at a 
higher temperature than that of 94 degs.—almost that 
<-f the tropics. But he thought it would be possible to 
reduce the heat even of a mine 4.00(1 ft. in depth to a 

Snnclstnne (strong) 
tvu-;ik i 

(ordinary) 
Limestone, compact (strong) 

nu-tnu-siiin [stn.im > 
(weak) 

granular 
Chalk 
Whinstone (basalt) 

W h e r e the rock surface i> not accessible for forming 
the foundation, the base of the structure has tube rested 
un the earth above the rock and tbe total pressure must 
be nmre ,,r less distributed as the earth is softer or firmer. 
In firm earth, such as hard clay, clean sharp sand, or 
firm drv gravel, tbe greatest pressure in general engi
neering practice is from 2,500 to 3,500 pounds per square 
font of bearing surface. For a superstructure that is in 
itself heavy, or that has to support a heavy load, or that 
is liable to severe strain, the foundation'base must be 
ma d e nf such area thai the pressure per square foot will 
not exceed the above limit. Usually the footings or 
lower courses of ordinary masonry or brickwork, as of 
an engine house, have an'additional breadth or "spread" 
equal to one-and-a-half times ihe thickness of the body 
of llu* wall when built on compact gravel, or of twice 
tbat thickness w h e n built on sand or stiff clav. 

Before building on soft earth, additional precautions 
musl be taken with regard to the foundations, ami some 
other expedient must be adopted than those applicable 
to firm earth foundations, of course there are degrees 
of soilness, and ,m general rule ean be laid d o w n ap
plicable to the variety of eases that m a y occur in prac
tice. The simplest class of foundations on suit earth an* 
those already referred to as applicable it. fir arth, 
with Ibis difference, that tbe base must he further in
creased to reduce tlie pressure per unit area. W h e n 
softer earth, as peat moss, soft alluvial clay or silt, with, 
in some eases, a natural slope of one verlical to eight or 
ten horizontal, is met with, of considerable depth, other 
methods have to be adopted. These generally entail ihe 
use of timber or iron. Timber platforms an* usually 
constructed by forming a grating of crossed beams of 
elm or oak which in turn is covered by planking mi 
which the superstructure rests. The beams employed 

foundation, llm outer circuit of piles should alwavs be 
driven lirst, ihe work being finished at the center. ' T h e 
piles mav be stir unted he a pint farm as above de
scribed, or simply I.v a la ver ot concrete. T h e most 
suitable timber for making piles is elm. In general 
practice the limits of pressure on pile fo lat ions m a y 
lie taken al 1,000 pounds per square inch of head area 
when ihe piles are driven till thev reach Mini ground, or 
200 pounds per square inch ni head area w h e n llie fric
tional resistance between the limber I ihe earth is the 
only support. In all eases when* limber is tbus em
ployed in foundations, care si Id be taken to keep it 
entirelv re ved from the influence of ihe atmosphere, 
and to keep it wet, otherwise ii will soon decay. 

Engine Inundations, as a rule, require l o b e raised 
sufficiently high above ihe surrounding ground to give 
clearance for the llv wheel, drum, or gearing, nr for 
other purposes, as als.. to form a sullicient weight to 
which to lix the engim*. Engine foundations m a y b e 
constructed of limber, brickwork, masonry, or concrete. 
For permanent work timber f ldations' are not to be 
recommended, as they are liable to early decay, but for 
temporary winding or pumping engines at a sinking 
-haft thev form a convenient, simple, and cheap founda
tion. They are easily built and easily removed, and the 
material m a y subsequently In* used for similar or other 
purposes. 

One form of engine foundation, now almost obsolete, 
was built of ashlar masonry, llm stones being of large 
size, each measuring aboul leu cubic Ieet, tbe usual 
dimensions being 4 feet by 2 feel by 15 inches thick. 
Stones of larger size are more expensive, and were con
sequently seldom, if ever, used. L'ndutibtedly this 
makes a verv good fount Ial ion, but il is costly and'is now* 
generally superseded by brickwork nv concrete. 

Brickwork built witli Portland cement mortar ie in 
very general favor, and forms an excellent foundation. 
T h e bricks should be tightly built, the joint* noi exceed
ing a quarter ofan inch in thickness, and the whole 
structure well bonded together so as to form, sis nearly 
as possible, .me solid block. Tbe cost of I his kind (if 
engine foundation is consideral.lv less than one of ashlar 
masonry. 

For engine foundations, and, indeed, I'm- all sorts of 
foundations about a collierv, there is much to recom
mend the use of concrete. It forms ibe best foundation, 
and is less costly than either ashlar masonry or brick
work. Concrete is essentially a species of rubble build
ing, the stones of whicli are cemented together by a 

tar, usualh nf Portland cement and sand or fine 
gravel. About a colliery where, as a rule, a plentiful 
supply of sandstone is readily obtainable, especially 
during sinking operations, it may will, advantage be 
used in llm manufacture of concrete. A quantity of 
si,,ne is broken to aboul ihe size of ordinary mad metal, 
or from 1-J to 2*1 inches diameter. This is mixed with 
certain proportions nf clean sand and of Portland 
cement, the proportions of the yarinus ingredients vary-
in- wilh Ihe purposes for which ihe concrete is to be 
employed. I'or ordinary foundations the proportions 
are generally ah.mi four parts, by measure, of broken 
stones, one pari ..i sand, and one part of cement. 
These, after being thoroughly mixed, have sntlicient 
water added to make the vvlmle a plastic mass, which is 
forthwith transferred to ihe excavation or other re
ceptacle previously provided fm- it. Al the same time, a 
numberof large stones may wilh advantage be thrown 
in, care being taken tbat ihev are thoroughly bedded in 
the concrete, whicli slmuld also nil all interstices be
tween them. When using sandstone I'm- making con
crete, il is not generally necessary to add sand, as in 
breaking the stone a quantity of sand is produced, unless 
ibe sion.* be very hard, By a little experience m m ean 
readily estimate vv hel her there is a sntlicient quantitv of 
sand among ihe broken stones, ami ii becomes unneces
sary lo measure them out separately. Broken bricks, 
bias! furnace slag, limestone ami other materials are 
frequently used fm* making concrete. li slmuld be 
noted thai ihe concrete occupies only about two-thirds 
nl ihe volume ..f ilm ingredients when unmixed. 

Whent crete inundations hay,* tn be raised above 
the level ,.| ihe surface, a casing, usually formed of 
planks, has to be erected, of the form and height of the 
111 lill.. min which casing ihe plastic concrete is 
placed. After it has sufficiently set tn permit of the 
easing being takeu awav, this should be done. 

In conclusion it may be useful to compare the cost of 
building engine foundations of llm three classes referred 
to. F,,r a set of coupled winding engines, each founda
tion will contain aboul 40 cubic yards, or say si) cubic 
vards in ihe two, ami ihe total'cosl will be approxi
mated as follows:— 

80 eubk*yards Ashlar m a s o n r y (a, 55s £200 0 0 
.--•II •* brickwork in cement m lGs ,;| 0 0 
so " concrete (5 to 11 (S <> 36 0 0 
X » T E : — T h e s e figures for cost, will be interesting to A m e r i c a n 

r.inlrr-, :i-- slimiinc the |ni>tMirti>>ii-m11• I-I.-I m the three types ni 
nidation*-*. Naturally the British figures will not directly apply 

i A n 

Contractors' Methods. 

"Contractors' Methods, Employed on the Great Chicago 
Drainage ('anal, I'm! edition," is the title of au interest
ing illustrated pamphlet just issued bv the Lidgerwood 
M'f'g Co., of N e w York. Chicago ami Boston. The book 
illustrates and describes the various appliances used on 
the canal, by means of whieh ihe stupendous Work is 
being rapidly accomplished. A copy of this pamphlet 
should l.e in every engineer and contractor's library. It 
will be sent free iln request by (he Lidgerwood ( V 

http://consideral.lv
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EXPLOSIVES 
FOR FIERY W D DUSTY MINKS. 

The Report of tbe Flameless Explosives Committee of 

the North of England Institute oi Minin- aod 

Mechanical Engineers. 

The results of the labors nf this committee are of great 

rentier- an epitome *'.f the taels established by their ex
periments. 
The report begins with a statemeill tha! llm experi

ments wen* conducted in mixture- of coal dusi, air. and 
mine gas confined in a plated tube built like a cylindri
cal boiler, lhat vva> :;.."» feet in diameter ami 4*~> feet long. 
At llm rear end of the tube a cannon or steel mortar was 
fixed for tiring, and it was in the bore 1.5 inches in diam
eter and 20 inches long. Three travs or frames were 
fixed in tbe tube, and each of then, was ,1 feet in lenglh 
and of ;, breadth equal (.. the width of tin* lube at their 
level : the rear end of the lirst tray or the edge nexl the 
mouth of the cannon or shot bole was lo inches, and its 
front end was 111 inches above the bottom of the tube, 
and the cuds of tin* other travs in suceessi.ui were al 
elevations of 11 ami bland 7 and 13 inches. Some of the 
eoal dust was scattered in the air of the tube, ami the 
rest was laid on these travs. The rear end of the firsl 
tray was 10 inches from the mouth of ibe shot hole, and 
the* rear ends of the second and third trays were at dis
tances of IJ inche*-from the front ends of" the tirst and 
second travs. The tube wns fitted with escape valves 
and windows and an exhausting fan for removing foul 
air, and pipes and cylinders for injecting measured vol
umes of mine gas from the adjacent Hebburn colliery, 
and it contained 73.8 percent, of c bustible gas, that 
consisted nf i.l per cent, of marsh gas. The material 
used for stemming or tamping was puddled clav. The 
cnal dust was weighed before it was easl into the air of 
the tube nr placed on the dust travs. 
The following is a summary of the time occupied in 

making ..ne of these experiments : 
Seconds. 

RunnfiiK Hie mihe-gas into the tube 60 
Mix in:; mi *.'••*- ami n ir with the fun 6U 
PutliiiH* In tin* tout .Lii-l 20 
Mixinv tl..* Tnii).--n*-iiir ;u,.l null du-t 15 
Interval before firing the shot 3 

Totiil time 158 
It is almost needless to say that these experiments 

were ct inducted with intelligence aud care, and are, 
therefore, reliable, and perhaps what is of prime im
portance about them is the conclusions that the commit
tee have arrived at, and here are some of them : 

" In the experiments with eoal dusi in suspension, it 
was difficult to ascertain the amount of dust which was 
actually in suspension in the air ai the moment when a 
slmt was fired. 

••dulv a small proportion of the cnal dust placed in 
the tube appears to pass into actual suspension, and the 
heavier particles fall before the shot is tned. These ex
periments, therefore, are of a double nature, the greater 
weight of dust being in situ, and the lighter and more 
inflammable portions Vicing in suspension. 

"The experiments with coal dust in suspension ap
pear to approach tn Ibe conditions generally prevailing 
in mines, in which the greater weight of dust is lying on 
tlie bottom, sides, roof, timber, etc., and a smaller 
weight of line dust is floating in the air. 

"The committee felt justified in adopting this method 
of obtaining the suspension of the coal dust, as it ap
proximated in ihe actual conditions of the mine, and 
more especially as in the lirst experiments will, nn-
Stemmed shots four of the safely explosives failed to 
withstand the test." 

**un referring to ihe experiments made in gaseous 
mixtures of air and pit gas il will be seen that none of 
tbe explosives, when stemmed, caused an ignil inn nf the 
gaseous mixture. It was therefore decided to make ex
periments with stemmed shots and mixtures of air ami 
pit gas, witb the addition of coal dust, tbe object being 
to ascertain whether the addition of eoal dust to an ex
plosive gaseous mixture would render il more susceptible 
of ignition. 

"The Austrian firedamp commission found, after mak
ing a large number of experiments, that a small admix
ture of firedamp greatly increased the sensitiveness nf 
coal dust to ignition. This danger requires especial con
sideration, although (he above conclusion (based upon 
experiments will, dynamite) was not wholly sustained 
by the experiments nf tbis committee made with safety 
explosives." 

EXPLOSIVES (UNsTEMMEI) ) FIREIl INTO MIXTURE** OF PIT GAS 

"Jt„hnrit. "ml Carbon it,:—(July roburite ami carbonite 
were tested in ihi.- series of experiment. 11 was deemed 
unnecessary to test the other safety explosives when 
unsteinmetl, as each of them ha.I ignited mixtures of pit 
gas nr pit gas and cnal dust at one time or another dur
ing ihe course of tin* several series ol experiments. Ro
burite and carbonite, however, had in no single instance 
ignited such mixtures, either when the shots were 
stemmed or when unstemmed. 

"In this scries*1 of experiments roburite ignited a mix
ture containing H.O.'! percent, of pit gas and 1 pound of 
coal dust, bul carbonite did not ignite any nf the pit gas 
and cai dust mixtures." 

EXPLOSIVES i UNSTEMMED) F1RE0 INTO COAL DUST lx SITU, 

" Beilite.—Three experi „is wen* mad,* with beilite; 
sparks were observed in two experiments, I nothing 
seen in the other ex peri men t. 

" Ammonite—Three experiments were made with am
monite, a quantitv of sparks being observed in eaeh. 
Ii -xpi-riment a Hash was seen fm- a lenglh of -fT, 

feel, ami in another experiment for a lenglh of 53 feet 
frmn Ihe cannon. 
•'Jiubn rite.—Three experiments were made will, ro

burite. Sparks were observed, withoul tlame. in each 
experiment. 

»rarbonit,\—Three experiments were made wilh ear-
bniiite, neither tlame nor sparks being seen. 

"Ardeer Ponder.—Three experiments were made with 
ardeer powder, withoul sparks or flame being observed. 

" Westfalit.—Seven experiments were made witb west
falit, In two experiments the charge was incompletely 
detonated, spark-- were observed in five experiments, 
and Han a* in two experiments. In one experi mini 

been incompletely detonated. 

EXPLOSIVES (STEMMED) FIRED lXTo COAL-DUsT IN sm\ 

"Each shot was stemmed with '•'• inches of damp 
puddled clav. Tbe coal dust was not ignited in anv of 
tbe experiments. 

" Beilite.—There were seven experiments with beilite, 
including two experiments when the charge was incom-

seen. 
".Heenrite.—Three experiments wen* made with secur

ite, and as.the charge in each case was incompletely 
detonated, the stuck in hand was condemned and the 
experiments were discontinued. 

"Ammonite.—There were twelve experiments made 
with ammonite, including one experiment in which the 
charge was incompletely detonated ; a flash at a distance 
of -45 feet was recorded in two experiments, and at 
13 feel iii one experiment, and in tbe other experiments 
neither flame nor sparks were observed. 
" lioburite.—There were thirteen experiments with 

roburite, including three experiments in which the 
charge had been incompletely detonated ; neither flame 
nor sparks were observed in any of the experiments. 

" Carbonite.—Five experiments were made with car
bonite, without flame or sparks being seen in any of ihe 
experiments. 

11 Ardeer Ponder.—Five experiments were made with 
ardeer powder, and neither llame nor sparks were 
observed." 

SUMMARY OF EXPERIMENTS WITH TIIE FOLLOWING EX
PLOSIVES. 

"Jinburite.—The experiments made wilh roburite 
numbered fifty-three in all, and in no instance was the 
eoal dust ignited. The quantity of cai dusi, tbe method 
of placing the coal dust, and the duration of the running 
of the fan were varied from time lo lime during these 
experiments. Coal dust from Hebburn, Seaham, and 
|Silksworth collieries was used. There was little or no 
appearance of flame, but sparks were observed in most 
of tbe experiments. In tun* experiment, included in 
these results, there was incomplete detonation of the 

•• i 'aebonite.—One experiment only wa- made w ill, 
carbonite, resulting in ignition of the eoal dust. Two 
pounds of Hebburn cnal dust were placed upon Xo. 1 
frame, and the fan was revolved fur about 10 seconds. 
There was evidence of considerable violence reaching to , 
the end of the tube, resulting fnun this ignition of dust; I 
Nos. 1, 2, o and 4 plugs were forced frmn their 
position, and the cannon recoil was considerable. There 
was nt. appreciable interval of time between the firing of 
the shut and the ignition of the cnal dust ; rolling red 
'flames were observed for a length of -15 feet frmn the 
. cannon, and sparks were seen, withoul flame, at 53 feet 
from tbe cannon. 

" Ardeer Powder.—There were thirty-three experiments 
made with ardeer powder and in no instance was the 
enbt lust ignited, Variations in the quantity and in the 
method of placing the dust, and theperiod"of tin* run
ning of tbe fan wet*,* made from time to time. In one 
experiment, a second shot was fired into the tube about 
one minute after the firing of ihe first shot, without ig
niting the coal dusi. No Hames or sparks were observed 
during these experiments. 

" Westfalit.—Fifteen experiments wen* made with 
westfalit, ami in no ease did it ignil,* the coal-dust. A 
quantitv of coal-dust varying frmn :! pounds to i pound 
was used in the experiments, and thc method of placing 
the dust and ihe lime of running of the fan wen* also 
varied. The experiments were made wilh cai dust 
fr the Hebburn ami Silk* worth collieries." 
Thee miiiee further remark: '-The results of ihe 

inquiry point very conclusively to lb,* unreliability of 
all of "the safety'explosives ; contrary to the general 
opinion at ihe lime when l hese experiments were com
menced, il is proved tbat in. explosive is flameless, and 
thai all are capable of igniting gaseous or coal dust mix
tures. 

"Very interesting results have been obtained during 
the course of this inquiry. Firstly, the sensitiveness to 
ignition of eoal gas, as compared vv iih pit gas, has been 
clearly de nstrated. Secondly, the presence of flames 
in an explosive gaseous mixture has been proved (the 
flames sometimes being first observed at points several 
feet re le from llm ea 111 mn i, w il h. ml ignition of tbe 
gaseous mixture ensuing. Tin* retarded ignitions of 
explosive mixtures of coal gas and Ihe point of first igni
tion of gas mixtures occurring many feet distant from 
Ibe cannon are interesting features in the inquiry. 

'"Knowledge of ihis extensive subjects—explosives-
has only been obtained at thecost of much labor and 
expenditure from properly conducted experiments, ami 
there slill remains much to be done. Interesting results 

taining atmospheric air inlo a chamber containing gas 
,„- cai dusi mi xl ures. Manv vuriel ies of eoal dust have 
not vet been tested, ami little is known aboul ibe propa
gation of cnal dust ignitions. By means nf a constant cur
rent of air and cai .lusi, many interesting experiments 

The lengthy series of experiments, which have occu
pied the attention of the c inittee since March, l.s'.ij, 
appear lo establish (he following conclusions :— 

1.—The high explosives i ammonite, ardeer powder. 
beilite, carbonite, roburite, securite, and westfalit i on 

j.—Tbe high explosives are liable to ignite either in
flammable mixtures nf air and flre-damp, or air and coal 
dust; m* air, fire-damp, and coal dust, and therefore can
not h<- relied upon as ensuring absolute safety when used 
in places where such mixtures are present. 
3.—The high explosives are less liable than blasting 

powder to ignite inflammable mixtures nf air and fire
damp, air and coal dust, and air, fire-damp and cnal 
,l„<t. 
4.—The experiments have shown that ignitions of mix

tures of air and cai dust, with or without the presence 
of fire-damp, can be obtained when i here is present a 
much smaller quantitv of cai dust than has been previ
ously supposed to be necessarv. 

,y_I, is essential that similar examinations of the 
working places and precautions which are in force in 
mines where blasting powder is used, should be rigidly 
observed where a high explosive is employed. 
t;.—In selecting a high explosive for use in a mine, it 

sbould not be forgotton that tbe risk of explosion is only 
lessened and not abolished bv its use. 
7.—In view of the changes' from time to time made in 

the proportions and constituents of high explosives, it is 
desirable that the name of ihe explosive should be 
printed nn the wrapper of each cartridge, and that tin-
date of manufacture and tbe proportion of the ingredi
ents used in the manufacture of the explosive Bhould be 
printed on the ease of each packet of cartridges. 
s.—As these explosives alter in character if improp

erly kept, it is necessary that every care slmuld lie taken 
in the storage to ensure their being maintained in good 
condition. 
The North of England Institute of Mining and Me

chanical Engineers deserves the praise of all the miners, 
mine engineers, and cai operators throughout the 
world, for thev have done a good work, the benefits of 
which will no'tonly be felt in the saving of life ami 
property, but in directing llu* minds nf those interested 
along the correct lines of further progress. 

An Ignition of Coal Dust. 

We have gathered the following fads concerning an 
ignition of coaldust that occurred in the Xo. 7 Eureka 
cai mine, Clearfield canity, Western Pennsylvania, on 
January 1'.'. 1890, at 4:4n p. m., when four men were 
burned, and two of the poor fellows severely. 
There can be in, doubt of the cause of this ignition, as 

the following narration of the particulars will show : It. 
appears that a frozen dynamite shot was lirst fired in a 
hole at the bottom of a "tup bench nf cai lying immedi
ately on a parting band ,,t stone, the object of the shot 
being to breakdown the stone after the bottom bench 
uf eoal bail been taken out. This frozen slmt, however. 
failed to du its work, fm* instead of shattering the stone 

it pulverized the cai inlo dusi ai the back end of tin* 
bole, and from what followed we learn that this dust 
afterward supplied the fuel forthe ignition under notice. 
The lirst shot mentioned was drilled in the cai on 

left side of beading and close tn the left side rib and in 
the coal directly over a 20-inch band of stone. andG feet 
deep, charged with 1', lbs. of dynamite, and was in
tended to break the stone down; but owing to ihe 
dynamite being al or near a frozen temperature, it was 
of insufficient power forthe work intended and did not 
even break the front of coal, which resulted in a dull 
sounding shot and a confining of the gases given oft' from 
dynamite in the back of the hole, together with the pul
verized coal frmn Ihe effeei of ihe shot. 
The accompanying sketch shows the point at which 

the ignition occurred. When ihe second shot went ofl, 
the effects of the heat of ignition, ami the mechanical 
effects of tin* sweep, of ihe swiftly rushing air were re
markable, for coked dust was forced into crevices in the 
sides and cracks in the timbers, and the coarse dust 
lying mi shelves of thecal walls and that Iving on the 
lop timbers was all charred, vv hilt* tin* dust on the floor 
was swept up against the shies of t he mail. Theflame 
swiftly moved 210 feet back againsl a ventilating current 
of 20,000 cubic feel ofair per minute, ami strange to say, 
ii lei'i untouched a can containing three pounds of pow
der, lhat was situated only 45 feel from ihe initial point 
of ignition by the shot, 

Fatal Mine Explosion. 

Four nn n wen* killed and fmu- fatally injured in an 
explosion in (he Kosslind mines al Winnepeg, Manitoba, 
March JO. 
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BLASTING IN FIERY MINES. 

Methods of Reducing the Danger in Austrian 

Mines. 

Bv FRANZ BRZEZOWSKI. 

(Translated from Oesterreiekiaetii ZeUschriJlfur Berg und lluttenweacn, 

I.v Th* CaUiery Guardian). 

In view of the dangers constantly attending blasting 
operations in mines where fire-damp is present, atten
tion has long been directed to the development of im
plements to replace explosives, as well ns in such modi
fications of usual blasting methods as shall minimize 
the risk in question. Latterly the accident at Karwin 
has given a fresh impetus to the endeavors in progress 
in this direction, and led to results calculated to lessen 
the facility of explosion of the lierv gas. Such explo
sion is generally influenced either by the fuse or by the 
blasting charge itself. As regards the former, there are 
imw several reliable systems of eeiitral-tire cartridges in 
existence, such as the electrical fuses (high tension, or 
quantity—llu* latter for choice, as offering less danger of 
igniting* the gas bv sparking); Tirmann's percussion 
detonator, whicli, out of 400,000 shots, only gave 0.2 per 
ceni. of miss-tires; the improved Lauer friction fuse: 
ami tin* Jaroljmek water-cartridge. 

M u c h more difficult is the solution of the second 
problem—the ignition of gas by the explosive; although 
m u c h has also been .lone hen* towards the attainment 
of the desired end. The main factors by which the 
safetv of a blasting charge is influenced are : (1) The 
suitability of the explosive to the work it has to per
form; (2) tbe diameter of (be borehole; (3) the wrap
ping 01 the charge; (4) the strength of the detonator; 
(5) the mode of tamping; nil the composition of ihe 
charge. In treating the above in order, it is, in the first 
place, manifest that when all llm heat evolved ..n the 
ignition of an explosive is used up as mechanical disrup
tive energy, there will be less danger of an explosion of 
of fire-damp than in the converse event; wherefore, 
badly arranged borings should not be charged, bul ought 
to be abandoned. In the second instance, a cartridge 
freelv suspended in lierv air is more dangerous than a 
blown-out shot, the amount of surface exposed being 
greater, and for tbe same reason the danger from blown-
out shots varies as the diameter of the borehole. The 
method of packing the charge, and particularly the kind 
of paper employed to cover the cartridge, seriously 
affects the safety of the shot under all conditions. O n 
tbis account the Mahrisch-Ostrau special committee em
ployed in their experiments a uniform wrapper of cellu
lose parchment paper in order that the results obtained 
•should be capable of *. parison. Paper snaked in 
ceresin has shown itself especially dangerous; asbestos 
paper or paper impregnated with water glass, on ilm 
other hand, behaves well. 

V o n Lauer's experiments go to prove thai the disrup
tive power and therefore the danger of an explosive IS 
modified by the strength of detonator employed, and it 
has been found with tin* Trauzl method the volume of 
gas evolved from 15 grains of explosive varied with the 
detonator as follows: 

Detonator cap. 

] grm. 2 firms. 3 grins. 
Wetter-dynamit ;*."•<, 3M — eul.i.' metres. 
Westfalit ' SM • 5-Jti 013 
Progressit.. :iM M\ .'KW 
Ferlfroctor. 5fl0 — 
The decrease of security resulting from the use of 

large detonators m a y be gathered from the fact thai a 
blown-out shot of 500 grammes of westfalit fired by a 
1-gramme detonator did nol explode a 7 per cent, mix
ture of firedamp, whilst 300 grammes ignited by a 3-
grammes cap under similar conditions did. It is, there
fore, evident tbat the term ''safety." as applied to these 
explosives, is only relative. 

The effect of stemming is tu decrease the danger of 
exploding firedamp by converting the evolved beat into 
energy, and in this respect water, sand, and moss tamp
ings have proved particularly efficacious, but it was not 
until the recently published researches of Siersch on the 
photographic pictures given by various blasting materi
als when exploded, that the relative value of these 
methods Could be accurately e pared. At the invita
tion of the author, photographs wen* taken of the flash 
from 11 M> grammes of dynamite No. 1, fired as a blown-
out shot in a mortar 30 m m . in diameter, 14 em. from 
the mouth of the borehole, both open and stemmed; and 
in order to ensure the correctness of the observation the 
tests were repeated ten times, when the result that the 
moss wa- found tn make such an effeei,ial stemming that 
its employment, in conjunction with tbe Tirmann per-
eussion fuse, has been made compulsory in the mines of 
the Archduke Friedrich at Karwin. 

Concerning the constitution of the explosives suitable 
for fiery pits, "safety explosives," with the exception of 
"wetter"-dynamite (a mixture of dynamite and crystal 
soda ), mostly consist of amnio,hum nil rate l up to 90 per 
cent.), mixed with aromatic hydrocarbon compounds 
(benzol, naphthalin, anilin) or their nitro-compounds, 
resins or fats, and can onlv lie fired bv powerful detona
tors, tbeir safety depending on the' smallness of the 
tlame produced." These substances are completely harm
less in themselves, being proof against shock, nr flame, 
andean be handled with red-hot iron tongs or exposed 
to the flame of the oxyhydrogen blow-pipe without ex
ploding, merely fusing and burning witb a small tlame, 
and ceasing to burn when removed from the fire. These 
properties are valuable for mining purposes, as none of I 
these preparations give deflagrating shots. "Wetter"-] 
dynamite will deflagrate if the detonator is insufficiently 
powerful, but the others under consideration simply re
fuse to explode, under similar conditions, and they have 
the further advantage oyer dynamite of not freezing 
except at very tow temperatures—seldom, therefore, re
quiring to be thawed out. In fact, tbey can only be 
fired by means of very powerful caps, and the closer 
they are compressed the stronger will the cap have to 
be. W h e n of a density of 1.6 to 1.7, a 2-gramme cap or 

dynamite fuse is insufficient. The most convenient den
sity is O.S. The dispersive power increases, and the 
security decreases with the proportion of hydrocarbon 
compounds, ami with tbe strength of detonator em
ployed, A m m o n i u m oxalate or the sails of chlorine, 
bromine and iodine diminish Ihe efficiency, but heighten 
the safety of these explosives. O n tbe other hand, 
amongst the disadvantages m a y be noted tbeir low den
sity—which necessitates wider boreholes—and especially 
their hygroscopic power, wliich, however, m a y be coun
teracted by careful packing. 

The only reliable method hitherto discovered for de-
termini ng" the comparative safety of these explosives, is 
In* the photographic examination of the llame produced 
when thev are tired. Tbis. however, enables Ihe follow
ing puints, inter alia, to be solved, viz: The constancy 
of the fla under identical conditions, and h o w far the 
llame alone affords a sufficient indication of tin* degree 
of safely; that the danger of a particular charge in
creases with the diameter.>f the borehole. It will also 
assist in determining the limit of safetv—as regards 
weight of charge of a blown-out shot, i.*e„ the maxi
m u m charge that can he 11 set I wil I, out producing an 
escape of tlame from the borehole. 

The value of "safety explosives" may be judged from 
the following experiments" with "progressit," a prepara
tion w hieh for security is found to be surpassed by none> 
150 grammes of progressit could nol be exploded by a 
2-gramme cap w h e n lying free in a mixture containing 
2 per cent, of gas and 3 kilos, of coaldust, whereas 300 
grammes of No. ] dynamite exploded with violence; 150 
grammes of progressit lying free in presence of 10 per 
cenl.. of gas and .'> kilos, of coal dust were exploded by 
a 1-gramme cap, but failed to ignite the mixture in any 
of ll,.* ten tests applied, and in only two out of fourcases 
did a 2-grannne cap explode the mixture; 400 grammes 
of progressit lying free in a mixture containing 7 per 
cent, of gas and :> kilos, of coal dust and fired with a 2-
gramme c a p did not produce ignition. 

The means at present at disposal for combating the 
danger of exploding firedamp in blasting are briefly; 
The central-fire cartridge; nmss stemming; good quality 
paper for covering the cartridges; safety explosives (up 
to the m i n i m u m charge of each 1 ; removal ot suspended 
coal dust by spraying ; ami finally, the entrusting ol the 
operations 'to a skilled workman. 

A Disastrous Explosion. 

A n explosion of gas at the Eerwind-White Coal Mining 
Co.'s mine at Dubois, Pa., on the 23d ult.. resulted in 
iln* death of thirteen men. Tbe mine is a new one 
w Inch the companv has been opening up for some time. 
(tn ihe morning of the accident eighteen m e n entered 
the mine. Four of them went into the south heading, 
the remainder into the north heading. Ai ten o'clock 
a. 111. the four m e n in the south heading felt a severe 
shock, and being joined by the mine foreman they 
started for the north heading to investigate the cause nf 
tbe shock and render help if necessary. The m e n nn 
the surface were notified of the explosion by the shock 
and the rush of air up the shaft. Help was immediately 
s u m m o n e d from the neighboring bell, Lewis and Yates 
mine, and by noon tbe work of rescue was well under 
way. The first attempt of a relief party to enter the 
mine was a failure, owing to large quantities of "after
damp." However, this failure did not deter the rescu
ers, and a second attempt was made, and the mine fore
m a n and four other survivors, w h o had started into the 
south heading, were brought out alive, but suffering 
from the effects of the gas they bad inhaled. Successive 
descents into the mine were made, and tbe bodies of the 
dead were brought to the surface. The interim* of the 
mini the north side is very badly wrecked, timbers 
smashed and rails twisted. The victims all met their 
death from the explosion. The cause of the explosion 
is, as yet, unknown, as all witnesses were killed. A n 
inquiry and investigation will, however, lie made, and 
il islobe hoped that the cause of the disaster will be 
discovered. It was the first serious explosion in the 
Dubois region. 

Graphite Paint 

There is on exhibition in the office of the C O L L I E R Y 
E N G I N E E R A N D M E T A L M I N E R a piece of iron cut from a 
chimney formerly very rusty from exposure, but later 
protected by an application of the graphite paint made 
by the Detroit Graphite Manufacturing Company, which 
should be of interest to mine operators. This stack, 
as shown by the part impossible to reach at the time 
of the painting referred to, was very rusty when painted, 
and was considered, it is stated, to have at that time 
about outlived its usefulness. 

After painting as above referred to, it served three 
years without further attention or repair, and was then 
only taken d o w n to be replaced by a larger one neces
sary from the addition of more boilers to the power 
plant. 
This paint has also proved itself of value in preventing 

corrosion and pitting of boilers from the effects of bad 
feed-water. In an experiment math* in which a few 
tubes and a part of the inside surface of the shell of 
a return tubular boiler were painted, the balance of the 
exposed surface being left as ordinarily run. tbe paint 
was found to have had a wonderfully beneficial effect. 
The address uf the makers of this paint, whose 

advertisement appears for the first time in this issue, is 
542 River Street, Detroit, Michigan. 

Feed-Water Heating and Purifying Apparatus. 

The above caption is the title of a pamphlet issued by 
Win. Baragwanath A Son, 46 W . Division Street, Chi
cago, a copy of which should be in the hands of every 
mine operator and superintendent. In no industry are 
more serious problems encountered in keeping boilers in 
good condition than in mining, and in none is there 
greater importance of economy in the use ofj'uel, as 
trade conditions now exist. 
This pamphlet, while put out in the interest of '* Bar

agwanath" appliances, contains m u c h matter worthy 
the careful attention of every sleam user, showing as it 
does whal economies ean be effected by the use of im
proved and approved plant oyer that'of less modern 
construction. Messrs. Ilaragwauatb A Son m a k e a full 
line of feed-water heaters, line steam purifiers, power 
boiler feed pumps, bniler cleaners and condensers. 
Their " Water Jacket Condenser" is shown in their ad
vertisement. 

Modern Methods of Mining and Handling Coal 

and Ore. 

"Modern Methods of Mining and Handling Coal, 
Minerals. Etc." is the title of the Link-Belt Machinery 
Co.'s latest catalogue. It illustrates with fine engrav
ings and descriptive texts, their electrical mining 
machinery, their elevating and conveying appli
ances, tipples, screens, etc., etc. It is a fine piece of 
typography, and should receive attention from the man
agers of all coal and ore mines. The apparatus and ma
chinery described is all of the latest, and most approved 
type, and every progressive miniug m a n should familiar
ize himself will, it. The catalogue is sent free on appli-
calion to Ihe Link-belt Machinery Co., 39th St. and 
Stewart Ave., Chicago, III. 

Steam Specialties. 

No industry affords a larger and more profitable 
market for steam specialties than the mining business, 
an.l probably no makers of sneh g Is are more favor
ably known to users than the International SpecialtyCo. 
of Detroit. Mich. The reputation of this firm has been 
built up on the Penberthy injector, but thev make a 
general line of steam "brass goods" for nearly all pur
poses. The particular specialty they head their adver
tisement with in T H E COLLIERY E N G I N E E R A N D MKTAI. 

M I N E R , is their "International" injector. W e suggest 
that users of such goods provide themselves with this 
linn's catalogue, and keep it for reference whenever 

Air Compressors, Steam Pumps. 

The Hall Sleam Pump Co., of Pittsburg, I'a.. begin 
with this issue of tbe C O L L I E R Y E N G I N E E R A N D M E T A I . 
M I N E R an advertisement of the machinery built by them. 
This company in addition to a full line of steam pump
ing machinery, is prepared tn undertake Ihe const ruction 
of air compressors ol any desired capacity, the latter 
having been a specialty with them for some vears past. 
tin these two lines of machinery, both extensively used 
in tlu* mining industry, the Hall Co., hopes for a share 
of ihe patronage of our readers. 

Air Compressors. 

Mr. Robert Laidlaw, president of the Lnidlaw-Dunn-
Gordon Co., of Cincinnati, Ohio, informs us that bis 
company is doing quite a large business in air com
pressors, and especially in compressors for mining work. 
They have just furnished a large compressor to the 
Brown Mining Co., of Cardiff, Tenn.; and a pair of 
2i.i".xL'il"xoli" compressors with Corliss valve steam ends 
to W . .1. Rainey, of Cleveland, Ohio, for use at his Mt. 
Braddock, I'a.,"coke plant. 

Wages Advanced. 

The following notice has been posted on the mine 
tipples of all the mines in the Clearfield, Beech Creek, 
Cambria and Gallitzin eoal region : " O n and after April 
1 Ihe employes of this company will be paid 4."» cents per 
2,240 pounds for mining. Day labor will be paid the 
saint* rates as when this price for mining formerly pre
vailed." The above notice means an advance to the 
miners of 5 cents per ton, or 12A per cent, over the wages 
tbat have prevailed in the above named regions for the 
past two years. 

Two Dead in a Mine, 

Fire broke out in the Adrian Xo. 1 mine al Delaney, 
Jefferson county, I'a., March 2:!. Superintendent W . 
Kobinson and live men entered tn locate the fire and 
w ere overcome, but were rescued unconscious. A res
cuing party was organized and Charles Lawrence, a 
track layer", and I. Jones, machinist, were found dead. 
Mr. Robinson and the other men will recover. The 
mine is owned by the Rochester and Pittsburg Coal and 
Iron ('ompany. 

Remarkable Escape of Eight Men. 

Eight men narrowly escaped death at the main shaft 
,.f the Chicago and Minonk Coal and Tile Works at 
Minonk, III., on the morning of the 12th ult., through 
the breaking of a hoisting rope. The cage in whicli 
tbey were fell 555 feet. One man's legs were broken, 
and the other seven were badly bruised. H o w they 
escaped instant death is a mystery. 

Mine Explosion Kills T w o Men. 

An explosion of tire damp occurred in the Ohio and 
Pennsylvania Coal mines at Port Royal, Pa., March 23, 
killing Alexander McDonald, the fire boss, aged 35, and 
William Davis, aged 15. The mine is about 200 feet 
deep, and the explosion shook the earth around tlie 
mouth of the mine. It was caused by the fire buss 
carrying a lamp into an unused part. 

A Disastrous Explosion in a German Mine. 

A cablegram from Berlin under date of the 4th ult., 
slates that an explusion, followed by fire, occurred at 
Cleophas mine at Kattowitz, Prussian Gallicia, on that 
day, which resulted in tbe death of 00 miners. 
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BITUMINOUS STATISTICS FOR 1895. ami in. better location for ;i breaker could be desired, be built on the rear of this room. A very handsome 
Then* is ample room for culm, and good location for all map ease of polished oak for blue prints and tracings 

lu ..ur lasl i uh's issue we published a summary of the side tracking necessary. The breaker will be a has been erected in the map room. On the third floor 
the statistics frmii the advance sheets of the reports of model one iu every respect, ami will be fully equipped are three draughting rooms and a second toilet room. A 
the inspectors of mine- for the anthracite districts of with all iln* latest coal cleaning appliances. It is ex- lighl well affords ample lighl to the interior rooms. The 
Pennsylvania. The accompanying tables for the bit in n- peeled to give cm ployment to from 7m I in 1,000 men and building is heated by steam, and all the rooms are fitted 
enous districts complete the coal statistics for ihe whole hoys, ami will l.e the means of greatly increasing Ash- wilh eon, billed electric ami gas chandeliers. The arrange-
state for the vear 1X95. They were compiled from the land's population, before very much of this work can ment of the rooms is excellent, and no handsomer or 
advance report- of the inspectors bv our special repre- lie done it will be necessary to get the branch of the Le- nmre commodious engineering rooms can be found any-
sentative, Mr. Baird Halberstadt, mining engineer, Potts- high Valley railroad tracks built into the tract, and wherein ihe anthracite region. The Messrs. Cochran 
ville. Pa. preparations are being inade to push this work ahead, employ nine engineers and draughtsmen. 

Table Showing Total Production. Shipments, the Increase in Production in 1895 Over That of 1894, The Total Production of Coke in 1895 and the Increase in 

Production Over That of 1894, Number of Employes, Fatal and Non-Fatal Accidents, Kegs of Powder Used, Number of Horses and Mules, Number of 

Steam Boilers, Tons of Coal Mined per Life Lost and per Non-Fatal Injury in the Bituminous Collieries of Pennsylvania in 1895. 

First 
Second 
Third 
Fourth 
Fifth 
sixth 
Seventh 
Eighth 
Ninth 
Tenth 

Total-

PS£';:,I *•;;:,!-:;' NT,';:;;"' -ST'S;;,' 
LokeOvcTlMU. "nP'ojes Accidents, Accidents, 

Nu 

,*. ."Ci 1 ,,".7 
. 1 I" 1 M 
3,is»5,343 
4,410,508 

!,.-.u.:;,;i 

','. ,1N4 375 
4,4:iu,4*>,"> 
4.1'o.V's, 
*',,"!MI.H.-> 

2,4*5,240 

7,l*jr.,S4u 

2.">7.77n 
2,7<>4.154 
013,827 
'.'A, ..... 

2,ai.-i,4A4 
1,425,002 

454,0K.'-; 
1.255,854 
<Mi2 o n " 
825,741 

12,1112.902 

— 2,5119,085 

.'. 7.id 4>7 
133,<H>2 

;*) 1 in, 1 

24,140 
1.985,200 
142.221 

8,922,329 

— 903 M " 
3,488 
Iht 388 

1.491,510 
'.," ;'*:in 
I.IIIHI 

lll.K'JS 
:»11.224 
94.435 

3,223,085 

11.080 
11,995 
0,211 
s .'17s 
8,389 
7,081 
u,s:*H 
8,071 
,s ,".."»7 

5,098 

84,904 

•I'.IIH.lll.T 

1».-,' Life 

221,598 
285 274 

:17s 1117 
491.4 lis 
550,844 
21 SO 750 
302.",, I*J 
"s-',,*41 
521,054 

Tonnage pe 
Non-Fatal 
Injury. 

83,939 
105,978 
141,51f) 
10.">.448 
91,768 

231,934 
85,336 
138,527 
141,321 
108,331 

t •*•«,(» 

Comparative Table For : 

I>l 

First 
Second 
Third 
Fourth 
Filth 
Sixtli 
Srve,,tl 
Eighth 
Ninth 
Tenth 

TKICTS. 
Total Pro

duction, t.uis. 
(Short.) 

5,282,181 
0,424,033 
2,041,1211 
4,'1)0.590 
3,908,348 
2,981.088 

3,4.54,1178 
4,0!M),811 
1.882,530 

Total shi|*-
ments, tons. 

(Short.) 

.".,•'77,1,14 
4,000,777 
2,019,382 
:;..-.i ~l. -::. 

009,701 
2,,•*-!.".,usu 

4,002.534 
3,382 390 
2,025,335 
1.800.817 

Increase in 
Production 
Over 1SH3. 

105,874 
^! 210,075 
»5S3,0H1 
553,5211 
"7S ,,s|i 

159.190 
l!Hi,591 

1,589,4IK) 
123 ''IN 

S<K),58li 

Vrnnher nf Numberof Numberof Kegs of 
F , v Fl*,;*' N""-Fa(al l"»«'ler 
Lmptojes. Accidents Accidents. Used. 

11,175 25 89 10,387 
12,148 18 39 344 
0,7:14 9 12 9,40] 
9,030 11 20 29,041 
7,019 13 47 3,835 
0,944 13 17 17.970 
9,844 il 47 5,887 
8,160 11 41 12,12:1 
9,270 II lu 11,145 
.",.247 2 17 10,125 

Tonnage per 
Non-Fatal 
Injury. 

:*•*• 10,01 HI 

300,042 
"29 11 I 
47(1,981 
314,007 
4 "0,437 
941,205 

214,KW 
83,156 
175,358 
90,188 
84,245 
117."7n 
110,737 

t32(*,231 + HIT.SI 11 

Table Showing Causes of Accidents, N u m b e r Attributable to Eac h , and Total N u m b e r of Fatal and Non-Fatal Accidents at the Bituminous Collieries of 

Pennsylvania in 1895 With a Comparative Table for 1894. 

l*.\pl,,-i,,ii-,.f.e.-
K.ill- ... 1....1* I. -hiii'. etc 
Fallinit.l'.ivii slop.- shafts 'I' 
I'"xpl.isi.>ns nlpnwil. 1 I.l .-1- • •• 
1 ni-1,..I lit mil.. 'Wapitis. I'd 

Mi-,.llaii. -. ilti.lrn.-r I 
Mi-, illuii...11- ,.li -IllT.nc 

Total" 

1894. 

1 Hi.t M h l)i 

r,ll>[> OF Ai ' lliKNT-

Kxii 
Fall 

K.\p 

M i -
Mi-, 

..I 

,,-i 

lli 

leers have begun w o r k anil h a v 
preliminary lint's In,in Xnrtli Ashland, w h e 

"'" lint'( lections will be m a d e , to the site 
',, brraktT. Il will take a week in* t w o t,> co 

lines, to do whieh the work ol survey wil! 
ahead with all speed, as 11 will be necessary 

iiiij Tcliiiritiu'Axhlnnii. 

tin 

Opening a N e w Coal Tract, The engineers hare begun work and have run the Packing* 
1 a 11...: 1: .' V ...il, I 1.1 I .. I . ., "n 

Contractor Edward Askew, nf Mt. Carmel, with 11 
of m e n , recent!; began opening nn the ttertnai 
cul tract, northwest o[ Ashland, for the Lehigh Vail. 
I',,:il I' p a n y . a n d the work will lie pushed ahead a's 
rapidly U K possible. T h r scene "I* operations is at the 
banc ,,i Iln- Locus lain. *tb of Nineteenth street 
in Ihi- borough. Lewis A. Itiley ec Co., opened nj> :i 
slop,' there s o m e time ago, bul ilitl nol prosecute the 
w o r k very far, as about the ii they bad Iln- w o r k be
gun, the in g,'liati,,lis 1 Inn linn!Iv rrsu]!<•<! iu tin- uansler 
of ihr coal Iran 1,, tlir Lehig'h Vallev Coal Coin] y 
I,,'_'an Th, il, al ti a- r pi, tr,i a few links ago as mis 
fully told in this paper, at lli,- li , 11-1111- al-,, llie fact 
that this tract itould be developed, and il„ other inci- proof Smith hniltling recently completed. Tlie Messrs. tion of a large reservoir tt] its lands, on Locust m o u n 
denial points connected mill the work. Tin- new Cochran occupy the entire sei d and third floors of the tain, near Haven's R u n , Schuylkill Co. Lids have beer 
breaker tlm. will be erected b\ the Lehigh Vallev Coal building, consisting of 1 

npanv will be situated he Hal near 11 here opera- (.11 tlle se. Ill • from 
, begun. T h e site i- admirably situated. I lirin, a toilet and m a p roi 

i Palmyra, X. Y., and H o m e , tin., thai re- , 

,prn up few months. This increase necessitated running their 
—Keen- factories oyer ti , I as the d e m a n d for their producl 

continues 1,, increase, they have begun the erection of 
a large addition 1,1 their Palmyra, M. Y., plant. This 
enterprising c o m ] v has branch offices in N e w York, 
Boston, Chicago, Philadelphia, Pittsburg, St. Louis and 

In March Isl Messrs. V. B. Cochran & Son, civil and ""l:lh*' 
uing engineers, of Pottsville, removed Iron, their 

he ICvuns I,nil.ling t,, the new lire- T h e Girard estate asked for proposals for the construe-

N e w Engineering Offices 

ii,,ns hat 

received hv Major T h o m p s o n , the engineer, from Messrs. 
lb,' private offices ol Ihe M. 1*. I'liinn, Lewis linint, Thos. II. Lirkerl, Chas. F. 
A lire-proof limp vault will King and P. M c M a n u s . 

http://ilti.lrn.-r
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EASY LESSONS ON MINING.IESS 
a and then upraised bv tlu* same forces 
il, and produced the "dykes and greal 

hind which it is sheltered from destruction. 
W e see, then, thai bevond all question, tin* eruptive 
dykes, if not a cause, are al Any rate une of the results of 

This Department contains articles to assist ambitious Miners to educate themselves, and obtain *l cause thai lias collected our valuable minerals in veins. 
Certificates of Competency as Mine Foremen, or to become Mine Superintendents. Y.. J ,. ' -, '! '. , °, ', 

* J K covered them, upraised them, and sheltered them, and 
T h e articles are written to be understood bythe unlearned and the learned alike. Plain language is mtlde them accessible fur mining. Hie great canyons ol 

used, no obscure terms are employed, and each subject treated, is m a d e as clear and easy to understand as 
possible. 
Further : The Questions asked at the different Examinations for Mine Foremen and Mine Inspectors, 
are printed and answered. 
Or) The Series of Articles " Geology or Coal," "Chemistry of MininE," *• Mining Methods" and "Mining Machinery " was 
commenced in the issue of March, 1894. Back numbers can be obtained at twenty-five cents per single copy, $1.00 for six copies, and 
$3.00 for twelve copies. 

GEOLOGY OF COAL. 
Ruptures in the Earth's Crust—The Effects of Erup 

tive Dykes. 

"whin sills," nn.l in some cases the molten stony fluid 
has been ejeete.l with force suflicicnl to lift the over
lying slnila nn.l inserl itself hel tt een llie bedding planes 
,,( eoal measure strata as shown In Fig. i.5, where a 
vertical section of n dyke is shun 11 at B, and the intrud
ing shelves are shown nl /uml 7 where thev are seen to 

58. Ruptures in the Earths Crust.—(I rent Assures have crushed and broken a bed of shale S, S, but i m m e -
are sometimes met with in mining that are k n o w n lobe diate.lv after the upflow ,,i the dyke, and during a suc-
,,l depths reaching Ir.n e surfai the rani, I,, its CCL.dirig period of repose, a later stratum is sen, to have 
heated and plastic interior. 1..-.• 1. deposited al I.. I.. Now tt Hie miner must be 

These peat cracks are lllled with a hard limit stone rarrtul 1,, „,,ii,',. is this, the eruptive dykes are the , -
that has In-i 11 uijrrtrd 11, aslnir ,,l iusi.,11. and I liey are slant net paniment of veins whether productive or 
,m k n o w n by such names as whin dykes, igneous not, fur Hie rocks m a r be so compact, dense ami close 

irses. T h e y are cor- that tlie ejected Imt'water cannot percolate llm, 

dykes, lava dykes ami el\ 
t'tly called dykes, because thev are partitions that . ami therefore reins in them are always barre 

completely cut off the contact of the same ruptured beds n,, the other hand, loose conglomerates, breccias and 
.111 .,nr side ,.t them Ir those nu llm other. 

These dykes seldom dislocate the levels of. the frac 
tiii'rd rocks, and vet they air alwavs found passing 
through ,,r running along tlm Hanks of highly convulsed 

ipen, gritty sandstones are often the seals nf true segre
gations, and all the world over w e find that under like 

Colorado are like great fissures ami really resemble then 
t are n o w admitted lo he the work of erosion hv wate . *** , .*"*.' 1 . , ".'"'"•* -, , , , , , , , ._ but are now admitted In br thr w.nk nl erosion iv waler. 

regions, where the strata have not only been upheaved. J 1 I _J JẐ 3~_J_ I'muir 07 is', view of -1 mm,,,, m l in niarhle 'mil il is •, 
hut broken and disjointed with great faults. -, -, — A V — e > a ^ — J - — ^ — ! — - J ~ 7 , V ,\, ,• i , V * I marble, and it is . 
.. ,-,, I . i i i • • , , —t-T—^—,—' r *- .T̂ - T^-^T ' - , J i . portion ol the I iilorad,, rite,'and Is here on r 111 rudllir, 

.^"l^^"f-^'"f^"--"^\^":---"y\Y'X ~ ~ - ^ r ^ V -•''•X'.ve. . — ieM 7 to furnish to the reader an idea of one of these hug. 
? , V " n ? * ¥ „ P " 1 L : d L 0 . I T ^ ^ ^ l ^ S ^ ' 1 ^ -,*_-,--% H-^'^M ~< -l ' - , - - - *-«*-ks. Th Irk,., *r. „, man. ,,;•• a ,, „ i 1: a tile 

ns and Permian scries of reeks, for w e find their tops ± x j — £ ~^7>s/77j':>\77?e J—' 
passin. through the lower,,r,,l.ler series, ami ,,ter,;,!,l S^jZk-r^. 
will, iln* newer or later series ,.i the same formations. 
T n sustain tlu* interest thai is required I'm* making u 
close acquaintance will, thc part these intruding igneous 
rocks have played, in placing within tin* reach of m a n f~i L 
minerals and metallic ores, thai could ,„.l otherwise [__J___ I 
have been accessible, w e introduce Figure '.*4 ami this 
will give ll,e right cue ti> understand the character of i l*. •-i'*"<*-^>J$&: 

these vertical sheets of igneous rock that l,..l-_'<* within 
the great planes ..f fracture, ami are now k n o w n at 
dykes. In the figure a dyke is shown partly in plai 

C3ZT* * -

Colorado ritrr, altl gli s are onlv six fret thick, 
ami in length they far outrival the ritrr, as some , 
I lit- in are,,! unknown lengths, although Their course In 
been followed [or hundreds ,,l" miles. 
Recapitulation Questions. 

QUES. 1. What are llm names common I,, igneoi 

.Us. The igneous dykes are railed whin dvkes, elvan 
- f S ^ T * * courses, lava dykes, porphyritic dykes, and dykes. 

Q U E S . 2. Do dykes always dislocate the rocks limy 
pass through? 

AN S . Dykes seldom dislocate the r,,rks they pass 
conditions llm same results occur; for example, gash or """H • 
true veins in li stones or shales frequently , tain the Q ™ - - ^ I n what ™ . . n s are d v k ™ clu-^y faund? 
ores of lead ami silver, and whe U do'thc ores are ,..7^.. 77ZiT:'.:[^>':7T"] '.". rf".T ]"! '"!"' 

heen subjected Io great t vulsive action where the di, 
Unbing forces have crumpled up Hie stratified and ui 
stratified melts an.l disjointed them with great faults. 

Q U E S . 4. fan we in any war correlate the ages . 
" kes, or n a m e the periods in whieh they wer 

always richer in silver when llm vein nils througl 
shales than when il cuts through limestones. W r ran 
however, only rely on these occurrences I'm* specifii 
shales and specific li stones, for m a n y shales a m 
m a n v liiurstniirs air mil ,,rr prniluring, because tlie roil- J.1"'**'' 

*-. ditions of location have not been favorable for the segre- """"'" ;. . . 
, gate,,, nf ore; for example, if during llm tilling of tlm ,,,*;>* X c h t h e v » 
t vein the temperature of water injected into, a n d ejected ""'"'- " '" " "' 5.» 

•"it „f, the rein has not been Ihal best adapted, or if ' "'rtill"l> •. '"*' t[""V" lh" ' '"'! kT<>™ •""> I'"'* 
rtain bodies are absent from the waters, that would 

I* the dykes or the periods 
1 ran be fixed witli great. 

partly in vertical section, and il is intended I., 

.eriods the tops nl* some of these dykes are found I,, 
nate | ir m l ruled u p through llm I,, wet'series of 111,' locks, 

Vlr.1 r * ' P ' i "l' i e P ° V e r t - y wl»"e their tups are o,vT*re,l with the upper members 
nt tlie vein is accounted tor. <>nr subject, however, is ,• ,i,,, . .,;, , ,Y,, ,,,.,.;, , , •„ • , , . .1 , 
dykes, and tve are in this less v , lerned aboul . '"*,/,,';*,"„, P ™ ?„ 3 t « Vni •,, .1 , o'in 'Tl 
, ] , , , - . ..a.,,.4 . i ,, i ii , i , . i- ueie 11 Mile ami iii e 111 • >i t • • 11 mallei injei- n l ,1 ur e 

'••""'•flia*". ll •>*"* ™.*>'-t>earing strata, hul before ious „, tl,e deposit! the rocks in which the) t H m nil' the fracture jusl alter llm inje, rlallilrr 
; Hie questi I* Ihe relation ni* dikes lo }"''! 

:... I.. ,: . . .!*.... . -,, i,,"i el us noliee a 
. relat 

Ian that wi 
the great coal field. 

Q U E S . .**>. Ilatr these dykes ,1,. 
the fused rock, and al It. It. D, w e are supposed Collaterally roueeni us in renu I grnii roai llel.ls ,,,.,i,l̂ j,,,| • 

i see the surface of the lava stream, while at T we see "'""'1*J:rl'1* „ Vxs \\*r cannot doubl I 
te upper portion of a vertical see thai is passing 59- T h e Effects of Eruptive Dykes.-In llm United 
o w n into the earth's crust. States the ore-bearing regions of value are ulnars found 
Tlm figure, however, only conveys tothe mind a vert '" ""' neighbor! d .,1* great eruptive dvkes, and sue! 

• In 

are those ol ' 
. then, that th't 

,m.t ol great eruptive dykes, and sneh or,nl,u.t,*vl. V l . j n s ,„., 
get,,wn and Leadv , Colorado. W r ».,.,. .,,,. 

VC d g I Srlt irr 1 , ii il'r tei l 11,,tt I llrlr 

re indication ofa convulsed region wliere 
I where the dykes were formed they acted as tin ,n.l- for II 

rood, productive, metallife 

r nr,,. , ,;n ,„• collection and concentration of ine- ejection of liot water and steam into tlie collateral cracks 
lhc ores has been done largely by agency ,,l hoi ,/,. .„ „ „,ciu. Vri„s. 

h 
•ings, and thai wr owe to the fires nl* the eartl 

id indirectly, not .,nlt Hu iml r,,l-
lection ofthe ores, bill'Hie making of llm greal cracks 

l'l* 
Q U E S . li. Has the outflow of ign, s r,,ek from dyke 

exceeded tl in lion from the funnels of volcar 

finite idea of the longitudinal extent of these far re 
ing cracks that course, in si,me eases, for Inm,l,;,t., of *"'* 
inilrs through a vast region, and they are found all oyer '•* 
the world wliere thr, 
ous tields. 

W e cannot for one nl think .,1* llm enormous """"'•"""""•> , urn musing ,,, ,,„• grra, cracks,,, u , T]lc. „lltl|,,„ ,,,• , „ 9 rock from dykes Ins far 
strain to which the shell or rru.-t of Hie earth Ins been exceeded Hie outflow fr roll s. forthe lat a sheets. 

thai have intruded between ilm stratified rocks and 
overflown llm sea Hoor ami llm drv land surfaee, furnish 

- n-si'_;- examples nl ruck masses far in excess of the masses due 
T Z T I,, On- outpourings of volcanoes 

l't». 7. Were jointed .„• close and unfractured rocks 
llm st likely receptacles for Hie injected ores during 
tlm period ,,l" thermal activity' in a region? 

.\\s. Soli, jointed, and porous mcks, such as con-
. gl .rales, breccias and gritty sandstones, were highly 

favorable receptacles for some kinds of metals Hint were 
s", hilled as to lie soluble in llm Iml waters circulat
ing thrmigl: the lntetrtiir-s i these porous rocks. 

Q U E S . 8. Are the ore-bearing regions of llm United 
Slalrs llm seals of porphyritic dykes and trap or lava 

ubject w h e n it cracked right througli t,, ils Urn 
kernel to produce these lata dykes, and not at the same 
lime see that other emporanr,ills narks u,,ul,l be 
produced, are panied will, considerable sliding and 
disjointing of tbe strata, ami thus providing spares 
tl,rough which would upflow, for very long fieri.ids of 
time, boiling streams of water. W c ran see then thai 
the forces that have broken the earth's crust, and tilled 
m a n y of the deep, penetrating and yawning cracks tt it 
in,.hen rock, have been most generous tn m a n in placing 
within his reach vast supplies of metalliferous and native 
metals, and yet as a general rule the ores are lint often 
found iu the lava dvkrs, l,nl in the veins in their vicin
ity, I'm* wr now know that tlm boiling slrrams to whir 
we have just referred were the carriers of the met:,' 
and other minerals into the fissures that are n o w k n o w n which they are deposited. Figure 96 is an illustration Axs The ore-bearing regions of Georgetown and 
as metalliferous I,,des. W r see then Ihal the earth's ofan overflow of erupted matter, and il imn he thought Leadville, Colorado, are the seats of porphyritic dvkes 
nether fires increased the solvent power of the water, ami that such occurrences concern us Ml tie in coal mining, and immense si,eels of trap rock, and the same igneous 
hence it acted selectively iii percolating through the but such a conclusion is a mistake, because in some coal rucks arc found in all the productive ore-bearing regions 
interstices of Hie rocks, and cumulatively m a d e large fields these dykes iml only rut through llm eoal mens- of the United States. 
deposits from infinitely small s ces. T h e periods dur- ores an.l completely scparat portion of tlm field I'IKS. '.<. W h a t effects have thc intrusions of igneous 
ing winch m a n y of the lava dykes were formed are well from the other, but thev have injured the coal by coking dvkes had on the coal seams, where the dykes were 
known, and indeed they en t be mistaken, for the it, ami have m a d e harriers that are costly to drift formed after the coal measure strata? 
tops of m a n y .if them are found I,, terminate in rocks of through. Again, iu the vicinity of the dvkrs the most Axs. Wher e the igneous dykes have m l througli the 
the Carboniferous and Permian ages, as has hern noticed, serious interruptions in tlm coal seams occur, wilh all coal seams, llm coal is burned into ash at the juncti 
T h e Permian period was one of great volcanic action hut llm consequent difficulty and expense in mining, and ami farther from the dyke the bituminous coals are 
the period of the lower eoal measures was more rxlrn- yet we now knott that trhere tlle strain is n,,t crumpled coked, and also in H m regions of such dvkes, the coal 
sivefy so, for then, n,,t only tlid the lava lill tlm gaping up, or rut through with faults and dykes, coal is never sranis are dislocated with greal faults. dykes, but it overflowed extensive arras of the sea floor, found, for il lias only I n preserved by gradual sub- Q U E S . HI. Have faults been favorable or unfavorable and wiilr spreading areas of dry land as lata sh, ,1- ,,r uiiTgrnrr in waler wliere il was rorrrrd' up with si nne to Hie preservation of Hie coal seams? 

http://diate.lv
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Axs. Faults have been favorable t,, the preservati esistance, therefore the illuminating power of two equal would far exceed in potential tlm larger one. These 
,,1" Hie cnal srams. ami wr lin.l, therefore, lhat the coal gas jets, after Ihe light has been passed through tlm facts can be shown by llm contrasted shadows as in 
measure strata that bate remained unaffected b\ H m shells ,,i unequal spbrrrs, will lie for the large shell Fig. KIT. Here the cool glass thai encloses lb,-light .1 
agencies of destruction and waste, have been preserved ,l> casts a shadow of deeper i its n a, on the back screen, 
in the troughs or depressions between two or re greal ;,-• f, f being the effective - nlial ol the light. 
rock waves, ur have been sated b> the shelter affintled X o w , as the word potential m a r here perplex and nol 
,„ the depressed sides ,.l greal taults. t,»i,i snme of the readers, lel us discover and expla' 

I7i,& i'„,,n„,„,t i its facto,:, or »*,••. To find the potential ,,f a light 
lit,, factors must be known, and thev are tlir rolume and 
the lenriun, or intensity, ni llm light. For example, 
suppose the globe (,* iii the figure to be a volume of 
II ', or matter in a stair of incandescence, and the 

Different F o r m s of Safety L a m p Glasses- The Dimen- small globe ,/ lu he the same, then I'i ma k e the 1 inten
sions of L a m p Glasses—The Surfaces of Glasses. "*lls,"' the two lights equal, thai is, their power to fl, 

t equal spaces with equal light, Ihe lens • intensity 
Effects of Hot Glass on Light—Recapitulation of of llm lighl ,/ would barr to llr 8 times Ihal ol* ',', be-

CHEMISTRY OF MINING. 

Facts. use tin* volume ..I' ti is s times 1l,a( of •/, or 

- ^ 

96. Different Forms of Safety L a m p Glasses. - Ma n y |,,| • |u. ]ari?e volume eoual I' and lli * -small nne 
singular-shapes have been given to the glasses of safetj ,,, a n d the high tension equal T nnd the low t. ... 
lamps, but none ot then, have survived the tests o „.,, , ,*,,.,. in this cage t,R. ,.,• p o t e n t i l l l s w o u t 

actual use consequently the old cylindrical -glass is still .JWl, in this w a y Vt , 7; ,„,s , , & Wl. SC( 
the first favorite. W h e n Mr. bilos Lever offered a re- t ,,,,„_ t|L;ll the potential of a light is the producl nf iis [ J . 
ward for the best satety lamp fur use ,., mines the volnnie intn its intensity. All have noticed that a very ) r v 
patent oHices o all tin- grea mining countries of the sm.lM (.an(]ll. illuminates a m u c h smaller span* thai ' 
world were fl led with applications lor tin* protection 
..f the novel inventions of a mighty host of otherwise 
clever m e n , ami yet this great multitude have since 
settled <l'i\\ 1, in silence without even si, m u c h as having 
secured an undisputed claim t<, one new departure in i 
lamp construction, and the result is, the safety lamp is 
not improved, nor will it ever be. I.v simply'trying t" 
reform the lamp as it is. W h a t w e require, then", is nol 
s.. m u c h the power of mechanical resource as the pnwer 
of self-reliance to cast off the present m o d e of construe- ^ W A l 
ti..u and n.nl rive a new one from the teachings of 
knowledge, calculation and experience. We are not 
trying in this lesson tu determine what should be the t 
finality nf construction fur any uf the parts of a safety 
lamp, but tu show the Hues alnng which w e must travel 
t'> secure the best facts for the best results. 

So far as the shapes of t 

crank shaped, frustum shaped and spherical shaped have 

thau that nf /, h, from the Imt glass that encloses the 
large flame B. We see then how numerous the matters 
are that demand attention before w e can say what ought 
and what ought not to be the form and dimensions of 
lain]) glasses, and further, we cannot even yet decide on 
the matter, because there are other witnesses in court 
waiting to give their evidence, which shall he taken in 
the next lesson; and hel'.,re we further proceed, let us 
observe that tlu* early inventors of tlu* safety-lamp were 
more concerned about a "convenient size nl' tbe lamp 
glass" than about h o w the different dimensions of 
the glasses would affect the transmission and diffu
sion of light, and strange tu say the glass cylinders 
uf the modern lamps are after all only copies of the 
arly Clanny lamp, as illustrated by Fig. IMS, at G and 

J a % 

large one; that is to say, a small light fills a less space ?' -. 
thin a lai'-e one when "their intensities are eumil -mil "' "'" L"-' Been ''•'' ""' Erections of the descending and 
the inlensTlies of the candle lights are' su sc,i io' he lending arrows within the glass that so far as c m g 
equal, for if the volume of the large lighl is eight limes "{"iJ'ZlT'il. , ' ,„.',',l"" of Hie small one, then the"'large"onewilfull tt ith vision had been made, 
lighl a space eight times as large. J*?1* M the

t fPP
1*' " frf,*-1* 

Again, suppose tbe large volume of light to come from ""' "a* t h r o u g h tlie 
J' .:• ii amass,,1 red-hot iron, and the small volnnie of light to meshes at tne towerenu 
1 6 / come from the Hame of a kerosene lamp, and let the in- uf the gauze tube, this air 
V ,/ tensity of llm light from llm Imt iron be equal 1,, I and l'"',UL ""' descend w.th-

the intensity of the light of the lamp be ::,<XMI and H m '."" r''l*i*n'"S sumo neat 
volnnie of llm hoi iron hr .111 and that of the lamp llame I D3L", •iilialuui. 
be I, then the light from the led-hol iron ttill only thetlannt I p, now-
bave au illuminating potential of the one-hundredth tl™ d m 1 •»m*D" 

''"' ,;l that of the lamp flame, for ;;" '. We now that have he e 11' lill, '.I 
1 ii.'"1" I"11 rill, -i olisseelin.l", "mil 

all been tried as successful rivals .,1' the cylindrical see the imnort-inee nf the meaninB and relative value of v g M 
^,....... .,,,,1 ,-,, .1,,, 1.01,,. ,,,,1,,,' .' . , *,i , -n imp,,11,1m t 1,1 to, in. aniiig .1110 n i.uiti t.iuu 01 [ remains until n o w verv 
, ,' V ',,.,, ' r* "' "•'*-"."•- I h" "'' H m terms volume, tension and potential. Next lel us little improved. 
now engage oui attention lig. 1.54 .1 us rates a test of ,,„„;,],.,• the relative resistances thai lights an- subject gg_ Recapitulation of 
I' f,'""„^Tj;uT'"" ,7,7\ ',1 « " T,l ' "V* "' in <"""*""'""i"" «'™>>e'' S>«^ '" the same thick- Facts.-,), r>. I. Would 
fusion; and it will be seen that the figure of the bulging nesa but different areas ol* shell surface, and to assist ., bulging or soherical 
glass dors nol give it any advantage oyer .1, because tlm ,„ ,1,,, investigation Fig. 131! is introduced. shaped ,-hiss give better 
refraction due to ihe spherical form is so small Ihal 11 T h e Surfaces of Glasses.—Would any one w h o results Tn diffusing H m 
m a r lie disregarded, Im ttlmn H m g ass is 1, a it" t , , • , , ,, .-., ,• , . .- . , 
thin and the inside is narallel In llm outside il is ni, ll:"' ""' "'"''' ""' t'xl*''' '" *"' se "'*" "ie '"""- h S h t of a salrty-lamp 
1 ..',. I,,.,.- ... ,. ... ', ;.. 1 ,-u ' - , r* 1 . nittule of the glass shell thai enc uses a light-giving than a cylindrical one? 
h.-ttri. Iml ttnisr. a- a 11 aiisinill, r an, ,1 In-, 1 ,, le ht ; ,, ,,,,.., .- 1 .• .1 ,- 1 . , ?, , -, r 1 -
for be ii observed thai where the area of the surface 1, "*1""' ''""''* affccl the potential ol the lighl sn much > Axs. A bulging or 
the glassis increased, the light meets with an'increased '" ,*!"** ?Bure, two can s of equa potentnil are set spherical glass in a safety-
resistance thai is due to the passage of H m same bundle >'"*"" ' "'"*:'7 ''•' h"d"> 7'",' *" '" •"'" , '"' '","'' '„"* I ?'"P T '", ','«'''*""' 
,,•,„,,. „ „„] , ,,. . „, / nt „i 'iu .- , increased resistance tu tin* light passing ih rough ibe tin* a n g l e ut diltusiun 
m . - u X A w ^ l'"'«" <''""*'*'- "• ""ill be fee,, Ilia, ll is ilnllblr H m when 111" topan.l holloin 
,i , , , r (i. ,1 „• ,1 ,„ ,* ,i , i- . • 1 , diameter <>\ a, but there is another uualilieatinn in the diameters and I he lengths 
tin* same tor tne spherical as tor I lie cvlinui leal glass, .. *v., .. , ., . 1 • . ., ., b 

for the center uf the flame in 1 i-* \i the same distance 'I""1'11***'1"""*1 nt these cylinders that requires close atten- are the same as those ul 
•i- tin* renter uf the Maine in /' Ir >i tl , v *rl i •• I Y ' li"", and thai is tbeir lengths, and be it observed that if a cylindrical glass. 
V T and as the ton and bottom diameter-* of the tun ,; I|;"' b m ' samt' in l e n g l h ;,s a ,llr pbotometric Q U E S . L1. Is tin* effect-
LH*U<H*'S are etiual that i*̂  a h i< .uu'il lu '• / 'iml i • llll-jasureinent ul iln* lights would nol have shown the ive potential of the light 
eu'ual to .//• the angles of'diffusion are also eou'il 'f ial SII;IIIM" ''to be so deep in tone in contrasl with «, for the from a bulging glass 
M Ihll M l '/ ", I IM .1 IILII *- l Jl IIIIIIIMI dl .III , U M I I I 11.11. 111,11 - I I ,i e , \ , • i li.- 1 . i . i i -

is to sav the chords of the anales of diffusion in the two '"creased lenglh of the narrow glass „ would result in equal to that from a 
is u, sat, iu, , muo.s ,,i , n, .ni^ns . . i\\n ,,•,,,, , , .... ,.,., ., ,•,- i : . , . i..;,... i .- i 

equal In I' 7*. l'l"iu all this tie Irani Iw, 
things, and Ihe lirst is : Before Me can design a glass fm 
a safety lamp on correcl principles, we si he sure that 
the "tn and di nsions harmonize with llm require. 

ills i,I the laws uf light. See,,ml, when Inw is disre
garded, fancy glasses air fruitful sources of disappoint-

llm cylinder bring he; 1 1 as hot glass offers a cylindrical one? 
greater resistance In llm transmission of lighl than a A N S . As the increased area of the surfaee of the shell 
cold m m , llm reason I'm' llm t elusion Ihal a lung glass of a bulging glass is greater than Ihal ..1* a cylindrical 
would introduce a new resistance is at once seen, For tin whose top and bottom diameters and length are the 
posiliuli "I H m tl Ill ./ is sneh Hull H m healed gases same as those of llm bulging one, til.' spherical glass ill-
ascend al once mil of it, wliile tlie cold air iu descending lioducesa greater resistances lu llm passage ul* the light 
, Is tl therwise exposed glass ar nl the llame. and therefore reduces tl ffective potential. 
W e see then lhat the glass shrlls .1 and /.* are i ptal (Ji lis. ::. W h a t principles should guide ton in deter-

97. T he Dimensions of L a m p Glasses, [t ,s no easy „|,il.'H,r lights ll and ,j are equal and we now mining tbe correct form and dimensions of the glass of a 
matter to determine the lorui and dimensions ., a lamp uisl.„vt,,. that, so far as thr diameters of the cylinders safetv-lamp? 

'** auee are the ruling principles re are concerned, if their tempeeutneei, are equal, ll i'e effeei- Ax's. T o secure the greatest efficiency in illuminating 
tiding w h e n eepaeatrli, considered; n,. ..itials of the lights trill vary inversely as llm power, the form and dimensions of tlie glass should har-

< plates of tlie diameters of (he cylinders. Hence Ihe inoni/.e with tlle requirements of tlle laws of light. 
hadow of the rod R, cast on thc back screen at a a, is I I'UBS. 4. W h a t are tlm factors or makers of the 
careelv visible beside the deep dark shadow cast by ,/ potential of light? 
HI tlm bark screen al I, I,. Here then ii llm tempera- Axs. The power or potential ni light is llm product 
iiivs nl* the glasses are equal llm resistances h. tl I' its two factors, namely the volume of llm light, and 

' • lights will vary dirrrtlii as the squares nf Ihe intensity of the lighl'; for H m volu if a light m a y 
I* llm cylinders, and therefore the resist- he as small as tlle head nfa pin mi llm one hand, Hilda's 

'l'se of each uther; fur, large as a two inch globe ,,u 11 ther, and if their inten-
I' for potential I ll sities are equal the large volnnie will illuminate a large 

It' sparr while Ihe small one a ill illuminate a relatively 
,/' ' small one, because their tillimj powers are proportionate 

I,.their volumes when ilm intensities of the lights are 
'/oughl l..r llm large cylinder, and ,, for the large cylinder, equal. T o m a k e tlle potentials of llm In,, lights equal, 

,,.• ,,. Ihe inletisite of tlm small tnlunm musl as far exceed that 
llm small cylinder ... r, and „ ,,. of tiie large one, as the large volume is greater than the 

mall one, m* to mak e the matter clear let / equal thr 
ligh intensity, and i llm low m m , and I* llm large 

lumps ol equal 11 In II 11 mil 11 ig potential air taken, some volume and r the small one, then , I V i. 
verv interesting experiments can be tried. The reader Qi-xs. 6. H o w dues beat affect the transmission of 

TiuTatZ '"lua'u'.,:'"""n:.r,-n"'" ",.";.*""r*"'*""- will hat" I* In observation that llm bigg.sl lla in lighl through glass? 
,1 e , , e b e V . in',' .. ,' ,' ,,, ' '",•"* • '.!"' '>'{"" *' la-l* d.K*,. not supply the most satisfyinglight, for two Vxs. wtieu glass shells ar- sel over illuminating 

iml llm r-isi ,,,,•, H e ii It ,'•,' „ in'',,''"'i i™8"**". '"'' ""',* "tt'°" '<» ""' **"'*"i I" in tlm Hames the hot glass m e d i u m introduces a greater rcsist-hr',ngh t is 4 Tin," il,',, ,' I,' 7, ,"",', i„ \,Z"!\"f, !'"? ':,'" t]"* small Ham; indsetnntl the larger flame a m . than .relatively cold on I tht rtfore the poten-

ting "iu how false conclusions 
m a y b e arrived al, 
Fig. 1115 is intru-
.1 1. Here tie 
have gas jets b u m -
lug in the globes ',' 

t ami ,/, ami il* we 
\'J ') 'ah'* the jets 1., bo .,„,„„. ,„.,..,,,,: 

"' '•')"••< h'ntial, i,., ,.», i1,,,, th, 
r illuminating, 
uwer, Ih" lighl fur the large and r( fiu-the small diametc 
inilli'il fr Hm 

Hi" di; 

I ,,, i;r, I" I," more pint 
fill I Inn, thai git 

mil by ll. because H m lighl '.* has to pa-s lliroug] 
greater vol f glass than H m lighl ,,. in the prop 
tin,, Of llm sq rs of Hi" radii nt di; lei's "I* I 
gl,,h,s; for ,h" areas o, ll," surfaces "I "lobes vary 

/)-* ,P 
Effects of Hot Glass on Light. —If I wn 

through ,/, l',,r ,,, I. W r musl. I„,ttrv 

p,,tt",' ,'i | ullal "i llm light ttill be 

1 - '•"-'*- 'h" glass el iey I,, a higher temperature ami Hal nl* the light frmn a cold glassis greater than thai 
Ihal Ihe llius introduces a higher resistance to the passag ' Ihe from a hot one. 

light, and hul for H m elongati I* I he larger flame, i'i ,*«. ,i. Give from nature an example of a large 
,>' ;|- ll"* 'bal increases ihe roll ill," lighl, the smaller lighl rolun lighl ttilh a low intensity? 
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ANS. The volume of the light of the full moon is 
sntlicient tu illuminate half thc surface of the earth, vllrl1 '' l*-' equal to in. wil. .,.- . 

hile iis intensity is so low that if a pencil of ils rays 9 g t]|(i V l , | n ( . j l v 0 f (||t. „,.,*„ r j„ ̂ ,t,{ second 
*e admitted into a .lark room through a bole abuut the j ' -fa • ,' • ; . .,.' ,.,. ,,,, ,., 

/(34 — 1 0 ) 

(34 

are admitted into a dark room throng! 
size of a candle tlame, the light giving power of this r 
slriiieil bean, is sn small that it does not give sntlicient "^ 
light lu inabli e m a n to see another. . 

Q U E S . 7. < live from nature an example of a lighl that 
is at mice great in volume and high in intensity •' 2,180 

A N S . T h e light in nature that ' 
high in intensity is the sun. 

uteri 
This conclusion is based on the law ii 

cl,allies Ihal tbe pressures in relation lo fluid move
nts vary as the squares of their velocities, therefore, ir 
• ease of water moving into a depression, the square 

i // b) xa """ ' '"' 
position to resume the investigation of the effects of iln 
constrictions of tbe water-ways ll,rough valves as af
fecting the efficient action of p u m p s ; anil lel us lead ofl 
with the supposition that the available wale,-wa\ 
Ibruiigb ihe ..riliee ..f a suction valve is onlv une-fourtll 
of the area nf Ibe p u m p pish>n as shown by Fig. Ul'.. 

.. j m • T-I. c r where /' is the p u m p piston and b ,1 is the availabh 
u m p M o v e m e n t s and Resistances I he sizes ot H* . , f 11 • • • 1 I I u nrp l,pn* niven t 

P u m p V a l v e s — T h e " T a d " or Suction-Pipes of indicate the acceleration of the fluid movement duet. 

P u m p s —Recapitulation of Facts. 

than the water under the piston at v, for the velocities 
are inversely as the squares of the diameters, or in
versely as the areas; again, just fancy the velocity through 
the holes in the strainer II /.', and especially if the joint 
area uf tlie holes is less than Ihe the area of 7', and here 
is enough to magnify the gross error of making the tail 
pipes of a p u m p to,, small. Xow* taking h at hi again, 

:*4 
- 28 nearly, 

MINING MACHINERY. 

\ ,;;-, „i 
bin the velocities of the water in the cylinder and tail 
pipe are inversely as I heir areas nr i f .is I, 1'is il, then 

"q 3 -, and if the joint area of the strainer holes is 

•-( -Ih ihal of ab, then to entirelv lill the cvlinder 
at every stroke thc --peed of the piston would have to he 

reduced from 1048 
048 

10 
103. It migbl 

109. P u m p Movements and Resistances.—Mining 
students know the fact, intimately, that the resistances 
dm* to the motions of fluids vary as the squares of their 
velocities through orifices, and this being the ease, we 
can understand now a high resistance is produced by a 
high velocity of the fluid at the purl of entry, and bow 
by this mean- the working efficiency of a pump is some
times reduced. 
Tin* constriction or contraction al the entrance into the 

piston chamber of a pump mav be caused, as il often is, 
bv the valve orifice being tm. small. Mistakes of this 
kind are frequently mei with, and tbey often arise frmn 
misconceptions of common causes; for example, what is 
called a one-inch faucet would be used to discharge 
water fnun a one-inch pipe, but on inspection it is found 
thai the water-way or huh- through tin* tap or shut-off 
plug onlv has a mean diameter of half an inch, or an 
area one-fourth that of the section of the pipe; anil 
strange as ii may appear, the water-way of ihe plug is 
large enough, because it ean discharge at a velocity 
nearly equal to that at which the water can flow through 
the//**-///' oftbe pipe, li is therefore concluded thai as 
a small watei-wa\ al ihe point of discharge is nearlv as 
efficient as one Inning an area equal to that of the sec
tion of the pipe, the area of the water-wav of tlie suction 
valve, or the area of the transverse section of the suction 
pipe of a pump, need not be more than a third or a 
fourth uf that uf ihe piston. The pump and the faucet 
are not, however, alike either in iln* discharge nr the 
outflow, for we can lengthen to any extenl the head of 
flow, which means that we ean increase ihe lenglh of 
tl intive column tu obtain pressures of more atmos
pheres than one, but we cannot obtain more than a f 
vacnum under the piston of a pun,],, and if the suction = 
pipe is any length at all, we never can get a pressure 
equal to that of ihe atmosphere to inject ihe entering -
water. Theoreticallv the pressure of injection varies as 
follows: Let a vertical column of water have a length 
of 34 feel h. balance the pressure of the atmosphere, and 

no. The Sizes of P u m p Valves—Now if the area ot 
the water wav through the valve at '• ,• is one-fourth of 

the area of the piston, WC 

bethought thai a little reduction in the size of the tail 
pipe would have little effect on ihe efficiency of tbe 
action of the pump, hut we must firsl understand wbat 
we mean by efficiency. Well, we mean ihe pump thai 
will lift tin*'volume oi' water required per minute with 
ibe smallest possible expenditure of energy, .lust so, 
then let us apply this claim tu Fig. 14.",, and let e -I be 
two-thirds tin* diameter n /., then the velocity uf the 
piston being * I, thai iu ihe tail pipe al 1' will he 
11, but if the joint area of the holes iu the strainer or 
wind-bore IT /.' is -' of the area of llie pump piston 
/', then, if ihe velocity uf ihe piston is 4, ihal of ihe 
waler entering Iln* Irnh's in the wind-bore will be 27* or 
G.25 times lb.* velocity nf the piston, or this constric
tion would reduce the'effective piston speed to 4.4S feet 

id, becai 4.4S. (tn everv hand then 

lel us represent this ;!4 bv //, and lel ns use ii to re 
sent tb,* heighl in feet the pump piston is situated above \\ 
the level uf the water to be pumped, then if the pressure 
of the atmosphere is equal to 2,125 pounds per squan 
foot al the base of tin* column, the theoretical pressor, 

of inject! I,,,,1"-™ „, and to give .h, 

l« 

at equal velOC 
one-fourth of the volume 
..f the water will flow 
thruiigb the small orifice 
that would upflow and 
fill the pump cylinder if 
the channel was unob
structed, oi- in other 
words, l<» make the mat
ter plain, if llu- orifice 
through tbe valve is one-
fourth the area of the ins-
tun ami if Ihe piston is 
moving will, a velocity of 
2S UO L080 feel per 
minute, then tbe pump 
cylinder will onlv b, e-
fourth full every lime 
the piston reaches the 

= top oi iis stroke because 

we are checkmated where the joint area of the holes in 
(he wind-bore is too small, or where ihe area uf the tail 
pipe is too small, or where the waterway through the suc
tion valve is (00 small. Let us next consider then tbe re
sults of introducing another "magnified gross error." Fig. 
14ii is an ex pie wherein the tail pipe is tm. large, fur if 
the dia ler of Ihe pisluii I'nv ai. is 'J a IHI I I ,al uf I he tail 
pipe T U T e .1 is :;, then llie velocity of Ihe water advan
cing u p Ibe tail pipe will be ,:n- that uf ibe pisl 1, 
leaving out nf ihe ques
tion the joint area of tin-
holes in the wind-bore, 
w e cannot but be satis
fied tbat by this s c h e m e 
a n v a b n o r m a l resistance 
isremoved from ihe purts 
uf entry into 1 In* Oil nip 
cylinder, but tu intrn-

ul I-. 
would be in keeping 
ihe euiicllisiuii (hill ll llie 
frictional resistance d m * 
tu Ibe axle uf ;i small 
w Inel was greater than 
thai d u e In a largi >. il 
would 1„* wise to tix 20-
fool wheels on a huggv; 
m.w >ueh a wheel would 

~^r 

s 
28 

III. 

thai 

matter a realistic character lot ns suppose that 
p u m p piston is Hi reel above the intake water, ll 
lil-l — lill 2,12.*i , ,.,. 

l,12o, equa] toe pressure por squ 

l'o,,i producing injection. Th,' numb e r 2,125 p 
Ih; 

one-fourtli of the water 
FIG. in required to lill tin- cylin

der could enter at a veloc-
Iv of 7 feet per second. Il might ho inferred from 

, .,,- , these conclusions thai il* the engil * lli.' p u m p pis-

bafances the '"" ":ls '"" ''" "ll(1*l"m'111 "' ''"* s p e d "' "i8u '"' 
ressure ol* Iho ;n sphere is 
iund as follows: A cubic fool of 
ater weighs 62.5 pounds, thai is, 
line water, for puce water weighs 
little loss; then .*;! cubic feet sol 
ie over iho other must weigh, ;is 

column, 62.5 • :'.-} - 2,12.' 

withoul 

of actui 

per niiiinl,' thai c 
wilh Iho small waterway 
througli Hi.- valve no loss 
of mechanical effect 
would then occur, hut 
such is mil Iho case, be
cause thr depression for 
quarter speed would h a v 

ill. ,';,'*. '•*;•;„*.' I 11," 'at',:: : ph: IV ' ^ V ^ i " ' ' ? J***'"* f u" 
ina il,...|.„, in,, is greater than at speed.orthe force tomove 
the surface, and therefore ils ""' I"*1"". »'| ' '"* '"' 
times requires al Ih.' 1 I* a "*'""' ,"',, "'" V;l*"'s • 
shaft a column of *!7 feet I ,1- cause both speeds require 

.i . • a vacuum miner he pis-

andVJhe EES&SSE?,* !"»* «'•* *» *« ''"' 
height al the sorla, f the sea, we ! ""' '•'u''*v l"""'*' ™ « 
sometimes liml il so low thai i important to have 
column of 31 feel of water will !!"' »*'</*•'-''*'>' through 
balance it. Again, a. high eleva- * e suction valve suffl-
.ionsi untain reirionsthe ores eiently large to keep the 
sure mav be as low as th, uiv'i velocity of the llni.l as 
lent of a" column of 20 feet of water, "'",'> •*** H*'"*-* <:«ual 

and from the statemenl of these "''\\v s'"''1 %.^" 
facts we learn that // varies so "' *"' V'""\'. '''S- '*» 
much in value thai 2,1 IN. or in the d ? a , s

 I**'
th ""' s u c t l°** 

case before us, 2,125, ca I be '"'""' ' L 
. , .J ., III. The "Tall or 
taken as any other than average at- c . r> , r. 

, • J , i , - auction Pipes of P u m p s 
mosphenc pressures at the level of _ P e r h a p s the best object 

lessons m e n get are those 
In,' of '" ,, is never taught them by mistakes 

errors that are 
highlv magnified, a n d 

the sea. Let 
. (II — h) 2,1 

// 
it be, for wate 

tin 

Il is near, 
(H— *)2,i: 

(// In 

the truth the figure hefore us i 
' , the type of a " gross < 

'• magnified." The 

of 

ll eforewhen/i is, alto 16 

is 

(34 — 16) • 2,125 stinct ,.l a man of any 
... . . mechanical intuition 

1,1 "'' would shudder at the 
lure of injection at thought of a tail pipe of ;i 

l " 

I 

J 

wheel, and therefore it 
would most likely in-
c r e a .- e the resistance 
more bv its weight than 
it woulll reduce il by ils 
decreased angular velo
city; besides the large 
W h e e l would ritll.-e a 
needless shake ami il 
Would l,C Mll.j.'l* -
mentarih to a b r e a k * 
down. So will, a large 
tail pipe w e would be Fl,i* '"' 
confronted w i l h n e w 
troubles, for all waler contains air in solution that is sel 
free in a vacn , and w<* would soon have a collection 
uf air thai would render iln- p u m p with iln* overdone 
tail pipe perfectly wasteful, even inure so than in some 
cases when* the'lail pipe is too small; and therefore, to 
provide for lb,* dislndgmciil of air ami ve t lo accel
erate Inn m u c h Ihe velucitv of ihe water in llie I ail pipe, 
it has beeu found hv practice and experience ihal the 
best resuils are obtained wh.-n ihe di: ters of the tail 
pipe and piston an* In each other as 0 is to 10, or w h e n 
the diameter of Ihe tail pipe is .<» of the diameter of the 
p u m p piston. 

112. Recapitulation of Facts.—(}i ES. 1. Express for 
m e the laws uf pressure and resistance iu relation tothe 
motion of fluids. 

A S H . T h e pressures required to set Huids in motion 
from a state of rest vary as the squares of the velocities 
of the fluid streams, or the reverse is equally true, and 
that is, the velocities vary as the square roots uf ihe 

Again, the resistances vary as the squares uf the ve-
, locities, but the velocities vary as tbe square roots of the 
resistances inversely ; for example, let v equal the ve
locity, and p equal tin* pressure, and (equal Un* resist-

' ance, and w e can show that: T h e pressures vary as the 
squares of tin* velocities, as e- />. 

T h e velocities vary as the square roots uf the press-

Thi 

Th. 

: I I' 

ti','2 pounds, tbe pre 
'' p u m p 1 icing only one-

tbe bottom end uf the suction pipe, ur "tail" of a third of the diameter, in- ^p^^^ 
p u m p . Again, let us observe tbat the smiare of the s i d e measure, of tin: 
velocity in feet per second nf water rushing into a p u m p piston, or the area 
vacuum, w h e n propelled in doing so by 1 he pressure of of e <l one-ninth that of 
the atmosphere, is 2,ISO; then the velueity of the water, a h, or that w h e n tbe p u m p is in action, the velocity 
in feet per second, rushing into the piston chamber, of the water in the tail pipe at 1* is nine times greater 

I 

s the squares ul' the velocities, 

the square roots of tin* resist

ances inversely, as \ 

QI-ES. 2. If a vertical coin of water, :M feet high, 
balances ihe pressure of the atmosphere, what is tbat 
pressure in pounds per square foot? 

Ass. T h e pressure Will he equal tu the weight, uf a 
vertical column nf water 34 feet high, as ll*J.o • 34 = 
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<Jri>. :;. If IS.5 p ninds were lined :S4 feel high, h o w 

m a n v foot p o u n d s of w o r k w o u l d be dune, a n d if 1*2.5 

p o u n d s were to fall 34 feet, h o w m a n v fo.it pound*, of 

energy w o u l d he stored in the mas-, a n d what would lie 

its acquired velocity? 

A N S . T h c foot p o u n d s of w o r k don.* in raising 112.5 

p o u n d s to an elevation of ::4 f.-et would be, 02.5 • 34 

2125 foot pounds. T h e energy stored in a m n - s of 112.5 

pounds, after falling 34 feet, w o u l d be 2125 foot pounds 

and the final velocity of the m a s s would be | 34 2g 

1, ur 1 7.1 114.32 40.7U, ib,* velocity required in 

feet persecond. 

QI-KS. I. W h a t i- the m e a n i n g of the expression 

'" '".o*.-
/ / - ' - , ' ' • 

Axs. T h e letters represent I he following values: // 

::t. il,,* length of the vertical c o l u m n that balances the 

pressure uf the at sphere ; h equals iln* height uf ihe 

I p piston ahove the level of tbe water that is p u m p e d , 

and therefor,' it reduces iln* effective pressure urging ibe 

upflow of ihe water, hence h is negative to //; /) is tIn

effective pressure, a n d 2125 is the pressure of the at

m o s p h e r e in pound- per square font, a n d therefore 

2125 /. means that /. isthe effective portion 

of thi* 2125 [ Is pressure tbat remains after /• has been 

allowed for. 

Ql*FN. 5. W h a l is the m e a n i n g of iln* expression 

[II M-1-1 '•• 
Axs. A s the letters have already been explained, w e 

need nol again refer to their m e a n i n g a n d their use. 

The expression ' " 2125 p is purely theoretical, 

and makes no deduction from the calculated pressure 

fm- ihe resistances c o m m o n to all p u m p s , put as the s u m 

..I" ihe resistances iu a well-constructed p u m p is cor-

recth all..wed fur bv ihe equation \ II In 2125 

* // " In ,; it is used w h e r e the w o r k i n g efliciency of a 

,// In L'l 25 
p u m p is required, as j} /( ,.. 

ij, i>. U. Why an* small water-ways through the suc

tion valves of p u m p s objectionable? 

Axs. A small water-way through a valve reduces the 

veloeity of inflow into the p u m p cvlinder, and, there

fore, w h e n i* is small the p u m p has to be run al a low 

velocity, a n d therefore does a reduced quantity of w o r k 

per minute. A small water-way als.. sets u p an in

creased resistance, a n d wastes a high percentage of the 

motive power. 

QfKS. 7. W h a t is the best object lesson w e ran have 

in the right dimensions w e should give to the water

w a y s of valves, a n d the suction nr taibpii.es of p u m p s ? 

A\s. T b e best object lesson tu learn h o w In determine 

tbe right dimensions uf suction valves, a n d tin* areas of 

tail-pipes fur p u m p s , is found in the case of a "grossly 

magnified error," s m h as m a k i n g the area nf tin- suction 

excessively small, and noting the results. Again, the 

correct sizes can be found by correcting one excess, b y 

it< opposite iu excess, that is. by m a k i n g the water-way 

..f a valve to,, large, a n d ihe diameter of ibe tail-pipe ton 

large, a n d then finding w h e r e the best results are found 

between tin* extremes nf the grossly magnified errors. 

, Tu h. f,.,,/i,i,i..f 1 

MINING METHODS 
What ,s Coal Dust ? 

93. What Is Coal Dust ?— We mean by the word dust, 
a crowd uf minute particles uf solid mailer ihal are 
easily suspended in air iu motion; and as this definition 
applies In all solid 1,Killer in a state of very fine division, 
we have clav dust, road dust, stone dusi, brick dust, 
mill dust, grain dust, cotton dust, woollen dust, powder 
dust, cuke Must, cnal dusi, ;,,,il many other varieties. 
Tin* definition just given, however, is only thai uf Un

popular conception, and it is quite sufficient to enable 
1.tu* man P. understand another when its presence is 
announced, or a cause is indicated lhat will produce il, 
but as iis presence in the air uf mines is a cause of dan
ger, we require in kiiuw a great deal nn.re about il. 

W e ought, fur instance, tu know the sizes, weights 
and relative surface areas of tb,* particles, and the laws 
that regulate their suspension and velocities of descent; 
and unless we know the-e particulars we an* incompe
tent in discover the right means of keeping under proper 
control the dangers thai arise in iln* presence of .lusl. 
Th, Iv classification at present recognized is "The 
dusts of different cai mines," -'Heavv dust and floccu-
lenl dusi," and mile-- we can assign the reason why iln* 
dusi of one mine differentiates fr thai of another the 
classification is worthless: and a- I he terms heavv dusi 
and ll..cedent dust an* onlv relative ones, they have nn 
applicate value, and therefore we are compelled tu 
originate a classification that will enable us tu deter-

also how io treat il to keep it within the bounds uf 
safety. 

II..we\.*r minute the particles j n a ,|uM c|mi(] ,„,,,. •„, 
w Rill lo know Iheir sizes, weights and velocities of 
suspension, ami as thc means an* al hand Ihal will 
enable ns to liml these vain,,-, il is our intention 1<> he-

gin in ibis lessmi to explain the standards of measure 

a m i Iheir unit value- and the scales for weighing, and 

iln* 1 values of Ihe weights to be used in dilst-gailg-

ing. T h e measures a n d weights of the particles can be 

deduced, a n d also the velocities required for suspension, 

by ihe application nfthe laws uf ihe velocities of falling 

bodies, and the relationship of the areas of Ihe surfaces 

in ihe weights ..f the particles. 

W h e n a body falls in a v a c u u m ii accelerates or 

quicken- il- speed at Ihe rah* ni 32.10 feel everv second, 

but this law ,- v.rv m u d hlie.l w h e n a body fall- in 

air, indeed ihe increase per second decreases every see

the Imdv falls 

itiun vi 
real ele 
s negat 

'iii!!!,' th,'"pn-'Ih',."!"!,. 
ve, or tbe body begins ; 

d that 
ul.l In. 
II. anil 
faucet 
,• hose 
pre?? 
.,1 will 
ankal 
IU thr 

th.lv-
/ 1 
grams 

this can be run off through the faucet /-'and out tl, 

ibe ln.se pipe /'. N o w lei us suppose it is require 

Ihev, r,l-t f sal dust IC : : ull: f . >t cf M r s h e 

k n o w n , a n d let us -,ippi.se that ihe tank 7'isful 

that its capacity is three cubic feet. If n o w the 

F is opened, the water will flow mil through th. 

/' a n d m a k e a depression, ami n o w the air will 

through the filter (,, a n d then after being clarilic 

flow through tbe pipe / and enter the top uf the t; 

.1 a n d -u <m until tbe tank is e m p t y uf water. N, 

dust that has been tillered nut of"the air will be 

lodged a m o n g the fibres of the cotton wool, and, 

fore, the lube is n,,w disconnected frmn the pipe 

carefully weighed, and if it is found lo be fifteen 

heavier' than it was before the filtration begai 

k n o w that every cubic foot of air contained .1 gr; 

fine coal dust in suspension before it w a s tested. 

Mine Harness. 

tine of tin* v.-ry necessarv supplies at mines is mine 
harness, and as the various parts of a set are constantly 
wearing out or breaking, owing to ihe very severe ser
vice, the necessity of durable portions subject to strain 
is urgent. Haines, iu particular must be made of such 
materials and in sucb shape as to meet hard strains ami 
rough usage. The hame illustrated herewith, shows a 

thai 

last to have an increasing retardation per second, as the 
result of the density of the air increasing. The velocity 
at which a body falling in air will cease to accelerate is 
uf easy determination when the Weight of the body and 
the area uf its end surface is known. 

W e an* all familiar witb tin* fact that a spherical shut 
thrown by a smooth bore gun meets with a greater re
sistance from tbe air, un account of the large ana uf its 
".*nd." than a cylindrical shut from a rifle cannon witb 
a small ""end" area. If a cube ur sphere nf iron and 
an inm I,..It are let to hill down a deep shall at the 
same 1 *nt uf time, the bolt will reach the bolt 
before I he sphere, and if the sbaft is ren/deep, the differ
ences in tbe times will be considerable, and to make the 
matter clearly understandable, let ns calculate a case. 
Suppose then We lel fall a cube uf cnal equal tn a cubic 
foot in contents, and let us liml at whal velocity it 
will cease to accelerate while falling. Then, let "the 
specific gravity of the cnal be 1.3 and the weight of a 
cubic foot will be Hi'.") • 1.3 = 81.25 pounds. The resist
ance due I., the air in whicli tbis cube is falling can be 
fnund as follows: 1,800,000 the square of the velocity 
nf air rushing into a vacuum from atmospheric pressure-. 
2,120 tin* pounds pressure per square foot uf the 
atmosphere, 81.25 = the weight in pounds uf the cube 
ofcoal that falls. 
The law ..f ihe re-islauees nf air produced by bodies 

falling in it i-: A body ceases to accelerate when fall
ing in air, when the resistance per square foul of end 
area, is equal tn the Weight , ,f ihe hn, I *, ; and as the 

resistances vary as the squares of the velocity il follows 

,S00,000 • 81.25 
_= 1 68,980 262.00. 

2,121, l 

That i- to say the resistances vary as the squares ; or 
if 2,120 pounds"require a square nf velocity ni 1,SIIII,IHK(, 
si .25 pounds will only require 68,080 ; or iu other words, 
w hen our falling cube of coal readies a velocity of 202.0(1 
feel persecond.it cannot further accelerate, and ifthe 
density of the air did n.-t increase, the body would con
tinue to fall at lhat uniform velocity forever. In our 
next lesson we will proceed lu show' how the weights 
and sizes and suspension velocities of the particles in a 
dust cloud can be found, and to aid tin* description, suit
able figures will he introduced, but in ihe meantime, 
the reader is advised to give special attention to.this 
lesson, as all future ones will be based upon il. Let ns 
then clearly understand tbat the velocity at whicli a 
falling body ceases to accelerate, i- whal we have noticed 
iis "tbe velocity of suspension." Having, however, 
found the velocity of suspen-imi for a cube of * cubic 
font of coal, we can now dispense wilh Ibe number 
1,800,000 and adopt that of ii< i.l Mil I for our 11 nil, because 
the squares of the velocities of suspension Wiry as the 
weights per square foot nf end surface ; for example, sup
pose we splil uur cube into tWO slices, each otic square 
foot in plan, and ti inches thick, and let one of these 
-lice- fall Mat. it is clear thai iln* square uf the velocity 

110 0011 
ol suspension would be _( 34,500, because, we 

now have halved the weight per square fool of each end 
surface. It would be impossible, however, fur ihe slab 
of cual tn keep horizontal, and if il fell endwise it would 
actually have the same velocity nf suspension as ihe 
entire cube, because for half the "weight, il now has only 
half tbe end area; but if we split the slice into four 
parts, each om* uf them would be a cub,* '-eighth ofa 
cubic foot in it- contents, and yet il Would have au end 
area equal I -I *t 11 nf a squat.- foot; if, therefore, we 

FlTTSBl'IHi II II AMI: 

well shaped, proper]) protected a n d reinforced article 

fitted with strung a n d well arranged fittings. 

A n o t h e r specialty manufactured b v the Pittsburg Har

ness Supply Co. is a double throat hair faced m i n e collar 

w h i c h h a s ' m e t with m u c h favor a m o n g such large con

sumers as the Moinmga Mining Co., W. J. Rainey, 
Cumberland Coal Co., and manv others. Tbis collar'is 
shown in the annexed cut. 

iltiply uf them hy I, we hav, 
4 

I I I , 34,500 the square nf the 

re. Wc have indicated at Velocity of suspension as bef< 

anv nil,*, Ihe route along w i n c h w e are going to travel, 

and lo allow breathing time for study, w e will illustrate 

ance in the dust investigation. This apparatus is 

capable of considerable modification, but tin* one 

before us is the best w e could select for simple explan

ation, and it is illustrated bv Fig. 133. T h e us ' 

Ihi- in-lr -nl is t asure the weight uf ihe dusi 

in a cubic foot of tbe air of a m i n e bv passing it through 

a cotton vvo.,1 Idler. T h e lilt,*r consi-1-of ;1 gla-s lube 7,*, 

which is filled loosely wilh tine fibrous cotton wool, 

to which the very small particles of dust adhere w h e n 

they an* carried into the tube with tbe stream of air. 

T h e a i r is sel in motion and measured bv a water dis

placement w h i c h proceeds as follows: Al the begin

ning uf ihe m e a s u r e m e n t the tank 7'is full of water, and 

T h e Pittsburg Harness Siq 

ness house in Western Penna 

in important part ni ils busin 

is a specialty, also manufactti 

-lock ,,f buggy, coach a n d , 

Cu. is tin* largest har-

nia, and, while having 

devuled lu m i n e W o r k 

and carries a complete 

m e s s , as well as a 

full bin* of harness supplies of all descriptions. Such 

harness supplies as are necessarv fur repairs at mines 

are shipped lo purchasers Oil shortest notice. T h e facili

ties of tliis c p a n y an- such that orders for supplies are 

tilled iu ihe sln.nesi possible time, the large domestic 

a n d export trade d u n e bv ihe c o m p a n y m a k i n g it neces

sary fur t h e m tu carry the largest stock in the citv uf 

Pittsburg In f;:: 1 f :\ houses in th,* country -arry 

larger-tucks. Their illustrated catalogue will he cheer

fully mailed to any m i n e m a n a g e r requesting it. Their 

place uf business is Nu. 50 Seventh street, Pittsburg, Pa. 

http://fo.it
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MISCELLANEOUS. 
T H E S O U R C E O F M A L A R I A . 

The investigation on the source of malaria has had the 

amount'of clinical testimony has'been collected from all 
known malarial districts in North America; the final report, 
however, will hardly 1.,* ready tor publication I'm- sum.* 
months, hut from tin* work already completed certain fads 
have been obtained which will he emhodicd in this short 
notice. 
The introduction ul' artesian wells, firsl by the railroad 

companies win. desired a larger supply ol' water than luul 
hitherto been avuilable, ami the accidental use of that water 
I.v llu* people in the immediate vicinity, soon produced a 
marked diminution of malarial trouble in tlu.se localities. 
The artesian supplies were, on the H hole, so satisfactory to 
the railroads that their introduction became very rapid, and 
in a ii*vv years matt ol' the South Atlantic lines depended 
upon thia source of water supply. The evidence that in the 
exclusive use of tin* deep-seated waters 1 here was entire im-
mtinitv rn.m malarial trouble was apparently so incontest
able that I determined upon a critical examination of all 
waters known tn produce malaria ami those lhat in malarial 
districts were proof againsl ii , this examination is not only 
chemical, hut biological anil pathological. 
In the present state of nur knowledge vv.' do not expect to 

be able to draw a sharp line between waters thnt produce 
malaria ami those proof against il by purely chemical analy
sis : nor, un the other hand, can wc hope tu identify by bio
logical examination ihe protozoa producing that trouble; 
hut we may hy the former succeed in isolating certain toxic 
products peculiar to ilmsc waters only, and I.v the latter a 
certain line of testimony lhat, in conjunction with the chemi
cal investigation, will yield verv valuable results. Thc work 
llms far 1ms proved satisfactory beyond expectation, ami, 
from the work already done, and the character and amount 
of evidence before inc.' I ntu justified in stating that the long-
current belief that tin* source nt' malaria is in the nil* is in 
error. 
The germ, which is nf soil origin, is strictly a protozoa, ami 

reach,*, its highest development in low, moist ground, with a 
favorable temperature. Surrounded hv llu* proper soil con
ditions, this protozoa passes froi ie stage of life im.. an
other with considerable rapidity ; so that in the present state 
of our experimental knowledge it is impossible tu identify it, 
nor is it probable Ihal by culture w e shall he able to produce 
tin* accepted Laveran germ outside of the human system. 
As it rule, the potable water from the malarial districts is 

derived from driven wells not over twenty-two feet dec),, in 
soil wilh clay or sume other impervious substrata, wbicb 
water is generally. 1 ami pal atmde, often sparkling clear, 
l.ut more Frequently a little turbid. This water is tilled wilh 
an incalculable number of these germs in all stages of devel
opment, ami it used -is a potable waler they naturally liml 
their way into the system through the alimentary chi els. 
This protozoa passes through so many forms or stages of life 
1 I.i- in some stages ii is light enough to float and be trans
ported liv tl„* ,nuisl air of low grounds, hul in this state it is 
comparatively harmless except under mosl extraordinary 
conditions; il is nol until tbe surface water is used lhat tin* 
mischief begins, when, bv reason of higher development, i, 
has become much mure virulent than tbat floating in Ihe air. 
Avery short period of incubation is sufficient to develop a 
severe ease of malarial fever in ihe newcomer who uses tbe 
surface water. 
From personal observation 1 know that the exclusive use 

..I' pun*, deep-seated water affords entire immunity againsl 
malaria in sections uf country where no man dared live using 
the surface water. Nor must it be underst 1 that the ex
clusive use uf pure water simply fortifies and strengthens the 
»ystcm against the attack of the germ. The water i- thc 
primary cause of infection, which acts as the direct carrier of 
the germ into tbe system through thc intestinal tract. 
'fhe impression ihal malaria is caused hy purely atmos

pheric influences lias become so lixed in our minds tbat, un
less we co iu actual contact witb thc evidence produced in 
ibe use uf pure water as against tbat heretofore used, the 
physician will, in all probability, l.e very slow to allow him
self lobe convinced (but the won I malarial (mat, had; aria, 
air) is a misnomer, and that malaqua {mnl, bad; nqim, wa
ter) is the word tbat should he used 1.1 convey the pernicious 
effects known under ihe name uf malarial fever.—From The 
Medical Journal. 
A NATURAL BEAR TRAP. 
lu the Yellowstone National Park there is a locality to 
which was given Ihe appropriate name of Death Mulch. It 
was discovered in July, 1888, hv W. H. Weed, of the geologi
cal survey, and the writer, it is situated in tbe extreme 
northeastern porti f the park, on Cache creek, several 
miles above its confluence wilh Lamar river, nr the east lurk 
ofthe Yellowstone, as il is often called. It is easily reached 
bv a horseback ride nf about live miles from Soda Butte, the 
mail station on the route between the Mammoth Ib.t Springs 
and tbe little mining town of Cooke City, Mon. 
In the center of the former Imt spring area of Cache creek 

tbe creek makes a broad pool which "boils" furiously from 

i l , . 

water fountain. Small partieleaof -ulphur arc also floating 
in the water, and arc being deposited about the edge of thc 
pool. Just ahove the pool the creek has cut through a hank 
of sulphur and gravel, .iml a few vards beyond is the debou
chure of a small lateral gullv or gulch coming down from 
the mountain side. Following this gulch we come within a 
quarter nfa mile In the end. or, rather, beginning, which is a 
•'scoop" or basin about 200 feet above the creek. The sides 
nf the gulch, except at ihe head, are very sleep, and in the 
bottom flows a tiny stream of cold, clear water, sour will, 
sulphuric acid, 
W e were making our way up this gulch and bad just en

tered the terminal portion when our attention was directed 
to a huge silvcr-tiii grizzly hear within twenty feet of Us. He 
was* in such a natural position that we supposed him to be 
asleep, but a closer inspection showed him to be dead. The 
body was perfectly fresh, and could Hardly have been dead 
two hours. W e examined the body very carefully fur bullet 
boles or other marks uf injury, hut beyond a few drop-, of 
bl 1 under the nose there was lint the slightc-t trace uf yi,.-

rock hares, besides numerous dead hutterflies and 
One of the bears was a good-sized cinnamon bear, and was i,, 
an advanced static nf decomposition. The other skeletons 
were (iiu,,,-! ,I, i,ude,I of flesh, although the claws and much 
ofthe hair remained. 
At first wc wen* unable tn account for tbis strange accumu

lation of.lead bodies of animals until a clinking sensation of 
the lungs suggested the presence nf noxious gases, and the 
death uf the animals by asphyxiation. The hollows were 

tested wilh lighted tapers for the presence of carbonic acid 
gas, wilh only slight results, hut as a strung wind was blow
ing down the gulch at the time, the gases would have been 
rapidly diffused. A strong sulphurous odor was present, 'hi 
a subsequent visit, however, there was no wind, am) the 
presence of .arl 11 .i,ic acid gas was more manifest, 
1, is likely from the nature of thc surroundings lhat there 

is never a verv great accumulation of this deadly gas, for il 
would naturally tend tn flow down the ravine, and he rapidlv 
dissipated. If (be head of thc gulch was a more marked 
basil, the accumulation of gas would undoubtedly have heen 
very marked, and (he consequent, fatalities more numerous. 
Tbe lirst animal doubtless wandered in and was overcome, 
and thus served as a bait to line the others in turn In their 
destruction. Certain il was, the body of the bear thai was 
fiesl ir lirst visit, was a widely advertised hail , 
see 1 visit some weeks later. 
As Mr. W I bus suggested, this gulch has doubtless served 

as a death-hap li.r a very Inn- period uf time, bill t he-e bodies 

nnd skeletons must be (he remains only of thc must recenl 
victims, forthe ravine is so narrow, and the fall so great, 
that the channel must be cleared out every few years, if not 
annually, 
Since the discovery in 1888, Death Ouleli has been visited 

by people in this vicinity, and it stands without a pee,* as a 
natural hear trap.—Fro wi the St. Louis Republic. U N I Q U E M A I L R O U T E S . 

Probably the most unique met liml of transporting mails 
known to the failed States Post Office Department i- thai 
in daily use between Telluride and Smuggler. The mining 
town of Telluride is located al tbe bead of a picturesque 
gulch, The mountains rise in majesty to cloud-piercing 
heights al„ni, Ihe town, and fnun every precipitous draw* 
between the giant peaks foaming cascades, waterfalls and 
roaring streams come down from the snow-laden summits 
to swell the torrent nfthe San Miguel, which rushes through 
the town. Four miles above Telluride is Marshall Basin, 
situated among the snowy peaks and far above timber line, 
and in this basin is thc little mining settlement of Smug
gler, where the employes nf the great Smuggler-Union and 
Tom Hoy mines make Iheir homes. Although the inhabitants 
have a post office nf tbeir own the postal authorities do not 
guarantee a regular service because of tbe difficulty of keep
ing a trail open in the winter time. The dangerous snow-slide* 
constantly threaten destruction to the bardv miners win. 
scramble through the snow up the steep trails to the settle
ment in Marshall Basin. Until in recent years all supplies 
for the camp in Marshall basin were transported thither bv 
puck animals. Timber I'or thc mines, coal for thc boilers, and 
imn rails were dragged over the trails or packed securelv 
abuut swaying pack saddles ;,nd carried to an elevation,;!' 
12,000 feet hv the burro, When winter closed down and the 
burro trains eould no longer be driven on schedule time the 
the mails and a few necessary supplies that could he earned 
upon their backs. 
But the practical application oftbe endless chain by the 

inventor of the Iluson tram has greatly facilitated the trans
portation of supplies from Telluride up to Marshall Basin. 
tircat iron buckets, each carrying down the mountain a half 
Inn nfore, furnish by their weight the active power which 
drives the endless chain from which thev an* suspended. In 
these buckets, upun their return, the necessary supplies for 
the camp arc placed. I Hie nf t he buckets is painted a bright 
nd color and tlie letters "U.S. Mail" iu black designate thc 
use to which il is put. The daily mail for Smuggler post 
ollice is unw delivered as regularly across the four miles of 
precipice, snow-buried gulches, ami giant mountain rugged-
ncss and with as much safety as between twu settlements in 
the prairies of western Kansas or Nebraska. 
Just ..ve,- ibe range of peaks iron. Marshall Basin is thc 

post office of Mt. Sneffels, near thc famous Virginius mines, 
seven miles above Ouray, a mining town which is as pictur
esquely located as Telluride. A g I wagon trad leads fr 
Ouray 11 p tbe mountainside t.> Virginius mine, bu, in the 
winter lime llie trail tills with snow, an occasional* slide de
stroys the continuity of the route so ihal sledding cannot be 
dune, and the mails are carried hy men with siiowshoes 
There are a number of snowshoe routes in ihe mountains of 
Colorado, hm none nmre hazardous than this one. I'be men 
who carry 11,.- mails over snowshoe route- seldom meet with 
accident. Tbey have learned to understand the peculiarity "f 
suowslides, and when a high wind is blowing or other 
meteorological conditions make traveling along the trails dan
gerous, they postpone (heir trips until settled weather re
turns. Sometimes tbe mails are two weeks in arrears when 
A free delivery system is in vogue in the mining districts, 
though tbe postal authorities have nothing to do with it. 
From every mountain post office trails diverge up C M rv draw 
and gulch. A miner setting ..nt for his cabin, perched some
where far upon a mountain, will take witb him all Ihe mail 
belonging to his neighbors, though 1h.*v mav live mile-- fr 
his place. At each lurning-ull point, a small box will In-
found nailed securely to the trunk uf a stout old pine tree, 
and upon tbis box is scrawled tbe names of all the miners 
Into Hu- box tbe last man from town deposits all the mail 
belonging to miners living up that particular gulch, fr 
that gulch a miner will occasionally descend for thc mail.and 
as he returns up bis trail, he deposits in turn Ibe several 
pie.es ,.f mail in other boxes placed at convenient points. In 
Ibis manner nm* man can save manv a weary step to other 
miners who live out the long winters in Ihe very heart ofthe 
Rocky Mountains. Mail-ar Hotel in a -imilar manner, 
and often small errand- are likewise done Money deposited 
in mail boxes for the purchase of stamps, tobacco', ami other 
notions light iu weight, is always properly respected and tbe 
mission fulfilled, no matter how much tbe snowshne pedes
trian mav he under Ihe intluence of good fellowship a- he re
turns from town.—From New York Sim. 

C H I N E S E T E L E G R A P H Y . 

All Ihe principal cities of China are now connected with 
one another ami with Pekin, the capital, by telegraph, lie-
cent visitors to China say, however, that telegraphing there 
is a laborious and an expensive process, and thai Ihe lines 
area charge upon (he State treasury instead of a source of 
revenue. 
The despatches are. uf course, sent in Chinese, fur not • 

in many thousands of the natives knows any language except 
hisown but the Chinese have nn alphabet. Their literary 
characters, partlj ideographic, partlj phonetic, number many 
thousands. It is simply impossible to invent telegraphic sig
nals that would ever the written language. Here was an 
obstacle iu tin* way of using the telegraph at all. 
The difficulty was obviated by inventing a telegraphic sig

nal for each nf the cardinal numbers, aud su numbers or 
figures might be telegraphed to any extent. Then a code 
dictionary was prepared, in wbicb each number from 1 up to 
several thousands stood fur a particular Chinese letter or 
ideograph, It is. in fact, a cipher system. Tbe sender of the 
message need nut bother himself about its meaning. He may 

telegraph all dav without the slightest idea of thc information 
he is-ending, fur he I ran-mit- .ml v numerals. 
It is very different with bis friend, tbe receiver lie has 

the end,' dictionary at his dhow, and after each message is 
received he must translate it, writing each literary character 
in place .if the numeral that stands for it. Only aboul an 
eighth of ibe words in tbe written language appear in the 
code, hut there are enough nf them fur all practical pur
poses. 
But Ihe Chinese system has its great disadvantages. Men 

of ordinary education have nol sutKcient acquaintance with 
the written language tn he competent telegraph receivers, and 
the literati are m.i seeking eiiipluymcnt in telegraph offices 
any more than uur college professors arc. So the Ciovernmeilt 
recruits ils emploves with much difficulty, besides, the pat
rons of the telegraph an* eompai a, i Vel y few in number. 
There are almost no Chinese win. have business relations all 
nver I he country, as is the ease wilh manv thousands of our 
business men. The public is not invited io buy slock in the 
Chinese telegraph lines, and if it was. nobn.lv al present would 
buy with a view ,0 dividends. The receipts do nol al Ihe 
expenses, and the Government makes up tbe deficit. 
There is another great disadvantage of the Chinese tele

graph system. All n\er thc world the movements of railroad 
trains are regulated I.v telegraph. The orders received bv Ibe 
station agent arc tiled in plain view of die employees, and if 
need he the switchman may take temporary charge and carry 
out the instructions from the central office. Railroads have 
been introduced into China to a verv small extent, and there 
is talk ofgreatlv extending the service. But how aboul run
ning tbe train-' 
A write- in /., Mtmiemetit Cnftmhtf of Paris sav- that if rail -

si be exclusively European and A rican, or retruitcd 
from the literary class. lie says the Chinese (iovemmenl 
will not take foreigners into its service, ami thai Ihe educated 
men of China, who alone ai g the people have sufficient 
knowledge of the written language to be intrusted with the 
actual running of trains, would refuse must emphatically to 
be either train bands ur station agents. 
This is one of thc many small stumbling blocks in the way 

ofl '11 ina's progress, hut it is quite effective in ils way.—Frin'n 
the "Statesman's Tear Book." H A W A I I ' S B U R N I N G M O U N T . 

After an interval of thirteen 1 iths .-\ quiescence the 
volcano Kilauea is again in aetion. On II veiling of 
.Ian. ::, al about II o'clock, ihe inhabitants of Milo Ibe 
largest town on the great island of Hawaii, noticed a 
peculiar rosy glow in the sky Inward ihe southward. Tbe 
tidings llew rapidly and all tbe population of the lovely 
village was aroused and thronged the streets to gaze upon tbe 
beautiful sight. It was known at mice that Kilauea had unci* 
more broken forth in eruption and tbe news was hailed with 
joy. This statement seems a triHc startling when nne con
siders the havoc wbicb volcanoes in general are ap, In play 
with the outward world; l.u, il musl I.,* remembered that 
Kilauea is unique among volcanoes, and that, lively as may 
he ils eruptions, ils great sea nf molten lava has never been 
know 11 to overflow its migbtv hank-. The volcano is in fact 
thc great show which the Hawaiian people have lor their 
continental visitors. 
Although il is 11 j -nev nfa day and a half from Kilo 

to Honolulu Ihe new- sunn reached I here, ami a parly was at 
, made up to visit the volci , and when the Kinau, the 
regular Hilo boat, finally drew away frmn her 'ings and 
-learned mil of the harbor, she funk with ber one nfthe 
merriest parties which has-ailed mil nf Hnnullllu fm* manv 
a long day. The day was glorious; the sea and sky, as 
always, deeply, beautifully blue. The southward course was 
taken, tbe tourists passing upon their trip the extreme south
western point ofMolokai, the green shores of Lanai, and the 
rock coast of Kahoolawe Here the prow ofthe Kinau was 
turned northeast ward, into the channel which separates the 
islands nf Maui and Hawaii Passing Cpolu I'nint, she 
swung -,\i t until her prow pointed io ibe southwest 
and skirled (he great island of Hawaii, until tbe luvelv Hilo 
Bay opened hefore us. 
As night fell the rosy glow of ihe -ky. far away above 

a- was Tbe voyage, were all impatience In reach the scene of 
nature's greal dis,,lav. 
II was l.ut a -hurl lime after the arrival of (lie hnat hefnre 

the entire party was iu in.,tion, the majority iu carriages, hut 
some on horseback. Quite a numberof these last were ladies, 
who, anticipating (his feature of the trip, had brought their 
riding habits with them. A few of these were native Hawaiian 
women, whose custom il is tu ride astride, an.l iheir flowing 
habits, reaching nearly tu the ground upon each side uf the 
burse, and streaming out in the rear when they mile swiftly, 
were a |>icturcsquc feature of the ealvacade. The road 
is bordered upon both sides witli luxurious plant growth-
palms, great tree ferns, and otber tropical foliage; but beyond 
this and partially bidden from ihe mad are tbe coffee planta
tions; I'm* tin- i- the region where the coffee plant grow-, and 
now that thc crown lamb are open for settlement, Ibis region 

Xpl ib, 
producing areas in other portions oftbe islands. 
The journey to Kilauea from Hilo is not far from forty 

mil.-, ami although the mad is excellent, it was nearly sun
down when we reached the Volcano House, when* we found 
ample accommodations. The sensation of •silling down to a 
comfortable meal. and. above all. nf going to bed in a house 
situated close to the crater of a volcano, is decidedly curious, 
ami one which can he realized nowhere in thc world hul here. 
W e did iml, however, retire at mice to bed, weary as wc were 
from our journey, I'm* il is after nightfall lhat the fearful 
sublimity of Kilauea is seen at ils best. Il is not safe, how
ever, (.. venture far away from the Volcano II..use. even in 
the daytime, without a guide, f,*r what mav seem, perhaps, 
as solid ground, covered with a tangle of llowering vines, may 
he a pitfall, where the indiscreet wanderer mav receive an 
unlucky tumble. 
The volcano, as has been said, never overflows the upper 

rim nfthe immense crater upon the Hour of thc tremendous 
depression upon the summit nfthe mountain, which scientists* 
have called the caldera. The outer rim nf the caldera is 
several hundred feet above ils Hoor, and il is a hard hut not 
dangerous scramble down the declivity. Tbe Hoor is com
posed of cooled lava, and is evidenty only a crust covering tbe 
immense lake of molten (ire which boils and seethes beneath. 
Here and there, as the traveller crosses (bis lloor, arc fissures 
through which are visible the fires below, and a stick thrust 
i„t e is quickly charred. 
It isa walk ofa mile or two over this lava lloor before one 

reaches the great lava lake, I l-ilcmaumaii. or the House of 
Everlasting burning. 1 ireat cliffs surround the pit, up whicb 
on.- niii-t scramble. Once at the summit, he gazes down into 
the awful chasm, for hundreds uf feet, int.. the seething mass 
of boiling lava belnw. Fur more than a year prior to the 3rd 
of January the great lake had been quiescent. The* great 
mass nf lava had sunk away, down the vast shall, until 
scarcely a vestige of it was to be seen. But upon that date it 
began to rise in the shaft, boiling and tumbling as it came. Within twenty-four hours it had risen to thc top uf the shaft 
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nn.l Im,I begin vcrllow n, H„. Hour of Hi,1,-1111111111.in 
In 11 lew Imuran lake •.'•*." I, ,1 in length liv *-''»' in width, luul 
l,.ri 1 within tin' pit. uml Iln- I Iv in. r.:i-.-< it." a m i 
until it reaches its ll.ininll size, 11 hen tin. vnlci I- ill lull 
ni'tiun, which is alinut 1.5,111 l,v I.IUMI feet. 

II is impossible 1., ,l.-,ribe, adequately, till' tremendous 
-it-lil Standing upun the crrsl .,1 tl,,- cooled lava which 
-HIT i.l- tin'pit, wi- gnz.il down 4IH1 fi'i'l inn, tli,. cuvernnus 
ik'pths, ii,,,,n iln- , -in..11- Ink lin', il- surface envcred 
will iling fountains ,.!* Inn,. In places Ih,. take i* cnvoied 
will, ;, thii'k, black crust, through which the Iii. - glow with 
,1,, arthlv gleam Sun i.n.l III.•11, from Ih.' .entre ,,l* • 
nf il,.. fountain;.. 11 jit ol" Inn lava, mingled with sti-ain, 
i- thrown up, hul not » u h tremendous violence II- force 
spent, it fulls hn, k uj the crust, where the glowing mass 
remains for a ti nnlil it gradually talk's In,in a brilliant 
r,.,l t,, a rosi glow, anil nl last lo iho .lull black nfthi' crust 
This ,ru-i i- n,,1 i-oiitinuuus. I„u I- formed in detached sh,•<•!-, 
wlii.ll, from li I,, hn,,-, arr uplii-nvi'il hv s,,n„- iri-,.il 11,111-
molioii l.elnw ami. turning, pint, d o w n w a r d ami disappear 
In-low lliv glowing r,.,l suit;,,-,, of the lake. A period ..I" great 
activity then ensues, Ihe Hunting cakes of eneruste,! lava 
la-ins tiissed violentlv ahout, like cakes of iee u p o n a .storniv 
-en, ,,it, him; ami plunging until the whole surface nf till' 
lake is a glowing mas- of fire, from which the iiiiliiuki'r drawn 
hark an,I shelters hi- face IV,,1,, ll,.- intense heal, llv ami hv 
the lake, little hv little, heenines in.n,- -iiiiet. the intense 
agitati -cases, and again lie- sheets of black crust appear 
upon the siirl'acc. 

W h e n these ebullitions occur theair is tilled witb a curious 
substance, to whirl, i- given ihe inline of " Pel,- - Hair." li 
the nivtbologv o f l h e an, i. nl llawaiians, Ihe g,,,l,le- Pel. 

le iicr honie ill t h e H o u s e o f Everlasting Burning, anil I, 
I,', appease her wrath. I'ele's hair comprises masses ,1 
minute threads ,,f lava, d r a w n ,,ut. it is p.ipulurlv believed 
bv the action of Ihe wind 1 ll.,- sprays of boiling lava 
Scientists, however, lin,I , her exph lion ,,l the phi* 
11,,in,-, in Ihe-nddeu liberation of the water, vapors win, I 
arc mingled wilh the molten lava. hen.-ath the surface of tin 
lake Whatever m a v he the scientific cause of this ellriou, 
formation, it remains Ihal greal idles .,1 I'ele's hair 
resembling liii.lv shredd.-.l asbestos, ale always found cling 
in- to ihe rough lav.1 rocks lo lie- leeward ,,1* kilauea, and ii 
ii.KU.tlicr.il in large.plan - hv tourists as a souvenir of tin 
Visit t o t h e Vole, 

li isiinpossibletoa.il ttli'lv describe tlie gorgeous terror, 
,.1 llaleniaiu.1:111; to picture the [ r, im-iii I, ui- intensity o 
color Ul II..- surfaee of the lake: to describe " 

The 11,-in,nil- make a singular deduction In,in the passion 
,,l savages for gaudy colors, and have concluded therefrom 
that they do nol perceive violet, I,hie, ,,1-greeii. These colors. 

pie- Willi,,HI going further, moreover, the ancients bud in, 
special names h, designate all colors. The Israelites knew 
nnly white. I,lack, green and nil, and in II.,mer. according >,, 
I'lailstnne, we lin.l special names only fin* green, blue, nnd 
violet, llm why not simply admit tiiat savages, having a 
language j r in precise terms, denominal ily that which 
-nil,,- ihe,n, :m,l Hen -,,11,1,,-r cnlors heing indifferent t" 
tbem, thev ,1 1 think t., mention them hv n speeilie luun.'. 
Thus, the Haltas nf Sumatra, in contact with the Hutch. 

have taken the term blue lY.mi the Iniignnge of the latter to 
designate that color, whieh thev distinguish perfectly. So. 
I,,,,, cerlain African pcples have horrowe.l the word blue 
fnun the English. They, therefore, distinguished the color 
previously, but did not cunecrn themselves al t giving it a 
in, TheCree Indians of British America call blue by a 
inline signifying 'dead man's country color," i. e, "sky 
color," ihe spirits ofthe dead being sup, I to ascend to 
the sky. 
Tlie ancients had no special lernis to designate certain col

ors, and yet they used theni in profusion upon their nn,no-The Egypl 
ml black. : 

•How, red, hi,,,-, green, li 
orreel perception of I h, 

The two-colors that occupy most space in the 
the enameled hriek-'of the Assyrians are bin 
lllne aim,,-i always furnishes the ground, vrl.il 

id veil,, 

t thl 

..I.i, ,1b plate 
i,re,,ver. thev set off 
•r, bronze, ivory and 

lor We know that 

,,! :ils , 

id satl'r, 
Ihe varying shades of brilliant red, yellow, ..range, 
m will, whieh Ihe rugged w n l h nre here and there 

hcsputtcr.il, ami by which Ihe dense blackness "I the surfaee 
is intensified ; ami. above all, n, he nble h, slmw [hat pall ,>( 
n a n - in i: r which forever hangs nver tin- surface I 
through which Un- remoter wall nf tl rater is indistinctly 
visible; :,n,l, thill light, billowy cloud whieh ever hovers 
high in ihe nil- ;il„.ve Kilauea, and whieh is tinged with 
n rosy red, l*,,r a be; light tn se: II miles distant upon 

o l i II 

into its depths; but the longer -gazes, ihe re does the 

are loath to'leave it, nod linger long upiin Ihe brink" nl* 
Hali'lnalllliaii, returning again an,I again 1,, gaze inn, its 
awful depths.—From tin l!„-l„,, Er„,i„a Transcript. 

COLORS ACCORDING TO LATITUDES. 

An i-n.leavnr 1" liml a cause for thc predilection nl* certain 
peoples for a certain ,-,,!,,,-. wbile sucl lor is put under the 
bail in ; ther latitude, must, w e think, prove [mil, W h y 

tin'iana ni'i.l'lhe Antilles il is the color preferred par exccl-
l.-,i,-, -• W i n do w e like blue, and w h y ,1,, Ihe Japanese de
test red? flu- is; lier ,,f surroundings and habits and 

I'.m it'll,,- cause is ,,i slighl cunsiiiucncc, the fact is. never-
theless, ,,l* interest to note, ami w e have evidently here ideas 
nf extreme importance lo the exporting manufacturer whose 
products arc desig 1 lin- reunite 1 pies having customs dif
terent I'roi s. At Ihe epoch nl whieh .Inpi pencil ils 
l„,,-i- I,, I'luropcan ",n ice, a certain manufacturer ..1 
Havre hastened to ship thither fabrics of the st beautiful 
re,I Thi-detail, nf trilling appearance, had escaped him. ll 
proved a disaster and Iln g I- re i I ou hi- bands, 

llr. Felix licgnault has endeavored I,, put ll little order 
into Iln- cnelaturc of such preferences I limls. along 
with all anthropologists win. have studied Ihe ipiestinn, Hint 
savages arc especially fond of lumi s I dazzling colnrs 
Ifwe turn l,, II,,- negro, II..- North American In,linn. ,,r tlie 
Polynesian, w e lin.l Ihal he alw ays bus a predilection for red. 

According I" Cook, tin- N e w t'aledoiiian admires every
thing that i- red mnI is prodigal of t I.i- color for the embel
lishing ,,f Iln- poles of hi- hills, his carvings, and Iii* images. 

In N e w Zealand H ivniil.l only he -essary to puiiil n 

T IV colors kll'nWH In Ihe I in) i Ves '• ,1 , till',» ,11. before Ihe 
arrival of the w biles, were, according 1,, llolline. red, white 
ami black. Tn-duv thev n » him- iis a color nl* mourning. 

i*,,,,,,. remarks thai ilm color preferred I.v Ih.- si; -I, 
Kafirs, ;, | iilc of Afghanistan, is red, which is especially 
the color of certain nnianiclits nf the chiefs. 

\, g the ancients thc cbnscli color w a s purple. 
.m thee niv. Urn peoples of Hie -lb have a purtiriniir 

liking for so reoloi-s. 
W e are especially partial I,, blue, ami regard yellow :,-

riiliculnits. 

clothing'.'"' "* ' "' " ""' "'" ' ' "'" '"' ' 
The savage Aill I* Ihe i-ln.nl ,,f .1.—.,, ;„,-.,,-ding tn |l\-

howski, prefer blue, no,I tat beinselvcs wilh Ibis coh'ir 
ill 

I.,l H- lll,« pass In Ihe French C..1 s. ll, (',,llgu, I le 
Brazza idwuvs earrieil brighl red , -I,,11 tin- his ,-v-
changes, tin the enntrarv, in ll,.- S Ian, w e have I,,,I,, wilh 
the Mussulmans, w h o are re civilized T h e m e d i u m of* 
,'M'l ge i- here bine or long coll loth. The I; r is ily.il 
indigo blue in the Indies I a m r shade of blue would 
I" rejc 

'fin- M n - - n Inn -„i i- distinguished I the fetichisl 
negro hv hi. I,,.,- for I,In,-, while Ih,- fetichisl prefers red. The 
former I: himself wilh blue, while lb,- latter siueai's hi* 
body nilh ,• In-r. 

Illlhe f'l'elll'h III,lie- ihe elnlhillg Wlll'll - CspciillllV led 
nnd yellow, while Iln- blue liml- little lain,- I Hie main 
iitfii-lation* of the w. u is lo color their skill with saffron. 

In i,„ him, bin;, Iln- color- I used are veil.™ nod red, 
I then enmes green. Thegnds are gilded 

I the Antilles 

Finally, the tlrceks were fnnil 
they bad Ihe In.bit of painting the frieze of th, 
I,hie. Ill the I'ai'tlieiimi. Ihe front ofthe mctnpe* was red 
and blue and yellow were distributed throughout the rest nl 
the edifice. 

chient practices. Al the Universal Expusi'ti. flHSO, puly-
clirumv was tried, hut blue always prednininated.—From "La 
Science en Fumille." 

DISCIPLINE AND ORGANIZATION ON AN 
OCEAN STEAMER 

.1,1*1 ;,s Hie gnvenimenl ,,1* eili.-s is divided among III, 
Mayor, Aldermen, Boards of Commissi -is, etc., of various 
departments, s,, the administration .,1* a giant steamship is 
divided into specialties. T h e m a y o r is the chief officer nfthe 
city, the captain is the chief officer nfthe ship. II,- is m o r e 
thnn that. F r o m the time she leaves pnrt until she enters 
pnrt he is master of thc life nnd liberty nf every person 
aboard the ship, as well as ..fall Ihe property in it. M e is an 
autocrat. t >l course, he must administer his authority 
wisely. Unwise autocrats don't last long, whether all,,at or 
ashore. 

T h e head nf each department is responsible fm- all thnt 
goes on in it. The first officer is nt the head of the crew, or 
navigating department. T h e chief engineer directs every
thing connected with the engines. T h e chief steward has full 
control of all that has 1,, dn with the comfort nf the passen
ger* 1 crew. Each of these chiefs makes a written report 
nl i ti every day. Tims tin- enpnin is kept informed of 
everything pertaining In thc ship's welfare. 

Every one oftbe senior officers of the ship is a duly qunli-
lie.l master, capable nf taking her around the world if need 
be The day is divided int.. " watches." or tours of duty, of 
r.iur hours each, tine junior officer is on the bridge with 
each seniur officer on duty. T h e senior officer directs the 
ship* course, lie never leaves Ihe bridge while he is nn 
watch. Slmuld he do sn be would be dismissed at nine. 
There is un excuse possible, ll w,,uld be just as if he hud 
died.suddenly. His friends would all feel sorry, hill nothing 
enuld hi' .lone I., help him. T w o seamen are always on 
watch in the how- oftbe shii I two n m r e in the foretop 
Twice as m a n y are on the lookout in thick weather. 

observations ure take), everv two hours. In tlie good nhl 
sailing ship days Ihe captain was content to " take the sun " 
al noon every day. If the sky was cloudy I'm- a day or two 
it really didn't mutter m u c h , for be could ing along on dead 
reckoning. Bill ni. in. ncean grey li, mini, rushing nver the 
enurse between New York ami Europe nt tin- rate of m o r e 
ll twenty miles an hour, il is highly important that the 
ship's position he know i. nil tin- time. Fog m a y c o m e d o w n 
nl any m o m e n t , observations m a v not be obtainable for ten or 
twelve In,urs The positions nf lllnre thm, |ll<) stars 11 re 
kn,,wn. By nhserving any nl I* these the ship's whrre-

loiiu-' I in n lew minutes. , if ,-nurse, the 
id* 

along lb, 
nil: Vb, 

h nhl 

In'Tallin ib- a -min,- ado'p'l u pale rose culor lor lb, 
clothing. 

nle vear after year. Vet Ihi 
familiarity never breeds contempt or any carelessness. N 
m a n k n o w s nl! Ibe influences Hint affect the currents .ifth 
ocean Y o u m a y I'm,I ll urreiil i - place the sum 
I,,,l\ limes in sue,,-si,,,, mi the forty-first trip il ,,,;, 

ntirrly changed. S o m e ti s a big storm thai das elide 
lour or live I r* before the steamship passes a certain plan 
m a y have given |be .surfaee current a strong set in on 
direction. There is no means.ir telling w h e n these inllueiic. 
m a y have been at work, save by taking the ship's positio 
frequently.—Femu Harper'. llimiul Tuhlc. 

THE SHRIMP. 

The shrimp is iiscavi'iiKer; it will ent almosl anything. II 
i- n greedy creature; il m a y often he seen in aq iuni tanks 
I,, seize n pie,,- of food weighing mure than itself Ifthis 
scrap should he lying on Ihe bottom, the shrimp with its lirsl 
effort a swooping d o w n i, , migbl raise il clear nnd 
Hi, II he e m u pel led to drop it, or to sink with il again to the 
boll , there to attack it piecemeal. T h e shrimp is often put 
in aquarium tanks In help I |, Ihem .lean; il seeks mil mid 
eats neglected scraps ami little hits of food pul in for other 
murine animals, but which the nthers m a y buve missed and 
which m a v have settled d o w n in crevices .'.,- other by places 
Ilul while tin- shrimp i* ilm. useful as n scavenger it i. 

-essary al feeding time to sec that it does not gel also the food 
intended for H Hi.-.' mil.Ilnls. Ihe shrimp I e v, -ee.li led.. 
quick i vi... nl and il m n y dart d o w n and seize Ihe food 
uul of Hn- gri ' III, animal m u c h larger Iban itself, and 
,1 W.illl. illy ready In ink,- food from llm hell,I,-* -en 

im, " Ibe lighting crab. A tiny sin- w I nol foi 
a m o m e n t hesilatc I,, feed upon a dead lish held in Ihe grasp 
..fn lobster, trusting to its agility I., .•scape if iln- lobster 
slmuld resent the intrusion, 

llm while the shrimp i* able I,, and does hold II* o w n 
remarkably well fur ...... of it* size, life is bv in. m e a n s 
all plain sailing fur ii , Iherc are uther creatures of the sea 
thai are quite as quick ami quite as merciless, ami Ihal snap 

heshri whenever tbey gel u chance. Here m a y he a 
lend nicnbaileli Iving mi H,,- bottom will, live hundred 
-hi-imp* :H work upon il pulling and hauling I Hu-shrimp 
m a y gel an extra big piece, mil. I,, be attacked by three ,,i 

four other shrimps Hint leave the iiicnhn.len nn.l light with 
llm shrimp that has the fragment for the possession of thai 
T h e wuter is alive with shrimps ;il t the dead lish. 

Along comes a big wcaklish or a striped bass. T h e weak-
null m a y see the shrimps feeding limn ii distance ,,l" 1,1, 
nr twelve li-cl away. Ifthe wcaklish ever laughs, il probably 
laughs on an occasion like Ibis. II m n y approach along the 
lint. it m a v dart d o w n obliquely, ami dash through 
llu- m a s * ,,l" shrimps wilh open mouth, sweeping awav 
a dozen of 11,cm and dispersing the rest. T h e dispersal, how
ever, is likely to l.<- but temporary: ibe iveaktish is not apt 
In return In this particular quarrv; il seems I,, regard 
the meeting with the shrimps ar I the m e n h a d e n a* only 
nn in, idem nf it*,Inv* incnmlf ring uml it goes il* w a y and 
the shrimps return to their pn-v. 

But it might I,.- Iliol u little school of basse s along, four 
or live or hull" a dozen of them, and these migbl follow u p 
the first dash by pursuing the shrimps until, if Ihey had i„,l 
annihilated Ihem Ihey bad .111. I uul 1V dispersed t h e m — 
From X. V. fiun. 
CRIME AMONG ANIMALS. 
Professor Lonibroso and his disciples have long been trying 
I,, ,!i*e.oer why, in the animal specie*, some are, a* w e class
ify actions, "good," uml nthers " .** Quite evidently there 
are, a m o n g Ihe lower nr.lcrs ..I* ereiitinn as a m m i g men. cer
tain individuals whicb .In mil seem callable ..I* living ami sul-
isfving their wants with.ml doing h a r m to their fellows 
These are consequently criminals, and almost everv variety 
,,f h u m a n wrong-doing i* to be found a ng them. 

There are constantly cases of theft a m o n g bees. Thievish 
bus,, tn save themselves the trouble of working, attack well-
stocked hives in masses, kill the inhabitants, rob llu- hives, 
and carry off'the provisions. Then, having acquired a taste 
tin- robbery and viole .thev form regular colonies of bri
gand bees. 

It is n still i c carious fail Ihal these enemies to law ami 

mixture ,,t*' honey ami brandy' I..' drink" They grow ill-
disposed and irritable altera short enurse nf it, nnd lose nil 
desire I,, wnrk Finally, w h e n Ihey begin tube hungry, they 
attack and plunder the well-supplied hives. 

In aim,,si every dove-cute there ure birds which try to ob
tain materials for Iheir nests hv abstracting straws that have 
been collected hv others. These theives nre not nnly lazy, 
thev are untrustworthy curriers. 

Murder ia soineti * committed by animal* : the kind oi 
killing whieh has nothing to do wilh the struggle for life, hul 
which arises from malice nr passion. Storks often kill m e m 
bers of thc Hock wliich, ut the time of migration, cither refuse 
to follow tbem m- are unable in do so. Purrots sometimes 
attack tbeir companions, and crush their skulls In repeated 
blows nfthe beak, and even I s have been k n o w kill the 
feeble and lame a m o n g tbeir chicks, and bring i uly the 
strong. 

A distinguished veterinary surgeon says thai iu every regi
ment of cavalry one m a y liml horses which rebel nguinst dis
cipline, uml let no opportunity escape tbem ,if doing b a r m 
cither In m a n nr I,, their companions. In dealing with them, 
it is always necessary to lie nn nllc's guard, audit is frequently 
imperative In separate tbem from the others in Ihe stable, as 
thev try to steal their companions' I'.m.l. W h a l is m u r e curi
ous still, their skulls all show u cerlain formation; the fore
heads are narrow and retreating. 

Fiery fuel in leg:,nl tn the ulily ,,l* the beast, as ill the 
ease of m a n , goes tn show b o w stroiiKly actions are influenced 
by birth and training, and h o w reverent w e shold he in at
tempting tn judge even ..ur beasts nf burden.—From -Tli, 
Forum." 

AFRICA'S WHITE NATIVES. 

There have alwavs been va.-ue traditions of a white race 
locked u p ill the interior, bul w h e n the tales hav in- tn he 
tested the white race generally turns nut tn he merely a tribe 
nf lighter-colored Arabs, keeping all Ihe characteristics ofthe 
in,.-uml having none of the white man's, lint in this race 
w e have something m u c h more correct und precise. 
t'apt. Laryinore, al present A. P. .'. In sir Francis Seott, 

was sent u p to Koranza on a mission, and staved a consider
able time in the eapilal. H e took advantage of the oppor
tunity tn inquire about this comparatively u n k n o w n race and 
its neighbors, uml was surprised to find thnt there was an ac
cepted traditinn thnt II.ere lived, un indefinite n u m b e r of 
davs' niarel.es lo the northeast, n tril I* white men. Fttr-
tlnir inquiry elicited the statement thul they lived on Hie 
skirts of a desert, whicb was difficult nn.l dangerous to emss. 
A n e m i a s hud been m n d e to avoid this desert hy passing 
through tbeir country, but tbey were fnund tn he s,, fierce and 
sn absolutely devuid , if fear that the caravans preferred Ihe 
dangers of the desert to the hostility of thc white tribe. 
Such circumstantial statements induced Capt. Lurymore to 

m n k e stricter inquiries, and ut length he found a Molu ne-
,l,i,i priest and Hadji, a m a n -i great integrity and -i,ha
ul.le influence, lie bad been In Mecca. I il was nu I,I. way 
there and I k liml lie actually saw with his o w n eyes one of 
Ibis while tribe. 

T h e m a n In question was annul nnlv with a bow nnd ar 
row, but s m h is Hie rentitati I" lierccliess possessed hy the 
race thai the cal'iivan did in.I remain l.ing in his vicinity Iml 
left the place as quickly as possible. Al Hadji saw him ,li*-
tinellv. ('apt. I.iiryiuore, w h o , by tin- way, is a type ofthe 
fuir Saxon, interrupted the priest in his stury, and said that 
Ihe m n n musl have been simply a ligllt-colured Arab. "No," 
*;,i,l Al Hadji, "I -aw him close al bund and be hud light 
hair ami bb yes, exactly as v.... have." This statement, 
nn.l Ibe. irniation il had received hy m a n y rumors and 

integrity ofthe mail who made il. Consequently, Capt. Lury
more took d o w n his tcstiii v in writing;. T h e existence of 
such a race i- [Irmly believed in by most of the gold .-.,;,-, 

Unfortunately, owing I,, i\i<- fuel II,nl the reckoning of the 
prngress nf the , aravan is dime in the *, cureless wav, (he 
spotei ,,l hel,,,: I Al Hadji savsil ia m a n y davsfrom 
KoraliZil, whieh might u • I,uml miles.—Frmn the 
l..„„l„„ Iluihi AVie... 

CABLE LINE TO BIG VOLCANO. 

Engineers have completed Ihe survey of the yolci Popu-
,-at,-p.-ll, for the purpose of determining the besl locution for 
anucriul cubic railway 1,, Hies il. It bus been deler-
mi I to start Ibe line from the i,,,,, I, ,,[ Tlninneu*, ,,,, Ibe 
northeast, and I isls will be nhl,- in m a k e Hie nsccnl In Ibe 
-HI ••' Ol Iv IS.IKlll feel above till' sen, w i 11, el, I i re ease, and 
also.lesecn.l intn I he crater, where tlle work of extracting sul
phur is going on. T h e tram line will i,u,net nt the base of 
the cable line with the Intcrocealiic mil road, snthat Hie busi
ness of shipping sulphur will I henplv ace dished. 

'fhe ilrninage tunnel, imw .-.n..|,1. 1.-. uieuone* In.oi'l meters, 
or ubnut six miles. The grand drainage eamit, now substan
tially complete, measures 17 kilometers. T h e slopes ut the 
sides require finishing and will he finished by next s u m m e r , 
uml - more excavatiun, aboul I.ono.mm cubic meters, will 
be made, llu- total excavation being ll,i*uo,iimi meters.— 
'."-' gc 
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NEW INVENTIONS. 
idol. T h e mosl effective angle for these grooves enough In contain the Hold ii A partition IJ divides this 
,und to be about 171° between the axis of the p u m p chamber into two pints, uml the passage between theni i* 
agent of any part of the spiral. T h e wuter is forced controlled hv the click vnlve 1;; W h e n tin- chamber /.' is 
1 lb, -a m o i,s, ,1*1 be, -use I piston, simultuncuusly, lull of water, the float li rises, ami hv menus..1* lever 17 pulls 
ng Ibe pi 1, In Fig -1 Ihe pistun is 1. hollow d o w n Hie rod Is and thus lis a vein *** shell 111, huving grooves upun both outside and inside. Conn- valve 111. T h e si 

ter grooves ure formed 11,1011 the inside of Ibe shell I I. and against the e v e r ; 
up,,11 Ibe exterior of the stationary d r u m 20; 
..I" the machine is doubled. Io Fig. :l Ibe 
z.uilallv und has two sets uf spirals which c o m e toKether at and the 1 

N,,. .v,l,.-̂ is. Fnwiiii. S. MeK1x1.1v, D E N V K R , C O L O , l'ut- the middle T w o setsof streams are thus set in motion at the 
,„/,,! Dee. lill,. 1M>5. Fig. 1 is a top view of Hie complete same time, mid the end thrust nfthe revolving piston against 

M I N I N G M A C H I N E . 

he holds il up 
he closed bythe 

bus the capacity dropping uf Ihe Iloat, then Ihe vnlve will .Imp und close the 
st.111 lavs hori- port til. W h e n -'1 is cluseil the steam in the tank w ill cool 

II diminish. Hack pressure ft- the 

m; 1, Fi . side. -h-VU I i ftlu-*allie. T h e cut- its beuring* i* balanced 

LAMP-HOLDER. 
No. 551,818. Al'AM t'oilO, WlLKEt-BARIlK, PK1> 
Patented llec. J',11,. IS9S. Fig I shows the ee. 
arrangement ,,l llm device, and Fig. *• is 11 

bniler will force tbe water remaining in Hu- lower purl uf /,' 

ting 1- perfor I by a rn.ary bar A* which is armed w ill, ;-pc-tive view nfthe holder, on a larger scale "i'be bracket iiu,"mXldu"^^ 
detachable .1 r bit- This bar is Huppurted 111 bearings is made ..I* tin, in twu piece*. B a n d ',, which arc stiffened j,, | r,„ n Hie feed nine": uml fill the 11,1, o-uu* The Moid will 
under Hu- clamp boxes •-'-*. /''.nn.l at tin ler end it is along the edges with wires. A piece oi leather. ,-. i- riveted *, ,,,,,„. ,,.,'„,"• • " . " U ' . ' l„ „ I , u 
-ma I and braced by the arm V. It is rotated hy spur n, llu- top plate ',, and the hook of the lamp is inserted V, 1 ,.. ., !..,,, .,•„,.,. ti„.' ...i,-,- • ' .1.,1 ,',-.. " , 
gearing J, which is driven bv the engines II. •flic scraper in the hole i>. T h e two wire guards e serve I eieiilthe ';,, ,.,,,,i 1 ii~, i,,,',, ' ' 
chain /'. isdriveii hv menus of bevel gears ", "', from the rear lamp f m m swinging sideways, uml the neck uf the In i- ' 

^bS2^H.$&F&^&%£$£\ tM^J^'^r^Si^^rrU™.-* ARTIFICIAL TIMBER. 
nnd 3. Tin* machine is ti*.l forward, upon it- ways. I.v means tn plav through ii. wlu-never the wearer nf the ean stoops Nn. .",.",:;.sjl. JOSEI-II II A M U , - , I'JIILADKLIMIIA, P A /'.•>-
of air pressure in the cylinder <,>. This feed cylinder is do w n w a r d , T i m s the lamp ean swing forward only and nil ented Feb ill-. ISM. Thi- material i- composed mainlv uf 
attached hv trunnions I.. the eross-girt II, and the nisi -ml side m o v e m e n l ur turning is prevented long coarse libers audi ;i- sea •_',;,.- marsh reeds -alt hay 
i- e >lcd in thc cross-head It. Th.* pressure of the cutters palmetto liher, etc., whieh arc laid parallel ami with ends 
against the coal is thus m a d e elastic, and of constant amount, c H A t - M M r Q r c s - C M overlapping. The-, arc mixed wilh a Idling of sawdusl or 
Tfie guide ha,*- arc tubnlar, and an- jointed so thai other S H A K I N G S C R E E N . ground peal, a n d a r c pressed intn approximate shape- the 
sections m a v !>,• joined to them, In anv length desired, T h e No. 552,5ftf5. I'IIII.I.M- F. P O O K R A C O I I , AMI-..,HI;--.-,, PEN.N \. pi-,-.---,irc h e m - siilli* ien, ,.. -in* ihem a density nl' say from 
cross-girts /.', /.", m a v he loosened and moved along the guide Patented Jun. 7th, ISUH, Fig. I isa in), view n|' the machine, forty-five in seventy • ids to the cubic foot su that the 
bars, and clamped la-i in new positions, witl I with.haw- the screen wires or riddle being omitted ; Fig. 2 is a side view stick w h e n completed will !.,• -uttieienilv In. m..-.-, us lo 
ing the machine from the cut, thus enabling the machine t.. ofthe s o m e ; an.l Fig. I i- a detail of the cam. Tb,* riddle is securely bold a nail or spike driven intuit' While the libers 

a,.* -till in the press they are 
I ml witli steel bands ur win*. 
from three ,.. eight inches apart. 
Alter having thus been com
pressed and hn I. the article 

work id 

PUMP. 
N.i. .V.I.N..;*. Ai'ursTK I>KSI;OI-*TK, OURSSA, RI-SSIA. Patented 

!>., _'',lli, is1.'.'.. Ves. I i- a vertical section, illustrating u sim
ple form n[ tbe machine; Fig. 2 -Imw- a double p u m p , an.) 
Fig. 3 shows a horizontal variety. Tin* body nf the p u m p i-

FUr /. 

•d fn 

attached t.. the frame 2, and the stuff which passes through the pros and imnu 
it is received in the hopper 18, and is discharged through the sist- preferably nf : 
opening 20. The screen box 2 is suspended by swing links, the proportions of 
-1 and 11, t'r..in collars*, whieh ean be adjusted to any heighl pitch and from s, 
desired, upon the posts :-l ami s. The screen box is pn>vi<le,l dead-oil. Thi- c 

[.itch, petroleum, lar, or dead-oil in 
ul one-eighth In one-twelfth of Hi. 
•ights in four-twelfths nf ih.* tar oi 
i.l nil will penetrate 

witb bumpers 17', which strike tlie beam 17, when it i- pulled one-eighth tn --I'mirth ofan inch. To still further facilitate 
forward by the recoil ofthe springs 1(J. Thc tension of these the penetration of said nil. ihe article is immersed in a sec-
springs ean be adjusted by means of the wheel nuts and eye ond and heavier e, nnpnsitii.n nf snft pitch, petroleum, tar, 
holts 2s. Tbe screen Lnx'is pulled hack hy means of cams II. and resin-oil in llie proportions nf ahont ten-twelfths pitch. 
upon the rotary shaft in. which engage rollers lit. These -twelfth tar, an.l one-twelfth resin-nil. Thi- second corn-
rollers turn mi a rod 11', which tics together ihe pil men rods position will readily blend with the first and will cause ihe 
12. The pitmen are connected tn bracket- 1.1, which can he composition in penetrate fr ne to three inches A- the 
turned ahuni ihe pivnts 14. The strnke of the screen ean he article tbus produced would l.e very inflammable if left in 
regulated by adjusting these brackets so that the rollers24 are this condition, a third application is used which causes the 
moved through a greater or less distance hy the cams. The further penetration of tbe nil. Tbis composition consists of 
pitmen rods are supported on mllers 30, as shown in Fig. 4 any kind nf oil whieh due- not readily mix and blend wilh 

the former compositions—such a- coal-tar, bitumen, or as-
AUTOMATIC BOILER FEEDER. Sb£ltluu™tv"ftilli>(l nr-'hvdranlie cl-mi'm'is ailde'l therein' 
a circular shell 2, Fig. 1, which has a spiral groove, extending No. 553,470, O R L A J. SCOTT, F M H M . U M , I M , Patented and tbe articles are dipped' and allowed to remain therein a 
from end to end, upun ils interior surface. The piston is a Jaji. :i*t, 1896. The lank 2 is made of anv desired size. Wa- suitable length nf time. This application causes Ibe lirst ami 
cylinder!,, bavin- a similar spiral groove Upon its exterior ter is supplied llinmgh Ibe pipe:'.; -Iearn is supplied through second ones In penetrate verv deeply. Thc surface of thc 
surface, bul running in lla* reverse direction; thus, if the i the pipe A ; and the water goes tn ihe boiler hv llu* pipe IG. article, while Iml and gin y, is coated with .liv -ami and 
groove in the easing he right-handed, thai in (he piston will The chamber li is comparatively small, being merely large cement, which -ive-a surface like -tune, and is very durable, 
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BREAKER TOOTH. tefinl liee ins puek.'d ami I11111I. Only 11 *uuill quantity valves. Consequently the discharge vnlve i* opened 11 little 
of sneli granular iiiiiti'riul - 1,1 lie supplie.l frnni time 1.. before the plunger rearlies the .'nil of the suction stroke; an.l 

X,, .mi.ii.', i.i:.m,.i: « 1 in.- i u Iv .1. I,,, 1111 1, I ' m - ,im,, heeuuse I,,,, 11111,-I, ,,l" sn.-li granular iniilerinl ivoul.l ,,11 Hi,- furring side, II.,- suction valve i» opened 11 little 
T.I*. I'i:**. l'„i,„i,,l ,\„e. .•ml,, is:,.,. l.i« 1 i» u seen il hilciTcrc will, the i.ncruli 1 lie, hill before the completion ofthe forcing stroke. In other words, 
side view; uml but. ** is 11 view ,,! llie under si. ie toll ,hl, , ,,,,,,,. havt,, „ ,|„, ..,„„. - ],.,„, " „,.„ is „;,.,.„ 
piece. H.'• re vul.le *t,-,-l Ui'tli, now ,,,111111,,illy clnployi'd ; ,,, ,|u. „,,.,„„ ,,,|,,.s |, |. ehiilllcl thill liy letting in tlle 
111 .'rushing rolls for breaking coul nn.l ores, nre very expen- C O A L H A N D L I N G A P P A R A T U S . I pressure fr the column, inm the end of the mrti.111 stroke, 
»'«' ' :..1,1:1111. because ll„- point* .vear nwnj quickly, and I t|„. engine I u n l s ,|„. center* easily, uml tin- wnter barrel 

mcli tune 11 mI x,, ,-,-,;; 1 ,*•_. |[„ U M I I , T I I E W , 1*1.111:1 .INI.. .1111,, Patented is HI kil nil I. solid water, *" Hull tlie return stroke 1* m a d e 
./.i„. /;//,. /.*",,. Fig 1 i* :i side view, ami Fig. 2 is 11 top view, without shuck This iiri'angelnenl reduces the capacity of the 

_ b This apparatus consists of a scoop or shovel.1, whicli i* *u*- ; puuq u.-wliiil, bul ii i* claimed II,:,I II,,- I,,- i* 1111-1-

the i'e vnl uml repair,,!' tin 

labor. Tin- 1 1, here shown bus a body and shiink nf 
tough iron or steel, anil tlle p..ill! i* 111:1.le detachable. The 
apex is made pyramidal t..*uit tbe style ..I' the body .1 The 
1,,], pie,,- /,'. i- attached I,, the l„„lv by iiieaii* ,,l* :, circular 
shank ''. which i* tightly driven i llie socket „'. made I,, 
-uit A tang ''-. extends downward into :. transverse slot ,,". 
The top m a y be detached by driving 11 wedge tin gb tliealo. 
nn.l furring the tang upwards. Tbe l„„lv ,,t the I I, .1. i* 
offset vertically ni •>'. to -nil :, corresponding shoulder ..11 /; 
Tlie top, 1" point, i- M m * prevented from turning. 

DRILLING STONE. 

X... .*..*.:!..-HIT. I'HOKIIKM. limiENs, BniioKI.VK, N.Y. I'uleiileil I""1"1, 

.',m, .'1,1. /.*.'»,". Fig. 1 i* an end view "I* 1 vnl drill having *"'""l 
a flat end and roundel edges as s h o w n in Fig. :l. T h e face is "*"'' 
scored will, shallow grooves a- shown. Fi.'. J i* a section 
througli :, tubular drill, also of oval form, as s h o w n iu Fig. 4 
These drill- operate by percussion in the ordilial'V 1 ler, 
but the drilling operation i* aided greatly bv tin- use of sled 
shot and similar libra* 

T b e stem IS ofthe .1 

i,l tbe »m,1,,Hine** will, whieh the , 

STEAM ORE STAMP. 

bed 

:il 
ted t.. th.- head ..I* the drill liv welding or nthcrivi*.', a m i '.'• *'•*' "i'i *,••'->,,7 ••'"- ,'h 

C is represented :1 water supply, I :,l II a me a n s for 
.plying inn, Ihe bole granular mateiial—nib :.* small 
res' of hard steel. *:..„! ,„- other *, substances -1 -
lied int.. the drill bole bv tl etion of the water, and as 

gingarin II. ami n sliding trolley I". 'Ihe 
I t,, operate with either edge d o w n , for-

.1 or hack, and is provided with a suitable latch /,*. whieh 
he released bv means of a chain, from the operator's scat 
The trolley slide* upon Hie Ihu.ge* ..I' the beams /-.*, uml i* 
-edbuek and forth by means o f a rope F, d r u m ::. uml 

. 1 |.'..i bitehe:- •' 1" T h. :::•"- I 1: cv.-'jr.t, I .;; I" ear role::, I w : it tl:. x li lel \I.IIKIIT 1* 1 F.KI'SSNER J E R S E V : rrv. \ .1 
fthcdrill ''*'""' '""' '"'" '" ''"' '••"'k- '*'1"'*'' are w o u n d on drill.1* 4, /'„/,„,,,/ ,/„„. -,J,I, ;,*„„• Fig. I is 1, vertical section of tlu 

- iprockel chains from lb,- clutches.1 and complete machine. Fig*.", and li are sections ofthe prima**} 

lie I" 'I'll 

. Knell shaft 7 valve chamber. Fig. 10 i* the pri i-y vnlve, ami Fig. tl is a 

;, which turn* mi hall* wil bin 11 similar Th.. main valve /is operated by means of a primary valve 
* provided with an internal gear which G, which is operated in one direction by the main piston rod 

engage* ine veiueai pinion H. T b e gear ring forms a large ;lll,l in ||K. reverse direction hv u weight ,/'*'. The mniii valve 
drum, around wbicb a small cable is w o u n d I v , ,,1 Hire,- has a plunger rod at each end, the one nl iln- lop haying 
linn-*, and this cable Zextends to the ends of the runway or about twice ihe area of Ihe lowei ami these work in 
bridge )". T h e stationary center ring is attached to a large suitable cylinders fnrllled in the end* of Hie steam cheat 

ley .V, which run* on suitable wheels upon the lower Steam i* received at the middle port, and tlle exhaust g.ie* oil* 
Manges ..I" the runways )'. 'I'be pinion s is rotated by Ihe through tl utlet ,1. As shown in Fig. tl, there i* a hole in 
clutches 11 and 111. W h e n Ihe gem- ring is fastened to llie ,|„. valye /. whicb admits sleam I,, the lower end e of tlle 
trolley .V by a suitable linking pin, the shoveling apparatus 
can he tut- I in any direction bv rotating the pillion S; hut 
wh e n llie beams B are locked to the trolley .V, then the gear 
line will turn and operate as a large pulley, and Ihe entire 
apparatus will be drawn along upon the runways lo means 
oftbe standing cables I. All ..I* the clutch lei er* uml latch 
handles nre within reach ,,l II perator's seat. Power i* 
uppliei] bl an* o f a n electric t r ../, and I he genii..'.' 
SHAKING SCREEN. 

IIHI, W*. I'. Hl.ll.lKI.silN INI. II .1 lh.1.1,, t'LEVK-
,. I'nleuted.Inn. .'/..-/. l.tttti. T h e sen is h u n g bv 
eh..ll nn.l link nl Ihe lent or hovel- end. and is 
hv In,, ,- * H M Hie upper colliers T h e shak-

* V s 

Iln- ,1,-ill i- reciprocated, tbe gruiiular material ililervening 
between Ibe sides..f the. Irill and the interior of the bore, the 
hole 1- enlarged -ulli, hullv no,,1,1,1 Ihe drill I,, allow the 
same I,, plav freclv will i iln- ri-k ,,! binding ,,,- wedging 
int.. the In.I.-. 1 Hie granular tnulel'ial intervening between 
Hie. ...I ol the drill and the surface ..I' lock is driven int.. 
lb.- rock hi ih, , n-i I Iln- wuter being present llie 
particles of granular material no- : m u t c h I,.,,*,- I I 
driven into the rock In -in I, n win .1- to abrade the rock with 
rapidity, and llie pulvcruleiil material I- wasli.il hi Ibe 
action nil wilier; and when -...nil pieces, ,1* steel n o m u d r 
nse uf, their gruvit) i- usllalh -iilli.i.-iil lo ,:,,:-, lliein I,, 
remain al 01 Ileal'the both. tion ..I' the bole 11.nil Hi. v 
' II will be. 'ned liml n- Ibe drill 'approach,- Iln- hoi 
ofthe bole Ihe particle* ..I -te, I or -iinilar material inler- ' .'<* ' el I" tbcscrei 
veiling between the drill and Hn- si,,ne ure driven ontwiirdl) i""1'"" J"'™'" Hu* screen 1 
h'h.w i* linully expended in driving such purlii 'lis againsl Ihe isliillB I" very little ill I he,I 
l„,II,, I ll,e 1,,'le II, lie, H,e lil-l |„,l,| I tb.- l,l,,l\ 

enlly expended In enlarging Hie bole *,, - lu innke ll 

.led hi 

score Ihe In,,- ,,l" II 
Iv shallow grooves ,,,- chin I*. lib 
ossing each oilier, and these gr... 

drill run freclv II 
diill .1 | 
m n y l.e parall, 
pr t. Hn- rat Iv..I opernl 11 eoiise 
truting Ihe t,„., ol Hn- bl.ui ii| -,,im 
steel '.' Il he,'-. Hill- piUllll 
between Hn pul'li, le- tllClUSclvCS :,- ill, V li, 
ofthe drill bole, anil preventing such piillic 

V A L V E G E A R F O R P U M P S 

lower plunger constantly. Sleam i* admitted ... released 
from I In-end ..I" Ihe 11 per plunger by m e a n s of Hie primary 
valve ti. Steam issuppli.il to this yalve by a small pipe 

lank. 1 anilpitman/., which enters the casing al X; /> is the exhaust pint. W h e n 
universal joint I he tlll. |,jst.u] rises, the c u n roller /"' encounters the part ,/•*' ofthe 

**' lever, nn.l lift* the vnlve (,*. *,, lhat theexhnu.t purl is opened 
I,, ih,- upper plunger ofthe main vnlve Tin. steam pressure 
,,,, ihe lower plunger instantly raises the iiinin vnlve and 
give* sle: o the top of the cylinder, "the piston makes a 
full stroke, steam I*,,II,ovine to Ihe end of Ihe stroke and giv-

is supplied, ,111 

w. T h e main valve, however, i- eyersed 
.,- v eig 1.1 ./" pushes d o w n the primary valvi I gives 

•flu-' gen. is designed "lo'open lb.- lower plunger. Hie steam pressure drives Ihe main valve 
Ives ofa p u m p , hv positive incebuii- d o w n w a r d 1 give* steam I,, the under side nf the main 

n.veinenl ical devices, and to allow Ihem to be closed bl springs and piston. T h e venulit ni'the inaill valveheingc.inparative-
,c bottom gravity. In the pun,!, here s h o w n Hn- | |, mile* nn- Iv slow, tin- main piston will always m a k e il* lull stroke 
lorolher operaleil by Ihe sam e eccentric wl.iel 1,-, Hn- steam d o w n w a r d before the steam pressure is rcverscil. 

I'uleuled III, ',11,. I.i: 
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PLACER MIXIXC. ravines, to be winnowed and soiled I.y subsequent 
streams and rivers, uml to lie curried out and distributed 
ul.*.. over the plains assoil I'm* tin- farmer, and tothe 

A GENERAL ANI) SPECIFIC ACCOUNT '^"^''r^z^^'^un,^"'^ I:,,!!4:.:;,;1 
tains. If all the gold that bus been spread far und u ide 

., „, ,,., . „ . ,,. . .. .. ,, in minute grains bv these media could be collected, it 
III rkicei's, I heir loriii.ition, llistt ibiitinn .mil lite urn- wollld far exceed all that is or ever will In- obtained by 

structinn und lleie ment "I the Different Ma- man's puny efforts at vein or placer mining. 
W e 11111*1 not supiiose liml nil Ibis K,.ld distriliulcd 

chinen itntl Devices Used in Working Theni. over tbe world und found more or less in nearly every 
stream, is derived exclusively from distinct gold-bearing 
tissue- veins, but rather from the general breaking 
,,!' inst musses of crystalline rocks, sucb us granites, 

nt time 11c mainly an- porphyries, and lavas, which are kiinuii to contain gold 
Leposits, but also for a more or less distributed in minute particles throughout 
nines. Glaciers were their mass. 

M.K.i Oold brartav 
Though placer deposits are gener-
llv conceded to have been laid down 

biiolila. Idaho, and Washington territory, in nil these, 
the glaeial placer deposits are to be estimated at hun
dreds i if feet in thickness, whilsl as we proceed inland 
to ll,e Rocky Mountain range and letieal ir llu- niiiin 
centres nn.l z s ..1" glaciatl lie deposits grow less in 
si/e and thickness. 

His-iMi:-, ,u ei,iii:i; MINING. 

Gold washing of alluvial deposits bus. both in ancient. 
uml modern times, preceded vein mining. In modern 
times placers have led up to tlu- discovery of veins in 
place, but in ancient times it was nil gold washing, nnd 

T M lllegl 
indebted, i 
large prop. 

Black Reef 

l*At.iNn:i: A M . MET A 

i pasl andpn 
for our place 

11 I-. ri, 

th.* 
had 
ami 
not 

ative ini ITS 

icoherenl bank* 
ere are other and far older forma 
not generally included unde 
nm* ni placers, which still I m 
uuch the same aqueous origin 
iv withal gold-bearing. Wed. 
efcr to the "deep leads" o 

id 

ii'li\ accideul they found gold veins, they do not seem 
in have understood their v:ilu.*, or what to do with them. 
Nor is this greatly t.. I..* wondered at, seeing that in 
quart/, wins gold verv rarelv shows itself nn the surface 
and r ilv not at all throughout the vein. Thegold 
we read of in th.* ancient world was all derived from 
th.* sands of streams. 

hi... •.-••.un MI- win. •.TKit.Mi.iMHjui.il IIA-IN, SOUTH \ninA. placers of hard conglomerate overlain 

;,GRANITE; .'. BASALT; .-J.SHEETS OF VOLCANIC Min; r,, SLATE; fi. SHALE; 7, -QI'ARTZITE; by a protective cap of somewhat recent 

S, SANIM-.TONRH -IMH MM.I..MI I;ATK- ; In, M ii.M/lli ljHl;*raiK tl, LIMESTONE; 1:1YU IIS ill California ami AllSl 
U, iii'Aiir/.iTi--., lu.At:K REEK SERIES-. whose origin is obvious, bul to be 

of hard uptilted conglomerate sand 
the pioneer miners on a broad and liberal scale, after | stones, such a.*- those worked at Levdenberg, in tin 
them the rivers, and in a minor degree the waves of the Transvaal of South Africa. See Fig. 1. These nre hm 
sea. ancient consolidated placers or ancient r 

Imagine if we can the mountains of the world withoul 
erosion. Thev would he vast, si .th, rollin- waves of 
strata, occasionally broken by stupendous cliffs, the re
sults of profound faulting. As mineral veins are due in 
most eases to the action of hot springs, gevsers, etc., we 
should see here ami there on such lines of fault fissure, 
smooth mounds of "tufa." like thosebuill up bythe hot 
springs and geysers of the Yellowstone Park. " Some uf 
these geysers might still perhaps be in action, as at 
Steamboat Springs, Nevada, where veins nre alreadv 
made, and others in actual profess of formation, Not 
a mineral vein would appear exposed as we see them 
s~ now. W e should , 

A have to burrow deep 
down into the con
duits of these springs 
to find theni. Other 
regions would pre
sent b l a c k e n e d 

Ljl plains of horrible j 
unbroken lava, with j 

•K [ hen* and there, per- ! 
haps, hot and gase-j 

or ;LS hefore, tufa 
mounds spotted over 
the dreary landscape 
fin lines of buried 
fissure. Such would 
have been the aspect 
of Cripple Creek and 

the great San Juan region in earlv times. On such an 
uneroded country let the glaciers be set to work. See 
them filling up every incipient ravine or rolling vallev 
caused by undulations ui the .strata beneath. The ice 
sheet planes off the tops of mountains, nnd exposes the 
rings of stratu of which it is composed, nnd the spring-
formed veins—as we cut off the top of a water melon and 
expose its rings of fruit-like growth and seeds. The ice 
tongues or glaciers descending from the sheet cut long U 
shaped swaths down the sides of the hills and by 
mighty canyons expose the ribs nnd anatomy of the 
mountains and the strata and the gold veins they con
tain. The debris of this planing is distributed in 
windrows on the sides of (he canyons ami bottoms of the 

[•'in. 2.—T11K S A W M I L L O 

beaches consolidated by time, heat anil pressure into 
hard rock and thrown up nearly to vertical itv in the 
forms we in Colorado should call "Hog-backs." 
The Homestake mine in the Black Hills derives its 

gold from a hard consolidated placer of Cambrian age, 
and wc believe and even know that gold may he found 
in many of the ancient coarse ci 
looked for, and in eases they might be profitnble' if t 
could he worked wholesale by some cheap process. 

GLACIATED REGIONS THE HOME OF PI.AC'EUK. 

Since glaciers are the parents of placer deposits, we 
must look for such deposits principally in those northern 
and mountainous regions which have heen most glaci
ated, such as Alaska, for instance, with its coast liue 
torn into tatters, and its mountain- cloven through and 
through by modern and ancient glaciers, and hy a net
work of small and great streams, originating from them. 
So down the Pacific Coast to Southern California, along 
the lines of the Sierra and coast ranges, in British Co

in recent articles wc have told of the widespread dis
tributions of gold in placers all over the world including 
Canada, Alaska aud the northwestern part of the United 
States. 
There are also extensive placer grounds in New Mex

ico along the Rio Grande river between the Sangre de 
Cristo and Continental divide. There is difficulty ac 
times of bringing water to hear. The bed of the Rio 
Grande is a placer being worked by dredges. The dis-
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s&ssas^ • 
nploved in Un- mill wenl to San charged through a w leu nozzle against tin- bank, bo California is divided int.. four parallel lines or three 

great belts, consisting of the Sierras, Great Central Val
lev ,,i l'ulil',,niin, ami tlu- Coast ranges. The sierras ul 
granite und igneous rock arc llu* main source ..f the old 
river gravels. The Great Central Vallev is the main 
hell of rccenl niul alluvial placer deposits, (i,dd veins 
occur mostly in slides, both in Sierras and Coast ranges. 
The country covered bv lava Hows is in Trinity, Plumas 
nn.l Butte, with Lassens uml Shasta Peaks, Streams 
flowed from llie latter over North California and Oregon 
nn.l covered up s e of the placer deposits u/ glacier 
nnd river. Tin- gold aren is limited north, not by thin
ning mil of deposits, but I.v thickening of lava. 
The uliI rivers eroded the slates with thin gold auartz 

veins and deposited llie debris in beds from a few inches 
to GOO feet deep. Lava several hundred feet deep cov
ers these in places. F..ssil wood und leaf impressions 
nnd bones ,,l" land nn.l water animals, together with 

nncisco and returned with a man named Humphreys tin- earth wns torn from llu- hank nnd carried int. 
1.1 had washed gold in Georgia and he declared thede- sluices, dispensing with shoveling. Thus began hy 
sits richer than in his ,11111 state. By 11 rocker he oh- " draulic mining. • 
ned duilv nb,.111 nu ..iiiu I" gold and s 1 ull llu- EVOLUTION O F T H E HIAST. 

II hands were rocking for the precious metal. The evolution of the mizzle uml discharge pil'.- is in 
ene.-.l bv using 11 simple canvas hos. 
nozzle ; then n flexible iron j, ' -,1 Colo •d t" try leposit's about ̂ ' 3 ' ; 

1 bin- mi Clear creek. J o h n 
I'.i.luell folio •d suit 1'. 

;'d by two elbows, one working over the other, with 
a coupling joint between them, mi* invented. These 
elbows were called goose necks, (See ,,, I'i*;. 6.1 But 
pressure caused the joint t.. move hard and the pipe 
when turned in 11 contrary 1lirecti.n1 " bucked." 
This led tn the Craig Globe Monitor (n, FigJi) a simple 

ball and socket joint, but hard to manage. LaterCraig's 
interior tripod and a bull- were used, a tripod with center 
having u hole b. take 11 bolt with knob in the end. The 
other end passed through tin- top of the elbows and had 
u nut witb lever. Tightening the nut threw tin- si rum mi 
tin- bolt reducing friction 011 the joint proper; these were 
unwieldy and leaked ill j..iuts. The hydraulic chief 
followed, 11 knuckle j..int nn.l nozzle with two elbows 
placed in reverse position when in right line, connected 
bv 11 ring in wliich an- anti-friction rollers (,-, Fig. r,). 
The ring is bolted to the flange ,,11 the elbow, hut gives 
iln- upper elbow live horizontal movement, while verti
cal motion is obtained through a knuckle joint placed in 
tin- outlet .ui the tup elbow. This joint is 11 concave 
surface fitted to a convex the former having 1111 
opening for the pipe to puss through. Tbe interior is 
unobstructed bv bolts, and the m a n at the pipe operates 
it bv 11 lever. Vanes or riffles are inserted 111 the dis
charge pipe, to prevent a rotarv movement ul' the water 

.*„*,, „.,- caused bv the elbows, and to force it to issue in astraighl 
concentrated and solid form. Hoskins' Diet t* in 1878 

grew lill ,,11 ihe e,-**i,.ii of California in 1848 to the was a one-jointed machine with elastic packing on the 
I'nited Stabs, miners were 111 work on everv large joint instead of two metal faces. The joint worked up 
stream ,,n Iln- western slope ..f tb.- Sierra Nevada from uml do w n mi pivots, and rotating wheels run around up 
Feather river to Tuolumne, ISO miles. The flrst printed againsl the flange. Tbe "Little Giant" was a two 
notice of the discovery of gold was in the "Californian " jointed machine simple and durable with knuckle join 
newspaper, published in Sun Francisco, mi March 15, and lateral movement (</, Fig. 01, II has riffles and 
l.sls. ti„ M a v •*) t|„. pi r suspended, as the whole nozzles 4 inches to 9 inches diameter; five and one-half 
force, together with tin- population, had g,nn- t,, the b. 7 inches in nuzzles and 1* commonly used. 
mines. In 184!. the placers of Trinity and Mariposa and must be firmly bolted to hen 

elephanl remains, und even Ihe bones und implements 
nf prehistoric man, are found, us in the case of the cele
brated Pliocone skull of Calaveras county. 

The following mny be taken a* a typical secti f a 
placer ui N.-ii Killv ns given in Bowie's manual uf 
hvdraulicking. 

Fin. 7.-111 I.IM- Ml 

Tup red si, 11,1 

Lnnse vellmv sand 
Hark gravel ,,f iu*a 

tine 1111,1 quartz 

T h e greater purl ..I" tin- gold is found lime, as else
where, in lb,- lower strata nl" gravel a nd 1,11 bedrock 
associated villi magnetite or black sand a nd s o m e 
platinum. Gul.l is rarely disseminated through the 
beds, s times it occurs in tb.- upper alluvial portion 
in streaks of cemented gravel, but it* this is ..f fine clav 
it is liable t.. be barren. S e gold is occasionally found 
id grass routs. Pav gravel m a v occur high above bed
rock, but generally in the coarse material near bedrock 
and .ni llm bedrock itself and in ils crevices. The latter 
has often been dug up for some depth before ull the gold 
in il wns exhausted. In California and Australia these 
placer deposits nr.- sniueliiiies covered with lava but 
rarely sn in other regions. 

]iii-*i-'l-"l;l-:.vr Kixns MI-- i-i.A.i-ai HKCOSITS. 

Shallow pincers are deposits a feu feel deep as distinct 
from deep placers several hi red feet deep. Hill 
claims are deposits on hill sides bv glaciers or old ex
tinct streams. Gulch diggings are in gulches und flat di-

in 1850 tin.*.- "I Kin..mil.uml Sett's Valley were dis- against solid rock or gravel. The Hydraulic Giant 
covered Water being a greal desideratum, the lirsl (c, Fig. Ill is a 1 lilienti I" the 1 nil- Monitor with 
attempl al a ditch of any size was in March, 1850, nl dell,-cling mizzle I f, Fig. til and the deflector, which is 
Coyote Hill, Nevada 1 *.'.. In I sr.i 1, .*,II,IKIII m e n were worked by a deflecting nozzle can he turned to any point. 
placer mining in California. I hi It mining begun in l.sr.L' in ihe old liver elm Is. 

Al [irsl ii un- all pick and shovel, rocker I pan. I |, tunnels were due to a discovery on Table Ml. ..I" 
Then the 1 g T o m sluice box un* introduced. Work gold gravel lying in channels underthe 1 inluin. After 
,,,1 dry Imi- led 1 niing tin- river b,,lt s lo- wing overcoming difliculties from a surplus of water, they 
dams." Later, entire streams were turned from their were rewarded liy iu si cases finding 10 sip 
curse bv II s and ditches. Fr the shallow placers Ininl feel I" yield* ,000, 1 it is said that 

posits mi plains und Huts. "Bar claims" are bars of 
gravel mi sides nf strenlns nb,,ve lutti-r level. Bench 
sands ui-.- gold-bearing sands ..I' the seashore largely con
sisting of grains of magnetite served up in windrows by 
the tide. lli-\- ivushing wus practiced by Mexicans 
where water was scarce and deposits rich. After pul
verizing and drying the richest thoy worked it in u 
wooden bowl or " Imleu." The earthy portions, bv circu-

pef-] lar motion given the disc, were separated fi the guld 
which was extracted by wii iving. Ground sluicing 

http://1lirecti.n1
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consists in treating the gravel excavated by pick ami npened from thai point. A s hanks are washed a w a v operated. Banks of solid untouched gravel are preferable 
shovel by washing it in trenches ent in bedrock, tin* lied rock cuts are driven towards the face of the work t o m a d e banks. Large ditches m a y have a slope of (i0° 
natural rock serving the place of rilH 
d a m m i n g up a stream perhaps at a high level or forming 
a reservoir and then letting tin* water suddenly go. T h e 
rush carries off the big boulders and s o m e gold into 
sluices leaving the heavy gold and black sand collected 
on bedrock floors. We r e m e m b e r a successful case of w 
this booming in the San Juan district. Prospectors had fa 
for a long time observed and picked u p very rich float f< 
mi the slope ot a steep 
bris but had fail.*,I in |. 
it came. At the top of this 011 nia 111 w: 

B o o m i n g is by and sluices m e advanced. T o " cave " a bank two pipes for upper 
are used, throwing streams from opposite sides forming set ou gi 
a cross lire against the lower part of the bank (see' 
Fig. '.i 1. W h e n washing with e w o pipes, and the dirt caves 
adily, one pipe should do the cutting, and the other 
ash ihe tailing gravel int.. the ground sluices. T h e 
v.* of iln* bank should be kept square a mi a horseshoe 
n n avoided. W h e n a cut is pushed ahead and work 

not, squared, m e n at the pipes are encircled by highbanks 
and washing can no longer advantageously progress, and 
li\.*s an* endangered. Hanks over 150 Ieet high should 

anks. Large ditches m a y have a slope ot i;i)° 
and (35° for lower banks. W o o d e n flumes are 
ades <if 25 feet per mile. T h e v are 

pine planking, ll'" to 2 4 " wide and ll" 

ith loose d 
e w lien 

a small Ial 

ade ..f 
\l 

f boards, pine battens, 3 to I inches wide a n d 
.! inch thick cover the seam, sills, p..sts and caps are 
placed at every tour feet. A flume 2*j feet square re
quires 3x4" scantling for prtsts and 4xli" for stringers. 
Posts should be set into caps and sills with jar of \" ami 
n m mortised. Sillsextend beyond posts. Curves should be 
laid witb care to ensure m a x i m u m H o w of water. Boxes 

fed liy a si ream. T h e miners d a m m e d up 1 
kike till it was full (hen thev cut througl 
"let her go." T h e waler rushed d o w n t h 
ing debris before it ami quickly e m a chan 
and exposed Hie long looked fm* vein. 

In deep minin- for deep placer leads tl 
methods, "drifting'1 ami hvdraulicking. In 
gold is m i n e d in deep deposits by tunnels, 
especially M here these deposits arc covered 

hed r r m l of this he w 
lie d a m ami banks arc 
slope carry- from I'allii 
I to bedrock 

dies 1 llu 

thi 

are tw 
ling 11 
• Pig. : 

elk* 

the tl -deli I 

Pig. HI). W h e 
hould he turned 

If the cave falls upon the water in 
round cut, a rush of debris ensues, and m e n at the 
have to run for their lives. Caves arc made in Ha
ng the night shift running tben off. Locomotive 
tors, honlires or eleetrie lights illumine the works 
ght. Washing should he continuous and no water 

v lava ami g waste, -..several faces sin.ul.I be kept sn that water 
.1 kiver nr can be used from time t<i lime whilsl cuts arc being 

•1. I n si • advanced uml sluices lengthened. 
s h a f t s are These ground sluices ; Figs. 11' and 13 1 arc trenches in 

a n d g r a v e l bed-rock toward the face of the hank washed, to collect 
drifted out and raised water and materials ami convey them to the sluices. 
to the surface. Drifts Sometimes these cuts are tin feci deep; sluices are run 
an* run nut on either full of gravel before turning off the water. T h e length 
s i d e t h e shaft,-, of runs m a y depend on the wear of the pavement. S o m e 
G r a v e l , when too claims an* cleaned up every 20 days, others in two or 
firmly cemented, is three months, ..thers only ..nee a season. Pavements 1 
crushed in stamps, should be cleaned up as soon as they wear in groove?, 

king is the W h e r e there is m u c h water and gi-niind, the clean up 

t in two, Ih r parts .de of 

•lain 

* piped clean, the 
through the sluice. 
ashed free of ainali 

11 viir; 
best way for working deep deposits. For profit there of first 1,000 feet paved with rocki 
should be ample facilities for grade and d u m p , and suffi- tail sluices, once a year; undercurrents 
cient head and plenty of water. Miners in early days is found spread over their ends. I 
soon exhausted the liars above water level andturned rock and cuts ar 
theirattenlii.n to deposits Iving under waler. Streams water is turned 
weredai ed and sometimes turned into new channels out wilh bars, v 
at great eo.-t. Beds of rivers in this wav were laid bare 
as at Roscoe, Clear creek, Colorado, described in past 
numbers of tin- COLLIERV ENGINEER w n METAI. 

M I X E R , and claims were worked on the parts exposed. 
In this large scale of mining both losses and gains 
were enormous. Ti 1 avoid 1 urn ing rivers from their 
courses, dredging machines were built and used, as 
at present on the sands of the Kin 1 'ramie river in New 
Mexico, and tunneling under the surface of the river in 
get down to hed rock was contemplated. Hvdraulicking 
is one of the best methods, though it employs twice the 
numberof men that drifting does, yet it extracts four to 
six times the gold per lineal" foot nf'channel. On,- mine 
by drifting took out si.5(1 per foot, while hvdraulicking 
the entire deposit yielded S7.'".ti per foot, according to 
Bowie. 1 See example nf a placer hank and hvdraulick
ing, Fig. 8). 

evei v furl night 

side plank-they are sawc.l partially through in places 
bend easily. To avoid slack water, irregular currents, 

ntiicksilver splashing, etc., the outer side is raised in accordance 
quicksiivci 1 o *,-.„.,.. .,.„ 1 , i,.,h* ...ii,. 

V . -«-*•**• ~ 1 • • T " ' ^ -t>.-> 

Wast 

sev 

M.IIU ORK 

After the flume and sluices are linished, water is 
turned into the pipes and washing commences. Sluices . 
are run half a dav to pack them. Water is then shut off 
and a charge of quicksilver put into the upper 200 or 300 
feet of sluices. A small quantitv is distributed along 
the entire line except the last 400 feet. In a six fool side of tin 
sluice, the tirst charge is three tlasks nf quicksilver. Between 

-**-* 
S*£R 

duiee M u 
sed inn 1 

done in sections 
of blocks i 

.f loo feet. 
left iu th* 

These rows prevent gold and quicksilver passing lighted iron used 
After the first sectio 
1 iw the 

of blocks is 
:avel as it is slowly washed th.e P'Pe ia '" 

with sawdust 
in diameter. 

Undercurrents are charged at the s a m e time, a n d a little slid 
quicksilver in the tail sluice. Quicksilver is added daily d o w n the sh 
.hiring the run in lessening quantities, the object being la ken up, m e n fi 
to keep tin* mercury uncovered and clear at the top of d o w n the sluices a n d pick u p quicksilver and "ama 
the rimes. So the charge is regulated by a m o u n t ex- with iron scoops and put it into sheet iron buckets. As 
posed to view. At Nortli Bloomfield, Cai., the main eaeh riffle is reached amalgan and quicksilver an* col-
sluice is cleaned u p every twelve days. Eighteen llasks lected, blm*k riflles removed, a m i residue washed d o w n 
of quicksilver are used in a run. A 24 feet undercut*- to next rifile and so mi d o w u thc sluice. 
rent takes Mi 1 nds of quicksilver. In charging riffles 'Water is then turned off, w o r k m e n attend to nail 
avoid splashing the quicksilver, as it divides itself into holes and cracks in sluices, "en-vicing" ihem with 
minute j»articles which are carried off hv a swift stream silver s* ns. to obtain amalgan. Side lagging is 
nr float off in clear water. So buoyant is quicksilver overhauled, and blocks replaced. In verv long sluices 
that it has been taken from the surface, containing par- the lower portions are lined with heavy lock, used 
tides of gold, 20 miles below where ii was thrown in. for longer periods without cleaning. iii verv long 

run at night, they clean u p during the "day as 
long a section as possible, and put it 
in order fur further work, resuming 

placed everv half mile. 
ill In keep flumes and ditches 

re weather from anchor-ice forming on 
ieu this happens water should be turned 
s often avoided bv setting the flume 
hank, lu building a line of flume, the 

ing prepared, stringers are put iu place, sills laid 
m 4 feet apart, bottom planks are nailed to sills, 

and side planks 1., bottom planks and p..sts. l'...xes set 
mi grade are h d d in position hv wedges. A flume rarel) 
lasts twenty vears. Flumes along cliffs are supported 
hv brackets m a d e of i m n rails bent in an L shape 
Pig ll. 
In ,ti pi pes crossing large depressions lire en I led inverted 

sipli.'iis. A supply pipe conveys water from pressure 
box to claim. Distributing pipes Ink,- wider from dis-
1 ii.ui 1..1 or gates nl end nl* supplv pipe and deliver it 
to discharge pi] r nozzle. Thickness of iron depends 
.ni pressure of wnter and diameter of pipe. Pipes m a y 
he 11, 15, 21' to 40 inches diameter. Air valves nre pro
vided in a I..ne pipe for escape of air li* the pipe. 

Tlie pressure box is nt the .nil of tlie ditch nli'.ve the 
• l.ii in,I ii- ii water is delivered int.. the supply-
pipe, s.-e Fig. 11. T h e sand b o x forms part of the pi ess-
iiiv box, sunk below the level of the H u m e , arranged t.. 
catch gravel or sand carried In the current. T h e press
ure b o x is n large w len receptacle, deep and large 
enough t., keep the head of the pipe entering it under 
water with steady pressure. A grating ..I' bars catches 
floating matter. For 22-inch pipe, X... 14 I'.. G. is the 

lireet III 
T h e Mill 

possible to 
-.1 nnd Wei 
Slip J"illls 

II pip, 
he di 

:l,i,-,l. 1-, 
Branch pi] 

Id descend i 
„«s. Al all angle 

stopped 
llllel' 

I 
nil he 

III 
SU 
,vh, 

At Roscoe w e fnund plenty nf quicksilver that had c o m e 

I 

111, 

sed to 
uade, a 

d material. 
•ham.el hefo 

surface. A shaft conn. 
and al t 7. x .*' feel H 
opening u p hydraulii 
i> necessary. T h e • 
sluice, usnallv two 01 

.pen gravel claims, where open 
id to afford facilities for convey-
A tunnel should be driven well 
e connection is m a d e with the 
•ting headings slmuld he vertical 
de. Shafts ar 

claim In h> • gravel, timbering 
epends mi size ol 
• than inside widtl 

washing at night, until the whole i: 
cleaned up. In cleaning up sluices, 
SU per cent, nf the gold caught is 
found in the lirst 200 feet. Lessening 
of grades and use of undercum nts 
tend tn diminish the loss of tine gold. 
t)f the methods of retorting thegold 
f m m the amalgam we have spoken 
before. 

D e m a n d for watercaused thousands 
of miles of ditches to he made in Cali
fornia. T h e immense cost was repaid, 
however. F r o m tin* rugged character 
of the country, sleep grades wi 
and high trestles supporting flu s al 
200 feet. Wrought iron pipes carried 
water across canyons. 

In locating a ditch the following 
points are in be observed: First, 
source of supply at sn I lie tent elevation 
to cover the greatest range of mining 
ground and to give greatest pressure ; '''"'• 
second, abundant s u m m e r supply. of s i u i c e and 8 feel I 
third, watercourses on h u e of ditch t, • , f vvhic, 
secured to add to supply; fourth, waste can bottom tbe maxi. 
gate, at intervals not greater than halt 
a mile; fifth, ditches preferred to 
flumes. Sluice 

Locate the tunnel m o u t h at 
ccs running in a given grade 
extent of the pay channel. 

LUICES. 
leant "sluice riginally meant "sluice b ox"; w h e n sluice 

d o w n from the stamp mills of * Antral, 20 miles distant. In surveying, the barometer is used to determine ele- boxes were joined together it was called a flume. Sluices 
I 'ur readers will r e m e m b e r our description uf the vations of termini and intermediate points. T h e lines are slmuld be as m u c h as possible in straight lines. W h e r e 

Erogress o f t h e w o r k at A l m a , which appeared in the slaked out and bench marks placed every half mile, curves occur the outer side of the b o x should be slightly 
'eceinber, 1895, issue of the C O L L I E R Y E N G I N E E R A N D Size of ditch is regulated by its requirements. T h e form raised like a railroad curve, to cause nmre general dis-

M E T A L M I N E R , to whicb w e refer them. T h e following m a y be rectangular, trapezoidal, circular or square, tribution of material over the riflles. W i t h frequent 
additional note, w e add from Bowie's manual, to Rectangular profile gives least friction. In mountainous curves and long lines of sluices the grade is increased, 
whose excellent w o r k on hvdraulicking w e are indebted districts narrow deep ditches with steep grade are and sluices with drops are desirable I'm* saving gold. 

tirst preferable. In California, ditches with 80 cubic feet .Movement of gravel depends on grade of sluices. Coarse 
apacitv per 

for m u c h of the material in these articles: Tht 
work is started near the head nf the sluice and the mini; ond and grades of 20 feet per mile are wash or hard cement or m u c h clay require heavy grades, 
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nnd cemented gravel requires drops I" break il up. A digitals. Il is estimated thai between 1S80 and lssl, in will result in vcrj materially lengthening Iheir life at n 
six nnd 11 half ineh grade (.. n Imx six le.-l long is recotu- ..m- vear, there were discharged int.. the streams and verv insignificant cost. 
m e n d e d . valleys of California, between <*hi, reek ,.n the north j This paint is manufactured liv the Standard Paint C M . , 

By using too m u c h water, masses of black sand nre apt nnd Merced river south, 47,IKltl.lKHleuhie vnrds ,,( debris of N... 2 Libert v si reel, New* York ,1 is guuraul I bv 
by the overlying pressure to pack the rillles. Shallow from gravel mines nn.l slump mills. T h e tuilin^s from t h e m to m e e t all claims le for it. In view of the long 
stivains require ti light grade. In washing heavy m a - slump mills consist of finely c o m m i n u t e d quartz a n d in and successful use of this paint hy m a n y m i n e managers 
terinl the wnter iii a sluice should l.e d.-.-p enough t.. s o m e eases pvrites carrying s o m e line gold. Thnt from sneh a guarantee seems unnecessary, hut it is m a d e for 
e v e r the hirers! boulder generally sent d o w n . As a placer nnd gravel washing is of nil forms, kinds nnd the benefit of those w h o have never tried this excellent 
larger body of wnter is s.-til through a sluice running dimensions. Light particles of soil, loam, Band, are article. 
heavv een.ent gravel, more material can he transported ensile carried Forward liv running water, while rocks 
I.y n proper proportion ..t" held nn.l heavy gravel mixed, and dei-s escaping li sluices soon find bottom nn.l - T H E T J A Y T O N , TENN.. D I S A S T E R . 
Size nl sluice depends on grade, character ..t gravel, lodgment, llv far the greater pint ..I tl atenal 
quantity of water. A sluice 0* feet wide, .''li inches deep, washed remains e paratively near the ends .if the 
..II :i 4 per cent, grade, is enough f..T- running 2.mm to sluices in the canyons until removed by heavy freshets. Full Particulars and Descriptions of the Mine Pre-
3,000 inches of water; one :l feet wide, 3(1 inches deep, nl Farmers therefore have less cause to complain nf placer vi o l l s a„d Subsequent to the Explosion. 
1' percent, grade, for 1,000 inches. Extend the sluice workings than of stamp mills on these rivers. It is the ... .„ , ,,, ,. ,. ., , ... .. 
ni long ns vield exeeeds expense. Sluices 4 ieet wide finest and lightest material, such ns the tailings from n r " *"r * """', l'*v'*'1

M" ," "*D,* M l " ' "' * 
are m a d e of *1.1 or 2 inch plunk with sills nnd posts ,,f 4 x 4 stamp mills, thnt is held in suspension until the velocity ' ' '" 
inch scantling. T h e bottom should he m a d e "I" half- of the water carrying il is greatly reduced. T h e Nelson mine, the scene of the terrible disaster on 

The depositing of this material on lands overflowed the morning of th,- 20th of December last, whereby 
>' '* during high wider wns one of the original causes of the I twenty-eight m e n nnd bovs lost their lives, is o w n e d and 

_ ilispiilcslietwcenpliicorniiiiers nnd tin- rs that, brought operated by tlie Dayton Coal and Ii '..., Ltd., nn.l is 
] T ~ " ~ T R before ihe Inw , |s, has slopped placer mining iii located on the eastern side of \Yi m's Ridge, aboul IJ 
1 •• i [J California tors,, m a n y past vears miles northwest "I" the town of Davton. T h e seam be-

5*3 j* 
This isa verv important consideration in hydraulic 

mining. W h e n - thousands of cubic vards of gravel are 
being washed daily from Iheir position, places must 
I..- provided nt lower elevations where thegravel cau l.e 
deposited. A larger superficial area is required thnn 
thai occupied by llie material before removal. T h e 
wind of d u m p r 
charging inlo a 

' I,, the lower eoal measures, is uf n drv nnd gaseous 
nature, and has an average thickness of live feet, will, a 
light general dip to the northwest. T h e overlying 

strata, or covering of sandstones I shales, varies in 
this locality frmn ilnll feet to 1,200 f.-ei iii thickness. Al 

• lime" ill the re te ages the main body of the 
litnin, which is here twelve I" fourteen miles wide, 

has evidently subsided, throwing Ihe asures ,,n the 
'* "ed m some cases by dis- eastern side'into a series of ridges or terraces, and be

nt ns in the tirst pit at queathing to future operators even roll and twist k n o w n 

"" '" '''' """* ;..,"Si','i"-'ire''!!', " T r e P I :'"*•"" borders of large ,„ the geologist and mining engineer, nn.l , 

seasoned Inn,her free fr, inots, jointed and gi ved, - J,"IEJ' stream's,' Howie 'cites "he 'c-ioTfthe 'Ligid'elniim 
with soft pine tongue inserted; botti m d sides nre which was worked in 1873, and u p to .Tune 23, 1874, had 
- n k e d together, sdls placed 4 feet apart, posts halved discharged 72O,(W0 cubic yards of gravel into the stream 

RED 111, 

ll, Slo 

ogroo 
I* inclination I'i the horizontal tothe vertical. 

ridges or terraces run nearly parallel will, iln- inlnin 
nnd vary in height from 5 feet t,, IL'", feel. 

Opera'tions were tirsl i mene.-.l in the fall of 1886, 
and have ninth I almost without interruption since, 
the developed territory up to present .late an ling to 

Iv four bundled acres. 
m e time' previous lo Ihe disaster, the daily out-

info thesills, spiked and angle-braced. T h e flume should t̂ .̂ilt'u "uhi'i^'ariis we're ai'the'samo time'dumped from 
eavily weighted d o w n hy loading the ends,.! sills th{. Kelly a,„l French hill properties. At the end .,1" 

twenty-one months the channel opposite the Light 
wi--ri.ES. claim was filled up. sluie.-s run oul of grade, river lied 

Uitfles date back t.. the earliest davs of gold-washing, shoaled on nil sides, and I he water of a formerly rapid | m t w a s a b o u t 350 tons and the n u m b e r o f e m p l o v e s i'n-
r.liuikels, hides with hair upper si, reeds and grass stream straggled over the accumulated debris with sj,|.. the m i n e amounted t.. 130 Thesyste 1 working 
Bods were used; ids,, slips cut in the bedrock. W o o d e n a barely perceptible motion nn.l the claim had t.. be m a y be described as that of the single'entry pillar and 
blocks a n d rocks are n o w used. Scale gold associated closed. stall, but, under the peculiar conditions, m e t h o d is oul 
will leh black sand or pyrites escapes riffles for long » "ere n small in m l ..I tailings is discharged into 0f the question, a nd modifications to suit the different 
distances. Block riffles nn- square w o o d e n blocks 8 to' narrow nnd steep canyons ns, fm- instance, Clear Creek c j r c stances are frequent 
13 inches deep set on end in rows across the butt nf canyon, Colorado, winter rains a nd spring freshets suffice , There are three entrances k n o w n as the " M a i n " 
the sluice, each row separated I.v a spnee of 1 " l,, I.'.". 1" clear it out, bill where the quantity is large, in spite j Entry E " und Dixon Slope " 
T h e v are kept in position hv riffle si rips 1 |" thick nn.l oflhe wnter, the ravines lill u p gradually and hydraulic T h e nr9t , r o m e d has un altitude ol" 082 feel above sen 
2 " wide held ei-Msswis, Ihe I,oil.,,,, l„-i ween runs I ,v ; nulling in these localities ii ll i ii lately ceases. Sometimes, | e v c l , a n d L'SIl feet above the vallev in which Ihe town 
pine wedges driven h.-tw blocks nn.l sides of sluice, the want nf d u m p room is obviated by a tunnel, by 0f Davton stands, nnd it is the principal niton of the 
A side lining is required in sluices. In ce m e n t claims m e n u s ..I" which tailings un- conveyed into large a nd mine.' T h r o u g h it all the coal is delivered to the tipple, 
' ' eks :',-' thick covering 1 8 " In 2 0 " I in depth i of the precipitous ravines, where Ihey nre easily rem.,ved. , which is located close to the entr; 
side nre used for side lining. At A l m a , Smith Park 
C.ilo., the riffles nre m n d e uf the round seel ions of trunk! 
(pine lives In i.l d o w n lik.-a " Nicholson " pa v e m e n t 

Iron and Steel Roofing and Siding. 

th, Intersil,- : lill..I wilh l:::ll it lis t Ill-el -u-.'.i r " h .-.-.' r. . ived fr I:: ll: Cr.rry free md Steel 
rocks nre sometimes used for sluices with steep grades Roofing Co., ot Cleveland, "hi.,, a copy of n h a n d s o m e 
and abundant wnter. \V 1 such as pitch pine, wliich •catalogue ol their products. T h e corrugated iron und 

' g-grained and " b r s up," m a k e s the best rilfles. steel rooting manufactured by I'-
ung regions as the most durubl 
ne buildings und n e heartily i 

**P & B" Paint. 

T h e wear on riffles hv heavy stones and gravel pounding 1 mzed in m n 
on ihem is considerable. "Block riffles idler m u c h us,- convenient f 
nre often found to carry a certain u mil of gold in m e n d Ibe tin 
them, which is obtained I.v burning the old, used-up 
riffle. After each run the blocks ure fur 1 nn.l re
placed in the sluice. In repairing wilh old blocks the 
edge worn ,I,.wi st is placed up stream. II,,lI, blocks ll seems almost useless to mention the ..Id reliabl. 
nn.l rocks are sometimes used together on alternate " 1' ,V II." painl to mine owners and mine managers as 
rows, which reduces the wear and tear of the blocks, a st efficient means of ei izing nt the mine. 
Sometimes bedrock itself is a sufficient riffle, tn d u m p - However, there nre m a n y mine owners und mine 
ing, Ih.- "luru ..ni " rather than the "turn in" si nice is I managers w h o have never lin.l anv experience with it, 
used w h e n the dumping ground is limited. and some wh.. have probably never heard "I" il. W e 

therefore briefly call ntion I,, il, us w e consider it the feet pe 
f such a journal as this to keep its readers in- T* 

Entry E entrance is situated 1,500 feel, and Dixon 
Slope entrance 4,.*100 feet northeast,if the main entrance, 
tbeir altitudes above sea level being 024 feel and Mil 
feet respectively. These two entrances ure merely used 
at present for ventilating, traveling and pumping 
purposes. • 

l'lie mine is divided into districts, numbered li'uin 1 to 

_ I . N I ™ ™ B S T S.X,,. province ot such a purnaJ as tins to keep its readers .n- T h 
Io relieve sluices ot hue.- material and aid in paying Jormt.d o n ;1*| first-cla^s appliances or means, for securing mail 

llie gold, undercurrent' sluices are introduced into greater economies in mining tram 

Ki inclusively, Iml of these only Nos. 1, 2, 7, i) a n d 10 
have been ;it work I'or llie past few vears. Tlie eoal is 
brought from tin* working places bv mules In the main 
side track in each nf these districts, a nd from there 
taken to the outside h v rope haulage. Tlie longest pull 
is from No. 10 side-track, a distance of 3,50!) feel, the 
difference in levels being ;J7(> feet. Thisgradienl is not 
regular by any means, hid varies from nil to 'Io0. I tn a 
branch haulway k n o w n as Entry <>, (here is for a dis
tance of 350 feet, a gradient varying from L'l>° to .'17°. 

T h e ventilation was seen red hv a 7 l'l. Sturtevanl- steam 
h m , placed near the main entrance, giving 35,000 cubic 

He. with a \V. <;. of s and h m revolutions. 
il fm* Nos, I a m i 2 districts enters at the 

• I'A B." painl 

nee, ihal I'm- 7 ami '.l districts at 
I that for No. Ml districl al the 

*,al | 
placer, rhe following additional notes from Bowie'fi b y cheinista to be practically indestructible. W h e n drv 
Manual m a y he useful on this subject: "Undercurrent „[, e x p o s e d snrf.Vces it is more fire-proof than m a n y of 
sluices an* broad sluices -el mi heavy grade at side of t(ll. so.cai|ed fire-proof paints Neither salt nor fresh 
and below the main sluice W h e r e a drop-off can be ,,r, V a l i n e or aeid solutions of a m kind m a k e any 
m a d e on ihe i hue, parallel sleel or iron bars 1x4 
will, i rvalsof 1" between, and I I'll in numbei 
according t,, size of undercurrent, ar,- placed edgewise j", 

across Hi,- sluice. Tl " 
'** called a grizzly, Il i 

1" belnw Ihe 'sluice I 

T w o shifts We ployed in the mi n , — t h e firsl en-
n,I the other nl Up. in., the latter 

shift, however, o 
to N... 10 district. 

For Ihe pasl seven veins careful ins] lions have been 
made, b y competent'Are bosses, "fall working places, 
and roadways lea,line there!,, hel',,re encb shift entered, 

^-^.i again in sluices ai a lower 
1.X-, •* level. Finer gravel dr 

_ _ z3 through Iho lines hit, 
"//, \ , 2 0 " deep lined wilh block 

,\$*'<>' sel al rigid angles In II 
\\\ "a "*- This box 

nil other metals li I rust, a nd w h e n applied I.. 
etclv arrests oxidization. Due..fits chief 

ngredients is the'm..si volatile liquid k n o w n to ch e m - als..at noon"each day after shot firing—this latter pre-
strv. This liquid evaporates immediately after tin- ap- caution being necessarv lo avoid fires. Miners were el-
plication of llu- paint a nd causes the mineral to pene- lowed to fire their o w n shots twice each shift, hul were 

iient. i narse ina te ri a 1 tratc. deeper i thc pores of the metal than a n y other limited 1.. a certain hour each lime, except in special 
lassesovertliegrizzly and „ M t . i n & i„ consequence, I xpansinn a nd raction lenses. 

1 "I1 nnd ll rdi i cracking and breaking of other coat- : N a k e d lights were used exclusively, wilh the excep-
d cur wilh Ibis paint. For this reason it tion of ..ne short secti I Entry I'i. in X... II district, 
eeiallv well adapted fur metal, ele., which is called liml adjoined s o m e old workings'that were difficult t.. 
to stand fluctuations in temperature. It absolutely ventilate o n act il of Ihe top having closed in. O n e 

s Iii Is Iln- outer pores of any substance, a nd being in its 'end of Ibis seel inn was guarded bv n I rapper, and the 

es tin 

II: 
al'l,,:: per cent, grade, nar
rowing toward th,- lower 

*" ""** .-...I. i'be undercurrent 
proper isa shall, ,w w l.-n box, L'l I I ,.,**,( I feet wi.l 
411 tn 'ill long, with sides III" high, ten limes the w i.h 

kes an absolutely preservative 
his paint sets quickly und ns s: as drv is 

. and odorless. Il isput u p in liquid for f'lhe 
sliute a; the upper entlof p n , si„|,.lu.v for application with n brush. In 

-- nt. It has | col„r it isagood black, leavingacoating similar to Japan. 
ll has heen in use since 1X85 and experience has de

ll strated it to be an invaluable article for use around 
mines. As a protection t,, iron 
resisting tin- corrosive elements i 

J stood all kinds of tests iu it satisfactory maun, 

ther bv n deputy lire buss n a m e d T o m Hawkins, whose 
duly il wns I,. attend I,, a trap door ul his station nn.l to 
carefully watch for any s y m p t o m s of lire-damp, and, in 
conjunction n ill. Ihe ti'apper, see thai only safety lamps 
were used hv I hose wh,, had occasion I,, "pass Ihnl way. 
This lire-damp wns al t forty feel from the entrv, mid 

ui" I ,,iil> showed ils presence in'tlle lesl lamp once in a 
kind in while. Inn there were no me a n s of knowing its volume, 
" bus. hence ll„- above precauti, 

'I lie- main sluice. Tl..- is of c level I hull" * ,., ;, ,,,,., . .,„,. ,. ,., V „ .* , ,", ,' • ," ',, 
neh plunk, ,',„,l and grooved, sel on n grade S ,,, 10 ,' *?,, ' ',, I, I e i , I ' 'l , , 
percent., according to the s ncss of the riflles e m - " -"' * ''""' , ' ?' ' *'" '7"'" "' l:m"*"!1 
1 , , ,, - - , , i i i i - , , , - . , screen seginenls etc., ll hns heen used ,, VC'IV gl'Cll lld-
ployed. Il is iinie,I w u b lobbies,wooden rails sh,„ wi h ,.„„.„„ ,,,,„ ,,' , in i , , , „ i i -,- • ? , -,i 

' ,, , i i , ,,--., . , , 1 lllltliee. 1 lie 111 II el W 111 lasl I ulle ,,,,•',' e, taed w I l 
strap nun, or small wooden blocks. Wilh the s ih ..,. t*:,, ,, • , .. .. , ... . , ". , . 
rails a grade ,,f 12" in 12 feel is ei gh, wi locks K.l|ent coating for tele ne wires, hell wires and steam 

'" '''' pipe covering when- they are carried in the uiiiies as 

the lire buss and his ussistanl on their I • of inspection 
fi 1 nothing unusual inside the m i n e to arouse their 
suspicions of anv lurking danger. T h e uir currents were 
traveling in their usnnl volumes and custnniary courses, 
nn.l the roadways ami working places (excepting rooms 
Nos. I, 2 and Id, off Entrv K, s,-,- p l u m were safe and 
free from lire-.l p. In each of these l.e found a verv 
small ipuuitil* of lire-damp, wi small, in fact, thai he 

1." in 12 feel. Ill-; 
k"'k '"' r " well as above gi id. Sleam pipe covering, whether of 

•nn IN,.- I M , III M C . asbestos, cemeni or aim,,- i other i-conductive hesitated a Utile about -king t h e m us dangerous. 
Tailings nr.- lb.- refuse Ir | i/. drill, hydraulic material, will absorl isture il" mil coated wilh sucb a However, I..- did s.. iu the cestui -v m a n n e r nnd after 

mines and stamp mills; debris is another tenn lor the paint, nnd the pipes will corrode underthe covering. completing his rounds ,, i,-,| the minors at tiie slut ions 
refuse ,,f hydraulic mines. T h e nee latum ..l these lis use on such purls,.I" m i n e p u m p s I ,-,,1 .pipe as to the condition oftheir working ph s. und returned 
and Un- ui I throw tvers is s 'times pro- ns are exposed tothe action of acidulated min,- water to tl Iside to m a k e his report in the book kept, for 
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use three shifts of men, carving fr.un live I., seven dust on Ihe standing props, and loaded ears in this and 
III.1I.I-. eaeh in charge of 11 i- potent foreman and adjoining rooms, ull point to Ibis lush.n. The coal 

10 district, and this was soon confirmed bythe rush of equipped for restoring brattices ami .1 -s and cleaning on the rib sides in this room wns slightly charred, and 
excited employes from ihe other districts to tl utside. up ,1,-1.iis. were detailed hu* duty each .lav. This gas several ..f ihe props had a thick caking of charred dust 
This was aboul 7:1111 a. m. wus exceedingly strong, nnd evidently contained a eon- ..11 the side nexi tu Ihe " face." This charred dusi was 
A search party was immediately organized and sent in mine,I n considerable quantity ..I* carbonic acid gns. also found adhering to the props in Entry P air-course 

to investigate, but they were unable to get bevond No. 0 Consequently progress wns slow, bul linally, mi lb,- near to its junction with No. 7 r in No. 1 room near 
side-track ,,n the main entry on occwunl of" the after- morning of ihe 2,ih, Nos. , nnd S r .s were cleared fa.-.-, in No. 7 ro 1I...11I 200 I'eel buck from face and at. 
damp. Meanwhile some men from No. 9 district reached and the explorers were able 1,, advance. The bodies various other points throughout the district. 
the outside, wilh ..ne ..I* Ih.-ir number scorched and (Nos. 2:1, 24, ii and 21; on plan I wen- found in an ad- Tlle "blast" evidently traveled ..11 llie north side 

thai purpose. While lining so, information came to thi 
mine buss that an explosion had occurred in 

bruised considerably 
1 in the writer's arrival two ..tl 

anccl singe uf decomposition. Each was Iving face against tbe air current, along Entry K, X... 7 ro and 
wee gan- .low award, head I..ward Entrv K d Iheir faces showed Entries 1', nn.l t'„ and on the south side with llu- air 

ized—one to enter at the Main entrance and the other al signs of having been subjected to intense heat. The first current, alung Entry I,, and Ihe haul way lo Nu. Ill side-
ll,e nix,,11 Slope entrance. This second party did iml wns partially raised on his elbows, as if in ihe act of track and up the brunch baulway lo Entrv I>. 
succeed in getting beyond N,,. hi si.le-irack, on the i akiug a limil effort [or life. The both ,,1 ihe mule .1 1 g man, named (Iscar Hawkins, who was pass-
entry, but a third party, which was organized in Ihe in- driven In him was found at the faceof No. S r .King ingt'his point mi Entry I', just ul the time with his 
l.-rviil. bv lull..wing tin- intake current of No, 7 nn.l No. in front of lb.- real* end of tl inpty car, Iln- mil chain mule nn.l car, was blown mil of the Ial ler I.v Iln- force 

led after several unsuccessful attempts stretched across it. and fastened to the front end, show- of the blast, and isiderablv bruised, also severely 
in reaching llie l.o.lv of T o m H a w k i n s , N o 

about 2:110 p. 111., whiel. they found thirtj feel 
smith of bis station, on Knlrv ]'. 
This was the first h,„lv recovered on this side , 

mine. There were ii" signs of burns on his per 

ing liml tiie driver had reached there just ns the explo- scorched aboul the fact d neck. 
sion occurred, Tiie cap of one of the uther victims was Anolher vuung man whu wns iu front ..I' bim s.. 
fnund close I,, th,- Iaeeoi ihe i i Iso some cli ithos distance and going in the same direction, was also blown 
and dinner bucket* nl their " b o x " ,„• resting place, a frmn llu- ear in which he was sealed, over and bevond 
short disl e buck fr he face. Ihe I,iill.-, hul .'soaped will, merely n lew serai.-lies." 

clothes, hul a large gash ,,n lb,-left side ,,f his head Entrv P was then attacked, and after a hitter fight the Until describe tbe blast as a terrific gust of hot air, filled 
how,-, I Ihal he had been knocked down by Hie lore,- bodies ..111..- lasl In,. I'e i lli lig victims I Nos. 27 and 28 with dust, resembling a thick, I,lack rolling cl 1. The 

destruction of tin- brattices was of fhe explosion, a 
way made an easy victim I., the 
after-damp. Several miners 
passed him while he was still 
conscious, Inn In- made in. re
quest for help, und thev. be
lieving he would follow till 
went on. Au empty cur st [ 
in lb.- doorway at his station, 
and Ihe mule lat den.I imme
diately in front oi" il. 
The' Dixon SInpe party suc

ceeded in reaching II.,- bodies 
,,f tlie men numbered I, 2, .'!, 4, 
5 and li, ou plan, in the rooms 
to the east of Entrv lx. about 
0.30 a. in., nnd soon afterwards 
had tbem removed to the ,.in
side. These ni.n had evidently 
endeavored to reach Entrv lx, 
bill being in 111.- .lurk ami O 
doubtless excited, thei been 
, fused and wandered aim
lessly around until "V.'l'l bv 
the after-damp. Small i No. I i. 
us will be seen fr the plan, 
ul si succeeded in reaching 
the desired point. 

Heavv falls prevented further 
progress being mad thai 
side H.nl day, and all attempts 

I hm- side were rendered 
futile l.\- tiie after-damp, until 
about3.00p. m., when the bndv 
,,f Washburn was reach,-.1, No. 
sou plan. N,,s. :i. In, 11, 12, 1. 
and IS were also reached a lew 
hours Inter, ami bv earlv morn
ing No. Ill wns found.' Thus, 
ill less Until IWelllv-lolll I is' 

lime, Iii n bodies h a d been 

recovered and re ved l" Ihe 
outside. 

Nos. 8, 0, III. II I 12 were 
drivers, and their mules were 
found close to their bodies. This 

is lie- principal gathering point 

nr side track for this district, 

u n d appearances would indicate ,ig34%? 
that these drivers were on the ' r //1WHf»' ^ 

eve of starting out o n theirdnv's 

routine 

verv complete, especially in 

Entry 1',, w her,- il was difli-

eull i" liml a piece uf plank 

larger than li" X l 2 " . This, of 

course, can be easily accounted 

for bv ils being a "butt e n d " 

and Ihe space very limil,-d. 

T h e r e are i n d i c a t i o n s ..I* 

I hole having been hul little 

flame at a n y poinl in the entire 

brattice cloth were found un-

scorched even within a very 

short distance of Ibe point of 

origin, also kegs of p o w d e r ; a n d 

ull Ihe physicians in their de

positions stated thev Were in

clined I,, believe that the b u m s 

on Ibe li.-iiins were the result 

of intense I I onlv. This be

lief is strengthened b v (be fuel 

thai few "1 Iheir .-lollies were 

even scorched. 

Several theories have been 

advanced as tn the cause of tbe 

explosion, bid (he onlv feasible 

on,- l,, lb,- writer's m i n d is that 

il WHS the result of s le 

crossing Ihe danger m a r k , ill 

No. 2 mom. with a naked light, 
I selling lire t.. lb.- si,mil ac

cumulation ..I" fire-damp there, 
which e,,n niealed with the 
dust, causingthe fearful carnage 
referred lo. Tbis ..pinion is 
shared lu all Ihe ollicials of Ihe 
iniiic. also l.\- Stale aline In
spector Cltlte,'who was on the 
gi I during the rescue work 
nnd ii en lb,.rough investiga-

I id 

" All urdinary minor's , 
wilh Willi s' name cut the 
lid, was I" I in this room. 
nl. fifteen feel from his body, 

I Ihi-. together will. Hie pii-
sili, I bis hodv. makes us 
believe be was the'transgressor. 
This room was Bennett's and 
Williams' regular working 
place. Two oilier men lin.l 
worked in it wilh naked lights 
within twenty feet or so ,,f the 

until :: i. M. 

he Illillg of Ihe llis-

a-l.-r, I 13 m e n a n d bovs a n d 20 

mules entered the m i n e , I" he 

distributed as follows: 

Miseellill ll- 111 

These lasl named bein 

, particular di.-

Several verv heavv falls were 
em iilereil on Entries I d 
K between Entry f! and Ih. 
entrance of No. 3 r m d a 
< siderable quantity i.l' the 
debris had to be removed be
fore some ..I' ihe bodies could 
l.e recovered, also before fur
ther advance could he made. 
All these bodies were more or 
)es> burned and bruised. 
Early nexl morning ;i search / 

party succeeded in cross- 3cr" 
ing iln* hill, and immediately i 
;il ihe entrance ol' Xo. 2 room 
found ihe hn.lv of Henry Will
iams, ( Nn. hi ..ii plan I, face 
downwards and Iving diago
nally across tlie entry, his fare and head considerably on plan) were found and removed on the night ul' .hm. line ofthe number hound I'm- No. lOdistriri n 
bruised. Continuing their explorations, thev soon after- 4th, sixteen davs after the disaster. ,\l this point then* lain.*. I on the wav. ami Ihns escaped the kite of his c.ni-
wards found those of T. Lane and son (Nos. 17 and is on was an overcast, and as the bodies ..l' these two victims rades, 
plan 1 lying side by side, [n the former's pocket was a were found on top of i hi' fallen Limbers, ii is evident Six of the mules were rescued mi ihe .lav ol" the ex-
watch, the hands of which pointed to r.22\, evidently ihey had passed lliis poinl and heen blown hack l.\ tin* plosion, and ..ne four davs later. This one was over-
the time at whieh tin' explosion occurred. A little force of ihe explosion. Both were hin-.' prostrate on looked in some wai and given un av bein«* dead W h e n 
later the body of trapper Morgan (No. H) on plan) was their backs and at right angles to each'other. The head f I, ii was gnawing at s cross lies in No. I dis-
I'oiind near his station or door. An attempt was Mien ..l Xo. L's was crushed Hat bv a large rock weighing 150 trict, ami in a very weak condition flow ii escaped is 
made to explore Xo. , room, hnl lire-damp was en- (•> L'lHI p.. Is, whieh hail "fallen from the roof. The a mystery. 
countered 300 feet above its junction with Entry K, <>il<*r from the bodies of these lasl two victims was no There have been two or three slight explosions of fire-
rendering further advance impossible. They then re- worse than thai from the four found Iln* week previous, damp in different workin" places in this section in the 
turned and had the bodies re ved to the outside. Thi-- was rather surprising to tin* rescue party, who an- past, burning the occupants to some extent, hut never 

Later in ihe evening two other parties entered - • ticipated s* thing worse and were fully equipped with extending Lev I a verv small area each lime. In fact 
at the main entrance .iml ih.* other ai Dixon Slope sponges, camphor and carbolic aeid. I'n.hal.K (he llr.- ,|ir district was considered one of the safest in the mine. 
entrance, and met on Entrv K. and thus for llu- lirst 'lamp had some preservative action. li i-. very gratifying to be able lo shite that none of the 
lime since ihe disast-er established «. munication In addition lo the falls alreadv referred In. there were rescuers'received the slightest injury during their peril-
between these two ent nines. several verv heavv ones on Knlrv K, between Nos. 7 and mis work. 

\ lillle later the Dixon Slope party <lisc.ver.-d an.l re- i:: moms, also in Nos. St, 10 and II ro s. These ren- On the 2.">rd of September, IKHil, an explosio ' lire-
moved the bodies (Xos. L'n. i'i and 22 on plan). All thai dered iln* work of Ihe rescue parties extremeh perilous, damp occurred on ihe main entry, between Nos. 7 ami s 
nighl a crew worked mi the falls mi Entry L, ami nexl ami it was onlv hv the exercise of tin* greatest possible side-tracks, burning nine men severely, three of whom 
<la\, Sunday, ihe bodies nf three mules wen* removed rare lhat accidents were avoided. Slight falls wen* fve- died shortly afterwards. This was caused hv careless-
and I he other two mi the day following. quently im*i with in other sections of the district. ness on the'pari nf ihe inside foreman, who, "in making 

All energies were now directed to the removal of the The explosion evidently originated in No. 2 room and his rounds, neglected to extinguish the naked light on 
large accumulation of lire-damp mi the west side of Knlrv radiated in all directions therefr The fallen props, his In-ad. He was seriously burned himself and died a 
K. a nting tn nearly 400,0-to cubic feet, and for this blown out brattices, doors and gobs, and collections of few davs afterwards. 
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Then r ,, 120'. 
'*' I - , ,/ : ./*' - 14,4m). 
••"* — .*/'* 1II.HIKI i (he difference 

"' li.vp- I perp. .-quare of base 
- '- 2.r«. 24.till). 

•I 240.r. (Multiplying ll 

if Ibe squares neglect 
I I 

irprising Ihal llie pressure to produce the velocity is 
neglected. T b e calculations are m n d e easier by each 

beei 

lion hi 

Tla. department I. ,„,,,„!../ ,,„• u„ „.., „, a,,.., „.,,., „.,.,, to ertireM their ,~ ' " -*MI"t>. I A x i o m — 1 lungs equal to tl 
'"• or an, •,„,.ll,,„, ,,„ ,,„,, .„;,;,,/ ,-,/„,,,„, ,„ ,„,,„„„ I hine are equal to each other. . 

'""'-*, ''"'•' "'"' ""' l„.-it'll. t„ "„l, .>.....„,,,„,.,. I „,,„, ,",,- ,,,,//,,„ i, i I,|| ,;,;-• 

'7,:r;;,::r,:zp7':::,,r"ip:,::7::.j;:7: z:;,:;-:,';::;,:::-;z. ,.-",, ™-"m.<r« ••<• i**.w. TI„* ,„'„„ „ 
..,„.,,.. ...,„,.' ,,rt,,-i„,„,,,,,,,,/,/n, ,.,i,,,„ii„, „„„i,.i. that tree m u s t b e cut. Y o u r s , 

I,, s h o w Ih,- principle. V. 

... „-,/), n„ .„ 

en very particular in extending m y 
u using precisely the same values in tlie dif-
< to gel Hie answers, m y object being merely 

trulv, 
\V.*D. L. HA R D I E . 

Biriningbain, Ala., April 11, hsilii, 

[ N O T E nvTHE E D I T O R : — O n examination of llu-question 
and answer we liml that- Mr. Hardie is correct, and that 
the error in our answer was ,1m- to twu errors, line in 
placing Hi.- dec I point incorrectly, and making0.1701 
read lil.lll, nnd H ther in failing I., multiply the 

•.•,„-,,.,,,„„l,,„, ,I„,„I,II„ ,„„,,,„„,,/, , ,„,„„.,,,„i„,,,.,, „/,,,.,,. .' 0 l S '" submit the following rule: Square the height I'-l.lH .'11.2D, which would have ,'iven a result of 
'," <l»* ti'-e; trom the producl, subline, I he square of I be 5.315(1. This prael ieall i agrees will, M r . Hardie's a„-

nder bv twice Hu- heighl of Ihe swer.] 
I'"''.'*- r'"-* quotient will be the leg of the triangle nr 
.eight, irom the ground, at which the tree must be cut P R I Z F r f l N T F S T 
•n order to jusl reach tl posite hank of the river b U D O E b l . 

Editor toll,,,-,, Emiineee and Metal I/,,,,,- • Also total length of tree minus tbe heighl al which tin 
Ill is I 

.1// nun 

• !,..! i< 

Tm Eailoi it not rerponetbl, (or eieies 

,/„, „„,„- ,i,„l ,„i. 
Wil. Mi,*!,,.,, 

,,;;-••/""' ""'.'",-","' i..,...,i.'. ,,.„.,.,.,,, „•,,;,,,..,, 

T h e Fifth Root 

Sin : — If 1 mn not int Ml'"-'^.^..''^.-!!'.'^'?./^.^'!-^',',-''!!.'' Pri**es G i v e n f o r t h e B e s t Answers to duestion Sin-—If lu,, not iiiirn,li,,"t ,,-l 'ree wiis cut is equal tn tlle hypothenuse of tbe tr gle * '"' , ""' answers to uuestion! 
time I v,si' -, ti, vi """'' "" "I""/ J'pur ,*r,,l„t,,,u : [(120)= ( llm,-* j - 2 I2u = 181 feet or Relating to Mining. 
11 nu , 1 WISH to ask ,, Ajax ,s not giving us a ni e that he "ht it w l.i.-l. 11„. t, , . i . ' ,- , 
will not work as well as I.,-. Ilidlcv's, i , the rule Heen,us, be cut For tlle best answer to each ol* the I* wing questions 
which I sent for your February number. I have tried Dunbar Pa W i l b* lsor W Ji. Di-.vi-.ix. the value of $1.00 in any of the 1 cs in our b , cat:,-
ten or twelve questions b v Ajax's rule a n d could not eet ' logue, ,,r six months' subscription to T H E C O L L I E R Y ,,\er t w o right I wish to give Ajax t w o quesfionVto Jvx.uxi'iai v.vn M E T A L M I : 

work, a n d if be gels t h e m us correct bv his rule as by Ventilation !'''"' *!ll! second best answer to each questi the 
tlie rule which I gave, I will admit its correctness is it i"s ,.,-, ,,„ ,, . value "' 50 cents ln a n y of Ihe books in our book cutn-
lliucb easier to work than mine. Hill Vjax 'kindle '"' '*"""'''•" ''•".'"»",- ami M.lul Mi„,r: logue or Hire,- in,,nths subscription lo T i m C O L L I E R I 
w o r k thc "fifth " r,„,t of o a n d "fifth " root of 210*15 S? **""' : * ~ I " going over m y copies of T H E C O L L I E R Y E X - l''x,"N1-);" -.XII M E T A L M I X E R . 

B y m y rnlel gel for |' 21035..S 7.32131*1), u m l Hie fifth 'I'SO.*,','". 
.METAI, M I page 129 of llu- January, '•'""' prhcn fo I,, ll„ .,„„„ quegtion mil ,,„/ l„. 

- •••. ^-' ••-, i -, .-' ,..,_,.„„,. ami in, nn,i is,,-,;.,,,, r .. .; i .- , -r ° . ....,,,,.o , , ,-
power,.! 7.321.' 21035.7S1I. N o w . I took 7*' -md 7 4 It 1 S ' - ""' *"'' t h e '"Mowing question and answer, \auucded la „n,j on, ,„,„,„. 
-'*- """ )*00te, und I liml il wrong. I have tried f 0 •' f TOuTarfw. SS? c, ^'"l^ "' ^'^' 
.vith the same result, and fear tbat Ajax luri no ruoved thr,, I U , ' -v 7,777' 1 " ''"' ?,,""i!,I"''o"1"""" Conditions. 
' - *'<*' - d '.» "i« "Wige if 1„- Jill work them ,,„! 'he veStiSio" p^rtfYoni ie .r,'""'" '"' ""' "' ''' "' B « f - C .etitors must be s -ribers to T H E C O , 
for your next issue. *.ourst,„ly ^ A,.s .., fcase the S P won required '-"- Kx.uxcln, ,x„ Mlnvi, M I M U , ' ''"' ' " 

Titos, llixxvn. Iiunl,,. i'a. ,,,,., the inerl uir in ,n,,l ionm "llm monlh'',(", h'.'shah ' '^"""'-TIK' name and address in lull of Ihe contestant 

'J"'" 'et '* velocity 111 feet per second ami m u s t o*3 s , S n ™ t o each answer, and each answer must be 
T h e Fifth Root by Arithmetic. loO.OOO on a separate paper. 

,,. SO-liO Januiet.U/, be the weight of a cubic fool Tlnrd—Answers must be written in ink on one side of 
W e are 111 receipt ..I a method of finding the 5th mot ,-- II" ""* paper only. 

of any n u m b e r by meansof arithmetic, submitted by of air, then J, or Fis the f -pounds of work per ^ • F 1 ' " " ! — " Competition contest" must be written on 
Mr, J Bucber, of Dysart, Pa., but do nol publish it, as „„,.„.,. ,*,„„ ,'„• 1 "«! envelope in which the answers ai*e sent to us 
Ins solution ,s Hiesnin,. as that sul tted by Mr. Koberl *''"' *'"J* ;""1 i,s ' I'er;* nre « , squur,-,,-,-, i„ P ; O T - O n e pei*son m a y compete in all the questions. 

which appeared in our Sep- area of secti ,1 I* w s that ,"1"^ .,"'.'. '" .1,17111 ^'''iTj '."j d>',lsl"" M "' H"* merits of the answei-s 

'"x'owTtTsin,an,,esPt tnit'th'r" " • -ne no.nnT'ulT"'T1 ,"•"."'* '"' ",:lik"1 "s ""' l->ter than 

,*rring in Ihe above if llie following reasoning iB' correct: Eighth—The* pi'i'b'h'i'al'i,!n",',l" ll„. answers and names 
loO.OOO eu. It. of air passing through an airwav K'xlO' ".f pe™ons to w h o m the prizes are awarded shall be con

sidered siilliei.-iu notification. Successful competitor 

tember, 1895, issu. 

Broken Shaft. 

fi»,,r CollieriJ Emjinen- aud il.tul Ml,,,, 

Sm:-I would be obliged if you would inserl the fob " I have a velocity of '"'^ ,,,.;., ,„.,. are requested to notify us as soon as possSle tS'tlTwii, 
lowing 111 rcplv to Mr. Noll's inquirv in tbe March ' ' ••" • • • -n- ••'" :.....". 

Q C E S . — A t Kangley Mim- N... 1' w e arc using an ei 

Competition ftuestions for May. 

The bead due t.. such volo.-itv express,,l i„ disposal they wish to'tuako of tbeir prizes. 

rope system of haulage with 2| n.iieB~of ^cracibletoi perciibic S7 ^"^ '"
 (aSS"'"ing air ,;' '"' 07m lb*"' 

wire rope w o r k e d will, an engine of the Litchfield pat- 11 •'-,.-
tern with 1 2 " x 2 0 " cylinders and a 7 foot cog-wheel 1.. b . ,,*. ,.,','. ., L'L'.:. , <' ''*-;, -."•~1*,1 ''.ving l" lin.l ..ul the combustible sub

lime.-thai would give Hi.-besl resuils in generating the 
" "iir n e w safely lam],, I have fallen across the i l . i i 

whiebi.siittacbcdii4f,„,l driii,i. Placed:! feet behind this "*-"* ' *'•-
d r u m is another d r u m which is equipped with Walker's •l|7'"'''' 
slid.-rings. This d r u m is not connected witb the engine ''"' "• ''" "' ventilation then apart from friction musl f""'!)ying facts that c pletely puzzle m e , and as I a m 
but is worked bv the rone passing fi tbe forward drim mm.lv 1 '' "*''" *"'•'-' 150,000 .223/ 5 2 *;":alli that any further attempts to solve the riddle would 
back over the Walk,-,-drum with (ive laps, thence to tlle 33, •••;il,H) "" drive m e to distraction, 1 will be obliged to vou if you 
t'*"s wheel, and on ,,, t|„. i„si,|e. T h e shaft, which 5.27 II. 1'. Alls. Authority "The Collierv il-m- ,-• , ,l '',' ""' '"'"'" occu]'s t h a l " l u'" U v " volumes 
is a SI.X-III.-II one, has broken at. two different li a llandl k." * ' ' ~ "' l"",'* hydrogen bin,- wilh one colli of oxygen 
wil bin ion,- months. W h a l would cause the breakage' Lel us lake another arrange nl of the .-mi,- result - - """"'" ,''•' ls *-''"'" "ff ''l:'" ''''"'" '""' ™ ' '* "'" ""aj-ali 
of such a large .shaft, it being onlv 1 le.-t I ? c',.nl.l 150, I e-* n " v " pl« combines with two volumes of oxvgen. O n e thing I 
the variations in the grooves of tlie d r u m m a d e bv the ( Hi- K' llio 3IL>'': *' *"••' -, 1*'-";- have noticed that m a y help you to find an answer, and 
wear of the rope cause the fracture*? T h e wei-dil of -, cubic I", i f ,i,-"7'e.,o " i ,'•' '"•' ,the hydrogen and oxygen produce water that is 

, " " ' "'"- »ere , et true will, eaeh other, would pressure = II7?W1r>' lbs , , , , , . "'le" "o'e'u"; i* l"",'"1' "'""' lT """' m , u' s h *'* : u u l ""-'*" l"'"'"'*" 
thai cause Ih.- break? , , ,-,.,*. ,i" • * * ' * l~ '"I""1 "!"'*'" il,ul :l pemianenl gas, and, strange to sav 

Axs. - T h e Walker . Inm, is ,,s,,l -,s tin- idler -„„1 in I ' foree engendering the motion of the coal gas that contains a high percentage ..I* e II „i v' 
Hiis eusi v ,1,,,-s a w a v will, half the crave'on ,1,1- *'"*• Since I, '' II. 1'. then 15"'""U l*15lil * f I ™ '"-' "'-'" ''",- -md oils, such "as are liurnfu in 
drums. It would be belter if there was another Walker -,.,-,, ,;'*". , , ,„ ,- "'•;•'"' fniP8. give off less heat pc-r unit of weight than any of 
d r u m connected wilh the engine as that would reduce .-i '•"' ,, Autbunty, V\ m. 1 -ley on "Veil- t he gases under notice, and yet w e k n o w that a largeier-
more of the craving. tilation. centage of energy is concealed somehow in burning these 

Ifthe .bums were loose on the shaf 1 mad.-li-du '''' "" tnkc nn.,1 h,-,-. [,, the example given the quan- hydro-car is, I t is not given off as heat, but t have 

7::^77J:2777:^:77;7s^rju!i"e„h ,i11"—'-" Z *#»-^«»- z.!;;"li7. " " *•tm-'"re * 
.'!"•'..".": smid;:^;:;;!:;'::,?,!;^,,^';:::^!,:"';;1;;;",; M> is - « ">• i;^ *•*•'"-"- •».•> -^V*^*^U,e-i&ta^^ri&iS^ 
accounts for broken shaft. Y -s truly, , , - , , , , , , , 3 1 2 ' Tballogens, Acrogens, Endogens, and Exogens. Will 
.. . , S.vjti'Ei. (i. M O R . I A X , s',".'"- -'/''. In this case /,, or head, 15.0 you, therefore, n a m e for m e a single example in each 
N:"l,"",li"' P a " A'"'il:'' 1S!,li* T pletely solve thc ,„ ,„ the te ordure and 'll^T """ Aon^liedduring theh,rbonife?o,,speriod, 

pressure si be assumed. Al I he „„, ,.„„„.,-„,,, and also a single example ,„ one v,s of plants that 
ssureoflll'ofairc n weighsl pnundaniltneroKrc' '"'' lm"--""'' ' n J'our sta r country? 
tins case, the pressure per square tool pro, Inch," the 9' l x --•"'•—-v min.* shall is 3,000 feet deep, and I wish 

'"know whal weight a first-class steel rope, I1, inches in 
meter, will safely carry in hoisting coals up Ibis shaft 

A n s w e r to Geometrical Probleu 

Editor Collieeii Emiineee nod Mi Ial Mince: 

S u n — P l e a s e pu'blisl - following solutioi 
nske.l l.v.l. S. I'., of Revnoldsv 

•itv is 

T h e II. 1'. requirctl is ll 
-'.olll I I.l 

ity | 

the theoretical 

Hu* A|u*il Iss, 1" vour valuable journal, "Vlreo'l 
leel high stand- on the hank of a riv.-r 111, fee, in w idtl, -Vl" 
At " Iml dislauee ,,•,„,, ll„- gr | should ll„, tree been, " A Text-Book of Coal Mining.' 
-" lhal.il, hilling, lb,- i„p „i|| j,,,, reach llu -i,,- T l tiestiun m a v be solved I 
bank of tlie river ?" water gauge necessary to produ, 

In analytical trig try w c have , !„- , „i -,,1,. per second. 
"nil Hie pel -lorol* a Iriangle is to i|- excess above III,- l-"'253 // 

base. ,rs the cotangent of half either of the angles at the „- , - - I.Vi , 
hasc is to thc tangent alf (he other angle. As,,,, * "-*'• , m ""*l1"-1 -,,,„. 

2 '' heigh, ,",- vvhichab,dv'ii,u"tVai'l'i',rordci''t 

"••" •«• ' 2 '""•••' "»- ''irULeils^1;:-'!,::';",:;;;:;,,: „„...,-,. 
leel excess of perimeter above the base •'-':; ll,s 'Ii-equenl I v 

110:10 1 : .11'.,. .,,', m n .Vll' 1 2,5l«lcu. ft. perscc .23 lbs 

•r second press- - '1'll"x --"'-Will you explain lo me, „ i, |, .. . 
ing, h..w 11 occurs that llie horizontal planes at the two 

\ns. Authority, ends of a perfectly straight liiie.il' si.'lit are never oar 
''"el, nhl gl, Ihe teloseope is sel tn.lv level al the ,-,,'d.s 
'" quest .' Again, while vou are busy, you might 
show inc how il is thai we cannot get' a ""perfectly 

" " slraighi I,,,,. ,,, sight, and the longer Ihal line is the 
greater is ihe divergence Further, make a b.,1,1 linish 
by show ing the reason why a sighl made over a surface 

accuracy. 

•ir nr* 1 
llgle oi" tall,-,i" II' 411" 2 111' 'Cl' •', 

,l„- base. 

Therefore, tangent In* 23'2ll" .1,S3.*!:|4 IK3334 
b«i ls.:;:;::l 1*0,-1 Ans. 

and 
with 

'• Qtf*s. 227. T o work u valuable c.al seam, w e must 
ral '"ver "id,, Ihe n.-nresl railway wilh a branch r I of 

'""' .','""', ' !l" ""' surface is verv uneven, and llie 
possible duration ol lb.- seam does not warrant thc inak-

I embankments, w e will d e e m it a 

II P. 

1*1 : | IN.3334' 
II 121,1*,-.-,. 

.- I "I ni,,., 
Mill (rietional 

favor if y ou will advise us 1,1 Ihe haulage w e should 
kc to be cheap 111 construction and ellieieu, in action 

<•"-eflieie.it ol frictio, ,1 l„- a,-,-„- and, il |.nssiblc, use support v - iclusions by 
I, then, strict I.v speaking, 1 his v -,,r reference (1. ac -uses I be careful to 1 thai w e 

1,1,, 1 i„ ,|„. have decided against every kind of 1.., i,,- traction. 

the valu 

I'., or w h;,lever i iv be,'shiilll 

csts o. For example: If in 

April II, Is, 

l.el ' I • -,- ||,„ 

tree standing, and 11 or In 

T,W |»E~ 
n!;sw,.r,:;:,;,,!:-;.i:i27,v;,,.is"-•" '•• * ™ f, ;i-ip™t„d,.t.u.,ork, * :p,,l,nPShau

h.! 
. "he,, i, ,s noted how lore-mall is lb,- „, ,,- 17771:T.77.T;... '7\>i'^^""-r l,mVL'!' ls ll.PP!ied 

- " " ' '"'"I'' " I""'1 "' 'I'"1" pnnliu. 

•d to secure total reflectii 
esliinated apprnxi tely, il is m.i blades, w h o s e si 
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instead 01 simple deflection. Now, to make sure that we 
all understand tin- explanation given, will you --till 
further assist us liv answering two questions? 
First—What are the curves that are given tothe inside 

surfaces of the reflecting cups, of the reflex water wheel. 
Second—Show by a sketch and the necessary explana

tion, thai with total reflection more power is obtained 
than could 1..* secured with a deflection of 00° from the 
plane of the wheel's rotation. 

Answers to Questions which Appeared in the March 

Issue and for which Prizes Have Been Awarded. 

QUES. 211.—AB we an* striving to make our proposed 
new Bafety lamp the best in the world, ii certainlj 
should be of some service in testing for gas, and as we 
require s e additional information 1.. enable us to 
make it sn, let ns kind ourselves together for mutual 
help and we are sun* to succeed. Then lel us know al 
once what makes the gas cap tail up in a blue stream 
above the ordinary flame of tbe safetv lamp? 

ANS.—The blue cap is a blue lambent flame character
istic of carbon 1 loxide burning int.. carbon dioxide. 
Its presence on iln* flame of the safety lamp is due to 
imperfect combustion, for as little as ','. percent, of marsh 
gas in air produces lliis effeet. Thr marsh gas on con
tacting with tin* bottom of llu* Hame bums off so much 
oxygen that the remainder in the an* is nol autficienl to 
fully burn tin' carbon nl' iln* ..il int. 1 carbon dioxide, and, 
therefore, when the carbon monoxide reaches the higher 

the dioxide and in BO doing produces*the characteristic 
blue cap. D. .1. LEWIS, 

Elliott, Rajidolph Co., Mo. 

QUE*. I'll'.- -Winn an explosion nf fire-damp occurs in 
a coal mine, immense volumes of gas and air rush up 
and out of the shafts, and ai iln,- same time the expanded 
air and gas rushes into and becomes compressed in the 
"obs, do you think then that a correct sample of the after
damp produced hv Iln* explosion is procurable, and if so, 
where would expect In liml it? And while s.. doing, 
will M.ii ox [.lain iln* recoil, or bark rush nf air into the 
level's, rooms, etc., after the blast has expended itself.' 
A.\s.—A correct sample of the after-damp cannot be 

obtained because a ronsidrrahle proportion of llie pro
ducts of combustion lias heen ejected from the mine \>\ 
expansion, as proved bv tlie outrush, and what remains 
has heen diluted by tlie back rush, therefore the best 
approximate sample could only he found in such r is 
aw would he subject io ;i back rush iif nearlv pure after
damp. The hark rush is caused hv the partial vacuum 
resulting from the cooling ni iln* after-dainp. 

J A M E K T A S K E R , 

old Forge, I'a. 
Second Prize, J O H N Fi.ErrcHGit, 

428Tonti si reel, La Salle, IN-

i- geared by pinions to the driving wheels. The motor 
used is ihe bipolar water proof, with only one spool-
piece. II. K. M O H E R L Y , West Newl.ni. I'a. 

QIJES. 214.—We are about to open ..ut a fine seam of 
bitumi is coal that is 5 feet thick ; and to work it. we 
an* going to sink shafts that will he S*_'u feel deep. Be
fore, however, lixin^ 1.11 what should be Ihe sizes ol' the 
shall sections, wr wish to determine what have t.i he llu* 
dimensions of ihe cars. The speeilie gravity of ihe coal 
is 1.27, and we want an mil put of 1,000 tons per dav ; 
will vou then, give us a sketch in elevation of the car 
vou would recommend, and be careful to give the dimen
sions a n d capacity <.f the box, the sizes 1.1' the del nils of 

ihe bottom frame', a n d the sizes ..f the wheels a n d axles. 

A N S . — W o u l d use Phillips M i n e Supply patent wheels 

I S " diameter a n d 2 " axles placed 22 inches apart. T h e n * 

Semibronze Packing, 

This isthe name given to a new high grade packing 
for engines and pumps, manufactured hv N. J. Car 
Spring & Rubber Company, Jersey City, N. .1. 
The core, which is the foundation of Ihe packing, is a 

lubricator reservoir, and is composed of loosely spun 
asbestos thoroughly saturated with high grade cylinder 
oil, pressed into the desired shape and coated with pure 
foliated graphite. The covering consists of alternate 
si rands of hemp and as hest ng, loosely spun, eaeh braided 
over with an ..pen work nf very line brass wire. 

i 

Dra 

e Nil 

-Bar 

Qt'ES. 2i: 
Band Coal 
requested 
mine (ore-

id 

• snpt.'1'inU'ndenl for the 

l**'l«*i* before n eting . 

Black 

1 tli.. 

nl dl-ll ll„ ipl 
Btruction a n d the m o d e nf action of 

such aaisused for m i n e haulage, lie says ih.* descrip

tion must be luief and applied entirely I" ihe magnetic 
lield, a m i must only iiieiiii.ui the c o m m u t a t o r b y a refer

ence to its use. N o w , as elertrieal appliances h a v e c o m e 

to the front for mining, I mu s t either write this paper 

.'i* l'<se m v positi a n d I d o think vmi will therefore 

m a k e a n effort in help m e . T h e n , please .'.MV.* ihe 

principal points required for a g I paper. 

ANS.—To illustrate the subject more clearh lake ihe 

T.M. M — 2 5 , inn II. p. Inc live now manufactured 
bv the (ieneral Kleel rir ('..., and follow the current from 
thetrolley wheel to its return to the rails. The current 
runs down au insulated wire connected with tho brass 
wheel mi ths in.||e\ arm, the other end connecting with 
th.* controller (the current being a direct min, which 
connects the current with the two motors on the driving 
wheels. The controller has a reversible lever which allows 
tin* locomotive tn run in either direction. The principal 
features here are the live notches used in starting, each 
notch, like tin* notches nf the lever bar in a locomotive, 
only allows so much current to pass to the motors, the 
remainder -..ing to ihe rheostats, nf which there are 
four. *)ne notch throws into the circuit the four, two 
notches throw nut *. three notches throw mil two, 
four notches throw out the third, and the fifth notch 
throws theni all out. The rheostats are built up of 
sheet imn ribbon parked in asbestos and mounted in 
fire brick, sn as tn he absolutely fire-proof. This is to 
take up in resistance tin* surplus current, imt allowing 
the whole current to be exerted nn ihe motors. When 
the controller is thrown wide open, the current passes 
direct t-. the motors, part of the current goes tn the field 
or magnetic poles, tn excite the lield magnets and the 
remainder goes to the commutator to be changed to posi
tive and negative electricity, tin.* current then passing 
round each section of the armature as they come 
under tiie brushes. The armature is composed of 
a number nf flat coils of copper wire placed nn 
their edge against the core, and insulated from each 
other; one end nf eaeh of these coils is connected will, 
a segment nf the commutator, and the other end is fast
ened tn the next segment, and so on round ihe com
mutator, and then each segment of the commutator is 
connected to the one mi tin* opposite side by short in
sulated wires. The direct current ean be changed tn an 
alternate one bv passing through a commutator or nee 
versa. The current flows in through the brush to a sec
tion nf the commutator. Thence round a coil of the 
armature, back to ihe next sectinn of the commutator 
and is returned through tl ther brush to the wheels, 
and thence to the rails, which are again connected with 
the generator, thus completing a ground circuit. W h e n 
the Held magnets are excited and a current flows th rough 
a eoil of the armature, the magnet attracts this coil till it 
is directly under the magnet; then the next one is at
tracted, thus causing revolution of the armature, wliich 

imn bands running round the ear, as 
Shown in Ihe side view, whieh are bnlled twice In e;ieh 
plank and in the draw-bar. Draw-bar as shown with 
LM inch lip at each end. Bumpers In lap 5 inches top 
and bottom. The box would contain when level !U.H 
cubic feet or one ton 7.0 cwt. And if there is a slate to 
betaken down about 8 cwt, 1 e could be pul on making 
total coal 1 ton 15.6 cwt. to each car. 

II K. M O B E R L Y , West Newinn. Pa. 

QUE*. 215, —In surveying around the bottom of ;i 
mountain, we made all ibe necessarv levels and insets 
to determine the correct figure ofa truly horizontal base 
that was just touched by the western side of \ ut-
cropping coal seam. From the plat we found the figure 
lo be practically that of an ellipse, with ils major axis 
coursingfrom south to nortli 6,012 feet, and the minor 
axis coursing from easl to west lor 2,842 feet. The 
m lain is I,son feet high. The coal seam is 1 feel 
thick, and is overlaid with a strong sandst *. W e 
leveled nm- transit at a distance of 64 fret eastward nf 
the eastern end of the minor axis, and wilh Ihe center of 
the telescope at an elevation nf 4 feel 1 inch above tin* 
calculated level nf thr base, thr l„,ti f ihe coal seam 
ben* made an angle nf elevation nf 38° I'I;', and tlie dis-
1 1 , measured in a straight line from the plumb point 
mi the -mnnd In Ibe hntl f thr coal seam, was found 
to be l,il2i; feet. Now, I wisli to know three things that 
I am sure vou will calculate fm* nn*. 
Fimt.— Whal is the pitch of ibe seam? 
Second.— What is the area of the seam? 
Third.— What percentage of this seam could be reason

ably worked? Show wilh a sketch Imw vou tind the 
pitch. 
[Nol one nf our manv able competitors have supplied 

i\> with the correct solution ofthis question.— En. ] 

Qi 1.-. 210.—One of Ihe air-ways in a mine is 0 feet 
high and 0 feel wide, and formerly a large vol I air 
was passed through it with a ventilating pressure of 1.2 
inches of water gauge. Afterward a regulator was lixed 
in this air-way to reduce the quantity passing In one-
third nf ihe former volume, and recently a new venti
lating fan has been started at this mine, ami il is treble 
the power of the former one. N o w J will be obliged if 
von will determine for me five 1 hings: 
Firsl—What is thr length of the air-wav, taking the 

en-ellicienl of resistance at .00000001 ? 
Second—What was the original quantity passing 

through the air-wav'.' 
Third— What is thc difference of pressure mi Ihe Iwn 

sid.s nf the regulator imw, and what was it before the 
new fan was started? 
Fourth—What is the height nf the waler gauge now 

for the drift? 
Fifth—What is the quantity now passing througli the 

regulator in cubic feet per minute? 
ANS.—Another factor is required fm* the solution of 

this question, and that is the velocity, and therefore 1 
assume it to be 1,00(1 feet per minute.'and on ihi.- basis 
the auswers to the sub-questions will be as follows: 
First—The length of the air-wav '. 

SEMIBRONZE PACKING. 

All of the strands are very loose and fluffv, so that 
Ihey will readily soak up oil ami hold it, and the braid
ing nf the wire firing quite open permits thr oil inflow 
readilv from ihe liber and cam* aloug with it the graph
ite to the piston rod when heated, besides serving to 
Imld the soft fluffy materials together, thr win- adds tn 
the lasting qualities of iln* parking, both by its ..wn re
sistance to wear when properly lubricated and by .reason 
of its protection ofthe libers from being blow 11 out of the 
slulling box by sleam nr water pressure. 
This packing is used in the same way as commpn 

fibroiiB packings, ami needs no special handling or care. 
The value of Semibronze parking has been fully proved 

hv actual practice in bard service. II. has given entire 
satisfaction wherever put iu. both as tn its lasting 
qualities ami the bright appearance of the piston rods. 

Most of the piston packings mi the market are made 
without a lull knowledge nf the requirements. The 
Semibronze is the result nf years nf experience nf a prae
lieal and well-known engineer and pump builder. It is 
pul up in twelve feet lengths, each length iu a separate 
box, labeled, and sells at a popular price. Two brands 
are made, viz; "Gilt Kdge" and "Combination." 
Circulars anil further information will be furnished 

; our readers upon application to the X. .f. Car Spring & 
Rubber < ... 

Compressed Air. 

Compressed Air is thr til le of a oral little nth Iv pub
lication edited and published bv Mr. W . 1, Sa lers, 20 
Cortlandt street, New York. A' copy of the first issue is 
before us, and we take pleasure in testifying tn its inter
est and value. W e republish ihe editor's an incement 
11s a very brief and comprehensive statement nf the 
character of the publication ; 
I "The appearance of this little magazine, published for 
Iln* pni-j-. **.:-. if dlG! '•: i::ir -11JI:-*C lllf nnall n rsgardir.g this 

important branch of science, will, w r trust, be received 

with gratification. T h u s far the suhjeet has been treated 

in mily a fragmentary way. A n occasional honk, lec

ture, cssa\. or articles iu trade papers have been the 
extent of ils promotion. 

" O n l v a small a m o u n t of literature on this subject 

has been separated from trade interests, a n d the infor

mation given has been chieflv nf value w h e n e x a m i n i n g 

tin* relative qualities of the manufacturer's product. 

" C o m p r e s s e d air. as a useful power, d e m a n d s atten

tion, lis scope <.f usefulness is each dav widening, a n d 

ils possibilities are b e y o n d conjecture. T h e era of r -

pressed air is even i m w u p o n us, a m i its claims must he 

placed beside electricitv a n d other great scientific auxil
iaries Ihal have been developed in this age nf progress. 

1 " W e believe that thr develo] *nl nf ihe science of 
compressed air has suffered for want of publicity. Dis-
russion, coutroversv, advertising—all lead lo a better 
knowledge of the suhjert ami point Die way lo larger 
fields nf usefulness. It is ibis condition which Com
pressed Air seeks to bring about." 
The subscription price of Compressed Air is $1.00 per 

A n Important Change. 

- is I lie 

/ 
1.2 

I I 
A' ••- :;u .00000001 10003 

Second—The original quantity is 54 1,000 54,000 
cubic feet per minute. 

Third—Difference of pressure imw* 11.537 p o u n d s per 
square foot. 

Difference of pressure before, 5.5466 p o u n d s per square 
fi M it . 

Fourth—The height of the water gauge now with the in
creased power is ,' :;- i.*j 2.496 inches. 
Fourth—Thr quantity passing through Ihe regulator 

now is ,:< :( IS.IHM) 25,000 cubic feet per minute. 
A-DOLPIIE < "UK, Houtzdale, I'a. 

Second Prize—JonN V E R N E R , Lucas, Iowa. 

The aggregate increase in the population ..I' Europe 
from 1885 In 1805 was 2H,H22,.S00. Kussia added 12,510.-
800 to her existing population; Germany, 4,522,000; Aus-
tro-IIungarv, :J,502,200; Great brilain, 2",452,400; Turkev, 
1,100,000, and France, 07,100.— European Economist. 

An event of no little interest In mine ma; 
recent reorganization of the Dickson Mfg. ('. 
Pa., a company which has a most excellent and wide 
reputation for its mining ami oilier tvpes nf machinery. 
Thr facilities of the company will be greatly enlarged 

bv llie addition of much heavy machinery, the erection 
oi larger buildings, and the establishment of new depart
ments. These improvements are being made at once, 
and the works being put in condition to compete in the 
open market for all kinds uf machinery and locomotives. 
Large engines fm* electric light, plants, blowing engines 
and forgings of all sizes will be made specialties. At 
the same time the manufacturing of first class hoisting, 
haulage, ventilating and breaker machinery will be 
given close attention. Trices will he as low as is con
sistent with first class work, and " up to dale " methods 
will prevail. The new management is < posed of men 
whose names are familiar as successful business men 
and engineers in all parts of the country. 
With the advantages possessed by this rniupanv in 

location, there seems to be no reason why it should not 
assume greater prominence than ever Defore, and be
come an important, factor in llie manufacture of heavy 
machinery. 
The present organization is as follows: President, 

I'. II. Zehnder, formerly President of the Jackson A 
Woodin Mfg. Co., Berwick; Secretary and Treasurer, 
L. F. Bower, formerly General Manager and Treasurer 
of Carlisle Mfg. Co.; General Manager, He Courcy May, 
for many years with the I. P. Morris Co., and recently 
in charge of the work for Cataract Construction Co. at 
Niagara Falls. 
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T U P P n i I I F R V F l M r - I M F F R cisi *'" ''l"""*1' ri'ssed *•'•''"' <*l<.ctricity should plungers a n d 4 inch stroke. This p u m p , located 6,149 
1 Hh -OULLIhl-iY n.NUII\hhK be ., d„ p U. d h, any particular instance, but rather to give feel fi (lie source of 1 ive power, works al 00 

METAL MINER pressed air plants and the opinions of mine managers minute loan elevation of I.V. feel througli 1,700 feet of 
Ihoroughly 1 vereant with their praetical use. 2} ineh delivery pipe to p u m p No. 1, which forces it to 

WITH WHICH IS COMBINED THE MINING HERALD. In 11 her |iorlion of lliis issim ur prim u detailed Ihe shafl bntt Besides doing the pumping, air fr 
EatnbliBhed 1881. Incorporated 1880. '"*' Ill "'' iln*'* prCSSl'd nil' liaillagO |,llllll 111 (III' Sil-- ll,,' Compressor is Used In Hill II Small 1'llil* of Imistillg 

quehanna Coal (' [lany's X,,. li shaft, (lien Lyon, Pa. engines near the Worthington pump, and In,, ,*,,nl nihi-
Thal lliis installation has proven suceessful, is evidenced ing machines, one un [ngcrsnll-Sergoant, the other u 
hy the fact thai the oltieialsof thei pany have recently Harrison, which work al the coal [aces, al 1 500 feel 
nrdcrcdaset I, pressed air 1.x the, and sufficient from the Worthington pump. Tin- uir forthe mining 
pipelolargoh extend the scope ofthe haulage liv Hi.' use machines isi veyed to them through I 1 inch pipe. 

THE COLLIERY ENGINEER COMPANY, PUBLISHERS. ,f , |il issi'.l nil". S, ill ll- I... .lit 1 IS ;eo > W e 1.1 ll .1 is] m d 11 .1- - I ll I', ,1,, 111, 111 i 1 li,' , U l I 11 i s pill 111, Ml*. 1'lllWll SllVSl 
'IN-VEROKKICH, 502Boston Building. tailed description of lli,' c pressed air p u m p i n g planl *• It has been often stated liml compressed uir is a 

l'u,,i imn,,. L A K E S , Assist. Editor in charge. at t lu- Lehigh a n d Wilkes-Barre Coal ('. ..'s N ottingham wasteful p o w e r and s h o w s ;. low percentage ,,f useful 
ITTSVILLE. I'A., O F F I C E , 12. Morris Building. , ,,; ,.,. ,,. Pi„ ,i, ,., ,ri ; , , i' i ; n efficiency, I can hardlv think that such w o u l d be found 

Il.iiu.lli LSTAOT, E. M.. Social Representative. * * . tills plant, which Is Im ,,,,„.,.,;.,„„.,.„ m , ,,,,;. ,,•;,,„. I ha v e not h a d time to 

PUBLISHED MONTHLY AT SCRANTON. PA 

I.-I'KU 

T E R M S 
largest compressed air p u m p i n g planl in Ihe world ake any calculation of the horse-power applied, a n d 
;iven most excellent satisfaction. llie useful horse-power obtained in .nu* case. I onlv 

Subscription, I ''""*'';' ,1:'i™,',;;,;,;,;;: "* I $ 2 . 0 0 a Vt'ar. T h e use of , pressed uir as a n„,liie p o w e r for eoal k n o w lhat our compressor is a small affair, but d o e s a b i g 

To Foreign Countries in the Universal Postal Union, 52.50. " m a c h i n e s lius ..'.'ll eminently successful during ( ^ source of the motive p o w e r u m l ils points ,,1 appli-

T„,:.,„.i.iiu;v KwiixEEK isi. METAL MINER and HOME STrnv. 83.00 ^^ """''Tn III.' matter of air used, I should like to say thul 

T h e compressed uir haulage planl at Gl e n L y u n , whili '* No. I p u m p uses 70 cubic feet ..I free air per m i n u t e ; 
„,.,* thc air hoist at full w o r k uses 0(18 cubic feet; a n d the t w o 

P. 0. Orders. Yo ...ul cutters, w o r k i n g at 200 strokes each per minute, 
iu> in ih,- ,I,-lulls ,,i installation thai ospeciall> , - llH. |.-,7 ,.,,.,i(. ,,.,.,.., , „ t a | „[ silo cubic feel per minute. 

E.press Money Orders can i htnincd „i any ollice "t tlie uiciul ii. ll is tin- perfection .,l* these details liml in ii A s il,,- tngersoll catalogue only claims till 
Express Com, 

,n,l tlie Wells, Pargo Ai Co.'s Express I'l.inpany. 
Registered Letters.—II a Money order Post-Oflicc, or an Express 
liliee i- ii"t Hill,in vour reach, vour Postmaster will register the 
etter you wish I., send us on payment of eight cents. 
W e Cannot Be Responsible For monev sent in letters iu any 

.ther way llnin hy one of the four way- mentioned aliovc. 
EXP.RATION OF SUBSCRIPTION. 

large measure determines the efflciencv aud et i ..I* pressor si I.l press HON cubic feel per minute, it 
appears thai thee pressor is well u p I,, its work, ill 

Ihe delivery of Silo cubic feel per minute 
' i | ' • 

Compressed uir us u p o w e r [or rock drills inslinil sink- \0~g |„, maintained, bul il can be dep e n d e d "ii fo 
ing, tunneling I in ore mining generally has largely 'spurt' w h e n desirable. 
superseiled steam o n account of its great superioritv. " T h e question of pressures is interesting. W i t h u 
... • , • ! . , i'v steam pressure of 02 bs. at the boiler, a n d the engine 
""' "*-**'"' ' '•'•"""• •'" '" < : ll"' '"v*"" •""* Nuvil going at s:i rcvolul sper minute, w e gel a pressure of 

iiioii,'mi the v.m|.1«r..i Tin i.iun II\ l'.s..e Scotia coal mines is ably .hscusse.1 I.y tin*.,' protuinenl sl, ||)s ,,[ air ;,, ||„. receivers ul llu- pressor, and 
The tlo'adi,,',, Minin,, Ileeiea." ' ' and practically SO lbs', nl X... 2 pinup, 11,149 feel distant 
R E N E W A L S , ETC. , ,.i.[ . , ,|.nl| .,, si.ln,. n,i,i,'̂  t'-loe Breton *'' I,"'t pressor. 

,'! Mr. It II. B r o w n states thai tiiereare lu 'cumulations sm.faco, -1:;'*' iV'the air "at pit bottom', and 51° ui N o . 1 
11 ! ..t" water in the w o r k i n g s — o n e ,,l* several million gallons ptiinp, w e liml the exhaust from thul p u m p to lie 20° ut 

, \ln \i M I N E R 

ul a distance of 2."'ill (I. IV tlm shafl hot. , and nl 
a level of 20!..!) ft. below ill the other, a m u c h smaller 

llu- distance of 12 inches from ils exit, und 2° below sen 
ut 2 in.I..- fr llu- exit. 

,1,1 that tlie consumption of fuel liv th quantity, ut u distance ..I" 1,7110 it fr llu- flrst ac- boiler which aettiatesthe i pressor averages 248 lbs. of 
cumulation, nn.l IV. ft. below il (* pressed uir slack coal per 1 r worked." 

S"'vus,'nn'd is used as a power to ac le the p u m p s used in draining In i side-ring the questi I* compressed uir for 
7,''n,L"!,,!/,!i,»"/,.,f','/in','n,'," l'"***'' distant suuipts. T h e uii* c m essor used is 111, pumping, M r II. s. Poole, of Stellarton, Nova Scotia, 

Ingersoll-Sergeiint, t'luss A, straight lin.'. piston inl.-l asks the question, "Is full advantage taken nf thee -
machine. Tin- steam cylinder is 14 in. .li ter, uir pressed uir ns al present gencrall} applied?" and te-

„,..,„. cylinder 141 in. diameter! uml stroke IN in. Il is erected plies "Judging from in) ..un experience, I shouldsay, 
!,'mLa"V,',H>'',''lu",nr,'-','n't''a',idn'--"'',','ii,vV»l,','\i'e ,,',, ||„, Mirl*;ir.- I"4 II. li llie head of the slmll. Il is far from it." I 'ontinuing, Mr. Poole, judging liy the 

"' >»: •••••nif.ni ..ur nmilhiK^list. ̂  supplied will, steam hv • steel tubular boiler, 14 ll. result ..f enquiry a n d s o m e experience, says, "I un, n o w 
' T n u n i u i ' L i ' i s u M i t L i - n i i n N V , long x o4 in. diameter, having VI lubes, each 2.1 in satisfied that the majority of users of air, in NovaScotia, 

., diameter \ steel air receiver, loll gxllOin. are i e wasteful than they suppose, and that I 

NOTICE OF DISCONTINUANCE. 

i,v I A . U M U I : INII M K T A I M I N E R is sent 

CHANGES OF ADDRESS. 

the ,III,-sti,,n cannot Inn he beneficial." lie 

LONDON AGENTS. liniis'l 
;\N I'Ail . I U K M I I , Till HNEIt ,v , ,,, l.u, , ; |,i|„.:;; i,,. din 
I'ATKIIS.ISTKI! IIOI'SE, 1*UAIIISII CKOSS Iln, |,. ,J,|R] „.,,,.,- s, | pp! V |*,,||ll,' lll.ilel' I r, Ml,pi* 

tvd witli the i pressor I.v nsli.nl therefore offers the following five points for the consid-

A small reservoir, 24 feel sq 

" I. II. is ,-\ i.l, nil 11 HI t llm clearance in the cylinders of 
ilireel acting steam p u m p s , often 12 per cent, of the 
stroke, represents a large loss. 

wus constructed ul u distance ,,l I. Irom lie- , ,- .... ,, ; possible llie polls als,,ure unnecessarily 
VOL. XVI. M A Y , 1896. N0-,0- pressor, a n d t w o lines of 4 in. pipe were laid therefr large. 

For Table of C o n t e n t s see p a g e viii. ( ,^, enmpressor house These pipes-ue underground "11. ft m a v be that w h e r e the m i n e water has a tein-
.IKirV- long, leads,he water direct,,,th, te^'^^".^^!!!?^ 

pr.*-.-.ir se, where a si,,ull lex l.luke p u m p , f,,,,, reduce the tendency I like ice in the cylinder 
having."! in. sir; 'vlinders, 2 in. water plungers, ami a mi p,,rts. 
2 iu stroke, elevates into an iron tank placed over I Im " 4 . T h e n if the air cylinder a n d tlle water plunger |**e 

THIS JOURNAL 

A L A R G E R C I R C U L A T I O N 7717,777,7.7,77777e777i,.77^e,7i,a,.,77TI,„ !;'!,,'."_,:"|,',!̂ ',i''".""';'"'""•'.""••''IO-.*̂ "̂ *'j*.̂ '•'* of Uir ,-....ling ..I llu 
waler Ir lliis lank supplies feed I'm ilm boiler, I unless I lie throttling is'done ul such a distance from Ih. 

„„ water for llu- jackets of llm air cvlinder. 'I'I..- | p liml thee pressed air can recover from the sur-
idingair llm heat which il has lost. COAL AND M E T A L 

MINE OWNERS AND MINE OFFICIALS |,v :, circuitous , *se hack I,, Ihe reservoir. Tlle water sjlow\ | iWi \V-' wn •'.' I-I > •''. li ii • ' "l IM ,'' i l.M.'"' 'VH >ve I'i Im illil'l 
„, i> Urns kepi eirciilaling, I is led I.v ils passage taking air'otherwise thnn from llie compressor house, 

Alabama, Iowa, North Dakota, thlollgh the pipt'S „ rglolind. and yet as I he llil* il, 11 ,e 1,, .llse IS 1,1 W U V S WUl, im, , UIU I 
Alaska, Kansas, Nova Scotia, Tin- intake nil* , U, 1,'ls I I u • compressor t hlollgh ,1 sh.,,'1 gOUeri. 11 V I, Is,, I ',',„, USt IU I. 11,1' ,'X lerilll 1 ,.,,'. he loss 
. . „ . , „. . . . . - , , incurred ti i s.. inking llm air is well w.utli I....king 
" " " ' M 1 a' o lt'"t" I"1"' '" "''' l-*''*'l'l'""S ""'""->' ""' niter. At 00° Fall, n iliffmem f .V is equal to 1 per 

Arkansas. Maryland, Oregon b„i Idi „g illh , 1,1. external box or shall I 2 i 11. X 22 in. i „ , v,„ . , ,,* | 1 „- ,-, „, I consul „ pi lot.. VV 11 i le 11 „' lll'l 1,1.1 ,1 i let-
C-Jlifornia. Ma-.sji.h*jscli.s Pcnnsvlvania, "- , , , ' . . ,, ,,..D 
Br.l.shCo.umb.a. Mexico. Soalh Carolina, s,', 1 i, 0, 1,1U I Hill. high. T h e tlil* IS UlllS dlllWll (,* 'IKC of the llieail of the Vetir ClUinot be U'SS tlnltl 20» 01* 
Canada, M.chigan, Sooth Dakota, p„i„l above ill, loot of tlle ling, a m i is flee fl* llisl V' J',!'.'. ' *.! '",'. .'m.'..!!! „:l".'','.™*'..,.".! '. "'.. !!n. r'.!!.T."'!!,l.: 
Colorado, Minnesota, Ten 
Connecticat, 

... favor of taking in uir through u properly constructed 
"' B '"* duel free of dust." 

Montana! Utah,' T h e w r o u g h t i n m pipe li ne for t he coiiipiessed air e. in- >|,. ,'|l:,s **Vrgie, of Westville. X. S., in stating his 
Florida, Nevada, Vermont. sisls"! 2,4li7 fl. ol li III | I, I ."l2 ll. ol ..III. pip,' , ,x ,„.,'„. Ilr,. „i,|, Hie ail* I CSsillg tllailt at I'lllll, I.l 

.Hi. 
Georgia, N e w Hampshire, Virginia, SOU |'| (if 4 ill pip.', l'l ill.' lli I' ll'Ceivel' nil Ml,' SlllTll 
Idaho, Newjersey, Washington, In I Im'lir receiver N o *' in llm mil..' N.. 2 rreci \.-. .-
Illinois N e w Mexico West Virion.a " Tl u • ll 11.1.'IC I*. .11 lu I 1.11111 ps lit 11 lis Cl .11 i.-l'V 111 it i I qlllte 
Indiana, New York, ' Wi.coosio, ' le-I sl, vl p s, and is S 1,. long b y 20 in diameter, ,,,,.,.,„,, „ ,.,.,, , | n v ,.„ h> ,„,,,„ tak,.„ (,•,„*,,, |„-surlaee 
lndian Ty North Carolina, Wyoming, uml n.-ur il sl Is p u m p Xo. 1, This p p, located ailing a rli lie lill VI lig u pileli nl ll. degrees uml s. 

4,470 li from llm uir , pressor, is a Northey duplex 4,2IKi ft. in lengtl THAN ANV OTHER PUBLICATION. . , 
-. ; , ... ,. ;,, *'1II eonseqtience, however, ..1 the loss ol power in 

It goes to 1573 POST-OFFICES in the above I' liaung ., in i sli.uul ivlnul, is, 4. '"• L.arrying sleam thai long distance, llm greal Ileal pro-
States, Territories, Provinces, Etc. plungers, and I stroke, ll runs at an average speed ,|m.,*,| j*, , |„. |,i,„. ,-,,n,l nn.l pump room, the latter 110 

,,( Hm -link- per ml ,-, uml raises tlm water l,, nn *.-., tl,,- bad effeei nf Ilea, and luoistttre on llm roof mid 
elevati I MIM ll. Iliriiiigh lI.olHl li. ,,i :, im delivery sides of llm roads .1 consequent expense "I maintain-

C0MPRESSED AIR AS A MOTIVE POWER. ,:....„ ,,, ,.,;..„ -,, ,,,,„. ,i„, ....i,.,,i.,.,.,i ing the saino in a safe a n d satisfactory conditi the m-
I "'*' 'i'i'".-"' 11"». i U'l'lereuce of heat with the ventilating currents, and the 

i* safer, nun.' e. mical uml in deliver} for slip ..I p u m p , 114.1) gallons per lie. ' m.lnv ,„]„.,. B1)llrei.H ,,( trouble due to llm use of steam 
Otive [lower than strum, for use in I'i ir receiver N,, 2 there is it line "I* I inch pip,' lergr 1, led llm inanagciucnl I" substitute i-nni-

,,l n mining plant, is a recognized ne- I,loll feet farther, d o w n u slope, uml thence H m feel pressed air for sleam as the tive power at the p u m p s . " 
r.'ssilv. Wliile eleetricity Is the want i a..} in- *e .4 11 inch pipe I,, uir receiver Nn. .1, which is u Mr. Fcrgie's experience nl Hits, wus rather onsatis-
stances, there are, uml ytedly, serious objections I,, iis counterpart ..I* Xo. 2. I'l'iun air receiver N". :i Ihere isa factory, hul I.v making certain changes Im has been able 
use iii s • inslanccs. ll is mil ,,ui intention in this line of 120 feel "1 II inch pipe to n Worthington duplex in secure heller ivsulls than were formerly obtained, 
article t..*;.. intn llm c Iii inns whieh enter into a de- p u m p I in v in;; 1! inch uii (or steam i cylinders, 2,' iml, by llm use of steam. Tlm compressor use, I ul lirinu-

''pllt: use of s, 
I convenient 

http://nsli.nl


May, 1896. T H E COLLIERY E N G I N E E R A N D M E T A L MINER. 227 

mond mine is a duplex 14"x22"Rand with steam ex

pansive cut off, Halscy's positive ail* valve motion, ami 

the cylinders are water jacketed. The boiler pressure 

is lit"* lbs. and steam is cut off in the cylinder at 1 stroke. 

The air supplied to the compressors is taken from out

side the compressor house. 

The compressors were purchased with a guarantee tn 

drive two separate pumps at the same time, and each 

capable ..i throwing 4<i,oon gals, in a shift of eight houra, 

one against a vertical head of 600 ft., and the other 

against a head of 300 11. These pumps were the steam 

pumps already in use. < tne, known as No. 9 pump, is a 

duplex compound straight line pump, with cylinders 

8 and 14 in. x 18 in. stroke ; clearance •'• in. at eaeh end; 

plungers 4' in. This pump has (In* fiOO ft, head to force 

against. The other, known as No, ll pump, is a single 

straight line plunger pump, 1-t in. cylindors by 111 in, 

stroke; clearance I in., and plungers 5 in. This pump 

works against a head of ,'ilH) ft. The air was conveyed 

through the old steam mains, which wen- 5 in. diameter 

for one-fourth the distance, and 4 in. for the remainder. 

The first trial of the air was made on the No. ". or 

compound pump, using the low pressure cylinder only. 

"With an air pressure of 05 lbs., and a piston speed of 

mi ft. per minute, tlie pump did iis work satisfactorily. 

In consequence of the cylinders being out of proportion 

to tlu* water ends at that pressure, the air laid to be wire 

drawn. 

The other pump was then started up to work at the 

sa time as the X... !), hut a sntlicient speed to throw 

the stipulated quantity of water could not he main

tained, and the pressure fell frmn 05 lbs. to 30 lbs. at 

this pump, and to 4'! lbs. at No. 9 pump. The pressure 

at the surface fell to 40 lbs., the speed of the com

pressors remaining at 85 revolutions, 

The two pumps were run tngeth 

days, but the work was far from sa 

Iii hours, instead of 8 hours, to pi 

pump above referred to tin.* length of the stroke varies 
all the way from Hi-; inches to is inches, according tothe 
condil ions under wliich it is working. ('onsidering 
these imperfect conditions it is no wonder that so small 
a percentage of useful effect is found in mine pumps 
using compressed air. 

"The question may be asked: 'Is air as economical as 
was steam, considering that only 253 per cent, of the 
work developed in thee pressor engines can be shown 
at the pumps?' In this particular ease it certainly is, 
and as a matter of fact 1 ton 8 cwt. less coal is now being 
consumed in 24 hours than was the case with steam to do 
precisely the same work. 
"There is also the benelieial effect ot' introducing cool 

air into the mine and the saving of expense in repairs 
due to the injurious effects of steam on the roads, etc. 
The pipe line is not nearly so costly to maintain as with 
sleam, and so much steam sent into the mine means so 
much extra water to be pumped. 
" Another important advantage gained at the 'Drum-

1 »1' by introducing compressed air is that the total 
volume of air circulating through the mine has been 
increased by 10,800 cubic feet per minute. 
"This increase is not due to the a mil of air de

livered by the c pressors, but from the fact that when 
using steam the No. 2 slope could not be used as an intake, 
whereas now both Nos. 1 and 2 slope- are intakes." 

Of the total production of (he eleven collieries on the 

Girard estate in 1895, 190,293 tons, or an amount equiva

lent to 13.18 per cenl. of tlie shipments, were consumed 

in operating Ihe collieries. This coal was mostly of lie.* 

and buckwheat sizes, and some of (be larger sizes known 

as "slate picker stuff." which is " bony " coal and coal 

streaked with slate, unattractive in appearance, but not 

inferior for practical use. Th.* eleven collieries 011 tbe 

Girard estate are representative ones, therefore the pro

portions given as to the shipment of small sizes to 

market are practically the same as the proportions for 

Ihe whole region would be. if tin* same class of figures 

were available for ihe whole region. 

THE 

three or four 

itisfactory, as it took 

p out the water, and 

considerable difficulty with freezing was experienced. 

To overcome the freezing, receivers were placed, one 

close to each pump. This resulted in considerable im

provement, but did imt altogether prevent the freezing. 

No. H pump was then run alone, with a steady pressure 

al Ihe surface of 85 lbs., bul wire-drawing the air at a 

poinl about :'.IHI f|. above the receiver, wilh a view of 

allowing the moisture to drop before reaching the pump. 

This prevented the freezing. Indicator diagrams showed 

that the compressor engines developed 128.49 H. P., as 

against 16.45 II. 1'. at the pump, a useful effeei of only 

12-j per cent. 

A similar test with Xo. 11 pump running alone showed 

an indicated II. 1'. at ihe compressor engines of 83.13, 
and at the pump ln.77, a useful effect of 1:1,11 percent. 

Having got over the difficulty of freezing, attention 

was then turned to the niore eon ie problem of find

ing out by what means the two pumps eould be run at 

the sume lime and Ihe waler taken out in tin.* stipulated 

eight hours, and without making any change in the 

cylinders of tbe pumps, which are oul of all propor

tion to their work when using air, having been built fol

low pressure steam. To do this it wa- decided to try 

compounding with the No. Sl pump. This, however, 

was 11..I successful as a steady pressure nf 7.~> lbs, witb ill) 

revolutions of compressors could not be maintained, and 

indicator cards showed that though there was an aver

age pressure of l>2 lbs. in the high pressure cylinder, 

after release it fell to an average of 6.28 lbs. in tbe low 

pressure. The effect of introducing "live" air into the 

exhaust chamber connecting the high and low pressure 

cylinders, was then tried and proved successful, not

withstanding thai by so doing considerable back press

ure was thrown mi the high pressure cylinders. This 

also gave a more uniform stroke of the pumps. 

Indicator diagrams were then taken both at the com

pressors and pumps, and showed that the useful effect 

by the above change had been increased from 12j per 

cent to 25.93 per cent. 

Commenting on his figures, Mr. Fei-gie makes the 

following observations : 

"There is no question that this useful effect can be 
considerably further increased by making use of pumps 
properly proportioned to their work and expressly de
signed for the use of compressed air, and of the rotary-
type. Tlie exhaust ports should be large and as straight 
as possible and the air should be exhausted above and 
below. 

"A11 interesting feature observed by admitting ' live ' 
air into the exhaust passages, as mentioned, is that all 
traces of frost around the exhaust pass;iges disappear. 
This is no doubt due to the expanding air taking up 
heat from this ' live ' air introduced. 

"Speaking of freezing at the motor, it may be men
tioned that glycerine has a most benelieial effect in its 
prevention. 

''The great objection to the use of straight line pumps 
is in the large amount of clearance to be found in the 
cylinders; also that such a pump seldom makes two 
consecutive strokes alike, and that it is impossible to 
make use of any expansive force there may be in the air 
and cut-off before the end of the stroke." In the No. 9 i 

THE UTILIZATION OF SMALL SIZES OF AN- thea 

THRACITE. ,„- a, 

THE rapid increase in the utilization of the small in 11 

sizes of anthracite during the past lew years has busil 

been remarkable. In bis annual report to the him 

Hoard of Direetorsof City Trusts of Philadelphia, Mr. greal 

Heber S. Thompson, engineer of the Girard estate, '">» 

analyzes the shipments from collieries on llie Girard '>•< th 

estate, from 1803 to 1895 inclusive, and a study of his 

tables furnishes iln* following interesting data : 

From 1863 to 1800 inclusive ihe smallest size of an

thracite coal sent to market was chestnut, and the pro

portion ..f chestnut coal shipped ranged during those 

four years fr 8.2 lo HI per cent, of llie total shipments. 

In isii? there were 1,800 tons of pea cnal shipped or 0.34 

per cenl. of the total, and the percentage of chestnut 

cai shipped rose to 12.17 per cent. In the eleven years 

fnun 1807 to 1S77 inclusive the proportion of pea coal 
Bhipped to market ranged from 0.34 percent, to 9.3 per 

cent, of thc total, and Iho percentage for 1S77 stood at 

9.19, ln the sa years the shi] nls of chestnut coal 

ranged from 11,Mi lo 14.51 per cent, of the total, and 

stood al 13.08 per cent. For 1877. 

The shipment of buckwheat coal commenced in 1878, 

when 090 tons ..r i). 117 per cent, of the total shipments 

were sent to market. In the same year llie shipments 

of chestnut coal were 12.52 per cent, of the total. From 

ls7s io 1894 inclusive no sizes smaller than pea coal 

were shipped. During this term I be shipments uf chestnut 

coal constituted from 9.44 to 20.15 per cenl. of the ship

ments, the smaller percentages being shipped in INN:.' 

and the larger iu 1894. During the same period the 

percentages of shipments credited to pea coal ranged 

from 9.44 to 20.15, the lowest percentage being credited 

to the year 1892 and the highest to the year 1894. 

During the same period the shipments of buckwheat 

cai ranged from 0.117 per cent, to ],">.i;i per cent. From 

1884 to 1888, inclusive, there was practically no gain in 

the shipments of buckwheat cai, which for these live 

vears averaged 5.7l> per cent, of ihe total shipments. 

Fnun 1SS8 to 1894 the percentage of buckwheat shipped 

jumped from 5.67 per cent, to 15.13 per cent, of the total. 

In 1895, 50.04 per cent, of the shipments were of coal 

larger than chestnut, 20.31 per cent, was chestnut, 16.54 
percent, was buckwheat, and 1 per cent, was rice coal. 

During the period from 1865 to 1895 the shipments of 

coal larger than chestnut dropped from practicallv 90 pel-

cent, to 511.04 per cent, of thc total. Iu 1895 the percent

ages oftbe various sizes were as follows: 

Lump 3,GO 
Steamboat 8.57 
Broken in. 12 
Egg 10.90 
Stove 17.1"-
Chestnut 20.31 
Pea H...1 
Buekwhcat ii*,.:*-i 
Rice 1.00 

Total 100.00 

In commenting on these figures Mr. Thompson says: 

N E W PRESIDENT OF THE L. C. & N. CO. 

E selection of Mr. Lewis A. Riley as president of 

lie Lehigh Coal and Navigation Co., vice Mr. 

'akin Pardee, who resigned so as to devote more of 

ne io personal interests, is a remarkably good one. 

Riley is by profession a mining engineer and be is 

uglily familiar with ihe management of anthracite 

"ies. Since 1 Sl 14, when as a verv young man he 

ie a member of Messrs. Harris Bros.' engineer 

at Pottsville, he has been directly connected with 

ithracite coal industry, either as a mining engineer 

operator. Coupled with his practical experience 

ning, he possesses fine executive ability and good 

-ss judgment. These qualifications eminently fit 

tor the position of executive head of one of the 

anthracite companies. W e sincerely congratulate 

n tbe honor of his selection and also the directors 

PERSONALS. 

The remarkable decrease in the percentages of large 

sizes and increase in the percentages of small sizes of 

coal shown by these tables is the result of two causes 

operating together, viz., first, the change by furnaces, 

iron mills and steam vessels, formerly using lump and 

steamboat sizes of anthracite, to the use of bituminous 

coal, the breaking of these large sizes of anthracite into 

stove and other small sizes for domestic use and the in

cidental production thereby of the very small sizes of 

buckwheat and rice coal; and, second, the increased 

favor with which the use of the smallest sizes of anthra

cite is regarded, following improvements in mechanical 

facilities for their handling and use in base burning 

stoves and bv automatic stokers." 

Mr. ir. \V. Bird has been appointed superintendent of 
tin* Savanna C ial Mining and Trading Co., at Savanna, 
Indian Ty. 

Mr. Alex. Dick, manager of the Joggins mines, Nova 
Scotia, was a recent visitor to onr offices, accompanied 
bv Mr. John B, Law, superintendent of the old Forge 
Coal Co., and Newton Coal Minin-Co. of Pittston, Pa. 

Th,* Johnson Cai Co. of Scranton, Pa., has placed an 
order with Mr. Jos. II. Wilson, Mutual Life Bldg., 
Phila.. fora4(Hl II. p. '•Climax" boiler for the utiliza
tion of the waste heat from twelve cylinder boilers. 

Mr. W m . Mason, manager of the Scranton station of 
the Atlantic Refining Co., has been transferred to an 
extended field in New York state. Mr. L. W . chas.*. 
manager of the Wilkes-Barre station, has assumed the 
management of the Scranton station, 

Mr. W m . H. Booth, who on several occasions, contrib
uted valuable articles to our columns, has resigned his 
position of managing engineer for tin* Le Grand and 
Suteliff Artesian Co., and has taken offices at Picadillv 
Mansions, No. 17 Shaftesbury Ave, London, W., Eng
land. He will in the future do a general engineering 
business, and make specialties of steam engineering, 
water supply and electrical transmission of power, 
paying special attention to artesian work, questions of 
hydrogeology, electric transmission and the introduc
tion of good American patents to manufacturers and 
financiers in great Britain. H e will be glad to receive 
all American catalogues and is desirous ot taking up lb.* 
representation of good American bouses, his offices 
! being central. 

.Mr. s. W . Douglass, mining engineer, of Ashland, Pa., 
who has had twenty-five vears successful experience in 
mining engineering and prospecting wilh diamond drills, 
announces that he is prepared to do surface tracing and 
prospecting with diamond drills Eorcoal, phosphate, iron 
and other minerals, and to prepare accurate maps, sec
tions and reports, showing tbe location of veins and 

, value of deposils. In his lung experience Mr. Douglass 
1 has done satisfactory work in drilling, surveying, etc., 
for the following prominent concerns: Lehigh valley 
C-.al Co.; The Santa Fe R. R. Co.; Panama Canal Co."; 
Crotmi Aqueduct; Locust Mt. Coal Co.; Philadelphia •& 
Reading Coal A iron Co.; Virginia Mining Co., and 
many others. W e can heartily commend Mr, Douglass 
to any of our readers requiring his services, as a 
thoroughly competent engineer and prospector, our 
acquaintance with him having been of an intimate na
ture and of over twenty years duration. 

Prof. Justus Mitchell Silliman, M. E., of Lafayette 
College, died at bis home ou the college campus at 
Easton, Pa., on the 15th ult., after a few day's illness. 
H e was born at.New Canaan, Conn., Jan. 25, 1842. H e 
served three years in the United States army during tlie 
Rebellion, and from 1805 to 1870 was a teacher at the 
Troy 1 N. Y. ) Academy, at the same time taking a course 
in Rensselaer Polytechnic Institute. In 1871 he went 
to Lafayette College as an instructor, and for a quarter 
of a century held the chair of professor of mining en
gineering aud graphics. He was a fellow iu the Ameri
can Association for the Advancement of Science, and a 
member of the American Institute of Mining Engineers. 
Professor Silhman, though strict and exacting in the 

class-n.om. resulting in a high grade ol work among his 
students, was an advocate of al) that conduced to make 
college life pleasant. He encouraged athletics liy his 
presence, and took pleasure in tbe successes of the 
college students in this line. H e frequently conducted 
expeditions of his students into the coal fields for the 
purpose of giving tbem practical work in mining engi
neering, and at all times showed himself warmly inter
ested in their success. Ih' was active in church work 
and a much esteemed citizen. H e is survived by his 
wife and two sons. 
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COMPRESSED AIR HAULAGE. 

Description of the Plant at the Susquehanna 

Coal Co's. No. 6 Colliery. 

Some Novel Features Peculiar to This Plant Which 

Successfully Meet Conditions Existing in Many 

Coal Mines. 

Written for T H E COLLIERY ENOINEER AND METAL MINER. 

.-*• • months ago we published a brief description of 
the compressed air locomol ive at the Susquehanna Coal 
Company'.- No. 6 colliery, Glen Lyon, Pa. That in
scription, owing ti> the fact that the haulage plant had 
jusl be n inst ailed, was rather incninplete, and there wen* 
several statenu-nts in it that were somewhat misleading. 
Through the courtesy of Mr. .1. H. Bowden, Chief En
gineer of the Susquehanna Coal Company, under whose 
supervision tin* plant was installed, and whose ideas 

copper tubes, through which cnld water is constantly 
circulating. In this inten ler Ihe air parts with the 
beat attained by the firsl compression. It then passes 
to the second compressing cylinder, d*}// diameter, in 
which it is further compressed, sent on througli a 
second intercooler, and finally further compressed to its 
final pressure nf 600 pounds per square inch, in a third 
cylinder, 5" diameter, from which it is delivered tu the 
line pipe, which forms a receiver, -V diameter, and 
4,360 feel long, as well as a conductor for theair. All 
tin* ait* cylinders are water jacketed, to assist in reducing 
the temperature nfthe air during compression, and are 
nf very snlid construction. The air valves an* of special 
design, forged in one piece to prevent any part working 
loose, and valves and seats may be removed from the 
outside of the machine for adjustment and repairs. The 
steam cylinder of the c.nipri-ssor is 20" diameter by 
L'4" stroke, provided with a " Meyer" cut-off valve, and 
it is directly connected to the three air cylinders which 
are all of the same stroke, and also connected tothe two 
large and heavy fly-wheels shown. The ent ire mechanism 
is mounted on one heavy bed plate, making a very 
smooth running machine. 
As the atmosphere in the vicinity of collieries is 

use of the pipe itself as a reservoir is a novel feature of 
the plant, dispensing with large and costly receivers 
underground, and admitting of as many charging sta
tions as may be desired, and their location at any point 
along the main. The size of the pipe was naturally de
termined by the length of tbe line and the required 
reservoir capacity. Extensions can be made with much 
smaller pipe drawing from the large pipe as a reservoir. 
The pipe used was purchased trom the American Tube 
and Iron Co., and each length was tested io 1,500 pounds 
per square inch before shipment. The majority of the 
joints an* coupled liy the extra heavy wrought coupling. 
shown in Fig. 3, the ends of which are counterbored to 
allow caulking witb lead or copper if desirable. 
At all the charging stations and special castings, as 

well as at intervals of two hundred feet along tbe line, 
flange couplings as shown in Fig. 4 are used. These con
sist of heavy cast flanges 12" diameter and 2i" thick, 
witb finished faces, rough bored to take the pipe, which 
is then expanded into tbem bv a special tube expander. 
The ends are riveted into the recess shown and are 
hammer-faced flush with tbe ceuterbore. The flanges 
are counterbored ,'*/' deep and 1" diameter to retain the 
gaskels which are of lead or "Vulcanized Fibre." 

incorporated in some portions of the plant materially usually charged with a considerable amount of dust, the 
increased its efliciency, we are able to give our readers a air is supplied to the compressor through a washer 
detailed description oi' the plant and a record of what it designed by Mr. J. H. Bowden, by means of which all 
is accomplishing. dust and grit are removed from it before compression. 
The Susquehanna Coal Company's Xo. 0 colliery is ' This results in a great saving of wear on the valves, 

located at Glen Lyon, Luzerne county. Pa. It is one of cylinders and other rubbing surfaces of both the com-
the largest collieries in the "Wyoming region. The mine pressor and locomotive, and prevents enlargement of 
openings consist of a sbaft, a slope, and a water level leaks caused by dust in the air, which, under the high 
tunnel. The output of the three openings, which is pre- pressure used, cuts like a sand blast. 
pared in one breaker, amounts to about 3.rit),(KH) tons The capacity of the compressor is 275 cubic feet of 
annually. free airper minute compressed to 000 pounds per square 
Tin* compressed air locomotive is used in the shaft i inch, with the compressor running at 100 revolutions 

workings. Fig. 1 shows a plan of the air pipe line and ' per minute. As this quantity is more than sufficient for 
haulage road, together with a profile of the haulage 
road. By referring to Fig. 1, the outside arrangement 
of the buildings can be understood by the following 
reference letters: -1, is the shaft ; B, the compressor 
house; '."', the carpenter and smith shop; D, the boiler 
house, and E the timber plane engine nouse. The air 
pipe from the compressors to the bead of tbe shaft is 
201' 10" long ; the length of pipe in the shaft is 72H' 
2", and the length of pipe from tbe foot of the shaft 
tothe end of the pipe line is 3,340', making a total 
length of air pipe of 4,360'. liy referring to the plan, 
Fig. 1, three charging stations marked F, f. ami // 
will be seen along the haulage road. The first of 
these charging stations F, is 112 yards fnun the foot 
of the shaft, and the second G, and the third //, are 
137 yards ami I.l U'A yards from llu* fool of iln* shaft. 
The pipe line ends atthe third charging station JI, 
but the end of run for the locomotive is 217 yards 
further in tbe gangway, at I. 
The track over which the locomotive runs is shown 

bv solid lines in tlu* gangway, i see plan, Fig. 1 ), and 
is'36" gauge. About 400feet from the shaft it makes 
a turn of a half circle through a tunnel by two right 
angle curves of 23 feet and 35 feet radii, respectively, 
witb a 70 foot tangent between. The balance of tin-
track is comparatively straight, and all the curves 
are of easy radius. 

By reference to the profile of the track, it will be 
seen that there is an average grade of l.o?'-, and a 
maximum grade of 2.8*V in favor of the load. The 
following table shows in detail tbe grade of track, 
beginning at the foot of the sbaft : 

The charging connections as shown in Fig. ."> consist of 
a cast tee on the main pipe with 11" opening on which 
is placed a heavy gate valve A, aud a right angle 
flexible coupling />', witb a sufficient length of extra 
heavy l\" pipe ending in a half screw coupling C, 
| to reach the charging pipe of the locomotive. Tbe latter 
contains two flexible joints, D and E, and with 
the other half of the screw coupling, the whole 
is so flexible that a considerable latitude is permis
sible in stopping tbe locomotive in position to connect 
. to the charging pipe. As will be seen by reference to 
Fig. -">, there isa combination check and stop valve F, 
on the locomotive. The whole operation ot charging 
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two locomotives, the compressor is operated at an j the locomotive consumes but lj minutes, and reduces 
' j*̂ 1, r*?.cent..f,,r j-"!",1 'V!'1' average speed of only about 411 revolutions per minute, ! the pressure in the main from 600 to about 570 pounds. 
o.r.1. •• ioo " the speed being controlled I.y an automatic regulating On the outlet side of the charging gate valve is a I" 
cs ' iV) * , valve, which allows a speed just sullicient to maintain bleeder valve, //, which is used to exhaust the com-

|the required pressure in the air main. As mentioned pressed air from the coupling pipe after charging and 
uT,i ioo " hefore, the air iron, the compressor goes to a line of •*" before the screw coupling is opened. The pneumatic 

' 250 •' wrought iron pipe 4,311!) feet long. Attached to the locomotive shown in side and end views in Figs. 0, 7 
j':,-' pipe line at llu- foot of tin* shaft is a heavy cast tee with ' and 8, consists essentially of a 7"xl4" cvlinder loco-
j;;,'i nm •• several feel of pipe below it. to collect anv condensed motive wilh the boiler replaced bv air storage reser-

ioo ** moisture ; the bottom of the separator thus formed being voirs. Itis62in. wide, 60 in. high, and 1V Oif" long 
provided wilh a water wash* valve. At each of Ibe three over the bumpers, and weighs 18,400 pounds. The port 
charging stations along the gangway, then* is a gate openings in the cylindera were specially designed for the 

>wn in Fig. 2) is a three- valve in the main pipe, which enables any section to be use of compressed air, being much " larger than the 
..* Norwalk Iron Works, cut off in case of accident, and the air can be blown off standard lor steam locomotive practice, with the result 
ir is drawn into an intake to permit of repairs without Ihe necessity of blowing off that there is practically no hack pressure in the cvlin-
24" inch stroke, shown the entire main and consequent stoppage of work, and ders, and no trouble has been experienced from freezing 

.*, where il is compressed , saves the lime required for pumping upthe entire main in the exhaust. The air for propelling the motor is 
•s.-nre and delivered hot to 600 pounds. stored in iwo large steel tanks, located between the 
shown on ton (lf the ma- The ."»" main has a capacity of 580 cu. ft. of air at 000 cvlinders, on a saddle, much after the manner of a steam 
easing tilled with thin I lbs. pressure, equivalent to 23,000 cu. ft. of free air. The boiler. These tanks are built for a working pressure of 
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GOO pounds per square inch, and were tested to hydraulic varying with the character of the rolling stock used, surface rail ways and otber places where sleam power is 
pressure of 1,000 pounds before being placed in service, The depreciation on the locomotive is very low, there not desirable, and they have installed a number of suc-
and made absolutely tight under this pressure. Convex being no boiler to wear out, and the tanks, having noth- cessful plants. I 'ompressed air especially commends 
heads arc placed at both ends of the storage tanks, the ing tu corrode tbem. should, if kept well painted, lasl itself on account of economy, perfect safety, simplicity 
front heads being furnished with large manholes almost an indefinite time. In this case the condition of in operation, convenience in handling, anil freedom imui 
rein I'..reed with steel cast ings, and all conned ions sere wed | he car wheels owing to spragging 1- bad, I here being delays due to break-downs, etc. The lighl repairs n-
into the tanks are reinforced with cast steel flanges. All 
parts carrying pressure were tested to from 35 to 50 per 

cent, above working pressure, and are absolutely tight 
at such pressure. 
The tanks are constructed with ; 

and are su designed as to insure abs 
higher working pressure than thev 
The air from tlie two main stoiag 
through connections to an auxili. 
reduced diameter, placed belnw an 
pressure in this auxiliary tank 

large factor of safety, ' 
lute safety at a much 
re designed to carry. | 
tanks is conducted I 

i*v reservoir of much 
between them. The 

la 
where from 30 up to 140 or 150 pounds, as required, the 
air being reduced from the main storage tanks by a| 
specially designed reducing valve, whicb can be regu- . 
lated to an_\- pressure at a moments notice, and when 

PIG. '. CAST TROM FLANGE Cot* PLI NIL 

once set maintains a constant fixed pressure In the 
auxiliary reservoir, thereby preventing any undue waste 
of air by injudicious handling, etc. In case ouly light 
loads are to be handled, the pressure can be materially 
reduced on tbe auxiliary reservoir, thereby securing a 
decided gain in the economical use of 
the air; or, on the other hand, in 
emergencies almost any pressure can 
be at a moment's notice utilized, and 
this without any undue heating ur 
loss. In the auxiliary reservoir the 
air is controlled In* a speciallv de
signed differential t'hrottle, admitting 
the air to the cylinders. 
The motor at present in use has a 

capacity for hauling a trip of 16 empty 
cars from the foot of the track, 3,700 
feet iii to the gangway and a trip of 
Hi loaded cars back to the foot of the 
shaft with nne charge of air, starting 
with a pressure uf 575 pounds in the 
reservoirs and ending with a little 
over Hid pounds remaining in them, 
the heaviest work of course being in 
hauling in the empty trip up grade. 
The weight of each empty trip of IG 
cars, including the locomotive*, is 
about Gll.l)(Hi pounds, and of the loaded 
trip, including the locomotive, is 166,-
IKH) pounds. The locomotive will make from 25 to 50 
miles per day, depending upon the length of run and 
the time required for making up trips. 
The cost of operation of tbis plant has been found to 

vary from one to one and one-naif cents per ton-mile, 
including all expense, interest and depreciation of plant, 

many flat spnts caused by sliding, and the frictional re
sistance per tun on the track is excessive, but these cars 
are gradual I v being equipped with sell-oiling wheels and 
brakes, similar to those in use at the Nanticoke col
lieries, which wheels give good lubrication and low fric
tional resistance, while the brakes besides being much 
more easily handled than sprags, give absolute immunity 
from Hat wheels. W h e n this change, which was com
menced only a few months before this haulage plant 
was put in operation, is completed, it is expected 1 hal 
the cost of haulage by this system will be still further 
reduced. 
Compressed air haulage, of which this is tbe first 

example in the anthracite regions, has much to 
recommend it, being cheaper than wire rope haulage 
except perhaps under the most favorable conditions 
for tlie latter, and very much more flexible, as the 
locomotive has a considerable radius of operation 
beyond the charging stations and can run anywhere 
un thc track without previous preparation, provided 
nnly lhat there is sulhcient room for it. Fxtensiuns 
nf the pipe line are easily and cheaply made, and its 
absolute freedom from fire puts il beyond comparison 
with electric haulage ur steam locomotives iu gasc-
1.11s mines, and indeed anywhere where avoidance nf 
danger from fire is uf importance. 
The Susquehanna Coal Company intends very 

shortly to put another pneumatic locomotive in ser
vice in this colliery, using the present compressor, 
and the 5 inch pipe line as a reservoir and extend
ing a three inch line about 4,000 feet with three 
charging stations, to supply the new locomotive. 
As will be seen by reference to Fig. 1, tbe compressor 

is located on the surface, and receives its steam supply 
from boilers which were previously installed for operat
ing other engines. The compressor house and the engine 
house for operating the timber plane are close together, 
ami one engineer operates both the hoisting engine for 
the plane and the Compressor. Owing to the compressor 
being controlled bv the pressure regulator, it requires 
verv lillle attention". 

quired, cost of maintenance 
any character, specially commend compressed air for 
haulage for nunc service, particularly where much gas is 
encountered. 
Its economv is determined bv the cost of installation. 

cost nf operating, mileage and tonnage. The cost of 
maintenance of the locomotive, including depreciation 
and repairs, should nut exceed 4^ '-,. This figure-may 

appear rather low, but when it is considered that the 
only parls requiring replacing are a few wearing sur-
faees, such as rod and driving box brasses, link motion, 
etc., there is very little to require replacement. The 
tanks and all connections, if gi\cn a coat of paint occa
sionally, should last an indefinite period, as tbey are not 
exposed to the corrosive action of water and fire, and 
are not subjected to constant expansion, contraction, 
etc., which is alwavs the case with steam boilers. 

Compressed air haulage is belt 

-11.1. Vn «. 

gnized more and Before this plant was installed .Mr. Bowden, in com-
rnore as a successful competitor for public favor, both as pany with Mr. George T. Morgan, superintendent of the 
a means of transmitting power and operating ma- Susquehanna Coal Co.'s collieries, visited II. K. Porter 
chinery. & Co.'s locomotive works, at Pittsburg, Pa., and one of 
Messrs. II. K. Porter & Co. have for a long time advu- W . H. Brown's Sons' bituminous mines in the Mononga-

cated the use of compressed air motors for mine haulage, bela vallev at which a " Porter" compressed air locomo-
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those for mine ventilation are of less 
en at lower speed, li is always well to 
wer iu a blower, as the distance air is 
conveyed and ihe bends and other re

live, using 300 lbs. pressure, wa- in use. Then, with the bottom of a mine, leading to the boiler furnaces at mei 
the assistance of Mr. 1-'.. 1'. Lord, superintendent for II. the surface, thus creating a small upcast draft, boi such pow 
K. Porter & Co.. tbis plant was designed and installed, an arrangement is not know n. hav 
since the above article was written, we are informed Hartz and Cornish Water Blotters.—AVhere the mine ulti 

that the Susquehanna Coal Co. has given Messrs. II. K. has a Cornish pumping system, an apparatus worked bv 
Purler & Co. an order for a second locomotive and the the reciprocating pump rod is sometimes used abroad", 

but not in the United States. Itconsistsof a lixed outer 
lub. hall filled with waler 1 lo make an air joint), and 
au interior moving tub with its mouth downward. A 
pipe lends through the bottom of the outer tub, ils 
mouth being jusl above tin* water an.l ils other end be
ing at the place to be ventilated. Both tubs have flap 
valves of leather. The inner tub is connected to the 
pump m d and moves up and down with the latter. It 
thus forms a sort of air pump, and acts as an exhauster 
or forcer, according to whether the valves open upward 
or downward. 
(Hi ibis principle a verv large blower, double-acting, 

called ihe Struve, ha- h e m constructed in Europe, but 
[> not know 11 in the I'niled Slates. The objections to it 
are that it is cumbersome and obstructs the shaft, ifthe *.;,„,, ,-,, 
shaft is ;i working .me. It', however, the shaft is used 
oul*, a- an air shaft, such a machine migbl be used wen* 
there not better. sistances in the pipes are not always known in advance 

M -.CHINES VSFD IN win-n w cr r F "' '*"' e x t e i l si 0 1 1 °f the workings. This of course also 
- • " • • - • * 'RACTICE. applies to tan installations. 

Tln-e may be grouped into three broad classes : (1) There is sharp competition between the makers of tbe 
<-• pressors, i i'i blowers, either rotary or reciprocating, numerous tvpes of rotary blowers, blowing cvlinders and 
audi.*; 1 fans of twu sorts, centrifugal and propeller, fans. It would be improper here to compare their rela-
Someof the fans are called "blowers" bv tbeir makers, live merits, and il is possible to mention onlv a few of 
The practical difference between the three classes is in ihe manv kinds and to but briefly touch upon"points of 

difference. Thegen-

CTRIC Mn 

American Tube ami Iron Co. an order for 4,000' of 3" 
tubing for a branch line to supply the new locomotive, 

tubing described above. Tbis is a strong practical en
dorsement of tbe success of Messrs. II. Iv. Porter & Co.'s 
compressed air locomotives aod oi lb,- American Tube 
and Iron Co.'s tubing. 

METAL MINING. 
ARTIFICIAL MEANS OF VENTILATION. 

Special Conditions in Metal Mines as Distinguished 

From Colleries—Different Devices Used—Foreign 

and Obsolete Methods—Water Blowers, Trumps, 

Furnaces. Ftc,—Compressors as Auxiliary Venti

lators—Blowers—The Conditions hu* Use of Dif

ferent Styles. 

Written fur T H E I > M K 

Where natural draft (assisted by tl 
already described | is insufficient, metal mines require 
artificial ventilation, though to far less extent than col
lieries. As tbe conditions are quite different in the two 
classes ..f mines, the means employed are different, 
though the underlying principles are the same. Some 
of the appliances still mentioned in text-books as used 
in metal mines are obsolete, dangerous and wholly out 
of place in modern practice. It is worth while t.. notice 
one or two here, to explain why their use is un advisable. 

The tromp is a simple application of the injector prin-

eral statement is in 
order here, however, 
that excellence is by 
no means confined to 
mie or even a very 
few of the styles of 
blowers and fans. 
Evidence of tbis is 
given by the variety 
ul machines doing 
similar duty at (lif
erent mines and se
lected by mine man
agers oi' u n q u e s -

fe-gSB**-—. tioned judgment. 
At llie same time, in
tending purchasers 
of ventilating ma
chinery should bear 
in mind the spe
cial conditions m-

t he pressure of theair and its volume (at atmospheric vol ved in the case in hand, and compare the machines 
pressure). The mechanical differences will be seen accordingly. The present and probable extent uf the 
further on. Compressors are forcers; blowers and fans workings, determining the volume of air and pressure 
can be built tn act either as forcers or exhausters, and, needed to overcome resistance in lung distance, trans-
| in some of the patterns the same machine will act either mission, are the first points to be considered. Blowers 

tuple devices way, liy simply reversing the direction of rotation. for mine ventilation are best fitted for very large mines 
and extra long tun 

"ii.1.1. HUIUZONTAI, BLOWER AMI K M , : SAME BED I'I 

. MINER i.y Albei 

ROOT ROTARY POSITIVE 1'IO:-M RE BLUWEK.—EXTKH VIEW 

ciple, water falling in a pipe or cylinder carrying with 
it air and creating a small intake draft. The volume of 

small as to be insignificant unless a large quan 

nels, and are not 
suited to small ones, 
where cheaper fans 
would suffice. 
As compared with 

blowing cvlinders, it 
is claimed for the 
rotary blowers that 
they have m u c h 
greater capacitv on 
account of tlie higher 
speed at which tbey 
may be run, fm*equal 
sizes and spaces oc
cupied ; that they 
have no receivers, 
valves or their equiv
alents, as are needed 
with piston blowers; 
that the wearing 
parts id thos 
need i ng attention 

cost PRESSORS. are external and easily accessible. As compared with 
These are mentioned here, although never used for ^ans> the rotary and reciprocating blowers discharge a 

tity of water is used. One of tlie main objects in min- the primary purpose of ventilation, because of their measured volume ofair with each revolution or stroke. 
ing being to get rid of water, it is manifestly absurd to great importance in that respect, as a secondarv result. For some purposes this feature gives them a great advan-
introduce any fr the surface. Occasionally there is a Tbey are used to drive power drills, baby hoists and btge, but for metal mine ventilation it is not of much 
small How in a shall between pump stations which other light underground machinery, and will be de- importance under ordinary conditions. 
might be utilized if ii wen* worth while ; and in about scribed in their proper place. One advantage of com- This machine consists of two interlocking impellers 

tilation 
This m a d 

that llu* exhaust 'evolving side by 
from the drills, etc., in expand
ing to normal volume is greatly 
cooled. Another is that the 
air is delivered where most 
needed, at the working faces; 
and another is that no special 
attention is given to ventilation 
and no separate arrangement of 
air pipes and joints is called for 
or trouble about extensions of 
air pipes—the apparatus mov
ing aboul with the advance of 
the workings. Bul there are 
many mines equipped with 
power plant which do not use 
air-drills, and there are others, 
especially verv large and hot 
mines, which call "fur ventila
tion mi a larger scale. 

effecting a pressure nf 2,1101) lbs. per 

Iv low pressure, say 70 or SO lbs. 

, but 

p could also he used, puses are capable 
n those mines usinj; hydraulic pumps, as at nm* shaft sq. in., hm those built lor mine work give 

Knn^Vt'i"';;^ lively low pressure, say 70 or St) lbs. w i. bout actually touching each Other or the containing 
Lurop. , it is possibl. thai part ol lb. poweruate. might BLOWERS. ,ase. They and Ihe case are of east inn, accurately 

DM* besl blowers also produce higher pressures than bored and dressed to true surface, so that while 
used. 

don,, w i t In .tit iuterf 
ot easy to see bow t 

-ed•:ini,U,!,,nen,1!';m1
li
1|

f;yi,,•M,• ll J™ "^ f'^ventilation, running up io ten pounds"^ practically no air escapes there is no internal wear. 
ju,,„„,., are nni used in American metal mines, and square inch, whereas mine ventilation * 

should nut IT. They are dangerous, even where little pressure to be measured rather in oun 
—uber is used; not very effective, and a nuisance. Itis waler. The high-pressim- bl.iwers are used for blast onceivable th an exhaust I"l» •.'lit be lined fr. fil opper 

•quires an initial They are driven by a pair of external equal Rears, the 
1 inches of only wear coining upon these gears and the shaft jour-

revolution an equal volume of air is 
lead smelters and cupola taken in and exhausted. The discharge opening is 
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either top, bottom or side. B y reversing the rotation, pressure; consequently 011 the speed and interior air 
the intake and discharge openings interchange, thus, space. T h e rule usually followed in computing net 
like m a n y other ventilating machines, working by power for given volumes at different pressures is: Mul-
plenum or exhaust, as desired. Suitable wrought iron tiply the n u m b e r of cubic feet delivered per minute by 
air pipes are connected. T h e speed of ordinary sizes is the pressure in ounces per square inch 1 at the blower I 

evolutions per minute. The power is taken and the product by .(H):>; divide the last amount by 11; from main steam pipe line, by separate engine, either 
detached or bv engine or electric motor mounted on the 
same bedplate. 

The essential feature <>f rotary blowers of tbis class is 
the shape of the impellers. T h e latter are mure or less 
of dumb-bell section, but there are twu styles of Hoot 
blowers; in one, ihe "Standard." the extremities of the 
impeller section are of acorn shape; in the other the 
surfaces are arcs of true circles. 

Th. Connersvillt Rotary Positive Pressure Blower.—The 
essential difference between tbis and the Root blower, 
which it otherwise closely resembles, is in thc shape of 
the impeller sections. In this case the curves are 

the 
that "a 
not in 

net horse-power. This rule, 
opted by the makers uf the Baker blower, dues 
hide power fm* running bells, blower, etc., or for 

overcoming friction aud resistance of air in pipes, for 
which a very liberal allowance must be made. As to 
p..wer consumed in merely running tbe blower aud belts, 
this is small, as the best rotary blowers run very light. 

I Ttil.e continued 1 
A Good Steam Pump. 

illustrate her 
pump, wl 

with 
ch has the valve cl 

The valves are accessible througli 
They are made of brass with leather 
ill handle 300 

w a t i 
head 

eycloidal and not arcs of circles, tin this head contro
versy is very w a r m , and a just exposition of the theo
retical entisideratiiius cannot be given within reasonable 
space. Those interested should consult the catalogues coneer 
of the two companies. This form is also largely used. 
T w o styles are made; in one, the vertical, the impellers 
are over each other; in tbe other, tin.* horizontal, they 
are side by side. They are driven either by belt from 
separate engines or by engines or electric motors mi Ih.* 
same bed plate. 

The Baker rata,-,, forced blast blower.—This blower 
stands between the impeller blowers and fans. Like the 
Root, the t'onnersvilie and the reciprocating piston 
blowers it takes and delivers a measurable volume of 
air at each revolution, while the blades on the main 
d r u m look somewhat like fan vanes. T h e action, how
ever, is different, being positive and not dependent on 
centifrugal or screw action. This blower is m a d e 
entirely of iron. It has no internal friction and is driven 
by one" bell and without gear wheels. Inside ihe easing 
are three drums, each of which is a single casting, truly 
turned and balanced to ensure steadiness of motion. 
T h e upper drum, to which the pulley or direct acting 
engine or electric motor is attached, does all ihe work 
of blowing or exhausting (according to direction of 
revolution). The two lower drums serve as valves to 
prevent the air from escaping or returning. It can be 
driven at high speed, delivering or exhausting targe 

volumes of air. M a n y uf 
l In*-.- blow ers are 1. - be 
seen in our larger mines 
ami al furnaces. \ - with 
other standard makes, it. 
is built in several sizes, 
and to be driven by belt, 
by vertical, or horizontal 
direct-acting engines, or 
bv motor on same bed 
plate. 

Reciprocating Piston 
Blowers a r e n o w rarely 
used for mine ventilation, 
though it w o u Id seem 

at t h e r e is room for 
them, i 

Wi 
plllli; 
arate. 
plates. 
pump * 
trillions 
minute aga: 
of 4in) feet, with su lbs 
s t e a m pressure. The 
arms and valve gearing 
on this p u m p are made 
of steel, and all parts 
are interchangeable. 
The manufacturers of 

this pump, the Hughes 
Stea 111 P u m p Go., nf 
Cleveland, O h i o , will 
h e r e a f t e r keep their 
manufactures p r o m i-
nently before tlie min
ing fraternity through 
tbeir advertisement in 
T H E COLLIERY E N G I N E E R 

A N D M E T A L M I N E K . This 
is already too 

well known to need any 
special introduction 
hen*. Suffice it to say 
the) are prepared In 
furnish pumping m a-
chinery tor anv serv 

a 1.' tside packed 
ibers all sep-

ind-hole 
es. This 

The Hunt coupling is made smaller iu diameter than 
the rope with whicb it is to be used, in order that it 
may not touch the grooves of the pulleys, even when 
the rope is worn. 
The r..j I' the correct length for the drive when con

nected up, is spliced into the coupling, and as it wears 
longer, more "turns" are put intuit bv revolving one 
part of Ibe coupling, the ratchet automatically holding all 
secure when the rope has the proper length and tension. 

Where several independent ropes are 
run side by side on a pulley, all can be 
kepi at ihe same tension with the great
esl exactness by puttings few* more turns 
in the slack mie w hen such a condition 
is noticed. By using this coupling, in 
a multiple rope drive, any single rope 
can be taken oft' in a few* minutes, and 
the w m k done by the remaining ones ,,.„ .. 
until it is convenient to put on a new 
rope, which can be done with equal dispatch, and, what 
is of greater importance, the tension adjusted to cor-

HrtniE-** STEAM I'C.MC. 

and ii]> to any d e m a n d as to capacity. They have had 
such experience in building mining p u m p s as to have a 
thorough appreciation of the severe conditions imposed 
on such, and to be able to cupe with such problems. The 
catalogue issued bythe Hughes C o m p a n y , (sent gratui
tously to mining m e n ) describes the various machines 
built by the concern, and besides, contains considerable 
information on matters germane to pumping machinery 

1 ' >r it. 

respond exactly with the other ropes. The cost of a 
rope drive, with this coupling spliced in and installed in 
position on the pulleys, is usually less than that of 
ropes spliced on the spot by the oure baser in the ordi
nary manner, and it is also less than a rope drive with 
a tension pulley which, in addition to its cost, frequently 
requires space tbat is useful for other purposes. W h e n 
we consider that a rope requires to be spliced two or 
three tiim ' 

B A K E R BLOWER, WITH VERTICAL ENGII 

Th. ere combined with the eiliciencv of rotary blowers, the coupling. 
ir chamber is very much larger than that ofa Com- bronze and has a ten 
>r, and of less strength ( for this purpose 1 since less pounds to the square in 
ire is required. The best arrangement is a "straight cent, in eight inches, wl 
One, steam and air pistons being on the same rod. toughness of mild 

The Hunt Coupling* for Transmission Rope. 

The rapid increase in the transmission oi power by 
pe has made prominent one ..f the minor ditliculties 

This is the gradual lengthening of tin* 
rope which increases the sag 
until it b e c o m e s necessary 
either to resplice the rope or 
to use a take-up sheave with ' 
a verv long range of motion. 

pid wear of the rope from 
slipping on the pulleys is fre
quently caused bv lack of suf-I 
ficient tension. 
The Hunt Rope Coupling, 

which we illustrate, is designed 
to do away wilh all necessity 
for resplicing, etc., as it w ill 

rope at exactly the right 
-. tension (or the most effective 

^" service and long life, and do 
this with little or no extra time 
or attention being given the 
matter and with no expense 
other than the tirst cost of 

levice is made wholly of aluminum 
ile breaking strength of 00,000 
ich, and an elongation of 20 per ; 

U is equal to tlie strength and 
It is very simple in its con-

Blower setting should be perfectly level, as much so as struction, there being but two parts consisting of a screw 
or a steam engine ; tbe foundation should be solid; and :l1111 Sl"-*ket. These acrew together w h e n the rope is first 

in a iln plan put 1 the pulleys and lo 
.wers. the bearings coupling ean be separated only 
it is onlv necessarv special design. 

k securely, so that thc 
by using a wrench 

the location slmuld hi 
Careof Mowers.—W 

being external and easily aceessibl. 
to see that the oil supply is abundant. They usually A very important an.l interesting feature of the coup-I 
have good protection from dust. Several styles of self-j ling when screwed together is an internal swivel and 
oiling journals are in use, and in some the parts run ratchet, which we show in Fig. 3. The swivel permits1 

wholly in oil. Tbe best makes have an indefinitely long the joint bo yield to the curvature of the pulleys while 
life if properly cared for. the ratchet Holds the parts from revolving on each other 

Paten required.—Tbis depends on the volume and and untwisting the rope. 

of 
installation, the 
facility of 11 d-
justinenl of ten
sion, the perfect 
control of t lu-
sag, and the in-

D ON rar DRIVE creased life of 
tbe rope from a 

nmre equal tension, are sufficient to justify an expendi
ture of many times their cost. 
The ('. \\. Hunt Company, 45 Broadway, N e w York 

City, are the exclusive licensees in the United States for 
the patent on this coupling, and are prepared to furnish 
transmission rope of the well-known "Stevedore" brand 
and of the usual sizes, with the couplings spliced in 
position. 
"Hercules" Wire Rope. 
With this number of the COLLIERY ENGINEER AND 
M E T A I . M I N E K the A. Leschen & Suns Rope Co. ol St. 
Louis, Mo., begin an advertisement of the wire rope 
made by them. One pattern of rope of tbeir manu
facture for wliich special merit for mining service is 
claimed, is their "Hercules" patent flattened strand. 
The peculiar advantage claimed for this rope is that 

the strands instead of being circular in cross-section, 
have an miter approximately flat surface, with the 
result that there is a plurality of wirestotake the surface 
wear instead of one external wire as in ropes of ordinary 
construction. B y this plan, a comparatively smooth 
surface is presented even while the rope is new, and the 
wear being distributed over a number of wires the ten
dency to become brittle in service is greatly lessened. 
These ropes are made either with the wires in the 

strands and the strands in the ropes in the same direc
tion ( Lang's lay), or reversely. 
The makers of this rope state that by this construction 

they produce a rope without any tendency whatever to 
spin or kink, a feature of great value when used for 
sinking ropes or for hoisting in tubs from ore mines. 

In addition to this special form, Messrs. Leschen 
manufacture a complete line of wire ropes of all kinds 
and for all classes of service. A postal card to their home office, 924 N. Main Street. St. Louis, Mo., or to their recently established branch at 19 S. Canal Street, Chicago, will secure their catalogue and detailed information concerning these ropes. 
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ELECTRIC MINING MACHINES, 

A Novel Method of Proving Their Efficiency 

A novel scheme has recently been adopted 
Power and Mining Department of the Gei 
Co., in its campaign to introduce electric 
chinerv for the operation of coal mines. 
The question ol coal cutting by 11 

citer. Although in ibis case ii only runs one coalcutter, 
it has sullicient generating capacity to supply current to 
a plant of five or more, the capacity, of course, depend-

he '»g upon the hardness of the mateiial to be cut. 

I Electric To the right of the generator is a skeleton switch-
ni ng ma- board, equipped with the necessary switches, rheostats, 

EXTEKIOR VII: 

by band, is a simple one of dollars and cents to be saved 
by adopting mechanical methods, but conviction is diffi-
cult owing tothe limited experience of operators wilh 
electrically driven machinery and the skepiicism natural 
under such circumstances. Something more conclusive 
than simple argument or experience in other mines is 
necessury. as, for instance, a careful test under actual 
working conditions. 
But such a test would require a complete installation, 

and neither mine operator nor manufacturer has cared 
to undertake the installation of a temporary plant, neces-

--"•——•—--•—.z,--~^--—\%>' 

Me ll.: ith nh 

known 
Cut. ing 
pletely . 

idaptalio 
machine. 

the multipi 
hi- motor i 
protected fr 

lar motor h 
ironclad ai 

; U:i 

eventual sale. This fact has consequently hitherto mili- I injury. It has neither commutator nor brushes and no 
tated against the experiment. moving contact. It stops operation as soon as il has 
To enable the operator to judge from actual observa- reached ihe limit of its power, and thus is not exposed 

tion of the merits of machine mining as compared with to accident in case of overload. Furthermore, it is 
pick mining in his own c.al, lla* (ieneral Electric Co. sparkless, and ibis fact only needs attention to find full 
has devised a complete and compact portable power appreciation of its value from mining men. 
plant, susceptible of installation near the mine mouth. Tbe cutter itself is a chain machine making a cut 3 ft. 
It includes all the necessarv eleetrieal apparatus, and wide, 0 ft. deep and 4J inches high in about 3* minutes ; 
tbe operator is called upon to furnish notlnngmore than it withdraws in about ll) seconds. The capacity ol' the 
the water and fuel. I motor is 20 horse-power, but the consumption of power 
The generating plant occupies ihe interior of a box j under ordinary conditions is between 6 and 7 horse-

ear, to ft. H in. long, S ft, wide and about il It. high. It power. 
consists of a specially designed water tube boiler of a This portable electrical coal cutting plant has recently 

cut per hour was not less than 23 tons. At the mines of 
the Sterling Mining Co., Cannelton, Pa., a contract for 
several of these coal cutters was given to the General 
Electric Co. after exhaustive examination of the multi
phase system in operation, ll was awarded in face of 
the most severe competition and also in face of the fact 
Ihal Mr. \V. H. Warner, the general manager of tbat 
company, had been using for a number of years a mine 
plant operated by direct current. 

McNelly Coal Drills. 

The accompanying engraving, and that in the adver
tisement of \V. A. McCune&Co, of Sterling, III., illus
trate patterns of the McNelly patent coal drills recently 
put on tbe market by tbe firm named. 
The salient features of these machines are the telescope 

pipe posts, wilh 
sliding bridge ^ ^ ? 9 ^ * ' 
and jack screws 'W>"^iw\fc, 
to compensate for 
settlement in soft 
floor. Tbe double 
post drill shown 
in advertisement 

vantage in close 
work, a s wit h 

can be d ri ve n 
within two inches 
of the rib. The 
gear can be used 
on either side, on 
top, .a- directly 
under the driv
ing screw, a n d 
can be changed 
from one position 
to another almost 
' instantly. 

The square pipe 
post drill shown 
herewith is the 
s a m e as t he 
d o u b l e post, 
save in the post 
itself. 
The McNelly 

square pipe grip 
drill in its parts is the same as the post drills, except 
that a grip post is substituted for the vertical post. By 
ordering a grip post with either of tbe two drills first 
described the miner can have two complete machines 
at nearly the cost of one. 

Full descriptions of these machines, prices, capacities, 
etc., are given in a circular of the manufacturers above 
named, and which will be sent free on application. 

Fighting Mine Fires by Direct Process, 

Experience with mine fires has proven conclusively 
tbat tbe most effective work can be done by tbe direct 
process, if the fighters are able to approach the location 
of the fire with safety. The Vajen A Bader Co., of 
Indianapolis, who primarily put forth the Bader patent 
fireman's smoke protector, as a means to enable firemen 
to enter and work in burning buildings regardless of 
smoke and gases of combustion, and in which use it has 
met with unqualified success, now bring it to the atten
tion of mine owners and mine officials through an ad-
vertisement in T H E COLLIERY E N G I N E E R A N D M E T A L 

M I N E K . 

Fig. 1 illustrates the Bader helmet as improved and 
perfected by Mr. "Willis C. Vajen. It consists of a well-
Forined helmet, whicb is placed over tbe bead and face, 
constructed of a special asbestos tanned leather, or as
bestos cloth, rendering it proof against fire, heat, steam, 
boiling water, and all poisonous pervading aeriform 
fluids; the helmet sets down close upon the shoulders 
and is held firmly by two straps under the arms. The 
occupant is supplied with fresh air from a scientifically 
constructed metal reservoir located at the back of the 
helmet, with a capacity of HHi pounds pressure of com

pressed air. always rendered pure by a certain material 
used foi* the purpose. The amount of air in store can 
always be seen upon tbe gauge attached to the reservoir, 
w h i c h is e a s i 1 y 
charged by a special 
air pump in less than 
fifteen seconds, and 
retains the same press
ure of pure air for 
months ; it is always 
ready for service. A 
lever operated on top 
of the reservoir forces 
the air through the 
supply tubes to a point 
inside, directly in 
front of the nostrils 
and mouth, and in suf
ficient quantity to ren
der the occupant per
fectly comfortable for 
one hour or longer, as 
desired for the pur
pose intended. The 

hi ing 

capacity of 40 horse-power al H)(> pounds pressure, fur- been operating in the mines of the Peerless Coal and 
nishing steam to a high speed automatic engine running Coke Co. at Vivian, \V. Va., where the record for ma-
at :tim revolutions and exhausting into the boiler flue. chine coal cutting has been established. The amount of 
The electric generator i- a three-phase machine of 7-'i cutting showed the remarkable average of 7.(1 rune or 

K. AV. or UHl horse-power capacity, wound for 550 volts cuts per hour. Taking the depth of cut at M feel, the 
ami running at 900 revolutions. Jl is belt driven from width 30 inches ami the thickness of ihe coal 5 feet, for 
the engine. A small bi-polar generator serves as an ex- a period of two weeks, the average weight of coal under

stands forced into the 
inside, creates an out
ward pressure, and the foul air escapes through the neck 
gear and around the bottom of the helmet, which is lined 
witb lamb's wool under tbe lower edge. Tbe two look
outs arc constructed of clear mica and protected bv four 
cross-wires. Tbe side or ear plates are constructed with 
a special diaphragm, so as to render the hearing perfectly 
distinct, (hie can plainly hear "tbe clock tick,''and 
" tbe pin drop," furnishing all the advantages of one-on 
the outside. The h«.rn, located below and in front! of 
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ihe helmet, is used for a call, and is convenient to signal 
at any time when desired. The Bader Smoke Protector 
furnishes full protection for the bead from falling de
bris, is graceful in appearance and easily adjusted. Tbe 
helmet weighs five pounds, is quite ornamental, offering 
perfect ease and comfort to the wearer and safety ir 
the evil results of smoke, gases and chemicals, all of 
which must l.e penetrated to render the vision clear. 
The eyesight and the breathing are fully protected by 

thi- invention. The nose and mouth are perfectly free, 
having no connections, affording perfect respiration, 
without incumbrance of any kind. 
Mine owners and mine managers can readily see the 

advantage of having so effective a device at the mines, 
wlnreiiv they may protect their property and possibly 
save the lives Of endangered employes. 

A New Recording Thermometer for Atmospheric 

Ranges of Temperature. 

The novel and especially valuable feature of the re
cording thermometer herein described is that the re
cording portion may be located at a distance of twenty-
five or thirty feet from the point al which the tempera
ture is to b.* measured. 
This make- it possible to obtain a continuous record 

ofthe outside temperature while the recorder is located at 
a convenient point within doors where it may be readily 
observed and its mechanism is not exposed to the 
detrimental influences of inclement weather. 
For cold storage plants where closed rooms are to be 

maintained at a constant temperature forthe preserva-

itaetnre. 
..1* Walr 
k bl* 1 
be seen 
e. Tli,' 
' It V 

and placed 
limy, Conn. 
"I the ('"lu
ll operation 
recorder is 
be observed 

thus avoiding ihe necessity of com 
changes of temperature iii Ihe nm 
; is located. 

Xo correction is required for b 
onlv high ranges of pressure are ei 
This thermometer is being man 

on the market bv The Bristol Co., 
At 121 Liberty sheet, the New Yo* 
pany, one of ihe instruments may 
recording ihe outside teinperatu 
placed in the show window w hei 
from the sidewalk. 

THE BY-PRODUCTS OF COKE. 

Their Value and the Importance of Saving and 
Utilizing* Them. 

The following extracts, of interest to every producer 
of a coking coal, are from statements made'before llu* 
committee on manufactures of ihe Massachusetts Legis
lature by Messrs. Henry M. Whitney and Joseph l>. 

. I visited Amherst and spent 
essniann, who has charge of 
1 that while the theoretical 

We ,0 Ma ind published in full as 
Manufacturer, of which 

3rd ami -Hi 
a supplement to The Amer'tc 
Mr. Weeks is editor:— 
There is one producl of these hy-proihid coke retorts 

which is exceedingly valuable to our agricultural indus
tries, and I will take the liberty, Mr. Chairman, of read
ing here from Mr. Fulton's book an extract of what he 
savs is a valuable paper bv Dr. Bruno Terne, which was 
read before the chemical Bection of the Franklin Insti
tute in Philadelphia, I'a., Oct, 20th, 1891:— 

tion of meats, fruits and vegetables, an instrument of 
this kind is of great value, as the temperature may be 
observed without opening the doors. 
The recording part (Fig. 1) is an application of one of 

Bristol's recording pressure gauges. Fig. 3 shows an 
interior view of tlie recorder, which consists of a pen 

arm d i ree t 1 v at
tached to the" free 
end of a tube of flat
tened cross-section 
bent into helical 
form. 
The bulb portion 

(Fig. 2) is placed at 
the point where 
temperature is to he 
measured. It con
sists of a series of 
helical tubes con
structed on t b e 
same principle as 
that. 111 the re
corder. The heli
cal coils are sus
pended in a verti
cal position w i t h 
their lower e n d s 
free, the upper ends 
opening into the 
capillary tube con
necting them with 
the recorder. 
Tbe system of 

helical tubes form
ing tbe bulb portion, the pressure tube of the recorder 
and the capillary connecting tube are completely tilled 
with alcohol under pressure and permanently sealed. 
As the temperature rises and falls where tlie bulb is 
located, there is a corresponding expansion or contrac
tion of the alcohol which is communicated to the 
recorder and registered on a seven-day chart graduated 
to read in degrees Fahr. 
Excessive pressures due to increased volume of the 

non-compressible liquid are provided against bv the ex
pansible form of the system of helical tubes of which the 
bulb is constructed. 
The total volume of the bulb portion is very large as 

compared with that of the tube in the pressure" recorder, 

grown enormously in the lasl Ul) yearn, and the 
manufacture of illuminating gas is not longer sufficient 
to supply the increasing demand lor ammoniacal liquors. 
On tlie other hand, llie inroad which electrical plants 
forillumination have been making yearly on the pro
duction of illuminating gas has already been felt, and 
will be more so from year to year. The production of 
water gas and oil gas are other factors that are cutting 
down the amount of ammoniacal liquors produced. 

"But there is another source for tar and ammonia 
whicli, so far as m y knowledge goes, has, with a single 
exception, not been worked in our country. 

" Rich as are our resources, we are not rich enough to 
waste continually. It seems strange, and, nevertheless, 
it is a fact, with all the ingenuity ofthe American people 
in the advancement of the purely mechanical part of the 
technical industries, we lane been and are yet slow in 
the development of the chemical industries. 

"The acid manufacturer of Europe, especially of En
gland and Germany, had commenced in the beginning 
1 of this century to make himself independent of the sul
phur mines ot' Sicily by using the sulphurous ores of his 
' immediate neighborhood, and to utilize the pyrites for 
making his sulphuric acid. It has only been within the 
last 21) years that our people have commenced to use tbe 
ores tbat have been lying under their feet, and to-day, 
even, the I'nited States consumes more sulphur for the 
manufacture of sulphuric acid than any other nation. 

" It is the same with productions of tar and ammonia 
as a by-product of the manufacture of coke-

" If you will visit the coal regions to-day you will find 
the nightly sky illuminated from the fires of the coke 
ovens, and every one of the brilliant fires bears testi
mony that we are wasting the richness of our land in 
order to pay the wiser European coke manufacturer, who 

1 saves his a m m o n i a a n d sends it to us in the form of sul

phate of a m m o n i a , a n d w h o also saves his tar, which, 

after passing through the c o m p l e x processes of m o d e r n 

organic chemistry, reaches our shores in the form of 

aniline dyes, saccharin, nitro-benzo], etc." 

Let m e , before I enter u p o n the subject of gas, refer to 

the importance of a m m o n i a . E v e r y b o d y w h o is familiar 

with agriculture k n o w s that tbe three essential elements 

of plant food are nitrogen, phosphoric acid a n d potash. 

X o w , w e have, fortunately for tbis State, an agricultural 

experiment station at A m h e r s t , w h i c h keeps in close 

j touch with tbe value of commercial fertilizers, of w h i c h 

the land of this State a n d of N e w E n g l a n d is in such 

great need. A few days a*. 

an evening with Prof. G r 

ibis station. I felt certa 

value of barnyard m a n u r e s w a s a certain quantity, vet 

tbat there w a s a certain a m o u n t of waste from the time 

ihal il was dropped until it reached the field, a n d I w a s 

anxious to find what proportion of the theoretical w h o l e 

was preserved. 1 found thai iln* experiment -tation h a d 

m a d e tests 1 Oil I think in all I of m a n u r e s in various parts 

of this Stale to determine exactly what the manorial 

value in nitrogen, potash a n d phosphorus w a s as it is put 

U] lla* ground. T h e s e are Prof. Groesinann's con
clusions: 

' Nitrogen, 4-10 of l per cent, equals 8 lbs. nt 12c per Hi.; total 
value .',).-

Phosphoric acid, 2-10 of l per cent, nr I ll.-. at 5c. per U L : total 

Potash, 3-10 of 1 per cent, or13lbs. ;ii i'_.•.•. perlb.; total value :il 

Total value of one ton of manure 31.43 

Therefore, if you were to b u y commercial fertilizers 

containing the s a m e a m o u n t of plant food that is found 

in a ton ot m a n u r e , you would pav for it $1.43. 1 d o noi 

undertake to say, M r . C h a i r m a n a n d G e n t l e m e n , that 

I there are not s o m e other elements in the m a n u r e that are 

of value lo the soil, but I d o undertake to say that, so 

far as the experiments of the agricultural station m a d e 

wilh exceeding care have gone, you can purchase with 

$1.41! the s a m e a m o u n t of nitrogen a n d potash a n d phos

phoric acid as you will find in a ton of m a n u r e . Very 

well. Xow, then, how many tons of manure do you get 
from an animal a vear'.' Prof. Groessman says that it is 
lair to assume that an animal will eat 25 pounds of food 
a day, and that amounts in round numbers, to 9,000 
pounds a vear. You can reckon the excrements at about 
half of the food, or two tons and a quarter. That is, the 
nianiirial value of an animal for one vear is two and a 
quarter times $1.43, and fhal is $3.22. 
The professor tells m e tbat, in order to produce good 

crops, there should be tbe equvalent of four or live tons 
of manure, or, better still, six tons to every acre. Tbe 
importance of tbis matter to which I am calling your 
attention is this, that iu every ton of bituminous "coal 
burned to-day there is the equivalent of 25 pounds of 
ammonia, which is ihe equivalent of five pounds of 
nitrogen, and, at the same value at which it is reckoned 
hen* as manure, there is a money value of (>0 cents. The 
waste of fertilizer in every six tons of bituminous coal 
which is burned throughout New England, is equivalent 
io the nianurial value of an animal for a year. Now, 
whal does it mean with reference to the agricultural in
dustry of Massachusetts, if all this nitrogen could be 
saved and placed upon your soil? It means that in this 
6,000,000 tons of coal that are burned throughout New 
England to-day there is a manurial value of a million of 
cattle. I know of nothing more hopeful for the agri
culture of this Slate, nor of New* England, nor of the 
w hole of this broad land, than that capitalists are turn
ing iheir attention to-day to the preservation of Ibis 
great amount of nitrogen which is needed for your ex
hausted soils. What does ii mean? A m I mistaken in 
thinking lhat this is an enterprise which this State can 
properly encourage? Il means, of course that throwing 
such a large amount of nitrogen upon the market will 
cheapen its cost, and that is the advantage of it. I 
should welcome the time for New England when nitro
gen would sell for a quarter of iis cost to-day. From 
L882 to IS'.I-I, 12 vears, sulphate of ammonia ranged in 
price from $90 a ton. The lowest price was about $60. 
To-day, I am happv to say, it is selling for $60 a ton lo 
farmers, and the people in Johnstown told me Ihal they 
were receiving $52 a ion. Mr. Chairman and Gentle
men, every man who is familiar with ihe necessities of 
agriculture at ibis day. and understands what Ihe cheap
ening of nitrogen means, understands what a great 
benefit the saving of these by-products will be to these 
people. Prof, l'loessinanii (old m e thai, in his judg
ment, the problem of the times was how to increase the 
supply of nitrogen, and anybody who had any scheme 
calculated to increase and cheapen it was doing a public 
service. 

Mr. .Ins. P. "Weeks of Tittsburg, Pa., stated, in answer 
lo questions bv counsel, that he was editor of the Ameri
can Manufacturer and Ina. World, of Pittsburg, Pa.; that 
he had been interested in the study of coke and coking 
for twenty-four years, having published in that time 
quite a number of monographs on tbis subject ; that he 
had had charge at both the Tenth and Eleventh Cen
suses,! 1880 and 1890), of the I'nited states of the reports 
on coke, petroleum and natural gas; that he had Deen 
for 12 years expert of the United States Geological Sur
vey on these subjects, and as such had visited England, 
Belgium, < Germany and France in 1894 and ls<i.*"i, charged 
to examine and report upon coking in by-product coke-
ovens ; that he had seen at least 2,000 of these coke 
ovens in operation; tbat he had been secretary of the 
board of judges, department of mines, mining and met
allurgy at tbe AVorld's Columbian Exposition, aud that 
he had just completed a term as president of the Ameri
can Institute of Alining Engineers. 

Mr. McLaughlin of counsel, haying asked Air. AVeeks 
to state what was meant liy coke, how it was made and 
how* it differed from anthracite and bituminous c.al, as 
well as any other facts and information material to the 
question at issue, replied : 

Air. Chairman and Gentlemen of the Committee: I 
think it best for a clearer understanding of this question 
that certain facts regarding coal, as well as the differ
ences between varieties of coke should be stated. With
out entering into a discussion of all the varieties of coal, 
it is sufficient for m y purpose to state that there are two 
kinds of coal, anthracite and bituminous, or, as they are 
commonly named, hard coal and soft coal. The differ
ences in these coals are chiefly two : 
First.—In the amount iif volatile matter contained in 

theni, tbat is, tbe amount or percentage of volatile sub
stances that can be driven off from these coals by beat, 
and 
Second—Differences in physical structure. 
Anthracite coal contains from 5 per cent, to 10 per 

cent, of volatile matter ; bituminous coking coal, 15 per 
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cent, to 36 percent., while coke, which is made from 
bituminous coal by processes thai I will describe later, 
contains from one-half to 1 percent. The other consti
tuents of all of these fuels are carbon and ash. Analyses 
of each of these coals and coke are as follows : 

ANALYSES OF ANTHRACITE AND BITCMINOVS I 'OAL AND COKE. 

Anthracite. Ilium''- Coking. Coke. 

Vi utile 
1 11 1 II. 1 11 

5.5S2 n.n-i 
&3.fi72 Ts.sai 
ln.T-ln 10.00*3 

1IKI.IMHI 100.000 

0.490 1 n n 
80.570 '.rJ.-V-H 
9.934 I*I.3 lli 

'..Mn., 1,....., 

These coals, that is. the anthracite and bituminous, 
though they differ imw greatly in chemical constitution 
and physical structure, were originally the same. Pitts
burg gas coal, Connellsville coking coal, Cumberland 
"Big Vein'' steam coal and certain 1'ennsvlvanin an
thracites are all the Pittsburg bed of the upper coal meas
ures. Here, for example, is a piece of anthracite coal, 
here is a piece of bituminous coal and here is a piece of 
coke made Irom Pittsburg bituminous gas coal in a by
product oven (showing the samples to the committee 1. 
These coals as well a- this coke were at one time in their 
historv iln* same. The anthracite was at one time a 
bituminous coal. The volatile matter contained in them 
has been driven out of it by the earth forces and beat, 
liy the pressure of the earth's strata above it, and by the 
heat of the earth that has been generated possibly by the 
earth movements that threw up the Appalachian moun
tains, In this respect the only difference as compared 
witb bituminous coal between an anthracite coal and 
coke is that iu tbe anthracite coal the volatile matter 
has been driven off by natural causes wbile in the coke 
tbe volatile matter has been driven off in ovens in an 
artificial manner by heat. 
X o w which of these fuels is the best? Practically a 

solid fuel with more carbon and less volatile matter is a 
better fuel than one that has less carbon and more vola
tile matter. So that pound fm* pound anthracite is a 
better fuel than bituminous coal, and coke better than 
anthracite, as bituminous coals contain say but til to 73$ 
percent, of carbon, anthracite 7S*j to s:\:. percent., and 
coke i>9-\ to OL'!. The coke is the better. 
You will notice, Mr. Chairman, from an inspection of 

these samples that the anthracite is perfectly solid while 
the ccks I;; porouc it io Idled v.itb littb ..lis. It is this 
porosity, this cell space, that makes coke a more vigor
ous fuel than anthracite, that is. it will burn more rap
idly, just the same as a pound of shavings will burn 
more rapidly than a pound nf solid wood. There is the 
same amount of heat in the same weight of each, but 
the ..ne burns much more freely, much more rapidly, is 
a much more vigorous fuel. 

It is this porosity of coke, combined with its tough
ness and hardness, that in a large measure gives coke its 
value as a blast furnace fuel, much superior to anthra
cite. A modern blast furnace say IS feel in diameter at 
ihe boshes using anthracite coal will do good work if it 
makes 400 tons a week. A furnace of the same size 
using coke will make four times this amount, and a fur
nace is being built at Pittsburg to use coke as fuel that 
will make at least O<KI tons a day, a feat that would be 
utterly impossible witb anthracite as a fuel. In our 
I'nited States practice the value of a blast furnace fuel 
depends l;irgel\ upon 1 l>< rapidil \ with w hieh il will do 
its work. It is the same in many operations. W e musl 
do our work quickly, and to do this where heat is used 
we need a quick acting vigorous fuel. This gives a porous 
fuel like coke its great value. 1 could make a fuel in a 
cokeoven very like anthracite, provided I did iny cok
ing under pressure; but I would destroy one of the most 
valuable features of the coke as a fuel, namely, its "po
rosity." 
This porosity must be kept within proper limits. ('ok-

ing is simply the driving off from bituminous coals, by 
the action o'f heal, of the volatile matter Ihey contain. 
No matter how coking is performed, whether it be in an 
illuminating gas works, for the manufacture of illumin
ating gas is from one point of view a coking process, or 
ina bee hive or a by-product coke oven, what takes 
place is always the same. As the heat is applied the 
coal begins to swell, b. mes pastv and stickv, and 
throws off bubbles of gas. In a word ihe coal melts, 
loses all traces not onlv of its original form bul of its 
appearance and structure as well and the particles freed 
from volatile substances unite in a coherent mass or as 
it is termed "cake1 or "coke." As this melted eoal 
solidifies or "cakes," it encloses small bubbles of gas, 
w hieh makes the cells like those ill this pieceof blast 
furnace enke if the gassing process has not been pushed 
too rapidly. But these pores, these cells, can be made 
large or -mall. If the operation is with a small body of 
coal and tin* "gassing" is pushed, vou gel the weak coke 
with large cells known as gashouse coke, thai will hardly 
bear its own weight, Bul ii ihe coking is done under 
proper conditions, vou get a bard, strong coke that will 
bear the burden of the blast furnace. This pieceof coke 
thai I show vou will bear ihe burden of a blast furnace 
125 feet high', withoul crushing. 

Liebig some years ag<. laid clown four propositions 
regarding fertilization. Firsl thai in order to preserve 
the fertility of a soil there musl be kept in that soil the 
elements necessarv for plant life; second, everv crop 
lakes oul a port ion" of those eleiueiils. Pari of ihal'I a ken 
..ni i- added again fr the at sphere, hm a part of it 
never is restored unless il i- put there b\ human means; 
third, ihe fertility of a soil remain- unchanged ii all of 
the elements oi fertility are restored to it; and fourth, 
the manurial product of a farm never can restore all ihe 
elements of fertility to the soil. That is, il makes no 
difference Imw valuable is iln* bam vard manure pro
duced on a farm it never can restore to iln- soil all the 

bv Air. Whitnev, the most important elements necessary 
to be added to maintain this fertility are nitrogen, phos
phorus and potassium, or nitrogen, phosphoric acid and 
potash. The most valuable a- well a- llie ran-t of these 
is nitrogen. There are three duel sources of nitrogen: 
Chili nitrates, ammonia, and the manures either of the 
barn yard or 1 he green manures. Tbe chief source of 
ammonia, which is the most importanl of ihese, is coal, 
distilled either in the gas house or in coke ovens. By 
the use of the water gas instead of the coal LMS process 
the amount of ammonia produced in the United States 
in gas works has been very greatly reduced, because in 
tbe water gas process no ammonia is produced. It is 
only in the illuminating coal gas process that it is pro
duced. Air. Whitney showed you yesterday tbat 111 a 
ton of barn yard manure there was about four-tenths oi 
1 percent, uf ammonia, or eight pounds, ln a ton of 
coal, coked in these ovens there are 25 pounds sulphate 
of ammonia, and all of this is being wasted into tbe air. 
As near as I am able to ascertain iln- consumption of 

commercial fertilizers in the United states in 1894 was 
1,550,000 tonsin which is included some 31,000 tons of" 
ammonia. If the ammonia from all the coal coked in I 
the United Stales in 1894 was saved it would amount to 
about 150,0011 tons sulphate, and this would yield over 
1,000,000 tons mixed fertilize*, containing 3 per cent, of 
nitrogen. Regarding the probability of an increased 
consumption a large dealer in fertilizer writes m e : 

"If the price was lowered the consumption of it would 
vastly increase. The question then would be, Can they 
afford to do without it in agriculture? not wliether they 
could afford to use it," 

From Air. Groessman, of the Alassachusetts Agricul
tural Experiment Station, to w h o m Air. Whitney re
ferred yesterday, I have this letter : 

" The use of ammonium sulphate as a source of nitro
gen for plant food is limited merely by its high market 
cost. Its high agricultural value is not questioned any 
more; and its consumption, it may be confidently as
sumed, would increase in the same ratio as its market 
price will be lowered." 
As to gas: What is the relation between the gas pro

duced in these ovens and the gas produced in retorts 
in the manufacture of illuminating gas? There are 
three gases used for commercial purposes: first, the 
illuminating gas made from coal; second, water gas, 
whicli is also in part a coal gas made by tlie well-known 
water gas processes, and third, a producer gas, that is, a 
gas that is made by burning all tin* combustible parts of 
coal with a mixture of air int.. gas. This is used in 
large quantities in rolling nulls. Coke-oven gas is 
practically the same gas as illuminating gas made from 
coal, and'therefore belongs to the first class. 

As to the feasibility of enriching coke-oven gas for 
illuminating purposes at the point of consumption. 
Look at the analysis of this gas and tell m e what in the 
world is then' to prevent enriching it. What obstacle is 
thereto enriching a gas which contains 25 per cent, of 
marsh gas and 61 per cent, of hydrogen up to almost 
any point desirable? Ami it is a great deal better to do 
it at the point of consumption than at tbe point of 
origin, because the difficulties lhat come from attempt
ing lo convey under pressure the illuminants, which are 
condensable," are avoided. There are many methods of 
enrichment in a small way that are feasible and not ex
pensive. 

I now come to a most important practical question, 
viz: Can this coke-oven gas lie used economically for 
heat and power? I have shown that in heat units and 
chemical composition coke-oven gas does not differ 
materially from illuminating coal gas, so that for all 
purpose's of heat and power it may be assumed that the 
two gases are the same. There is no purpose for which 
coal or coke can lie used that gas will not serve, except 
when* a burden is to be carried, as in the smelting of 
iron in ihe blasi furnace and in the melting of iron in 
the foundry cupola. In these cases the iron must be 
kept apart and the fuel has to bear a burden and conse
quently, in a blast furnace or a foundry cupola, gas can
not be'used. Uo not understand me lhat gas cannot be 
used to make wrought iron from the iron ore or that gas 
cannot be used lo melt pig iron for foundry purposes, 
because gas can be employed in reducing inm ore, by 
tbe direct process, so called and iron is melted for 
foundry purposes every day by tin* use of gas io what is 
known as the air furnace. For all beating purposes in 
the large mills in Pittsburg, gas is used almost exclu
sively. When* natural gas is not burned, producer gas. 
which ha- noi one-third of the heal units per cubic toot 
which this coke-oven gas has, is used very largely. 

VENTILATION OF FIERY MINES. 

A Discussion and Criticism of the Separate Ventila

tion Theory. 

inenl Austrian mining engi-

usses the separate ventilation 

1 recent Austrian g o v e r n m e n t 

contemporary, The ' 'olli* •••/ 

Mr. .1. .1. M a ver, •> I 

neer, very intelligent!.*, 

publication. Our P.ri 

Guardian, publishes a translation of his'article, a n d w e 

herewith publish it, wilh the metrical m e a s u r e m e n t s 

given in their equivalents in A m e r i c a n t e r m s : — 

Tl bjecl of separate ventilation—by whicli term is 

understood the independenl ventilation of preliminary 

headings a n d workings lying out of the direct line of 

the m a i n air supply—is to reduce ihe depression of ihe 

m a i n current, 1. c, to lower the resistance, w h i c h llie 

diversion of tin* main current into all the branch w o r k 

ings bv m e a n s of valves a n d splittings w o u l d tend to in

crease, ll is therefore intended to assist a n d supplv the 

deli: i 1: 1: ; i' i m a i n v i:lil :t r. V.1:KI: 1:7 r. •;:*-•. 1: of th: 

extension of the workings, the insufficient diameter of 

iln* wavs, or fr ther causes producing high resist

ance, is incapable of supplying ihe whole of the air 

needed throughout the pit, a n d where, from lives of 

e c o n o m y , it is not expedient to replace the installation 

b y a m o r e powerful one. This is the sole raison d'etr* 

ot the separate syslem, a n d the extension lately advo

cated a n d partly carried out in the Saarbruck district 

cannot be looked on as justifiable. 

If the only point to b e considered w e r e the supply of 

a cerlain quantity ofair to the workings in a given time, 

then it w o u l d be immaterial h o w this air were intro

d u c e d — w h e t h e r b y the aid of compressed air, hydraulic 

pressure, ventilating fan, etc.—but it is found that the 

composition of the air e m p l o y e d is a far inure important 

factor than m e r e quantity. For instance, air taken from 

a current already fouled with gas cannot serve as a m e a n s 

of pu ri lying to the fullest extent the workings into 

w h i c h it is diverted or forced; a n d in fact, attempts 

m a d e in this direction failed, even w h e n the draught 

w a s so strong as to interfere with the working, simply 

because the air used w a s impure, the small a m o u n t of 

pure air derived from the motive p o w e r working the fan 

being insufficient to w o r k a n y beneficial effect. I >f 

course, w h e r e tbe fans are w o r k e d b y hydraulic pressure 

the results will be even m o r e unfavorable. 

Objection has of late been taken b y U t h e m a n n to ven

tilation b y parallels, o n account of the jgreat expense of 

constructing a n d maintaining the double workings, tbe 

liability of the cross-drivings to harbor fire-damp, a n d 

the increased quantity of gas bleeding from the larger 

surface of coal exposed b y this m e t h o d , a n d h e has ad

vocated the abolition of this system in working seams, 

proposing in substitution the adoption of single headings 

ventilated separately. This plan is pursued in the R e d e n 

a n d K o n i g pit at Saarbruck, a n d it is asserted that the 

alteration resulted in a saving of wages alone a m o u n t i n g 

to sonic $7,300 in o n e year. T h e ventilators used are 

small, not exceeding 4.1 ft. in size, a n d are therefore got 

into the pit without difficulty. T b e late.-t compressed 

air fan used at R e d e n is of the Ser m o d e l with a i m s 2 0 " 

in diameter, a n d driven b y belting. These ventilators 

h a v e also been used with hydraulic power, w o r k e d b y a 

Pelton wheel giving 1,700 revolutions per minute, the 

fans themselves having a speed of from G00 to 1,000 turns 

per minute. T h e air supply is conducted through plain 

cylindrical troughs of galvanized iron, 11.8" to 10.7" in 

diameter, w h i c h are found to act better than corrugated 

pipes a n d deliver double the quantity of air under iden

tical conditions. T h e troughs are connected b y socket, 

or m o r e frequently witb flange joints, a n d tbe percentage 

of waste air is 25 per cent, in lengths of 32.S ft., 50 per 

cent, in 656 ft., a n d 7(5 per cent, in 1,640 feet, the actual 

figures obtained from a 11.S trough supplied by a Pinette 

fan being as follows:— 

Length of Effluent air 
trough. Revolutions per minute. Loss 
Feet. of fan. Cubic feet, percent. 
,,a * 7<is 1,118.4 27 
6M * 1.0C3 1.388.9 25 

I 7C3 737 50.5 

1,345 

1.073 

A t present there are eighteen fans working b y c o m 

pressed air, supplying twenty-three workings at the 

R e d e n pit, a n d at the K o n i g pit fourteen w o r k e d b y 

hydraulic power, together with twelve b y running water, 

a n d supplying thirty workings. 

S o far as the reduction of the working expenses is con

cerned this system answers its purpose, but w h e n the 

question of safety is approached matters wear a different 

aspect, for if it be considered that in ordinary workings 

strung brattices a n d bricked airways are always erected 

as a precautionary m e a s u r e for obviating the risk of the 

interruption of ventilation in case of an explosion, a n d 

that only w h e r e the drivings are short are metal troughs 

used, w h a t can be the security of the miners working in 

headings of considerable length w h e n the only air sup

ply is c o n v e y e d b y these slender troughs w h i c h a slight 

shock w o u l d b e sufficient to split, a n d thus render use

less, especially in view of the great danger existing in 

headings driven along seams'.' A s a matter of fact, their 

position is a very critical one, a n d the prospects of res

cuing a n y w h o m a v be in the workings at the occurrence 

of even a local explosion of gas w o u l d be extremely re

m o t e , if not impossible, the only m e a n s of c o m m u n i c a 

tion being through the single w a v , s o m e 100 vards in 

length, in w h i c h a fall m i g h t easily occur. U t h e m a n n 

puts forth another a r g u m e n t in favor of the single head

ing syslem, viz., that an explosion will be m o t e local

ized, 'as the gases will remain in situ, but this m e a n s thai 

the m e n actually m i the spot will certainly lose their 

lives thai tin* others m a y escape, a n a x i o m that is surely 

not jusl ilia hie. Besides, tin* localization of an explosiou 

— s a y in Ihe case of coal dust, as s h o w n b y the experi

m e n t s of the English c o m m i t t e e — i s improbable, but the 

danger remains thai the m e n in other workings m a y 

h a v e n o w a v of escape, while wilh parallels there is 

always a better chance for t h e m , apart from the addi

tional security afforded b y t h e m o r e substantial separa

tion of tiie airway right up (.. the working face. 

In the K a r w i n district, w h e r e separate ventilation is 

e m p l o y e d , the Steindel (exhaust) compressed air system 

is m o r e generally adopted, as being safer than the fragile 

fans, the breaking of one iif w h i c h w o u l d leave a w h o l e 

section of a pit without an adequate supply of air. In a 

ventilating test m a d e at the Ihinrich shall of Ihe k. k. 

priv. Kaiser-Ferdinands-Nordbahn, a Capell Ian, driven 

at a speed of ],|iHl turns pel m i mile, supplied tin* neces

sarv air lo a 1,821 II. length of trollghing, bul at this 

high speed llu* wearing parts of tbe m a c h i n e r y were 

soon worn mil, a n d il w a- found expedient lo resort to 

ihe compressed air exhaust with 0.12" jet, since the cost 

of maintenance was thereby reduced '20 per cent., 

although a m u c h greater quantity of air w a s used up. 

A s safetv is tin* chief consideration in lierv workings, 

Ihe exhaust m e t h o d is preferable lo a n y other mei b o d of 

separate ventilation; but tlie very best plan is to venti

late direct fr the m a i n current, keeping, of c u r s e , a 

sufficient a m o u n l of reserve p o w e r for emergencies a n d 
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n feet per second at w h i c h a cubic inch of 

ase toaccelerate in falling through air. N o w 

foot ceased to accelerate at 260.623 feet per 

second, a n d the cubic inch of the s a m e mineral ceased to 

accelerate its velocity at 7.Y24 feet per second, anil there-

iserve that 
•Jiio.i.: 

3.33, that is, the velocity 
This D e p a r t m e n t contains articles to assist ambitious Miners to educate themselves, a n d obtain 

Certificates of C o m p e t e n c y as M i n e F o r e m e n , or to b e c o m e M i n e Superintendents. 75.24 
of a cubic foot of coal is 3.33 times greater than that of 

T h e articles are written to be understood by the unlearned a n d the learned alike. Plain language is a cubic inch, w h e n it ceases to accelerate ; and further 

used, n o obscure terms are e m p l o y e d , a n d each subject treated, is m a d e as clear a n d easy to understand as lor the s a m e mineral, these velocities vary as tbe fourth 

possible. c ±\ c 1 • ' /1 -4-4 ,, ,,„ 
r roots of the surfaces ol suspension, as * A.:;,', as 

Further: T h e Questions asked at the different E x a m i n a t i o n s for M i n e F o r e m e n a n d M i n e Inspectors, [)(.•*,,,-,. Referring to the last fi«mr • a»-nn 

are printed and answered. 

it,, The Series of Articles " Geology of Coal." " Chemistry of Mining," " Mining Methods " and " Mining Machinery " \ 

commenced in the issue of March, iSĝ . Back numbers can be obtained at twenty-five cents per single copy, $1.00 for six copies, . 

,,i» ve tin-

MINING METHODS. 
The Resistance Due to Air—The Different Velocities 

of Falling Bodies—The Effects of Different Sus

pension Surfaces—The Unit for the Velocity of 

Dust Particles—What Should be thc Limiting 

Sizes of Dust Particles —Recapitulation of Facts 

and Principles. 

94. The Resistance Due to Air.—All bodies are 
subject to resistance during their passage through air, 
and bv observing the conditions of surface extension and 
mass thai affect il. we arc soon able to classify its modes, 
and determine ihe a mis of retardation lhat an* 
peculiar to each of iis phases. As for example, we can 
throw a pound weight of lead much further than a 
pound of wood, or a pound of cork, because the matter in 
the wood has a greater surface of suspension than that 
ofthe lead, ami presents to the thud through which it 
[.asses a larger area of end surface in the ratio of 5 to I. 
From lliis. then, we see Ihal ihe distance a body will 
travel in air is not only a question of velocity but also 
one ofdensity. Again, a cylinder of wood moving end
ways through air. is subject to less resistance than a cube 
or sphere ofthe same substance, and the same is 1 rue of 
masses of anv other kind of matter, and to illustrate this 
fad Fig. 134 is introduced. For example, at <' we have 
the muzzle of an old-fashioned smooth bore cannon for 
throwing spherical shot, as B. Now, ifthe shot B con
tains Ihe same mass in the same volume as A, we can 
see ihal the cylinder will meet with less resistance from 
the air than the sphere, because ihe extension of the 
surface of the cvlinder across the line of its motion will 
be ch less than thai of the sphere, for let us observe 
ihal ihe Ira lis verse section of the cylinder, being less 
than ihai of ihe sphere,the displacement at the fronl of 
A, as/, and Ihe closing in al the rear, as r, will result in 
a smaller volume of exchange than al Mind r in the front 
and rear of />'; on Ihe principle that a sheet, one va 
square, thai is extended or spread out ina plane "al a 
right angle wilh the line of its motion, will push fn.ni 
ils front side as -real a volume of air as a cube, all of llu* 
siiies of which an - square yard in area, and the 
vacuum in the rear of ihe sheet will be as complete as it 
would be on the rear side of a cube. The object of the 
rifled gun G is to give a twirling m* rotary motion lo the 
shot around its long axis, on the principle of a rotating 
lop ihai continues to revolve persistently in the same 
plane; in the same way the shot is made to keep tlu* 
plane of its axial rotation at a right angle with the line 
in which it moves en mass; that is to say, the long 
axis of J after leaving the gun, continues lo move along 
its path or trajectory '' until its journey ends, witli 
its ends /'and r in front and rear; and the" result isthe 
shot, continuing to move end on, is subject to much 
less resistance Ir ihe air 11 lan 1 he sphere, and llns is 
illustrated in the figure. A shot mav he thrown atthe 
highest velocity attainable wilh the'most powerful gun 
in use, but whether llu* shol In* large or small, swift or 
slow, the 1 ent il emerges from the muzzle of the 
gun il begins to tall, and Ihal, too, at the ordinary rate of 
Hi feet the lirst second, and 64 feet in two seconds, an 
so on, and it is on this account that we know that the 
sphere suffers a greater resistance, because if G and C 
are fired at tin* saineelevatioii, fi reaches the ground lonjj 
before .1, and this is indicated by the curvature of the 
trajectory of /;. By ihe direction of the arrows in front 
of the sphere tlu* shot is i-t-en to push the air out of iis 
course, and by ihe direct ion of the arrows in the rear, the 
air is seen lo rush into a partial vacuum. 

95. The Different Velocities of Falling Bodies.— 
Fig. I.*;.', is introduced lo illustrate Imw the velocities of 
falling bodies are affected by iheir densities and the 
transverse extension of their surfaces. First, then, we 
have three cubes of coal, ' *, •* and .-, and a cube and a 
cylinder of wood, II' ami •••; a sphere of lead /., and a 
long and a short cylinder of iron, / and i. Now, if all 

velocities of tin'cubes in falling, will be in the in vers 
order of the square roots of the ratios of their suspei 
si.ui surfaces, as will be more clearly shown furl her 01: 
Again, if the suspension surface of ihe cvlinder of woo 
if, be taken as the area of • end, and if there is as 
much weight of wood in u- as in ll'. then the cylinder 
will fall quicker than the cube, and ibis is graphically 
shown al Cc'*> ll 'and ir*. The sphere of lead, al
though it is a sphere, will fall quickly, because ils sus
pension -urfaee is small in relation lo its weight, and wc 
can therefore sec that a cvlinder of lead migbl he made 
to fall with an accelerating velocity, nearly equal to a 
body falling in a vacuum. The next is au interesting 
example, (or here we have two cylinders of iron /and 
l. Now the actual end surface of V is llu* same MS Ihal 
of r, and yet as far as the quantity of mailer in the two 
bodies is concerned, the suspension surface of • is greater 
than thai oi /, and ih.* result is I soon attains a higher 
velocity in falling than i. All this will be still more 
clear after we explain whal is meant bv ihe suspension 
surface witli the help of Fig. b'iii. 
96. The Effects of Different Suspension Surfaces.— 

Here Cisa large cube of coal that we may consider to 
be a cubic fool or cubic inch, jusl as may be required 
for explanation, and to sustain what we are aiming at, 
namely, to find what coal dust really is. let us watch the 
conduct ofthis cul f coal falling down a mine shaft. 
ami let us first consider it a cubic foot, and second, 
a cubic inch. It is clear that when the resistance ofthe 

cube Cis supposed lo be cut into two slabs, aial the one 
at .V is entire, while tl ther one is divided inlo four 
small cubes as cccc. Now, if the slab Scould be made 
to fall "lla! " by any means, we can see lhat for hall' the 
weight we have the same surface of suspension, as* forthe 

entire cubic foot. Then, .1 ' 00,00° 4" 1X4.2.S.K. 

Each of the cubes fi'ff 
surfa- -f suspend in pei 
•V.and Ibis we will show 
of these little cubes ha\ 1 
area to one-fourth of tin 
large cube C. Then the 
little cubes would ceasi 

2 ,\ 21) 

\ however, Ihe s a m e relative 

porli I' weight as the slab 

w o w a y s : Firsl, then, each 

cs, all of wliich are equal in 

a of one of the faces of the 

ncily at which one of these 

accelerate in falling w o u l d 

he 18M.au feet 1 

FIG. 13-1 

air in pounds per square foot is equal to the weight of 

the cubic foot of coal, the falling cube will cease to ac

celerate its velocity. Let us, then, take the cubic foot 

ofcoal lo weigh 8 0 p o u n d s , the pressure of the atmos

phere in p o u n d s per square foot at 2,12i>, a n d the square 

of the velocity of air rushing into a v a c u u m al I.SIMUKK), 

-&?• 
;ti 

fi; 7 
Fn 

these masses are let fall down a verlical mine shafl at 
thesame moment of time, they will soon be found to 
be mo\ing with different velocities, as for example, the 
little cube of coal s will present, for its weight, a greater 
suspension surface to the resisting fluid than the cube r, 
and the latter will present a greater suspension surface, 
for its weight, than the cube (.', with the result that llu* 

( , ,, . /1,800,000 * 80 .„ „ . 
1 follows that » ., 200.623, equal 

to thc velocity in feet per seend at which the falling 
cubic foot of coal will cease to accelerate. Next let ns 
try to obtain Bome idea of what is meant by the surface 
of suspension, and to make that clear, let our cube of coal 
this (inn- be a cubic inch, instead of a cubic foot ; then a 

cubic inch will weigh _ — .046296 of a pound, 

Again, the face of one of the sides of the coin* is one 
square inch instead of one square foot, or 144 square inches; 
and ihe pressure at wliich acceleration will cease must 

2 120 
be reckoned per square inch, as "' " 14.72 pounds, 1 ll 

1,800,000 • so 

, ,— - - h™. 
V in 

[1,800,000 <.046296_ 

14.72 

97. The Unit for the Velocity of Dust Particles.— 
From what has been done, we have made good progress 
in finding out that the velocities al which tailing bodies 
Cease to accelerate vary as the fourth root of the areas 
oftheir surfaces of suspension. W e found that a cubic 
inch of coal ceased to accelerate when ils velocity in 
falling was equal to 75.24 feet per second; now at ,-1, 
Fig. 137, a cubic inch has tirst been split into four slabs, 
and each of these slabs has been cut up again into 10 
little cubes, or to put the matter very plainly, a cubic 
inch has been cut up into 64 little cubes. N ow if a cubic 
inch has a limiting velocity of 75.24, one of these little 
cubes whose length, breadth, and depth an* each one 

quarter inch will have a limiting velocity of | fa • 7.r>.24 
37.62. That is, a piece of coal ihe ,\[\\ *,i a cubic inch 

would cease to accelerate io falling when llu* velocity 
was 37.62 feet per second, or in other words, 37.62 feet 
per second is the limiting velocity of these small cubes. 
Again at (', a cubic inch of coal is divided into 13 cakes 
or slabs and the cake is seen to be divided into 13 - 13 — 
160 little cubes, or the cubic inch is divided into 2,197 

cubes. Then the limiting velocity will be 1' ,,'.., • 7-1.24 
20.86 feet per second. The cube at Cis intended to 

explain wbat we mean by slabs or cakes, and the num
bers are indices of fractional divisions. 

98. What Should be the Limiting Sizes of Dust 
Particles.—This brings us immediately Face to face with 
the aim and intention of this lesson, and imw let us ask 
ourselves what dust is, and 1 think 1 hear all our readers 
respond, by dust we mean a cloud of particles that are 
raised by a wind, whose velocity is greater than 

http://fn.ni
http://18M.au
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ihe limiting velocity of these particles when falling; Qri*. :'». Whal is meant by tl 
and we know this to"be true, because same of ihe parti- sion?" 
clcs continue in suspension long after tl 

of suspcii- of the (low w id net the pail nf a regulating governor, re-
tricting the speed of tlu- pump piston lo a velocity it 

ver exceed without a 11 increase iu the pr \NS. The surface of suspension is the cud surface 
bsided. Good! Good ! ! But "you said some of the ..fa falling body, and the upper surface is in.- real sns- llu* steam, li might be suggested lo increase" the stea 

particles, and I suppose vou mean the smallest, and pender, because the resistance duel., the vacuum over pres-ure, Iml to double tlie pumping eiliciencv, the 
thi- suggests ihai iln* particles of different si/es and the upper end is much greater than the resistance due total pressure on the steam piston would have to be 

to the compression underthe bottom cud. The exten- much increased, and such a mode of proceeding means 
sion ol the surface of suspension varies for tin* same a large reduction of the I ' 
weight, inversely as the specific gravitv of the substai 
thai fall, and it is greater for spheres and cubes than for of the Dump \ 
bars and cylinders. 

Qlinn. 4. How do vmi lin.l the velocity at wl 
falling body will cease to accelerate 7 

different specific gravities fall through a height of, 
111 feet in different times; just so, you reply; and you 
are correct in vour conclusion, sav we; ami all this 
having been admitted, we are forced to tbe conclusion 
that llu* particles might be classified by their limiting 
velocities; for wc have seen thai the moment the 
\eloctv of the wind exeeeils the limil of the velocity at 
which a Ealling dust, grain ceases t.. accelerate, at thai 
same 1 em tin* lillle bodv will be raised and join in 
ihe company of millions o'f such particles that go to 

.r a small working 
eiliciencv of the planl. W e see then that the diameter 

.1 be taken alone to determine 
Ihe volume ot water a pump will lill and discharge in a 
illllte, unless Ihe hydraulic main or delivery pipe is 
tliciently large in diameter to run off the How at a 

\NS. The velocity at which a tailing body will " ! •• ,\ •* '.' ' *' • * . 
1 „ ;:. ,i n :u .7..,,. 1 * All Ibis, however, is simply a statement that m a y b e cease to accelerate is the one thai will dey 

sistanceon the surface of suspension equal to the'weight 
I the body that is falling, and the req ' 

the one hand the writerJSopinion, but, mere opinions 
practical mechanics are not worth the paper they are 

written on, unless Ihey are the conclusions and de-
found as follows ; Let the weight ofa cubic fool of coal l i o n s ' from"«rf«n7' observations' wherein'the "oper"a-

,ds, .he surface of suspens.ui - square loot, t i o n g of lm,,||;l|li,;l| |;u.. d e c i d e d thl. ,.csultS) for \,K.n 
re of atmosphere 2,121) pounds per squ Ihe statements are b; tacts ihai c o m m a n d respect 

1 lei the square of (he velocity ofair rush-1 i n d ^ n t i o n this is the ci«e w e c 
, a va c u u m be 1,800,000, then w e lin.l thai t w o f a c t o r 3 in'the application of steam powe^that require 

our closest attention, and these are the mean effective 
' presmir* throughout the stroke in pounds per square foot, 

•lai volu of the st.-am in cubic feet pe 

l,NIJO,IMXI .; 80 . , , . , . , 

\ ..I.,, 200,(i23 ,s the velocity at whiel 
cubic foot of cnal would case t.i accelerat 

Q C E S . 5. Art- tin- surfaces of suspension in the same '"""'l'* after H has expanded: for by tbe use of these 
proportion tothe weights of large and small cubes ,.I* tbe factors the power and also the balance required for til-
same material, and if not, h o w do they diffel 

A N S . Fur tlle same material .if anv 'kind, the surface 

waler head plus the resistance due tothe II. .wean be 
tertnined. T o m a k e this clear lel its suppose the m e a 

I* suspensi f cubes vary as the cube roots of the con- effective pressure is equal to .III | nds per square inch, 
tents or inversely as tiie weights of the cubes. For ex- tlu*n that would be equal to 14-1 311 4,1120 pounds per 

.-cs, then square foot. A g 
i to the weight 1'andcd steam I 

le, cut up a cubic foot ol* eoal hit 
the proportion of the surface of suspe 
» : for the little cube V' 8 2 ; thai is, the proper- horse-power wil equal I 

i ol Ihe snrlaeeol suspension to the vveighl in I1"' 
lillle cube is twice thai of the large one. 

Qui*. II. Is there any relationship wilh regard to 1 
limiting velocities of cubes or spheres of different e. 
Ients or weights? 

A N S . Y e s ; there is such a relationship w h e n the i.-.-,,... ,,.,..,. ,.„.... 
. . . . . . . . . a . i i . i .. : . -1 

llie volume of ex-
1 lo "7114 cubic Ieet, 

/' 

/', and 

4 4,320 
33,000 

111,000 b. 

Ihe horse-power, 

'-power 

(lelecl that a sl.'11111 
pheres are of the same material; and that is, engine cannot d. re work than lhat due tothe 

the [nailing velocities :: •cllv as Ihe cube roots volume of steam supplied at a ind that 
Ihe weights or contents. I'or example, Ihe li ing i|„. boiler cannot generate *e steam than that due tu 
velocity of a cubic inch of coal is 7.V24 feet per seeond, the heating surfaee of Ibe boiler, w ben the heat supplv 
a n d a hllle cube of coal has a leal equal to the is normal ; further, as the pressure uf Ihe steam is 

ittlecubeis stationary, it cannot overc a resistance greater than 
that ..f Ihe balance oi Ihe tutal pressor, the piston. 
Again, the wurk dune is directly proporl ionale tn the 

1 ; ""*" ""* volnnie of the steam cons cl. This being Ibe case, lel 
as carefully notice whal follows. First, then, llie tutal 

', steam pressure mi the engine piston cannot overcome 
\ 425,(08 a resistance thai makes the load greater than the 

Fi 

make a dust cloud. The subject under investigation, 
namely, the classification of dust particles, will increase 
in intcresl as Ihe manifest importance of the question 
develops, and therefore, let us recapitulate, with ques
tions and answers, Ibe facts of importance in this lesson, 
and thus secure a light hold ,,f tiie principles lo be 
mastered. 

99. Recapitulation of Facts and Principles.—('lies. 1. 
lines Ihe speed of a budv accelerate as much when fall
ing through air, as il dues when falling in a vacuum? 

And if nol, why not ? 
ANS. A body dues nut accelerate as much in feel per 

second, when falling through air as it dues when falling 
in a vacuum, because air in common with all matter 
has weight, and therefore work has lu be dune in 
overcoming ils inertia in displacing il, and as lin,,- is 
required for llie inert air tu close in un t he rear side 
,,f Ihe falling body therefore such a body is subject 
to a greater resistance on its rear than on ils hull 
side, and Ibis resistance retards llie bodies lion by 
neutralizing a porti I' Ibe earth's attraction. A body 
falling in a vacuum, is not subjeel lo a greater resisi-
anci ils rear than on ils front side consequently if is 
subjeel l" ilm whole of the eaith's attraction, and ac
celerates at Ihe rate of 32.111 feet per second. 

1 J,les. 2. How does ii happen lhat 111 calculating the 
resistance dn,- 1,, a bodv falling through air, 2 ,; instead 
,,f,, is used, or 114.32, instead of 32.111, forthe acceleration 
in feet per se id? 

Ans. The , slant ,/, or 32.111, is tlle equivalent ol 
tlle earth's accelerati luring the period when a body 
is falling, and t,. lin,I Ihe energy .,!,,,,,I in a moving 

muss, ll xpi suppli 
lied th. 

il, bul Ibis is th 

equivalent ul* whal is called the ei; eieo ur Ihe I,.Ial 
energy stored io a mass looting wilh a given velocity. 

T h e rix con is nol even tlie equivalent of pressure, for 
Ihe nl Ih,- looting mass begins lu overcome re
sistance nr du wurk. I l„-n the ei* eiea is converted inlo 
exccutil • kin, lie energy, having Ihe m e a n ial I* 
I*,.. eim is the equivalent uf inertia 

f"0l b. 

and is therefore inure closely allied I *i ll 
kinetic energy: for example, let a small h a m m e r weigh 
ball a ] nd, and suppose a m a n to bring it d o w n ou the 
head oi a nail wilh a velocity of 100 feet per seeond, and 
further suppose Ihe nail In" advance I of an inch will 

420/I3S 
1 

hie inch; or, the weight uf this 

. , uf the weight nfa cubic inch ,,l* e, 

ng velocity of the little cube is 7.1.24 

•that is, the limilii IS 1 fool id. pressure, and as the pressure is stationary, so must the 
resistance remain stationary, for should Ihe latter in
crease, then the engine would slop, being overpowered 
bv increased resistance. As the resistances due to the 
movements of thuds tarv as I he squares of I he velocities, 
I hen it follows thai w hen ihe delivery pipe of a pu m p 

hv Ih,- rapid How of the column; will develop a re
sistance, which added lo the head, will balance the 
pressure of Ihe steam on the engine piston; and under 

113. The Hydraulic Main or Delivery Pipe of a these circumstances a small volume of steam will 
I and a small 1 

MINING MACHINERY. 
The Hydraulic Main or Delivery Pipe of a Pump —The is too small a relatively lew velocity 

Connection of the Intermittent F l o w — R o d and 

Plunger P u m p s — Recapitulation of Facts. 

P u m p . —It is possible In lix a larger p u m p for Ihe dis- Co 
charge "1" a greater volume of water, and find w h e n il i> for llie p u m p piston could iml 
dune, and tried, that its p u m p i n g ehiciencv is in,I equal speed wit hunt a eeeii ,/ccnl incr 
|,, Ihal oi the old one. N o w il is true that m a n v causes steam, for in 1* 

f water will he p u m p e d ; 
he run at a m u c h higher 

lease io the pressure uf tbe 
ase Iln- p u m p i n g efficient' 

ght be assigned fur this failure, bul in Ibis ease, there vou must increase nol onlv the volume of disposable 
s only one lo he found; forthe lotal steam pressure in steam, hul also its pressure'. F r o m these facts w e lean: 
he piston is sufficient for a greater output, Ihe intake then that the lulus 

1 disci,a 
valves are ill good 
o r d e r , a 11,1 I h e 

waterways through 
t lioiii arc quite suf-
fc.l-.nt I pr;VL.lt 

ehanieal efle 

[•11111)1-

p u i n p , wilh 
livery pipe of small 
diameter, m a y be as 

whli'a deli verv col
u m n of largo diainot,a; 

I W e OlllSl , less 
II, llie ! that this singular ed

ge yet we know thai 
II,, Ihal of Ihe Ihe pumping efficiency 

se; of Ihe p u m p with the 
is,- suction and llie de-

V pipes sullieienl-

i,,imd I,, be'this, greater than when 
the dia ler of Ihe thej are too small. 
delivery pipe istoo 114. T h e C o n -
small, and there- nection of the Inter-
fore, instead of the mitlent Flow. — W h e n 

' 1 s single and 
t e n double-acting, 
he How through the 

king ten. T h e column of pities is 
aning of all lliis alwavs variable in ils 

*'lv, and 11 is 
','1 Ihal s e e u -
s lost as Ihe re-
if ihe force re-
I lo sel Ihe inert 

I hul. 
period 

I,< 

ing twentv strokes 

a minute,'il i 

be lens 
"III the hel,, , 
Fig. 117. Here 
large pistil 
is seen al /', Who! 
diameter is thr, 
ilelive 
andin 

III f Ihe during I 
*.V I », wl s of this disparity in Ihe ting water is converted into kinetic energy that 

size the velocity of assists the pinup pis Ihe lop of its stroke. 
Ihe Mow thl gh Apart from Ibis, however, there is a loss due to the 

H O . .17. Ihe delivery pipe acceleration of th luinn during the stroke, for as the 
is nine limes Ihal friction varies as Ihe squares of Ihe tei,'cities, it is easy 

of Ihe speed of the p u m p pislon, and w h e n w e consider I., see thai a uniform How lor the discharge of Ihe same 
tie low. lion Ihe ressurc through the distance ol an ,|„. I, U 0 1,„- to such a rapid How ; the resistance , volume of waler must he subject to a smaller frictional 
elghthof an inch will be (N, tunes hat exe, led through ,,„,. ,. aeeeleratiol I ui the p, , cv ler info resistance than an intermittent one, and therefore, In 
the space ,,[ one f , ,„• ' '" * **' *"' 74c," Ihe delivery pipe, w e discover the H u e cans,- of the secure a uniform flow w h e n Ihe p u m p pisl r pistons 

W . 3 2 small pumping eiliciencv nf the p u m p under notice. ; are variable in their linn, an air vessel is introduced 
pounds. (Ir, one blow of the h a m m e r docs 7,4112 .me- For as the sleam pressure is constant, and Ihe waler to equalize, bv tlle elasticity ofan air cushion the press-
.,.,1,1), ,,1 inch pound-. W e see, then, if work is done head of delivery is constant, and the resistance due to ore of B o w ; and such an instrument, typical of the forms 
through even such a short distance, the ris '*"" energy the flow, a variable thai increases as the squares of the : in use, is seen in vertical section in Fig. 148. T n under-
heeuines kinetic. | velocities of flow, if is clear that the variable resistance .stand its m o d e of action, w e must lirst consider that, ac-

file:///eloctv
http://fc.l-.nt
http://VL.lt
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cording lo lloylc's law, the volnnie nf tbe air at.I will he 
inversely as the pressure; and tlle result is, il" the p u m p 
is started wilh theair vessel empty ofwater, when Ihe 
e,fuiiin reaches tbe elevation of Overflow, the air Ihal 
Idled the vessel will he i pressed intn a small volume; 
and so m u c h is this the ease lhat if the air vessel was a 
cylinder of uniform diameter, and the bead nf column, 
measured from the level /., in the air vessel, lo the level 
of overflow, was 47li feet, then Ihe air would hi' 0,111-

and therefore Un- diameter of Ihe plunger will lie 

I 550.75 23.4G inches. 
In pumps ,,f Ibis character, the piston is joined to the 

plunger wilh a sword. ,,r toothed joint, S, and tbe two 
sides of sword are lucked securely hv Ibe clasp C. The 
door for changing the piston and suction valve is seen 
at H. ihe plunger is shown at P, and the delivery pipe 
at ;/. 

I'I "III , fn 
:;i 

14 

atmospheres, and as there was in Ihe air al firsl a press
ure equal I" I atmosphere, 14 I IS. Then, suppose 
Ihe air cvlinder lo he 8 fee! ill height, il will now be 
seen that ,'-. .533 feet, the depth of air in 11 t finder. 

nld he equal I 

• llu 
In 

dies, hi lb. 

ir space, and II is the water space. For 
useful air vessel is furnished with an air 

replenisher, and Ihal is a p u m p to force as m u c h ail 
into the vessel as will m a k e il acl as a spring of lorn/ 
mn./,, for w e most a,Iinil Ihal II inches is so small I lull 
il is likely I" hate a cushion range ,,i more I hail an 
inch, win-leas, if Ihe vessel is half i'ull of compre* 
air, il mat and does attaint! range of .X ,,r HI inches. 
Another reason lor Ihe use of ttie replenish,'!' is this 
Coinpremed air is soluble to a greater extenl in waler: 
thnn air at aim,,spheric pressure, and, therefore, w h e n 
the replenisher ptllnp is nol used, the air is soon dis
solved "ill, and then the air vessel is said to become 
solid. W h e n a replenisher is used, a gauge glass is lixed 
In, ill,- si, lent the llil Vessel, as 11 '/', a 11,1 I hell ill,- level 
in tiie gauge al /alwavs coincides will, the waler level /, 
Within Ihe vessel. 

115. Rod and Plunger Pumps.—The rod, plunger and 
lift pumps are fast passing ont of use, and with them, no 
doubt, will pass awav tiie old Cornish pumping engine. 
However, thev are still in use and the mining engineer 
cannot therefore disregard tbem vet. In shallow shafts 
wliere great volumes of waler had to be lifted, two lift 
p u m p s with alternate action were m a d e to do the work. 
and where Ihe shafts were deep a lifting p u m p was 
lixed for Ihe boll range and then followed in suc
cession the plunger or forcing "sets";and set in recesses 
in the shaft side were balance bobs, for relieving Ihe 
engine of Ihe weight of Ihe heatt w loii rods. Whal, 
however, is interesting lo us just here, is what is called 
llie II piece /' -V )', Fig. 1411, that is, a single piece ofl 

easl iron called Ihe II piece. 
from ils resemblance lolhal letter. 
T h e plunger /', works tin gh a 
stuffing box and gland, and is hen-
show ,, on the up stroke, [ the 
suction waler is seen passing up 
the suction pipe 6', ami on through 
the suction valve F. T h e ,!,.,„ al 
which the suction valve is changed 
w h o I* order, for anolher in 
order, is seen at ,1. T h e delivery 
Vlllve F. is seen to be shut, for ll 

[ o n l v opens during Ihe period ol" 
, ih,- downstroke of Ihe plunger. 
II Al /Hs the door for changing the 

, j ••check" or " k e e p " valve. T 
H shows the wooden buntons for 

for supporting the delivery column 
//. In Fig. 150, we have an illus
tration of whal is called thc plunger 
and lift pump. Tlie object of this 

Wi'see then, that w h e n the lamp is held in a truly 
verlical nr normal position the Maine is parallel I,, the 
axis of the lamp, but if bv s e accident, ever liable tn 
occur, the lamp should hill un ils side, then tbe llame 
will he parallel t,, the vertical radius uf the lampglass, 
and if the radius of the glass should be too short lor the 
llame, or the llame should be long for the radius, 
then the glass would be blackened and cracked even at 

to 
"I | r tinuous ll,,w in ll elivery pipe 

,L //. and to so balance ihe motor 
steam engine, and p u m p rods, 
thai i ore work is di on the 
downstroke than on the upstroke, 

Fi,.. in. and this is seemed as follows: 
First then if there were no p u m p 

rods io balance, on tlie upstroke, tlie displacemenl of 
the ],lunger would be m a d e to he equal to half the waler 
lifted, and therefore on the downstroke, w h e n the 
p u m p piston was lifting in, water, the plunger would, 
as shown in the figure, displace the other half of the 
waler lifted on the upstroke, but where the rods have 
tube balanced tlle plunger is m a d e larger indiameter, 
as for example, lake llie first case and suppose the 
diameter of the p u m p piston to he 24 inches; then the 

diameter of the plunger should be «/-"j 17 inches, 

nearly. By thisarraiigeiuenl llie piston displaces on the 
upstroke with an area of 2SS circular inches, that is 

28Sand Ih .lis] .I., sir 

with an area of 288 circular inches, sn I hat the flow is Ibe 
same ,,n the up and ,I,OMI strokes. Bul lel us suppose 
lhat the displacemenl of the plunger has to be sucb 
tlrat it will balance the p u m p rods weighing 111 tons, or 
in • 2,240 22,4IIII pounds. 

The pressure of the head per circular inch will be, 
when the head is, as ill I his ease, 250 feel, *_'.*,!) .341 
85.25 pounds, and therefore llie piston or end area of 
the plunger, In balance Ihe rods, must he equal to 

22 4UU 
' 202. ,6 circular inches, i hi the d o w n stroke 

the weigh! of the rods assists tlle steam, and on Ihe up 
stroke tlle steam has lo lift theni; the result is, the en
gine can exert 211 tolls more pumping pressure on the 
d o w n stroke than on ibe up stroke, and therefore 

"^.,. -" 525.51 circular inches must be provided 

for in piston area for hala 
Ih" pi piston is 57li ci 
p u m p e d or delivered ml 

volume in Ihe proporti f - ' ~ '" ' 

eular inches. Tlie total area, then, uf 
plunger must be 525.5 ; 25.25 550.75 

alone, and as the area of 
lar inches, I here musl he 
up and dow n strokes a 

e end ,,f the 
re , inches, 

116. Recapitulation of Facts.—Ibies. 1. — W h a l 
forces lix Ihe limit of the velocity of a p u m p piston? 

Ans.—There are two forces Ilia ntrol tho velocity 
of the 1 p piston. T h e lirsl one is the pressure of the 
steam, or of anv other prime mover; and the second is 
Ihe resistance lit* Ihe Mow; for after a portion of the 
pressure balances the waler head, Ihe remaining portion 
can only overcome the resistance of a fixed velocity of 
Mow. 
Ques. 2.—How sbould ihe dia ler of the delivery 

pipe be proportioned to llie diameter oi the pump 
piston? 

Ans.—The diameter of the delivery pipe should never 
be less than Ihe diameter ,,f the pump pisl for if it is 
so, one of two things st happen. First, the pumping 
efficiency will be reduced; or, second, the resistance and 
Ihe pressure of the steam will he tort much increased 
and the pump will hate a small modulus of useful work. 
Ques. 3.—If the delivery pipe has loo small a diame

ter, and the pressure of the steam is not increased, what 
will occur? 
Ans.—The. sumption of steam will he reduced and 

Ihe pumping eiliciencv will be reduced in the same pro
portion as the volume of the steam is reduced. 

CHEMISTRY OF MINING. 
The Vertical Parallelism or Flames—Forms of Lamp 

Glasses—The Volume in Relation to the Surfaces 

of Gauze Cylinders—Commendable Improvements 

in Lamps—Recapitulation of the Principal Facts. 

ioo. The Vertical Parallelism of Flames.—The Hame 
nf a candle or lamp is really a strea f white hot gns, 
produced bythe heat resulting from its own combustion. 
The gas from fats and oils is generated at ihe portion of 
the wick that is situated within the Maine, and as the 
gaa escapes fnun au extended surfaee, it never attains a 
veloeity into thr flame, equal to thai of eoal gas ejeeted 
througli a narrow slit in a burner; the result is, the 
flame of a candle or lamp is always vertical, while tbe 
h.nger axis uf tbe llame frmn a gas burner may lie 
nearly horizontal, as the result uf (he swiftly ejected 
gas having become ignited before its inomeiltum is 
expended. The gases, that constitute tlie tlame of 
a lamp, wbile in a state of incandescence, are much 
lighter than llie cold air in whieh they iloat, and tbe 
result is, yuu may cant tlie candle ur" lamp, but you 
cannot cant the Hame, and as this is su, it does not re
quire much mental effort to find that tlie radius ofa 
lamp glass must be so proportioned that the flame can 
never lick Ihe inside surfaee of tlie glass enclosure, for if 
it is allowed to do so, twu things must occur: the glass 
will In* blackened with the sooty smoke uf the Hame, 
and as glass is a bad conductor uf heat, it will be 
cracked liy llie uneven expansion due b. the tlame heat
ing excessively une point in the shell. 

an angle of inclination of 4.V3 from the vertical, and it. is 
tu explain this facl that Fig. I.'i'.i is introduced. It. 
will be seen that al .1 the Hame fails to reach ihe glass 
whin the lamp is canted through 45°, and al Ii it just 
touches, while al Cboth the effects are sure lu follow 
that attention has been drawn to. 

101. Forms of L a m p Glasses.—Alter this we dis
cover that it is no easy matter to determine ihe form 
and dimensions uf a good lamp glass, and vet we cannot 
fail to see that little attention has hitberto"been given tu 
the matter. Before proceeding further wilh the invosti-
gatiun let us renotice the principles already treated un. 
First, then, we found that we slmuld have a maximum 
lenglh and minimum diameter for the glass, to secure the 
greatest possible diffusion of light mi the roof and Hoor. 
Sec I, a thick glass aided diffusion bv increasing the 
refraction uf the light. Third, that a thick glass, ur one 
wilh an extended surface, offered a greater resistance lu 
Hn* passage uf light than a thin glass, or one with a rela
tively small surfaee ; ami imw the fourth principle is be
fore ns, and it involves the relationship of tbe radius of 
Ihe glass lu the length of lla* tlame. Nuw, keeping in 
view Hn* fact that the glass with the minimum radius 
secures at once the greatesl i unt of diffusion, ami the 
least resistance tu Ibe passage of light, we should try to 
findaglass with a minimum lop and bottom diameter, 
nnd vet to have its sides sufficiently out uf Ihe range of 
the tongue uf Ham.-, in the event uf Ihe lamp being 
canted, and to clearly show what is here meant, Fig. I-in 
is introduced. At /' a spheroidal glass is shown with 
the required small tup and bottom diameters, and should 
Ihe lamp from anv rans.* lu* turned mi its side, (he tip uf 
ihe flame c .luring ihe act of turning would sweep 
through the are .-ad, and when the tip reached ./ it 
would mil touch Ih.* inside surface of the glass ; had, 
however, the glass been cylindrical its side would have 
coincided with the dotted line • /', and in that ease after 
the lamp bad turned through about 40°, the tongue of the 
llame would h a w touched tbe glassat the point uf inter
section ". At E we have a glass that only bulges in tlie 
neighborhood uf th.- llame, and il certainly looks more 
retiring and appeals tu be more like a bctit menl forthe 
cun. lit ions. Mere the tip ni theflame would describe the 
are/i;//, and had the glass been a cvlinder, ils inside 
surface would have been continued'along the dulled 

'id the tip of the llame, after turning through 
an angle uf 411°, would have touched the glass at the 
point a; bul it will be seen thai in this, as in the other 
case, the tip of the Hame could nut touch the glass even 
if the lamp was turned mi ils side. These spheroidal 
glasses look verv well in ll -y, and especially when 
disassociated with the fact, that glasses having large 
surface areas are great wasters uf light; but in practice 
they would be verv disappointing unless some une could 
guarantee a special make of glass that had a toughness 
and an elasticity such as no glass was ever known to 
have before. Glasses of these peculiar shapes are mure 
subject to unequal heating, and consequent unequal ex
pansion, than cylindrical ones. This can be i^een by 
observation and consideration, for let us notice thai the 
spheroidal or belly portion uf the glass is cooler under 
normal conditions than the cylindrical ends, and es-
peeiallvthe upper one, through which passes the heated 
gases from the tlame, fur here Ihe area is so constricted 
thai Die higher temperature causes end expansion, and 
the frequent rupture of the glass. We see, then, thai 
the safetv of tbe glass shell becomes a matter of serious 
thought and cannot he overlooked in tbis investigation. 

102. The Volume in Relation to the Surfaces of 
Gauze Cylinders.—The volume uf the gas and air space 
within a lamp is a matter of serious consideration, hn* if 
il is tin. large, then the oxygen of the entering ail* is only 
parfiallv consumed, and, therefore, when the air is 
charged with marsh gas, and highly heated, the mixture 
explodes. This has been proved by painful experience, 
where large D a w lamps have beeu used. In sum,* cases 
the writer has seen the gauze ol' a Davy lamp no less 
than 3-j inches in diameter and 9 inches in length, and 
sucb were tlie dimensions uf the Blantire lamps in Scut-
land, at the period when the last explosion occurred in 
that mine. Now, when one of these lamps was placed 
in a still, or motionless explosive mixture, it fired in-
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stantly, and, expect, w h e n a smaller Davy 
with a gauze V, inches in diameter and li inches in lengtl 
was tested underthe same conditions, it remained in 
the mixture from L1 t<. '•'• minutes before it fired, and 
s.une Davy lamps withstood Ihe test fur a longer time. 
Let us just compare tbe two volumes under notice, and 
to m a k e the matter easy, w e will take the relative and 
not tbe actual volumes, "as 

Blantire H a w :!..'> * ::..") - <> 110.25. 
Improved D a v y 1.-". L.fi (> 13.50. 

That is. the contents of the Blantire are 11(1.25, and 
those of ihe improved D a w , 13.5 cylindrical inche-, or, 
ihe contents of ihe Blantire gauze were 8 limes those of 
the improved Davy There are two reasons w h y the 
large gauze is dangerous. First, every square inch ofl 60. T h e Miner's Interests in Ge o l o g y . — T h e miner 
gauze is subjeel to a higher temperature in the large wdio has push aud enterprise in his make-up has 11 
than in the small gauze cvlinder, and Ibis can be proved j better chance of securing a competency than a m a n in 
by dividing iln* contents by the surface of the gauze in almost anv other profession, for with "Aladdin's" won-
each of the two cases, as derful lamp of knowledge in his hand he can discover 

•>,,„,• 3.5 • 3.5 • .7854 • 9 _ the hiding places of nature's boundless treasures. 
3.5 • 3 .1410 * '.) Not long ago courage and endurance were the prime 

1 .-, , ] 5 . f$o-l . (5 factors that m a d e successful m e n , but n o w such a m a n 
Improved ' '., ' .375. requires, in addition to the qualities named, to be 

,,- „ ,. . ,. i° ', ' 1 •' .1 1 • learned in the cunning revelations of science, for it is 
\^e thus see that tbe heat produced in the lai-ge gauze is t, h lhi,S(. t|,,u t h» ,. hfc s h i n e g t]|;|f di ,s th(, 
2J times greater per square inch ot surface than m the Hnrlr* thnt ,.,.„ ,ia .1,,, *•„,,, ,„.,.,,, „.>•„„,. ;,,,.,, .„ 

tu greatl; the diffusion of the light; a n d steam that tossed u p the geyser w a s considerable, then 
heir disadvantages are, thev reduce the intensity of the : we must admit- thaflhe temperature of the steam at tht 
ight by an over extended surface, and they are liable to ; moment of its production must also have been far higher 
rack as the result of their tendency to unequal ex-1 than any of the sensible temperatures of the steam arti

ficially made, hn* il is nuw well known thai all tempera-
lures have Iheir corresponding pressures. 
If the pressure, aod consequently the temperature, of 

G E O L O G Y O F C O A L . the steam, as generated in the deep hoi caverns of the 
earth, was very great, and we cannot doubt the conclu-

_ . . . . . . . „ . _. _ . . . sion, then we can see how silica, lime and the chlorides 
The Miner s Interests in Geology—The Origin of 
Metallic Ores in Veins—The Nature of the Con

tents of Veins. 

small gauze, fm- "„'_'" 2\. Second, in the event of an laboratory. It is strange, and nevertheless true, ihal 
-•"-> notwithstanding the great value ami importance of 

explosion within the gauze, theflame will notonly pass; gcologieal knowledge, lew men ran be persuaded lu Fin. w 
easier through the mesh.-s ..t llu* large gauze, but the obtain it. We *l,7 nut doubt that the cause of tbe ,,,* ,*„. metals and other mineral compounds have been 
volume of ib,- Hame ejected will be 8 tunes greater than neglect is t.. be found in th.- lack of a good, ami useful, ,..llTU,i un'bv the Iml solvent water- h u m the deDths of 
that of the small one. and interesting literature, especially adapted tothe the netbe-r rocks. Again, we can see without^ efforl 

of the imagination, thai the minerals in solution would 
crystallize out as they became insoluble through ihe hill
ing temperature of the water that contained theni. 

Tin' temperature of the npflowing water would de
crease in ascending, ami as different minerals would 
cease to l.e solvent al different temperatures, the deposi
tion of some minerals, a- we liml theni, would take place 
at different elevations in the vein. 

Perhaps the most singular question is this, H o w is the 
supplv ofwater continued, I'm- nature's pan, like artifi
cial oiies, will he apt to boil dry? The answer is. na
ture's pan does bod dry, ami as the resull of this tlle 
geyser is intermittent in its outflow, for when the 
waler is all converted inlo steam the sleam becomes 
exhausted by expansion ami then a fresh supply of 
water descends to generate steam for another discharge 
of the eeyser, and so on in repetition. 
W e can now see whal produced the silica hive-like 

incrustation around the vent of the geyser, for this is a 
portion of Ihe siliea lhat was soluble in the verv hot 
waters of the jet, ami has become insoluble I crys-
tali/.ed as these waters I led, ami We now learn that the 
earth's heal has been llie principal agent in the selec
tion ami deposition of Ihe metallic ores ill veins, and to 
further sustain this conclusion Fig. till is introduced. 

62. The Nature of the Contents of Veins.—Tlle fun
nel of a geyser is one thing I the fissure of a vein is 
anolher, ami therefore we do not exr I to Iinil a vein 
pouring oof a great vertical sheel of water, as a geyser 

both, and that is Ihai they alike are channels for the 

tors in solution. 
The vein, however. lid only bl ee filled with 

water, and if a still furl her upflow continued it would 
overflow, unless channels were provided for Ihe escape 
,,f the excess; and such channels actually exist, I'm* il is 
llie universal experience 11 ial llie most productive veins 
are now, or have heen al Ihe lime of filling, ahove I he 
drainage level,,! Ihe region, ami Ihe escape or outflow 
arteries of the containing rocks are such as li ij, i'i, cf, 
ed and c d. The upflow of hot waler at Ihe time of the 
Ailing of tlle vein is shown bv Ihe arrows, and the ciys-
talizatioti proceeding in tlie sides of the vein is shown 
al a a, I.l,. ele. 

I 71,bi e.„itl,,„.,t.\ 

61. The Origin of Metallic Ores in Veins—The Pipe For Mining Purposes. 

science of chemistry, aided by observation, is rapidly The Michigan Pipe Co. of Bay City Mich., Ihe largest 
removing the veil that concealed llie origin of Ihe manufacturers of Wyckoff (wood shell I pipe in rtiis 
storage of metallic ores in veins, and in Ihe interstices of cnuntrv, or for Ihal matter, in llie world, make their lirst 
cerlain rocks. W e cannot, however, think about the appearance as advertisers in this issue of T H E COLLIERY 
matter even in a cursory wav, withoul , g lo the E.NOINEEH A M , M E T A L M I N E K . 
conclusion that the special localization of the ores in The pipe nufactured hv this company has had Ihe 
veins and m the joints ,,l rocks lo which they were p.., ,,[ Vears of service to prove ils durability and 
peculiar, was not accidental but entirely the result of the strength in conducting sulphurous and mineral waters in 
operation of forces that may be investigated. The ores, places where metallic pipe would stand the action of 
then, have only been deposited where suitable con- such wafers but a few n ths. Besides water pipe, they 
lions existed lor their selection, collection anil de- make sleam pipe easing, bored from solid logs, whicil 

position, and therefore let us here try lo liml Ihe origin is adapted lor cooling sleam pipes i ines and under-
,,l tiie conditions under notice; and to assist m the in- ground work. Thei furnished Ihe sleam pipe casing 
vestigation of the matter, let us proceed with the help for Ihe sleam healing planl in this city (Scranton), and 
of Fig. UK. Here we have a natural foiinla hiding for all Ihe other sleam healing plants built bv the 
waler that springs up through a vent, whose mouth is American District Steam Company of Lockpnrt, X. Y. 
surrounded by a lure-like incrustation of silica. Th,. Michigan I'ipe I'ompanv has a ereosoling plant 

W e cannot I < al this geyser w ill I feeling a desire ;m,| manufactures i„„| treats will ad oil of eoal tor, 
to find the answers to some questions its appearance and conduits for underground electrical wires which arc in 

suggest, sneh as; Whal is ihe r, u „,. large cities where wires are buried 
pressure ,,l the steam thai ejects wilh such force this 
mighty jel of water*.' From whence conies the supplv A T - .- e, 
of water for ihe outflow;' What kind of,'he 'aland A n Injunction Granted. 
solvent action will boiling water have*.' Whal produced Judge I (alius, of thc United States Circuit Court, tiled 
the silica hive at the mouth of the vent? And will this an opinion on l In ill h ult. granting the Ewart Manu-
ineruslalion he ihe result ol" the same i le ,,f action as factoring t 'o. a preliminary injunction against James II. 
the quartz I* id crystallized mi Ihe cheeks of veins? Mitchell, restraining the defendant from the manufacture 
The pressure of llie sleam Ihal throws Ihe jel of Ihe "(all infringement of Ihe plaintiff company's patented 

geyser lo such a great height cannol be measured liv Ihe eh:,in. which is known as Ihe Dodge chain", anil which 
verlical length ,,f this waler column, because the resist- is legally manufactured I.v llie Link-Bell Engineering 
iinee iif ihe air, and Hie expansion of Ihe associated I' I" Philadelphia and ihe Link-Bell Machinery Co. of 
team, break up ihe .liquid stream intn such finely ,li- I'hi 

103. Commendable Improvements in L a m p s . — W e 
cannot but commend real improvements io lamps, and 
especially departures in the right direction, and here is 
one of 1 lie, 11, that gives a distinctive character to a modi

fied Mueseler lamp, Fig. 
141. ln il the air to 
support the combustion 
of the oil is made lo 
pass down short poles 
outside Of the glass cvl
inder. and we lmi\ rest 
assured t hat hv this 
arrangement one g 1 
result will he secured, 
an,I Ihal is, a better 
motive column to aid 
combusl ion a nd im-
prove the light. In Ihe 
old Mueseler, Ihe air to 
I" 1 I he flame lirst 
passed th rough the 
meshes of the lower end 
,,f the gauze cvlinder, 
and then continued on 
its course through the 
sheet ring of gauze, call
ed "Ihe diaphragm," 
ami d o w n the glass 
cvlinder lo the llame, 
being impeded all the 
WaV With the object of 
securing Ihe plete 
isolation of llame. In 
Ihe Mueseler lamp. 
however, as in s o m e 
others, safety was se
cured bvlhe sacrifice of 

''"• '" a good light, and there
fore, we admire ihe improvement here introduced. 

At /''air is seen to enter the old wav, and al /'and /' 
Ihe air is shown entering llie lop ends of tlle tubular 
poles, and al '* Ihe air is shown leaving the bottom ends 
of the poles, and. as in Ihe line of Ihe arrow I'. we ob
serve it entering a hollow cone, whose top restricts the FIG "-
air stream, and projects ii directly onto the Haine. miner's wants, hut lel him make Ihe besl use he 

Fig. 142 is a combination oflhe Gray and the Marsaul the supplies of knowledge wil hin his reach and tl 
Ian i] is, but instead of the air heing com Incl ed down the eannot fail to reap a handsome rewa 
am poles ,,l the lamp 

frame, a special funnel /' 
is provided, so that when 
gas testing is required I' 
can he turned up, and a 
sample of the stratum of 
air floating under Ihe roof 
can he i hilled right on
to the llame. The film 
turns in a vertical plane 
on the axis //. II is Ihe 
gauze within the bonnet, 
0 0 lire perls f,,r iln- entry 
of air w h e n Ihe ful 1 is 
out of use. This lamp, 1,,,,, 
is sllggoslivo "I" f e Ill-

All Ihe witnesses on the 
trial of Ihe lamp glasses 
are not yet examined, 
therefore Iln- trial is again 
postponed. 

104. Recapitulation of 
the P r i n c i p a l F a c t s . — 
Ques. 1 . — III what win 
does Iln- II III a safety 
l a m p affect the length of 
the radius of Iln 
sin 
he radius ot Ihe glass l"-"****} 
hell*.' i'i 
Alls. — A s ihe axis of Ihe Jr—-**-

flame in a safety I | 
alwavs vertical, ihe radius 
of Ihe glass sl Id he 
longer than the axis of the Ik, s,, thai in ll uml vided particles that the vastly increased surface expose.. 
oflhe lamp being overturned the glass shell would mil I spheric resistance is enor is, and therefore the Hose. 
I»* cracked lo heing died with the tip of the llame. height ,,( the jel is far short of that of a solid vertical T h e Boston Belling Co., has jusl issned h a n d s o m e a n d 

Ques. 2. W h a t are the advantages a n d disadvantages stream, thai would equal Ihe initial pressure "i the convenient little catalogues of superior hose for Are pur-
of bulging or spheroidal glasses? steam as it w a s generated in one of the earl It's I10I rock poses at mi lies, as well as fori icipal lire depart ments. 

All". T h e advantages of bulging glasses are lhat thev caldrons, situated far beneath the depths of the deepest As a hose for use al coke works, tlle Boston Belling 
can be so, acted in their top a n d boi haunters slralilieil rocks. If w e claim Ihal Ihe pressure of Ihe Co.'s Inn mis stand un-urpassed for durability 
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trading northward froi 
of tins change is to tr. 

ol* the colli 

I lb 
• th rln cold 

still I- the 
ide "I" Hu

ll 

Tourists w h o c o m e to Mexico always go to see the floating districts. 
gardens. Bul thev never see 111,-in. T h e whitest-haired ,,1,1 In contrast wilh 
m a n n o w living, il* he remembers them nl nil. recalls tln-iu is found llm! sin.11 
faintly, for this century has seen lew of them. Still tlie float- ihe Rocky M o u n t 
ing gardens or "chino'iupus'' in the musical languogc of the veloeity o n d carry 
Aztec, are a never-ending attraction to the sightseers, w h o the plains to the 1 

sil this ancient capitol, although, contrary to popular ers," in ilislimti, 

H u d s o n Iln 
lakes. H e n c e sudden outflows of cold winds occasionally 
advance over the Middle States ond N e w England, hy which 
one is reminded thnt winter lin- in,I ye! gone from those 

-111. It is in: 

iseussion nmI 
II cull! 

heen n deal of di 
out the destructive effect ol tl 
ns compared wilh those of twenty 
seems to he thai nt short and lone 
h o m - i- explosive, while nt m i d ran; 
m a d e should ild northwest winds of Ihe east, il 

winds prevail in the southern and 
itricts. Thev m e often ,,t* greal 
se quantities of sand and dust over 
ir.l. These imiv he called "south-
the "northers" ol* winter, whieh 

.clicl". Hie Healing gardens nt Snnln Anitn nnd Ixtacalco do prevail in Texas und Arkansas. A n attendant feature of tlle 
not Mont. south wind is In carry Ihe lines of equal temperature, the 
Manv veins since, however, in fact, before Iln- c m-l "I isotherms, rapidly In Ihe northeast, IY.nn Texas to Ihe lakes, 

Mexico I.v the Spaniards, Ihe mime wns nppi-..print,-, for real causing hot weather in the Mississippi and Ihe Missouri Vnl-
Hoating gardens were then c o m m o n 011 the lakes in the valley leys, often in unseasnnubleseveritj This process may go so 
of Mexico, es daily in llie immediate vicinity of Hn- city, faros to make , litions for severe local storms, thunder-
Bul win 11 Humboldt visited Mexico (then called New Spain) storms uml tm- Iocs in Missouri. Iowa, Illinois, and would 
in 1803, and ,-Vhhe Francisco Clavigero, 11 missionary among nodoubtdos ire frequently ifthe nil- were sufficiently 
the Indians, a few years later, these peculior possessions of the charged with moisture, which does 11,,1 always happen al 
Mexicans were rapidly diminishing in number, and in Is-'i*. this time in ihe spring. 
Captain G. F. Lyon informs us Iln,I -the little gardens eon- At any rote, s m h 11 marked interchange "I" cold and warm 
structcd ,,,, hushes or n I.i, rafts no longer exisl in Ihe iln- winds in the Central Valleys is an important pnrt of the 
mediate vicinity of Mexico (thecity); Iml I learned I Imt some April weather, nnd il is shown hv rapid nnd wide oscillations 
limy yet l.e seen nt Hochimilco." As lute ns isss in,, or of the barometer in these regions. There frequently occur 
three floating islands slill existed in bake Clialco, ond can great depressions of the barometer over the entire mountain 
probably he seen there today. There nre no others known plateau ond slope, s times with high wind velocities, sotue-
now. times without theni, even though steep gradients exist, in 

AI iln- Francisco Clavigero describes the true floating gardens whieh there mny he hul little precipitation. This is probably 
ns follows: due to the fact that in the increase of the general heat of the 

"They plnit nn.l twi.t willow- and roots of many plants atmosphere in tlie middle latitudes tl opacity of Ihe air for 
or other materials, together, whieh nre light, hul capable of greater quantities of moisture is increased, wliile there is also 
supporting tbe earth ofthe gorden firmlj united. I'pon this a corresponding diminution in the size of the cold n 

Iln- lighl bushes, whieh llonl on the hike, thot must be projected into the warm masses in ordei 
nml over nil. Ihe m u d nnd dirt, whieh liny draw from Ihe ,|,lee' o lull ol* rain. Hence strong gradients and wind do not 
bottom ol* the some lake." The co m m o n form wns a quad- , necessarily imply much rain, uml s m h storms may move to 
rongle, and Hie average size nboul 12 hy lu Ieet, although the Atlantic coast nnd go over, as il were, very drv, wilh onlj 
some ,.l* Ihe largest wen- UHI feet ill extent Many ofthe ; eusioiinl shower. 
latter contained a small lint, in whieh Hie cultivator some- The showers ol" April m n y be simply 1111,lers 1 Instead 
lime, lived. One or i -e lie,- were ills,, crowing in Hn- of the atmosphere heing collected into great sheets of cold 
centre of these largest plots. The enrtli used wus i-xtre ly and wnriu uir which, as in winter, move eostw'nrd over the 
rich, and this being kept in n ist state by its proximity to i'nited stuns in a succession ..I waves, tl Id uml the 
the wuler nml eupillurv nttrncti I the elevation above it wnrin musses become broken up into smaller portions or 
hi inc II,,I over a foot), llu- gardens wen- productive oftbe patches, which lie interspersed among each other in un irrcg-
cboicest vegetables and flowers, including also main.' ular way. The contact ofsuch musses of uir. in smaller 
The gardens nl* the present day ure vers .1,11, oul nffiiirs. bodies, tends to cause local showers, nml Iho dition lasts 

Thevd tfloat, but. on the contrary, are composed of strips f,,r 0 month or two. lill llie entire northern cap becomes 
ofsolidground,usuallyaboutl5by3(lfeetinextent, although warmed ap. nml then the summer conditions no- fully 
some are larger. established 
These plots are intersected hy small ennuis, through which It may In- not uninteresting to note llu- three ways thut ex-

visitors ure propelled in canoes. They ure constructed I.y ist in the atmosphere of condensing the moisture, suspended 
heaping up the earth about iwo feet above the water. Willows ;,, ,]„. ronI1 ,,,- nqueous vnpor, into ruin. Tin- lirst consists in 
and sometimes poplnrs nml silver maples, also u species tbe cooling of tl ir by expansion when it rises from thc 
..I* cane, nre often growing along Iheir hunks I., keep tbem lower to the higher slrutu, I.v which Ihe cumulus and the 
from washing down. cumulo-nimbus nnd nimbus elouds of su icr ore chiefly 
The nearest gardens to the city of Mcxieo nr,- along l.u prodi I. nml from whose lueses the rain sometimes falls 

Vigii Cnnul, u fuihlie wulerwuv, uln.ii! forty feet in widlh uml T]„. s,., 1 j- t|„. intimate mixture of two mosses of uir hnv-
of varying deptli. [ts source is in Lake Hochimilco, two und j,,g diflcreul quantities of vnpor in theni, but it has l„ 
u hull* miles south of llu- city, w heme it flows through Ihe .|,,.wn thul only small inn,units of ruin can in lliis way he 
low ul hy n circuitous route lo Luke Tex,-,,,-,,. Tin- pnaluced, although very extensive fogs m a y be formed. The 
gardens ure located v. here He- ground is naturally low or third is hy fur the most important, although in some respects 

de ,.f nickel steel, 

experiment to liml 
re bullets now used 
•s ngo. The result 
:is Hie effect u| 
clean perforation is 
hone, however, the 

wound is cleaner uml the shock less than with the old pro
jectile. Whut tlle ellect of nil lliis will he upon buttles of tlle 
future cannot he foretold with certainty, 
Prof. Hcblcr, the greatesl authority in Euro] i rifles und 

rifle shooting, has just invented a tubular bullet, which he 
claims n. beasuccess. The ohjeel of s m h u l.ullel is to re
duce llu- -urli.ee exposed lo the uir iii lonii, nm! thereby in
crease vclocit) I range. Hcblcr'*- hullcl is curved inward 
nl boll, ends, will, its ,l,n,mil widening funnel like The 
conical rear end is titled into n pasteboard shoe, which bus a 
prominence projecting inlo the channel of the metal. The 
shoe nets ns n guide, centring the bullet ill ils passage I" the 
muzzle, It then drops lo Ihe ground. Prof. Hebler i. verv 
enthusiastic nboul bis new bullet, wilh which be has been 
l'ntclieil huhVi, un-cvl'cioi'i olv used bv marksmen, though 
i.ovoi- iii win- Tbey urc made sin,,oil,, wiihoul gl ves, nml 
from three to six li -nmhbs of nn inch smaller than the 
bor thcrillc. The diameter is increased to the required 
size In rolling n thin paper patch ul the bullet. There is 
n difference of opinion about the relative merits of patched 
and i itched bullets. For I tine Hu- bitter arc prefera
ble, however, for thev cannot be injured hv moisture. Ill 
target practice son,,- wonderful seres have been made witb 
patched bullet-, uml many expert marksmen will use nothing 
Tb iiimon idea of an express l.ullel is one having an 
explosive at the point. This, b 
than llu-rub- Properly speak 
like any other, except that Ihe 
object ofthis is to make the bullet Unite it. 

•ikes, thereby increasing Ibe sl I; 

, isthecxecpli 'utile, 
• ,-Xl,less bullet is 11111,1, 
a deeply hollowed. Tlu 

nl , 
- In Mbclicil bl 

I I" 

will, w a x . II 
the effect. T h e lunge of 

ever, and is much used i 

From l/„ AV,'r In,* Sun. 

opt 

.press bullet is small, I'm' il will 
ll isa I'ormidnlile alfnir, lu.w-

iling large g a m e . F or obvious 
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make a satisfactory purchase "I* u pair of rubber sh. 

nccr'edited kec 
Muss., wus Hu 

swnnipy. 
All produce Ihe choices! vegetables, flowers, ami not in

frequently fruits in great abundance, embracing nearly 
every variety grown in Ihe United States, nnd others 
unknown there. Even in the ditches or little cana 
wnter lilies often line ll ie wn V, w bile inuiiv of tli 

- mossofvnri-eolored llowers.ilieiuo.ti.niiim.il o m 
inns, poppies nml fuchsias. Tl 

complex piece 
ntnet. 

lill 

Ill it 

important pli 
ss is u relucta 
alongside in 

ailed In 

1 pi 

tin i.-i North. 

variety ..I" shades 
astonish nml delight Hu- visitor fr 

T h e poppies nre more attract! 
pi ies. " n certain least days every one wears a w n 
m a d e exclusively from these showy flowers. 
T h e quick and luxuriant growth of the products is mui 

duo I" the iluilv npplicati I" wuler, which is dipped 
iu gourds attached to long swinging uml pivoted poles, i 

.1.1*11 v thrown about. 
Little is certainly k n o w n regarding the origin of tl 

famous places. Abbe Clavigero -uy- thnt w h e n Ibe Mexic 

ferent tempi 
cnuliliil „i,| rather 

lots ure water, with contact on the surface. T h e elfei 
becloud forms that spread over 

xa, Hy w here the currents of diffc 
kinds end, other. In llu- rycl. .... 

latitudes, wbicb is lobe referred primarily In ll 
of 11,, 

olillg 

sky. show-
El touch 
osph, 

•re dri , from theil 

tcrtlov of 
w o ndji nl high ureas there is a powerful fori 

Hull tends to compel u lucuking up of Ibe currents im 
shreds of uir, w a r m uml cold in quick alternation, in the ii 
terilow especially in the southeastern section of lows. Her 

suspension wilh the cold masses that urc partially dry tc'ml 
to form a rnpid comlensotion, nml hence rainfall. N o iloul 
ull these tlireeiiroees.es are at work more or less simullniii 

sly, hut it is clear thai 
oil ill ra ill.— The Philudelplii,, 

i.l cultivnted the 

S O M E F A C T S A B O U T B U L L E T S . 

i-.l bullet used was probably n stone. Inm ; 
vcrc nol long ill following Tlu- latter Her 
e, of course, used in slllool li-bi ire Wi
lli firearms wus formerly m u c h greater tin 

of the lirst musket used wus such Unit eight blll-

Thf 

" lets weighed a pound. In consequence, tin 
again established. lhat ;t f md to be fired from a forked -I 
objected to — 

i Ibe post, they ..fail 
were.breed I :cupy .mall islands in Lake Texcoco, where /.,,,, 
'•tbey cused for some years t" cultivate the land, because 
they hod none, nnlil necessity uml industry together taught 
them to form movable fields nml gardens, which floated on 
the waters ofthe lake These wen-Ibe first fields which the T ] , 
Mexicans o w n e d after the foundation of M e x i c o " T h e , .. .. 
ruslnin m a v have originated usnhovc stutoil. lull tbe follow- ' ' , 
ing view, founded o n a careful examination of s • of Hie ':',"• 
oblcsl w o r k , on Mexico, i. advanced ns Ibe m o r e probable, T . „ , 
especially since the Mexicans slill ret: :-
watery fib,t. nil,-,- their independenc 

loir long ages the valley of Mexico wus SUDject I nevus- ground 
tilling iiuiiiiliitioiis. T h e valley is about sixty miles in Rifling w a s introduced while r o u n d bullets were still the 
w ulib ami is surrounded hy n continuous wall "I lulls nn.l , , n [ v ,,,,,.. ,,.,.,1 •(•]„. ,,,.,„IV.,S w,.,,. -imight ami wen- not in-
n niuins. T h e wuters collected o n these tlow into six prin- tended to give greater accuracy to tlie projectile T h e v were 
cipal lakes T h e Pinna M a y o r , or grcul square in the city of ,IR,r,.fv t,,7liiiiini.li die liirlioii w ben il wn'. i-iiniucil h o m e 
Mexico, is elevated a few feet only above iln- nearest l a k e — JJ V accirlent it w i s discovered that spiral grooves "ovc 
Texeoco. In former times u prolonged rniny season caused „R..;,e,. ttCeuracv to i'be flight of tl„- projectile but Ibe science 
tin- su riilus waters iu the oilier hike, wbicb have an eleva- **,• ... , in,,1,1,. lo ussimi -, reason for .neb .nnci-ioiiiv 
tion of from three to thirteen l.-c vethe Plaza Mayor, lo i,, !',,,J:,*,,, ,;,.,. "i',. ,;,,.,,, m i m h , ,- -,,„lI „.7 ,,i the .' 77.7 
burst their hanks and How into Luke Texeoco, wbicb, in ,|,,,|enilcil upoii tbe caprice nI'individual "unncikcr." N o w 
turn, overflowed uml II led the valley. In June, 111*51, llm ,. '. ,..,„.;,. ,,,„ ,„.,.„ ,,s ,,,, .,„,, „ ,[•„,. * . „,,,.,,,*,„„, 
'h'tcol Ihe Inst great ll I I he city wus ™ crc.l with wnter ;„ ,|H. „,,„„,, cun be foretold will, cei-tninly 
to n depth ol three feet, nnd il remained in that .tale lor five , ,„ 1729 u ,vas ,-, , [hnl „,„„, rc3lllta co;ll(1 b( tailH,| h v 
>'}";• , „ , , , • , , using oblong projectiles. T h e great difficulty of loading the 

Ihe regular fields were, ol course, ruiiicil w h e n e v e r a ,-jfle h o w e v e r w i n c h w i s accomplished bv the blows of a 
freshet traversed the valley, a m i necessity finally compelled n i a | j , . t llpol] tiie stout iron r a m r o d prevented it fr belli" 
the people to depend u p o n floating gardens for a supply regularly used in warfare This difficulty w n s later ovei tie 
of produce at all seasons anil to prevent a famine. The-e were |IV u.'ing ., I.ulb-i which lilted the barrel with onlv a inoiler-
iiioorcil in plaees wliere tbe rise a n d full of the lake waters .,;,. ,i0,.,-,',- of tightness bin wbicb w n s m n d e to tike the 
woul d not affect them. During the period w h e n tl Is were !,r,„,v,r hv the expulsive action nt* the p o w d e r ill -i hollow 
looked lor ut a n y time these flouting patches were very j*,:lv,, Tl,*,. , olil,e:,'i,., I Minie bullet, used extensively during 
c o m m o n , nut wlicn tne cit) a na vallcj were partially pro- tjie civil war. w a s m n d e .in this principle. A sheet-iron cup 
tected by a gigantic canal in 1,89 ( c o m m e n c e d in iu, I by „..,., illsertt..i in „„. hollow hn-,- for .in-neil, T h e Minie 
w h i c h the inaiii overflow w a s carried off in safety, they t„dl,.t ,„.,—,.,, „,,,,, r a n g e a m i accuracy, hut it hud certnin 
gradually disappeared, until nt (lie present tunc nothing but ,|(.f„.ts „.,,;,.,, prevcIlted j, f r o m being extensively used ill 
the pretty n a m e und -t m n y plots surrounded by water lllili(.irT .„,-(,.,.. It was c o m p o u n d in slrii.lurr. und the iron 

• remain to perpetuate an ancient cust cup was sometimes forced in obliquely, thus producing un
equal expansion. 

one piece, and. therefore, an improvemenl on ilm Minie It 
w n s .58 in. cnlibre, und weighed 541) grains. The build of lb. 
Springfield rifle, wbicb wus adopted in Isun. uml has just been 

The weather conditions prevailing in April indicate n superseded, is .45 in. calibre, and weighs 50(1 groins. Tlie bullet 
transitional stnte between Hie winter uml s u m m e r sens,,lis, of Hie new magazine rille weighs bul L'gii grains, ami has a 
wilh the winter types, on the whole, more vigorous. The calibre nf .I'll. Tlm new navy rifle hns n cnlibre of .236. So 
eoiitrnsl between March ami April m n y therefore he men- fnun the lu-.t n.c of firearms w e see a steady reduction of 
ti 1. in order p. explain the modification in Hu- weather calibre and weighl of bullet, whicli have been accompanied 
n o w scttingin. Tbeiiinst pr incut feature on the whole, is bv inereuseil velocity, range, ami accuracy. 11 Is impossible 
the drifting of the Rocky Mountain area of high barometric to predict whether the limit ha. heen reached, hut it is he
lm --i in- n, the northeastward, nearly into the Lake Region, lie ved that it has been. and tlle supplying its plaee by llu- more perniuneni area of Onr n e w bullet is a radical departure from any other type low pressure that enters the region fnun the southwest, in- heretofore used. It is a cylindrical bolt witb a rounded bend, 
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ago, nas an in rtaking requiring Ihe 
.f a "Philadelphia lawyer." boston 
quarters of the rubber trade, the largest 

importers being I..uml there, where, besides supplying the 
regular trade, Ihe , ission merchants held rubber mictions 
:it s -.1 seasons, Notices sent abroad secured a full attend
ance of I nnd shoe dealers fi i the large cities, 

Mo.t of Ibe rubber, uml the hest, e a m e then, as n o w , from 
Para, South America, or along the A m a z o n river, where 
natives procured it bv tapping ibe trees. Clav and w len 
buses,,f various sizes were dipped ill the cream-like liquid, the 
coating being dried bv a dense s m o k e exactly as is done 
today. W h e n the several dippings wen-over, Hie shoes were 
stamped o n the toes in fancy designs, more or less elaborate, 
taken off the lasts nml stulli'd lull of rice bulls and hay; the 
h.ps wen- tben sewed together with twine or course thread. 
'Iwo of nboul the sain,- si/e w e e lid together, and these 

ill-assorted pair, were packed i n w len boxes of nil sizes and 
shapes, mostly sugar boxes, ami shipped to foreign ports. 
A I t ami shoe dealer receiving a box would immediately 
consign it tothe cellar of bis store, where on being opened, 
Ibe stitches would be cut, Ibe hulls und g m s . emptied out, 
together with u few scorpions uml other live slock such 
as frequently took passage in the .hoes. Tlie shoes were then 
turned wrong side oul nml nfter n thorough washing inside 
uml oul lo lie,- Ibe f :,!! iclhcriug clay uml dirt, were leli 
to dry. 

The,i followed the lei lions process of I riin mil ig uml shaping 
Ihem. Each -I M:I- Inc (over a wooden In.I—II nethol 
see 1 n, be nboul llu- rigid .i/.- If ii w n . not sufficiently 
large, another would take il. place. If too large, the shoe 
was beat,-d ami by extra exertion wns one ide to work 
d o w n I,, Ihe required rapacity. T h e n with sharp scissors thc 
edge was neatly trimmed nnd after beings] ged with Jupnti 
blocking theshoe was reody bu- sale, nnly al t enough 
for one or two days* sales were m a d e ready ul onetime. 

Repairing ami resoling rubbers w n . a verv nice operation, 
requiring greal .kill a I,-ver,,,-. T h e shoe wns again pul 
on a last, w h e n the sole or -I to he mend e d w a s shaved 
with a sharp knife until il w a . all fresh and adhesive, ami 
I hen a similarly prepared piece of rubber wus put over it, the 
fresh surfaces pounded together 1 then trimmed neatly 
around. T h e si slicing soft nml easily injured, bud to b'c 
frequently mended. They ton- readily; .1 * nml slick. 
penetrated the soles. I t soft,- I them, cold stiffened them, 
and the sun discolored them; h m notwithstanding oil that, 
everv w o m a n and child, and m a n y a m a n . was obliged to 
wear them through the m u d d y , slosliy, and sno w y sens,,lis : 
' Here and there mni tisioiiidly iic found n man whose 
hand even n o w hears Ibe marks nf trimmings done on 
" g u m s " during llie days of his youth, hut .here arc com
paratively few people living w h o remember Ibe old ti rub
ber shoes with their stamped t o e — w h i c h wen- considered a 
valuable improvement over wool socks ami Tmliui ecu.in.. 
— It.,,,1 „„,l Shm Recorder 

T H E T Y R A N N Y O F T H E M O O N . 

Some notable cases of so-colled t ol-l til or hliml-

hnn'r'd the ship El Capita,,, which hud inst returned to New 
York after a long cruise in Chinese and Japanese waters. 
These men, wc nre told, were iu the habit of lying ou tlle 
deck nt night, with tbeir Inc. no- 1 upward, and ns u resull 
were stricken with temporary blindness. During the ,lny 
lime thev could s„- Well enough, bill nl lligbl Hl.-V COlll.l SCC 
nothing. This singular ntfliction beset them as long us they 
remained in the warm countries. 

A. n. the cause or exact nature of this disease i xplana-
li.m is to be found in medical work. Sailors themselves 
believe II,:,l il is caused directly by Ibe n, uml many w h o 
hove looked i ibis subject ,,! lunar hillm-m give wilh 
tbem. One thing 

nliulv 
ul consider 
•. Martin i 
mblishcd m 

by Vlil 

'History 
.lenllv n r 
directly to 
British Colonies," a book T 

" I have seen in Africa newly littered y o u n g perish in a 
few hours nt the mother's side, if exposed to the rays "I* Ibe 
full ; fish b e c o m e rnpidlv putrid, n n d meat, if left 
exposed,incurable or unprcservnble hv suit; the mnriner.l 1-
lesslv sleeping on the deck, b e c o m e s afflicted with myctologia, 
,,r nigbl blindness; at times the luce is hideously swollen if 
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exposes] during sleep tothe 1 i*s ruys; the manioc's par
oxysms arc n n c w o l wilh fearful vigor at the full and change. 
uud the e.,1,1 chill of the ague supervenes on tbe ascendancy 
,,f thi- apparently mild yel powerful luminary. I,ct her 
influence over tbe'earth he'studied; it is more powerful than 

is generally known." 
'fhe author italicizes this Inst sentence, .bowing bow ine 

portunt he deemed it. A n d Ihi. m a n . l.e il noted, w n . not n 
fortune teller, nor llie seventh son of 11 seventh daughter, bin 
a -ober-iniudol historian uml traveller, w h o gives us the re
sults of his o w n experience 

W h y be calls 1110011 blindness " myctol.igia " is not clear. 
The word i- nol P, be found in standard dictionaries, I 
the only explanation is thnt itis n misprint, I'or '* nyctalopia," 
wbicb is correctly derived fnun the 11 nek, and signifies dum-

"Th'nl iheinoo'n uiid sun haw a boundless influence on tbe 
health of ull persons born in Ihi- world cannot be denial. 
Indeed, it is claimed by those w h o h a w 111 years In study-

unlcs, Ihe -1111 or 111 1 is affiieted l,\- some inuligunnt planet. 
fbe m o o n , afflicted in the sign ,,! Ihe Rain, invariably affects 
tb,- eyesight. There un- certain lived .tin--, also, which 
threaten the eyesight. A person b o m w h e n the m o o n i. in 
conjunction with the Pleiades. Proserpine, or Antares w ill 
very probably cither he born blind 01- will receive sonic injury 
I., il ve-ui c lime in life Tbis will especially be the 
ease if either Saturn or Mars, both of which an- malignant 
planets, be ut Ibe sunn- time in conjunction with Regulus. 

1'h.u Hie 1110011, wh,,.,- zodiacal sign, by llu- way, i. the 

and vegetable mutter'in tropical countries ha. been pointed 
mil bv more H e m one observant traveller. T h u s in Ilem-
nriai-n. w e are told, " there urc certainly thir 11 springs ami 
thirteen autumns in the year, I'or so molly times dots, tbe sap 
of trees ascend to thc branches ami descend to the roots. For 
example, wallaba. a resinous tree, ,- 11.111 in Ibe Ilemarara 
w Is, somewhat resembling mahogany, if cut d o w n in the 
dark 11 f.-w davs before the new 111 is one of the most 
durable w 1- in tin- world for house building, posts, Ac. 
In dial .late, attempt n, .plit'ii.aml wilh ihe utmost difficulty 
it would be riven in tin- 11,0.1 jagged uml unequal m a n n e r 
that can be imagined. Cut d o w n anolher wallaba, thul grew 
within a few vards ol* Hn- former, at full u 11 and the tree 
can be cosily split into the lilies! - th shingles of ollv de
sired thickness or into stuves tor making casks, hut in Ihi. 
-Ian- applied n, house-building purposes ii steadily decays 
Again, bamboos as thick as u man's arm arc sometimes 
11.,.I I,,,' puling. Ac. If .111 al (he dark m o o n Ihey will in
variably endure for ten or twelve wars; it ul full u thev 
mil t„ rolteii'iti In • Hi lie year.. Tlui.il i. with most, 

if noi ull. forest trees." 
T h e English language bear- tcsti v lo u belief in lunar 

influence. H o w else can w e account for llm word, lunatic 

nml -struck 1—Fmm It; Ilntton It, cold 

A W O R D W I T H T H E DOCTOR. 

Thul longevity is promoted bv Iii, tion then- ,1111 he little 
doubt. Tin- declining energy nml decay limn age appear 1.1 
arise, or, al all even,., arc accomplished nn.l accelerated by 
the gradually decreasing energy of the circulation, uml the 
use of the II,-b brush restores energy to thc parts. II is. 

ac. I :ll I In In 1 .-. l'l.':: I,':.-" V:'Vt. it I ,'k.'.- lat '.'r.-.'v 
minutes p. give 11 vigorous rubbing to the entire body on 
jumping Tied in Hie morning, and the benelieial results 
will umply repay Iln- Him- I trouble. 

Sulpbomil i- u g I re Iv for insomnia—Take fifteen 
grain, iu hot milk or wuler at bed time and repent the dose 
in an hour or Iwo. if nro-arv. Tin. remedy i. a harmless 
one. nml can he used without tear of acquiring a habit det
rimental b, health. 

Experiments with roasted coffee prow it to be a powerful 
in,1111. of rendering harmless and destroying animal nn.l 
vegetable elHuvia. If n r eds ;, disinfectant, simply 
carry li coffee muster, iu which 11 p I of coffee has been 
iicw'lv-rnnsted, through ii bin die be.1 1 le of using the 
coffee is lo drv the raw bean, 1 id it In n mortar, and then 
roa.t Ibe powder on u moderately heated oven or tin plate, 
until ii become, a dark luowu color Then sprinkle ii in 

line pari acetic acid to sewn parts water, rub wel] inlo ibe 
scalp once a day, will iml,,,,- a new go,ull, of hair. 

I-*,,,- canker son- month, .allies- mill of .nil, • of 
alum, hull* teas) iful of borax and as m u c h blue vitriol. 
Iwo tahlesj nsliils ol* honey und a pint of strong eider vin-
egar. Sin,mer over 11 slow tire in nn earthen vessel, then put 
i bottles. V-,. Ihi. frcqucntl) wilh n swab. 

(Ireat nn- tl hievenients of ciintcinpnrary science iu the 
department .,1 therapeutics. N win, lias undertaken to 
raise 11 family can fall, or ul least should fail, to he thankful 
I'm- until, .xi in-. II bu. renllv : ihilalcd the worst terrors of 
diphtheria, nml greatful voices rejoice in il w h e n ver il lin. 
been Used. In success revives hope thai Ibe wise m e n will 
pres.-i.th learn lo deal effectual!, with tin- bacilli of 11,11-
-11.1,piim, uml of cancer, I,,,,, if il sl Id turn out , begins 
to |„. siispcelnl, Hint c a m , -r i-a e iinniicuhle ili-ci-e. 

When I h.-il ping .,-,,..,1 ion begins in iln- head take equal 

quantities of pure cayci pepper ami flour; mix Ihem up 
villi Male- n, form a .1 lb paste thick enough to spread 
like u salve. Put Ihi. 11 lieceof -oil pi r uml apply 
1 he hack ofthe neck Pol below the edge of the hair In 
w a r m weather il i. b d lo wash He- neck vi it., :, cloth wel 
wilh snap nnd water, as the oily pcrspirati nay interfere 
villi Iln aeti In- plasler. line gn-ul advantage of 

cu) I" r plaster m e r mustard i- licit while the kilter 
Ire tillv blisters, Ihe former never doe. .0, 1 alter bun 

broken, nil I realm.ml .1 eeu.c il it heal., but with 
pcppei ,1 b e , llu- plasler 1,,.,-s il. effect another m a y be 

api I wil I' unpleasant ,1,11 Hence.. 

l.u- earn, lies, thai nn- - 1 to children jusl now, 
put a lew drop- uf v line iu a least, ami bold il over the 
gas n, heat. Hold Ibe - 11 in lb,- hollow of your palm for 
u -,-c I. 1 w h e n il .0,-1-1- ,0 b u m v,,u, pour i, in the 
child's ear, milking il li 1 Ihe other ear, -,, that llu- oil will 
he retai I for a m o m e n t ,.r tin, Then pul sol otton iu 
Ibe car. Il will give ulinosl instaill , .li. I lor Iln- heal i-
exeellenl ami tie- vaseline loo s opt In- ,|ry wax in 11 ur 

oil lb- applies it tothe pnrt. keeping il covered with oiled 
silk and flannel. H e says the pain is relieved in from lour 
10 six hours. W e advise any one w h o is ntflicteil with rheu
matism P. give this remedy a trial. We feel dial il will be 
efficacious.—e>OH, Tlu Ameeiean. 

SOME REMARKABLE RIVERS. 

II isa recognized fact in science that very few great rivers 
have 1,,.,-,, thoroughly explored by going up stream. For 
nearly 2000 vears travelers nml explorers endeavored p, dis
cover Ibe soune. of Hn- Nib- bv ascending Unit wonderful 
river Ilul bv the time thev bad renelusl the difficult part of 
Hie stream llmir supplies am I energy were exhausted, and they 
cub1 g further It is ,,ul\ bv seeking the sources ol* 
river, by oveilaml route, thnt explorers meet with success 
It wu.iu tin. manlier licit Henrv ,M Stanley traces! the route 
of thoC.mgo, in Africa. In this w a y of procedure Frederick 
Sehwatka wus enabled lo Hoot d o w n to Yukon, ami Speke 
found the secret "I tlie river Nile. 
line ofthe most curious rivers thai has c o m e to the knowl

edge of m e n i- the W e b b c Sheheyli, of Eastern Africa, a deep 
and rapid stream. Alll gb il Ib.ws for hundreds of miles 
through fertile binds tin- immense volume of wnter never 
reaches the sea. A short distance north of the equator the 
river is lost ill u desert region, 11 few mile, from the In.linn 
Some of (be more recent explorers "I* Alaska ami British 
America claim that the Mississippi c: ,, longer be regarded 
as tlie largest river on the North American continent. This 
distinction is claimed bu- the greal Y u k o n river. According 
In hull Pet roll. W h o spent O W f two Vears 111 Alaska, collect
ing materials for the last census, llu- Y u k o n empties inn, 
Norton Sound about one-third 1 ••• waler than Ibe Miss
issippi poors intotbclluir.if Mexico. The Y u k o n basin com
prises He- largest part of Northern Alaska, and (KXI miles from 
iis mouth Hn- river is a mile wide. The Y u k o n river is oyer 
.'.IK ihs, in length. 
Travelers report thut in Algeria there exists a small stream 

which Ibe chemistry of nature has turned inlo ink. It is 
formed bythe union of Iwo rivulets, one of wbicb is verv 
stronglv impregnated wilh iron, while 11 ther, meandering 
through n peat marsh, imbibes large quantities of gallic aeid. 
Letters have been written with the natural c o m p o u n d of iron 
and gallic neid, which forms this small vet wonderful stream 
The Rio de Villager, in Colombia, is a stream die waters of 

which, bv admixture with sulphuric acid, become so sour 
that die river bus been appropriate!) named Hie Kin de Vinu-
~ The Orange or (iar'ieh river, in Southern Africa, rises in the 
mountains wliich separate Natal fnun the Orange Free 
State. Tin- length ofthis stream is 1,0011 miles. Its banks 
abound in various valuable w Is, ami around it arc found 
rich ,-opper ores. In ibis stream arc m a n y varieties of fish 
whicli ure found until the river p n - c . through a rocky region 
containing copper, below which Ihe water i- .aid to be poison-
. us, almost instantly killing the lish thai venture near it. 

"China's Sorrow," n curious n a m e for 1. river, is Ihe title 
bestowed upon Ihe great Iloang H o . which rise- in llu- m o u n 
tains of Thibet, ami follows;, wonderfully circuitous channel 
for 1 ,:„„| miles lo the Yellow Sen The waywardness of thi-
mighty vol nine of" water makes the river n constant source of 
anxiety and danger to the 170,IMKI,ooo,,l | pie inhabiting tlle 
central plain of Asia. It is k n o w n to have suddenly chnnged 
its course nine times, [t bus moved its mouth four degrees of 
latitude each lime, emptying ils vnst II Is in different direc
tions, and bulling u new elm I for itself, where scores of 
towns and villages ha ve-t I 

Another remarkable river is tin- Indus, u great stream in 
Hindustan. 11 rises in Thibet, nml its course is a wonderful 
southward, loses itself in'the bills nml reappears al Taknt. in 
Kobislan The Indus is 1,7011 miles in length. After receiv
ing Iln- waters of m a n y tributaries ils channel grows narrow, 
and here it divides into m a n y channels, some of which never 
returned to the parent .stream. 
That classical river the llanges is erratic in its course, like 

the Iloang II,,. It is prominent hull] in the religion and tbe 
geography of India. Itvariesnot only from season to season, 
hut li 1 w a r to year, ami li- -nilv exchanges old passnges 
for new ones. It bus been said thul the (hinges delivers inn. 
the .cu everv year 534,t»KI,IKHI Ion. of mini, sand ami other 

PRESIDENT AND CABINET. 

"Ill all important 1 ters tin- President is 1 suited hy ull 
the secretaries. H e is responsible l.u- nil executive action, 
and everything that is out oftbe minim- receives bis atten
tion. Every important foreign complication is usually dis
cussed wilh bim. nml Ibe diplomatic mile receives his ap
proval. Thesa thing is true of each ofthe deportments. 
I'nutine matters proceed without Iln- knowledge or interler-
ei of the President; hut, if unv lier of major itnport-
oliee arises the Secretary presents il lor Hu- con.id.-ration and 
advice of the President. 1 Inly mailers of urc I general 
importance affecting tin- general policy of ihe administration 
lire discussed in Ihe Cabinel meetings—ai 'ding p, m v cx-

1—ami vole, in - run- occurrence. A n y Secretary 

portion ..I" the ocean mentioned have been k n o w n since m e n 
lir.1 '1011 in lei I (bet'ape" iii Iheir voyages from western Europe 
to the Indies, nml the regular appearance of the mirage nl 
Hint point i. res, .ible for the legend ,,l Ibe "Death Ship," 
otherwise ku..vvn a- Ihe "Flying I.utchniun." 

According In die story, a iiiileh Captain, homeward hound 
fron lin.l Indies, met with loiig-culimied bad weather 
while Irving to "round the I 'ape." This series of squalls w n -
coupled with uther circumstances which m o d e "turning the 
Cope" next to impossible. The wind wns "dead ahead" and 
Ibe weather was dark nml foggy Al iln-lime w h e n the brnve 
little Hutch Captain was making a filial effort to get oil" in u 
northwesterly direction, and was about to m a k e a failure of 
it, Hie male ami Ibe sudors advised bim lo turn back nml 
seek shelter in u neighboring harbor until the gale wns over. 
Hut this he refused I" do, swearing thai he inlcniled lo "turn 
the ('ape" if be had to beat back ami forth along that shore 
until Ihe dav of judgment. For Ibis burst of profanity, so 
the tradition says, be was d led to steer against the blus
tery Winds forever. The suils of his slop, so those win, be
lieve iii Ibe legend say, buve I. m- bleached with age. and 
il- sides ami boll..111 worm-eatcd nnd decoyed in Iln-long 
vessdand Hn- elements'. The hub- Hutch Captain ami his 
crew, like all persons living under a spell, continue to exist, 
knowing their condition hut unable to help themselves. Ship 
captains, w h o have sighted tlle doomed vessel lime uml again 
during Ibe past century and 11 half, report that the crew ofthe 
cursed Hutch vessel a ar to be living skeletons. Yet they 
continue to live under the blighting effects of vv Iml was 
brought on hv their musters rashness. Tbey cannot lower 11 
boat they arc so weak. Yet they occasional!) hail passing 
vessels, imploring I" be rescued from their nvvful fate. 
Such is the story of tin- "Flying Dutchman," which no 

doubt, originated through ignorant, superstitions sailors 
viewing llu- mirage in awe-stricken terror.—Feam lli, St. Loui., 
Repntdie. 

EMERY. 
Emery is one of the lew valuable rocks not yel produced 
in important quantities in America. Large amounts are 
yearly brought from Turkey and tlie lireek Islands, where it 
bus been quarried since history begun, lis wonderful prop-
nn.l pol,. I,ing; hut their metliods of working are not certainly 

have made no progress, ami to this day ledges of ciucrv have 
been heated hv huge lires and thc hot rock cracked by douches 
of cold wnter. 

I Hiring Ibe middle ages, and for m a n y w a r s afterword, tbe 
properties of emery, while mil forgotten, could not he 
utilized. T h c uld art of working was lost ami ingenuity wos 
unable to give useful forms to this intractable substance. It 
long defied every effort, slowly, however, emery again come 
inn, ,,.,-. lirsl as a polishing and cutting powder, uud later, in 
the form of small grains, was attached o. rubrics like a sand
paper. .Menu, were afterward found lo cement nnd luouldils 
small particles into wheels. E m e r y wheels soon c a m e inlo 
use, their remarkable cutting properties proving at once tlie 
great industrial importance ofthe invention. 

Veins elapsed, however, before the emery millstone could 
be 111:1,1, ; but, nl leugth, this loo was accomplished, and a 
practical emery stone wus brought out iu England. Later, 
Yankee ingenuity improved uf Ibis nml produced the 
present successful rock emery mill.lone, which is built up of 
large blocks of emery set in strong metal. 
'I'be tills s grind fast because the emery face is always 

sharp, innI as tbey arc not damaged by heat, llu-y can he run 

Many new uses will doubtless he found for emerv bin 
.hnlily It can take no m o r 

tin- emery til illst. o n e cutting 
id tl ther 
i.-.s'i I. „,if„. 

1 lu: 

ili-c 

de 

tions ore settled inn conference between Hie President and 
the head of tlle particular department. There is n viebling 
,,f views, now on one side, n o w 0,1 tin- oilier; hut it must, ol 
course, follow tl.e,t w h e n the President has views thill In- feci-
In- oaniiol vield, those views must prevail, lor linn-] si-
hility is his, both ill n eonstituti 1 uml popular sense. M v 
hol.it was h, give nu after 1,. cad, Cabinet officer, on a 
fixed .lay of ll„- week These meetings were chiefly given up 
lo the consideration of appointments, hul if unv other mat. 

P r . were pending, and deemed bv the Secretary of suflieienl 
importance, they were presented ami discus-scii. T h e labors 
uf al'ahinet officer are it ss ami lull of restionsibilitv 
His lillle i. largely taken iqi with 

anil polishing in the .hop, the hardest .aria 
grinding the surface to any degree of li, 

America... 

SPARROWS' SAGACITY. 

A hew of sparrows, evidently Hn- ndvance guard of an 
extensive foraging port)-, flitlcil into lb,- quiet precincts of 
1 urouilelot shoe! in New 1 'lien us recelil Iv S o m e llli-ll Well-
culling Ibe fresh spring grass ii Ibe banquette, ond the 
sparrows were eager for a roid be 1 -ned soil. There 
musl liovehci ally thirty birds In nil Perhaps a bull 
dozen or ... win. were thc lenders of Ibe party, settled on the 
ground nl om- 1 begun investigating llu- liml. The rest, 
tweiilv-live pi |i little fellows, stopped up ahove to await 
orders from the leader, stringing themselves mil in n row on 
a tclcpl • wire, chattering nml chirping most gleefully. 
Su.hlciilvu vvoliil thing I clicil. The innocent-looking 

wire become surcharged with eleetricity, nnd like a veritable 
thread of destruction, si-nl Ihe 111,-rrv lillle birds lo their 
death without n warning I'ltieker than il has taken to tell 
it, the little tragedy was eiluetcil, ami I vv enl v-li ve p l u m p 
lillle spin-rows hi) ileod iu Hu- gutter. T h e bird, ou the 
banquette looked ghost. Finally, amid I chirping 
nml llullcriiig, h:i\ ing satisfied tbeniseh e. that their fellows 
wc,-,-in,I I dead, Ihey evidently -ell led ,1 n plan I" save 
from de.I1111 lion Hu- rest ..f il,,- party Hint wns already 
appearing in installments 111 1 d o w n the street. 
llm- Hill, fellow, Willi a lu.tieenblv .brill voice I general 

fllssiuess, seated himself on topof the wire post, well out of 
harm's wav, and colled out a 11 I* warning to the birds ns 

fhe rest of thc lenders divided up. one going 

ul 11 
nl in llu 

nib III : 

spreading llu 

Ig Ibe Whole 

eh ol ns In 
secure, m a n a g e to study and decide lb. 
Il.nl nr il) presented P. bim. Certain appoiiitniollts | 
chiefly of a clerical character, are by law give Hie bead. 
of Ihe depart nts, and with these the President Itsllalh re
fuses n, interfere, though often urged lo do .0 It was m v 

practice to refuse tu .end unv card of reeomnien.lation to a 
Secretary, tl gh I spen. inanv a weary I • explniuing to 
friends w h y I could not .1.. so."— /•:.,-./',,,,-,/, „/ Hurrmrn iu\ 
.l/io,7, " Liuliet Hum, Jmtrnul " 

T H E PROBABLE ORIGIN OF A W E L L - K N O W N 
SEA STORY. 

•sphere in He- viou.ilv of Ibe Capo .it'll I Hope 

Win 

•rlieaih—/V',11, tlie I'liihuielphiu Timei. 

T H E CARE OF T H E AGED. 

y year, of age, great 
II,en.mill 

resistance in 

proper care 

nil: ofuneqilol 1 
-II kn 

viii. I 

An Ell 
palieiil. 

king : 

at plains and to all travellers ami explore' 
ns. This urn-qunl I,I ling ,,r the rays of 
•to will c known as "spectral looming 
am tbe apparel,I suspension of ships I. 

should he j! 
for Ihe prolong 

Icehleil ul thai period of life, uml Iln- powel 
consequence ofagc arc thc weakest. A ,11: 

I tell, nml oyer, i. like 111, old machine th 
given n, its condition has been kept running 
is slill abb- to do work, hut its wl Is ami oxles 'and pinions 
nn- milch worn ami an- rickety, ami if il sbould be pushed, 
even lo n small extent, in excess of iis diminished powers, it 
breaks d o w n nml en t be repaired, for every part of it is 
shattered. Hul if worked cur, fully nnd intelligently by a 
person vv Im understands its condition and k n o w . il. capabil
ities, It 1 1111 be llepl in acl loll I eh longer lillle 1(1.11 Wolllll 
I"' ible if II llllclcs. e n g i n e e r eOlltlllllcil il III lIll'SC ftlSt 

liin,.. however, il isgenemll) -..limbic I, .hand the 
resources ul* on ..I.l iiioehinc. Hul this is not true us regards 

ll is desirable I., lu.l.l .... I..Ihem id i 

' p. Iln 

the 
111 greatly enhance our 
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N E W INVENTIONS. 
P N E U M A T I C P U M P I N G . 

No. 555,785. MICUAKI. Misic \ND WILLIAM FOSTER, BROOK-
I.VX, N. V Fnlenteil Maeeh .:,-,!. ISO,:. Fig. 1 exhibits the 
form of the apparatus employed I'or ordinary low lifts, nnd 
Fig. 1' shows Ibe arrangemenl designed I'm'* high lill. Tlie 
waler is raised bv moons of compressed nir, vv hieh is forced 
by 0 compressor C througli a pipe ft" and id I,' into n deflect
ing cup /. T h c port of Ibe p u m p containing llu- jel and de
flector is submerged as shown. T h e jel of nir is spread out 
inlo a I bin .1 1 and turned upward, nnd a. il passes..ver the 
edge of lb.- deflector il enguges llm surrounding water and 

L U B R I C A T O R F O R M I N E C A R S . 

No. 553,684. GEORG E MAURER, HILLDALE, PENN'A. Patented 
.Ioo. J.ttl,. /.,'".*. Fig. 1 is 00 end view of the apparatus . Fig. 
2 i. a side view, ami Fig. '.'• is a seel ion on 11 linger scale of the 
oiling nozzle. 

Tbis apparatus is designed to oil the cur wheels wliile the 
car is being d u m p e d . Each side of tbe d u m p is titled with a 
belli bur or rock sbuft 7, which has un nnn s. attached bv n 

! spring 21 to a convenient stud iu the floor. Each rock shall 
1 carries two automatic oil feeders, wliich enter the cups 4 00 

-ends of Ihe wheel bubs 5, and squirt in a small am,Hint of 

T h e water is delivered tin gh a jet A'upon n wuter wheel of 
Ibe Pelton type /'*, to which it imports its m e n t u m . 'flu-
jet A'is m a d e double, as shown in Fig. 2. for flic pur] " 
securing a solid, unbroken stream of water upon the wheel. 

pipe is tin 

lanner of an ejector. T h e ten 
bubble, li- tlu- bottom ,,r the 

<r, „>. uml the depth lo whicb tbe p o m p 
ted i. consequently m u c h less than in other 

forms of pneumatic or "nir lift" p u m p s , lu Fig. 2 the lifting 

ejector '/. 'flu- compressed uir. wbicb is also supplied to the 
annular space e, escapes through the narrow passage ;/ in a 
I bin .I u, I. ami drives llu- waler f upward witli great force. 
fin ejector Z nml deflector I,, working together, ure able to 
Operate lifts of eoii.iilernble heighl. wilh 11 verv liiodemte 
depth of ..imp 

STEAM TRAP. 

No. 555,701. FELIX T. HOWELL, BIRMINGHAM, ALA. Pat
ented March Srd, 1806. T h e steam pi, nters the receiver 
nt 11. ami delivers tbe wet steam in a d o w n w a r d dircctio 
As Hn- steam turns to go out by the pipe ' *, the entrain.'. 
water is thrown d o w n to the bottom of the receiver. Tin 
escape valve i. controlled by afloat F. It i.u common,Icl'cc 
of Ib.ut valves, tbnl high steam pressure forces them so firmlj 

,il every time the d u m p is till- I ihjiwn to einptv u ear. 
'Inch oil feeler is 1 u-cted bv 11 rubber tube to an oil pipe 
111i.l1 extends tu Ihe tank 15. W h e n the d u m p is level, the 
tilers lay d o w n , os in Fig. 1 T h e oiling nozzle i. poinl ed lis 
lu.wn, uml the oil valve 11 is held shut by 11 spring 17 A 
...1 12 I,niches the end of thc cap 4 and opens Ihe oil valve. 
ml its inner end is provided wilh 11 latch, wbicb i. regulated 
• y Il ical .crew is. so lhat it will let g o Ihe oil valve, a n d 
vill hold ii open but a m o m e n t , thus avoiding ao excess of 

< the cur remains in an inclined position for nn 1111-

k, 
T h e pipe O supplies u small a m o u n t of water from 
overhead, ami llm surplus runs inlo the rondens 
through the pipe /'. It i. claimed Hint the enen 
.lentil, ul the injector, i. converted into static pressure of 

water in D, to such nn extent that notwithstanding the lo.. 
of power ut llu- wheel, tin. Ic of applying steam power is 
reasonably effective. 

SHAKING SCREEN. 

No. 555.202. DAVID E. PHILLIPS, M A H A N O V CITV, I'A. f,,i-

enlcd III,. -Sth, Ism:. The screen is sbuken vertically and 
horizontally at the some time. The vertical movement is 
imparted by the eccentrics e*. pitmen f. and the cross-bar A. 
The horizontal in..lion is imparted by ihe eccentric r\ which 

nl th 

S T E A M B O I L E R . 

II viuiv I, Zei 1. BALTIMORE. No. 553,70(1. 11..111:1:1- It. 
Ml. Patented .!„„. /sil,. Is, 
section of the boiler, from li t lo hack I'be boiler is buill 
up on o square frame or base, which is cooiposed of n fnun 
ben.ler is. ivv.i side benders 21. 11 rear ben.ler L'l, nml a m u d 
d r u m 9. The" cornel's nfthe structure ore composed of four 
Inrgc tub.- which coll I the cods of the d r u m s 17 und 2:1 

X J?_J. 

v c Hie sliding block ,/*', In Ibe jaw "I* the lever ,11 This 
lever vibrates lie- rockshoft if-, which is c led bv rigid 
arms e, to the cross-bar It. In which thc sci u is attached. 
The coal is led in through Hie .bulc V. This n r of 

applying the power produces m u c h less horizontal trembling 
in the screen house tliun is found in the use of the varieties of 

SLATE SEPARATOR. 

No. 555,1*15, .h.iis R. RICHARDSON, SCRANTON, PA. Patented 
III,. 2.51/1, ISO". Fig. 1 i. n side elevntion ofthe apparatus; 
und Fig. 2 is a lengthways seetion ofthe sun ie. T h e entering 
coal posses over the perforated plate 3, and strikes I he vv Ic. 
bumper 0, thus checking its velocity. II then slides d o w n 
the plate s a n d running over the lip 9, j u m p s the gap between 
9 and the edge of thc adjustable chute 13. Whether it j u m p s 

cicnt to lift Ihem ; and it" they are adjusted to work properly 
ul u given pressure, they will fail to operate under a higher 
pressure. This defect is overcome bv means ofa lever F, ami 
balance weight ,,*, wbicb serve ti. lift the valve and float. T h e 
valve stem posses ilovv n througli the water outlet /<, and 
through a suitable stuffing box, uml rests ip he short end 
ol lb,-1,-vcr. T h e Iuiuyuiicy of the float can be quickly ad
justed to any steam pressure by shifting the weight li; or 
the trap m a y be drained at any time by moving Ihe lever F. 

wilh thc base frame. These tubes are cooler than anv of the 
others, and the water travels d o w n w a r d within theni. The 
sides of the coinlnistion chamber ure composed of vertical 
tubes ao. sel in double rows very close together. T h e u r 
part of thee bustion chamber is occupied bv curved water 
tubes 34, wbicb connect alternately the trout vertical headers 
13a, and the rear headers 1:1, to the horizontal lot, headers 25. 

j These top I,euilers adjoin and close the top of tlle combustion 
I chamber. T h e front and rear headers l.l.i nml 1:1 buve spaces 
between them, which are lilted wilh removable doors, for 
cleaning purposes. T h e water is carried at the middle of the 
d r u m s 17 and 23, and the steam is dried in the top d r u m 111. 
'fbe boiler is encased witb plates which are lined with non
conducting material. All joints of tabes uml headers are 
maile by expanding Ibe lubes or nipples into bored hole.. 

DEVELOPING POWER FROM STEAM. 

No. 554,073. JAMBS M. MILLER, IND W . L. COLLINS, VACA-
vii.u:. C A L . Potent,,I Fit,, ill,. 13IW. Steam from an ordi
nary boiler is u).plied by the pipe II to the injector ' *, vv Inch 
is supplied with water from anv convenient source by the 
pipe F. 

T h e water which is delivered hy Hie injector is pussoil 
Hn gb the large pipe D, which runs through the cooling 
tank /. Here all steam which is mingled with the water is 
condensed, and the body ofwater is m a d e solid uml free from 
bubbles. T h e upper part ot" the pipe it is nil uir chamber. 

int.. tbe chute, or under it, depends upon tin- velocity il 
acquires in sliding d o w n the plate H. Theeool bring smoother 
than the slate runs faster and j u m p s into the chute 13, while 
the slate which moves m o r e sluggishly j u m p s short, and 
pa«.es nmler. The elevali I* the lip 9 is adjustable by 
m e a n , ofthe locking bundle 12. T h e chute 13 m a y be veil 
forward or hack hv an. ofthe pinion 21 an.l rack 25, anil is 
held in plnccbytlielock handle 211. The handle 17 is attached 
tu a heut bar or crunk lb, which serves to elevate or depress 
tlle upper end of the chute 13. All of these ports m u y be 
adjusted readily, wliile ill operation. 
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L U B R I C A T O R . M I N I N G M A C H I N E . may pass over them without being separated. The eoal 
is dumped into the upper end of chute:; The bottom ofthis 

No. 554,SOI. ,l,,u\ I Tiiouw, norr, IsixlioN, liv. Put- No .".:.::.2fs G E O R G E *\V. LI TI:-, LISEON, n Patented chute 3* is composed of o screen of 14 inch mesh. Tin-miners 
ented III,, lstlt. Is';:. Fig. 3 is o cross seed die appurn- ./„„. -'I.,,. Ism;. Fig. 1 is n .id,- view of Hie m a c h i n e ami Fig nre puid onlv lot- Hi, id which passes over tbis screen, that 
lus. ami Fig 5 is a broken front view of the same. This ,1c- 2 is a top view ..ft be same. T b e cutters 12; la and II are at- which passes thr, 
vice is designed to feci oil regularly, ami bv positive means, (ached lo three parallel burs 4, ,*i nnd G. whicb ure lixed nl conl pusses onwal 
to a large n u m b e r of bearings al I be -:,:,„- tunc The oil i. different levels, as show n . Tlle cutter b a m are fastened to- separated by tb, 
picked up bv u smooth , hi nu .*•, wbicb mint. - tu tie- oil In get her, .<, thut tbey operate as one. and the)' nre reciprocated 
the.I ihcr2. T h e oil is taken oil* the druill and delivered lengthways, while pressed again.! the coal. Tl 
block, i,; ami 111'. ' Tlu-.e block'.'nn- quite narrow, ond "are 
provided with groove, in Iheir edge, as s h o w n Thev are 
suspended bv books ... Inm, n rod (,. 1 they rest lightly 

ekoned os waste. T h e screened 
ct , box 1. where it is further 
the egg coal passing into the 

****- center hursare mounted, is pushed forward hy m e a n s of Iwo 
.-revv. .'*,o and 211. T h e latter screw is used mil .halt to Irans- ]•''','* 'i'u..' i!!'*',,„',,.' ' 
lit loot to the crank 21. whicb reciprocates the cutter ""','! '"'J' ,,., 
ar. by m e a n s of the pitman Is. T h e thrust of tin- screw is I ',,,,. ',. '.)„. o.,,,.. 
Misted I.y Ihe jacks 30. Power is applied to the screws ,',.,',.,1 iito the • u-
trough the gear 14 und pinions 4". ami III. T h e wheel -14 I i .,-• ,i i , 
iay be turned bv band, or m i v be driven bv s e convenient —' 
""'""• '""• " *'" '"» """'' >') Ibis machine is quite high ,, hinged plotcs 2.*.. 211. Tl tbe hreilkil 

STEAM SEPARATOR. 

Nn .",.".:*,.st.2 CHARLES W BAKER, MOM., VII:, N .1. /*.:/ 

rii.nl Feli. ',th. Ism:. Fig, I is a side elevation of a seporatot 
in position for work . fig 2 i- :, horizontal section along llu 
ceuter of the main drum ft; Fig. .*. i. a vertical, seetiol 
through tl title, end of paint,,,-, on a larger scale 
und Fig (iis a cross seeti I* the valve chamber, 'flu- sepa
rator is placed in-i.l ' llu- boib-r. ami I- designed to separott 
the entrained water IV the steam before it pa..,- mil lion 
the boiler. The hod, ft. is oval ill seetion. and is made witl 
several bailie plate/.. The -I IP, is circular in sectinn, ami 
Ls provided will, u propeller wheel /', olid n draining valve /•' 
Asthcstci Hisses around Ihebatlie libit,-and between llu 

W A T E R T U B E B O I L E R . 

No 5515,108. HORACE SEE, NEW YORK, N Y Patented 
M,ir,l, lot/,. ISO,;. The rigurr is u vertical cross .section of the 
boiler The tubes are arranged in two sets, in each side 
oftbe furnace. The tabes II extend from the base boxes 7 aod 
s I., the steam chambers I ami ii, wbicb connect with the 
steam drums .*! and 5. The tubes mny be expanded into both 
plates of the base boxes, as sbou n on the right bull" of Un
drawing; or thev mav he expanded only in the single plates 
ns shown in the left bull* of Ibe drawing. In * 

I er in This screen box and hopper are suspended by 
rods 5, from a scale beam G, and bv chains 7 from the pulley 
. nml rounlcrvveight ll The screen box is closed at the lower 
end hv a hinged section 12, nnd the coal is released from it liv 
raising the brake lever 11, and olluwing the end to .ink 
until the chain It tightens und pulls the part 12 upward, thus 
opening Ihe joint between it nn.l llu- screen box. At thesame 
time Hie chain ls opens lie- gulc 17 und rebuses the egg conl 

" ; The stuff wbicb pusses through the 
another screen pi, which takes out the 

I or /; u. desired. Hy means ofthe gates 
al y be delivered into .1, 1: or C. The 

*,' ami fo mav be thrown out of use by turning down 
of mine may then he 

PI nil I.v cur r. W h e n it is desired to ship run of mine, 
while still paving the miners on the basis of 11 inch screened 
coal, the plate. 2ii are raised, ami the gales 22, 23 are set so as 
to deliver all Ihe screening., except llie slack, into the cur (' 

PUMPS. 

Ztg.2 

Sn. .".:.,".,! ii nl. W I L L I A M ! ) . H O O K E R , CHICAGO, ELL. Pat-

enleil r.l,. .'Mil, ism;. V\\i. 1 is :i vertical section .if llu* p u m p ; 
[.'ig. :; is a cross section through Hi.* valve c h a m b e r ; an.l Fig, 
."> i.s ;i plan ofthe valve seat. This p u m p is designed for 
p u m p i n g horerl wells. T h e main barrel i- double; the space 

Ll** between iln' working cylinder ami the outer shell is 
1 divided by partitions f, int.. twu parts or passage ways. T h e 

-A 

&̂4------=,- _= 
_3* 

• ^ - - - ^ — i - ^ 

a :U| 
___,—tTF-Wli1'' i l^l 

::-^7sk 
-3' ,3* | 

,*.' T 

sides of the c h a m b e r ore stayed bv bolls lu, uml th,- boles,,,, 
posite ends ofthe tube ore closed -vv ill. screw plugs. Tin 

in. iiiui pipe IS Tin- hol'gnsc. of combustion from tlle grot, 
27 divide inlo two c.piul currents which pass across and he 
tween llu- Iwo sel. of water tubes, around llu- ste: Initns : 
nnd .**,. inn. a double llm- which bu. nv,, dampers, Ho, al 
line-half of the boiler can be pill out of service for repairs 
while Ibe ollmr half continues al work, hy closing the di ,. 
:ill, for instance, and shutting tbe feci valve IS nn.l stenn 
valve 211. T h u s a ibuuiigcil lnl.c can be replaced will,on 

lull til 

C O A L T I P P L E . blades of the propeller, il thr.iws down the entrained water 
und 1 -. Hm 1 through tin- discharge .1', freed from 
moisture The precipitated water collects hi the clu 1 II. N,,. .-,;,*,,:;,-;, T H O M P S O N 11 H P A R M I T 
nml i- discharged hack im,. Ibe boiler, al intervals, bv the Patented HI, ,:;il, Ism; Fi.. 1 shows 
valve/''. This valve h -I,.vv Iv n.lalc.l by the propeller wheel f the screening and vvei-bi 1 
"' t1" gh the gearing shown. shows the mode of shutting oif tlle sel 

d Inlo the socket /'.'. The valves nre of tbo 
v. I are seated on concave scots as shown, 
ml lengthways of the p u m p barrel, and 

..wing p, their shape llicy 111:1: he made of any length, in 
order to secure any desired amount of valve opening, Ihe 
valves ,1;, .If' nreinlel valves, ami 1,1. " ore discharge valves. 

I'IIEEK, I'A. The valve chambers urc attached to the main barrel bv screw 
rnl ill-range- ioinls at K 11 is cluiiiieil lhat lliis slrtlction affords a 
and fig :i ' larger diameter of fiist,,11, and larger passage ways and valve 

Iml d m ..ml areas than anv other form of deep well p u m p . 
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THE OQUIRRH MOUNTAINS 

OR THE MERCUR MIXING DISTRICT. UTAH 

An Epitome of the Geological Survey's Report of the I 

Region bv Messrs. Emmons and Spurr, With Notes 

ami Com meats bj Prof. Arthur Lakes. 

According to Mr. Spurr there have been twu distinct 
periods of mineralizatiun in this district. Pnring tin* 
lirst tlit.' silver ledge was formed, during the second tho 
minerals of th.' gold ledge were deposited. In each 
period the minerals constituting the ore wore deposited 
mainly along the lower contact .>f a porphyry sheet, 

Written for T H K UOLLIEHY EM; r NEE a ANI. METAI. MINEK by 1'n.f. 

Arthur Lakes. 

From tho base of the Wahsatch mountains mi tin* oast. 
to the Sierra Nevada on the west, stretches an arid 
region called the Great Basin, so named because it has 
no external drainage to the ocean. This region was 
once occupied by two largo distinct freshwater seas, 
which havo gradually disappeared bv evaporation, until 
at the present day only small salt lakes remain. The 
basin consists of broad'level valleys, 4.IKHI toi;,(MN) feet 
above the sea, intersected bv mountain ridges trending 
north and south, railed the Basin ranges. 
The Oquirrh range, in which is situated the Mercur 

mining district, is the lirst of those Basin ranges west of 
the Wahsatch mountains, and about thirteen miles 
distant from tbem. The character of tlie great basin isa 
sage brush and desert. A few small streams occur in the 
Oquirrh range, but insufficient for mining purposes. 
Th.* range is thirty miles long and culminates in Lewis-
ton Peak ( 10,628 feet I near its extreme end. 
Utah has long been celebrated for its silver rather than 

its gold products. Hence the interest attached tu the 
little gold mining district of Mercur. 
Some of the most noted mining districts of Utah are 

the Bingham canyon, where placer as well as silver 
mining was carried on, but principally silver and 
copper. Ophir and Stocton, Camp Floyd and Tintic, 
have all been noted for their silver products more than 
those of gold. 
Tbe Oquirrh mountains are composed mainly of Car- I 

bonifonms limestones and quartzites, whicli the forces 
of contraction acting in either direction have compressed 
into a series of complicated folds, accompanied by con
siderable metamorphism and by the injection of por-' 

E 3 

I*. DRIFT ; L C. 

PORPHYRY. 

MERCUR BASIN, LOOKING SOUTH ; MERCUR HILL ON RIGHT. 

phyry dykes, together with subsequent mineralizatiun 

in the mon- disturbed districts. The Lower Carboniferous 
limestone-of L* wist on canyon constitute the ore-bearing 
horizon of the Mercur district. Associated with these 
are beds of clay shales. On the north side of Ophir 
canyon a peculiar arch of Cambrian quartzite has been 
uplifted by a fault-
There are no large exposures of eruptive rocks, such 

as result from surface outflows, but rather dykes and 
irregular intrusive bodies. In Bingham canyon the ore 
is found only in the vicinity of one of the bodies of 
porphyry that occur there. In the Mercur district the 
igneous rocks are mainly in thin sheets parallel to the 
stratification and immediately beneath these sheets the 
principal ore deposits occur. 

where a porous or brecciated zone had been formed by 
the intrusions of the igneous material which the 
mineralizing solutions reached through fractures or 
fissures extending downward from the respective sheets. 
The principal vein materials of the silver ledge are 

silica, barium, antimony, copper and silver, brought 
up by ascending hot solutions, the metals in the form 
of sulphides, the barium as sulphates. They were 
mostly deposited in the contact zone below the lowest of 
the thin porphyry sheets and to a limited extent above 
tins sheet. The limestone throughout this zone is re
placed by siliea. The fissures "through whioh the 
mineral solutions ascended have since been filled with 
calcite. There are two varieties of quartz porphyry. 
One, called Eagle Hill porphyry, is very like the Lead
ville white porphyry, the other, or birdseye porphyry, 
is like the gray Leadville porphyry. 
Two ore-bearing bods about 100 feet apart exist near 

the middle of a great series of limestone strata. The 
lower of these two beds consists of quartzite, or dark 
silicified limestone, brecciated and porous, carrying 
silver and antimony and copper, but no gold, and is 
called the silver ledge. The upper, known as the gold 
ledge, is a zone of decomposed bleached red or yellow 
limestone and shale, containing realgar and cinnabar, 
with a low but uniform percentage of gold. Tho silver 
ledge was easily traceable, owing to the hardness of the 
rock, causing it to protrude as a ledge, but the gold 
ledge was more difficult to follow, being marked at the 
outcrop only by a slight ocherous appearance in the 
rock, the gold never being visible. The Geological Sur
vey discovered that certain seams or beds of shale-like 
matter in the mines, forming the roof of the ore bodies, 
are highly altered sheets of a white porphyry, called, 

from the name of iln- lull. I .;.j|, I lill porphyry. Throe 
of these sheets, one above the other, were traced in the 
ore-bearing zone, an important point bearing upon the 
oft-observed connection of igneous rock with ores. 
The win materials of thr -old ledge are realgar 

cinnabar and pyrite witb gold, and with these aro asso
ciated liarite and calcite and gypsum. The deposits are 
funned at the intersection of zones of north-east fracture, 
with the lower contact of the middle of the throe 
porphyry sheets, reaching a thickness of 20 feet and thin
ning out away from the fracture fissures. Some of the 
principal fissures are still open, and show no evidence of 
filling ur erosion hy circulating waters. These fractures 
cut serosa the silver ledge, and as a rule do not extend 
above the gold lodge. 
The average section of the mining area of tlie rocks of 

the Mercur Basin are in ascending order: 
1. Blue-gray, Lower Carboniferous limestone occu

pying the bottom of the canyons, 200 feet of which are 
exposed. 
2. Above this a series of interbedded limestones and 

calcareous sandstones, 600 feet thick. 
3. A verv thick blue-gray limestone, 5,000 foet thick. 

Tbis limestone contains" in its beds narrow strata of 
shale at intervals, which furnish iho water supply of the 
district; also in its lower portion it carries the ore 
horizons. 

4. Above this another series of interbedded lime
stones and sandstones, like the lower series, 5,000 feet 
thick. Altogether in the Mercur Basin a total thick
ness of 12,000 feel of strata. 

Th.* Iwo porphyries found in this region are very dis
similar in appearance. The Eagle Hill porphyry is 
nearly pure white, with a pinkish tinge, show ing small 
crystals of quartz and mica in its finegrained feldspathic 
ground mass. 
Tho porphyry is generally much decomposed, the 

weathered rooks are stained various shades of -red and 
vellow. It occurs in two principal sheets in Eagle 
Hill parallel tu the bedding of the limestone and 
overlying the ore bodies. As tbe bills around Mercur 
are not covered by drift, it is easy for the prospector tu 
trace continuously the line of contact of the eruptive 
with the sedimentary rock. If the actual boundary 
cannol he seen, it can generally he identified by frag
ments lying on the surfaee which correspond pretty 
closely with the solid rock below. In tin- weathered 

rock the limestone chips aro of tiie typical dark blue 
color while those of propbyry are cream yellow, brown 
or green, and on a hare hillside the line separating the 
two can bo rapidly traced. If the hill is steep a talus 
may hide tho contact. 
The birdseye porphyry forms two eminences called 

Porphyry Hill and Porphyry Knob. Its color is grey 
with distinct light grey feldspar crystals, mica and 
quartz crystals speckled all over it and forming the 
greater part of its bulk. In decomposing, the ground 
mass becomes deep olive green color. Tho Eagle por
phyry weathers into small sharp fragments but the 
Biidseyedecomposes gradually in place. A large part 
of the rocks in the Mercur basin contain traces of gold 
showing a very slight but widespread mineralization. 
Of the rocks analyzed bv Mr. Spurr, the great blue 
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li stone showed a trace of gold; black shale, a trace calcite veins in the lava, but have nol as yel heard of width of the zone of alteration following the contact of 
of gold; altered weathered li stone, small quantities them being productive. ) an igneous with a sedimentary rook, varies constantly 
..f gold. T h e tw.. porphyries showed the lai-gest traces Barite, or heavy -par. on the other hand, is closely with the nature aud si/e of the intruding mas.-;, and the 
uf gold, aboul 0.0] <•/.. to "ton. I associated with tlie ores. It occupies irregular spaces iu nature of 1 In* sediiuenlan rock, aud other conditions. 

Th.* pur,* white crystalline calcite veins, although in 'the rooks. At the contacl of barite with chert, or flint, Along l lie same contact between tin* s o erupt ive and 
no w a v connected with the chief mineralization, showed then* is a zone of transition from uno to the other, sug- sedimentary rock, are greal differences, and at points 
small "quantities of gold 0.02n .>/. to ton. This shows a gestiu^ that barite m a v have replaced the limestone at where the "eruptive rock forms reentrant angles the 
slight general mineralization of tin* rocks uf the basin, iho timo of silicification, anil that barite and silica wen* /one of alteration is greater than al projecting angles. 
In certain localities, tin* mineralization has been so great introduced al ihe same time. This mineral is a sure All such phei icna are exemplified iu tin*" Mercur 
as h. furnish ores of gold and silver which havo been sign of considerable mineralization ia fact which w e contact zone. 
pr..liial.lv worked. In all .-ase-- these localities an* at have observed in m a n v of the mines of Colorado also). T h e p h e n o m e n a of the silver ledge indicates brief 
tin* contact uf porphyry sheets with inclosing lime-,The barite is often the gangue in which the metallic intense action, highly heated walers capable uf great 
-ion,-. T h o exact line "of contact, however, is not sulphides that furnish tbe ore are imbedded. metamorphosing influence, as shown by complete 
alwavs profitably mineralized, lu localities o n h is ii Anti nv occurs in thin radiating crystals and replacement of limestone hy silver and by great eor-
rich forming ore bodies. In these contact ore Godies bunches. Films of various forms of copper occur, closely rosion of the rock. T h e mass is full of irregular cavities 
an* two groups. In tho firsl th.* lime is hardened at associated with silver. In the neighboring Tint ic dis- of dissolution, especially whore alteration has been 
contact with tbe porphvrv and is called hi minors trict copp.-r forms a cuspidi.. us pari of the ore and an gradual. S o m e of these "are several feet indiameter, 
" I.la.k quartz." It shows chloride of silver, antimony, important product. Arsenic occurs in iho gold ledge in j others are small. Wliether lla- material removed from 
copper, carbonato an.l barite. the form of the sulphide realgar. Chinese talc, or gouge, these spaces was lime ur silver such a riddling uf thr 

In tho second group, lime and porphyry an- both as the miners variously term it, occurs as at Leadville, a rock indicates very active agents of solution. 
doc posed and changed into a soft rock called "shale" • white or rustv clav resull ing from Ihe decomposition ul" T h e barium found iu the silver ledge as heavy spar, 
hv thr miners. It is uearly black but oxidizes to light ihe feldspars of [)„_• porphyry. It is a silicate with a was derived fr the cooling eruptive mass, barium 
vollow. T h e lirst group contains onlv* very small quan- varving amount uf sulphate of alumina, ll is compact, is uf frequent occurrence in igneous rocks especially in 
lilies of gold wilh silver; the second „,, silver, but srmi-lranslncrnl, white and soft, and hardens and the feldspars of thr porphyry, and most of the metals 
enough gold to be valuable. This latter ore carries becomes opaque on exposure to thr air. found in veins an* present in the minerals composing 
m u c h arsenic and mereurv sulphide. T h o silver Ink'.* T h e silver ores in ihe silver lodge, all carry small igneous rucks. O n crystallization, aportion of them would 
is a /one of highlv silicified rock at th.- contact of quantities of gold. Th.* silvS ..re is small films of be taken 14. b y t h e forming minerals; and the small 
th.* lowest of the three minor sheets of Eagle Hill chloride of silver disseminated through altered silicified amount., left dissolved in thr heated waters expel In I al. 
porphyry. Th.* outcrop of this zone is very prominent limestone. the same time, would be carried ..ul and deposited in the 
throughout the basin, having boon fashioned by erosion Mineralization has takeu place at the contact between enclosing rock w h e n conditions wen* favorable. 
into a steep cliff conspicuous from a distance. T h e rock porphyry and limestone. T h e point of greatest min- Mr. Spurr considers the ores wen* deposited as at 
-it th.* c m a c i is m u c h brecciated, the fragments, c m - eralization is in the limestone directly on this contact Steamboat Springs, Nevada, bv ascending hot solutions. 
\>n<n\ of cherts and silicified limestone, an* enclosed in and from this if extends onto the limestone awav fr T h e solutions, exuding at every poinl from the cooling 
cement of white calcspar and barite. T h e contact of tbe the porphyry, the a m o u n t of mineralization decreasing porphyry, found in tho limestone a zone where the 
ledge with the p o r p h y n is very distinct, greater erosion with the increasing distance. Effects of metamorphism passage of solutions was mad.* relatively easy by the 
..I th.* porphyry leaving a shelf •_'<) feet wide. In the | disappear at a little distance from the contact and fhe opening of lissurrs and formation uf breccias, these 

waters heated and under great pressures would m o v e 
along this broken woaklv resisting zone, and whenever 

%<• possible also in an upward direction. W h . 

ot tlie porphyry leaving a shell L'l) teet wide, in llie disappear at a httl. 
limestone below tlie silver ledge are numerous narrow 
vert ical rale it.* veins which do not appear in the broken 
rock above or in the porphyry, showing that the forma
tion of fissures and cracks 'since filled with calcite was 
n.a later than th.- intrusion of the porphvrv. T h e 
breccia of tho silver lodge was formed bv iho friction of 
tin* intrusion of the porphvrv sheet againsl the lime-
st walls, and the filling up"of tho spaces between the 
fragments with crystalline calcite followed closely. T h e 
fissures in tho limestone below mav have been opened 
up at the li if the intrusion o'f th.* porphyry and 
have breo filled bv calcite at ihe same time as the 
breccias of the silver ledge. A noticeable hardening and 
darkening of the limestone is found at this upper con
tact fur 3 feet. Three sheets of porphvrv are developed 
on this hill, one 20 feet thick associated with the silver 
lodge isthe lowest. Above this a smaller sheet m u c h 
decomposed associated with the gold ledge; and above 
this a third sheet which does not seem mineralized. 

In the Silver Cloud mine the silver ledge outcrops as 
a broken, flinty zone with irregular veins of barite. T h o 
drift at the bottom of the shaft shows a strongly frac
tured zone. T h e fractures are open and huge, without 
vein filling, and indicate the action of faulting. These 
fissures contain 110 ..re, and wen* later in origin than 
the Vein filling of the sibrr ledge. T h r rock Cllt 1»V 
these planes i*- m u c h mela rphused. Il is an altered. 
Chertv, broken limestone, dotted with small blotches of 
calcite m- barite, and is rol bv veins of calcite in a net
work. Large goode cavities o'ecur, lined with crvstalsuf 
dogtooth spar. Barite is r u m in bunches or pockets, 
veins or geodes. Malachite and copper stains occur. In 
s oof the crevices a good deal of kaolin clay occurs. 
T h e ..pen fissures were later iu format ion than ihe 
calcite veins and geodes, as thev cut abruptly through 
those. T h e softer and decomposed porphvrv is actively 
prospected f< 

T h e mineral whirl 
in.) 

panics th, flinty 

limestone below is unaltered. T h r /one of alteration is 
r Mi feet thick, to -".It in places of great minora Irom 10 toot thick, to nv m places o| great mineraliza-

y( tion. T h e mineralized zone dues not deviate fr tbis 

of the smaller shoots being most mineralized. 

SUMMARY OK SILVER LEDGE GICOI.OGY. 

silver ores characterize a zone of altered limestone, 
following tbe contact of Eagle Hill porphyry along the 
lower surface of the lowest sheet of igneous rock. This 
zone is marked by silicification of the limestone by 
presence of barite, antimony, copper and silver. T h e 
copper is a carbonate, the silver a chloride, associated 
with sulphide of antimony. 
There was greal straining and fracture at lime of 

introduction of the eruptive ruck. Unreins are c o m m o n 
and manv fissures cross the altered rock, but do not 
persist far into the mass of unaltered limestone, and 
there are cavities formed bv the corrosive action of 
circulating solutions. T h c walls of these cavities and 
fissures are covered with calcite, whose large crystals 
show a .-low, quiel period <• 1 formation. Thecalcit'e was 
deposited after the main alteration. 

Silver and copper and antimony were originally de-

waters which contained silica and barium in solution, 
with small amounts of antimony, sil ver and cupper. T h e 
gelatinous silica was deposited as quartz, the barium as 
sulphate, the metals as sulphides. T h e action was 
intense and brief, tbe waters highly healed. That the 
mineralizatiun clings closely In thr porphvrv shows the 
waters were either derived fr the igneous rock or had 
a c. 1 origin with it. T h e minerals whirl, thr 
waters deposited are sneh as would bo derived fr the 

tz called black quartz bv ,1,.* miners'.' Con.: li'"* of contact, ll dues „.,( extend int.. tbe porphyry porphyry. T h e water which accompanied the erupti. 
... i-..11 ..1 1.. A: : „ 1.1 1 1 was srnarated tlointhe lava al the linniir nl o| coolll plete siliciflcution, ..IT ging of nick i a quarts-like "i* <"""** any steeply dipping z, as would I,,' caused »*'*; «* ''I'd Horn the lava at the n enl nl co tiling 

condition, w a e of the lirst stages of a * c by planes of fracture. There are no fractures or water and found . s w a y into t eadjo.i ng roc ft exerted a 
ac T h e quart* is alwavsi is massive: rpfious channels in the zone tin gh which the mineral Soht- P"verful soluble force on tlie soluble est,, e an 1 in 
, n; crystals are rare. T h e quartz which occurs tions could have c o m e exeent the in • fractures in the ;'•* curse "I tins alien, ion the „ os v. c,lepos led. 
in cavities has heen produced bv dissolving agencies. Ibnesl .-at t tact with Ihe yry, and ihey were fhe deposition ol the crystalline calcite •en, marked ll-" 

he walls of cavities and iu irregular cracks, it v 
form frosty coatings. 

T h e silicifving agencies or solutions which replaced 
the limestone- with silica, or quartz, deposited verv lillle — 

-u. in Ihe vein cavities develop.',! at the lime of Ihe m o n y , , r a,el silver. T h e work of these solutions bine to ,11 up the cavities. 
sa meta ri • ael The , on ll ,,. was the removal of lime and depiisition of silica by process logethcr with the cherty alt 
hand, aflei• being entire!v expelled from the rock, e lofgni i-l'laee ill, Mill I destroying the original zone, large veins, n barite occur, s o m e lines in open 

1 features of the rock. In m a n v places, as here, tlie cavities, into w h i c h the crystals oi barite extend, a n d 
= effeei ,.I these solutions is sltown'in the alterati I* the cinnabar coals these crystals. M u c h "I the claj in this 

= = limestone in the veil,itv "I* Ihe ore deposits lo chert or '-'""* "* all.-red det posed porphyry. I'a,ills occur nol 
£ : silica, the derivati * ,„„• ir,,,,, the other being quite unfrequeiitly, an,I the faull crack is Ailed m i l , mineral, 

clear. Quartz in the vicinity "I* eruptive rocks accu 

merely the resull oi inc , caused "by thc intrusive linal s t a 8 0 "' t h i s action, vl,,',, the waters wr,, ,,, 
porphyry diminished in quantity, , le,I an,I deprived oi corrosive 
The"mineralizing agents w e e I,ele,I waters circulat- agents they originally held in sol,iti,.,,. At this point 

i,,g along Ihe contact, containing'silica, barium, anti- the current's v have been reversed: ne oduced 

',1 Iii , i l „ 

- - - * • - * - * 

1 kites in c o m p a c t 
•.'-• ..•••• • • ) " • • • — * , . 

;^-'*A.-^;::.:;;V.';,'..\* *•_••-

_ i . 
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^-fT**/,'1 chalcedonic condition. Soil,,- silicilication of 
stoneof the Mercur district al contact will phyry is 
only a ,•", n result ,.l* metamorphic action. 

Mr. Spurr gives :, very clear explanation ni tlie way in 
which ore bodies are deposited in connection will, igne-

LLXXrS.? OUS r.',ks anti igneous activity, which will apply I,, „,. .., . ., „ ...... , ... ,. 
Leadville and Cripple Creek, Colorado, an,I many other 
igneous localities ol ore deposit, which shows Ihal Ihe mineralization, which introduced 

iiMiuKucii. s s„t M , B.tsis The waler which lavas contain is not emitted till the Ihe gold in some mines, took place after Ihe faults were 
act,,:, e I solidification, when, bv process ,,( developed. (The gold may occur in combination wilh 

in and crystahzed a- pure while calcite ,,, mimeroii.. crvslallizutt t ,s separated out an.l becomes conspic- tellurium, as al Cripple Creek. Colo. , There is rarely 
fissures and cavities opened hy llie silicifving solutions ns In ils fluidity. W h e n the solidification takes place over one-halt* at cc of gold to a Ion of ore, and three 
forming veins set oral inches wel,, lining walls of large at Ihe surfaee il forms clouds of steam which issue fr unces is ter, rare. The greatest mineralization in the 
cavities with beautiful crystals of clogl I, spar. These I cooling lavas, but where the rock is forced i a Iten gold ores is al Ihe lower contact of Ibe thin sl I of 
veins are found everywhere I are indicative of , - state between the strata, sn thai the water which is Sep- porphvrv nexl above Ibe I,,wesl or silver ledge sheet 
siderable icrahzat lore tl st lined in the arated is still undci siilliriont pressure to keep it. in a wilh ibe blue limestone, trom ibe eonlael ll *e 
t"bc ,11 s -al •. liquid Btate, there results intensely heated solute 

Tin- ,l..e.- ,,.,t -l„,„, however, ant close connection capable ,,I* a greal degree of corrosion. These solutions 
m tlepos hel ween Iho limespar and tl re-. I, is acl sl violently al Ibe , lad, and be, , rapidly 
H"* I *>,*",,, be, I , III! I* ibe r,,ck w h i c h is signili- cooled o n penetrating Ibe adjoining rock, a n d in case ,',l 
'•nm "I the intensity of Ibe action a c c o m p a n y i n g or small bodies of igneous rock at a short distance, bee, 
inducing mineralization, a n d the calcite, i ing later, incapable of ch altering power. Lavas possess a 
Idled h y a s l o w , |, ,-,„, ss ihe cracks and cavities formed Wonderful power of retaining (or a ver, long lime and 
''.; '• *-'•'•••'* ac ' 'b,* ralizcd solutions, u he in nl of solidification, considerable quanti- above* the s ., U p o n fissures occur; als her 
I he calcite veins are nol intimately associated will, ore; lies.,I* waler, showing that heal does nol exclude the lissurcs lil led will, calcite, belonging lo an earlier period 
"-"""' Ibev are barren. , In Ihe volcanic region wesl action of water and thai Ihe latter has even at high than the lis-,,re ; these are relv gash vein-, whilsl Ihe 

'I'l'h* < reck, ( ol,,., we have observed m a n v large | temperature an affinity for Ihe silicates of lavas. T h e open lissurcs mark a period "I* sheeti I Ibe rock alter 

'een,Is, asal Leadville, d o w n w a r d inb, lli, limes 
I* few leel will,"III change, tilt'., falb "IT r;,|,i,lll. so 
Ihal the ore gives place irregularly illered ' and 
barren li s .carrying only a trace of gold. T h e 
ore is riches, where the alteration is greatest. 

T h e porphvrv al contacl shows manv irregularities, 
"" g up and d o w n along the i *se of the 1 Is I 
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the format ion of the calcite veins, and are of greater' Colorado, and elsewhere, is that ' aflc erupti. ,sl 
length than the calcite ones, hut often foi In wing a calcil 
vein as a line of least resistance. .Mining slops at the 
lower contact of the altered porphyry, leaving a clear, 
quite regular wall. below, the mineralization extends 
more irregularly and gradual Iv into the limestone. 
Average thickness of available "ore is 7 feet. A con
venient distinction between the altered porphyry and 
altered li ineslonr is t hr presence of calcile Veins in llu* 
! » ! n e f ™ . wh\ch are neve1' 1|"

ll",i in the PMphyjry po rp hyry of slight thickness and much decomposed and, 
"'V ' ™ ' , n ™ a n 3 Ca»f shor i;'':;l(""".h:ll,llll"-:as is so often observed in mines, the porphyry owing lo 
and sheeting, and .s open fissured. When* fissures are decomposition is „ot easily recognizetfeven L an igneoir 

rock, bul this material can he traced through variou 

body of heated lava m ay remain beneath the bottom 
of the crater in which (he process of solidification goes 
un slowly lor an indefinite and very long period afford
ing a continuous source of aqueous vapor charged wilh 
various mineral substances." 

•nil-: GOLD LEDOB. 

The gold bearing horizon is about 150 feet above the 
the silver ledge, li follows a sheet of Eagle Hil 

'HE YTLCAN EXPLOSION. 

A Description of tht' Mine and tbe Conditions 

Existing Therein. 

The Work nf Rescue ami an Investigation of the 

Probable Cause nf thc Disaster. 

al wlu 
alizali. 

th. 

o a distance from the mine where it passe-
unaltered and undoubted porphvrv. Tli. 

•ible and only gauged bv assays, 'li'isass,, 

Ih, 

widest there is leasl mineral] 

sherin I anil tho fissure narrow, most mil 

OCCUl'S, nre solutions being detained in I 

passages, whilsl they passed rapidly throng 

ones, leaving in. deposit above tin- Contacl an 
, • ,-? .. '• ,, , , , , - , ', einted w i h arsenic rea gar , cinnab.,., ,,..., ..-,.,,, -

a u d i o rah/a ion ol he norphvrv lakes plaee slow Iv. , •. ... ' . ,. P ' . ,,.' • l- ,. 
.,,, ., , , , ' ' • ; • ,' t 1-1 1 n rite, eale e, g v p s u m , ( hinese a e. is associated o 

In* alfied porphyry al ways conta ns a trace of gold. ,. ,* \ * , 1- -,* • r . i -, 
,,., ,, i, »• * • 1 * , 1 1* 1 f with a zone of broken cherty, s bcitied mestone and wil 
When* the alteration is least and mineralized /one of _ , ,-1 1 1 .- 1 1 1 e 11 1 1 1 T I * 

,, , ,, a soil , .1 11 lack 11 ssi le lork lesonihhng a I .lack shale. 1 hi 
nl Iv al I he e n - • ,. ,- , • ,, , n , 
11 • ., . . is gn*a v nu nerah/e. r-i.rcia v I.v tea gar, iron IIVI i e 

OH*I wilh Ihe porphyry. Occasionally the whole **•. ,* .lvl.P„r-i„» half m ounce'.'old tn ton The or 
porphyry sheet m av bo sufficiently inipregnnled with i' *""• ' ,, ',",. &, ' ,'.,,,.* . .-̂  i 

1 - ,- , , •• . . II - t i i : .̂i i i /OIK* is wel dehned and 20 ee hick 
low grade ore to be mined bodily (as in the Little Johnny, ., , • 
Leadville). Shrinkage causes cerlain planes of weak- • , . 
noss to develop in tbe limestone, causing vertical cracks, ! ' " "''•" ' 
-*•• H.-I the rock is divided into blocks, between which o c™rruice 

.... Limestones are nut as a rule favorite depositories tor 
penetrates inward. Ihe vertical M „„ t, ,„,. |,.;L(1 .md si|v h|]| ,,„.* .,,.,„ ,,,.„. 

I' lllTII I N S I'llllll'll il III ; „ , , I I i *i i , i , e ,, T *i.l I I . 1 I II 

, . , ., ., is para lie le. I liv I hat ut t ho bill le ,1 oh nine at, beat I \ die, 
opening n o he rocks through which thev pass .. the ,, \ . , . .. ,, , , . 
'• "T- •' .. " ,• ,,.. • * , ... , I < olo., w h e r e in a s o m r w h a i similar w a y the gold is at 

mineralizing currents. S o m e t i m e s like at I rilip e ,. . . . i , „i i e 
,. i , .. i i i ,i • 'he contact /..ne hot w e e n porphvrv a n d llinestonr. 
< reek thev are c r o w d e d e ..se luge her, . n in i ng a ,. , ,, , ,, ,, i •* i i 
, , , , , - , , , . , V i ^ i • I'oubtlessin holh eases lhe .orvhvrv is in..re rosponsiho 
sheeted zone. A d u g s uch /ones he pi \ ori/e. rock ,- ,, , , ,, ,, ,• } - • , •• , , ' 

, , ,-, . . B • , 1 - 4 . 1 h " the gold Ihan Ihe hniestoiie, which is merelv a coii-
c r u m b e s readily a m i is carried a w a v , leaving thi' o p e n 1 • , p , i * i • i .- i . -. 

, * , ., , .,,, -• ,- 5 , ' . venirnt receptacle for anv k ii n nre bv reason ol its 
fissures w e have described. 1 he nnneia 1/atlOll •*! the , , . r , ', •, ,. • ., , 

,, , , • i i . ,1 , e solubihtv a n d cavernous structure. It is llu* tea cup 
go it ores occurreit al a period later t han the minora hza- • - , . * . -, ., . „ . . ... , , , • , \ 
f. f ,i *i l l i .i i* .* t .1 i -t whicli holds the tea, lint not the teapot which pours i 
tion of the silver lodge a n d the formation ol the calcite . QT D e r l , n D S „ \n.{U.v <]ni-lU. i t ' N , l u. , ^ e ) jt|lll 

veins which are s.. abundant in all the rocks. . •'. , i .- *. • , i ,'. ,-'',» , , 
.... .. ... , , . ,. tl • , ... w Inch the i in u n I is n. red t o n the sponge w neh ho M s 
1 ho ver ica tissures existed be ore I,, arrtva lot the -, -p. ui i i * i. .- i .\ i 
ii , ,, , i f JI • i- ,- 'I- ihe black shale is an alteration ot the porphyry 

ul ot the sul-

Writtci 

iiuTuesdav 

. Ml* 

li 

In some 
ondition and the got 

is contained in Ihe original sulphide 
Of Ih.* gold in a linieslo 

ah. 

,:.|. 

gol. a m i were the channels d r tins nunerali/aUon. s, T h e decinposili, 

Thai I he gold ledge was nillicrall/eil alter the silver ledge , , • , ,. . • ,' 

Si I ver Lcelv 

orals d o not trai 

phvrv had nearlv 

siti; i: before ihe 

Em HED 
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;r.*ss inlo (he silver ledge. T h e por 

cached its present state of d e c o m p o -

als wen* deposited. One of the chert. T 

"* zone which makes it easy to hr followed. The oxidized 
..res have been the mosl worked and readily vield up 
iheir gold to thr influence of cvanide of potassium or 
the cyanide process. In the sulphide state, however, 
ihe ..re- have to be roasted and tlie sulphur driven off, 
a process which entails some dss. 

si vniAKV OF T H E GOLD I.KDGE. 

The gold ledge is developed as a mineralized /..neon 
the lower part u[ Mercur I'.asin, mainlv on Mercur and 
Marion hills. It consists uf an altered limestone, fol
lowing the under contact of a thin sl I of altered vv bile 

rphyry. The mineralization of the limestone along 
the contact of this upper porphvrv is nut continuous, 
hut varies from 20 feel to nothing. The lines of greatest 
mineralization coincide in direction with a sel of nearlv 
vortical northeast fissures, forming " shoots" or chan
nels. The ores are of two rlasses, oxidized and sul
phides. The former are extracted bv the cvanide 
process, the latter bv roasting. In Ihe sulphide zone 
the ores are soft and shale-like; in the oxidized /.one, 

1 easily pulverized ; both contain much scattered 
lint of gold in thr ..res rarely exceeds 

three ounces to the ton ; silver is absent 
Thr mineralization of th.* gold ledge took place after 

ihe silver ledge, bv gaseous rather than liquid agents, 
which ascended along open vertical lissurcs from some 
uncooled bodv of igneous rock below, impregnated the 
'/one atthe lower contact of ibe porphvrv sheet already-
made porous from the effects ..f the mineralization of 
the earlier silver lodge, with arsenic, mercury and gold. 

Coal Fields of China. 

hilia Il.ia/.l ni ,1 

ll„ 
v 17. l.siNi, quotes JI 
'okingand Tientsii 

** There an* -v nip* 
Peking are awaken-

"neeriii] 

m a r k e d signs of alteration ui th.- porphyry is like what 

is c o m m o n at t 'ripple ('reek, < 'olorado, viz., curious pat

terns a n d concentric markings of m l and yellow oxide 

of iron nu thr porphyry ground mass. Tin* limestone in 

alteration s h o w s the removal of calcite and replacement 

b y silica with a great deal of m o r e or less porous chert, 

which Hills observes is d u e tu thr leeching Oul uf the 

siliceous element of thr limestone and cnncenl rat ing 

t h e m in thr for i cherl nodules. 

T h e realgar, w h i e h is a conspicuous mineral iu the 

deposils, i- a sulphide of arsenic ol' a rich reddish b r o w n 

color altering on oxidation to a brilliant vellow. T h e 

impregnati f the limestone with mineral took place j T h e North Chin 

bv Idling eav it i.-s fi- which quartz ur calcile m a v h a v e ' writer uf " T h o S 

been leeched out, also bv actual metasomatir M,l,-tiiu- Timtn, of the 28th ultimo, as sav 

tion or replacement, as at Leadville. sindicating that tbe Chinese i 

T h e ores of the gold horizon were originally deposited nig to Hn* advantage of employ: 

as sulj.hid.-, and all stages of ih.* transition from nit- knowledge and machinery. Considerable coal fields 

phides to oxides ean Or srrn where I hr ores areexposrd. extend o\rf a vast area ol" the mountains north and west 
T h r agents w h i c h brought about thr mineralization I »f «1"* capital, at a distance of aboul 100 li from it. 

were ascending, rising from below, till thev mei the T h e y have hitherto been w o r k e d by the stereotyped, 

sheet of altered porphvrv. w h e n they spread'oul along ' irrational, m o l e fashion, so characteristic of Clnne-e. 

the under contact a n d so produced mineralization. T h e W h e n the natives discovered the coal s e a m s on the 

channels along which thev rose were the ..pen vertical M l , l t^ of the mountains, thev c o m m e n c e d digging into 

fissures. W h e n * those lis-iirr< are thickest the mineral- them, a n d in s o m e places they have penetrated as far as 

ization is greatest. •V**1 ^et, in others only a few h u n d r e d feet, w h e n they 

In the case of the silver ledge the agents of mineraliza- "''n' stopped by water, witb which difficulty they have 

ti..n were heated waters derived from the lava at the heen entirely unable to cope, and ihe mines have con-

time of consolidation. In the case of thegold ledge the sequent I v, in m a n y eases, been abandoned. We are 

p h e n o m e n a being soiurwhai different; w o m a v suppose B , a d . however, tu hear that s o m e n e h Chinese, stirred 

thai the mineralizing agents w o n * m o r e iu a gaseous '•>' *-••*' railway m o v e m e n t , have entered into contracts 

than liquid condition. T h e various metals found asso- "ith a foreign engineer to develop the mining pussibili-

eiaied with the gold, such as a n t i m o n y cinnabar, etc., ties of the northern districts. 

wore just sucb as would easily pass into the slate of "China's coal fields are exceeded by n o n e but those 

vapor a n d the last also to b e deposited. T h e p h e n o m e n a '" America, and ina m o r e distant time tbey will have 

of origin a n d ore deposit scorns verv m u c h like that •'•lll:'1 effect on the c o m m e r c e a n d manufactures of the 

going on at the Steamboat Springs, N e v a d a , w h i c h w o world. T h e c o s t of sea freights has heeu low e n o u g h to 

have before described in T H E C O L L I E R Y E N G I N E E R V M . allow tin* c a i tn he carried to distant countries a n d sold 

M E T A L M I N E R . m u r e cheaply than cual from nearer sources; but the con-

After the eruption of ihe po'rphvry a disturbabce Btrnction ni' railways, the i m p r o v e m e n t of navigable 

brought abuut a set uf vertical fissures establishing a ''vers a n d other m e a n s of transport are, m m a n y coun-

c o m m u n i c a t i o n with a b o d y of uncooled igneous rock at tries, entirely altering the conditions of the eoal trade, 

a n uncertain depth a n d affording a vent for moist volcanic a n d in Japan, India and Australia the native coal is 

vapors T h e limestone al the lower contact nf the por- 'rapidly superseding the mipurted c.al, a n d the s a m e 

p h y r y h a d been partly silicified at the period of the pri- change will eventually take place in South Africa a n d 

m a r y mineralization a n d iu the succeeding period h a d ••• r , l , l l ; l M I " " the coal deposits are developed. 

been rendered porous bv thr leaking out of a large pari 

of the residual lime. Along this porous /on.* the vapors 

spread out, a n d becoming cooled deposited the gold and 

Ol her minerals and penetrated slightly u p w a r d int.. the | W e have received from Messrs. IT. E. Collins A ('... ;i 

altered but less porous porphyry. L a v a retains heat a n h a n d s o m e illustrated pamphlet, which is a report of c 

en..r us time after eruption. Al Jorullo, in Mexico, a , comparative test m a d e bv the Pittsburg Testing Labora-

bed of lava emitted vapors from lissurcs ion years after tory, Ltd., for Currie Furnace (V.., asto the relative ol li

b s eruption. Such would supplv both heal and vapor ciency nf Cahall a n d P.abcnek A Wilcox boilers. Tht 

for mineralizatiun. A poinl worth noticing iti cases uf result's nf the test s h o w higher efficiency for the fonnei 

mineralization in volanic areas like (ripple Creek, than for the latter boilers. 

Boiler Test. 

ruing. February 18th, IS'iti, an explo
sion occurred al iho Vulcan mine"operatcd hv the Atchi
son, Topeka and Santa Fe Coal Company, nne and one-
hall miles southeast of the town of Newcastle, Garfield 
county, Col..., which resulted in the death of forty-nine 
men including James Harrison, the mine foreman, John 
Funke, assistant, min.' foreman and Thomas Larrigan, 
lire boss. 
The c.al hearing strata at this mine pitches about 47/° 

and the strike of ihe seam is southeast and northwest. 
There are several workable seams of coal on the prop
erty, the Wheeler and Allen seams having an aggregate 
thickness of aboul 7<>'. 
Thr mine is under the management of Mr. C. .1. Dev

lin, general manager of the Atchison, Topeka and Santa 
Fe II. K. Co.'s coal properties; Mr. Robert T. Herrieke, 
local superintendent and Mr. Joseph Fletcher the com
pany's mine inspector, who inspects and reports on all 
the mini's owned by the company about every three 
months. The immediate officials at the mine were the 
foreman with an assistant and three fire bosses who each 
worked eight hour shifts. 
The accompanying map of the mine on a scale of 400' 

to the inch will enable the reader to arrive at a good 
idea of the conditions existing at Ihe mine and will 
make clear tho statement uf m y investigations as tn the 
can-.* nf the explosion. The mine is opened bv a slupe, 
.1, driven un a pilch uf 5° 13' fur 250' through the sur
face wash and the measures underlying the Wheeler 
seam. At this point the bott slate of the seam is 
encountered and the slupe is continued in a direct course 
mi the bottom slate diagonally across the pitch. From 
the point whore Iho slope strikes the bottom slate of the 
seam the average pitch i*s about 30°. The air course, /.', 
parallel to the slope, is driven on nearlv Ibe sa pitch 
as the slope wilh the exception that near the surface iI 
is driven on about 40° pitch thus short -on ing the distance 
for the connection al the crop entry. The total length 
of the slope and parallel air course is about 840' from 
Ihe Ith. 
At a point about 160' from the mouth nfthe slupe, the 

right, <.r west entrv, '', IB turned off on a pitch of *_'7L\ 
funning a vory shorl curve and a sloop grade for haulage. 
Over this entrv a wooden air bridge /', is constructed 
fur the main slope air course and about 7-V above this air 
bridge a shaft X, is sunk from the to]),if the seam to 
the bottom ofthe parallel air course, and the right entry 
is driven I., ihe west boundary line. Al 250'from the 
slope ih.* right entrv runs on the strike of the seam and 
a double parting about 13' wide and 100'long is con
structed for th«* purpose of facilitating the haulage. 
This is shown at the point E on map. 

Al the uuiside end ..f the parting close lo the point of 
strike, a cross-cul is driven to the topof the seam and 
from this point another air course /•', is driven parallel 
to the entry and to the vv.-si, boundary line. The upper 
and h.p slale air courses are connected bv au air bridge 
driven through the solid cai across the main right entry 
at '.'. Al ISO' ft- ih,* outside end uf the parting the 
lirst room or breast is turned off. In this entrv there 
are eight rooms and sixteen chulcs as shown'mi the 
map, and the inside room is driven up nearly on the 
boundary line. The distance from Ihe point where tho 
enlrv begins to run on the strike of the seam to the face 
is 7in'. Ai a point 730' from the i ith ..f theslope 
the left or east entry //, is turned off un an easy grade 
and curve. A parallel air course along the top'slateis 
driven through the slope from iho main slope air enurse 
i sec / ). The main left entry and parallel air course are 
abon | !>20' from Ihe slope. In lliis entrv I here are eight. 
rooms and sixteen chutes. 
The rooms are all turned off the main entrv and on 

the bott slate of the seam; they are 40' wide with 40' 
pillars between them. There are two chutes to each 
room thus forming an entrv pillar of about 25' between 
the chutes. At a point about 30' up the pitch the chutes 
are connected bv a cross-cut and Iho face of the room is 
then formed. The miners lake out from 7' to 8' of the 
coal seam and 4(1' wide in the breast. There is a man-
way built on each side nf the breast about 3'x 8', or 
24 sq. ft. sectional area for ingress and egress and for 
ventilation uf the face nf Iho workings. The m u m s aro 
driven up about 175'from tin* entry and then slopped, 
after which all the cut coal is taken'out of the room. 

Another operation then takesplace. Men selected for 
the purpose, called "top men," are put to work to cut 
the seam al right angles to the pilch and up lo the lop 
rock, then the whole tbickness of the seam, about 45' 
of coal, is blasted down and taken away through the 
chute below, care being taken not to draw* nut too much, 
so as to give the men something lo stand on and keep 
Ihem close lu their work. On arriving at Iho tup of the 
room in taking down the t..]i coal, the breast is tapered 
off so that there will not be anv point nf it higher than 
the top cross-cut io Ihe bottom cai. This is necessary 
because if ihe top coal was excavated higher than the 
air current there would be an accumulation of fire-damp. 
Tin* firsl operation uf working up the room is done bv 
thr vard and the tup cnal men are paid bv Ibe dav. \^ 
soon as the top coal operation is finished all the coal is 
taken out as rapidly as possible because if left for any 
length uf time it is liable to spontaneous combustion. 
The coal is loaded bv men selected for that purpose who 
are paid bv the dav.' 

At the time of the explosion the mine wns ventilated 
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by two fans A'A', of ih 
Guibal fan 12'in diameter with blades 5' 6" in width 
and the other was a double Murphy fan 6' in diameter. 
These fans were capable of producing from 38,000 to 
40,000 cubic feet of air per minute separately and from 
-Vl,IHW) to 00,000 cubic feet of air when working together. 
The interior of the mine was so arranged that if ..ne fan 
was disabled the one fan would ventilate the whole 
mine. The right and left entries had separate and dis
tinct currents of fresh air from the outside. Each cur
rent was again splil iu the mine thus giving a separate 
current for the room workings and Iho entries. The 
split currents joined at the face of the entries and 
returned through tbo main entries. Air crossings were 
built ..r formed in all practical points in order to avoid 
doors and to keep a continuous air current through the 
workings. Tbe mode of ventilation aud its distribution 
received great attention and was, in mv opinion, well 
conducted. 
The management recognized thc danger incident to 

th.* presence of oal dust and took the following pre
cautions. Under th.* brow of the bill and about 50' 
above the mouth of the mine throe large wooden tanks 
}', wore constructed, into which water from the Grand 
river was pumped. The tanks are connected with a 0" 
wrought iron pipe nnd the pipes running into the rooms 
are connected m 4" pipe on the entries which are 
reduced tu 2" in the r s. Two-inch valves aro used 
on the room connections; some of the rooms have pipes 
rn-ar tb-* face but generally a hose connection is made 
and the hose is moved to the point of watering. The 
huso has a reducing nuzzle and by the use of it every 
section of the mine oan In- reached from the nearest 
connection. Tho altitude of the tanks, which are about 
330' or more above the entries, yields a pressure of nearly 
140 lbs. to the square inch. There was a man engaged 
for the purpose of extending the pipes and sprinkling. 
[ consider the svstein as good as oan be adopted. 
The subject of damping or sprink

ling tbe dust in tbe mines uf Colorado 
is gaining favor among the mine ofli
cials. and there are very few officials 
who do not recognize the importance 
of keeping the dust from contaminat
ing the air current. .Some of the ex
tensive mines in the southern part of 
the state are now watering all their 
haulage ways and tho oflicials state 
that great benefits have been derived ; 
the quantitv of air is increased and 
improved in quality, and besides then-
is a perceptible decrease of tempera
ture in the mine. Where explosives 
an- used to mine the coal the dust 
question is a matter of groat import
ance and should not be neglected al 
anv time, and it should be burno in 
mind that sprinkling is not sufficient 
tn overcome this dangerous element. 
In order to be on the sat'.* side the ..lust 
must be well watered. The Prussian 
Fire D a m p Commission ami other 
authorities say that the dust must be 
dampened with -id', of its own weight 
of water before any degree of eili
ciencv is obtained. 
Previous to the explosion I made 

sev.-ral inspections of the mine in 
companv with Mr. K. T. flerricke, 
superintendent, and Mr. Connors, 
wlm was then the mining buss, and 
invariably found the mine in good 
condition. At the time of one visit we 
discussed the question of safety lamps 
and the management informed m e 
that thev had decided on the use of 
the Mueseler lamp to replace the 
Clanny lamp then iu use. I approved of the change, 
and tliat was the lamp used by all workmen except the 
lire bosses ai the time of the explosion. (.In tho whole I 
considered the mine in excellent condition and had no 
suggestion to make P. tbo management w hereby a 
greater degree of safety could be secured. There were 
no rooms in operation at the times of m y visits, all 
plaees bring worked in eight hour shifts in order tn 
make speedv developments. 
t)n September 20th, 1805, Mr, John D. Jones, Deputy 

I nspector, made an examination of everv working place 
in the mine, accompanied by Mr. It. T. Herricke, super
intendent, Mr. James Fletcher, inspector of mines in 
behalf of lli.* A. T. &S. F. Co., Mr. James Harrison, miue 
foreman, and Mr. John Funke, his assistant. This was 
Mr. Harrison's initiation to the mine. He was anxious 
P. see every place as to iis condition, etc., and he was 
satisfied that everything was well conducted. Deputy 
Inspector Jones reported as follows: " Quantity of air 
entering per minute, 32,500 cu. ft, A current of air is 
carried through all the working faces, also a supplv of 
water to sprinkle the rooms. The haulage ways are well 
timbered. A new fan will be put up in the near future 
which will undoubtedly be of great ben,-lit." 
This additional fan wa- pul in operation on the 15th 

of October, I ••*-!>.".. and the two fans gave a c bined vol-
innn nf .--il.lKKI cu. II. of air per minute, with neither fan 
r ting at full capacitv. W e were notified of this bv 
the officials and we fell assured lhat another safeguard 
had hr.-n added to tho Vulcan mine. Hi, February Sth, 
1895, I made another inspection of the mine in company 
with Messrs. Herricke, Harrison and Funke. On this 
day the mine was not working. There wen* a few com
panv men at work in No. 1 room on the loft entry. I 
inquired of Mr. Herricke as to the condition nf the mine 
previous to entering and he informed ine thai llu- mine 
was in better condition than ever before. W e walked 
down III.* Slope P. the loll rlillV :llld there met Ml*. 
Harrison, and we examined the mail d back entrv. 
W e tben ea back and went up P. ihe top coal room 
where (here were five men al work blasting down top 
c.al. Here I found a g 1 current of air and a hose for 
Ih, purpose of -prinkting the dust. The dust had just 
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been sprinkled at the time: 
ready tn lire. W e examine, 
tup coal with a Davy safety 1; 
tiro-damp. I inquired if there were any more rooms in 
the mine wnrking top coal and the answer was in the 
negative. We then came up the slupe and the six shots 
were fired By the time wo arrived on the knuckle we 
hoard tho six shots in the top coal room going off quite 
distinctly. On leaving Mr. Herricke, Mr. Harrison asked 
m e if I had any suggestions to make and I answered no, 
but that they had a mine to look after that required 
great care and attention. I did not visit all the working 
faces, but was satisfied from what 1 had seen that the 
local management was doing everything for the safety 
of life and property. In many cases where the miners 
are of the opinion that the oflicials do not comply with 
the law regarding coal mining we receive complaints, 
but in this case we have never received a complaint 
either by word or letter. 
On tho 23rd of February I received a communication 

from (Iovernor Mclntire as follows: "I desire to call 
your attention to the necessity of the most careful ami 
scrutinizing investigation on your part into the causes of 
the recent terrible disaster at Newcastle so that the 
responsibility for the awful loss of life may be placed 
exactly wliere it belongs. Allow no stone to be loft 
unturned in getting at the exact truth." 
I can conscientiously say that I did as the Governor 

directed me. However, myendeavors were fruitless and 
I am sorry to say that no definite cause could be found 
for tho disaster. If the exact cause could be found and 
the blame placed where it belonged we would obtain 
some satisfaction for the relatives of the ill-fated miners 
and probably prevent a repetition of a similar accident 
at this mine or at other mines working under the same 
conditions. 
There are many causes by which an explosion may 

occur at the mine in question. If a door was left open 
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for a short period an accumulation of gas would be the 
result nnd a defective safety lamp would ignite the 
mixture. Under the same conditions a careless miner 
might open his lamp and set off the gas, or a blown out 
shot might cause the disaster; a too heavily charged 
shot may do the same thing. A sudden outburst of gas 
mav take place and impregnate tho ventilating current 
and form an explosive mixture and the same coming in 
contact with a naked light or a flame cause the explo
sion. Other modes could be enumerated by which a 
disastrous explosion might occur in a gaseous nnd dusty 
mine. However, I must form an opinion of the cause 
from obtainable evidence. 
As I previously stated, the mine, in m y opinion, was 

in good and safe condition and there was no accumula
tion of gas or dust. I will even say more, and that is if 
the most competent fireboss had examined the mine a 
minute previous to the explosion ho would have pro
claimed the mine to bo perfectly snfe nnd in a workable 
condition. By this I moan to say that onr present mode 
of detection of danger is too crude and the danger lino 
is much too high. W e aro aware that it is impossible to 
detect loss than 2', of lire-damp in t he atmosphere of a 
mine with the common Davy lamp and generally our 
fire bosses cannot detect less than 4# which in itself is 
nearly at the explosive point. Experiments prove thai 
ev.-n less than 1 # is very dangerous in a dusty atmos
phere. Some experimenters claim that some kinds of 
dust, in the absence of any gas, is explosive, others 
doubt I he phenomena. 1 In we ver, all ex peri ments have 
proved beyond doubt that when both the above ingredi
ents aro in the ventilating current (I ire-damp being less 
lhat 1 ', ) it becomes highlv explosive under certain con
ditions. With those remarks in view, let us consider 
the conditions existing iu the Vulcan miue. Kverv 
person that has worked in the mine is well aware thai 
great quantities of gas are constantly transpiring from 
the strata anil that the coal is naturally dusty, and fur
thermore, explosions have occurred in this field which 
have been claimed to be due to dusi alone. Then* is no 
doubt that the .lust produced in the Wheeler seam is 
highlv inflammable. 
Nuw the question arises, How could the explosion oc

cur? We admit that gas is emitted freely from the strata 
in an unknown quantity ns to percentage in the air cur
rent, but not sullicient to bo detected bythe Davy lamp, 
and there must be some small quantity of minute parti
cles of highly inflammable dust in suspension in the 
air. Such a mixture would be nun-explosive in contacl 
with a naked light, hul highly explosive if detonated by 
a blown-out shot, ignition of loose powder, or a small 
quantity of fire-damp. From the location of the bodies 
of Mr. Larrigan an.l Mr. Funke, and the course taken by 
the force of the explosion, I am of the opinion that the 
explosion originated in the right or wesl entry near one 
of the chutes between No. 7 and No. 10, shown on the 
map at points M and A'. The timber fr.uu this point 
was evidently forced inwardly and outwardly. The in
ward force traversed the entry and forced its wav tn the 
parallel air course and backward, some of it going up the 
manways No. 15 anil Nn. li; at point 0 nn map and over 
tho top air course and nut through the fan npenings. It 
is evident, however, that in passing through the top air 
course and rooms, the force was not greatly augmented, 
because the air course was found in good shape, the only 
damage done being at tho mouth of the fan openings. 
That tho greatest force came through the main right 
entry is evideni by the manner in which the timber 
was strewn. W h e n tho outward force arrived atthe air
bridge located across tbis entry at D, a weak point of 
resistance was found and tlie force expanded, some of it 
going up and down the main air-course parallel to the 
slope and most of it in contact with the return air from 
the left entry. The force going up and down tho main 
air-course (and intake nf the nunc) did nut got the nec-

a fresh supply of oxygen for th. 
The force on getting in contac 
left entry received tho inflan 
sary for augmentation anil we 
doing much damage to the tii 

wliich was knocked nut. "and this at 
the entrance into tho loft entry, and 
five or six mure at the double parting. 
It is evident that the force going 
down the air-course preceded that 
going down the slope. This is proven 
from the fact that the stoppings in 
the cross-cuts were blown outwardly 
intn the left entry, the most conspicu
ous being that of "the regular stoppings 
between tho left air-course and tho 
double parting at P. Evidence of 
great violence in the force traveling 
inwardly through tho air-course and 
entry were found, and I am of the 
opinion that it was aided by explo
sions of powder which the miners had 
iu readiness for their use. However, 
vv.* cmld not tind direct evidence to 
localize thisany more than that tho 
augmentation of the explosion was 
very great. At the face of tho left 
air-course a car was found, the ends 
and sides of which wore smashed into 
kindling wood. The bodies found 
near the face of the main entry were 
badly mutilated. The forces coming 
in through Ihe air-course nnd main 
entry met at about No. 12, or at point 
R. This, I think, caused groat com
motion at this point. After expend
ing all the elements of energy tho 
reaction took place and volumes of 
smoke came out leisurely through all 
the openings. 
I have as yet omitted to explain 

bow I think tin' explosion originated. 
Tin.mas Larrigan was supposed to 
examine every place in the mine pre

vious to filing any shuls. Ho was also supposed to fire 
the shots. Now, I have formed an opinion that one of 
the chutes in the right entry had becoind blocked, and 
in order P. remove the stoppage it was necessary to put 
in a little powder to start the same, and in so doing the 
explosion occurred. I havo no doubt that Mr. Larrigan 
examined the condition of the place and used bis judg
ment as to the amount of powder, etc.; hut there may 
have been a small 
chute at a point he could : 
probable that any practical 
same thing he did. Now, 
ment to be correct, I w ill i 
explosion originated. The 
boon placed on the lump 
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damp existing 
ml reach or observe. 
man would have doi 
assuming the above state 
ideavor to explain how th. 
explosive used mav hav 
>f coal blocking the chut 

small quautity of dust, or slack ; 
mid elongate and sot off the small 
(.•ould nol he observed and an ex-
ale would bo Ihe result, and the 
ir current due to this would cause 
ie explosive, and the agency caus-
•ould also ignite the mixture. 
15th, after all Iho bodies were re

covered, we held a conference in the mine consisting of 
the following praelieal miners, all of whom had been 
aiding in the explorations: M. M. Walsh, mining buss, 
Blossburg, N. M.; Robert O'Neill, mining bus-, Slark-
ville, Col...; Ed Flynn, superintendent, Rockvale, Colo.; 
Joseph Fletcher, coal mine inspector, A,, T. & S. F.; 
Robert Elerricke, local superintendent; John P. Thomas. 
mining boss, Rockvale, Colo.; llarrv .lohn, lire buss, 
Rockvale, Coin.; Charles Grant, firi* boss, Rockvale, 
Col...; George Ward, local lire buss, Rockvale, Colo.; 
Iliiiuphrev Davies, lire In.ss at Newcastle lnine. 
Others were invited, bul for some rrasoii did iml at-

leiid. Tho object of Ibis conference was to try and 
localize the point of origin of Ihe explosion, bul no 
definite conclusion i Id be arrived at. 

In examining the effect of the explosion, the reason 
why then- were so many different opinions is made 
manifest. I will here stale that inv opinion is based 
upon thr mosl plausible cause from w hieh il could have 

urred. Many are under tlie impression that it origi-
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blown to pieces and 
* m a p were nearly 
»ers being blown out 
; in. Every w len 
broken except one 
1 the right entry at 

nated from a blown-out shot because it was about tiring 
time w h e n tin* explosion occurred, but there is no evi
dence of any shots having boon fired except tho one fired 
by Mr. Larrigan in a dog-hole near the face uf the lefl 
entry. Then- wore several lamp keys found on the 
bodies, but not a single open lamp. Matches were found 
on some of ihe bodies, Imt there was no evidence found 
that anybody was lighting a lamp or attempting to 
smoke, im taking everything int.. consideration I a m 
of the opinion that tho principal ingredients causing the 
disaster were dust and gas, but that tbe k n o w n line of 
danger was not perceptible, and thai the cause or origin 
is only a matter of supposition at best, and will remain a 
mystery like m a n y other similar disasters. 
T h e eflect of the explosion was so violent that I a m of 

the opinion that every man in the mine died instantly 
and lhat not one oi them breathed anv after-damp. 
S O U K - or the bodies were burned, bul I do nol think the 
burning effects would have resulted in death. T h e fan: 
located on the surface at I\ I\ * 
the three openings shown 0 
closed. This was caused bv tin 
and the dirt thoy sustained e 
stopping and door in the min 
door in the inside haulage cross-rut in tlie right entry at 
.V. This was forced open and nearlv off its hinges; the 
others were shattered like matehw 1. T w o stone 
stoppings were blown out, one between the slope and 
air-course opposite the left entry al I'. and one between 
the left, main air-course and loft main entry on the 
double parting at P. Several stone stoppings" between 
the slope and ils parallel air-course stood the severe test 
and thus aided us greatly in getting air through the 
workings after the explosion. < fn the curve coming oul 
of the right entry nearly all the timbor was blown out. 
M a n y sets in the inside withstood the violence, not a 
set being oul on the double parting. The slope timbers 
were undisturbed with the exception of six sets at tho 
mouth and one near the entrance to the loft entrv. In
side of the parting on the left entry and air-course the 
force was most violent. Nearlv every set of timber was 
blown out and heavy caves of c.al had fallen, whieh 
greatly retarded the explorations. 

There are sumo peculiarities in connection with this 
explosion which caused different opinions as tothe in
gredients which were predominant in the explosive 
mixture. It is the opinion of scientists and practical 
m e n that if fire-damp predominates at the time of the 
explosion intense heal is developed, and thai I races ..] 
iliis will be left on all material susceptible to lire, and if 
the dust iii suspension in I he air cur rent predominates, 
that caking or coking results will he found in abun
dance niter the explosion. In this case we have tn. 
traces of lire on any susceptible material, such as lim
ber, canvas, or brattice cloth. T h e steam pipes were 
covered wilh hay and then wrapped with shredded can 
Vftfl, which was as dry as tinder and strewn all over, but 
even on this we could lin.l no trace uf lire, and with a 
verv diligent search by myself anil others we failed to 
find any I race of coked dusi as a residue. Still, s e ..I 
I In* I..,dn- w. v.- burned in pi*oxiinit\ to sum. ..j iln 
susceptible material mentioned above. Such a state
ment m a y appear tn be absurd, nevertheless it is true. 
The nnly wav 1 can account for these phenomena is that 
the elements in the explosive were not productive of a 
long-extended llame, bul intense heat was created and 
the explosion passed through all tho workings with 
lightning rapidity. That there was intense heat I have 
no doubt, but it must have been of very short duration. 
S o m e of the bodies were denuded and horribly muti
lated, decapitated and disemboweled. Nearly" all of 
them had to be identified by their wearing apparel or 
other appurtenances. 

1 In the body of one of the m e n a watch was found that 
had evidently stopped instantly, owing to the violence 
of the explosion, at 11:27 a. m., so w e concluded this to 
be the correct time of the explosion. I was notified of 
the explosion through Ihe c.airtesy of M r d. A. Kebler, 
general manager of tbo Colorado Fuel and Iron Co., at 
12:45 p. m., and at 2:U5 p. m . received an official' tele
gram from Mr. Herricke, tin* local superintendent. 

In accordance with section 8, Coal Mines Act, myself 
and m y deputy boarded the first available train and on 
board the cars w e met Mr. Kebler and Mr. Willard, 
general superintendent of the coal agency of the A. T. A 
S. F., also Mr. Coughlin and Mr. McGourty, both of 
w h o m had sons in the ill-fated mine. W e "arrived at 
the scene of the disaster about 12:.'I0 p. m . on the follow- , 
ing day. At this time some bodies had boon brought j 
out ofthe mine and a fan was iu operation. (Ireat credit 
is due Mr. Herricke, local superintendent, Mr. Paul 
Blount, superintendent of the Newcastle mine, and his 
mechanic, Mr. Jas. Buchanan, for the expedition with 
which they erected this fan, whieh had to bo trans
ported from the Consolidated mine, engine erected, fan 
cased, etc., it being in operation in less than twenty-
four hours after the explosion. Mr. Choate, tbe 
division superintendent of the Rio Grande, sent some ; 
carpenters to aid in its construction. 

At this time all hopes of rescuing any of the miners 
alive had been given up and w e waited for the fan 
to clear ont the foul atmosphere in tbe mine. During 
this timo w e held a conference as to b o w we were to 
proceed. In this conference were Mr. Kebler, Mr. 
III.unit, Mr. Herricke and myself, and w e decided to 
enter the mine at 2:40 p. m. and that irom inside 
observations we could decide on the m o d e of action. At, 
the appointed time Mr. Herricke, Mr. Kebler, George 
Ward, John Evans, H u m p h r e y Davies and myself 
entered the mine. George Ward, John Evans and 
H u m p h r e y Davies wen'the heroes of the party. T h e 
first obstruction we met was the dilapidated air-bridge 
across the right entry at D. W a r d and Davies passed 
over the obstruction, and penetrated into the right entry 
about 300 feet. O n returning they reported that the 
narrow entry round the curve was in bad shape, but that 
the double parting was in good shape and that tbey had 
not seen any fire-damp, also that there was a good 
current of air passing. Evans, owing to an nceideiit ' a 

nail penetrating his foot 1, returned to the surface, and 
tin* remaining five in the party went d o w n the slope as 
far as the entrance to the left, entry. Here wo found a 
sel of timber blown out, and about. *!')' in the left entrv 
fire-dump was found. W e thou concluded to return to 
tin- surface and take immediate slops to remove the 
fire-damp from Iho lefl entry and at the same time have 
the air-bridge ..ver (he right entrv at /', tetupnrarilv 
creeled. 

W e had all the voluntary help w e needed at lliis time 
and the lirst w..rk done was the placing of a temporary 
stopping on the crop entry; this carried all theair pro
duced bythe fan, about 40,000 cubic feet per minute, 
d o w n to the air-bridge, and returned it through tbe 
slope. Then the air-bridge proposition was considered 
and from I he an 11 Hint uf work necessarv to erect it and 
the greater number of bodies heing in The left entry.lt 
was decided to build a stopping on the entry and have 
the air d o w n tothe left entrv as soon as possible. 

During this preliminary work, Mr. Kebler acted as 
consulting engineer and he coincided with our views 

On Wednesday night, February 19th, aboul midnight, 
Mr. Jos. Fletcher, Saute Fo mine inspector, and Han. 
McLaughlin, superintendent of Starkville, arrived with 
a reinlorci *nl of men, twenty in number, and some of 
1 hem wore immediately put to work building stoppings, 
etc. As vet there had been 110 system adopted asto Ihe 
hours of work. O n Thursday night, Februarv 20th, 
Mr. C. J. Devlin, general manager of the A. T. & S. F. 
coal properties, arrived on the scene. All the details 
then k n o w n as to the condition of the mine and m n d e 
..f procedure were staled tn him. and he was satislicd 
that everything had been done tn the best advantage 
under the circumstances, and that the hours of labor 
were ton long and that in order to expedite the explora
tion it would bo necessary to systematize tbo work. O n 
the 22nd of February llu* following notice appeared, 
signed by Mr. Devlin and approved by m e : 

•*ln order to |..i-h Hi 
ul,- will govern 
* 1 siiitt Boswes will 
•••: others in mine 
" :;. ]'*n for three 1 

-.hii't, $3.00, Eacli 1..: 
bodies out in the shoi 

9 I..'-'el tli. 

Previous to this notice the men had been working six 
hours at a shift and some dissatisfaction w a* exhibited, 
but not enough to delay the exploration work. Messrs, 
Fletcher, Herricke and myself selected eight shift bosses 
who were men of practical experience and acquainted 
with the mode of working, etc. Thev were George 
Ward, Henrv John, John Evans, J. P. Thomas, Joseph 
Griffiths, William Hoyle, Humphrey Davlea and J. \V. 
Smart. Two of these men wore in charge of the work 
everv six hours ; their duty was to direct the men what 
to do and to watch the lire damp that we knew existed 
in the mine. When lliis system was enforced we found 
it difficult to obtain men for the work and many of the 
niinors had tu work six hours in order to keep tbe work 
going. If it had not, been for ihe Colorado Fuel and 
Iron Co. closing down their mine it would havo been 
impossible p. gei the required number of men necessary 
to carry on the work, (in tho L̂'.d of February Mr. Ed. 
Flynn arrived with twenty-eighl men from Rockvale. 
On the 25th, Mr. Robert O'Neill, of Starkville, arrived 
with live m m and M, M. Walsh, of LUossburg, N. M., 
brought seventeen men with hi n the same dale. 
W e won: now well reinforced and everything was done 
that was necessary to expedite ihe work. Mr. Devlin 
left after being there a low davs and entrusted Mr. 
Joseph Fletcher wilh themanageinenl of the exploration 
with the instructions that In* was not to consider 
expense, hut to get the bodies oul with all possible 

haste. 
After removing some of thegas in the lefl entrv we 

were able to explore the double parting 1111 to the 
haulage cross-cut and did nut find m u c h obstruction, 
only a" few sols of limbers being out. At Iho end of the 
parting we fnund that agreat quantity of coal hail fallen 
and had tn he removed. The slope was cleared and the 
cars were put in motion to remove (he fallen cual. T h e 
gas in Ihe two parallel entries was removed by placing a 
temporary stopping in the cross-cuts as wo advanced 
and all the miners were taken into the intake air course 
until it was diluted. O n the night of the 27th of 
February the main left entry was all cleaned up and 
examined. During this time work was als.. earned un 
in the back entry, but from tin* fact, that there was more 
c.al tu handle, etc., it took a few more days to got 
cleaned up, but sm f tin* explorers wont nver tin* 
fallen c a i and found the body of Robert Steiger, track
layer, in tho lace of the back entry. During the time of 
cleaning up tho entries we k n e w that the man-ways, 
cross-cuts between rooms, and sume faces were lull of 
inflammable gas and this was constant ly watched by ono 
ot Ihe shifl bosses in charge, Preparations fur a greater 
supply nf air had been made by repairing and erecting 
tho double M u r p h y fan, and at l'2:'M) a. ni., March 1st 
the fan was started and the air current turned up the 
inside rooms. While doyig this a three-hour shift was 
laid off and only live bosses allowed to bo in the mine. ! 
The quantitv of air had n o w been increased at the outlet 
from 38,000 cu. ft. to r»0,(MH 1 cu. ft. pn- minute, hut from 
the fact that all the shippings wen* leaking, ihe quantity 
playing on the gas did not exceed 28,000 cu. ft. In 
removing the great quantity of gas from I ho rooms 
great precaution was used in keeping all lights from the 
return air and also from the mouth of the slope. B y 
the morning of March "ith all the standing gas had been 
removed from the left side of the workings and all places 
thoroughly examined. 

O n Friday morning, March 'ith, operations were 
started on lin* right entry While tbe greatest force of 
m e n were working on the left entry, preparations won* 
m a d e for getting into the right in order to be able to 
split the air current. B y doing this the quantity of air 
in tho left entry was greatly reduced. However, enough 

air was kept there to dilute all the gas that was given 
off. It is evident thai some air had boon going through 
nearlv all the workings in the right entrv or w e woiild 
have found more standing gas than wo did. T h e only 
place where standing gas was found was at the top slate 
air course and at the top of Xo. S room at 0. W e found 
things in a m u c h better condition hen* than w e expected, 
the worst caved place heing around the curve outside of 
(IK- double parting. O n the double parting an accumu
lation of water had taken place nnd to remove this it was 
necessary to have a p u m p located near it. A p u m p was 
alnady on the ground and in less than forty-eight hours 
the water was pumped out and Ihe cleaning up of the 
entry resumed. O n Sunday morning, March 15th, the 
bodv of Robert Allier was brought to the surface and 
this completed tin* number as reported on the official 
list. During the exploration work some of the shift 
bosses resig 1 and other m e n equally as good wore 
appointed to lill the vacancies; they were Messrs. T h o m a s 
Neesoii, James Daniels, Charles Grant and George 
I'.unn. 
Greal credit is due Messrs. Jones, Deputy Inspector, 

Herricke, Fletcher, McLaughlin, Flynn, i i'Neill and 
Walsh f..r Ihe general overseeing of the work and to the 
shift bosses for their diligence. However, the greatest 
credit is <\iu- Ihe miners w h o wore actually doing the 
work. 
To give the details of Ihe exploration would cause this 

article to he too voluminous. Suffice to say that the 
work was very perilous and tho .surroundings unpleasant. 
W e were fortunate not to have any serious accident to 
any of the explorers. 

Before resuming work at the mine with the full force 
of m e n I recommended Mr. Herricke, local superintend
ent, to m a k e the follow ing changes : 

Have rock stoppings built in all cross cuts between all 
parallel entries, and in placing doors on the gangways 
have Ihem packed or tightened with cement, lime mor
tar, or s • other material not, liable to lire. H a v e a 
f r fans capable of producing, say 60,000 cu. ft. of air 
per minute, In be distributed tu the right ami left entries 
in separate currents and in proportion tn requirements. 
1 lave the air .list ri billed through the working places the 
same as il was previous to the explosion. I recommended 
an exhaust fan as giving better results than a compres
sive or blower fan. In connection with the use of safety 
lamps I a m nfthe opinion that Ihe Mueseler lamp n o w iii 
use is as good as an v. In relighting Iho lamps in the mines 
I ree imended thai nu m a n be allowed tu have a kev ex
cept the fire boss and ihal all lamps he opened in the in
take air enurse. 1 also recot ended lhat the watering 
System >>e kept iu good order and in shape In sprinkle 
all the working plaees, that such timbering as was 
necessary lo put the entries ingood order be immediately 
set, and lo allow no blasting except at stated periods 
when all the m e n except those actually needed to lire 
the shots are ..nt of the mines. I also recommended an 
electric bell or gong in the steam engine house forthe 
purpose of signaling. In case they continued to use 
sleam for pumping purposes, I recommended that the 
present sleam pipe covering be rein..ved, and, if the 
pipes must be Covered to keep d o w n condensation, to 
havo them covered with an asbestos composition. I 
also suggesle.1 the use of compressed air for pumping 
purposes. I requested Mr. Herricke w h e n ready to 
resume work and the aforesaid improvements were 
m a d e to notify 1110 so that I might examine tho general 
condition of the mine. 

( hn* present m n d e nf the detection of gas is too crude 
and as there is n o w on the market a reliable and verv 
sensitive mechanical instrument by whicli small per
centages of gas in air m a v lie delected 1 namely Shaw's 
Gas Testing Machine 11 1 (link the mine inspector should 
possess ..no s..as to enable him to find the percentage 
of gas in I he air currents of our gaseous mines and have 
the air currents regulated accordingly. Furthermore, 
every superintendent of a gaseuus initio shuuld have 
.me of these machines so that daily tests can be m a d e 
nf the return air currents and a record thereof bo kept 
iu Iho local office. 

In regard In tho use uf explosives I would recommend 
the following rules for use in dusty and gaseous mines. 

First.—The powder should be of that brand k n o w n as 
Ihe least productive of flame. 
Second.—All holes should be drilled under the super

vision of a competent person. 
Third.—All holes should be ehnrged, tamped and 

fired by m e n selected for that purpose. T h e charge 
should be in accordance with the burden of the hole, 
etc., and the tamping should be of material nol produc
tive of llame. Before tiring the surroundings shuuld he 
thoroughly examined as to the presence of dust and gas. 

Fourth.—Nn shnis in be fired or powder detonated 
anywhere in the mine except at a specified time and alt 
m e n P. be 0111 of the mine except those actually required 
for tho purpose nf firing. 

Ruberoid Roofing', 

Our attention was recently called to the roofing used 
at ono of the larger anthracite collieries on the breaker, 
engine house, boiler house and other colliery buildings, 
I.y an ollicial of the colliery. It was made from a heavy 
wool fell thoroughly saturated with a water and acid 
proof composition. It was strong and vory durable, 
would nut run at any temperature, contained no tar, anu 
was simple and economical to lay. Lung use had proven 
ii absolutely impervious to moisture, and proof against 
steam and gases. O n the boiler house, when* it was sub
jected to the action of heat, steam and the gases gener
ated from Ihe Combustion of coal.it gave romarkablv 
satisfactory results. Besides it makes a fire-proof roof. 
Il is imt expensive, and the ease with which itis laid 
makes it an ideal roofing fur mine and mill structures. 
Ii i- manufactured by The Standard Paint Co. of No. 2 
Liberty street, Now York, whoso reputation as the man
ufacturers of the well-known "P. i&B." paint is sufficient 
guarantee of its excellence, even if practical use had not 
demonstrated ils superior merits. 
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MKTAL MIXING. 
ARTIFICIAL MEANS OF VENTILATION. 

American ami Foreign Practice Compared—Fans and 

Their Different Varieties—Ait Pipes for Blowers 

and Fans—Force and Exhaust Systems Compared. 

Written ForTiiE COLLIERY ENOII 

or exhausting large vol-
The castings are very 

COLLIERY ENGINEER AND METAL MINER by Albert L ^ t n e£ a r e ca||et] j n fans t The pr 

fans—centrifugal and propeller. Tlie former class is ' nines of air, as in min 
much the more important. heavy and strong. 
A simple apparatus like the paddle wheel of a side- E.reter Fans.—A ng other fans, the Exeter Machine 

wheel steamboat, on being rapidly rotated, would pro- Works make oxhausl mine fans, Iho construction of 
duce a tangential movement of ihe air by centrifugal which is clearly shown in the cut. These fans are of 
force. Ihe outgoing air being replaced bv air drawn in at rather large size, one style heing 5 to 15 leel indiameter, 
the center. This principle is taken ad
vantage of by a multitude of devices 
giving improved etticiency over that 
obtained bv merely beating the air with 
plain flat radial buckets or floats (as 
n the paddle-wheel, or blades or vai 

[lUiilunnil from Mm, \,i 

metal mines varies widelj from English and Continental 
methods. Ahmad thev adhere to the large, low-press
ure centrifugal fans, of whieh ihe Guibal is a well-
known type. These large fans are well soiled to col
lieries, as thoy bundle greal volumes of air al low press
ure. They are usually run as exhausts and without 

poller class act on the principle of the 
small ventilators used in buildings, are 
run open, and drive the air through 
them. 

Mentioning lirst some of the large 
centrifugal fans : 

The Guibal fa,,.—In this fan the 
blades aro Hat or slightlv curved at the 
tips. They are not set radially, but are 
inclined backward. There mav bo 8 or 
hi I.lades 'I lu* fan is cased in. 1 'thei 
features are regulating shutters and an 
expanding exhaust stack which reduces 
the velocity of the air and consequently 
the back pressure of the atmosphere. 
There are many modifications of the 
original < iuihal. 

The < 'a/nil fan of rqiud p o w e r is 

smaller than the Guibal and is run at 
higher speed. It has two concentric 

Ils besides the outer casing. In each 
are curved vanes, convex side forward. 
Air enters the inner shell, is forced out 
through ports into the second outer 

SHOWING CASING. 

and another 15 to 30 feet in diameter. 
The Champion Fan.—This is really 

two fans joined together by a com
mon een I or ring, which is a solid plate. 
The «iuter rings have unusually large 
openings. The blades have a curva
ture designed to propel the air with 
minimum resistance. Tin* fan is used 
either to blow air into the mine, or as 
an exhauster. There is an inner cas
ing (called a hood) and attendant 
diaphragm which aro hung on bear
ings, so lhat by revolving Ihe hood 
around Iho fan without stopping the 
latter, the current may he changed at 
will from blowing to exhausting. The 
Champion is used without air pipes. 

~^^~ It is placed at tho side of an air shaft, 
wilh which il is connected bv an air
wav, and at a tunnel initio it is located 
al ihe side of ihe tunnel mouth, con-
necting wilh Ihe tunnel hv a similar 
side airwav. The fans an* made in 
six sizes, running from 4 to 14 feet in 
diameter. 

STCRTKVANT 

unnecessarily cumbrous. They are run ai relatively low 
speeds. A few are seen iu American metal mines. 
Preference is, however, given tothe small, high-speed 
fans of greater relative power and with better inechau-

II whore it strikes the concave laces 
of ihe outer blades, the idea being to 
return part of the impulse first received 
and also to discharge Ihe air al low-
velocity, ll has an expanding exhaust 
Hue, and is used as a suction fan. 

The Wa.Idle fan is run without a cas
ing. It is narrow and of large diameter. 
One side is closed ; tho other has a een-
Iral opening. It is an exhaust fan. 

Th. Schiele fan has curved blades, and 
ils main peculiarity is that it is set 
dose to the casing at one point onlv 
Il is much smaller than the Wa.ld'l. 
and the liuibal and is run at a speed 
1 parable with the American fans. 
There an- manv ..ther fans of F.uro-
an invention, but the Guibal and its 
idifications is probably ihe mosl fre-

Passing now tn American fans. 
The Sturtrrant fan.—-This is a strongly 

built (of steel) compact machine, cap
able of being run at verv high speeds 
MI]I to 2,000 revolutions or over per 
minute), and therefore of large capac
ity in proportion to its si/e. It is used 
to furnish air at high pressure for iron 
furnaces and for forcing air long dis-
tances, as in pneumatic tube delivery 
syslems, and consequently is fitted to 
meet extreme requirements in largo 
mines, using smaller air pipes, if necesi 
When used at high p 

y 
V, 

•v, II,:,,, usual. The Smith Foo— T\u- essential feature of lliis fan (or 
t is called a "blower." II blower, as il is usually rail,',11 is tlu-double discharge. 

forcing fan and also as an exhauster ; right- To secure this tl se is extended on ll,,' rear end and 
hand or left-hand power ; with horizontal or upright dis- ;, sec,,,,,I outlel is provided, which is led around and 
charge; ;,,„! in ten sizes. It is either driven bv belt (i I,'Ml,,' lirsl ,„„•, to the front, where tl,,' two outlets 

MINI,' ,„• discharge. Thc theory "f this construction 
is thai a * ' ofa fan wheel be, ,,-s loaded will, air 

Fans are much more frequently used ll,,,,, I,lowers, 
and some of theni develop pressures or vacua compar
able will, blowers, s,, that thev are effective for the 
longesl distances reached by milling. 

,, t'n "sinus FAN. 

long before il completes a revolution lat one-third revo-
whieh case a largo pullev should be used on llie counter- lution, ii is claimed l, which air ,*:i I be discharged 
shaft, to obtain high speed of fan without too high driv- until carried around, againsl the back pressure, li" il 
ing speed I, or bv elect lie motor on Ihe fan ilsrft*. reaches llie millet 
A special form of Sturtevant fan, known as the " Mon- The same resull las effected lo ll,,- double outlet) 
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cannot, it is argued, he ohiained by merely doubling tlu-
area ol a single outlet, for the effective peripheral dis
tance of the blades is limited to the space where the 
tangential action exists. A blade cannot discharge ait-
hack of it, nor beyond Ihe point where il crosses the line 

Cornish pumping engines it is pretty certain that they 
are constantly running. Artificial ventilation, if required 
at all, should be constant, not intermittent. Pumping 
engines and ( usually ) stamp mill engines run preltv 
•teadily, bul Ihe hoisting plant may iml. Ih 

and (when sinking) the bottoms of shafts and winzes. 
It would seem more logical to send Iho fresh air from 
the surfaee direct to the spots most needing il, this air 
driving out iho foul air. As for the general ventilation 
f all the workings, taken as a whole, there is little to 

ot How. The double discharge gives a largo capacity for 
a given area of fan, or in other words, a smaller fan can 
be used to match a given outlet. As forcing fans 
(blowers) these give large volumes of air in proportion 
to size. There are manifest advantages in reducing the 
si/e of a fan. Exhausters are built on a similar principle 

The Par i,l sa a Fan, 
This is an ope n disc-
\\ heel fan of peculiar con
struction. The blades are 
shaped with the design of 
cutting through the air 
and forcing il off, instead 
of carrying u along with 
the wheel. The blades 
an- 110I perpendicular to 
ihe axis ••! the shaft at 
Ihe center, ami have a 
feeding surface the whole 
length of the blade from 
iho periphery to the cen
ter -lel,ve,v. Each sur-

:oncaveand convex. This fan 
olutue. and though not speci

ally made for mine work has been used in M-ntilating 
long railway tunnels, one 15 it. fan moving 160,000 cubic 
loot of air per minute through a 3,800 ft. tunnel, and an
other 20 ft. diameter ( said to be the largest disc-wheel 
fan over made), moving L'.-.II.IMMI to :;IHI,O(HI cubic feet per 
minute through a -unio fi. tunnel. 
As to disc-wheel < propeller) fans in general, it mav be 

said Hi il ther: an situations in i::iuii:g when- thev 
WOUld be useful. For example, where electric plant IS 
aheadv installed for other purposes, such fans could ho 
placed underground where most needed, and readily 

ved from place lo place as required Even small 
hand-power fans of this class would be available under 

idilions. especiall 

Tnr SMITH D01 BI E IM-. M M,..I 

face Of the blades is both 
gives pressure as we 

there is urgent demand for machine ventilation, and cl se between the exhaust and plenum or fo 
lhat ou a large scale, it is better to have the blowers or tenis, and for the reason given the force system is usually 
fans driven bv their own engines or motors, and for this preferred. Still the direction of natural draft, however 
purpose the arrangement should he self-contained ; that j slight it mav be, musl imt be opposed, and the whole 
is, the engine should he ou the same bed plate and the | arrangement of the ventilating pipes made accordingly. 
electric tor directly connected. i In verv deep and hot mines, if several levels are being 

As 10 the kind of power best suited to driving high- worked simultaneously, special attention should be given 
speed fans or blowers, electricity is undoubtedly the to the lowest and hottest one. 
best; and whal is termed a "slow speed" u r is now ll won 1,1 he heller lhat llie hoist ing shaft should bo 
available, whicli can lu* attached lo Ihe blower fan down-east and thi' air shaft au up-cast, if the mine is 

opened on this plan; vol this consideration is not so 
important as that the working faces bo kepi wholesome. 
Most of ih,. blowers and fans act equally well as forcers 

or exhausters, but some are made for one purpose only, 
1 when a fan is ordered for suction il sl Id he speci

fied that an "exhaust" fan is required. 

ed.) 

Au Automatic Mine Door. 

No mallei-how good a ventilating plant is used at a 
mine, it is never positive in its resuils unless (he doors 
in the air passages are either closed or open as the case 
mav require. "/•• •> doors are seldom used, except at 
such points where it is desirable to temporarily cut off 
the air current fr some section of the workings, 
Closed doors are necessary iu everv well ventilated mine, 
and the eiliciencv of iho ventilation depends verv 
largely on their being kept closed except when trips or 

BUFKALOFAD KoitW .0,: BmrK HOUSING, ! workmen are passing through them. This necessity, 

shaft direct, but if electric power is not used a, the li:"; '" ll"' *™\ required the employment of do,,,-boys, 
mine otherwise, then special high speed engines, do- ''' '''-* T<'*>- whose duty 18 to see that the doors are kept 
Bigned for the purpose can be used closed as much as possible. When- no door boys are 
There are manv oil,,',*'forms of American made fans "''M'0'.-il UH- rule is " leave everydooryou pass through 

which mighl he used in ventilating mines. , just as you found .t 1 Ins rule ,s frequently violated, 
and as a result trouble with the ventilation and some-

ui; niiy nut BLOWEKS vxn FANS. t i mes serious accidents are the resuils. 
Ventilating pipes should always be as lighl as possible. An automatic mine door thai is positive in its action, 

and when air is used under strong pressure, as wilh Bimple in construction, and one that does away entirely 
blowers and high speed fans, tlu* pipes should be per- wilh door boys, and the trouble of doors "left open 

through neglect, is desirable at all mines. Such a 
door is illustrated herewith. 

This door is manufactured hv the Standard Mine 
Itoor Co. of Glouster, Ohio, and it is either put in on 
royalty or sold outright. Its construction is remark
ably simple, and il works equally well on either 
straight or curved mads. It is very durable and if at 
anv time repairs are needed, thev can ho made by 
ll rdinary mine blacksmith. "This feature is a 
valuable one, for if a mine owner purchases one of 
those doors In* can have it repaired whenever neces
sary bv his own blacksmith, and the one purchased 
will last during the life of ihe mine. The track bar 
is so arranged Ihal the trip of cars will either open 
the door or stop before reaching it. Itis impossible 
for a car lo ride the track bar. The door can bo 
adjusted to open slow Iv or lasl, and to accommodate 
trips of any number of cars desired. The door and 
its operating mechanism are so arranged lhat there 
is no danger of coal falling off iho car breaking any 
part. 

fectly air-tight. . Small leakages an* not allowable, fori What one door saves in trapper's wages will more 
as much power is used upon every cubic foot of air losl than pay for it in the lirst year. 
;us " tho same volume utilized. The higher the This door is not placed on the market as an untried 
pressure, the greater ih.* leakage through holesofthe appliance. There are a number of them in use giving 
same area Wrought iron pij.es are commonly used, excellent satisfaction. W e have seen several letters from 
While steel is coining into use also. The hest styles aro users of tbem, which heartily commend thorn. 
the spiral riveted or the welded seamless, when the air I M l , u S- Williams, superintendent of the Chicago 
IB at considerable pressure. Tor low pressures a cheaper ,l|1(J VvntrA\ o h i „ Cojl| ,• Jacksonville, Ohio, writes 
style will answer. To protect against rusting, tn wet 
mines, the pipes mav be either galvanized (and regal-1 

vanized after riveting)or coated with coal tar or asphalt' 
applied at high temperature. 

electric motor, would serve a useful purpose. It might 
also be possible to reduce the section of an air shaft 
(that is, a shaft intended solely for ventilation, and nol 
as an air shaft, and for other purposes also), lo the 
smallest dimensions that could be conveniently cut out, 
ifa fan were added. 

The Buffalo Fans.— As the Buffalo Forge Co. makes 
such a variety of fans, usually to order for special re
quirements, it is impcssibli to give 1 gen. ial descrip
tion of the machines. I'or mine ventilation the speriallies-
are exhausters of all sizes in wood or brick housings and 
anil "volume blowers" (fans) with electric motor di
rectly attached, made in many sizes. 

i*,,w 1.1;, 

Iu 

lil FFALO •* VOLUME BLOWER " WITH ELECTRIC MOTOR. 

FORCE AND EXII •. I ST SYSTEMS COMPARED, 

•lliery the essential thing is to draw off the 
gases escaping from Ihe coal. Hence, ifthe gas emission 
comes mainly from one or a limited number of points il 
may be boiler to suck it out at once througli exhaust 
pij.es, rather than diffuse it through the mine. 

This is in additicn t:; the necessity of supplying fresh 
air to the men and animals (if anv). But in metal 
mines the conditions are different. Elaborate svstems' 
of brattices, sollars, air doors, etc., are not often needed. 
All that is required is that all the workings through 

under date of Januar* 
Standard Automatic Hoi 
doing excellent work, ll 
cheerfully recommend it to 
thing.'1 

Air. .1. A. Hopkins, Supt, mine Xo. In, of the Sunday 
Creek Coal Co., Deithick, Ohio, writes under date of 
Dec. 17, 1895, as follows: "The two Standard automatic 
trap doors, placed in this mine some time ago, are giving 
excellent satisfaction. While the place we are using 
thoni is a severe lest, they are giving us hotter ventila
tion anil saving money. Xo superintendent will make 
a mistake hv having them put in." 

Mr. Lewis Jones, Supt. ol l'bonix mine No. 2, of the 
Phenix Coal Co., (Monster, Ohio, writes under date of 
Dec. 17, 1895, as follows : "The two Standard automatic 
trap doors placed in inino Xo. 2, some lime since havo 
been given a very fair trial, and so far they have worked 
entirelv satisfactorv, performing all claims made for 
then,.'1 

'Jeffrey Labor Saving Appliances" is the suggestive 
....0 of a handsomely illustrated pamphlet recently. 

Almost all the makes ,,l blowers and fans aro built in , which men pass should be fairly ventilated, and that, issued bv the Jeffrey M'f'g Co., of Columbus, Ohio, ft 
a variety of ways as regards the application ,,f power, i particular attention should he given 1,, the actual work-1 illustrates and describes the various styleB of Jeffrey 
and the user has a wide choice. Tt is of course .cheaper ing places, the most important being the upper parts of I handling and conveying machinery, and successful 
to belt on to tome other machinery, and if there are stopes and upraises, tho headings of drifts and tunnels, I Jeffrey electric mining machinery. 

http://pij.es
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,.n ihe part of either miners or mine owners. A mine 

foreman w h o is natural]) of g 1 executive ability, 
energetic and temperate in habits is not injured by the 

acquisition of technical knowledge. O n the contrary, 

he is improved. H e can, by thoroughly understanding 

llu* laws governing tin.' flow of ;iir througli mines, dis

tribute his available air current to better advantage, and 

can also frequently increase its efficiency. By a knowl

edge of iln* forces of nature and "[ the sciences con

nected with mining he can produce coal cheaper and 

can increase the safety of both the miners and the prop

erty entrusted to his cars. 
Certificates of competency f"r mine foremen d*> imt 

m e a n fewer practical m e n , they mean practical m e n 

wiili broader views, m e n w h o are equipped notonly with 

their o w n experience, but also with the* experiences of 

others. 

W e do not claim that every m a n w h o secures a certifi

cate of competency as a mine. Eoreman will be a success. 

His certificate merely shows thai he has the technical 

knowledge necessary to keep a mine sale and to get out 

coal in the best manner. Whether he has the executive 

lability tn handle m e n must, he determined by aetnal 

trial just ;t> it must be with non-certificated men. 

In fact, the ease m a y be stated briefly as follows :— 

Without certificates of competency neither mine own-

era nut* miners ean he sure that a foreman has either 

mining knowledge or executive ability, unless he has 

been a foreman for years. 
With certificates of competency issued hy a reliable j 

board of examiners, th,* question of mining knowledge 

is settled, and it is safe to assume that m e n intelligent 

enough to prepare themselves for an examination, are 

mure likely to kimw Imw to handle m e n than those w h o 
have not enough ambition to increase their knowledge 

on mining subjects. 
As for the selection of mine inspectors by competitive 

examination, w e will only give the following reasons Ed

its superiority over other methods :— 
Firxt.—It insures the selection of a competent man. 

Secand.—It rem,.ves the office Eroin partisan polities. 

Third. — T h e m a n appointed on merit is under obli

gations to neither miners nur operators, and ean there-

Inn* fulfill his duties in an impartial manner. 

THE DETERMINATION OF THE COKING 

QUALITY OF A COAL. 

A 3 is well known, the chemical analysis uf a coal is 
in, guide as te its coking quality, aud the ques

tion as to whether a coal will produce go,,d enke 

has only been satisfactorily prove,I in the past by actual 

trial. T h e chemical analysis, which gives flu* percent

ages of fixed carbon and volatile matters, will furnish 

an idea of the nature of the cuke t-o be obtained, but il 

dues not determine whether the coal will coke or not. 

M. Louis Campredon, in a paper read before the 

Aca d e m y of Sciences in Paris, in December last, de

scribes a method for ubtaining the binding power of 

coal which he has used ai the Vignac W o r k s for three 

years with signal success. T o slum the lack of relation 

between the composition of the coal and its binding 

quality, Mr, Campredon furnished the following table 

of analyses:— 

ed 

1 Througli coal from Ahenhire. 
Merthyr (South Wales) 10.90 

•'. TliroiiK" e.nil fnun New 
,-,,-lle :;1*-*' 

: :s TlirmiRh coal from Scotland 31.tl 
l small coking: coal from Car

diff 19-80 
:, T h i m m h coal from Lens 

(1-as df Calais) 27.3) 
r,H Nn. r, ..xi.li/..-l I.y lu-atniK i h 

Virginia, 

Washington, 

West Virginia, 

Wisconsin, 

Indian Ty. North Carolina, W y o m i n g , 

THAN ANV OTHER PUBLICATION. 

It goes to 1573 POST-OFFICES in the above 

States, Territories, Provinces, Etc. 

i u. 

7. Small coking coal from New
castle 

% i-ltch from fieckton ' Lon
don 1 

fine and uniform grain, whieh will pass through a sieve 

of G45 meshes per square inch, but over a sieve of 2,580 

meshes per square inch. 
To a eonstani weigh! of powdered coal (one g r a m m e , 

for instance i mix variable weight* of sand, and heat the 

mixture to a red heat in small porcelain crucibles, so as 

to carbonize the coal. After cooling, either a powder 

wit hunt, consistence or a more or less hard dross will be 

found. T h e n determine the m a x i m u m weight of sand the 

coal ean agglomerate in forming a solid dross. Assum

ing the weight uf the coal used as a unit, the binding 

power is given by the weigh! of the agglomerated sand. 

A little coke indicates a small landing eoal, and a 
swollen and bright, or a hard ami compact coke shows 

a coal having the binding properties necessary for 

coke making. 

UNDERGROUND TEMPERATURES. 

T H E question of ll"' rate of increase in temperature 

from the surface of the earth d o w n w a r d has long 

been o n e on w h i c h prominent authorities differ, 

and ii" law on the increase of temperature expressed in 

arithmetical progression has ever been found applicable 

in a universal sense. 

A m o n g the scientists w h o have recently given lliis 

subject considerable thought is M . Joseph Libert, w h o 

records observations m a d e at Produits colliery, Flenu, 

Belgium. T h e s e observations, o w i n g to tin* depth of 

the shaft, hav.* been carried to a depth of 3,772 feet. 

Taking 82 feet us the depth at w h i c h atmospheric varia

tions "f temperature cease to have a n y influence, it w a s 

calculated that the rule of increase of temperature given 

b y t h e tests at Flenu wus 1 degree Fahrenheit for 53.07 

feet of vertical depth. This result agrees closely with 

that obtained s o m e years ago b y M . Cornet in llu* s a m e 

district, his rale of increase heing 1 degree Fahrenheit 

for 54 feet, only, however, for depths u p to 1,679 feet. 

Prof. Prestwich's m e a n , derived from English a n d 

Belgian mines, w a s 1 degree Fahrenheit for 49.5 feet, 

M . Libert, does not, h o w e v e r , think that the law of 

increase of temperature can be correctly expressed as 

arithmetical progression, but that the rate of increase is 

greater at greater depths. Taking the results obtained 

at Flenu with those obtained at the Grand-Buisson col

liery in the s a m e field, he concludes that the rate of 

increase d o w n to depths of 2,263 feet is 1 degree Fahren

heit for 65 or (Bl feet, while for depths from 2,263 feet 

d o w n to :'.,77- feet it is 1 degree Fahrenheit for 43 feet. 

At a bore hole sunk liv Ike W h e e l i n g D e v e l o p m e n t 

Co., at Wheeling, W . Va., wliich w a s 4,5011' deep a n d 

4 ; " iu diameter, a n d w h i c h was eased to the depth of 

1,570', the strata in nearly as normal condition as pos

sible, a n d dipping only 5(1' t" the mile, the following 

results were show n: 

T h e increase of temperature b e t w e e n points 1,350' 

from the top a n d 2,236' from the top, which is very 

nearly M . Libert's intermediate distance, w a s about 1° 

per 100'. F r o m a point 2,236'fr the top to a point 

3,730' from the top the increase in temperature w a s 

about I,,0 per 100'. -From a point 3,730' from the top 

to the lowest point at w h i c h observations were taken, 

4,462', the increase w a s at the rale of l,7,,-,," per 100'. 

In other words, Iron, a point 1,350' d e e p t o a poinl 2,236' 

deep the increase ol* temperature was about 1° for 100'; 

from a point 2,236' to a point 3,730' deep llie increase w a s 

.,, t [ l r l;i|,. of 1° for eaeh 77' indepth, a n d from tlle point 

3 730'deep to the point 4,462'deep the increase w a s at 

the rale of 1° for each 58' indepth. T h e average increase 

in temperature from the point I ,:I5II* feel from the sur

face to the point 4,462' from the surface w a s at the rate 

of about 1° for each 75' in depth. T h e average rate of 

increase of temperature at the Sperenburg bore hole 

near Berlin, which is 1,17(1' deep, was al the rate of 1° 

for each 60'in depth. Ai llu-l.ore hole of Schladabach, 

near Leipsic, which is 5,740'deep, i( is at the rate of 1° 

for each 68' in depth. A comparis if the results 

found at these different bore holes makes evident tlle 

fact lhat no positive rule for increase "I* temperature 

whl, deptl, can be. adopted. 

'"•'to That "off coal PROPOSED SCHOOL 0F_ MINES AT RUTTE, binding power of pitch, and I 

giving powdered coke 0. T h e most hind 
MONTANA. 

m a d e to establish („„,„,, „ p to the dale of .lie preparation of his paper, p F F I . K T S are being m a d e to eslah ,s„ a schoo ol 

had i binding power of 17. M. Campredon's method is H mines al Butte, Montana, on the hues of the 

tai S l e i .sliinaling the 1 ling, *r„f I v Stale school ,„* Mines a, . (olden, Col. A, the 

I'll. •d is th 

nd the 

CERTIFICATED MINE FOREMEN. 
I* i l 

idii •th. A RATIONAL la* 

certificati I m i n e foremen, and [or I 
me n t of m i n e inspectors by <• petith 

li has been found advantag. - in every 

Btate Ihal has such a law. 

There I- no good reason lor opposition t. 

ihe coal in a closed vessel. T h . 

substance (he coke duced contains IIIUIISI 

nd binding power. 

in- T h e I I "I* operation as given by M . C a n 

ia- is as follows 

ng Pulverize the coal so Ihal il will pass throug 

,,i* 2,580 m e s h e s per square inch. A s au in 

aw s o m e silii is sand, (sea, river, or .[iiari 

start il IH proposed to (.reel a building large 

„ „ „f e n o u g h lo ace lodale one I b e d students, so 

inert arranged as to permit of enlargement w h e n needed, 

s the T h e proposed school building will be of s h m e a n d 

pressed brick, 100ft. x 120ft. in area, t w o sloriesand 

c l o u , basement, a n d ils estimated cost is ss.0,1 This build

ing will contain the following c o m p a r t m e n t s : A chemical 

sieve laboratory, 54 ll. x 48 ll.; a chemical lecture ro 32 ft. 

I b o d y lake x 32 ft.; a scale I , Hi 11. x 61'fl.; assaj furnace, 

s I i, of a 16ft. x L'l ft., lo contain about twelve assaj furnaces ; 
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two laboratories, 24 ft. x 32 ft.; a professors office, 12 ft. 

x Iii ft.; a store room, Ki ft. x 4S ft.; a class room for 

geology and mineralogy, 32 ft. x 32 ft.; lecture m o m , 

24 ft. x 32 ft. ; a library, 24 ft. x 32 ft. ; an office for the 

president, hi ft. x hi ft.; physical lecture mom, 24 ft. x 

32 ft.; metallurgy and mining m o m , 32 ft. by 32 ft.; two 

class rooms, (drawing), 32 ft. x 32 ft.; mathematics, 

room, 24 ft. x 32 ft.; also several reserve moms. 

.Montana is one of the must important mining states 

in the Union, and the efforts of her enterprising citizens 

in the line of increasing the knowledge and skill id" her 

mining population are most praiseworthy and deserving 

of encouragement. The better equipped a state's min

ing men are, the inure valuable are her mineral posses

sions. If the Legislature liberally encourages this 

school, the state will reap profit from the investment. 

Intelligent mine officials, equipped with a first class 

mining education, invariably make the most of tlie 

mineral resources of uny locality. The safer and more 

economically the great mineral wealth of Montana is 

developed the greater the wealth of the state. There

fore the investment in a first class school of mines will 

be a profitable one. 

As a mine official he ranked among the most com

petent in the anthracite region and enjoyed the confi

dence of his superior officers to a remarkable degree. 

His death under any circumstances would have been a 

shock to hosts of friends throughout the region, and his 

brutal murder has intensified tbis greatly. Mr. Roberts 

was ;i comparatively young man, being but forty-four 

years of age, and is survived by a wife and two children. 

Luzerne county is gaining an unenviable reputation 

for the number of brutal murders committed in that 

section of the country. There are fully a score of uncon

victed murderers in the Luzerne county prison, and the 

fact that such is tbe ease is ;i disgrace to the county and 

to tbe county officials. The immunity which murderers 

have enjoyed in that county during the past few years 

is, in a measure, responsible for tbe death of Mr. Rob

erts. It took over a score of executions in tbe Schuyl

kill region to effectually check the work of an organized 

band of assassins some years* ago. The measures that 

were effective in breaking up a murderous organization 

in the Schuylkill region will be equally effective in 

checking murders in the Lehigh region. 

CARBON MONOXIDE AS AN ELEMENT IN 
DUST EXPLOSIONS. 

T H E R E is some ground for a theory that a small 

percentage of carbon monoxide, (white damp), 

such as results from the discharge of a heavy slmt 

of blasting powder, in the atmosphere of a dusty bitu

minous mine, will form an exceedingly explosive mix

ture. This theory has been advanced iu Great Britain 

by Prof. Vivian B. Lewes. Prof. Lewes ignited a small 

weight of carbonite in a closed bomb, a part of the 

resulting gas i40'- of which consisted of carbon mon

oxide) was mixed with air in a small gas receiver, and 

the gaseous mixture did not ignite on the application of 

a lighted match. A similar mixture was then formed, 

and coal dust being sprinkled into it, the whole was 

readily ignited by a lighted match. Tbis experiment 

showed that tbe mere presence of a flame, without deto

nation and consequent compression, in such a mixture 

will produce an explosion. 

Prof. Lewes states that experiments which he made 

early in IS! 15 showed clearly that carbon monoxide, 

when added even in small quantities to a dust laden 

atmosphere, caused it to become highly explosive. This 

fact seemed to him to he so important, in the view of the 

presence of this gas in the products of combustion of 

1 \ explosives, thai In* though! il well to bring it to 

the attention of mine managers. Stress of other work 

prevented him from making further experiments to 

determine the exact quantity of carbon monoxide 

needed to make a dust laden atmosphere explosive. 

He, however, satisfied himself that the products of the 

combustion of many explosives used in mines produce 

exactly tbe same effect as pure carbon monoxide. 

BRUTAL MURDER OF A PROMINENT MINE 
OFFICIAL. 

M P . GRIFFITH G. R< tl'.EPTS, assistant superin

tendent of tbe Honeybrook division of theXehigh 

•\ Wilkes-Barre Coal Co., with headquarters at 

Audenreid, Pa., was brutally murdered on the night of 

the 21st ult. Mr. Roberts was found that night between 

ten and eleven o'clock, alongside the Lehigh Valley 

tracks near the Lehigh Valley machine shops in Hazle

ton with bis skull fractured. The engineer of a pas

senger train noticed Mr. Roberts alongside the track, 

stopped the train and he was taken to tbe Church street 

depot, Hazleton, for recognition. His features were so 

covered with blood that he was not identified by those 

present, and as there were still signs of life in his body 

he was immediately taken to the Miners' Hospital, 

where he lay in an unconscious state until be died early 

the next morning. 

About twenty feet from where Mr. Roberts was found, 

a piece of gas-pipe about two feet long and two and one-

half inches indiameter, with traces of blood and some 

human hair on it was found, and it is believed that the 

blow which killed Mr. Roberts was struck with this sec

tion of pipe. While it is certain that Mr. Roberts was 

murdered, the police and detectives are at a loss to 

assign a motive for the murder. The money in bis 

pockets and his watch had not been taken, wliich 

proves conclusively that robbery was not the motive of 

tbe crime. 

Mr. Roberts was one of the best known mine officials 

in Luzerne county, having moved to the Lehigh region 

some years ago from the Wyoming valley, where he also 

held an official position. Personally be was very popu

lar, not only among the employes under him and with 

bis official associates, but among people in general. H e 

was a kindlv, charitable man. 

T H E PRACTICE A N D SCIENCE OF M I X I N G ENGINEERING, hv 

W . Fairley, Ph. D., F. (4. S., Mining Engineer. Octavo"; 
cloth ; 36(5 pages. Published bv James Fairley, Shafto 
House, Chester-Le-Slreet, England. This is Mr. Fair-
ley's latest, and certainly one of his best books on min
ing. The plan of tbe treatise is such that the student is 
carried bv an easy grade through the successive stages 
of the subject Ity a series of well arranged questions and 
answers, The text of the book is excellent, and llie 
only adverse criticism we can make is that tlie numerous 
illustrations are too roughly made. Tbey are clear 
enough and fully explain Mr. Fairley's ideas, but the 
mechanical work on them is of such a nature as to 
cheapen the appearance of the book and thus give tbe 
hasty examiner of it a wrong impression as to the 
stilling value of its contents. W e regret that this is the 
ease, ami trust that in future editions Mr. Fairley will 
see that the illustrations are redrawn in better shape so 
that they will lie in better harmony with the text. 

PEN N S Y L V A N I A (TEOEOOICALSCRVEV, a summary descrip
tion of tbe geology of Pennsylvania, Vol. 3, Parts I and 
II, and an index in separate volume. These publica
tions complete the Second Geological Survey of Pennsyl
vania, as tar as it could be completed, under the adverse 
circumstances imposed on it by a legislature that could 
not recognize the value of a full knowledge of the great 
mineral wealth of the state. Some dav the majority of 
districts of the great state of Pennsylvania will realize 
the necessity of intelligent representatives at Harrisburg, 
and when that day arrives a third geological survev will 
be considered necessary, and its cost will be infinitely 
greater than a rational continuance of the last survey 
would have been. 

A PRACTICAL H A N D - H O O K O N T H E C A K E A N D M A N A G E 

M E N T OK ti \s ENOINE-., by <i. Lieckfeld, C. E., translated 
by G. Richmond, M. E., with instructions for running 
oil engines. 103 pages, cloth, $1.00. Published by 
Spon A Chamberlain, 12 Cortlandt St., Xew York. The 
adaptability of gas or oil engines for mining work, and 
their economy and success wherever used makes this 
little volume a very useful and important one for mine 
managers. It is one of the series of practical hand 
books issued by Messrs. Spon A Chamberlain. It is a 
very practical and useful publication. 

T H E O H I O M I N I N G J O U R N A L , official organ of the Ohio 
1 Institute of Mining Engineers, Xos. 22 and 23, embrac
ing the proceedings ot tbe winter meetings held at 

1 Columbus in.Tanuary 1893, and 1894, and the excursion 
to Congo, Ohio, on January 19, 1894. Published by 
R. M. Haseltine, Secretary of the Institute. Both parts 
I of this publication contain, besides official addresses 
and reports, papers on mining subjects by practical 
mining engineers and none managers, and intelligent 
discussions of the subjects treated on by the members 
of the institute. 

H A N D B O O K S FOR M I N I N G STUDENTS, P A R T III. Paper ; 

48 pages. Published by The Sri, nee and Art of Mining, 
Wigan, England. Price, sixpence, by mail seven pence. 
This Part III of the series ot handbooks treats on ven
tilating methods and appliances, and the use of the 
anemometer, barometer, thermometer and water-gauge, 
by a series of 140 questions and answers. Tbe author's 
work is well done and cannot fail to bea boon to min
ing students, and is worthy of the attention of all prac-
, tical mining men. 

PERSONALS. 

Mr. .Tames McLaughlin, recently with the Philadel
phia Engineering Works, Ltd., has been elected secre
tary and treasurer of the Ban* Pumping Engine Co. of 
Philadelphia. Mr. W . W . Lindsay is general manager 
of the latter company. 

Mr. E. Webster, the well known expert in steam 
appliances, for man}* years with the Stillwcll & Bierce 
and Smith & Vaile' Co., has been appointed western 
representative of the well known Goubert Manufactur
ing Co. of New York, with office at Xo. 1403 Monadnock 
Block, Chicago, III. Mr. Webster will look after the 
western demand for the Stratton separators, feed water 
heaters, engine condensers and steam traps, manufac-
; tured by the Goubert Co. 

LEGAL DECISIONS ON MINING QUESTIONS. 

(Reported for THE COLLIERY ENGINEER AND METAL MINER.) 

Correction of Certificates of Mining Claims.—Where 
an original certificate of location of a mining claim is 
subject to amendment, a certificate amendatory of it will 
relate hack to ihe date of the original. Put where the 
original is void, a subsequent certilieate cannot, as an 
amendment of it, so relate hack. 
Moylev. Bullene(Ct. App. Col. | 44 Pacific Reporter, 71. 

Measure of Damages for Trespass on Coal Lands.— 
In an action for an intentional trespass to land, consist-* 
ing of the mining of eoal f m m same, the party suing 
may recover as damages, tbe highest value of the Coal 
after severence until suit was brought, without any 
allowance for the cost of mining the coal. 
Sunnvside Coal A Coke Co. v. Reitz (App. Ct,, Ind) 43 

X. E. Reporter, 47. 
Negligence in Blasting.—Under the laws of Maine 

(and other states) it is the duty of persons engaged iu 
blasting lime or other rocks, before each explosion, to 
give seasonable notice of same, for the protection of per
sons within the limits of danger. Failure to give such 
notice is in itself negligence, and rendersthe party liable 
for injuries resulting, whether caused by flying debris or 
the frightening of horses hv the noise of the explosion. 
Wadswortb v. Marshall (Sup. Jud. Ct,, Me.) 33 At

lantic Reporter, 30. 

Lien for Coal Furnished Manufacturing Company.— 
l'nder the law of North Carolina disabling corporations 
from conveying their property, by mortgage, freed from 
liability on a judgment obtained against such corpor
ations •'for labor performed, for material furnisbed, or 
wrongs committed by such corporations, their agents or 
employes." liens for coal furnished after making the 
mortgage are superior to it; the coal heing used by such 
company to enable it to operate its plant. 
Pocahontas Coal Co. v. Henderson Elec. Light and 

Power Co. 1 Supreme Court, X. C.) 24 S. E. Reporter, 22. 

Mining Partnership in Montana.—To constitute a 
mining partnership under the provisions of the laws of 
Montana, [\M, or more persons must not only own or 
acquire a mining claim for the purpose of working it, 

I but must actually engage in working the same ; and the 
: fact that one part owner of the claim is charged by an
other with unlawfully extracting ore from a portion of a 
vein, the apex of which is alleged to be within the claim, 
does not create the relationship of mining partners be
tween the parties. 
Anaconda Copper Mining Co. v. Butte &. P.. Mining 

Co. (Supreme Ct., Montana l 43 Pacific Reporter, 1)24. 

Knowledge of Danger by Employe.—A complaint 
.alleging that an employe's injuries were caused by the 
negligence of a company in removing four consecutive 
bents, and the accumulated rocks and dirt on them from 
the interior of a tunnel, forthe purpose of reconstructing 
Buch tunnel, and without making any inspection of the top 
of said tunnel and in ordering the employe—a youth of 
tender years, who had no experience and was not in
structed in such work and its attendant dangers—to 
remove said bents and the rock and dirt from the place 
when* they fell, which was so dark that he Could not see 
j the impending danger, and that while engaged in remov-
I ing the debris from said tunnel, he was injured by a fall 
of rock from tbe top, does not show that the employe 
must have perceived the dangerwith reasonable exercise 
of bis faculties. 
I L. X.- A. A C. liv. Co. v. Cornelius (App. Ct. Ind.) 

43'N. E. Reporter, 31. 
To W h o m Royalties are Payable Under Gas Lease. 

a term of five vears, and as much longer as the premises 
are operated tor oil and gas, or the rent for failure to 
commence operating is paid, for, among other things, 
one-eighth pari of the oil produced and saved, to be 
delivered in the pipe lines to the credit of the lessor, 
Thi' lessor then sells and conveys one undivided moiety 
of the one-sixteenth part of all the oil produced and 
saved. Afterwards, but before any oil is bored for or 
produced, the lessor sells, conveys and grants the land 
in fee simple 1,, his six children, to each one a part by 
metes and bounds, in consideration of natural love anil 
affection, by deed of general warranty "except tbat tbe 
party of tbe second part takes the same subject to any 
lease for oil ,,r gas made hy the party of tbe first part or 
any sale of royalty for oil ,*r gas made bv him"; and by 
the same deed he retains full control of said land in ail 
respects, and for all purposes during his life time. Soon 
afterward oil wells are bored, and oil produced, saved 
and put in the pipe lines in large quantities. The Su
preme Court of Appeals of West Virginia held that, the 
one-eight royalty goes of right to the tenant for life (the 
lesson and his grantees, during the continuance of his 
estate for life, and not to the owners of the fee ex
pectant. 
The tenant of an estate for life, unless restrained by 

I covenant or agreement, has a right to the full enjoyment 
and use of the land and all its profits during his estate, 
including mines of oil or gas open when his life estate 
begins, or lawfully opened and worked during the con-
, tinuance of such estates. 

Koen v. Bartlett, 23 S. E. Reporter, (il>4. 

LARGEST CIRCULATION, 

hiii*,lr,-,l .lnlliLr- piivtible t,, tin* first TX.T-4.II wha suei*L---sfu]]yassails 
it.—Prhil.ru-Ink, M a y 6, 1896. 

(»ur mailing list is open for the inspection of any 
person desiring to assail the rating given this journal. 
What other mining publication will show how manv 
subscribers it has, and how its clientage is distributed'.' 
This is a pointer for advertisers. 

http://tx.t-4.ii
http://Prhil.ru
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An Algebraic Problem. 

Edilor Col/it rtj Engine* r and Metal Miner: 

Snt:—Please publish tbe following in vour next issue: 
A and B dig a ditch 100 feet long for $100. Each 

receives $50 ; but A receives 25 cents per foot more than 
B, how manv feet does each dig. J. P. W O L F E . 
May 11, 1S96. Pig Stone Gap, Va. 

Machinery Catalogues 

Editor Colliery Engineer and Metal Miner: 

SIR:—I wish to state that among the many valuable 
catalogues that I have received from progressive estab
lishments that of the Lidgerwood Manufacturing Co., 
entitled "Contractors Methods," second edition, is one 
of the most interesting on conveying machinery. With 
their usual liberality tlie pamphlet is sent free on appli
cation to the company's offices in Xew York, Chicago, 
or Boston. Respecifullv, E. W . BAILEY, 

Rock. W. Va. 
May 12th, 1S96. 

Tbe Fifth Root. 

Editor Colliery Engineer and Metal Miner: 

SIR:—I hope Mr. Thomas Hannah will be interested 
to find that any root can be found correctly by the rules 
of Ajax. 
To tind the fifth roots of the examples he furnishes, 

proceed as follows: Raise each of the numbers tothe 
sixth power with a false root, as in the case of 9, make 
the false rout 2, and in the case of 21035.8, make the 
false root s. then extract the sixth roots of the products. 
Xext lower the numbers 9 and 21035.S to the fourth 
powers by dividing with the false roots, when half the 
sum of the sixth and fourth mots will be the fifth root 
nearly correct, and to rind the absolutely correct root, 
let him now take the approximate root found, and raise 
and lower with it as before when he will tind that be 
can repeat the process until the fourth root will come 
out the same as the sixth root, and then lie will know 
that the root is found absolutely correct. 

Find the fifth root of 9. 

(\[> ' - \ I ) : 2 = 1.50489. 

enter the gauze of the lamp. The Mueseler lamp is 
constructed on the principle that only sullicient air is 
allowed to enter to support combustion and when the 
air is contaminated with an explosive mixture, the 
lamp will go out. These furnish g 1 examples in this 
very ease of stopping building. If the stopping F is 
constructed first, there will be no danger ol an explo
sion as I have shown thai the products of combustion 
generated from the tires will neutralize the fire-damp. 
T,, allow the volume of fresh air which enters the mine 
to flow into the heated space and there mix wilh the 
fire-damp while building the stopping Pon the intake 
( whieh should be built first 1 there is great danger of an 
explosion. < in the other hand, if the stopping F o n the 
intake is built first the heated products of combustion 
from the fire will find their way leisurely to the upcast 
while the stopping R is being creeled on the out-take 
,-nd. There should be a pipe or valve on the stopping 
Ii to allow water gauge and thermometer readings to be 
taken so as to show the pressure and temperature. 

Now, we know that this root will be t 
fore we next take 1.55 as, 

(\''9X1*65 \ !.":,)"- = 

Ai (. '• •--"-Mi-si 
--, and the correct root is 1*55184 —. 
Next let us tind tli.' fifth i*""t "1* •'1035.8, thei 

mall, there-

1,55102. 

- 2 = 1,55184 

\ « ' '-
We know this root will he rather lo,, small, as S reduces 
the fourth root, mon- than il increases the sixth, there
fore let us take 7.32 for the next trial; then 

:ID;:.\S \ 

alt therefore repeat a 
is 7.3213. 
The correct roots can be found liy shorter Cuts, with 

theexerciseof a little judgment, but the processes here 
can-ied out, are purposely made roundabout to afford 
explanation. 

The fourth and sixth powers are employed because 
the root ,,f one is found as tbe square root of ihe square 
root, and ihe other is found as the square root of the 
cube root. Youre etc., AJAX. 

Fighting Gob Fires. 

Editor Colliet-ij Engineer ami Metal Miitei .* 

Sm:—In looking over the February, IK90, issue of 
T H E COLLIERY E N G I N E E R VXD M E T A L MIXER, on page 1G3, 
Eig. 125, the writer of an articli "Gob Fires" says 
that the stopping A'slmuld be built lirst and the stop
ping Flast. As this is lb,-reverse of the practice I fol
lowed for two years in fighting gob lires, 1 respect
fully disagree with the writer I de-ire to draw his 
attention to bis error. There mav be a mistake in the 
d,*s,-ri|,iion ,,i" the sketch whicb mav mislead others in 
such work and cans.- an explosion. Ih* said lhat to 
remove large quantities of gas from a mine plenty of 
fresh air should he used. This is all right, hut ihe 
reverse of this is just wbat he should have said in the 
ease of an uncontrollable J,'"h lire as shown on his 
eketch. 11 is evident that oxvgen is ihe supporter of all 
combustion and the quicker it is shut off the s< er the 
lire will h,* extinguished, and the products of combus
tion will neutralize the fire-damp. One of the claims of 
Sir Humphrey Davy on his fa is safety lamp was that 
tin- products of eoinhustioii neutralize ihe gases thai 

In continuation of this subject I submit a sketch of a gob 
tire which actually occurred in Xo. 5 shaft at Staunton, 
111., in 1880, and 1 refer the following question to some 
of your able readers; In this case there was a small 
percentage of gas in tbe return air. Which stripping 
should be built first, that marked for that marked It, 
and how should the stopping E be built with tbe smoke 
anil heated gases generated hv the lire coming out in 
large volumes'.' The stopping C was blown out. 
Trusting that some of your able readers will discuss 

this matter aud bring out points whieh will effectually 
settle tbe controversy of whicli stopping should he built 
lirst, I remain Yours respectfully, 

W M . M. MORRIS, 

April 15, 1896. Pueblo, Colo. 

The Natural Philosophy of a Ventilating Regulator. 

Editor Colliery Engineer and Metal Miner : 

Snt:—Thanks for copies of journal sent to me. In tbe 
March issue I see tbat you review m y "Philosophy of a 
Ventilating Regulator" In a curious manner. 

1st. You describe myself as "a young man of small 
experience." As a matter of fact, however, I have been 
a pitman for :'l years. 
2nd. Yon are at "a loss to understand why Mr. 

Pamely should be singled out for attack," and you think 
that m y ideas of respect for such writers "require a little 
regulating." Did it never occur to you tbat it was just 
m y very profound respect for Mr. Pamely which led lo 
m y naming him? Errors by unknown writers may pass 
unnoticed, but their reproduction by eminent men like 
Mr. Pameiy creates the very raison d'etrt of works like 
m y own. 
3rd. You "remind" m e that "in our issue of Novem

ber last we gave on page '.'2 of the COLLIERY E N G I N E E R 
.wn M E T A L M I X E R the correct expression for the veloci
ties of air currents through regulators, and that isthe 
month in wliich Mr. Halbaum printed the treatise 
under consideration." 

I am imi sure that 1 see the point of this " reminder." 
Do you wish lo imply that mine is not a "correct expres
sion?" If so, you must have read mypamphlef very 
carelessly, for although expressed in different letters, 
m v formula is exactly the same as yours, and brings out 
the same results; the only difference arising from your 
taking vena cqntracta at .65, while I take the mean of 
.'il1 and .65. Hence our formula? are practically the same. 
If you don't impugn the accuracy of m y formula—and 

you cannot do this unless you impugn your own—the 
object of your " reminder" can only he to suggest 
literary piracy on m y part. If this is your object, ihe 
h,„,t is entirely on tlie other leg. It is true that m y 
work was printed in the same month as you gave vour 
formula (which, after all, is really Murgue's) but 'it is 
iml true that m y work was then printed for the first 
lime, for the pamphlet you reviewed was simply a reprint 
of articles thai had previously l March-August'lsPo) run 
through th,- Sciene, and An of Mining. Hence your 
"reminder" only shows thai you gave the "correct 
expression for the velocities of air currents through reg
ulators" some months after I had published llie same in 
another journal that circulates all over llie world. 

4th. Your next "reminder" is entirely beside the 
qnest ion. I was not discussing fans, but regulators. 
Hence ii did not eome withinmy province to controvert 
errors affecting tin* "velocities of currents entering 
fans." I was speaking of the lad that an extra resist
ance of one kind (as friction) in one split, might be 
compensated hv an extra resistance of anolher kind i as 
velocity) in Ihi* others].lit. And 1 quoted Morgue's 
theory as an illustration of equivalent values of different 
resistances. And I did say, a- you quote, that "to refuse 
to grant its tenth as un abstract statement would he lo call 
in question the whole theory of llu* conservation of 
energy." And you will, 1 think, admit that the truth 
of an abstract statement is one thing, while the truth 
of a sub-theory supposed to be based on that statement 
is quite another thing. 
I think, sir, that you will see Ihal the tone of your 

review was rather unfair, and I hope you will publish 
tbis letter as I have written it. If' you have any 

rejoinder to make, I have no doubt you will be kind 
enough to -end inc a copy, as you have already sent m e 
the other copies. I am, sir. 

Yours faithfully, 

H.'W. HALBAUM, 

110 Blenheim Street, Newcastle-on-Tyne, England. 
April 25, 1696. 

[In our review of Mr. Halbaum's book, we did not 
mean to imply literary piracy on his part, for we said 
then, as we repeat now, his work is a good one. What 
we principally criticized was bis sharp criticism of Mr. 
Pamely's formula for regulator quantities, and we 
merely mentioned our own method of treating the sub
ject (written before we saw Mr. Halbaum's formula I as 
a better way of treating the matter. That Mr. Hal
baum is technically correct, and Mr. Pamely wrong on 
the subject of regulators, we frankly admit, but we 
must say that the hitter's efforts to advance the science 
of conl mining are deserving of courteous treatment, for 
his excellent publication is unquestionably tbe most 
complete book on coal mining as yet published, not
withstanding that in its nearly 700 pages there is one 
incorrect formula. Mr. Halbaum deserves credit for 
correcting this error, but we must deprecate tbe caustic 
manner in which it is treated.—EIUTOK.] 

PRIZE CONTEST. 

Prizes Given for the Best Answers to Questions 
Relating to Mining. 

For the best answer to each of the following questions. 
the value of $1.00 in any of the books in our book cata
logue, or six months' subscription to T H E COLLIERY 

i E N G I N E E R A X D M E T A L M I N E R . 
For the second hest answer to each question, the 

value of 50 cents in any of the books in our book cata
logue or three months subscription to T H E COLLIERV 
E N G I N E E R A N D M E T A L MIXER. 

Bath prizes for am-nri's to the same question trill not he 
aiearded la any tan person. 

Conditions, 

First—Competitors must be subscribers to T H E COL
LIERV E X U I N E E R A N D M E T A L MIXER. 

Senna!—Tiie name and address in full of the contestant 
must be signed to each answer, and each answer must lie 
on a separate paper. 

Third—Answers must be written in ink on one side 'if 
the paper only. 
Fourth—"Competition contest" must be written on 

the envelope in which the answers are sent to us. 
Fifth—One person may compete in all the questions. 
Si.rfh—Our decision as to the merits of tlie answers 

shall be final. 
Sen nth—Answers must be mailed us not later than 

one month after publication. 
Eighth—The publication of the answers and names 

of persons to w h o m the prizes are awarded shall be con
sidered sufficient notification. Successful competitors 
are requested to notify us as soon as possible as to what 
disposal tbey wish to make of their prizes. 

Competition Questions for June. 

QUES. 229, If we bum acetylene gas. from the liquid 
acetylene, in our new lamp, do you think it will be safe? 
i lur object is to obtain a small while light of high poten
tial without the use of a wick. Should your judgment 
be favorable, will you please say what advantages this 
light will give us in restricting the size of the lamp, and 
further, say if you think the burning of this gas -will 
produce oyer much soot and choke the meshes of the 
gauze. 

QUES. 230. AVhat very decisive proof can you give us 
in support of the conclusion, that there were immense 
stretches of drv land on the globe during Cambrian and 
Silurian times'.'" 

QUES. 231. The number 360,000 is \ times the eighth 
power of the length of one of the sides of a cage guide in 
inches, anil if the guide is square, what is the measure 
of one of the sides, and what is the length of the guide 
in feet? 

QIES. 232. H o w many units of heal should a pound 
of coal of the following composition develop: Carbon, 
S2 per cent.; volatile and combustible matter, ii per 
cent.; oxvgen, .0 per cent.; nitrogen, .8 per cent.; ash, 
10.6 per cent. 

QEES. 233, AW* are about to introduce au endless rope 
haulage at our mine for an output nl Slill long tons per 
day, and we will require a main haulage for the total 
delivery at the shaft, and the length of this road will he 
1,325 yards. The coals irom three separate districts will 
feed on lo the main haulage rope, with belts worked by 
sheaves in gear with the return sheave of the main haul
age. Now if we call llie districts J, /.', and *"; then 
fnn'n the terminus of the main haulage the lengths of 
the district roads are .1, 412 yards; II, S04 yards; C, 601 
vards; ihe deli verv of coals fr each district will be 
J. 1 ; //, :'; and C, '\* of the total output, and whal I wish 
i,, know is two things, and the first is this: If all the 
four bands of rope are run al the equal velocities of two 
miles an hour, how far apart will llie cars lie on each 
hand of rope, supposing the load of a car to be one ton. 
The second thing I wish to know i-. it I were to put a 
chalk mark on each of ihe [our bands of rope on the 
junction sheaves, lhat is, where (lie lour hands of rope 
come together, a I (i o'clock in th<* morning, when would 
the marks on the four hands c e together again at the 
same place? and say what practical lesson yon would 
learn from lliis experiment. 
(Jit:-. 234. During ihe working of regular stratified 

coal seams, sometimes a seam cuts out, or appears to lie 
cut off bv an upper stratum of rock that is not conform
able lo tlle seam. Al other ti s tiie sram is cnl out by 
a conglomerate-like deposit. Now, if you were a mine 
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superintendent and either of these occurrences were met 
with in a mine under your charge h o w would you report 
the matter to the operators'.1 

Answers to Questions Which Appeared in the April 
Issue and for W h i c h Prizes H a v e Been Awarded. 

QUES. 217.—During the course of some experiments 
w e have been making with a Mueseler lamp, with the 
view of perfecting our new safety lamp, w e have found 
that w h e n w e m a k e the top diameter of the conical 
funnel five-sixteenths of an inch, the lamp llame dies 
Out w h e n the entering air contains about 7 per cent, of 
marsh gas, and w h e n w e m a k e the top diameter of the 
funnel five-eights of an inch the lamp is not safe in an 
•explosive mixture. We will therefore feel obliged if 
you will explain to us h o w it is that the lamp is safe 
wilh the small diameter and absolutely unsafe with the 
large one. 

Axs.—Theexpansive force of the exploded gas in the 
lower chamber of the lamp is not strong enough toover-
c o m e the resistance of the conical chimney and force the 
llame through the small aperture at its top, but is sulli
cient, however, to develop an outward and upward 
pressure large enough to prevent the inflow of the outer 
air to the lamp tiaine, thus extinguishing the same by 
excluding the oxygen necessary to support it. 

If w e increase the diameter of the top aperture of the 
chimney from -**-'•--- to ji of an inch, w e not only increase 
the area of this aperture four times, but w e also change 
the converging sides of the chimney to a more perpen
dicular position, thereby diminishing the resistance to 
the upward m o v e m e n t of the burning gas sufficiently to 

reach the upper part of the lamp and advancin 
ntained there. 

up tlame will not be extinguished 

lars are removed, and only the stumps 1 entry stumps 1 
are in. Four feet of " following" will slow or nearlv 
stow the waste behind, w h e n the pillars are drawn, and 
as the pressure due to SU) feet will not compress the 
stowing to anything like its original compactness w e 
will have only a small amount ot subsidence and Ihai 
so slowly that it will cause little inconvenience. 

N o w , that I have given a reason for the answer I will 
proceed with it : 

In Ihe sketch are shown gob entries in order that 
space m a y he furnished for ihe "following." It shows 
rooms with onlv one road so that ihe dirt m a y be stowed 
on one side and the road located so that it will lie readv 
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in this case t 
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gas through tin 
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00111. 
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slructed upward 
iimnev will caus, 
ip to enter the lo 
explosion w 

>.| il e%t mrning 
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chamber with an 

quickly follow explo-

easured from the level of the apex of T, was l'° 25', 
id the angle of depression of the apex of 17, measured 

from the level of 
the apex of T, 
was 4° 43'. I 
will be pleased 
to receive from 
you a sketch 
with the neces
sary explana-
t i on, showing 
tbe process by 
whicli you have 

found the distance in a straight line from .1, at the foot 
of the southwest slope of S, to B, at the foot of the 
southeast slope of U. 

Axs.—Let // = horizontal distance, I' = difference in 
elevation, and D = the angle of depression or elevation, 
between anv two points. 

V 

tan 11 

Hence, -1 to $= • '*! „-. = 1242.57 ft. 
tan 32° lo' 
784 — 472 
tan 6° 25' 

472 — 320 

tan 4° 43' 

472 

tan 19° 56' 

The triangle .1 TB is right-angled at T, hence, 

-1 IJ = 1 7t T2+TBl = 

( 1242.57 + 2774.26 Y + (1842.25 + 882.39 )a = 4.K53.72 ft. 

H E R B E R T A. W I L C O X , Aspen, Colo. 

J O H X A. R A Y , Westville, Pictou Co., N. S. 

Then // 

S to T = 

Tto V 

CtoB 

74.26 fi. 

1842.25 ft. 

--- = SS2.39 ft. 

Second Pr, 

tbe lamp and in a few moments it 
income a- dangerous as an open light. 

Jonx V E K X E K , Lucas, Iowa. 
Second Prize.—ROBT. R E A V , Holsopple, Somerset Co., 

Pa. 

Ql/ES. 218.—We are ventilating a mine with a furnace, 
and the quantity of fresh air entering per minute is 
100,000 cubic feet. The furnace consumes 1.5 long tons 
oi eoal per hour. The composition of the coal is 78 per 
cent, fixed carbon, 10 per cent, volatile hydro-carbons 
and 12 per cent. ash. The volatile hydro-carbons may 
be taken at the average composition of ''• II,. Xow, we 
wish to know what will be the volume measure per 
minute of the air and gases ascending from the furnace 
in the upcast shaft, when Ihe temperature of the descend
ing air is 60° F„ and that of the ascending air is 200° F. 

Av-.— The H m.i K men. ft- ot airat',11° E. would become at 

200° F., 100,000 • *?? "|" f9° = 126,973.4 cu. ft. 
4./1 -j- UO 

Tlie furnace consuming 1.5 long tons per hour would 
1.5 • 2.240 

consume per minute — 5t> lbs. coal per rain-

I from the pillars as it is drawn back, 
ig a haulway for the coal from the 
By this method, if the timber put in 

is a greater item of cost than that due to removal it can 
he readily removed. In the first place only side props 
(and perhaps a few cross bars! need be used. The 
props, used to keep up the "following" until the gob 
is slowed, can lie removed as the room advances or the 
pillar retires aud be used over and over again. The 
roadside props and am- cross bars that have been used 
in the roadway, ean he removed as the pillar Coal is 
taken out. 

The width of rooms has not been specified as that I ter of Tinchel 
must depend upon the per cent, of increase of the "fol
lowing" taken out of the roadway. 
The writer has worked by this method a seam averag

ing about 3 feet with a "following" varying from IS 

inches to 4 feet with good results but owing to the lack deduce for me, out of these facts, tl 
oi skilled labor and other causes, longwall was -
failure. \V. TV L. H A H O I E , B O X 793h 
Second P r o — J o n x FLETCHER, Birmingham Al 
428Tonti St., Ui Salle, 111. 

Qt*Ks. 220.—We have a ventilating fan exhausting 
from ,nir mine 150,01)0 cubic feet of air per minute with 
a water gauge of .8 inch, and we wish to set up another 

,,0 

obli£ 
values fo 
results : 

inderw ix 

ule. Composed of : 
Fixed carbon = C 

• Volatile matter = C 
Ash 

//, 56 X 0.10 • 

0.12 

= 43.68 lbs. 
: 5.60 " 

li.lMI 

21 li In the 5.60 lbs. dBA there are 5.60 • .,., =0.1 

lbs. hydrogen and 5.60 — 0.(12216 = 4.97784 lbs. carbon. 
Hence, the total combustiIde is 43.6S -- 4.97784 — 
48.65784 lbs. carbon, and 0.62216 lbs. hydrogen. The 
carbon will burn to carbonic acid '' ".. but in doing so 
will not add to the total a m o u n t of air and gas, as the 
C t>. composed of one volume of '.'and two of 0 is only 
two volumes or thesame as the contained 0 which is 
already s u m m e d above in the air. T h e // burning to 
water //, 11 will form two volumes, but one volume of 0 
is included above, so we add one-half the // to get the 
increment in volume. 1 cu. ft. // at 32°'F. weighs 

and larger fan to increase th 
cubic feet. W e will, therefore, 
will furnish ns with the followin] 
fan, s,, that w e m a y secure the bes 

First—The diameter of the fan. 
Second—The breadth or length c 
Third—The number of revolutions. 
Fourth—The radial length of the blades. 
Fifth—The area of the orifice of entry. 
Sijrth—The area of the throat. 
St r( nth—The area of the orifice of discharge. 
Eigldh—The effective horse power of tbe fan, 

1 of M for the pressure per square foot. 
150,000** : 250,000* :: .8 : 2.2 inches \V. 1 
-The diameter of the fan : 

250,000 .. . . 

Q U E S . 222.—In a mine sbaft in course of being sunk 
an iron kettle full of water was hoisted from the bottom 
at a m e a n velocity of 6 feet per second. The kettle was 
cylindrical in shape and 3.5 feet in diameter and 3.5 feet 
deep, and by some u n k n o w n cause a round hole had 
been cut through the bottom, and it had a m e a n diame-

''inches. T h e result was that the kettle left the 
up in the shaft bottom full of water and arrived at 
! top of the shaft empty, and by coincidence the dis-
trge of water just ceased at the m o m e n t the kettle 
hed the surface. N o w , I will be obliged if you will 

_ depth to whicli 
^'^'dter t]u. sinking has advanced. 

[A great n u m b e r of competitors attempted this ques
tion, and none of them have succeeded in obtaining the 
Coirect depth of the shaft. In the next trial please 
notice four things : First, take the vena contraclaat .62 ; 
second, take 2g at 64.32 ; third, take the fall of the 
center of gravity or the m e a n pressure at 1.75 ft; fourth, 

ventilation to 250 000 !nailv S a v e ,Iie depth as 880 ft. and as m a n v more gave 

'finstea, 
AN 

Fi. 

548 ft., hut it is neither, for the one is too m u c h 
and tbe other too little.—ED.] 

Anti-Rust. 

Mr. B. E. V. Luty, editor of the Tin am! Terne of 
• Pittsburg, estimates the quantitv of tin, iron and steel 
! roofing used in the United .States at 600,000,000 square 
feet per a n n u m . Metallic material n o w enters into 
buildings of all kinds so largely, in place of the w o o d 
which was formerly used, that it is safe to say thai 
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one thousand mill 
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In mining open 
! are used in pipes 
breakers, tipple 

ion square feet of metal—tin, inm and 
ich year in the United States 

0.00558 lbs. and 
0.62216 

lbs. would be 55.75 cu. ft. at 
R : 

200 
= 74.S cu. ft. at 200° F, 

Hence, total amount of gas and air passing per minute 
out the furnace is 126,973.4 — 74.S = 127.04S.2 cu. ft. 

Cn\s. E. B O W R O N . Tracy City, Tenn. 
Second Prize—DAVID 1'. I'.ROWX, Dunbar, Fayette <_',.., 

I'a. 

S.IHHI.IHH.) - W . l-i. 2.2 

\ 6 3 5 ^ 50 revi 

minute, nearly. 
Fourth—The radial lengths of ihe blades : 
R U L E . — T h e r e should he 7 inches in the r: 
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torn rock i 
of 4 feet o 
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will be S00 feet deep, and we will therefore be obli^ 
to you if you will explain with a sketch how we should 
work this seam so as to obtain the highest possible per
centage of large coal, and yet be able to keep the roads 
and rooms in safe condition without tlu* loss of much 
timber. 

ANS.—Perhaps, generally speaking, a method of 
longwall would give the best answer to this question; 
but as there are many reasons why longwall would not 
l„* successful if applied t,, such a seam | under the con
ditions staled I.we shall give the answer which we think 
will give the most satisfactory results in North America. 
Further, the question refers to rooms, and as the term 

room is seldom used in connection with longwall work
ing we presume longway is not the answer expected. 
We take it that the " following" can be maintained 

in its position for a short distance and at least for two 
days, so that it can be removed from the roadway to an: 
the gob. The "following" from tbe roadway will'fill fro 
the gob and support the part of the "following" in the mt 
gob. The gob being tbus closely stowed will make a slo 
strong support, to tlie superincubent strata over the 
entire mine « th.- work nroeresses. even when the pil

ot" t h e b l a d e s fo 

length of bl 
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250,000 _. .. 

1 „ ;,nn = 96.1o square fee 
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Second Priz, 

2,600 
effective horse power 0 

250,000 • 2.2 • 5.2 

33,000 

s FLETCHER, 428 Touti f 

- W M . D O N A L D S O N , Kan; 

lion- millions of square feet of metal 
roofs, stacks, shafting, head-frames, 
mill structures and bridges, not to 

peak of the great amount of machinery used in the 

industry. All of thia great quantity of metal is con
stantly menaced by its arch e n e m y , rust, and m u c h of 
it is subject to corrosion from acidulated mine water, 
gases, etc. 

It m a y be truly said that there is hardly a single 
owner of any a m o u n t of this metal that ha- not, al 
sonic time or other, been disappointed in the painl used 
for its protection, frequently finding it ineffective and 
utterly unreliable ; and, without proper protection, the 
process of destruction, being constant, ceases only w h e n 

n o t h i n g is left for the insidious a n d omnipresent 
destroyer to attack. 

Recognizing the extent of the vast field before them, 
Messrs. Allen, Ackley & Co., of 413 Vine street, Cin
cinnati, Ohio, s o m e years ago placed on the market an 
anti-rust paint m a d e especially and particularly for the 
protection of metal from rust or corrosion. This male-
rial is a paint for metal, and is not made for ami otiier 
purpose. Its use is extending rapidly, the demand coin
ing from all parts of tlie continent. The manufacturers 
include in their large list of patrons many of the largest 
manufacturing plants in the world, and the United 
Slates government. 
It is not surprising that such a material should meet 

the fan : 

•Mi II. P. 

I., La Salle 

lev. 111. 

QUES. 221.—In looking over a topographical map and 
the text of the notes of the survey, I observed three 
hills, and their apices were lettered S, T and U. The 
apices of x und T were -hown to He in a line that was 
bearing North 63° East from S, and the apex of V was 
shown to bear South 27° East from that of T. The mean 

f elevation of the southwest slope of S, measured 
roin the foot of the slope at A, was 32° 15', and the 
lean angle of elevation measured at /-' at the foot ,,f the 
lope at the southeast Bide of U waa 19c 56'. The verb
al height- ,,i the hills were S, 784 feet: T, 472 feet, 
ndf, 320 feet. The angle of elevation of the apex of S, 

with a quick demand when w> 
world. It fills a requirement 1 
remedy urgently needed. It is 
that the manufacturers are met 

' cess and even in the present gre
et' general trade they have founi 
ruple the capacity of' their work: 

,1s of tilt
ing felt and supplies a 
with pleasure we note 
•ting with marked suc-
tly depressed condition 
1 it necessary to quad-
3 in order to keep step 

with the demands of their growing business. 
In the use of this excellent material there is an appli

cation of the old and truthful proverb that " A n ounce 
of prevention is worth a pound of cure." The idea of 
mine managers erecting buildings at an expense of 
hundreds, and sometimes thousands of dollars, and 
machinery, that more frequently runs into the thousands 
than into hundreds of dollars, and not protecting them 
by a reliable and cheap preventive of rust and corrosion 
is wrong, and results in constantly increasing repair 
bills, and finally, the destruction of the metal in a com
paratively short time. 
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THE METAMORPHISM OF COAL 

HOW IT OCCURS AND WHAT CAUSES IT. 

The Conversion of Bituminous Coal into Anthracite and 

Graphite, and thc Conversion of Carbonaceous 

Matter into Diamond. 

,- H. BOLT* , F. R.; 

Oxygen *, 
Nitrogen. 

•111.4 
: ; . • . • * . - , 

(From Tr*m-:K*(inii--*f Tlu- Manehc-ter Geological Society.) 

T h e subject of tlu* m e t a m o r p h i s m of coal presented 

itself to m e during the course of an examination of the 

anthracites of Castlecomer, C o u n t y Kilkenny, Ireland, 

a n d in a paper c o m m u n i c a t e d to this society last session.* 

1 d r e w your attention to w h a t I supposed to b e a thin 

layer of graphite u p o n the bedding planes of the coal. 

In following the matter u p since, I h a v e found that 

whilst ihe general question of Coal metainorphistu has 

not been dealt with, vet a large n u m b e r o f cases have 

been recorded in whicli coal has been c h a n g e d in various 

w a y s b y the action of heat a n d other agencies, Cases in 

w h i c h bituminous coals h a v e been m e t a m o r p h o s e d into 

anthracite are n u m e r o u s , whilst, as w e shall see later, 

nietainorphisin has proceeded to an even greater degree 

a m i graphite has been produced; furthermore, it is by 

110 m e a n s unlikely that the d i a m o n d o w e s its origin to a 

m e t a m o r p h i s m of carbonaceous matter b y the neat of 

intruded igneous rocks. T h e general features presented 

b y coals, a n d their arrangement in an ascending series 

from w o o d a n d peat to anthracite, are well k n o w n . 

T h e various stages of the process m a y be said to be 

m a r k e d by an increase in density a n d coherence of the 

coal, a n d a loss of volatile hydrocarbons in the form of 

gaseous c o m p o u n d s a n d water. 

T h e general composition of a coal s e a m in its various 

stages from w o o d or neat is verv well indicated in a series 

,.f analyses published by Professor T. Thorpe.t F r o m 

these analyses the following table has been constructed 

C*<r*-*..n. II; 

1. WIH.I1 and Vejretable H u m u s 54.8 
2. Peat |4 varieties) 60.8 
::. Lignite ,2 nineties) i'T.4."-* .*..--• -JV.II 
1. Brown Coal (4 varieties) 72.9 -VI 21.7 
:>. Bituminous Coals (la varieties! . S3..17 5.43 11.4 
G. Anthracite 95.28 2.53 2.3 

T o the-e w e m a y a d d graphite with usually 90 per 

cent, of ca r b o n ; a n d the d i a m o n d , w h i c h is almost 

pure carbon. 

T b e analyses s h o w that the conversion of o n e coal 

into another higher in the series is m a r k e d by an 

increasing percentage of carbon a n d hydrogen, a n d a 

decreasing percentage of o x y g e n a n d nitrogen. In the 

case of anthracite the carbon percentage is very high, 

a n d that of the hvdrogen, o x y g e n a n d nitrogen low. 

T h e fact that bituminous coals can b e converted into 

anthracite is k n o w n chiefly b y reason of the p h e n o m e n a 

presented in theSouth W a l e s coal field, w h e r e the s e a m s 

are wholly bituminous in the easterly portion, hut pass 

into semi-bituininous or steam coals as thev reach the 

center of the area, a n d into pure anthracites further 

west. T h e change from o n e to another is so gradual 

that n o sudden modification is seen. T h e r e is n o evi

dence of the change having been brought about by in

trusive igneous m c k s , such as w e shall see occur else

where, t It has been determined, however, that the 

change from bituminous to anthracite coal takes place 

along a definite plane, w h i c h dips to the south-south-east. 

In Pembrokeshire, w h i c h contains onlv anthracite 

coal a n d forms the western b o u n d a r y of the coal field, 

violent crumplings a n d rock folding h a v e occurred, to 

w h i c b the formation of the anthracite m a y be in s o m e 

measure due. In Ireland, the coal measures are capable 

of division into an anthracite series, wliich is developed 

in the southern fields of Limerick, Clare, Cork, Tipperarv, 

Q u e e n s County, Kilkenny, a n d Carlow; a n d a bitumin

ous series occupying tbe northern fields of Arigna, 

Tyrone, a n d Ballycastle. 

T h e greatest deposits of anthracite in the world are 

found in the eastern I'ennsylvania region of the United 

States, w h e r e tbey cover a n area of close u p o n 1G.IXH.) 

square miles. This field presents p h e n o m e n a very simi

lar to those of South Wales. There is the s a m e passage 

from bituminous coal in one e n d of the field to anthra

cite in the opposite extremity, a n d a gradual loss of 

hydrocarbon c o m p o u n d s is associated witb the conver

sion into anthraciie. There is also the s a m e develop

m e n t of earth-folds in the areas containing anthracite as 

i*- presented in the Pembrokeshire area. 

Whilst whole coal fields of vast extent have been con

verted into anthracite, there is not wanting direct evi

dence of various agencies b y w h i c h this change has been 

brought about in small a n d comparatively unimportant. 

area-. Boue, Delesse, a n d others d r e w attention'many 

years ago to ihe occurrence of a bituminous coal at N e w 

C u m n o c k , Ayrshire, which h a d been partiallv changed 

into anthraciie and graphite b v t h e intrusion of a basalt. 

Similarly, at the b o w lev Hills, in ihe South Stafford

shire coal "field, the thick coal has been penetrated by 

intrusive rocks, -neh as basalt, resulting in considerable 

m e t a m o r p h i s m of the coal along the lines of contact. 

rsuallvtbe coal has been converted into a black p o w d e r v 

m a s s of a dull color, verv friable, a n d almost destitute 

of inflammability,^ hut in othercases ii has undoubtedly 

heen converted into anthracite. 

Professor .1. .1. Stevenson** has most excellently s u m 

marized llu- A m e r i c a n evidence relating to the occur

rence of anthracite, a u d has given cases w h e r e it has 

been formed b v contact alteration with erupted rocks. 

H e instances localities in X e w Mexico, Colorado, Vir

ginia, a n d North Carolina, a n d also records othercases 

w here, w iih precisely similar contact, n o alteration into 

anthracite has followed. 

In-iance- of the conversion of bituminous coal into 

anthracite bv intruded igneous rocks have been recorded 

in N e w Zealand. 

ln the Donetz coal field of South Bussia, between the 

rivers K r i n k a a n d MlUSS, the coals are bituminous in the 

west a n d change into pure anthracite towards the east.* 

In the intermediate districts, the Coal is frequently in 

an intermediate condition between bituminous a n d 

anthracite, a n d n o satisfactory term can he applied to il. 

T h e close analogy hel w een the features of this coal tield 

a n d that of South W a l e s in this country w a s c o m m e n t e d 

u p o n by Murchison, as w a s also the close coincidence 

between the line of anthracite coal a n d ihe crystalline 

axis of the Southern Steppes, a subterranean prolonga

tion of w h i c h w a s supposed to have been the agent whicli 

converted the former bituminous coal into anthracite. 

F r o m the case- w e h a v e enumerated, it will be evident 

that the passage of bituminous coals into anthracite has 

been most clearly established a n d that this change has 

been brought about in a variety of w a y s , of w h i c h those 

b y m e a n s of erupted rocks a n d the proximity of flexures 

a n d foldings are perhaps the m o s t evident. 

That graphite has been formed in s o m e cases as a 

result of the s a m e causes w h i c h induced the formation 

of anthracite, a n d either as a further stage of meta

m o r p h i s m of it, or along with it, is not c o m m o n l y k n o w n , 

the m e t a m o r p h i s m of coal rarely proceeding so far. 

T h e occurrence of graphite with anthracite at N e w 

C u m n o c k , Ayrshire, w a s tirst described b y Nicholt in 

LS44, a n d has often been mentioned b y late observers. 

T h e m i n e is traditionally reported to h a v e been in opera

tion for nearly a h u n d r e d years, a n d w a s finally closed 

in 1848. I a m indebted for a considerable a m o u n t of 

information relating to this m i n e to the kindness of M r . 

J o h n Smith,J of M o n k r e d d i n g , Ayrshire, a gentleman 

w h o has devoted considerable attention to the Ayrshire 

coal field. W i t h great generosity, M r . Smith has further 

sent m e a valuable series of specimens w h i c h illustrate 

the special feature of the m i n e , a n d w h i c h h e desires m e 

to pass over to the Manchester M u s e u m , O w e n s College, 

on the completion of this paper. 

T h e conditions under w h i c h the coal occurs in the 

Craiginan m i n e are so peculiar that I purpose dealing 

with theni at s o m e length in a later part of the paper. 

A section at the entrance to the m i n e is as follows: 

Ft. In. 
Boulderclay 

I noi-. M.i . So,*., Vol. XXII.. p. filit. 

JSir H. ile la Beetle, Mem. Geol. Survey, ' 

-.1 Beete Tultcx, "Tlie South Stafford shir, 
Survey, 1H50, pp. Ul. 122. 

"'• Orifflii ,*f Hi,- iviiii-vlvmiiii. Anthracii 
-•,..*., Vol. V.. pp 39-70. 

Decomposing trap (basalt) 6 4 
S*li<l mi** -basalt), coarsely crystalline "1 11 
Altered coal lift, to 8 0 
Basalt? 

M r . S m i t h writes m e that h e has e x a m i n e d nearly 

every accessible part of the mi n e , a n d has c o m e to the 

.conclusion that the basalt penetrated the coal b e d in 

• such a m a n n e r as to break it u p into detached patches, 

the smaller of w h i c h have been c o n v e n e d into graphite. 

I Nearly all the coal patches are m u c h charred, a n d pre-

l sent a c o l u m n a r structure, ihe c o l u m n s Iving in every 

possible direction, but n m r e usual I v parallel tothe basalt. 

W h e n the coal approaches tbe basalt, it passes into a 

thin layer of massive graphite, w h i c h is closely applied 

t o t h e latter. 

T h e s e features are well demonstrated b y the specimens 

w h i c h are n o w before you. 

M u c h of the graphite presents a similar columnar 
1 structure to that of tlie coal, the c o l u m n s h o w e v e r hold-

; ing together m u c h m o r e firmly, those of the coal often 

falling a w a y from each other w h e n d u g out. 

I In the paper b y Professor Stevenson, w h i c h has just 

heen read.il son will have noticed thai iln* conversion 

of coal into oraphite is a familliar feature of certain 

m i n e s in the United States, especially in X e w England, 

w h e r e the anthracite coal is stated to be largely graphitic, 

the coal at Mansfield being "like graphite or p l u m b a g o . " 

M r . E. W . Parker, in bis coal report for the vear 18i)2** 

says: "In the N e w E n g l a n d basin the original coal beds 

have heen m e t a m o r p h o s e d into graphite a n d graphitic 

coal, w h i c h have special uses, although not classed by 

the trade as anthracite." 

At Cranston, a n d also at Worcester, Mass., tin' coal is 

anthraciticand rich in graphite. F r o m the latter locality, ' 

Professor Stevenson has kindly sent m e a specimen which 

is so rich in graphite that one w o u l d be naturally in

clined to doubt its origin from coal. 

In a letter w h i c b a c c o m p a n i e d the specimen b e states I 

•'the piece of coal w h i c h I send y o u does not exhibit 

m u c h completely c h a n g e d carbon, a n d is less graphitic 

than s o m e specimens w h i c h I have seen." 

Graphite is also m e n t i o n e d as occurring in the L a r a m i e 

beds of N e w Mexico. In tbe latter case, the conversion 

into graphite has been brought about b y an intrusion of 

basalt. 

Graphite has also been found in association with coal 

beds of U p p e r Cretaceous age at Karsok, in Greenland, 

w h e r e llie w h o l e series of beds were found to rest u p o n 

gneiss, a n d to be inclose association with basalt, w i n c h 

w a s ejected subsequently to the deposition of the Cre

taceous deposits, a n d before the c o m m e n c e m e n t of the 

Tertiary period.ft 

• Murchison, Verneuil, nml von Ke>\-*orUng, "Die neology uf 
Russia in Europe una the I oil Mountains," 184.1, Vol. 1., p. 100. ' 

f'Guide to the Geolog) <*i Scotland," 1844. 

; Since tins paper waa read. Mr. Smith has forwarded to m e tin* 
proof -hect- of 11 |iii|«.*r rcml l,y him before the I'lu-unw Geological 
S-ieiet-, ,111 ,ln nun ry Kith. 1 •*"'•, upon the Oniimiliiii Mine. The till,-*-:*. 
follows: "Charred O m l witli Graphite. rrai*_*i,**i-i. New Cumnock." 

;**"n tlie New England Cnal Fields of the United States." 

••"Mineral Resources of the I'nited state--," t*. s Geol Survey 
1892, p. 2G3. 

ft*Professor A. E. N'ordenskiold, "Account of mi Expedition to 
Greenland in tlie year 1870." Geol, Mag., Vol. IX., ls72. 

M y colleague in the Manchester M u s e u m , Mr. F. G. 

Pearcev, has kindly furnished m e with the accompany

ing note extracted from the journal which he kept 

whilst attached to the "Challenger" expedition of 1872-11. 

"At Port Darwin, in the Falkland Islands, some beds, 

locally k n o w n as coal beds, are found. They are beds 

of bituminous material, interbedded with clay slates, 

which form the most striking geological feature of the 

islands. The bituminous beds sometimes run out into a 

sort of culm, the transition of the latter into atypical 

graphite being also clearly marked." 

Fragments of this graphite wen* often used by Mr. 

Pearcev on board ship for the pnrpo-e of marking boxes 

containing specimens prior to iheir being stored. 

"Whilst in the cases just enumerated the conversion of 

coal into graphite is undoubted, in the great majority of 

cases there is no evidence to show what was its original 

condition. It is, however, significant to note that whilst 

the purest forms of graphite are associated with igneous 

and more especially metamorphic mcks, and grophkoid 

anthracite with sedimentary rocks more usually of Car

boniferous ;ige, yet in the mica schists and clay slates of 

the Saxon Erzgebirge there is a graphite or "graphtoid" 

which still retains the property of combustion.* 

In rocks of Pre-Cambrian age in Canada, Sir J. W . 

Dawson has found large quantities of graphite, in some 

of which he could distinguish traces of vegetable tissues.t 

Pure graphite in its most familiar form has been 

obtained in the British Isles from Bormwdale in Cumber

land, Beary in the Isle of M a n , Granipound and Boscastle 

in Cornwall, and Killimuir in Scotland. Amongst other 

countries m a y be mentioned Ceylon, Canada, Bohemia, 

Algeria, Norway and Finland. It has been found in asso

ciation witb mica schist, gneiss, basalt, quartz and slates. 

If w e except the graphltoid of the Saxon Erzgebirge, 

graphite is destitute of volatile hydrocarbons*, and con

sists of a slightly higher percentage of carbon than 

anthracite, together with a slight quantity of mineral ash 

sucb as silicate of alumina, sesquioxide of iron, and 

other compounds. In tbe development of graphite and 

anthracite fnun an originally bituminous coal—as in the 

case of the specimens before you from Worcester, Mass., 

V. S. A., ami N e w Cumnock, Ayrshire, and in the occur

rence of a combustible graphite in mich schist—we have, 

I think, conclusive evidence of tbe possibility of the 

origin of graphite from a vegetable source, the theory 

upheld by Dawson and others in respect to tlie graphite 

found in the Pre-Cambrian rocks of Canada. 

The purest mineral in the carbonaceous series isthe 

diamond, which consists of more than Hi) per cent, of 

carbon. Tbe diamond occurs in association with a va

riety of rocks, but in most cases these are of sedimentary 

origin, and show unmistakably that the diamonds which 

they contain have been derived from pre-existing rocks 

destroyed by denuding agencies. 

In most cases, as at Bingera, in N e w South Wales, the 

matrix of the diamond is either a conglomerate or coarse 

sandstone; m c k s whose nature is an evidence of their 

derivation from older rocks. In regard, however, to the 

diamond fields of South Africa, there is good reason to be

lieve tbat the diamonds are still in the parent rock, and 

that they o w e their origin to that agency which has 

operated in the origin of certain anthracites and graphites. 

In the D e Beers mine at Kimberly, which m a y be 

taken as typical of all, a volcanic "pipe," which forms 

the diamantiferous area, is surrounded by a series of 

deposits of a mixed character, in which carbonaceous 

shales of Triassic age predominate. 

The deposits in descending order are as follows: 

Surface soil 5 

Basalt 51 

Black carbonaceous slink* 250 

Melaphyra 4fH 

Quartzite 401 

Black carbonaceous shale 109 

The material of the pipe has been described by Prof. 

BonneyJ asa serpentinoue breccia; by Mr. E. J. D u n n as 

a decomposed gabbro; anil by Messrs.* Hudleston, Kupert 

Jones, and Davies as a volcanic mud. The general feat

ure of the diamantiferous areas, for there are four "pipes" 

already known, have been well described by a number 

of observers. \ 

Mr. D u n n showed that the material of the pipes, called 

"yellow ground" and "blue ground," whilst igneous 

in origin, yet contained large masses of the surrounding 

carbonaceous shales, often to such an extent as to con

stitute a breccia, whilst the beds in immediate contact 

with the "pipes" were abruptly bent upwards. All the 

included m c k s showed traces of fusion, whilst in the 

outer portions of the pipes, where the blue ground is 

most heavilv charged with carbonaceous shale, there is 

the richest yield of diamonds. 

Professor Carvill Lewis has also drawn attention to 

the passage, at a depth of dim feet, of the material of the 

volcanic pipes into two distinct types of rock. One only 

is diamantiferous, and is also crowded with fragments 

of carbonaceous shale, the non-diamantiferous type being 

free from inclusions, and is a typical volcanic rock. 

The conclusions arrived at by Professor Carvill Lewis 

are stated as follows: "It seems evident tbat the dia

mond-bearing pipes are true volcanic rocks, composed of 

a verv basic lava associated with a volcanic breccia and 

with tuff, and that the diamonds are secondary min

erals produced by tlu* action of this lava, with heat and 

pressure, on the carbonaceous shales, in contact with 

ami enveloped by it." 

S o m e support is lent lo this theory by the researches 

of Professor Roscoe into the chemical composition ofthe 

"blue ground " " Noticing a peculiar smell somewhat 

•Dana, "System 1,1' Mineralogy," is'.u, p. s. 

fDawson, "Acadian Geology," -.'ml ed., 1H68, p. GG8. 

IProf. II. E. Roscoe. " Diamond Bearing Rocks of *?oiitli Africa," 

Proe. Maneh. Lit, and Phi] See., IS84, p. '.. 

|Prof. can-ill Lewis, "On a Diamantiferous Perldotite, mid thc 
Gencsisof th.* Diamond," ];•••», it Brit. A-,*,., is*-,*,, p. 1,117. und Geol. 
Mat;., 18H7, p. 22. 

**'• Diamond-bearing Rocks of Smith -ifrieo," Proe. Munch. Lit. 
uml I'lul. soe., pp. s-'J. 
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like that of camphor, Professor Roscoe digested a portion 
of the material with ether, from whicb he afterwards 
obtained a small quant ity of a crystalline aromatic hydro
carbon which burnt verv easily with a smoky flame. 

Professor Lewis has added to the abstract of his paper, 
which appeared in the <rei,lagieid Magazine, a note stating 
that a similar association of volcanic and carbonaceous 
rocks has been found at other places. 

In N e w South Wales, the diamond grounds lie near 
the junction of serpentine or basalts wilh carbonaceous 
rocks. At the Bingera diamond field, for example, a 
bi>ss of eruptive serpentine is almost surrounded by car
boniferous rocks containing coal seams. In Western 
America, the diamantiferous grounds are in close prox
imity to an area where serpentine and carbonaceous 
rocks occur together. 
The evidence is fairly Conclusive that diamonds have 

been formed in the areas mentioned, as the result of 
metamorphic changes induced in carbonaceous matter 
by the action of heat derived from adjacent igneous 
rocks which have penetrated the beds. In other cases 
where diamonds have been found in coarse sandstone 
and gravel, we m a y infer that their source was some 
area similar to that of Khnberly which was subjected to 
denuding agencies, and more or less destroyed. 

li 1- well w itlim 1 he ii I- oi probahilit\ that as 
alluvial gravels are worked out in the search for dia
monds, future prospecting will lead up to the original 
diamantiferous areas where an association of carbona
ceous and igneous mcks m a v be expected to occur; indeed, 
this is what happened in the case of Kimberly. , 

The causes wnich have operated in the conversion of 
bituminous coals into anthracite have attracted m a n y 
workers, and various theories have been put forward. 

Metamorphisin of bituminous Coals into anthracite hv 
intrusion of igneous rock is^enerally admitted, although 
it sometimes happens that the coal is simply charred, ,,r 
converted into a friable dull earthev mass, as in the 
Stafford-hire coal field. 

The influence of earth-folds, earth-beat, and deep-
seated igneous rocka i- not .., widely accepted, although 
the-,* -agencies have each heen selected by various work
ers as affording the best possible explanation of the con
ditions wliich obtain in various areas. 

De la Heche in attempting to determine the formation 
of the anthracite of South Wales,** showed that the 
bituminous seams changed so gradually into anthracite 
that it was difficult to mark one off from the other. In 
this field the passage into anthracite is towards the 
west, the best and purest occurring in Pembrokeshire, 
where the rocks have been most disturbed and folded. 
A similar feature had been noticed in tin- anthracite 
fields of Pennsylvania, I". S. A., by Professor Rogers, 
w h o sought to explain the metamorphism by account
ing for the dissipation of the original gaseous contents 
of the coal, as the result of superheated steam and heat 
developed by the folding which the rocks hail undergone. 

but I'e la Beche in this country and Professor Steven
son in America, have shown that this theory is not 
w holly satisfactory. The former pointed out* that certain 
of the bituminous coals of South Wales had been more 
disinrhed than the anthracites; for example, the bitumi
nous coals of Vobster, in tlie Mendip Hills, being far 
more contorted than the anthracites of Glamorganshire 
and Carmarthenshire. 

The hitter has showntihat Professor Rowrs 1 conclu
sions are not wholly correct for the Pennsylvania field, 
and that as in South Wales, certain bituminous areas are 
more folded and contorted than others whicb contain 
pure anthracite. As a more workable theory and as 
agreeing more closely with the facts of the Pennsylvania 
coal field, Stevenson has sought to explain the formation 
of the Pennsylvanian anthracites bv supposing that they 
represent tbe oldest portions of the coal field, or the 
marshlands which first commenced to grow out from 
the old shore line over the shallows, and that being the 
oldest, they have undergone a more complete chemical 
change and greater loss of volatile compounds than is 
the case with the younger deposits of coal further west, 
which slill retain their bituminous character. 

P»y this theory, as I understand it, the loss of hydro
carbon compounds must betaken as indicative of the 
relative ages of the coal bed. 

This argument would prove very useful as an explana
tion of tiie origin of graphite deposits so c o m m o n in 
the older mcks, but I have not been able to find it 
capable of application out-side the Pennsylvania!! area. 
It does not seem satisfactory in such a coal as that of 
South Wales, where in a single seam there is a gradual 
passage from a bituminous coal to a perfect anthracite, 
unless indeed it can be proved that the most westerly 
portion of the -earn was formed at an earlier period than 
the easterly. Though w e cannot apply Prof. Stevenson's 
hypothesis outside the Pennsylvanian area, it is almost 
certain that the progress of chemical change in the course 
of ages, to which he draws attention, must always be 
reckoned an important factor in the ultimate passage of 
coal to a high state of carbon purity. 

Hr. I'. P. Owen}: explained the formation of the undis
turbed anthracite fields of Arkansas by supposing the 
existence of deep-seated igneous rocks giving off heated 
gases, which in their passage upward through the coal 
carried away ihe volatile hydrocarbons. A similar con
clusion was also arrived at by Professor Hull lor the 
Irish anthracites, and by Sir IX. J. Murchison for the 
anthracites of the Ponetz coal field in Southern Russia. 

Prof. Lesley,*; taking up the question in its physical 
aspect, put forward the suggestion that the action of 
earth heat, due to the loading of tlie coal measures by 
overlying deposits, might have been adequate to drive 
off the gaseous constituents of the coat. 

Where it can Vie shown that the loading to which the 

•Me-aioirsGeof. Survey, Vol. I., p. 217. 
t" Origin of the Pennsylvania Anthracite," Bulletin American 

Geol. Soc., Vol. V.. 1P*W. p. *J4. 
JOwen. "First Rej-ort of a Geological lieconnaissance 01' the 

Northern Counties of Arkansas." 18*>8. 

Coal Measures h a v e been subjected can only be reckoned 

b y thousands of feet, tins supposition m a y be correct, 

but the difficulty often is in proving this overlying 

thickness of deposits. That a comparatively low heat, 

if long continued, is sntlicient to convert a hituniinious 

coal into anthracite has been proved experimentally. 

H e la B e c h e mentions a case* in whicli bituminous coal 

w a s converted into anthracite b y a very gradual appli

cation of heat. Pr. L y o n Playfair.t w h o afterwards 

e x a m i n e d the specimens so produced, speaks of i h e m as 

m u c h like native anthracite. In d a m p e d d o w n furnaces 

anthracite a n d coke m a y be produced, the former o w i n g 

its origin to a lower heat than the latter. 

In reviewing these various theories a n d seeking to 

apply t h e m it b e c o m e s very evident that whilst a n y of 

t h e m m a y be sufficient to explain the conditions of a 

particular case or area, n o n e of t h e m are held to satisfy 

all requirements. 

In all cases anthracite is formed b y the elimination of 

volatile hydrocarbons from the original bituminous coal, 

a n d since il has been demonstrated that a temperature 

lower than that required lo coke the coal will, if long 

continued, be sufficient to effect the change, w e m a y 

a s s u m e that w h e r e it can be proved that heat has beeii 

developed, whatever m a y have heen the cause, it, a n d it 

alone, will accomplish 'the change. Cases, however, 

m u s t have occurred where, b y tbe formation of earth 

folds, intrusive dykes, a n d similar agents, considerable 

heat has been developed, only to be rapidly dissipated 

by the conductivity of the surrounding m c k s , or by 

rinding s o m e avenue of escape, or even b y acting m o r e 

easily u p o n associated strata. A n instance of the latter 

occurs at Craigman, N e w Cumnock, Ayrshire, where the 
clay shales which overlay the coal have undergone 
m u c h more alteration than the coal itself, and partake 
very largely of the character of jasper. 

W h e r e a'dvke-like mass has been suddenly injected 
into a coal bed, as in the South Staffordshire coal field, 
the great and sudden accession of heat has converted the 
adjacent layer of coal into a friable carbonized mass 
somewhat in the nature of a lampblack. The layer thus 
formed would act as a protecting layer to the rest of the 
coal by reason of its low conductivity, and little or no 
anthracite would be produced. 

The conversion of bituminous coal into anthracite is, I 
believe, chiefly accomplished bv heat, and as heat is 
developed in all manner of ways in the earth's crust, it is 
but natural that various heat-producing agents have been 
advocated from time to time as the sources of all anthra
cite formation. N o statement has been put forward hith
erto, so far as I a m aware, ofthe stages of metamorphism 
of coal inlo graphite; but that graphite has been formed 
artificially in m a n y ways, and in various manufactures 
and metallurgical operations, as a direct product of coal 
w h e n subjected to great heat, is well known. 

In the retorts of gas furnaces large quantities of graph
ite are deposited on the inner sides of the retorts from 
the gases driven off from the coal, and bv the kindness 
of C. Nickson, Esq., I a m able to lay before yon several 
specimens of graphite formed in the retoi-ts of the Man
chester this Works, Graphite is not 11 [[frequently formed 
in blast furnaces, where, under varying degrees of heat, 
coal has been seen to pass through the stages of burnt 
coal, anthracite, charred coal and coke, into graphite. 
This fact is of considerable importance as furnishing a 
clue to the inetamorphisin of coal into graphite in the 
earth's crust, and is probably paralleled by th,- series of 
changes induced in coal in the Ayrshire coal field. 

Mr. Smith, of Monkredding, writes m e that h 
vations of the Ayrshire coal field show that the cl 
which coal undergoes as it nears a trap dyki 
intrusive mas.- is as follows: 

1. Charred coal (generally columnar, but sometimes 
massive, and often reduced lo a black powder). 

2. Anthracite (not inflammable, wilh a glittering 
surface 1. 

3. Burnt coal (slightly inflammable). 
4. Free coal 1 inflammable l. 
Tbe coal near the intrusive masses in the South Staf

fordshire coal field appears to have passed through a 
similar series of changes, but has stopped short at the 
charred or coke condition. Some specimens of coal 
only a few inches in diameter obtained from this coal 
field seem to consist of a confused mixture of anthracite 
and compact charred coal. 

The specimen of "graphitoid anthracite" from Wor
cester, Mass., U.S.A., kindly sent m e by Professor 
Stevenson, of N e w York University, is very largely 
graphitic, so m u c h so that it is difficult to say what was 
the stage immediately antecedent to the graphite. A 
portion of the specimen shows a few dull compact frag
ments which seein included in the general graphitic 
mass, and whicb bear a general likeness tothe charred 
coal <>f South Staffordshire. From one specimen w e 
cannot postulate that the same changes from anthracite 
to charred coal and then to graphite occur in tbe Wor
cester area of Massachusetts as at Craigman mine, but an 
inference that such is the case can at least be held. 
The present condition of the beds in the case of the 

Craigman mine, Ayrshire, point to two intrusions of 
igneous material. Bythe first, the shale which lav upon 
the coal was lifted up and porcelainized, the coal being 
probably charred to some degree. The second intrusion 
took place along a plane dividing the coal and the basal 
portion of the first intrusive mass, which is n o w m u c h 
decomposed. Tbe overlying shales having been alreadv 
porcelainized served to retard the loss of beat, the coal 
thus becoming subjected to a higher temperature than 
in the first case and for a m u c h longer period, with an 
ultimate conversion into graphite. This theory is held 
by Mr. Smith, of Monkredding, and agrees so well with 
tlie facts that I see no reason w h y it should not be 
the correct one. The changes induced in the coal are 
exactly analogous to what is seen in blast furnaces, and 
can be demonstrated experimentally. 

ohsei-

anges 

For the artificial conversion of coal into anthracite w e 

h a v e already cited Sir H . de la I V c h e a n d Sir L y o n 

Playfair; for its further conversion into coke b y the 

application of heat I m a y instance the effects of c o m b u s 

tion in coke ovens a n d gas furnaces; a n d for the still 

further change of coke directly into graphite I w o u l d 

d r a w your attention to certain striking experiments of 

Henri Moissan, whicli are described in detail in the 

Comptes Rendus* 

Moissan found that a small crucible of very pure coke 

fitted with a lid of the s a m e material w a s entirely con

verted into graphite b y heating for ten minutes in the 

electric arc. T h a t n o fusion took place w a s proved b y 

tbe lid of the crucible (which w a s also converted into 

graphite 1 being perfectly free in its place. 

Further experiments with charcoal of sugar s h o w e d 

that the m a s s w a s entirely converted into graphite, 

whilst still retaining its form, a n d s h o w e d n o traces of 

fusion even w h e n e x a m i n e d with the microscope. 

B u t even without these experiments there is clear evi

dence that w h e n rocks containing carbonaceous matter 

as a constituent are subjected to heat m e t a m o r p h i s m , the 

carbon is converted into graphite in the m e t a m o r p h o s e d 

Rosenbusch, Brogger, Eudeman, and Saner agreed in 

regarding the graphitic particles in the rocks of contact 

areas as having an original carbonaceous origin. 

This fact has been proved b y Messrs. B e c h e a n d Lnzi.t 

w h o have most recently studied the question. 

T h e y state that the l'pper Silurian clay slate a n d 

Kiesels Schiefer of P i m a a n d Kreischa are rich in par

ticles of carbon, a n d that these rocks are converted into 

chiastolite slate rich in graphite a n d into graphitic 

quartzite, in the contact zone of the D o h n a gramtite a n d 

of the Weesensteiner hornhlende-granitite. 

E x a m p l e s of chiastolite slate a n d of graphitic quartzite 

were taken b y these authors a n d carefully e x a m i n e d , 

pctmlogieally a n d chemically, a n d also c o m p a r e d with 

the unaltered U p p e r Silurian slates a n d Iviesel Schiefer, 

from w h i c h they h a d been undoubtedly derived. It 

w a s s h o w n that the quartz of the clay slates a n d Kiesel 

Schiefer had been entirely recrystallized w h e n the rocks 

passed into chiastolite slates a n d quartzite, with an 

increase in the size of the crystals. This reervstalliza-

tion took place after, or at least contemporaneous with, 

the conversion into graphite of the particles of carbon. 

T b e carbon particles in the unaltered slate are so 

excessively minute that they can scarcely be measured, 

a n d are usually u n d e r .001 in. m . in diameter; but in the 

m e t a m o r p h o s e d rock they are represented b y graphite 

particles w h i c b vary in size between .0011 a n d .01 m . m., 
a n d rise as high as .ill' 111. m . 

Not only d o large crystalline aggregates of graphite 

occur in the chiastolite slate and graphitic quartzite, but 

isolated crystals having a well defined hexagonal outline. 

Messrs. B e c h e a n d Luzi s e e m to have clearly d e m o n 

strated bv both penological a n d chemical m e a n s w h a t 

h a d previously been asserted b y Rosenbusch a n d others, 

a n d as a result of their w o r k it m a y b e taken for granted 

that w h e n a sedimentary rock containing carbon is 

in,ia rphosed, the earl is converted into graphite. 

A consideration of the foregoing facts s h o w s that, 

w h e t h e r b y artificial m e a n s or b y natural m e a n s , the 

conversion of bituminous coal into graphite is b y well 

defined stages, b y an anthracitic condition being first 

reached, which gives place to coke, a n d that in turn to 

graphite. 

Certain researches of Moissan, to w h i c b w e h a v e not 

alluded, hut w h i c h are dealt witli in his paper, s e e m to 

>li,,w that w h e n carbon is vaporized a n d afterwards con

densed, graphite always results,, a n d it m a y be that in 

s o m e of the oldest k n o w n m c k s volatilization of the car

bonaceous matter has first taken place, a n d afterwards 

condensation in veins a n d pockets as graphite.J 

T h e few k n o w n cases in w h i c h eruptive rocks have 

penetrated carbonaceous shales h a v e not yet yielded a m * 

clue as to the m o d e of origin of the d i a m o n d , a n d w e 

m a y safely assert that n o theory at present p r o p o u n d e d 

for coal m e t a m o r p h i s m throws a n y light u p o n it. 

Moissan is of opinion that in the case of carbon sub

jected to high pressure a n d heat, increased density 

ensues, a n d the d i a m o n d results, a n d claims to h a v e 

formed d i a m o n d s under these conditions. H e says: 

" I n m y ingots of iron refrigerated in lead I h a v e pro

duced small d i a m o n d s presenting an appearance Ol au 

elongated drop, as it is sometimes m e t with in nature. 

W e k n o w that there are found at the C a p e a n d in Brazil 

d i a m o n d s possessing n o trace of apparent crystalliza

tion, a n d have rounded forms like those whicli a liquid 

might a s s u m e if kept in the midst of a pasty mass. 

C a r b o n under pressure might, therefore, take a liquid 

state, a n d solidify like water, presenting either a con

fused m a s s of crystals or taking a rounded a n d a m o r 

p h o u s figure." 

T h e association of carbonaceous shales a n d a d i a m a n 

tiferous area at K i m b e r l y are, however, so remarkable 

that all w h o h a v e w o r k e d u p o n the subject h a v e 

expressed a belief that in s o m e w a y the formation of 

d i a m o n d s has been d u e to the action of erupted material 

u p o n carbonaceous matter. 

'Henri Moissan. "Th.* Evaporation 01" Carbon," Cliemical Neiva, 
Pecemtier 21st. ls'.U, Vol. LXX.. and nun,}!" Rendu*, Vol. CXIX., 
p. 776. 
+R. Beche and W . Luzi, "Ueber die Bildung von Grunhit bei 'ler 

Contact Mi-taino-jili,,-*...'* Nine- .lahrbuch fur Mincmlogie, Geologic, 
mill l'alaeontolngle; .lahrgang, lS'.H, p. 28. 
JProf. Heddle, of St. Andrew's University, informs m e that during 

tin* course of hi- studies of tiie graphite' in Scottish rocks he has 
in 1 1 -. • *• , , ,-. where a true anthracite was eonverted into 

*Mem. Geol. Survey, Vol. I., p. 2o*2. 

t Lvon I'lavfair, "On the liases Evolved Duri 
Coal," Mem. Geol. Survey. Vol. I., p. J77. 

The Goyne P u m p Works, of Ashland, Pa., has 
recently completed, for the Delaware and Hudson Canal 
Company, for one of that company's collieries at Ply
mouth, a duplex compound condensing pump. Its high 
pressure cylinders have a diameter of *js" while the low-
pressure cylinders are 42'7 The plungers are V-V'sn0". 
The Goynes have also recently shipped to the Penn 
Manor Shaft Co., at Manor Station, Pa., one of their 
Standard (I'4"xl0"x3<3") mine pumps. 
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ELECTRICAL MINING MACHINERY. 

Description of the Electrical Machinery at the Scott 
Haven Mines, and Its Success. 

Written for THE: COLLIERY ENGINEER ASH METAL MINER. 

One of tlie most interesting electrically operated coal 
properties in America is that of the Youghiogheny River 
Coal Co. at Scott Haven, Pa. The mines of this com
pany in whicb the different machines driven by elec
trical power ait? installed arc scattered over a consider
able extent of territory and lay on both sides of the 
Youghiogheny river. 
The power'house is located on the east side of the 

river contiguous to the line of the Baltimore & Ohio 
R. Ii. It was formerly a lion,led warehouse and con
tains not onlv the machinery, but also the stores and 
ollice.-. 
The boiler plant consists of three GO" x is' tubular 

boilers, each containing (ifty-eiglu; 4" tubes. Each 
boiler is coaled through a chute, is independent and has 
its own stack. They wen* built by the Union Iron 
Works of Erie, Pa. Water for these boilers is pumped 
by a Downie deep well pump from a well 130' deep and 
such water as is not immediately used is stored in tanks. 
The engine room is 74' long and 54/ wide and is sepa

rate,1 by a brick wall from the power house. The engine 
plant consists of three automatic engines each lo^xlti" 
cylinders with 12" fly wheels running at 240 revolutions 
per minute. Each engine is belted to a four pole, tioO 
revolution ioo K. W . General Electric Co. generator 
wound for 500 volts and over-compounded for 10*> loss 
in the line. The engines aud dynamos are erected on 
brick foundations. The current from the generators is 
carried under the floor to the switch-hoard over heavily 
insulated cables laid on porcelain insulators. 
The switch-board is of the skeleton type divided into 

two parts; one for the generators and one for the feeders, 
on a plan similar to that used in the ordinary electric 
railway stations. The generator board carries three 
automatic circuit breakers, three circular Weston am
meters, three main double pole double throw switches 
and three tield rheostats. The volt meter is carried on 
a bracket on the side. The arrangement of the switch
board is such that the plant may be run under the most 
economical conditions and every precaution is taken 
against stoppage in its operation. Two sets of circuits 
are run, one of -which is grounded for haulage work and 
the other, metallic, for the fans, coal cutlers, etc. Any 
machine may be run on either the metallic or grounded 
circuit and any two or three mav be run in multiple on 
either circuit. The feeder switch-board carries an auto
matic circuit breaker for each of the haulage circuits 
ami a double pole switch for each pump circuit, fan 
circuit and the coal cutter circuit; and a double pole 
switch for throwing the metallic and grounded bars into 
multiple. Lightning arresters protecting the generators 
are placed behind the switch-board. 
From the power house the circuits for Xo. 1 mine are 

run on poles to the mine mouth. This mine is about 
900' from the power house and the circuit is used to 
drive fans, pumps, locomotives and coal cutters. The 
fan is a Capell exhaust fan K' in diameter and ?A' wide 
wilh single inlet. It is driven by a belted 25-horse-
p,,wer multipolar, moderate speed motor running at G50 
revolutions per minute. The distance from the generator 
station to this fan is such lhat ihe loss of current is so 
unimportant that tbe mine management has not taken 
it into account in their tests, ihe results of which, given 
us liy .Mr. W . S. Gresley, superintendent, were as follows: 
Revolutions of fan 208 per minute 
Cubic feet of uir produced 85,000 per minute 
Water toiuge 1.1 inches 
[lor—. |»nver in the air 11.7 
Percentage of useful ellect of fan nn motor 85.2 per cent. 

Then* is another ('apell fan in use in this mine which, 
at the time the tests were made, was run by a tempor
ary steam engine at 11 K> revolutions per minute. The 
fan is li.'''in diameter and 5' wide, single inlet. The 
volume of air produced was SO.OOO cubic feet per minute; 
the water gauge was not taken. The maximum duty of 
this fan is 150,000 cu. ft. of air per minute at 7" water 
guage. With the new 50 horse-power motor which the 
General Electric Co. attached to this fan its output is 
on tin* basis of 190,000 cu. ft. of air per minute at 1" 
water gauge, but with 50 horse power in the motor the 
water gange will be much higher anil the volume lower 
as the air road from the fan to the first split is so small 
that water gauge will he produce,I at the expense of 
volume of air. 
All ih,* coal cutting in this mine is done by five Jef

frey chain Coal cutters. The mine is also provided with 
a Knowles triplex pump \\\" x S" driven by a ~\ horse
power multipolar motor. "The pump, motor and rheo
stat an* mounted ',11 an iron truck so as lo be run over 
th,- track from place to place in the mim-. 
An electric locomotive is in operation in tbis mine 

with a length of haul a litl le oyer 1| miles. The grades 
vary from ]', against loads to o.*_'.V, in their favor. 
The Hack is laid with HO puund rails and has a guage of 
4; I.l". The 1 rol lev wire is bung in the regulation mining 
style. The pun,]; and haulage circuits are all grounded 
forthe return, 
The fact thai ihe various mines are separated from 

.ach other bv ih,* river introduces a novel feature into 
the installation and illustrates the flexibility of electric 
power transmission. For each of th,* other mines in ihe 
Youghiogheny company's system current i- carried 
under the \ oughioghenv river bv heavilv insulated 
cables to a small cable house forming ihe center of dis
tribution for the lines running to the mines 011 the west 
eidcof the river. 
I u N... 4 and the Southwest mines electricity is applied 

lo pumping purposes onlv. The pumps are triplex 
pumps similar to those in No, 1 mine, and are driven bv 
two multipolar slow speed tors of 10 horse-power anti 
7-! Iioree-pnwer, respectively. These pump- are about 
8,000 feel awav fr the power 1 se. 

In the Pacific mine th.* haulage i- effected bv a loco

motive having a draw-bar pull of 2,500 pounds, with a 
length of haul of about 5,000' underground and son' on 
the -urlace. This mine also contains a pump similar in 
size to that in No. 1 mine which is driven by a "A horse
power motor located about 16,000' from the power house. 
A 30 horse-power motor for dri vim: a Capell fan is erected 
aboul 1,000' feet beyond the pump. This fan is a good 
sample of a small ventilating installation under condi
tions which with other methods would be both difficult 
and cost I v, and is of an efficiency I in transmission, cer
tainly) licit hitherto attained. The fan is s' in diameter 
aud 3-j' wide, with a single inlet, and in other respects is 
the sain,* as the fan first described. The power is carried 
across the Youghiogheny river into Xo. 1 mine through 
a labyrinth of active and old workings to the foot of a 
shaft' Un' deep, thence up the shaft to the surface, 
where the fan and motor are creeled. The first hour 
this plant started it ventilated the mine, the fan giving 
Ul.SOO cubic feet of air per minute on an output of l'.\ 
horse-power bythe motor. In the forceful language of 
the mine foreman in reporting the Start to Mr. Gresley, 
"She went off slick as grease." 
Subsequent testa show the fan to give 65,000 to 70,000 

cu. fl. of air per minute at 1.5" water gauge I for 65,000 
cu. ft.), tbe quantity varying with the opening and clos
ing of doors and other conditions in the two mines. 
Tbe results of the test in detail are as follows: 

S|M.-L-a of fan 200 revolutions per min. 
Volume of nil* per minute G3,000cu. ft. 

Horse imwer iu generator 22A 
\: ••. nl ig. ••• useful • ffect of fan as com

pared with motor 70.5 per cent. 
1'*, tai'e ,.| 1,-1 ml effect of fan as com

pared with generator G9.73 per cent. 

Trom the above statement it will be seen that the cur-
1 rent loss for a>\ miles, the distance the fan is a w a y from 

the p o w e r house, is onlv* 0.77'<. In this connection it 

will be interesting to c o m p a r e a G e r m a n installation of 

the Capell fan with this Scott H a v e n plant. T h e Boni-

facius plant, Kray, Westphalia, w a s erected about three 

years ago a n d a test w a s m a d e by eminent m i n i n g 

engineers of w h i c h the following were the results. T h e 

fan w a s 111' in diameter a n d 4<1' wide. 

Speed of fan 190 revolutions per ruin. 
Volume of ;iir produced per minute 89,000 cu. ft. 
Water gauge 2.-1" 
Percentage of useful effect of fan a*- com

pared witli engine indication CO per cent. 

The engine used in this case was of superior finish and 

high speed, but the difference between the indicated a n d 

brake horse-power is not slated. 

In the n e w steel tipple at X o . 1 m i n e a 7\ borse-power 

motor drives a revolving screen a n d runs a n e m e r y 

wheel for sharpening bits for the coal cutters, etc. T h e 

installation of electricity in this m i n e has proved of 

m o t e than considerable benefit from every point of 

view. A fair idea m a y be obtained of the economical 

value of electric haulage from the statement that the 

t w o locomotives h a v e displaced eighteen mules a n d 

their drivers a n d the four p u m p s , w h i c h take only a 

small share of the attention of three separate m e n , are 

[doing the w o r k formerly performed b y ten m e n , four 

mules, t w o steam boilers a n d t w o steam p u m p s , a n d 

tbey are doing il m o r e efficiently. 

T h e entire electrical apparatus used in the p o w e r 

house a n d in the m i n e , with the exception of the coal 

cullers, is of the General Electric C o m p a n y ' s m a n u f a c 

ture. W ithin the past three years this c o m p a n y has 

perhaps d o n e m o r e tu develop electrical apparatus for 

us,* iu mining w o r k than a n y other electric c o m p a n y . It 

has oyer 50 of its m i n i n g locomotives in use at different 

m i n e s in the country, as well as p u m p s , hoists, ventila

tors, coal cutters, drills, etc., a n d all are working satis

factorily a n d economically. 

T h e ('ape!! fans were put u p under the supervision of 

M r . W m . Clifford. M i n i n g Engineer, Pittsburg, Pa.,who 

is Dr. Capell's representative in this country. 

STEAM SPECIALTIES 

At the National Electrical Exposition, New York 
City. 

In arranging tbe great exhibition of electrical machin
ery and appliances, The National Electrical Exposition 
Co., of New York, decided that such an exposition 
would not be complete withoul a sleam boiler plant sup
plied with first-class appliances so as to show a strictly 
modern plant. 
The arrangement for supplying the boilers with fuel 

was constructed by the C. W.'Hunt Co. The cai after 
heing dumped at some distance from the boilers in the 
rear is taken liv the C. W. Hunt coal envevor and 
carried along the side and a little past the front of the 
boilers where it is lifted lo a point near the ceiling of the 
boiler house from whence il i*- deliver.,I through tubes 
to the hoppers of the stokers; from ihal point it is fed 
uniformly down inclined grates, burning on its wav, and 
reaching" Ihe foot of the grates as ash. The Hunt con
veyor next takes the ashes and carries them back to the 
dumping ] 1 lace some whe re iu ihe rear of the boiler, 
dumping them there automatically. 
Th,* boiler feed water is supplied by a boiler feed 

pump constructed bv Henrv li. Wort hington and is 
electrically driven. The pump is of ihe "steeple pat
tern" ami combined with its motor presents a novel and 
elegant appearance. 
The pressure carried by Ihe boilers is 125 pounds. 

This pressure is carried along the main steam pipe to a 
point just bevond the lirst engine; there il is reduced bv 
a Foster reducing valve manufactured by ihe Foster 
Engineering Co, of Newark. N. .1., to uo pounds, from 
which poim il is carried lo all Ihe other engines on 
exhibition. Th,* Foster Engineering Co. also exhibits a 
new automatic safetv stop valve to be place,! in the main 
steam pipe near llu* boiler. This valve will instantly 
and automatically close in case of a rupture in the steam 
pipe oi- ilie breaking of any of its fittings By this means 

the steam in the boiler will instantly be stopped from 
rushing into ihe pipes and all such fatalities as have 
recent Iv occurred due to ruptured sleam pipes will be 
avoided. Another valuable feature used in connection 
with this automatic stop valve is fouud in a pipe lead
ing from it, containing a quick closing lever gate valve. 
W h e n l his is opened quickly the main valve closes 
instantly, and thus the whole steam supply can be cut 
ofl' from the main steam pipe at an instant's notice. 
The visitor cannot fail to be struck with the beautiful 

finish of ihe water tube boilers. The line, smooth, 
black finish contrasts strikingly with the nickel work 
ami is produced bythe use of Dixon's graphite boiler 
front paint, made tiy the Joseph Dixon Crucible Co., of 
JersevCitv, X. .1., whose exhibit is in the neighborhood 
of the boiler--. 
Among the engines used at this exposition is one of 

tlie well-known Weston engines which compares 
splendidly with any competitor exhibited. 

The exhaust from all of the engines is passed 
through a I ioubert feed water heater and then sent 
througli spiral riveted exhaust pipes placed outside the 
building to a point above the roof. All the feed water 
used will pass through this beater, thus supplying the 
boilers with a bountiful supply of water heated to nearly 
212 degrees. 
The entire plant is so simple and safe in operation 

that a woman lias been put in charge of it to show con
clusively that if the steam user will adopt the modern 
type of appliances and equip his plant in an up to date 
manner throughout its operation becomes so simple 
tbat a woman can operate it as well as the most expert 
aud strong fireman. 

SUPERIOR GRAPHITE PAINT. 
AVe have received from tbe Detroit Graphite Manu

facturing Co., of Detroit, Mich., a piece of a boiler stack 

w h i c h h a d been in use for three years after being 

painted with one coat of superior graphite paint. T h e 

pieceof iron, after this severe service looks as if it h a d 

been but recently painted. A piece of a 'A\ inch boiler 

tube w h i c h h a d also been used three years after being 

painted with o n e coat of superior graphite paint looks 

as perfect as if it b a d been cut off of a n e w tube. T h e 

paint on this piece of tube is still bright a n d fresh. 

A piece of canvass painted on both sides with the 

s a m e paint accompanied the piece of stack a n d pieceof 

tubing. T h e canvass is similar to old sail, or brattice 

cloth. T h e paint m a k e s the canvass perfectly water 

proof a n d protects it fnun the action of m i n e water 

w h i c h soon renders ordinary brattice cloth rotten. This 

paint has been proven a wonderful protector of iron 

exposed to the action of acidulated waters a n d gases. 

A s an e x a m p l e of the resistance of this paint to the 

action of acids a n d alkalis, the m a k e r s inform us tbat 

they have subjected it to the follow tests : 

Pieces of iron painted with superior graphite paint, 

wliich are n o w being tested, h a v e been dipped in muri

atic, sulphuric anil oxalic acids a n d then allowed to dry 

wilh ibe acid on the t h e m for lit days, at present writ

ing, without s h o w i n g a particle of d a m a g e to the paint. 

T h e longest time w h i c h other paints withstood these 

conditions without injury w a s 24 horn's, w h e n they were 

entirely destroyed. Superior graphite paint has also 

been i m m e r s e d in a m m o n i a a n d sal soda for 10 days, in 

coal oil for several weeks, a n d in strong brine for six 

years without s h o w i n g injury. T h e y have also submitted 

pieces of iron painted with superior graphite paint to 

24-hour tests in boiling alcohol, boiling beer, boiling 

brine and boiling sugar and waler without the paint 

s h o w i n g a n v injury. R e d lead paint subjected to boil

ing alcohol" st I "15 m i n u t e s ; to boiling brer, :'.!) m i n 

utes ; to boiling brine, 25 minutes ; to boiling sugar a n d 

waler. 15 minutes. Superior graphite painl has also stood 

in cold soft soap 24 hours without d a m a g e , while other 

paint- st I hu- one hour only. These arc extremely 

hard conditions, and, except possibly s o m e of the simpler 

one.-, it is seldom that a paint is ever subjected to them. 

A paiut whicli will stand such tests is of value to every 

m i n e m a n a g e r , a n d w e advise all such to give it a trial. 

Full particulars as to prices, etc., will be cheerfully 

furnished on application to the Detroit 1 iraphite M a n u 

facturing Co.. Detroit, Mich. 

Improved Car Door Fastener. 
T h e Watl M i n i n g Car W h e e l Co., of Barnesville, Ohio, 

has recently had patented a door fastening lor m i n e cars 

w h i c h possesses such merits as to m a k e it exceedingly 

popular. It is simple in construction, quick ill opera

tion, a n d easily applied either to a n e w ear or an old 

car having a door s w u n g from the top. It will not easily 

get out of repair, a- iI is so constructed ihal it allows the 

d • to swing freely, a n d there is n o danger of ii sl ri king 

either ihe sides or the bottom of the car. 

A n illustration of ibis i m p r o v e m e n t is s h o w n in the 

advertisement of the Wall Minin.*.- Car W h e e l (.',,. on 

Tbe Watt Co. is on tbe lookout al all times for any 

practical a n d useful i m p r o v e m e n l in the construction of 

m i n e -ravs. T h e v are llu* exclusive manufacturers of the 

•• Wati Self-i tiling M i n e Car W h e e l , " a n d as they m a k e 

a specialty of building m i n e ears for any gauge a n d of 

a n v capacity, thev are prepared to d o satisfactory w o r k 

a n d get il out on reasonable term.- a n d at short notice. 

Bellis Mine Collars-
M i . W . L. Bellis, sole nmnufacturei oi ih,. bellis M i n e 

Collar, so well k n o w n to m a n y m i m - managers through

out Ihe country as au excellent preventive of sore 

shoulders on m i n e mules, has just issued a convenient 

little catalogue of his collars a n d general harness. 

T h e I'.cllis collar has m a d e an enviable record in mines 

in all parts of the continent. T h e v not only prevent 

s -boulders but cure t b e m as well'. T h e s e collars are 

n o w regularly used by fully forty of the huges* c a i 

mining concerns in America, a n d liave been thus intro

duced in several h u n d r e d of Ihe most iinportanl mines. 
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CLASSIFICATION OF BITUMINOUS COALS. 

What Constitutes Good Steam, Gas, Smithing and 
Coking Coals. 

AL MINE,: by Baird 

The question is often asked by young mining engin
eers and others interested: "In what particulars do soft 
cnls differ chemically and physically, so that a coal! 
which is excellent for a speeilie purpose will fail to give 
satisfactory results, should it be put to other uses." 
For example, why is it that the Clearfield or Pocahontas 
coals ure superior lo either the Connellsville or West- : 
inorelainl coals for steam generation, while the former 
for e k e and the latter for gas manufacture are superior 
I o either the Clearlield or Pocahontas coals V 
Deservedly or undeservedly, ihe coals eu" certain 

regions have established for themselves high reputa
tions, and have for a long period continued, notwith
standing the liveliest competition, to maintain them. 

Xo region can long continue to monopolize a special 
trade unless its coals possess in a greater degree than 
do others, the essential characteristics required when 
put to special uses. So firmly indeed have some regions 
established reputations for their coals for certain uses, 
and so high do they stand in "Trade" circles that they 
have been accepted as standards, ami as coals from 
newly opened fields approach or recede from, in chem
ical composition, these standards, their values are 
determined, *'. •?., so far as the "Trade" is concerned. 
For instance, when a new coking coal tield is developed, 
almost the first question asked is, how does the coal 
compare witb Connellsville? Again, when new coals 
are placed on the market, for which are claimed especial 
value for use in generating steam, buyers will ask, how-
does this coal compare with Clearfield and Pocahontas 
coal? 

In view of this, for it is beyorfd question that these 
regions have so firmly intrenched themselves tbat they 
seemingly cannot be dislodged, we must, for the pres
ent, at least, and until a better plan be evolved. 
acquiesce in this judgment. Assuming this to be cor
rect, the question arises, why are they better'.1 and 
through tlie possession of what peculiar characteristic 
or characteristics, are these coals made more valuable 
for specific purposes, than others? 

In this paper will be considered coals for steam gen
eration, the manufacture of gas, smithing purposes and 
the manufacture of coke. For each of these purposes, 
certain coals have achieved enviable reputations and 

nlinue to maintain them. Thev are as follows: 

No. 3 sample taken from seven cars at Canton, Balti
more. 

For sti 
Forth. 

F« 
•IY, 

am purpose 
- manufacin 
Youghiogh 
nitbin 

-Clearlield and Pocaho 
•of illuminating gas—West 11 

purposes—Broad Top and Bradford 

For the manufacture of coke—Connellsville. 
At the very outset, the requirements of each subject 

must in* considered—and these it will be noticed differ 
widely. 

What then are the requirements to be considered and 
whal e--,*utial- nm*-! be pos.-ej.sed by a coal t ake it 
more valuable for generating steam than others? 
One of the best answers, if not the best, to this ques

tion, was given by the late Prof. Henry Darwin Rodgers, 
state geologist, ih Vol. II. page 998 et seq., "Geology of 
Pennsylvania." From it have been compiled the fol-

FYrflJ—It nld pos evaporative 

.Se.'taal—It should at the same til as fin upati-
ble with the foregoing property, kindle readily and burn 
with greal celerity, generating a large body of steam in 
a short lime. 

Third—It should be readily managed and steady in 
combustion, and to this end its ashes or earthy matter 
should tend as little as possible to choke tin* draft of the 
grate bv fusing, even at an extreme heat, into an adhesive 
clinker". 

Fourth—The fuel should be free from any excess of 
incombustible matter, as this, all other things beins tbe 
same, will materially impair its efficiency, and its 
ashes should product- but little clinker. 

Fifth—It should be exempt from any considerable 
amount of sulphur, for this tends to cormde the Hues 
and is otherwise detrimental. 
Sixth—Volatile matters should not exist iu any greater 

amount than will suffice to give great rapidity of com
bustion to the fuel. Any larger proportion is at the 
expense of its heating power. 
s,e, nth—For certain uses it is important that a coal 

should unite with a high evaporative power such a 
degree of density and structure ;KJ will enable it to con
tain a relatively large amount of carbon in a given space. 
This compatibility of being economically slowed or 
(lacked away is a point of daily increasing consideration. 
Eighth—It is likewise desirable that a coal should 

possess siitheient tenacity in the lump to bear the abra
sion incident to it- transportation without serious reduc
tion to fine coal. 
A study of the chemical analyses of standard steam 

coals seems to indicate that tlie best results have been 
obtained from coals wherein the percentages ranged as 
follows:— 

Percent. 
Fixed cnr1>oii *'•' to 74 
Volatile mailer 17 to 22 
Sulphur 0.5 to 0.9 
Ash 5.0 to 8.0 

CLEARFIELD COAL. 
The following analyses of Clearlield, Cumberland and 
Pocahontas coals, all considered standard, made by Mr. 
Andrew S. McCreath, which is sufficient guarantee of 
their entire reliability, may be taken as typical:— 

No. 1 sample taken from thirteen cars at Greenwich, 
Philadelphia. 

No. 2 sample taken from five cars at Canton, Balti
more. 

Water 
v-.i-itn.* 
Fixed *• 
Sulphur 
Asli 

in.nt.*i 

rbon 

1.338 
*».122 
7,1.1(7:; 

.052 
5.815 

100,000 

1.166 
22 299 
07.538 
1.422 
7.575 

100.000 

1.054 
22.081 
70.199 
.720 
5.940 

100.000 

1.180 
22 107' ( 
69.270 

L.U:;1 . 

100.000 

C U M B E R L A N D CO VL, 

N o . 1. S a m p l e taken from coal supplied to the Shen

a n d o a h Valley Railroad c o m p a n y . 

N o . 2, S a m p l e taken from six cars at G r e e n w i c h , 

Philadelphia. 

•*-" C.695 6.120 i;.Ui7t. 

100.000 100.000 100.000 

FLAT TOP (POCOHONTAS) COAL. 

The average of 10 analyses of this coal is as follows : 

Wnter 0.694 
Volatile Matter 18.832 
Fixed Cnrbon 74.060 
Sulphur .7,;-l 
Ash _ 5 647 

100.000 

The average of 8 analyses of coal taken from the No. 

(Pocohontas ) bed shows : 
Water 0 698 
Volatile Matter 18.750 
Fixed Carbon 73.406 
A-l 

1,-, .... 

In writing u p o n this subject M r . M c C r e a t h says: 

" W h i l e the analysis of a coal affords a fair opportunity 

of judging of its character as a steam coal, yet there are 

so m a n y points connected wilh its physical structure 

a n d coking qualities w h i c h an analysis cannot s h o w , 

that a practical testing under boilers is of the highest 

importance." 

T h e requisites of a good coal for the manufacture of 

illuminating gas are : 

1. T h a t the percentage of volatile hydro-carbons 

should be at least 33 per cent. A b o v e this a m o u n t , 

quality, rather than quantity, should be sought for; 1. ••., 

richness in illuminating properties. 

2. Thai tin* percentage of sulphur should be low, say 

from 0.5 to 0.S per cent. 

;'. A low percentage of ash. say from 'A to (i per cent. 

4. T h a t it should vield u p o n distilation from 7*~i to 85 

candle feet per pound. 

5. That it should leave, after ihe extra, tion of the 

volatile matter, a firm, bright, merchantable coke. 

(i. Thai it should be strong e n o u g h to bear transpor

tation well, for long distances, without serious waste b y 

reduction to tine coal. 

In his brochure o n tbe gas coals of the United States, 

read before the convention of the A m e r i c a n G a s Light 

Association, in S a v a n n a h . M r . 11. C. A d a m s , of Phila

delphia, says : 

'•The essentials of a good gas coal are a low percentage 

of ash, say five per cent., a n d of sulphur, say one-half of 

one per cent., a generous share, say thirl v-seyen to forty 

per cent, of volatile matter, charged witli rich illumin

ating hydro-Carbons. A n d it should yield under present 

retort practice, eighty-five (.s.») candle feet to the p o u n d 

carbonized. It should be sufficiently dense to bear 

transportation well so tbat w h e n carried long distances, 

il m a y not arrive at its destination largely reduced to 

slack or fine coal of tbe consistency of sand. A n d it 

should possess coking qualities ihal will bring from the 

retorts, after carbonization, aboul sixty per cent, of 

clean, strong, bright coke. 

T h e following table s h o w i n g the analyses of s o m e of 

the principal gas coals will prove interesting a n d valu

able for reference: 

ANALYSES OF PENNSYLVANIA GAS COALS. 

Vater. 

1.427 
1.810 
1.560 
1.780 
1.280 
1.490 
1 rr',i 
1.070 
1 :»J0 
1 :*,:H> 

1.3-*i0 
1.120 
1.440 
1.IS00 
1.4*0 
1.430 
1.445 

Volatile 
Matter. 

37.521 
ar.ioo 
.*.*• i-.-, 

:•;-. 3fl0 

::s.nv* 

:.*: r*:'* 
•;:*.t'.».--

:*.,... 1.*. 
37.,;, V* 
38.275 
. ; - * . , . i : , 

34.500 
32.460 
30.700 
:,:>:s2» 
:'•! 

32.435 

Nos. 1, 2 and:! are of coals m i n e d b y t h e W e s t m o r e 

land Coal company ; Nos. 4, 5 and 0 are of coals mined 
by the Penn Cas Coal company ; Xo. 7 is of coal mined 
by the Greeensburg Coal company ; No. 8 is of coal 
mined by Saltsburg Coal company ; Nos. 9, 10, 11 and 12, 
coals from Jefferson county; Nos. 13, 14, Io, 1(1 and 17, 
coal,- from Reynoldsville region. 
The requirements of a good oal for smithing purposes 

are that : 
1. It should possess a high beating power. 
2. It should be free from sulphur, or. if any, a very 

smalt percentage. 

3. It should possess sufficient eking qualities to form 
an arch, or vault, on tbe forge. 

4. The percentage of ash should be small. 
The first requirement means a high percentage of 

fixed carbon. 
A high percentage of sulphur is not only ruinous to 

the iron, but prevents good welding. The percentage of 
sulphur sbould never exceed 1 per cent. Coal contain
ing but one-half of 1 per cent, would be better. 
The advantages afforded by the third requirement are 

many, among theni may be mentioned : 
1. Its economic importance in saving a large amount 

of fuel, tbe interior ol the pile only being in a state of 
combustion. 

2. By concentrating the beat upon the iron to lie 
wrought ; the arch over the base of tlie tire is practically 
an oven, and in consequence there is but a slight loss of 
beat. It also affords protection to the smith. 
'•'•. The coke forming the arch, when broken down, 
makes a superior fuel for line welding. 
The following table exhibits analyses of standard 

Pennsylvania smithing coals : 

N,,. Water. 

22 J'-' 
17,'i:v, 

1- -.:;:, 

QMS 
6.503 
: 1 ;2 
: , * : : ; • * 

8.974 

1.459 
.602 
.573 
.056 
.686 

5.058 
4.345 
2.920 
5.665 
9.134 

N o s . 1, 2 a n d 3 are of C a m b r i a county coats. 

N o . 4 is of coal from the Broad T o p region. 

No. 5 is the average of eight analyses of Blossburg coal. 

U p o n the subject of coking coal m u c h has been writ

ten, but the question as to w h y s o m e coals coke a n d 

others do not has not yet been satisfactorily answered. 
Neither has the question as to the percentage of volatile 

matter necessary to complete the coking, without the 

expenditure of a n v of tbe fixed carbon, been definitely 

seiiled. T w e n t y years ago J o h n Fulton, then, as n o w , 

the best authority u p o n the subject in America, said 

(Report L, A p p e n d i x A, Geological Survey of Pennsyl

vania) : "It is evident that the calorific p o w e r of coke 

i ie derived from ita carbon, a n d hence the purest c o k e 

will produce the greatest heat. This requirement of 

pure dry coke is m o r e evident w h e n it is considered 

that all foreign matter a n d moisture not only d o not 

contribute heat, but require the expenditure of it in dis

posing of the extraneous matter in slag a n d vaporizing 

the moisture. It is manifest that the character of the 

coke is determined by the quality of the coal used, a n d the 

latter should receive very careful examination before ex

pending largely in plant for coking. Tlie first require

m e n t in tlie production of good coke is a pure bituminous 

coal—coal haying small quantities of ash, sulphur a n d 

1 sphoms. 
" T h e second requirement is that it Contains a suffi

cient proportion of volatile or gaseous matter to supply 

the necessary heat in coking without the expenditure 

of carbon. 

" A n d , thirdly, that the coal produces a coke of suffi

cient tenacity to sustain, without crumbling, the b u r d e n 

a n d blast of the furnace, a n d to inherit an open cellular 

structure, >•• facilitate its impregnntian and salnti,,,, la/ the 

carhonic acid gas in the fn metre." 

H e further states that " ordinary analyses fail to indi

cate tbe essential qualities of a good coking coal. T h e y 

are highly useful, h o w e v e r , in exhibiting tbe carbon, 

asli a n d sulphur, thus clearly indicating the strength 

a n d purity of tlie coal. T h e only sure m e t h o d in the 

determination of the adaptability if coal for coking, is 

to h a v e a quantity of it m a d e into coke, a n d a study of 

il- physical a n d chemical properties carefully m a d e . " 

A s has been said before, tbe coal m i n e d from the 

Pittsburg bed in thw Connellsville basin of Pennsylvania 

is considered the standard coking coal of America, a n d 

as a coal nears or recedes from it in chemical analysis 

or physical test, its value is determined. This concession 

m a y be said to be general, but there are not wanting those 

w h o assert that Pocahontas (Flat T o p ) coke is equally 

as good, if it be properly m a d e . F o r comparison, 

analyses of typical specimens of each coal are given : 

Connellsville. 

1.260 
30.107 
59.610 
.784 
3.233 

100.000 

Pocahontas. 

.694 
1R.832 
74.000 
.761 

5.M7 

l l N W I I I , 

("pon examination it will be found that the percent
age of fixed carbon is greater by 14.450 per cent., in the 
Pocahontas c»al. It also has less sulphur and ash than 
Connellsville. These are all in its favor. In tbe matter 
of volatile hydrocarbons, however, it is deficient, Con
nellsville possessing over 11 per cent, more of this 
highly important constituent. Experiments have 
demohstiated that the loss of carbon in coking 
amount--, in the Pocahontas coal to 20 per cent., while 
in the < onnellsville coal it is but 8 per cent, under like 
conditions. Pocahontas coal, as shown by chemical 
analysis, approaches the coals of the Allegheny moun
tain district of Pennsylvania rather than the Connells
ville. From the foregoing it may be said that the 
volatile matter shouM be between 18 and 32 per cent. 
and that the composition ofthis has much to do witb 
the character of the coke. 
A difference of 14 per cent, of volatile matter in two 

coals is a wide one, yet here we tind good cokes being 
made from each. 
Tbe percentage of sulphur should not exceed 8-10 of 

1 per cent., while the percentage of ash should not 
exceed il per cent., tbe lower the better in both cases. 
The question of cellular structure of the coke is of 

http://pos.-ej.sed
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real importance and should receive the most careful 
on-ideratioii, not only as to number of cells, but also 
s o> the strength of the material forming the walls 
hereof. For reference the following table is appended : 

charge and in the proportion of ore Io coke, without 
giving aw ay. 
This improvement in the physical quality of the coke 

is accompanied by a further improvement in iis chemical 

Table Showing the Physical and Chemical Properties of Standard Connellsville Coke. 

CHEMIC \L ANALVSIS. 

amlai-J 1 onnellsville Wet. Dry. W 

COKE OVEN CONSTRUCTION. 

Its Effect on Coke, With Special Reference to 
Semet-Solvay Ovens. 

ty nl" Engineers 01 lYest-

Prof..I, p. Leslie describes the well known Pittsburg 
vein of coal as follows: 

"The Pittsburg region is an outspread of the Pitts
burg cal-bed, 50 miles long by 50 miles wide, within the 
limits of the state of Pennsylvania. An average of eight 
feet in thickness for the whole region looks like a tail-
one. This gives S.IHHI.OOO tons per square mile, and 
there are 2,500 square miles. Allowing 50 per cent, of 
the area to be interval, and 50 per cent, for pillars and 
bad mining, we mav set down this coal, available for 
market in the future", at 5,000,000,000 tons, 
on this basis, i'v of the Pittsburg coal is contained in 

the Connellsville vein, counting it all as standard, and 
n,,i ..ver 1 ', of the high grade standard coking cai ; vet 
thisl'r of Pittsburg cual vields ,5'/ of all the coke made 
in Pennsylvania, over N,I'HH),(HX> tons in 1895. 
Tbe object of m y paper is to offer methods of coking 

the Pittsburg coal, which will enlarge the boundaries of 
tb,* standard coking coal to all of the Pittsburg coal fields 
ihal bear coal of standard chemical composition. The 
available coal left in the Connellsville tield is estimated 
t,. produce 70,000,000 tons of coke, which, at the 1895 
rate, will last in to 12 years. It is, therefore, only a 
question of a few years when other coals must be used, 
especially if the consumption of coke increases as it 
should increase, and the I'nited States produce coke for 
tin* whole western hemisphere. There is, therefore, in 
(be bmad view of the question, no controversy between 
the Connellsville beehive oven and the retort oven. The 
existing ovens will have completed their useful life be
fore tbe adjacent coal is exhausted. So, without sacri
fice, thev will disappear, and tbe new construction will 
take the form of 1 lie retort oven. It is this gradual and 
economical merging of the old method into the new 
which I desire to present anM advocate. 
The beehive oven makes no provision for the physical 

improvement of the coke. It is abroad, shallow basin, 
in which the coking follows out its own natural course. 
So far as the quality of the coke depends upon the oven, 
it is as primitive and unimproved a construction as when 
it was first devised. Consequently, the beehive oven is 
a happy-go-lucky oven, and in the lottery of its applica
tion the prize fell to the narrow and limited Connells
ville valley, or, more strictly, tothe middle of this val
ine, for both the nortli and south end are not of equal 
quality with the so-called ''standard coke.'' 

In this fortuitous application of the beehive oven, 
great regions of coal of equal chemical purity with Con
nellsville have lain dormant, or even sold al lower 
prices, because thev did not make bard coke. If this one 
lacking quality of "structural strength can be added to 
the coke, it will bring areas of coal land 10 times as large 
as the Connellsville lield up to the Connellsville grade 
for coke. This will add 2-V, to the value of such fields. 

BEEHIVE AM, RETOIIT OVENS COMPARED. 

lu ih,- beehive ,,v,-ii a shallow- basin 12 ft. iii diameter 
isfilled with coal to the depth of 24 inches. As it grad
ually fuses into coke, the mass swells to a height of 
about IJ0 inches, if. on quenching, it falls back to the 
original bulk, it makes a hard coke. If il does not, il 
make- a soft coke, This is the apparent difference be
tween the Connellsville e k e and the e k e fr the 
Pittsburg vein. 

1 'omparing ihi*- operation in the retort oven, which is 
a narrow chamber about IS inches wide and six feet 
high, when tbe coking coal swells it cannot expand. It 
is compressed laterally between lb,* narrow oven walls, 
and vertically hv the 'overlying weight of oyer five feet 
of coal. The result is that the coke which is soft when 
coked in beehive ,,v,*ns is hard when coked in retort 
ovens. 

Further, the hydro-carbon -ases, escaping through the 
m a " of Ihe e k e in the beehive oven, form vertical pas-
sages "r cells, and make their way in channel*-like the 
cells in a cornstalk, ,„• other endogenous plant. These 
correspond to the celle of the coke structure, As* thev 
an* parallel io the line*- of pre*--ure of the nverlving coal, 
thev have free course, and assume iheir full size. On the 
other band. 10 tb,- retort oven, the volatile gases pass oft' 
first horizontally from the sides of the oven, and uniting 
in tb.* central part of th.. mass, pass up to the out lel of 
tlu* oven through a middle line of cleavage. The whole 
weight of the overlving mass nf coal presses upon these 
passages vertically, nnd so empresses 1 he cells, and adds 
to the d,*n-it\ ot the coke. The result is. therefore, 
clearly evidenl thai the retort oven adds density and 
structural Htrength to lie- eke. It w ill, therefore,'carry 
a heavier burden in ibe fur -,*, both in actual height of 

composition. The three characteristic impurities of coke 
are sulphur, phosphorus and excess of ash over that re
quired for structural strength. In tbe beehive oven, not 
onlv is all the surplus volatile wasted, but there isa 
greater or less destruction of the fixed carbon. This 
varies with good or poor operation of the ovens from 5 ft 
to 40',. This loss is inevitable with an internally tired 

On the other band, in the retort oven, there is an ac
tual gain in the amount of coke produced over the theo
retical yield of the Coal in the fixed carbon and ash. 
This gain is caused by breaking up the hydro-carbon 
gases and tbe deposit of graphitic carbon on the surface 
of the coke. This gain amounts to from b'/r to 15*% over 
tbe ordinary practice of beehive ovens. 

In proportion as the product of coke from the retort 
oven exceeds the product from the beehive oven, the 
amounts of sulphur, phosphorus and ash in the retort 
c»ke will be decreased, since these impurities stall from 
the coal, and remain to a large extent in the coke. 

W e mav, therefore, sum up the effect of the coke oven 
construction oil the resulting coke as follows, The yield 
of coke will be increased by the greater rapidity of cok
ing, wliich never exceeds 24 hours, and may often re
quire only lb hours, and also by turning part of the vola
tile into coke. Second, the quality of the coke is im
proved chemically, by reducing the impurities, and 
physically liy increasing the structural strength of the 
coke. 
Considering the Fourth Pool coals as tributary to tbe 

Pittsburg and Vallev region; tin* coals of the Upper 
Monongahela and West Virginia as tributary to the blast 
furnaces in the Ohio Valley; the Western Maryland 
coals as tributary to the Eastern Pennsylvania and Mary
land furnaces; and the Pocahontas coals as tributary 
to the Virginia and Western furnaces—the results are of 
fundamental importance. The improvement in the 
.quality of the coke produced should raise the value of 
the coke bv at least 25 V, and the increase in the product 
ofcoke, which may be fairly stated from present com
mon practice as 20V is equivalent to a profit of 20', over 
that obtained by present methods. For every five tons 
of coke produced by present practice, one additional 
ton will lie produced by means of the retort oven, and 
this extra ton, requiring no extra mining or manipula
tion up to the time of shipping, is all profit. 
Still, it must not be forgotten tbat no oven will make 

good coke out of poor coal. The fountain cannot rise 
higher than its source. I have no doubt that the retort 
oven will produce coke better than Connellsville from 
cals that are better than Connellsville, if such can be 
found. The lesi of 1,500 tons of Semet-Solvay coke from 
Connellsville Coal at the Buffalo furnace demonstrated 
conclusively that a Coke, whicli did nol represent the 
best practice of tbe retort oven, was equal in ihe blast 
furnace, both iu calorific power, in burden-bearing, and 
in the quality and amount of the iron produced, lo ibe 
best, selected 72-hour coke that the Connellsville region 
was able io offer. This is the verdict of the able and 
impartial umpire, Mr. John Fulton, in his report to the 
Johnson Co., in whose interest he conducted tb,* test. 
W h e n the retort oven shall have been developed to iis 
full possibilities on Pittsburg coals, as the beehive oven 
has been, a new standard coke will be ihe result, and 
the beehive may not be in it. 

'IMF; SEMET-SOLVAY I'F.ToRT OVEN. 
Among the various retort ovens that are offered to 

American engineers and operators, the classification may 
be broadly made between the recuperative, horizontal 
Hue ovens and tbe regenerative ovens wilh vertical flues. 
A metallurgical engineer, considering de man the 

operation of coking coal, would certainly not consider 
the heal ofthe regenerative furnace as requisite for the 
low temperature of the e k e oven, which rarely exceeds 
1,500° C or 2,S(M»F. The addition of the regenerative 
furnace was an afterthought to overcome the loss of heat 
iu penetrating the thick Hue walls of firebrick. Its in
ventor has himself already abandoned it, and now recom
mends recuperation with horizontal lines. Selling aside 
its expensive initial cost, its liability to serious injury 
from careless operation, and its expensive repair charges 
inclined, it is from a simple engineering Standpoint, 
tl needlessly complicated Construction. It seeks to ac
complish by a high temperature, applied through a very 
limited area, that which the recuperative furnace ac
complishes by a uniform and more moderate temper
ature througli a space ten times as great. The vertical 
Hues of tin- regenerative construction must do their work 
in a single ascent and descent through the space of six 
feet, representing llie height of the oven, a total of 
12 feet working distance. In the recuperative con
struction, with horizontal flues, the burning gases 
traverse three horizontal flues alongthe side of Ihe oven, 
each 30 feet long, and return under the sole of lb,* oven, 
making a total of 1211 feet through which the heat of dis
tillation is applied l,, the mass of the eking coal. The 

initial heat in these horizontal flues is not as intense as 
in tlie regenerative vertical tines, but as tbey do their 
work through a thin tile of onlv 2| in. section, while the 
vertical flues are 4! in, thick,"it is easy to see that the 
temperature produced in thi- interior of the oven is much 
easier obtained by the recuperative construction. The 
solid masonry construction between and above the 
Semet-Solvay ovens is itself a recuperator, in addition 
to the heating of the incoming currents of air adjacent 
to the chimney flues of the Semet-Solvay oven. To
gether, tbey form a natural recuperation, of equal 
effectiveness with the checker work of regenerative 
furnaces. 

It is well known lhat the Siemens regenerator does 
not produce a uniform temperature, and that this 
temperature varies in proportion to the periods of the 
reversal of the currents. For high temperatures these 
reversals are frequently made at fifteen minute intervals, 
thus overcoming as far as possible the up-and-down 
result to the temperature of the working furnace. AVhen 
these periods are extended, as in tbe regenerative coke 
oven practice, to two hours, it is evident that at the 
times just preceding and just followingthe reversals, the 
resulting temperature in the oven must be subject to 
large variations. < hi the other baud, the heat conducted 
to the oven through the horizontal fines bythe con
tinuous method is uniform for every section of the 
furnace. Moreover, this uniform temperature is under 
very complete control, since by the admission of proper 
proportions of gas and air to any one of tbe three flues, 
the resulting temperature of each individual flue is under 
control. Any chemist will understand that tbe beat of 
fusion and distillation is most effectually applied at the 
lower part of the retort, and this effect is produced, as 
seen in the temperatures on the diagram, in the flues of 
tbe Semet-Solvay oven. 
On the other hand it is equally evident that where 

burning gases rise through vertical flues, and are then 
diverted by baffling plates, the temperature is greatest 
at the baffling point, and it therefore necessarily 
follows that in the regenerative e k e ovens the highest 
temperature is produced at the top of the flues, the 
reverse of the proper application of the heat to the 
purpose required. W h e n through carelessness or wilful
ness, the periods of reversal become extended, as every 
Siemen's furnace man knows from bis own experience 
they occasionally are, the result isa melting of these 
battling plates, and enormous injury to the construction. 
This is the fatal record of more than one retort oven 
construction. It is such considerations as these that 
prompted the remark of Mr. Darby, of the Brvmbo 
Steel Works, Wales, that if it is possible to avoid the 
regenerative construction in coke ovens, enormous 
trouble and expense w ill be avoided. 

Mr. Fulton states as his conclusion about the compara
tive working of different retort ovens, that tbe Semet-
Solvay oven is* 30% quicker in operation than any of 
its competitors. As evidence of this we mav point to 
the 2,000 tons of Connellsville eal for the Buffalo test, 
coked in 20 hours; to UHl tons of Pocahontas coal, coked 
in Hi to is hour; to 100 tons of Fourth Pool coal, ina 
recent experiment coked in 20 to 22 hours. From these 
results we can confidently assert that the Semet-Solvay 
oven will produce 2,000 tons of coke from Pocahontas 
coal in one year, or 1,600 tons of Connellsville or Fourth 
Pool coke. No oven in Europe or America has reported 
results within 30# of this record. 
This rapid operation of the Semet-Solvav oven affects 

both the original and the operating cost. It will require 
twice as many ovens making 30 or 48 hour coke as 
Semet-Solvay ovens making Is to 24 hour coke. The 
operating expenses in the Semet-Solvay ovens will also 
be greatly reduced. These are vital elements in Ameri
can constructions. The Connellsville coal from the Val
ley mine sent to Europe in 1893 required '!s hours for 
coking in the regenerative oven with verlical flues. The 
coal from the same mine at Syracuse required only 20 
hours. 
W h e n the direct object of the retort oven is for the 

production of fuel gas as well as coke, this rapid opera-
lion becomes of greatly increased importance. The dis
tillation of the volatile is not even through periods of 
the lime of exposure in the oven, but proceeds with 
great rapidity during the first half of the time, and very 
slowly towards the close of the Coking operation. It is, 
therefore, possible, by shortening the coking period, to 
coke two charges in 24 hours, and produce nearly double 
the amount of gas and coke, which, for many purposes, 
will command as high a price as blast furnace coke. In 
tbe Semet-Solvay oven, this operation is practicable 
without any change in construction, but by a simple 
difference in operation. 

In conclusion, we may consider it as fairly demon
strable that, whether for" e k e or gas, the Semet-Solvay 
oven is constructed upon correct principles; that it is, 
both in construction and operation, more economical and 
rapid than anvof its competitors, and that it is available 
as a working device to the eal miners and blast furnace 
operators ofthe Pittsburg and Ohio fields as a profitable 
investment. 

Mechanical Rubber Goods and Hose. 

. It is reported that the Xew Jersev Car Spring and 
Rubber Co., of Jersey Citv, X. J., anti the Eureka Fire 
Hose Co. of New York, two ,,f tin* largest and oldest 
manufacturers of hose in the country, and whose busi
ness relations have for the past twenty years been very 
close, recently completed arrangements whereby the 
two companies will be still closer connected in the 
manufacture of tire, mill and other kinds of hose. 
All the brands of both concerns will hereafter be 

made and sold by each company. The line will be 
a most complete and extensive one, embracing as it 
does hose for every purpose, each brand of acknow ledged 
superiority in its class. This arrangement, we take it, 
will not alone prove desirable for the Xew Jersev Car 
Spring and Bobber Co. and llie Eureka Fire Hose Co., 
but will bea great convenience tothe patrons of both 
concerns. 
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EASY LESSONS ON MINING. 
This Department contains articles to assist ambitious Miners to educate themselves, and obtain 

Certificates of Competency as Mine Foremen, or to become Mine Superintendents. 

T h e articles are written to be understood by the unlearned and the learned alike. Plain language is 

used, no obscure terms are employed, and each subject treated, is m a d e as clear and easy to understand as 

possible. 

Further : The Questions asked at the different Examinations for Mine Foremen and Mine Inspectors, 

are printed and answered. 

#i)-The Series of Articles " Geology of Coal,*' " Chemistry of Mining, ' " Mining Methods '* and " Mining Machinery " was 
commenced in the issue of March, 1894. Back numbers can be obtained at twenty-five cents per single copy, $1.00 for six copies, and 
$3.00 for twelve copies. 

MINING MACHINERY. 
The Knock in Pump Valves—The Halt of the Cornish 

Engine—The Double Beat Valve—The Cornish 

Valve—The Piston Balance Valve—Recapitula

tion of Facts. 

let it he granted that the arc 
top valve V is equal to the 1 
bottom valve f, and that the 
their seats. Now, under th 

The Knock in P u m p Valves lecure more 
than the average etficiency in the worki 
pumps, valves of the best construction and mode of 
action must be used, and as this is so, pump valves 
have been made the subject for study in this lesson. 
To make the investigation progressive, however, we 

will begin with the primitive example, and this is illus
trated by Fig. lol. The word valve means a folding 

nd tin esof 1 
ib( 

clo 
I" 

undo 

PIG. 151. 

Witb the rod pm 
was no real knock 
or four seconds at 
of the Btroke, th 
to fall, and at tl 
lime for the delivery valv 
the only knock that could 
>• f the weight of the 

res al opposite sides of the 
re different, as for example, 
the valve lifts, the pressure 
it is greater than the press

ure above it; and at the moment 
of dosing, if the piston ofthe pump 
is stationary, then the valve falls 
by its own weight, or on the other 
hand, if the engine begins its re
verse stroke before the delivery 
valve has had time to fall, then 
the velocity of fall is accelerated 
with a weight on it equal to that 
of the delivery head, and it is in 
ihe latter case that the heavy 
strain on the delivery valve, called 
knock occurs. 
There are still some rod pumps 

and Cornish engines at work in 
mine drainage, and on thul ac
count, and also to explain the 
knock, we introduce this valve for 
,:>ur lirst consideration. 
s and the old ( Y.rnish engine then' 
ecause the engine halted" for three 
th ends of the stroke. At the top 

halt allowed time for the suction valve 
bottom of the stroke, the halt allowed 

fall, so thai in this case 
r, \\;is due to only apor-

moving in water. The comparatively light construction 
of the valve seat was such that it could not withstand 
a knock of relatively small amount and this fact can be 
at once realized by reference to the figure, where the 
delivery valve is seen at V, and Cis the vertical column 
of water resting on it. W e see then, that this valve 
could only be employed in cases wliere a halt was made 
at each end of the stroke, and therefore, in pumps 
worked by a rotary engine that does not make the 
required halt, if some provision is not made to avert the 
knock, il is sure to occur, and its severity is proportion
ate to the piston speed of the pump and to the height of 
the delivery column; for at the moment of suction, a 
slight fall of the water column resting on the valve 
occurs, and should the pump be running at a relatively 
high speed, ami the height of the delivery column be 
considerable, il does not require much mechanical intui
tion on the part of tbe student to discover that ordinary 
fall valves, like that in Ibe figure, or butterfly valves, 
that is, those with two doors opening in opposite sides 
of a middle binge set over the waterway, or common 
button valves, that is, round valves working on a guide 
spindle, will fall onto their seats with such destructive 
force thai they soon become inoperative. 

118. The Halt of the Cornish Engine. The object, 
then, of tbe halt at the ends of the strokes of a Cornish 
pumping engine is to prevent the knock of the valves, 
and we can therefore see that for the continuous action 
of a rotary pumping engine some provision must be 
made to prevent the occurrence of an excess of pressure 
on the upper sides of the valves, and we may be sure 
that like all otber modes of action in mechanics the pre
vention of the knock has been accomplished by various 
devices in the construction of the valves. There are so 
many different makes of this class of valves in use that 
we can only treat with profit on the three fundamental 
ones tlmt embody ihe principles of construction and 
modes of action of all the others. 

119. The Double Beat Valve. Fig. 1">_ is an illustra
tion of a double beat valve, sometimes called an equi
librium valve. The valve in the figure is not, however, 
a true equilibrium valve, because the top valve V is 
larger iu diameter than tbe bottom valve r, hut it belongs 
to that class of valves. The difference between V and 1 
is much greater in the figure than in a real case, hut in 
the diagram tbe exaggeration is necessary to give clear
ness to the principle involved. To understand the 
"equilibrium," or "double beat" valve in the figure, 

f the underside of the 
of the top side of the 
wo valves fit close on 
nidi tions granted, the 

ingoing water / 
will exert tbe same 
pressure under the 
top valve 1" as it 
exerts on the bot
tom valve f; con
sequently, we have 
here an upward 
force exactly equal 
to a downward 
one, and the result 
is tbe double valve 
will not rise until 
the upward force 
is made to exceed 
the downward one 
by an a m o u n t 
equal to the weight 
of the valve. It so 
happens, however, 
that the valves 
never fit their seats 

•yX^, -_ with such perfect 
! _z.~ \ a c curacy as to 

. *~- -i 7 1 make the bottom 
side of the top 
valve exactly bal
ance the top side of 

1 the bottom valve, and therefore the excess 01 lifting 
force is easily provided for in the case of water valves. 
before we proceed to point out where tbis valve fails to 
he an equilibrium one, when it is set under a great water 
head, let us first try to comprehend its principles of con-
, struction. By tbe figure, we can see that one chandler is 
set within another, and that the inner chamber /only 
| communicates with the outer one by the valve ports '•*, 
! and .*-•,, and therefore, when the valves 1' and v are down 
on their seats, the communication between the inner and 
I outer valve chambers is entirely cut off. In tbe figure, 
the valves are up off their seats, and it will be further 
seen that both valvo m v East to one spindle, and there
fore they both rise and fall together. The course of the 
entering water / is indicated hy the arrows as passing 
up through 1 In* top \ alve porl and dov a I hrough I he 
hott0111 valve porl into the outer chamhei, 1 *.-, hieh 
the fiow from both valve ports passes into the delivery 
pipe at /'. This valve has done good work as a steam 
valve, and iii that ease its movements were controlled by 
[ the engineer or the cams of the engine, and it can", 
indeed, be used as a perfect equilibrium valve at the 
moment of the lift, but atthe moment of the fall il is 
entirely out of balance, as the result of having two seats, 
and it is therefore subject to a serious amount of knock
ing force. Let us suppose it is used as a delivery valve ; 
then at tbe moment tbe plunger takes the suck a de
pression occurs al /. and then iln* weighl ol tbe column 
D gives a greater downward force on the top than on 
the bottom valve, 

fore tbe top seat of the valve is shown as .•-, .*-.-, and 
the bottom seat at *-*._> .-.-.,. This case valve then, is a 
truly double beat one, and the case is at once tbe two 
valves, and the analogue of the inner chamber of the 
equilibrium valve with a double seat. ForMeum itis 
an equilibrium at the moment of opening, but for water 
it has tbe same defect as the former one, namely, a 
heavy knock at the moment of closing. jSlany modi
fications of these valves have been tried for pumps, but 
none of them have given the required result, namely, a 
valve that is nearly in equilibrium at closing. The 
valves in common use have a small lift and the knock is 
prevented by a counteracting spring that can have its 
cushioning power increased or diminished at the will of 
the engineer in charge, but the defect in this case arises 
more from mistaken management, than from any fault 
in the mode of action. 

121. The Piston Balance Valve.—Fig. 154 is a true 
equilibrium valve, and can be made to balance both at 
opening and closing as it has only one valve seat and 
therefore the knock can be reduced to a minimum with
out the use of a percussion prevention spring. The con
struction and mode of action is as follows: The valve 
Y, is fastened to the same spindle as a piston P, and 
tbe area of the piston is made sufficiently less than the 
area of the underside of the valve to provide for lifting 
pressure. In the figure the seat of the valve is mitred, 
but in practice the mitie does not answer for a valve of 
this kind, for a narrate fiat seat renders it possible to 
reduce the difference of tbe areas of the piston and the 
under side of the valve to a minimum and thereby pre
vent the possibility of knock. The mode of the balance 
in this case is very interesting, and it will now be 
explained. C is the delivery column and its weight 
presses the under side of the piston e and the upper sale 
of the valve tl; /Ms situated between the suction valve 
and the delivery valve I'; the equilibrium pipe E con
nects the water space above the piston at b with the 
water space between tlie suction and delivery valves at 
". During the suction stroke the pressure under the 
valve at a and above the piston at /- is considerably less 
than the pressure of the atmosphere, and the result is 
the pressure under Ihe piston and above the valve is at 
that time equal to that due tothe head of the delivery 
column, but the pressure on the valve heing a little 
greater than that under the piston, the valve falls at 
this period gently into its seat. During Ihe forcing 
stroke the pressures above the piston, and beneath it, 
and above the valve, and beneath it, are all equal, and 
therefore the valve opens gently. The secret, then, of 
this valve's action is this, the pressure per square inch 
of the water above the piston, and beneath the valve, 
are always equal, and the pressure per square inch of the 
water beneath the piston, and above the valve, are 

because I heir 
areas are unequ 
and as this inequal
ity cannot be taken 
off, the equilibrium 
valve c a n n o t be 
taken as a shock-
less valve for a 
pump. W e next 
have to consider 
the claims of the 
Cornish d o u b l e 
beat valve iis an 
equilibrium valve 
for pumps, and this 
is illustrated by 
Fig. 153. 

120. The Corn
ish Valve. This 
valve is the same 
in principle as the 
double beat valve 
w e h a v e b e e n 
noticing, but it is 
different in con
struction, and it is 
to explain this di
vergence that we 
introduce it. The 
valve consists of a 
case, CC, that may 
be likened to a pot 
inverted with a hole in the top end ; the edges of this 
hole are the counter seat of tbe top valve, and rest on 
the mitre seat of the valve that is fast, and therefore, 
does not move on the supporting spindle, S. The wide 
end of the case, or pot, has its edge mitred, and there-

Fit:. 1 

always equal, and the result is this valve is always bal
anced in opening off and closing on one seat. The guide 
forthe valve and piston spindle is left out, to prevent 
tbe obscurity it would introduce into the diagram. 
Such then is a s u m m a r y of the devices that have heen 
tried and practiced to prevent the knock of p u m p valves. 

Let us n o w recapitulate the fads that have been con
sidered in relation to the subject of the lesson. 

122. Recapitulation of Facts. Ques. 1. Say what 
a valve is, and n a m e some of the typical varieties in use. 

Ans. A valve is simply a trap door for fluids of inter
mittent Mow, and among the c o m m o n ones w e have the 
flap, the butterfly and the button valves. A m o n g bal
ance valves w e have the double beat, tbe Cornish, the 
spring, and the piston balance valves. 

Ques. 2. H o w was the knock on the valves of the 
rod pumps, worked by Cornish pumping engines, 
prevented':1 

Ans. T he p u m p piston was m a d e to halt at each end 
of its stroke, to allow time for the valves to fall with 
their o w n weight, and the duration of the halt was con
trolled by tbe cataract, which is a small cylinder and 
piston that fills with air like a bellows during the up
stroke, and the period of discharge is regulated with an 
adjustable valve. 

Ques. ','>. H o w does it occur tbat the latest makes of 
p u m p s for mine drainage, do not contain tlie flap, or 
butterfly valves of the Cornish p u m p s ? 

Ans. The latest makes of p u m p s are continuous in 
their action, and therefore, the valves are closed before 
they have time to fall in water, and the result is, a 
slight fall of the column occurs at the period when the 
valve closes and this produces a severe blow, called "the 
knock," and therefore the old class of valves are unfit 
for tbis hard usage. 

Ques. 4. H o w does it happen that the equilibrium, or 
double beat valve, does not prevent tbe knock w h e n 
used as a p u m p valve? 

Ans. T he equilibrium or double beat valve is only a 
balance at tbe m o m e n t of opening, but on closing it is 
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s 11I1 mil >.l balance that it is subject l<< a 

knock a n d this is the result nf In,, valves ialli 

/„•,, eealn. 

Ques. 5. In what respects are the equilibriui 

Cornish double beat valve alike? 

Ans. Tl..- Cornish valvr is hi all respect* a 1 

valve, a n d consequently lias t w o seats, that mal 

difference of the areas so great that, mi closing, a 

knock is produced. 

severe n e ran gel a better lighl with a small Maine .,f high 

ng nn intensity, than with a large llai I' Inw intensity, then 

inn small Maine isthe IK-SI. Again, ifa better a m i safer 

n and l a m p van lie m a d e for a small flame, than a large one, 

I,vail m e a n s lin.l h o w I" m a k e tbe small llame give 

louble sufficient light. Perhaps llie fnllowing furnishes a 

m ihr decisive claim for the small H a m e : Ha* v o l u m e ..f the 

severe light diffused is greater [min a glare cylinder of small 

liameter, than from one of large diameter, as deinun-

. ,ln of the diffuse, 

t 1 t™1" 
i , l ! i : I 

Ques. ii. W h a t is the special advantage of the piston strated b v Fig. 14:'.. w h e r e ih. 

balance for a valve that has t" support a high head of . 

discharge? 

Ans. T h e special advantage of the piston balance is, 

the valve onlv fall--on one seat, a n d therefore bv m a k i n g , fc| 

the valve seat narrow a n d flat, the valve falls wilh very 

lillle knock. 

Ques. 7. H o w does the piston balance the valve? 

An-. T h e pressure of the delivery c o l u m n under the 

piston and above the valve is equal, a n d by the connec

tion m a d e wilh I he equilibrium pipe the pressure 

between the suction a n d delivery valves is always the 

s a m e as that above the piston a n d under the valve, and 

as the valve a m i piston a n a s are nearly equal, the pis

ton balances ihe pressures mi a n d under Ihe valve. 

CHEMISTRY OF MINING. ,,„:,,, 
lighl from ih,* narrow glass B, has a depth equal to f e, 

Facts Relating to Safety L a m p s — T h e Glass Shell for and thai from the wide glass.I, has a depth equal to dc. 

a Light-The Claims of a Small Flame—The ^ has already been shown that the lighting of the floor 
& and the root as well as the sales, is an important require-

Diffusion of the Lights of L a m p s — T h e Heating m e n , forthe miner's safety, and that to obtain this by 
of L a m p Glasses Should be Prevented—General t he refraction of the light fr a thick glass is a mistake, 
„ I as it seriously hinders the passage of the light, and even 
Recapitulation. a cursory glance at Fig. 144, suggests this fad, bul a 

105. Facts Relating to Safety Lamps.—As this les- thick gla.ss does more than that, it increases the si/e of 
son will conclude the series on "lamp glasses," we are the lamp fr; • without furnishing any compensating 
anxious to eliminate from our decision all errors of mis- advantage. 
conception; hul even after we have done our best, let il 108. The Diffusion of the Lights of Lamps. W e 
I,,* remembered tbat there is no finality in investigations see, then, ihal ihe question before us is not only one of 
of this kind, and therefore, we onlv claim to have diffusion, but also of economy; and, therefore, diffusion 
initiated an inquiry ihal will, wc hope, hear good fruit as good as that shown hv Ihe depth of the bundle of 
iu the cons! ructi f lamps that will give a better light ravs at .1 /.'should be obtained with a glass whose inside 
than those in general use. diameter is no less than that of the figure, yet much 

Th,* summation oi 11. • facts will proceed in such a thinner in llie shell. With a flame proportionate I v 
way as will besl supporl ihe ,- •lusion we have arrived reduced, however, a glass slill smaller in diameter could 

be used, and then the depth, or volume of the light 
would be increased, or tlie vertical range of diffusion 
would be increased. It mav occur to the reader that 
(lie reduction of the light will be attended wilh some 

Ans. The center of the tlame should occur at an ele
vation of one-third the heighl of the uncovered portion 
oflhe glass cylinder, for otherwise the light would be 

venlv distributed on the roof and Hoor, as illustrated 
hv I'i-. 14."., where al A the light is set to,, high and at 
II it is sel too low. 
Ques. L\ \\4ial advantages can he secured with a 

lamp glass of small diameter? 
Ans. When ihe length ofa tamp glass is (he same for 

one with a small, as for one wilh a large diameter, then 
tin e with a small diameter has the greatest range of 
verlical diffusion, and therefore provides greater safetv 
I'or llu- miner. 
Ques. :;. What are the advantages and disadvantages 

ofa thick -lass shell for a safetv lamp? 
Ans. There is onlv one advantage that can heclaimed 

for a thick glass, and that arises from refraction, for this 
secures a greater range of verlical diffusion. Tin* disad
vantages are: First, loss of light by interference; 
second, a thick glass requires a wider frame; and third, 
thi- danger the glass is liable I,, of cracking in an 
explosive mixture. 

Ques. 4. W h e n the diameters of the ends of a spher
ical, or bulging glass, are the same as those of a 
cylindrical one, does the former give anv greater range 
of vertical diffusion than llie cylinder ? 

Ans. By Fig. 146 it is seen that, the spherical glass 
lines not increase the vertical range of diffusion, forthe 

• 

difficulty, but tbis will form the subject of inquiry in 
the succeeding lessons. 
Tlie length nf the glass for a safetv lamp is a matter 

..I' flrst importance, because however small we may make 
the diameter, unless the length is proportionately in-
creased, m. advantage can occur, for if we inspect that 
portion of Fig. 14)! marked /.', we ean see that anv reduc
tion in the length would reduce the vertical ranges of 
diffusion, anil this being sn, it is clear thai a proportion 
ofthe length to Ibe diameter should he lixed on, ami 
ami here we may say tbat lb.' length of a lamp glass 
should never lie less than twice the diameter, but as we 
! propose thai llie llame shall be small, and vet give a 
tight of high intensity, and, further, as we will ulti-

, match* propose that the length of the gauze cylinder 
should be shortened, we mav say thai the best length 
of the glass shell, to secure g 1 diffusion and an ample 

,. , motive c h i I'm* the ingress ..f air, slmuld he *.'.', times 
glare cylinder uLc. diameter. 

I within a glass IO9* ^e Heating of Lamp Glasses Should be 
*-* * Prevented. The beating of the glass ought nol In 

,,,. occur for three reasons. The lirst is, a In.I glass is verv 
106. The Glass Shell for a Light. — T h e importance ,• , , , , ,....„.u.,1 ;,, ,]„. ,...,.„, ,,,- .. ,.,",, ,,< .,.....;,. 

, , ,,. ,- ,. , ,. •• - ,, iiiioii io m. LI.I, hni III iiieevim oi ,i IIMI i H .\\, •" 
f a glass shell tu incase a light, is not a question for the - - -

range of the cylinder A is equal I., that of the bulging 

° Ques. 5. Hues the surfaee area and thickness "f a 
glass shell ..ver a light affect the illuminating power? 

Aus W e have alreadv seen that a thick glass offers a 
greater resistance to the passage of light than a thin one, 
and, therefore, il we take the thickness ill twn eases to 
l.e equal, as in Fig. 147, the glass with the smallest sur
face area intercepts the leasl light, for as the resistances 
vary directly as ihe arras nf llie intercepting mediums, 
when tlie thicknesses are equal, then the shell .1 inter-

at, namely, that a g.....l small light 
of relatively small radius, will give 
secure a safer lamp, than a large dull 
-lull of relatively large radius, 

4—4 

onlv, hut on,* Ihal affects all classes alike, f. 

wilh Ihe exception ol the candle, all artificial lights are 

.-,*! within the screen ,,f a glass shell. A n d w h y ? Simply 

to reduce the painful dazzle or glare of the light near 

the eye, for the flame consists of a stream of white-hot 

gases convolving in lillle cyclones, a n d as the rays from 

the lighl are constantly having their diverging courses 

deflected, the result is," I he dancing rays fatigue the eye 

and weary the m i n d . T h e dazzle is the sa in 

character'as the twinkling of the stars; and Ihe chief 

cause,,!' injury to the eve in looking at ihe sun arises 

from the same"cause intensified, for the heal rays of the 

sun cans nvolving m o v e m e n t s in the air while pass

ing through it. W h o can recount the patents lhat have 

heen secured lor th,* protection of glass shades for gas 

falling on it Irom the ro,,l'; the second is, hot glass 

4T., 

fl 
. s h a d o w , while a 

bjecli..liable in a 

lights? an.l yil w e la rl that 
id llu •d is, glass 

.X, 

isa bad transmitter of light; 

bad conductor ..I heat. T h e three properties of glat 

just noticed appear at lirst sight I., favor llie conchisio 

•glass eould be kepi cooler than a small o m 

lire, thai a strong light m a k e s ll 

feeble light m a k e s a faint 

('lies. li. W h y is a large lla 

safety lamp*:' 

Ans. W h e n (he tlame is proportionately large, the 

glass bee.noes overheated, a n d then offers a greater 

resistance to llm passage of light, as in the ease of the 

t w o kerosene lamps in Fig. Its. For after the large 

llame iii B has increased llie temperature nf the glass 

c h i m n e y , Ihe intensity uf the light transmitted is 

(bat i 

m 

but in the event of the air entering llm l a m p being an 

explosive mixture, then llm sheet nf llame within the 

glass would raise ils temperature I., tlm p..nil uf danger, 

a n d thus jeopardize llm security ll Im l a m p should 

provide. W h e n gas a m i air air burning within a l a m p 

ilm combusition of thr nil ai thr wick is retarded, nr, in 

ntber words, the normal flame is reduced, hut slill il 

i tinues to burn for a period that is m o r e or less pro

longed, according to llm litems that preyail, but if 

tl ntering air is dangerously charged with gas, a m i 

llm l a m p is a guod , llm Maine al llm wick ultimately 

expires, hut. thr |irri..,| of the duration of llm wick flame 

is longer in a l a m p nf large,I in.. * small capacity, 

and therefore the l a m p with a glass. .1* small diameter'is 

again llm best, 

, „ " , , , N'ow, the conclusion of the whole tter is this : A 

l a m p glass ought m.i p. hr re than 1.75 inches In 

factory in use, (..rail ..I I limn waste lid nr ro per cent, inside diameter, a n d our ideal ..lighl lo hr I 5 inches 

nf llm hglu, and yet people are willing in suffer thr loss then wilh a length of 2.5 times the diameter lla- length 

uf lighl s.. Ihal limy ) he spared tlie | i produced of the glass sl Id nol be less ll.au 3.75 inches 

by llm dazzle ..I a naked flame. Next let us r m l llm fact* of the investigation by a 

107. T h e C l a i m s of a Small F l a m e . — A small flame series of questions a n d answers. 

docs not always an a low intensity of the light, for in n o . General Recapitulation.—ijur. 1 \i what 

" a s e o f a safety lam,, tlm il inating p o w e r of the heighl slu.ulil a llame be sel mi thr wick within the 

ligl it'lil rather to hr increased than reduced, hul if glass nf a safety l a m p ? 

d, a n d then the smaller light seen in .1 is found 

1.. give tlm besl light as s h o w n hv the phol eter. 

ijurs, 7. W h a t is tlm relationship of thr length of 

Ibe llame of a l a m p to the radius of thr glass cylinder? 

A n s . This relationship is clearly s h o w n hy Fig. 141); 

for if the radius of the glass cvlinder docs not exceed 

(he lenglh of tlie II r. thru the glass will hr blackened 

a n d broken in tlie event uf the l a m p falling on its side. 

Ques. H. W h a t shuuld hr the uiaxiu liameter 

a n d (he mini 1 length of the glass in a safety l a m p ? 

A n s . T h e m a x i m u m diameter nf the glass cylinder 

in a safely l a m p shuuld not exceed 1.75 inches, a n d llu* 

m i n i m u m length should not he less than 2.5 times the 

length ..film dia ter. 
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nl* th. GEOLOGY OF COAL. 
Thr rock matter comp 
The Great Land Masses—The Areas of Land and simply have a vertical mol 

Water Never Vary—The Axes of the Rock W a v e s 

rock waves from wesl In 67. Hot Water Discharges.—In cnal mining we deal 
wilh Ihe consideration i.i rocks that are organically 

the drv land will then derived, for such are thecnal seams, hut iu metal milling 
nstead of one ..I* transla- • we have tu deal with rocks Ihal are chemically derived, 

lion, and, therefore, between thr crests and llm troughs as llm minerals and ores in the lodes, and to emphasize 
film lurk waves the bond lines will occur Justus we llm cause of llm deposition of manv of the metallic 

The Effects of Erosion-Hot Water Discharges, find tbem, and the contours of the continents will there- ores, namely their solubility in hot water, we introduce 
*n*e arise chiefly from llm parallelism of the axes of Fig. 101. Now, thr presence of quartz indicates a 
ljaernl rock waves. Thai this conclusion is correct, is drpi.sitii.11 fm 
ipable of proof, because the giant march of these wa 

Recapitulation of Facts. 

ISO that when ll 
ilm work the; have done in building up | solved silica at 

lu.t water, and 1 
olvenl fluid begi 

ilhrrwav. Id llu cks 
ice hre 
id on null 

i tn crystalize 

eh is this tin 
I,, cool thrills 

n.lilii.ns required I'm* the this is exemplified in tl 
ling it solidifies, ami 
lie-like mass of silica 

Let us iu conclusion say to nur readers, if you wish 
master thr principles of geology, or thai branch nl 

that treats on tbe characteristics of tbe rucks iu 

63. The Great Land Masses.—We cannot look at a 
map of tlm w..rid through geological spectacles without 
observing that the present continents appear to be only 'he str ed recks, for in 
the remians of a once greater land mass, that has been '*"'•' ll;'*'* existed. Tl 
so much eroded that the presenl ones are only the frag- t"rm0 ' "' stratified 1 ks are : First, elevated lauil, 
ments of the greater whofe thai once covered large por- subjeel to erosion from var s agencies, a condition 
linns ..f ilm presenl siles of Ihe Atlantic, Pacific and supplied by M m nrsis ,,1 the rock waves. See..ml, 
Indian ..roans. ' depressions 111 which tlm sediment uf erosion can collect 
Il is nui however likely that the area of the dry land ;n"1 '"' arranged by lamination, as in the troughs of the the earth's crust, dn nol be content with the deductions 

surface nf the globe was ever greater I ban il is now, I'm* rock waves. W e now see lhat tlm very existence of the that are circumscribed by local considerations, hul search 
if we try tu believe otherwise we liml Ihal to do so wr ' strati lin I rocks is due to tlie constant march of tlm rock forthe laws of operation Ihal comprehend thr whole uf 
must ae'eepl certain conclusions Ihal cannot be sustained waves, by wliich tlie floor of the Bea has been repel by the facts. 
I.v evidence; as for example wr would have In believe "praised and depressed ; and a further 1 sideration nf 68. The Recapitulation of Facts.—OPES 1 Whal 
thai llm drv land was situated at greater elevations above ""* subject slill 11u.ru eslabhslms the conclusion, fur if thought strikes you on In..king al a 11,111. of llm world? 
the sea Hour than now, f..r the volume of water on ilm **'' '*-• '"* •' sectinn ..I coal measure strata, we hnd AN.S. The tbougbl that strikes m e is that (he land 
earth would imt hr less, and if it was confined within ""»' '*V'*V.V, stratum 111 llie series tells the story ol its masaf,a 0f the continents are hul fragments nt a e 

re restricted lateral limits, the seas would have to be own special submergence, and tho coal srams the series greater mass that included them, and covered the pres-
uiiich deeper to contain it. enclose are the indices of ilm periods of emergence, nr ,.|it situs ,,f tlm Atlantic, Pacific and Indian oceans. 

64. The Areas of Land and Water Never Vary.— '. "•""*'? bl-'t"'een " ll,l'h ""* intervening strata were ĉ , ,,.. -j. \]:]s the proportionate area of the dry land 
After I.inking al. llm farts just related, we might say u eP" s l t™* ever been greater than imw*.* 
again, the < ur or outlines of the present .I1111d111ns1.es 66* T h e Effects of Erosion. T h e stratified rocks, A N S . T l m proportionate area ofthe drv laud has 
is such lhat w e cannot bul i elude notwithstanding ""'"• •*•''' "«• result ..I* a a dual cause that m a v hr studied never been greater than now, and ..11 tlm other hand, 

In* M m beads nf erosii I crust motion. T l m crust the proportionate area covered bv waler has never been 
less tha w. I'm* if llm land area was increased, and 
the wain area reduced, llm elevation of tlm increased 
arrant* dry land would have P. hr very m u c h increased 
t ake a proportionate depression fur a depth of the 
sua. far exceeding what could take plan- withoul thr 
water (inuring into tlm heated kernel ..I' the earth. 

QI-IM. :*.. W h a l is llm direction nf ilm axes 1,1" llm 
great rurk waves? 

Axs. Looking al llm p of the world w e see that 
the axes of the ,/eenl intain systems, and tlm laud 
masses, are all nearlv north and south, and therefore 
the axrs nf thr rurk waves are the same. 

Qui*. 4. W h a t is llm probable cause ..I llm north and 
south direction of the axes of llirn.uk waves*.' 

Axs. T h e probable cause of llm north and south 
direction of llm axes of tlm ruck wines is the shrinking 
..I the earth, and (Im consequent shortening of ils 
diameter, In* which a portion uf ils linear velncity is 
converted into angular, and thus llm slmll of the earth 
between the latitudes 7u° north ami 711° smith is subject 
(..a relative advancing strain thai produces thr 1 k 
waves. T h r advance ul a rock wave then causes the 
sea Hoor In hr upraised 011 ..nr ..I* its sides and depressed 
mi the uther, and the cause nf tlm direction nf llm axes 
uf these waves is t.. hr (..uml in tlm fact, that the axes 
of all waves ke a right angle with the direction of 
llm force that produces them. 

Q U E S . . V — W h a l two 111...Irs ,,f action have produced 
the stratified rucks V 

A N S . — T h r Iwn modes "f geological action that have 

the difficult*, uf tlm requisil 
the increased depth nf llm sea, Ihal s o m e h o w nr other 
the continents belong to a former great whole; for if w e 
associate Greenland wilh Nortli America, ii does seem 
tu be a piece that has been just cracked .iff, and there
fore il" w r join this piece t" North America, Europe, Asia 
and Africa appear tu hr a large muss broken off from 
Greenland and the continents of North and South A m e r 
ica, and that the presenl site uf Ihe Atlantic ocean lir
in the great lissure. 
Looking at the m a p again w e ean see traces of tlm 

mitliiirs that have lint heen worn away by the great 
erosion that has taken place between Greenland ami 
Kill..tie, and Borne nf them are Iceland with m a n y other 
smaller islands, and s e greater ones, as thr British 
Isles. 
T h e contour of the western coast of Norway fits thai 

of the eastern coast of Greenland: T h e southern shores 
nf tlm 1 In If nl" Guinea lit llm northern shores ul* I he Smith 
American continent, and the promontorT of the Sahara 
and the Soudan of Africa lit intn the 1 tinental recess al 
thr 1 ith uf llm Gulf of Mexico. That these ( our 
lines ar l ihe result ..f aii accidental coincidence, bul 
nf the «literati. 111 ..f laws that produced the rupture, can
not be doubted, fur llm lines nf the former In.ml are slill 
to be found in tlm North Atlantic, where between the 
Hay ..f Biscay on the K11 n.pea 11 side, and Newfoundl I Flo. 100. 
on tlm North American side, wv liml unbroken lines ..f m,,tion w e have jusl considered, ami now, therefore, let 
small islands and shallow waters, ami dangerous rocks us briefly notice so f the effects of erosion. Fig. 11111 
scarcely covered with water. (Iff the prninuiilnry ,,i the interests' ns a- a verv sharply defined example uf the 
Souda Africa, w r hav,- thr Cape Verde Islands ...1 effects of erosion. Here thc scor f a volcanic[mountain A**"*-,1 ',' "" "' ,'" "f, "1-"I">'."'!|1 *••'*"."* Ill;" 'v v e 

precisely t h e s a m e latitudes as thai vast group of islands has been cracked, and then had ilm lissuivs mini wilh P r nduced the stratified rocks are first, eros resulting 

in the great recess,,11 llm eastern side ,.f tlm tu.. great ' Iln, lava, and after the lapse ul* long ages I 
continents ol North and s 1, America; that is, thai has been eroded, and the contents of the lava dykes that 

from Hi III' lill 
ck wave 

es uf disintegration ; and, 
1 bv wliich tlm sea Hoor is 

Mist group of islands near the entrance n. ihe Gulf of have nol 1 1, disintegrated hv the agencies of waste are a'temately raised and depressed. 
Mexico, „f whicli St. Domingo and Cuba are tlm largest, made to stand out in I relief like thr plates or walls '•",*** UT1',' "'''" ml haa h,?.' ,v*'k", 
Nuw by placing there facts in order, no doubt whatever „f s..li,l nap shown in the figure. These prulrnding "'-";"* '('the deposition o metallic ores, 
ean exist o llm former continuity ,.l llm continents of dvkrs. Iben, manifest in a vert marked manner llm , A-*s.-Many compounds o the metals are soluble 
North and South A nca, the large land mass of Green- general fact lhat everywhere confronts us in geological ',"' 'V* ""''* i""1 "i'1-'' Partially so in cold wan,-, an 
land, and the continents of Europe, Asia and Africa. investigations ami il i- this* Tlm different classes of ''endoi-e, where the compounds ut llm metals that a 
Coming to the western side of the i nents of North r„,ks are dilirrnith affected In tin* hirers ,,( rr.'.sion soluble were present in the rocks that were traversed 1 

and Smith America, we liml the nose nf Prince of Wales 
Cape at the extreme western limit nf Alaska, nearly 
touching the extre eastern limit nf Asia al East Cape 
in Russia, and slill more remarkable is an immense 
curved line of islands, reaching (nun llm Alaska Penin
sula in North America, tn llm Peninsula of Kamchatka 
ill Russia in Asia. Perhaps the must singular bond has 
yet P. be noticed, and il is this: From Japan mi tlm 

th to New Zealand on the south side of tlm equator, 
an immense belt uf thoumnds ,,\ islands extends from 
tbe eastern sidrs of Asia and Australia nearly t.. the 
western sidrs nf the continents nf Nortli and South 
America, and if a general contour line is made In enclose 
this vast group nf islands and join them t.> Asia and 
Australia, then we discover thai all the great land masses 
have at sume period in the past, been parts of a greal 
land whole that has bren divided by some agencies we 
are now seeking n. discover. 

We hine, however, established a conclusion that can
not be undone, and that is that the volume of water on 
tbe earth could m.i he t fined within narrower limits 
than the present ones, and if this is sn, wr ask what 
mean these lines that indicate the former bonds of the 
land inas-e-. (ur if we unite the continents liv land that 
displaces the Atlantic, Pacific and Indian oceans, where 
would the waters..! these seas that are the chief reser
voirs of the whole earth find a lodgment? Tn lliis 
enquiry nu reply can be given, unless we discover that 
erosion is not the only cause of the peculiar contours of 
the land masses. 

65. The Axes of the Rock W a v e s . — T o liml tlle 
cause of the hi.nil lines, let ns look at the map again 
and observe that the general direction nf the axes nf the 
mountain systems id tlm land masses is north and 
south, and from this cause the great capes air all point
ing southward. Thr general direction of tlm axrs of the 
grrai mountain systems indicates that greal rock waves 
are moving round the globe either from east to west or 
from west to east, and their advance is Blow and 
majestic, bul sure. The cause of these great waves is a I 
cut n 1.nr, ami is, nn diiulit, the result of the cooling and shrinking uf the earth, i,,e this shrinkage would Be an acceleration of thr earth's rotation, ur the 
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MINING METHODS. 
Dust Raised by the Wind—How the Clouds ar 

Suspended—The Classification of Mine Dus 

Recapitulation of Facts. 

Erratum. In tin* recapifiliation nf Ol 
page 23(i, quesl ion (i, an error occurs in lli 
r,mi. taken, ami, therefore, llu* correct ans 
aa follows : 

A n s — Y e s , there is sneh a relationship when Iln* 
cubes or spheres are of tin* same material, and thai is. 
thc limiting velocities are directly as llu* xixth roots of 
llu* weights or content*?. For example, tlu* limiting 
velocity uf a cubic inch of coal is 75.24 Feet per second, 
and in this case take a little cube of oal to have :* con

ic of I lie 
i,mid be 

pud to 
I 

181,42.1,11 

the limiting velocity will 1 

of acubic inch ; theu 

l 
\ IM,-)*_•:;, Kiii.iici; 7.-,.L>4 

•citv nf this particle of dust 

- ^'ZL-Z&&£~ ***!->•_ 

I : that is, tin* IN,mi 
is 1 foot per second. 

ioo. Dust Raised by the W i n d . Even lli,- ,lnsl 
raised From tin* roads hv tin* wind becomes a subjeel of 
engrossing interest w h e n tin* laws thai control its stis-

inn are understood, and perhaps in the case of the 
miner this is espcciallv so, tor the milv difference 
between the dust lifted hv the wind from the roads and 
Dial hind bythe air currents of the mine is that of 
their specific gravities; and lliis being so, the dust lifted 

w ind receives in this lesson lirst. attention, l'ig. 
i:".N is an illustration of a dust cloud, and let us tirst 
notice that th,* velocity of tin- wind near the ground is 
lower than at higher elevations, and this is tlie result 
of tiie resistance due to tin* ronghness of the ground, or 
he inequalities of its surface; hence, at c the velocity 

is proportionate t<> the length of th 
gher linear velocity of a wide zone in the earth's shell I and, therefore, by a still greater generalization, w e see at l> and a the velocit v is shown to increase in the pro-

will tend tn give this mass a greater angular velocity that all the various coast lines nf tin- great land masses portion of the lengths of the longer arrows. < in closely 
than that of the interior kernel, with the result that are rugged and indented in the proportion of theirpower watching a dust cloud, the highest stratum, as that above 
this belt will buckle and advance eastward, making the to resist tin* agencies of waste. , the line It, is seen in <*, msist of tin* finesl risible particles, 
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and that portion of tin* cloud above C is seen t<* consist 
,,f larger ones, and looking lower at the convolving dust 
and above the levels Ii and I. the particles appear m u c h 
larger than those above, and n we natch the surface 
swept b\ the breeze, w e will find that pieces of paper, 
sticks and straws are swept along as with a brush, out 
never rising to a high elevation unless thc speed ol the 
wind is at a dangerous velocity, ami thru portions nf the 
mofs ,,f houses and otl -ctions m a \ be carried oft". 

Th e dust clmid in tlie figure is shaded tn sharply define 
the elevations nf about six grades of dust, but the 
particles are so various in si/e that they could not be 
classified by a scale of millions. Again, it would appear 
as if all the fine particles were above the line It, but 
that is not correct, because before they reached the 
higher elevation they rose frmn a Inner one. There 
are, Imnever, particles under /'that cannot rise above 
it, and there arc other panicles that cannot rise above 
Cor/-.' or. I. T h e cause of the limited elevations that 
characterize the particles of different sizes is found in 
the varying velocity of the wind, for it does imt m o v e 
with a cimstant and uniform velocity, but blows in gusts, 
and therefore the grosser particles are lifted by the 
highest veloeity nf tlie gust, and never reach a high 
elevation before they begin to fall, while the small 
particles, with a relatively large surface area of .suspen
sion, m o v e upward and onward to greater elevations. 

101. H o w the Clouds are Suspended.—The clnuds 
consist of little water spheres that are so small that if a 
rain drop was set beside them, it would look like a 
relatively large ball, and vet the particles nf water dust 
that m a k e the different clouds are of different sizes, and 
as w e m a v expect, the smallest particles are found in 
the cloud's that float the highest; for example, the 
cirrus ,.r white feathery clouds that soar above the flight 
of the eagle, are composed of smaller particles than 
those that gn p. m a k e the cumulus or mountain clouds 
that float at a medium elevation. T h e cumulus clouds 
are often taken as the precursor of rain, but the nimbus 
is the true rain cloud, and it is either produced by the 
opposition of winds that cmss each other's path, and in 
doing so m a k e the particles nf the cumulus clouds col
lide with each other and coalesce as rain drops, or the 
cumulus clnuds strike the sides of mountains, w h e n the 
particles coalesce and form nimbus clnuds. W e set-
then that all kinds of dust consist of small particles of 
matter whose surfaces nf suspension are s,. relatively 
large that they are easily lifted by the air. Fig. 130 

of m e n and horses, and the shake produced by trains of 
cars, cause it to rise in clouds ; the floor dust in this 
case is marked d... 
T h e current in the middle drift holds in suspension 

•I, and ./_., and the dust for whieh this current is a little 
to,, alow is •/.„ and this lies on the floor, and in the cur
rent velocity that prevails it is c-aoily lifted bv the tread 
of m e n and'horses and the running of the cars. 

T h e current, in the bottom passage holds in suspension 
dusts rf„ (/.. and ./., and as this current is just a little too 
slow to suspend'/,, it lies on the floor, and it too is easily 
raised by the tread of m e n and the movements of the 
ears, and so w e see that each class of dust is raised by a 
particular velocity of the air current.. 
T h e object of these lessons on coal dust is ,.f a three

fold character. First, to discover what dust is; second, 
to determine the nature of the conditions under which 
it becomes suspendable in air; and third, to tind a 
method of classification by wliich different sizes of dust 
particles can be associated with air currents moving at 
different velocities. T h e first two points have been 
determined, and the third one n o w onlv requires for its 
complete development a finishing touch, ami after the 
conclusion of m u c h labor and thought w e recommend 
the following m o d e of classification, for it is at once 
simple and correct: W e n o w k n o w that the sizes of the 
largest particles in suspension in a current are tlie limit-

— 
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fully sustains the conclusions arrived at in relation to 
dust gartcles, for here we have illustrated the behavior 
nf the particles in a cloud ,,f water dust, that has been 
Sroduced by the condensation of steam. The water 
ust in steam must consist of particles of rery different 

sizes, because the water nf condensation in the cylin
ders* will be ejected as spray, the condensation of the 
steam as it passes through thevalvesand steam ways 
will genera),* particles uf many sizes, and further, the 
varving velocities ,,f Hi,, niean'i when exhausting, will 
affect the sizes nf (lie particles produced. Now, as the 
result ,»|' the exhausted particles being sn different iu 
size, when the steam is blown out nf [lie funnel of a 
steam engine, such as a locomotive, the cloud is seen to 
bifurcate, and trifurcate, just as the illustration indicates; 
for the heavv particles form a bottom prong, aa at A, 
while the intermediate ones form the middle prong B, 
and the lightest particles form the top prong, as at ('. 
W e see then that the different sizes of the particles 
become associated as cloud tails, as at .1, /.' and C A 
cloud ,,1 smoke fmm a chi •, where bit 
is burnt, furnishes the same |• I.> ] ua, 
such a cloud when you know 1 In* facts, in 
soon forgotten. 

102. The Classification of Mine Dust. Fig. 1 ft I 
brings us in the practical applicati f our subject, and 
we need not m m waste lime bv doing e l ban explain 
th,* diagram, and then pro< d in slmw the value of tin-
facts here set before us. The little circles containing the 
arrows, are graphic illustrations nf the velocities in 
different air passages in a mine. ;is for example, the 
velocity n, in the top drift, is only able to suspend ,.,*,• 
tine dust, while along the floor of this passage a larger 
gauge of dust i- seen tn be deposited, and this dust is 
easily lifted, because the current is just a little too slow 
t>> sn-pend ii, and therefore, the movements ,,f the feet 
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ing ones for that velocity, and 01: the basis of this fact 
we now propose to establish a classification by the veloc
ity of tlie current in feet per second in whicli different. 
sized dusts are suspended, as 10 r, llr, 12 v, for dusts 
carried in suspension at velocities of 10, 11, 12, etc., feet 
per second. Dust has been classed as flocculent 'lust 
from colliery A, or B, or (_'; but the dust from colliery 
A might, in a test, be more explosive than that from 
colliery B; but had the dust from colliery B been drop
ped at as low a velocity as that from colliery A, then 
the dust from colliery B might have been more explo
sive than that from colliery A. It is clear then, that 
all dust should be classed by its velocity of suspension, 
or otherwise any tests made with it will give varying 
results, according to the velocities from which it has 
been dropped. Again let us notice that the 12 v con
tains all the grades that preceeded it as, 1 e -f- 2 v -\- 'A e -f 
etc, + etc. Or to put the matter clearly 12 r must be 
considered an addition to all the gmdes of dust below it. 
N o w we have a guide by which we can direct our judg
ment to right conclusions. 

103. The Deposition of Coal Dust.—Fig. 141 still fur
ther develops the idea of a correct classification. A cur
rent passes along the drift E with a velocity nf 12 .* nr 12 
feet per second. 
a n d suppose it ^ ^ 
holds in suspen
sion d, a\ •£,, or by 
the present clas
sification 3 *•. + 
Gr. + 12 v. Now 
let the current 
split into two air
ways whose Sec
tions are equal to 
that of E, and it 
is clear that if tlie 

velocity in each 

f t h e splits 

_=H 

Fta. 11 

nninoiis coal 

nd lo look al 

kestheni not 

taken as half that of E then at half the velocity the dust 
of 12 r grade will fall, say at the points A and .1, w h e n 
the suspended dust will become d„ -f ,/, or 6 r + '•> '*• Next 
let A and A split into BB and B'li, w h e n grade ./, or ll • 
will deposit, say at the points BBBB, and in the Ii 
splits tlie air will suspend grade rf, or 'A e, but as all the 
splits reunite on I>, the current will n o w pass on after 
having dropped all its suspended dust except •/, or3r. 
W e are n o w in a position to understand m a n y problems 
that would be puzzling w h e n watching the behaviors of 
coal dust, and therefore let US n o w proceed to recapitu
late the facts of the lesson. 

104. Recapitulation of Facts.—Ques. 1. Is the 
velocity of a wind blowing along a road as high near the 
ground as above it? 

Ans. The wind on striking the uneven surface of 
the ground is reflected and deflected, and therefore a 
stiat I' the current near the ground has a lower 
velocity than at a higher elevation. 

Ques. 2. In looking at the dust as it rises above the 
ground, what do y ibserve? 

Ans. I observe that the cloud is more dense at the 
:li large particles tl 
feet and then dr. more than two or thi 

along at a low level. 
Ques. '•'. W h a t do vou observe at the 

cloud? 
Ans. 1 observe that the particles ai 

and moving in advance of those near tli
the velocity is lower. 

p or are Wept 

dual 

Ques. 4. In what respect is the mixture of sizes of 
particles different at different elevations? 

Ans. At low elevations large and small particles are 
mixed, whereas at higher elevations only particles of a 
small grade are seen. 

nues. 5. H o w is the water dust of the clouds sus
pended? 

Ans. T h e particles of water dust in tbe clouds are 
supported by their relatively large surface areas of sus
pension and are subject to the operations of thesame 
laws as all other dust particles. 
Ques. I!. Of what are you reminded w h e n you look at 

the cirrus, the cumulus and the nimbus clouds? 
Ans. I a m reminded of the fact, that as the cirrus 

clouds are suspended in au atmosphere of about half the 
density of the air resting on the earth, the particles of 
water dust that compose these clnuds are like the very 
fine particles of cnal dust suspended in nearly still air, 
and that the particles nf a cumulus cloud are like par
ticles ,,f coal dust that ean only be suspended by swift 
air currents, and thai the particles ina rain cloud are 
unsuspeiidalile in the reduced velocity of the wind, like 
the heavy c»al dust that only rises with tbe shake of a 
passing t rain of mine cars. 

Ques. 7. Is there any law associated with thepeculiar 
appearances ofthe convolving clouds of steam escaping 
from the exhaust pipe of a steam engine? 

Ans. Yes. there is a law relating to the stratification 
of the water dust of the condensed steam, and it is this, 
the larger particles arrange themselves like a tail pro
jecting from the bottom of tlie cloud, ami thus the cloud 
is sometimes bifurcated and and at other times trifur-
cated, according to the prevalence of the grades of the 
particles. 

Ques. s. H o w m a y different grades of dust be clas-
-iii, .1 * 

Ans. Different grades of dust m a y be classified accord
ing to the velocities bv which thev are suspended, as 
1 v, 2 t; 3 v, etc. 

Ques. il. What is the object of these lessons on coal 
dust'.' 

Ans. T h e object of these lessons on coal dust is to 
explain three of the characteristics of coal dust, and the 
first shows what coal dust is, the second shows h o w the 
particles of dust are suspended in air, and the third 
shows h o w particles of different sizes are suspended by 
different velocities of the air currents. 

Ques. 9. H o w should samples of coal dust be ob
tained to test their explosive character? 

Ans. Samples of coal dust from different mines should 
he collected mi the floors nf airways where the ventilat
ing currents are moving witli the same velocities. 

iTtiln Continued.) 

Mining* in the Caucasus. 

The immense supplies of foreign capital which have 
of late years been m a d e available in Southern Russia, 
have also brought into prominence the mineral possi
bilities of the Caucasus, which were hitherto generally 
overlooked. Several n e w ventures are at present iii 
more or less advanced stages of installation, and more 
are under contemplation. O ne syndicate is going in for 
quicksilver mining, and at its instance tlie various 
deposits are being examined and reported upon by an 
expert. The Crown works at Tachatoch will again be 
put in operation, and mining researches are to be insti
tuted in various quarters. Touching upon the question 
of the desirability of an increase in tlie duty on zinc and 
lead ore, owners of Caucasian mines urge that they have 
ne\ i*r applied foi 1 Ids, and 1 liat I lie\ do not n quire it 
The ore deposits are so easily accessible that no such 
protection is needed ; what tbey require is an improve
ment in, and an extension of, the means of transport, 
which are almost everywhere inadequate, and in m a n y 
parts almost nil. This cannot be done bv private initia
tive, and it is expected that the government will ere 
long m o v e in the matter. There are several striking 
examples of excellent ore deposits remaining literally 
unbroken for want nf means of transport. At the Dsye-
chra mountain, for instance, there an* vast deposits of 
zinc and lead ore right on (he surface whicli cannot be 
utilized, although the distance from the Black Sea (the 
Gudaupy pnrt 1 is only 22 miles, but in order to get to 
tbe coast, a 111 tain ridge nf s.(liH) ft. in height has to 
be passed. W h a t is required is a tunnel two miles in 
length, but, so far, loney has been forthcoming for 
this purpose. Similar instances might be mentioned 
where the absence of rai Iroads or other means of com
munication al st c pletely stops Ihe development of 
mining in various parts of the Caucasus. 

A New Scoop Bucket. 

Spencer Miller, engineer of the Lidgerwood Mfg. Co., 
New York City, has recently had a patent, granted him 
for a novel form nf scoop bucket, which has been 
thoroughly tested and has proved entirely satisfactory in 
loam and sand. It. is employed on a cableway. The 
bucket is lowered tn llie toe of tbe sandbank and the 
carriage is run ahead so that the draw of the hoist rope 
is approximately parallel with the slope of the bank and 
the bucket is drawn up, thereby filling it. If the 
material be soft, tb,* bucket will till without guidance, 
but. in harder material the bucket has to be guided by a 
man following it. The bucket is then conveyed back to 
the place of dumping and bv virtue of lowering the 
bucket il is overturned and the load spilled. Mr. Miller 
has also bad another paten! granted him for a novel 
form of rerial dumping device, 

Coal Washing Machinery. 

Mr. Walter M. Stein, ,.f Stein & Boericke, Ltd., 325 
Walnut St., Philadelphia, informs us that his firm has 
recently closed contracts for a verv complete coal wash
ery of ,*'IHI I,.ns capacity for 1 be' Jamison Coal Co. of 
Greensburg, I'a., and for remodeling a ;,IHI ton lignite 
briquette plant for the Texas Briquette and Cnal Com 
pany nf San Antonio, Texas. 
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MISCELLANEOUS. 

BENARES T H E ANCIENT 
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till' 1 
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until 

Band Ininly ivnturii 
ccords ofthe world, ai 
dor, Benares, on the 
,- and II.T fame was ea 
Buddha proclaimed h 
ries frmn ilus center 1 
1'liil.ct, bringing in n 
• the influence of his 

il Will 
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then R o m e was mil yel on 
1 Athens MIIS in its infant 
langes, exerted a mighty 
'.1 among men. Here the 
lies tirst, sending forth mis-
,, i Ln,:, Japan, I'lirniuli. 
rly half tin* race of m a n 

ward, during a powerful religious and political upheaval, 
Buddhism succumbed to Brahmaniam, leaving behind only 
the ruins of it-, tones and temples. A n d to-day, what Mecca 
is to the M o h a m m e d a n , Jerusalem to thai Christian, Benares is 
to the Hindoo. 
T h e city is located along the crest of a hill, nver H N . feet 

ah, iv,- tin sacred Ganges. For three miles on the sloping west 
bank, palaces, temples and mosques, surmounted by domes, 
pinnacles, and minarets, rear their irregular tups. Giant 
Rights of stone stairs, interrupted by wide platforms, on 
whieh are built shrines of every description, reach to thc 
water, and on the edges nfthe bunk are Imthiug ghats, whieh 

f India, and fi 

driver starts out of the engine house without knowing what 
hydrant he is to take, and he m a y nut k n o w until lie is 
within a few seconds' drive of it, ' Still there is never a 
moment's uncertainty about the engine's movements, and it 
never slows d o w n ; it goes straight for the hvdrant without 
the slightest delay. In answering ten .-alls from the same 
station, an engine m a y take as m a n v different hydrants ; but 
it goes to tho right hydrant even* time, and the manner of 
determining whal hvdrant it shall take is extremely simple. 

Every engine honk-, up at every alarm. O n tirst alarms it 
goes out only to lires within its o w n district, W h e n an alarm 
is Bounded the horses rush to the engine, a catch or two is 
snapped, and the team stands hooked up ready to start; it is 
all the work of a verv few seconds. But the harness is still 
held hv the hanger from wliich it is suspended, not to be let 
go unless thc call is one whieh the engine answers. T h e 
driver is up With the-tast stroke, if it calls this engine, the 
captain says " go." Just a slight twitch of thc reins frees 
the harness IV ihe hunger, and it drops into place on the 
horses' backs. If it is in winter, the door is thrown open; if 
in summer, the chain is dropped, and awa y goes the engine, 
with the horses on tlie gallop, in the* direction ol thc station 
whence the alarm has come, hut without anvhodv knowing 
whal hydrant it is ti 
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or middle classes, but include every rank of Indian society, 
from the elaborately dressed rajahs, followed hv long retinues 
of attendants, n, the unsightly looking ashes-covered fakir 
and the miserahlc deformed beggar, and from the little hoys 
and girls to the aged grandfathers, lifted hy hearers to the 
stream, all bent upon dipping in the mother Ganges for the 
remission oftheir sins. 

M a n y ofthe w o m e n and -iris carry wreaths of white and 
yellow (lowers into the river, and as thev most devoutly turn 
their faces toward the rising sun and inaodihly whisper 
their prayers, the* garlands are broken int., pieces and scat
tered upon the river, linn.beds ,<f these devotees are seen 
with brass jars and uther vessels, in which they carry a w a y 
to their distant homes some of the holy water, an.l employes 
of the temples from central and southern India are there 
with their leather water hags, which are tn he Idled and 
borne on the hacks of pedestrians for scores and scores of 
miles tn their houses of worship. 

Along the river bank there are n m less than fifty of these 
ghats, which have fm* their background maniificent flights 
whit.* mosques and soaring minarets 1'h,- Pauchganga ghat, 
where five rivers are supposed tn meet underground, leads t,> 
the noble m o s q u e which the iconoclast, A n ran •.'/eh, built on 
the site ofthe noted Krishna temple, which he destroyed. 
This is the finest mosque in Benares, the foundations of 

whieh rise f m m the bed of the river in huge stone breast
works, which support the four walls an.l domes of the 
in,,-liie, and springing lightly in the air are two graceful 
minarets, lifting the whole structure 300 feet above the s w a r m 
,,f bathers at the water's edge. In sailing up the river vmi 
pass the glial where Vishnu dug his famous well, where 
B r a h m a m a d e his celebrated sacrifice of ten horses, the* 
Golden Temple, and m a n y other spots that nave m a d e the 
city k n o w n the world over. 

In the midst of I lies,* places nf worship is located tin* llu ru
ing Ghat, where bodies an- hrought from all over India to he 
bathed in the Ganges, uml then cremated on its hanks. 
S m o k e from four pyres was seen as w e approached the 
ghat, and several corpses, wrapped in v, bite .loth and lashed 
between two stout slicks, were being washed in thc sacred 
stream, while the relatives nf the dead were preparing the 
wood near hy for the cremation, bedecked with flowers, and 
ers of wood, the ashes are cast into the water, and we saw a 
n u m b e r of m e n at work, w h o m a k e a regular husiness of 
searching the shore and filtering the water through baskets in 
search of jewels nr i ey that perchance might have dropped 
from the i\viii[. 

O n e of thc most curious places visited was the Durga, or 
Mo n k e y Temple. Durga is thought to delight in all kinds ,.f 
bl Ished and destruction, and while w e watched the 
worshipper-, a m a n approached the blood-bedabbled altar in 
fmnt nfthe shrine and, having placed a n u m b e r o f coins in 
the hands of the otliciating priest, was given the privilege of 
having a little kid that he held under his a rm beheaded, and 
after the sharp blade had descended he m a d e an offering of 
the head and carried the body away to his home. 

In the yards and trees about the temple are hosts of 
monkeys, w h o spring into your pathway, peer around thc 
walls, snatch at your clothes, and m a k e the most comical 
grimaces at vou on the least provocation ; but it is a crime 
tn molest tbelll. fm* thev are gods and goddesses, held ill the 
highest veneration, I could hardly suppr.-ss an irreligious 
laugh as I watched nne of these'goddesses, holding a baby 
god under her left arm, while she held a nut in her right 
hand, ,m which .-lie w a - nibbling in themost h u m a n fashion, 
and during the whole p.*t I m m a m t -In* was ma k i n g the most 
unholy faces at m e because of m v inferiority. 
W h a t the m o n k e y is t,, Vishnu the cow and bull are to 

Siva. T o slaughter these animals i- a horrible crime, and in 
every part of India can be found temples dedicated to their 
honor, where they are kept with the greatest care. 

On.* ,,f the curiosities of humanity is the "holy m a n of 
Benares." His i o n g continued act- of penance have worn his 
body to skin and bom-. H e is thought hv m a n y to be above 
all passion and sin ; he declines to receive anything from vis
itors, and his bright eves, sweet expression, and soft voice 
seem to indicate that 'he possesses a serenity in life that is 
enjoyed by few. His n a m e is written Matparamahausapar-
inrajakacharyaswaraibhaskaranaudasaraswati! 
T o those w h o enjoy examining curios and artistic manufac

tures, thc bazars of Benares will pn>\ >• tn he espei iall\ .ittr.i, -
live. T h e city is famous for it- beautifully engraved b r a -
work; and trays, water vessels, bowls, lotas dishes, candle
sticks, lamps, fancy boxe-, hell-, spoons, and scores nl other 
utensils, engraved most exquisitely, can he purchased for 
remarkably cheap juices. Hieh brocades wrought with fig-
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I,ling itself. It m a y he that there 
are no such indications; lhat there are n o visible indications 
whatever, but almost invariably the policeman or whoever 
gave the alarm remains standing by the box until the tirst 
engine comes up. H e kn o w s just where the lire is, and from 
him, in case he has not discovered it himself, the captain 
learns its location in an exceedingly brief space of time. 

It m a y he around the corner. A wave of the captain's 
hand, as he starts on again, is enough for thedriver, w h o has 
all the time kept coming. Then is the time w h e n the by
standers in tb.*side street might easily imagine that thedriver 
had k n o w n frmn the start just what hydrant he was tn take; 
for he sees the engine come tearing around the corner, thc 
driver calculating the turn with the greatest nicety and 
straightening up and coining d o w n the street booming, m a k 
ing for that hydrant as though he had never dreamed of 
taking any other. 

T h e simple fact is that, the tire having been located, he is 
taking the hydrant nearest tn it; it is always sought to take the 
hydrant nearest the lire, lie cmncs up with a rush, firemen 
yank otf a suction pipe and connect the engine with the 
hvdrant, and the engine is ready for husiness. T h e captain 
is in the building. H e see- at a glance whether water is 
needed ; if it is, he orders a line of hose stretched and then 
begins the work of putting out the tire.—.V. ]". S U M . R E P T I L E S O F T H E D E S E R T . 

I-'mm the standpoint of a zoologist there is probably 
no class of animals so characteristic of the desert as the rep
tiles. True, there are numbers of birds and m a m m a l s found 
all over the arid wastes nf sand, but these either migrate or 
spend most nf their time underground, as is the case with 
most ofthe smaller m a m m a l s . T h e birds choose the sheltered 
canyons, where, perhaps, a few drops of water will ooze out 
frmn between the mcks, or even venture out into the great 
-un-baked plains, seeking the shelter of the bushes and 
stunted trees which here and there manage tn eke nut an 
existence. T h e smaller m a m m a l s are almost all nocturnal 
in their habits and only venture out after nightfall w h e n Ihe 
earth begins In cool a little, and. with the exception of, per
haps, a few coyotes or thelittle desert fox, one m a y travel for 
hundreds of miles through the deserts without seeing a single 
animal except the reptiles and insects. T h e burning sands 
and the copper skies seem to have no terrors for them. At 
nearly every step one seems to awaken a fresh lizard from 
his rest under a hush or beside a stone, and away lie gOCS, 
scurrying along over the sand, perhaps his long tail dragging 
in the sand, but more frequently elevated high in the air. 
In fact, this uplifted tail often looks like a bttle gray twig 
moving rapidly along the ground, but alwavs retaining its 
upright position. A n d these lizards can run, too. In a 
twinkling they arc gone, and then it is only the practised 
eye that can see theni, for w h e n they lie at rest their dull 
gray color makes it almost impossible to see them. 

but these arc not all; often from the side of the road, dis
turbed by the passing traveler, a horned rattlesnake or side
winder will m o v e sluggishly away, but ever keeping up 
an incessant rattle Again, "big sluggish lizards are found, 
nearly always a dull gray above, but beneath or around the 
head iridescent in the most gorgeous colors. And, too, the 
big tiger rattler of the desert canyons, though a triHe more 
-Inugisl, thau tbe sidewinder, seems ever ready In cull 
attention to his bright colors by-minding the terrible rattle 
whieh strikes fi\ the heart of a nj id, I ttei liofl 
targe or h o w small. T h e tiger rattler is found in the desert 
regions of America, and is comparatively rare, being found 

it shoots off along the sand, with its tail high in Ihe air, it 
looks almost as if a stick, standing on end, were scurrying 
away. 
There is, living in thc mountainous parts of the Mojave 

desert, a very strange lizard, which often reaches a length nf 
over a foot, ami which is nearly as wide as .,lie's band and of 
a uniform dark slate color, nr even black, while the tail 
is spotted with white, and often nearly uniformly white. 
At a distance this species looks like a Gila monster, and many 
1 pic. unacquainted with the latter, have supposed them to 
be (be same, and I think it is dm* to this mistake thai many 
people believe the Gila monster an inhabitant of California. 
There is a very pretty and withal a verv strange lizard 

fmind iu several localities in the Mojave desert, wliich has 
of ils near resemblance to the ancient saurians, which in
habited the earth many hundreds of years ago. Until the 
last few vears it was not known that this strange lizard lived 
further nortli than bower California, Iml recent explorations 
have proved that il inhabits the desert region as far north as 
the Tamil.lint Mountains, in Inyo county, ll has a thick, 
finely sealed neck and heavy legs, which support a rather 
clumsy body, and a long, tapering tail. The ho.ly is beauti
fully mottled, while the entire length of ihe tail is covered 
will, transverse bars. The under surface of Ihe body is 
whitish, while blotches and lines of red on the shoulders and 
lizard. The tail is longer than the head and body together, 
the total length overall measuring nearly fifteen inches in an 
adult male. 
There arc at least three species of horned toads living in 

California, one on each side of I he Sierra, hut Ihe nne that is 
found on the wesl and which is so well known to every boy 
in California, has been found s ar the eastern borders of 
tbe Sierra foothills as to be almost included as one of the 
reptiles inhabiting tbe desert. The third species timer gets 
into the Sierra. Ill general appearance the dcserl s] ic- is 
very similar to the one fnund in the inland valleys, but is of 
a lighter color, and t he arrangement nfthe scales is somewhat 
different. T h e color m a y vary, however, frmn a dull while 
to a vivid brick red.—I'r.nn the s„„ Francisco Chronicle. 

A WORD WITH THE DOCTOR. 
The moisture of thc eye is a genuine solvent. Many per
sons have gone to bed troubled with a foreign substance in the 
eye, and have waked up iu the morning to liml it g *. In 
m a n y eases ofthis kind the foreign matter has been dissolved 
by ihe moisture of the eye. 
All decay of tlie teeth begins from without, 

Consequently, if the teeth's surfaces he kepi scrupulously 
clean thev cannot decay. 

W h e n might cleaning begin? 
As soon as there are teeth. 
Let the child early acquire the habit of using a small tooth

brush dipped into chalk flavored with some aromatic drug 
an.l let il understand that the places most needing the brush 
are those between the teeth. 
This is the place where decay almost invariably appears 
M u c o u s secretions and secretions of food are alwavs found 

between the teeth after a meal, Tbey m a y be removed with 
a toothpick. 
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II is almost au art to Use a toothpick. O n e 
injuring the fleshy parts and leaving splinters 
cases m a y cause the loss of a tooth. Metal to 
be altogether avoided. Those of,lull and liar, 

There is no belter aid to digestion, in een 
the cooked apple. Itis a recognition of thi-
doubtless th.* recognition came before the t 
appreciated—whieh assigns apple sauce a- an 
of roast pork, goose, and other rich i 
m a k e trouble with the digestive powers. T h e dei 
arising frmn eating too freely of meats, of almost any kind, 
are corrected by the use nf an apple regimen, the fruit being 
used either cooked ur raw. Paradoxical as it m a v sound, the 
free use of frail acids, of whieh the apple is the very best 
repository, tends to decrease that very c o m m o n disorder, 
acidity of the stomach, the chemical action of the related 
elements changing the acids into alkaline carbonates which 
tend to neutralize any acid condition of the system. 
Soap Used on Ihe hair i- apt to make it brittle. If any is to 
he used, t;,r -nap i- the be-l, and after usiuL'. rinse Ihe hair in 
several waters in whieh a bill.* powdered borax has b e n 
dissolved. 

Sometimes adults, hut more frequently in fan Is, are troubled 
by hiccough t listrcssing degree, take a teas iful of 
granulated sugar, and moisten with eider vinegar, and, for 
an infant, give small portions al a time, ami the trouble will 
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the world, are found in the tiny shop- in tie 
beautiful work is done* by experts w l m receive about three or 
four dollars a week. W h e n apiece is finished it is "worth 
its weight in gold." but the poor fellow whose genius created 
th,* masterpiece lives and dies in poverty, while some mer
chant in Europe or America gets the "weight in gold."—Bal
timore Sim 

MAKING FOR THE HYDRANT. 

Tn tiie bystander wlm see- a lire engine come dashing up to 
a hydrant it might easily seem, frmn his confident manner 
of approach, as though the driver had known from the start 
just what hydrant he was to take and had been all the time 
making for that particular one. As a matter of fact, the 

The sidewinder prefers the open desert in which to live, and 
may often he found lying quietly beside some desert bush, 
waiting for its prey. It gets the'name sidewinder from the 
fact that, in moving along the ground, instead of pursuing a 
straight course, it has besides the forward movement a side-
wise, crab-like motion. It is much less sluggish than the 
other rattlers, perhaps ,m account of its small size size, as it 
seldom exceed- a foot and a half in length It i- lighter 

seems t,» be the most dreaded ofall snakes hy the desert 
traveler, probably on account of its being so hard to see 
mving to its small size and quick movements. In fact, it 
is about the only reptile whieh the desert prospector really 
dreads. 

"im* nf the most plentiful ofthe lizards which live on 
the desert is the blue-spotted lizard. It is about eight inches 
long and ofa light ashen color on the back, but d o w n each 
side runs a row of black Spots, extending out on Ihe tail. 
It receives its n a m e from the two sulphur-blue patches, one 
on each side of the abdomen, and the little blue spot on the 
chin. O n e variety is blue nearly all over, giving out beauti
ful iridescent metallic colors. Probably the most character
istic nfthe lizards ofthe lower desert regions of California 
is the Imig-tailed or gridiron-tailed lizard. This species 
is found nearly everywhere in the low er parts of the desert 
and never fails to attract thc attention of the traveller by its 
exceedingly rapid movements and it- very strange habit of 
carrying its tail curved u p over its back, fn fact, the tail is 
the largest part of the animal, being longer than the head and 
body together. Tin* movements of this little gray lizard are! 
so quick as to m a k e it hard for the eye to follow,' and w h e n , 
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time increasing in size an.l n 
blackheads m a y nol only bl 
scar, bul once rid of, the patit 
with thein if he will carefully follow directions. For two 
three weeks, until the skin is thoroughly softened, uppl 
cream or ointment at night after scrubbing the lace with si 
and water. He sure to rinse Ihe snap well mil of the fa 
Kry thoroughly hefore applying the .ream or oiiilme 
Where Ihe blackheads appear in the hack and also betwi 
tlu* breasts, the same treatment is required. Friction, cc 
biued with an emollient, is death to blackheads. 

Perspiration ofthe feet sometii 
ease ; and, w h e n this is so, they *-
morning, in soda and water, or 
one of the m a n y disinfectants, 
with equal parts of powdered alu 
The stockings should also he 

American. 

afterwards powdered 
nin and boraci, acid. 
*,l daily.—Fiom The 

T H E M E S Q U I T E T R E E . 

tlu . . I i l , itln 
that the natives climb for water and dig fm* wood. This 
heing interpreted means that the water for drinking purposes 
is kept in an earthen jar, or nl la, upon the tup of the house, 
where, by means of tiie more rapid evaporation, caused by 
this direct exposure to Ihe sun's ravs, the contents ofthe jar 
are kept continually cool, And'the digging for wood is 
explained by the fact that the only timber through m u c h of 
that region is the mesquite, a low-growing shrub rather than 
tree, the roots of which are very hard and m a k e an excellent 
fuel. For a whole winter I have been w a n n e d by theni, 
broken into little pieces, for they arc too brittle to chop, and 
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I,„\,' I,,,III,I Mint III, \ give ,.111 nil nliii.lilil i.l' hrut tlmt in in 
limine proportion to their bulk. 

Tin- mesquite groves nri- n striking feature of the wide, 
level expanses of these regions. F r o m 11 distance they look 
lik,, pouch orcburds, only their vast extent preeluiles Iln' iileu 
that they are such. A s timber a 111:111 aeeustonieil to living 
nn g real forests would hardly give them .1 ll ght, bill 
1I1, v are very n m , I, better than imber nl nil W h e n in 
X e w Mexico recently I found Unit tin- live liml nuother use 
besides thul of supplying Iml 11 produces a bean which is 
nn important article of food a m o n g I lie 111,linns, nml in times 
nf scarcity with the Mexicans ns well Tlie bean is produced 
in pods which nre seven to nine inches long, nml of 11 l„ill 
color. They begin 1,1 ripen in m i d s u m m e r , ami as tbey have 
Hie quality ul* preventing thirst as well ns of satisfying hun
ger, they nre often of (lie greatest value t., travelers through 
the desert country. T h e In,linns, win, k n o w their value, do 
not hesitate to go a long distance a w a y fnun water if they en 11 
be assured nl* n supply ,,t* mesquite beans along their route. 

W h e n ut,,] for food the beans arc prepared in various 
ways. W h e n fresh nml newly ripe they are pul intn a mortar 
..I stone or wood, nml bruised, tben emptied i nn earthen 
dish, mixed with water anil allowed to stand for a few houra. 
T b e resull is a kind of cold porridge or mu s h , » Inch bus a 
ier\ agreeable blending of sweetness nml acidity, and upon 
which ninny nl* Ibe people would willingly exist tlie year 
through. As llie fruit ,,r bean pods ripen they nre gathered 
for wi r use, limn,mil,Iv dried nml stored in cylindrical-
shaped bnskels, m a d e ,,f twigs, nml covered with grass or 
earth to keep tlie m i n nut. In tliis w a y thev m a y be pre
served for a long time. W h e n needed for food llie pods are 
reduced in a line powder, by means of n mortar, and this 
Hour e,„,kc,l as Inn, v m a y dictate. T h e II,nn* tbus prepared 
is also often kept for n long lime, sometimes in iis pulver
ized slnle. ami again l,y being mixed with a little water, anil 
il„n pressed into large cakes ,.l several pounds weight. 
whieh are dried in llie sun nml pill away until needed. 
Aiming eertain nf llie less civilized nl' Ibe southern tribes nf 
Indians, such as the t'uctipahs, w h o live along llie Colorado 
river in Lower California, the mesquite beans form an im
portant pnrt of (lie winter limil supplv T h e only labor 
needed to secure them being that "I* gathering tbe crop, they 
appeal especially to these indolent people, w l m nre, stilu-
tionally opposed I,, tlm labor of cultivating a crop. T h e 
mesquite has also other u-es besides lln.se nf supplying fuel 
and tin id, as Indian w o m e n ninke rope nnd twine id the bark 
nnd weave it into baskets. 

Horses and entile I.e.] upon llie beans, which nre very 
nutritious, and often liml suste nml, indeed, the very 
m e a n s of keeping alive in tbem, w h e n grasses of all kinds 
are burned up I.y the drought.—Xew )'..,/.- Independent. 
NATURES PLAN OF DISTRIBUTING PLANTS 

W I T H O U T T H E AID O F M A N . 
The terrible eruption ,d Krakatoa. in tbe Snmla Strait, in 
l.s-s.1, furnished llie opportunity fur illustrating the ease with 
Which nature m n replniil witli vegeluhle lite 11 district Hint 
has bee er pletely desolated. 'I'be volcanic eruption wns 
• m e nf tbe most destructive recorded in history, tin- loss of 
hum a n life being estimated to exceed IIHI.IKMI of the thirty-
five volcanoes on nnd near Ibe Island of Java, twenty-six 
were in violent eruption al tbe same time. The center of dis-
turbance wn- Hie island volcano of Krakatoa, which emitted 
molten lava and burning nsbes in such abundance that every
thing living, whether animal nr vegetable, mi tlm island wns 
destroyed, anil nn observer fnun a ship which approached 
elme to Hie land declared Hint tlle whole island wns red hot. 
Four vears from I lie,I: f the eruption the island was visited 
by nn eminent naturalist, win, found Hint Hie nsbes nnd lava 
vegetable life, nml on making a closer examination lie dis
covered thai during tbe brief spnee nf four veins nature bail 
stocked tbe island witb LHti different kinds of plants. 
There nn- many seeds wliich seem, by tbeir formation, tn 

hr specially designed I'm transmission through llm nir. nml of 
these several nre quite as g 1 illustrations a., tbe thistle. 
llie seed oftbe c o m m o n dandelion, a planl I,, be seen mi 
every ,1.11111 , has wings which will carry il away mi the 
slightest breath of nir Tbe wings nre very slight filaments. 
radiating backward fnun the seed, s,, that, when the latter 
finally bulges, it falls tip lirst. in Hi, si favorable position 
for taking root. Country children in the United States often 
liml niim-emeiil in blowing tlm s Is li , tbe stalk a n d 
watching tn see I m w far thev will go before falling I,, Hie 
gi 1. bin w h e n e v e r there is even n moderate breeze Ihe 
experiment is uniformly a failure, a- ibe II ys Is fly out of 
sight nml nre gone in nn instant, nnd tiie nexl season a dande
lion springs up in somebody's lawn, where llie plant was 
never seen before. Tbe c o m m o n tumble weed i- another 
example of tbe winged seed. Tbe plant grows in a woolly 
bunch, which, when dried, is easily separated from llie stalk, 
nml alight breeze sets the ball rolling nver the ground, lo 
scatter ils seed wherever il gOCS. 
'flm -ee.!. ,,f ninny fenisnml microscopic plants are sue,,11- | 

-lill, l,,l nstnheleudilv lilted nll.l eallied nwnv by tbe wind, 
wl.il, • of considerable size are provided with an elaborate 
arrangement I'm- aerial transportation. The con maple 
is mi example of Ihe lasl kind, for projecting fnun its large 
bend is a membrane closely res I,ling in size, sin nn.l 
general appear e the wing nf llm locust. W h e n llie seed is 
sepan I from tin- tree, even if the air be quite still, il does 
imt fall directly to tbe earth, hut, by its peculiar construction 
acquires iu tailing a spiral million Hint takes il several feel 
In,in beneath Hie starting point, nml when a I,risk breeze is 
blowing nm- of these winged s Is lias I u k n o w n to twirl 
through Ibe nir I'm- six miles before ils journey c a m e to nn 
end „n,l ii ..mk 1,, 1 In- gi- I. there to germinate mid start a 
maple grove —/•*,- the -*/. I h tll„l„-ll, ,„,„,„/ 

several tenants. 'I'be inner court, whence (be porter opened " W h a l is that?" I asked 
to callers on tbeir m u m s , being mentioned, often led into n "That's 'Sinn,I by the colors,' " said one of thc officers. 
large mid splendid reception room, from whicli other apart- T w o snilm-s came aft, cast nil' Hie ensign halyards, and 
ments led 1,, tbe interior of the house. T h e upper r ns : sl 1 bv witb their eyes mi tin-ling ship In a few m o m e n t s 
were imt used for c o m m o n purposes; inner r s wen- w e heard the bugles sounding again, for you must k n o w that 
inhabited ebielly in winter, 'fbe apartments were ofte i board ship m a n y of the c o m m a n d s are conveyed by a few 
richly decorated, sometimes painted, or covered with pic, u res. musical i « llm bugle. A murine a nil, uml 
'fhe reception room and inner court properly formed together saluting, suid: 
l.ut nne apartment. II appears that Hu- inner court wns "Haul d o w n , sir.*' 
].nve.1, was surrounded by galleries, nml sometimes had "All right," said the officer of the deck, "sound off." 
fountains nnd bulbs. T b e roofs, allbniigh ostensibly tint. At that order the bugler of the Yantic blew Ihe lovely call, 
Were, ill fuel, .mimwhut sloping, to illlow Hie I'll i 11 Wuler tn "Evening Colors." 
tlow inlo Hie channels and cisterns, pined witb stones or with 'I'be in nt he sounded Hie lirst mile the officers rose from 
earth beaten hard, und surrounded by n protecting bulus- their chairs, faced thc colors, k oil* Heir raps, midst 1 
trade. W h e n great privacy wus sought, us in prayer, Ibe silent, in respectful attitudes, wliile Ibe two seamen slowly 
roof wus used, especially w h e n upper i us were wauling, bullied d o w n Ibe colors, bringing them in over tbe rail usllie 
nnd, in the cool of thc evening, the roof w a s the place of chief coll c a m e to an end W h e n Hie colors reached Hie deck nml 
resort 11 wusuls,, employed I'm domestic purposes, such ns were gathered in bv Ibe seamen, und llm lasl note uf tbe 
drying fruits, etc. T h e floors nf tbe room were nf gypsum, bugle died nwnv, tbe officers put nn tbeir caps, resumed their 
nml even of marble; tbe doors were s 'limes nl sl ,, bul senis, nnd went,ill witb their I venation. 
more frequently of wood, mid moved on binges let into' Hemnviiig the eu], in honor nf Ibe colors is the c o m m o n 
sockets above and below. They were barred liy wooden bolls, for I salute in the tiuvy. W h e n au officer comes u p from 
which could be withdrawn by check keys fr Hie outside, below lie always lifts his cap iu the direction of Ibe quarter-
T b e dining apartment wus very spacious uml was often deck, uml nl] Ibe Inns should remember, w h e n visiting a 
employed lor assemblies. Instead of glass panes the windows mun-uf-war, thai llm proper thing tn do w h e n you go on 
had gratings or lattices. Tbey mostly looked into the streets board is to turn toward tbe stem oftbe ship where the 
and were distinguished as Tyrian windows, probably large, ; ensign ulwuvs tlies ut llm taffrail staff, und raise tbe bat. 
or Egyptian, wbicb ure supposed to have been small, some- ! II tbe officer of the deck sees vou be will return Hie salute. 
times nnl v two feet square. In tbe houses nfthe wealthy the hut whether mil nne is on Hie quarter-deck nr not. always 
w i n d o w frames were carved, us in general wus their fund- raise your bat w h e n you go aboard. T h e salute is to the flag, 
tore: tin- tallies, couches, chairs, lamps, candlesticks, etc,, iml t.i uny person, nod surely every American ought to he 
were exceedingly costly, A m o n g other articles of luxury proud tn lift bis Iml to lb,- ling of bis country.—Feom St. 
m a y be mentioned soft cushions, destined to be placed on,ler Melmln... 
the bend or a r m s — Fr„„, „ reeieie „l '-History ,,i tie Jewish 

Soli'.,, After the Destmeti ,j Jeeusalem l'nder Titus, 
.V. )' Sun. 

T H E C A S T O F A B E L L . 

L A T E S U P P E R S . 

'I'be,,1,1 tradition Hint tnent anything just before going to 
bed is sure uduce indigestion and render sleep impossible 
is n.,w happily exploded. It is imt good, us a matter ,,f (net, 

Tbe operation of casting u bell is n most interesting one. In go l,. bed witb (lie stomach s,, loaded Hint the undigested 
T h e flask where,,n and wherein tbe mold is m a d e consists ol l',„„l will render nne restless, but something o f a light, 
two parts constructed of boiler i m n o f a general bell form palatable nature in Hn- stomach is one ofthe best aids to 
and plentifully perforated with hobs, for escaping gas while quietude uml rest. S e physician* buve declared, indeed. 
casting, one being so m u c h less in size than ils fellow as t,, thai u good deal nfthe prevalent insomnia is the result of nil 
give -puce f,,r the loam forming an ni ml Hu- mold between the unconscious craving of (lie stomach fur food in persons win, 
two. N n '* pattern," as the term is generally used, is pro- buve been unduly frightened by Hie opinion thul tbey must 
vided. Tbe two parts of tbe m,,1,1 ure " swept " by "form- | not cut before going tn bed, or w h o buve. like m a n y nervous 
ers," accurately finished from thin iron to the form intended w o m e n , been keeping themselves in a state of semi-starvation. 
for the inner and outer surfaces of Hie bell. These " form- N,,thing is m m e agreeabli -etiriug I'm- Ibe night than 
ers" are in,united nnd rotated nver the applied loam. Five to take a bowl of but broth, like oatmeal gruel nr clam soup. 
morses nf luam and clay are successively upplied, " swept " 11 is ,i positive uid I irvous people, uml induces peaceful 
and baked, to complete each mold. Before this w o r k is done, slumbers. This is especially Hie eusc oi Id winter nights, 
Imw,-vei-, the inner flnsk is w o u n d near tbe tup willi n rope w hell ibe stomach craves w a r m t h us m u c h us uny other p u n 
m a d e o f h a y . A s the shrinkage is very great as Ihe eastings of He- body, liven n gins, uf Imt milk is grateful tn the 
cool, difficulty would be met witb in getting the flask and palate ,m -neb occasions Iml a light well-cooked gruel 
loam out ofthe nearly parallel inside top. Tins " p i n c h " is is belter, ami in our climate, during tbe cold ,in,nths uf 
obviated by using this destructible base, wbicb permits Ibe winter, should be Hie retiring food ofevery w o m a n win, feels 
collapse oftbe loam after tin-belt of llm tal has consumed Ibe need of limil at night.—Feom tin e„„o,t,i Ltmeel. 
tbe bay. 

T h e live courses laid nn the Husks nre: L o a m , a mixture nl' 
loam, lire clay and manure; two successive coatings of pow
dered lire clav, and, lastly, a thin coating of brick and lire 
clay combined with foundry lining. Each ,,l" these coatings 
is baked in an oven before the succeeding one is applied. 
T b e coatings urc " swept " bv tin- formers, ns applied, both in 
the inner and miter flasks, by careful adjustments us l,, thick
ness of materials, s,, that w h e n the exterior ninbl is placed 
in-, i in.I nil,II:I ..I Hie bell si,ill ;\.i;,t Ilm, riptmm: or elm i,',^','"',"] v',!, j'l'is' I >nt "liVil" pound* ' l'n"( ll,",', 't'hiV' .u '"mil 

'"' lighl loads, and it is suid Hint lim '" 

T I N Y O X E N . 

line,,I' the greatest curiosities among Hie domestic animuls 
ofCcybili is u breed of entile known I" the zoologists as Hie 
"sacred running oxen." Tbey are the dwarfs of the whole 
,,\ family, the largest specimen of tbe speeies never exceeding 
thirty inches in heighl. llm- sen! I,, Hie Marquis of Canter-

isnl. which is slill living, and is believed tn 

In " k n 

led tin 
peri win '"•'I1- I ofa two-wheeleil cult nml n 200-pouii.l loud ..I iriiscella 

ce uno leaving its , m a t t e r sixty to seventy miles a day. They keep u p a constant 
nipressed trom ,1ms , s w i n g i n |, ,,.,,,,„. ,.,,„ ilTI,| have been know n In travel loo miles 
Heading is aecom- in ., ,hlv ,mil |lign| „;,, ithel. r0|lcl m. „.„,„. N o ,,,„, 
P- ..„,lh ... (in.tp li-: •'• ::.ytl:::.,, ::.::::;::; Hi. i':,:n f till: pe. nil :r treed 

-ndency ..1* hot bell |Vv|nll ,'lll(| mi',,., Buddhistic countries for more than a thou-
•eparo-i I Husks sui*„l ycars.-77'./W.«. 

MAKING HOLES IN GLASS. 

i u her desigi 
of the required ornament, and the 
plished bv notches i 11 ll ie edge of 1 
The twn purls ofthe Husk being 

held in position by m a n y clamps 
metal to squeeze through and force a separati if Husks 
being very great. As the mold nears completion u lire is 
started in a near by reverberotorv furnace, in which is placed 
the desired charge of copper, uml when tbe copper is melted 
the lin is milled in ils proportion. The melted metal being i Strong gluss plates ure I,,,red through hv means of rotary 
ready llu- furnace is tapped, the bright stream caught in a brass lubes ,,l H m necessary diameter, which are tilled wilii 
huge ladle swung oyer the mold by u crane und poured into wuler during boring. To the water there is added tinely-
tbe open mouth of the mold until it is filled. After eo,,ling powdered emery. Thinner gluss m ay be perforated with 
uml removal from the mold tbe bell is usuully polished with , holes in an easier manner, by pressing a disk of wet clay upon 
sand and water in speeial revolving grinding m m -hines. The the gluss, ami making a hole through the clay of tlle size re-
tong mil clapper, the yoke nnd.wheel un- now attached quired, so Hint the gluss is laid bale. Molten lend is then 

I the whole suspended in its tin In making a chime 1 red i he hole, and lend uml gluss drop d o w n al once. 
the hells are, after completion, temporarily set op and regu- This method is based upod the quick, local heating ofthe 
larlv tested by skilled hell ringers, from llm permanent glass, whereby u circular cluck is produced, the outline of 
chiming stand nfthe foundry— Kreli„„,ie. whicli corresponds In llm bole mnde in tbe clav. W h e n mol

ten lend is poured il| lnv sn thul stenm is geueruted l'l 
moisture, lie- I,-ml is verv upl III Hy. l'uttv, although, of 

irsc, more expensive, is much l,, I,,- preferred to clay for use 
The arm) rules ure that two-inch ice will sustain n m a n or in connection will lien leud.—.-lmrriniii Mueliiiiisl. 

* oi-ehuekm- cavalry or lighl gnus; six-inch ice. heavy field 
uns, such as 80-puunders; eight-inch ice, a battery of artil-
•i-j wilh carriages und horses, bin m.i oyer I.IXKI pounds per -|-| icstion, " W i n is I cotton bend ns il is, nnd 
piarefi sledges; und ton-inch ice sustains an army, or „by ure Hn- figures in,I used in regular order?" i- often 

b "*'* railroad usked. Tl xplanation is this: The ii hers on the spools 
wo express tluMiumbcr of • b u n k s " which are required to wind 

-toils), hid hn'ik'e t,,1't'be"p,„,nd,' wVi'ilc inTm-^-,'y""m'msMl,en' is'lmnul uhalf 
perhaps H.IHKl , „| ;„ each hank. The more*i i qualities, however, 

T H E S T R E N G T H O F ICE. 

tilmle. 
tracks sue "lien laid nml operated for Ills 
feet thick withstood Ibe impact of : 

W H Y A N D H O W T H R E A D IS N U M B E R E D . 

R E S I D E N C E S IN P A L E S T I N E D U R I N G ITS 

GREATEST PROSPERITY. 

Thc town I se* of Palestine varied io extent nnd splendor 
wilh the circumstances of their inhabitants, from I In- humble 
Cottage lo llm larger dwellings nf Ihe pu I liein lis 'I'be walls 
were .Mil of bricks, , ,1' hul f.hriek «. , ,1' ,1 r I all'l ,,, „ In •**, ,1 
-tulles, n n d even of while , -hie, ,,r large h e w n stones 
These -tones were ee nleil together will ilul, g\ psl 
nll.l .-Veil asphalt. S.muli s thev Were, besides, riveted 
together with iron or l.u.I. bid in such a inanncr ns I,, he 
imperceptible T h e walls were covered will, a kind of white
wash, u m l palaces w e r e painted in deli,- lors. The w I-
work was constructed generally nf syra re (the mosl -

ve iii Palestine), sometimes ol olive and ah I I rees, 
m m mid then men,,r In,-. I adorned or inlaid wilh ivory 
or gold. Richer dwellings were distinguished by rows of 
pillars and other architectural ornaments. The bouses of the 
better classes consisted generally of two or re sim-ies, (,, 
whieh a stair, often costly, conducted from II, tside. 
From llm vmi,,,,- ,,.,- mud * lb,- court, whieh ul-,, served 
us II kind ,,i antechamber I,, visitors, il is clear thai il wus u 

-I imp.,Hunt purl of the building. II varied in size witb 
the circumstances oftbe tenant, being sometimes divided intn 
ui r uml inner court; ul other lime, ii wn- shared lo

uder Hint of tin 
lot-tons.) 
Traiitwine gives the crushing strengl 
ounds per square inch. Col. Ludlow, 
ssl, ij-inch cube*, found *.1IL'-**!)i„ 
ml ****2-S**l> pi Is llu- inferior grades, 

el,-ui- iee ullil -IHI 

I 1(17-

.iint- Ihe in.mill, w h e n il is re nr less disintegrated by III 
action of salt wuter, ifcc. Expcriiuont* of (lzow*ki gave l'l 

in,Is, those ,,( others, 31(1 :>*! ids T h e lensil 
strength wus llu,ml bv Ucrnu speriments I,, I,,- I IJ *!*! 
pounds per square inch. T h e shearing strength bus 
given us T.i IP) pounds pel's,,,,ure ilul, 'I'bein ernge speeili 

, run frmn 
whieh il is 

I.v 
I to 

SALUTING T H E FLAG. 

iilu 

those from which sewing thread is usually m u d , 
len tn fifty hanks tothe pound, uml this 
w o u n d nre numbered I In .ill in 
Journal,,f r„„,„„,„. 

HORSE-POWER OF A LIGHTNING STROKE. 

Al Klausthal, in He,- v. a lightning stroke struck the 
wooden posl ol a house nod fused twn nnils linn' millimeters 
thick. Messrs Siemens ,*. Ilulske. of Berlin, afterward 
carried on a series of experiments In ascertain the force re
quired I II Ibis quantity of iron. Assuming .me see I 
n- H m li standard, il reqiiircdu current of2IKI uniperesand 

. I-JO.IIIKI volts, representing 7,(100 horse-power. Assuming (hut 
the lightning occupied one-tenth of a second to bis,- the two 
nnils, llm horse -p, ,wm- required would he TII.IKKI— ;.',-,„„ 
Moeliioeril. 

" This Iodenture." Thr respect of the nuvvfor the Hog—"old tllory" is purl Iv 
ex ssed hy u simple li I He cercl iiiiny which attends t he liuui- The phrase "this iml,-, -,•** which is still frequently used 
mgduwiiol llie ensign ul sunset, tine writer thus describes in written contracts is probablyunintelligible -I per-

goesdowii. tract', sistod in cutting a zigzag line across the top of the 
Ihe hrsl tone I ever saw ll I was sitting on the quarter-deck dne nl from m m side to ll ther. Ml Knglish deeds 

of the United States steamer Y a , conversing with threeof wen- formerly written in duplicate upon the same ski • 
her officers. W e had been dining together, and were enjoy- -.- in nnd.,- und In cutting the arl with a knife 
ing the cool evening breeze under Hie awning. in the zigzag manner referred t.. f these instruments 

A lew minutes before sundown u bugle-call -non,led frmn was given to each party named, and (he fact Ihal tin- two 
the Hug ship, und the call wus i liulelv repeated hv Iln- doc mils would exactly joil h other win evidence of 
bugler- ,,l the other ships of the squadron, tbeir geniiineiie*s.—Feom the Allium/ Tiines-l'nion 
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NEW INVENTIONS, ii 
.. These grates are made in small sections so as to be 
renewable, ami Muy are provided with a rib L'l', and 

No U 

M I N I N G M A C H I N E . 

Bo PL 

, \\ nn 11 e n a m e 1 neni in IIKIII ias, 111 pnsninn H IIIMI IIIC 

irs are rocked. Each main bar is provided witli ar 
.., by which it is connected t., the raker shall 15. The 

destructive action nf the lire is limited t*> tlie grate sec
tions 5, the main bars last a long time, not being exposed t" 
ihe lire. The sections are easily removed through ihe furnace 
door, without taking down any part of th-.. apparatus. The 
liars mav be turned over far enough in remove ashes and 
clinker, or to d u m p thc tire. 

PUMP AND ENGINE VALVES. 

No. 556,549. AI-TIM K MARICHAL, BRUSSELS, BELGIUM. Pat

ented M.iri/i- 17th, 1896. Fig. 1 is a cross section of a p u m p 
cylinder provided with these valves; and Fig. 2 is a length
ways section of thesame. The valves Bund I> are made in 
pairs, and when in use. one forms a seat for the other. Both 
valves move, bul in opposite directions; the necessary throw 

. •...... - .... ....... is thus nne-lialf ,.f (hat ordinarily required, and iln- openi-*-
in either direction. The boom can be revolved around the i or closing movement may In ''- ' •";" * ;*,; 

means of 0 worm Q, which engages teeth in the These valves are 

March 3rd, 1896. Fig. l is a top view of the complete 
Pig. 2 is a vertical section along the axis of the main shall 
X A, and Fig. 3 is a front view ofthe feed gearing. The cut
ter chain is carried on an arm or boom 2. which i provided 
wilh suitable sprockcl and guide sheaves 3 and 1. The boom 
is attached tn center plates aimd It, which turn in a suitable 
bearing in th,- machine frame 7 The chain is driven by 
means ofthe sprocket *\ shaft 9, wheel in and pinions 11 and 
12, shaft 0, gear 13 and pinion ll. which is mi the shaft of 
the armature 15. The pinions 11 and 12 are orovided with 
levers by whieh thev mav be engaged -
... either i 
shafl 0 bj 

drive tin 
..nm ,,i,,, ,.,. performed with great rapidity. 
i* especially valuable for blowing engines and 

FIOrTl. 

C O A L JIG. 

No. 556,739. ECKLEV 1!. Coxa, DRIFTON, PA. Patented 
March Uth, 1896. The tank 2, ia divided by a partitiun-l, into 
a working chamber /*.', and a p u m p chamber E?'. Thc 
plunger 6 is moved up and down by suitable rods and cranks 
not shown, and the water which is beneath it is forced to 
surge up through the material in the working chamber, and 
back, at eaeh stroke The bottom is curved as shown to 
facilitate the movement of the water. The perforated plate 
5 which forms thc bottom of the working chamber, is cov
ered with a layer B» of broken feldspar; the pieces being so 
No. 556,739. 

^flffi)->---A /j^V*. 

'i, 

air compressors, and for use in triple expansioi 
steam engines, etc. Thc drawing shows theni, a: 
used for inlet and discharge valves in a plungci 
pump. Tin* bearing ofthe valves /' upon the cyl in 
der is only a ion ml the edges, ami there are m, port: 
or valve faces to be made on the water barrel o: 

ylinder casting. Tims Mir construct] f the castings i: 
reatly simplified. 

C O A L W A S H E R . 

edge of the wheel 6 The frame ll. which carries all of the 
working part-, is moved -dung mi the main frame A, by 
means of twn worm wheels t, whieh turn upon the fixed 
screws 16, and acl as nuts. Both ofthe wheels / and worm Q 
are rotated through suitable gears by lie* friction wheel IT, 
and the disc 18, which is attached tothe end of the main shall 
0. The rate of feed mav be changed by shifting iln* frieii.m -Vn. ,v-;>,*rjn. IU noi.ru BOEBK KI , PHILADELPHIA. PA. Pat-
wheel 17 across the face of the -lis,- by means of the screw 19 ented March 10th, 1896. Fig. 2 is a si.I.* view of the device; 
and hamII,* 20. Tlm- thr machine may be fed in citherdirec- Fig. 3 isa vertical section, at right angles to Fig.2; Fig. 4 isa 
limi, nr the I may be swung around, together or sepa- top view, and Fig. 5 is a modified form of base or dirt catcher 
rately as desired, by manipulating the feed levers, 21. 22. A stream of water is introduced through the pipe d, ami 
Thecutter chain is proviilcl with dniihlc faced cutters which passes through the holes y into the base 0, und upwards 
are designed to cut in either direction tli rough tlie liner /and body E, to the top of the shell, where 

jit overflows into the gutter e. Thr coal to be washed and 
TUBULAR ROCKING GRATES. 

No. 554,556. J VMKS I. W H I T E , Wi-r Si PERIOR, WIS. Pat- , 

ented Feb. Uth, 1896. Fig. 1 isa perspective view showing the 
general arrangement of the grate bars Fig 2 i*- n cross sec
tion of agrate bar; and Fig. 4 is a sectional -ide view ofthe; 
same. Each grate bar is tubular, ami is made to turn on a 

How H m 
from the coal ean make its way downward to the slate 

| 8. The freshly broken eoal is fed inlo the machine b 
onveyor 15, through the chute 14, and the good ci 
by the pulsations of the water up to the lip of the 
at /'-. Here it is taken up hv the conveyor *JL', and deliver*,*,! 
to the chute 24. The slate and impure coal whieh is rej«*,*ted 

of these jigs, is collected by a suitable conveyor 
is treated in another jig of similar construction, and the 

still to be found ai ig the refuse is thus 

T H E R M O - E X P L O S I V E C A R T R I D G E . 

156,901. CHARMS II. Ki nn, CHICAGO, [LL. Patented 
lengthways seetion ofa cartridge ; 

naterials'used for bloating by this 
process are non-explosive under all ordinary conditions, and 
thc cartridges cannot be exploded by accident. Thev are 
filled with a mixture of about 15 parts by weight of chlorate 
of potash with one of paraffine oil. Other materials may be 
used, such as the nitrates of ammonia and potash, and 
manganese dioxide with powdered carbon instead of oil. 
The explosion is ellectct hy heating thi* interim- uf the 
cartridge, after it is placed in the bore hole, to a temperature 
of about 100°. This weakens the chemical stability of the 
compounds and brings them to the verge of spontaneous de-

*» ii- m--* 

—*^u 35 

tniniii.it 
rear eml 
A, into the 
the slots 1S; 

front end and on a hollow bearing3, at the 
Tin* air Mast is forced through the pipe 2 and box 
interior of Ihe grate liars. The air escapes through 
and passes up into the tire through the sectional 

separated from slate is fed down the central tube/, The up
ward current of water catches it as it escapes from the feed 
tula* and instantly separates the light eoal from the denser 
slate. The eoal is earned upward over the ri in into the gutter 
., while the slate sinks tothe bottom and is caught it, the 
base 0. Thc object of the T head on the water inlet pipe. 
shown in Fig. 5, is to allow the foree ofthe water current to 
be used to stir up and loosen the sediment which settles in the 
base, so that it ean l„ readily discharged from the opening </. 

composition and explosion. W h e n the charge has attained 
this critical condition, the heat is suddenly turned into the 
igniter 2, whicli instantly detonates and precipitates the ex
plosion of the charge. The time required for heating the 
cartridge may be varied from a part of a second to half an 
hour, to suit any variety of work, from artilierv to slow blast
ing. The heating ia don,* bv means of .-l.-.-tri. ity. which is 
sent through coils of German Direr wire embedded in the 
material, and the igniter i- Bred in the same way. The 
material commonly used to charge tbe igniter is one part of 
soot mixed dry with five parts of chlorate ol potash. This 
cartridge i- well adapted to either simultaneous explosion in 
large numbers, or to single shot blasting. The niiit. rials are 
sate to handle both before and after they are made Up iuto 
cartridges, and when cold, may be dug out of a drill hole 
with impunity, 
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COAL HANDLING APPARATUS. means of cranks on the vertical shaft 3. This is turned by 
means ofa worm wheel whieh engages a worm on the main 
sleeve b. Thus the cutters are given a shearing and rotary 
motion nt thesame time. The machine is drawn along on 
the tracks by means of rope and block, the rope heing wound 
up by the drum tj, which is slowly rotated hy internal gear
ing (/-' and a worm tp on the forward end of the armature 
shaft. A quick motion, either way, is obtained by opening 
Ihe clutch of the drum and coupling to the shaft, whicli 
drives the truck wheels by means of cranks tj2 and side con
necting rods a8. A sceiop ./having a conveyor inside of it 
follows close behind the cutter liar, and removes the chips. 

Xo. 557,14-1. E 
ruled March Slst, 
Fig. 2 is a vertic 
end view. The i 
type which is a m 
side into the eo; 
chains, not show 
cutters. The sha 
from the shaft V, 

M I N I N G M A C H I N E 

S, MCKINLAY, DE Y, DENVER, COLO. Pat-
p view of the machine: 
on, and Fig. 3 is a rear 
the ordinary revolving 
nts and is forced broad-

reamed powder chamber. Fig. 2 shows the device used to 
place the fuse in position. The wires are insulated for 
a short distance only hack from the fuse //. The bare wires 

1 1 ,1.1* 
by the 

nn required to a small are covered and protected by means of three pieces of wood 
?s are attached to an j ft, dl and ft'1, which are suitably grooved and lightly bound 
nd cross girts /', O, N, , together into a stiff rod /'. In practice the rod D is pushed 

main sheave /•; is hung below the center of the trolley, . 
the bucket is thus underhung sufficiently to avoid -ink 
the doom at any position. W h e n the trolley reaches 
lower end of the boom it is stopped, and the bucket desce 
vertically. In hoisting, the bucket ri-es until it strikes 
trolley, after which both go mi together. Tbus the bucket i: 
hoisted and carried horizontally to any desired distance, with 
out a stoppage or pause ofthe hoisting engines. 

M I N I N G M A C H I N E . 

Xo. 556,986. FREDERICK HI-RD, LONDON, ENGLAND. /'-*/ 
ented Mme/, _:_,ti,, 1396. Fig. 1 is a top view, partly in section 
oftbe machine at work, and Fig. 2 is a sectional end view o 
thesame. The cutter bar employed in this machine is pro 
vi,le,l with a deep spiral groove throughout its w" 
Tbe cutter hits nn* inserted in suitable sockets in the edge of 
the groove, and tlie end of the bar is armed with a pair of 

removable auger bits. The cutter bar passes through a rot at-1 forked arms B\ whieh * 
ing sleeve '*, and is tunic,I hy means >,f a spiral rib, or feather, \ Thus when the grate is 
which engages the groove a*. They are rotated by means of arc moved in opposite directions. Thc tn 
an electric motor i', through the bevel gears IP, r, and the at a considerable depth belnw the norn 
shaft ••*. The head /.', in which thev arc mounted, can be grate, sn that when the bars are rocked 
swiveled to any angle vertically by means nf the worm i and horizontal motion, which tends tu grind oJ 
Worm gear •' ; or it can be turned over so as to reverse the tlle fire, in addition to the 
machine from right tn left band, when desired. There is a ' the aide of the grate arc lilted more than tl 
feed pinion at dl, whicli engages the circular teeth or grooves that is accomplished hy making the arms I> 
in the shank of I he cutler bar, hy which it mav he fed into or than the arms on the middle bars 
withdrawn from the coal by band fed. W h e n the cutter bar 
has been entered to a proper depth, it is given a reciprocating D AI-IM/- D T A C T I V C C T T C C C 
movement in addition to its rotary motion, by engaging it j P L A C I N G B L A S T I N G F U S E S . 
with the ,l,uck jaws.. These are reciprocated by means of No. 556,882 ROBKRT II. ELLIOTT, BIRMINGHAM, ALA. Pat-
ih,* rods •."-' attached to the levers /', whieh are vibrated by I ented March .',tl>, 1896, Fig. 1 shows a fuse in position iu a 
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IRON AND MANGANESE. iduatr that state accompanied ns j the iron and Bteel 
over the hills. 
Passing around the corner of the mountain where it 

T U T rnr-iT r c u m i \ u i v c u m?PftQrre is separated from the next hill by Del Dorita creek, we 
T H h G R E A 1 L h H O L L A Rl\ M < DtTOSll-S. elimbed up to an opening made about 50 feet above the 

stream. Here the open quarry showed a hire of 20 The Location, *'• ology, Topograph} and Development "J Bolid ore without any ascertained limits. 
oi manganese, vellnw with rust irom oxidatem since tli 

Thi 

55 per cent, iron, the rest being silica and calespar. 
Above the mine the outcrop of the cap rock on which 
they went down is seen. It looks like a brown sandstone 
traversed by thin seams of white calcspar and patches 
of iron and mica. Wherever this cap rock of calcspar 
vein outcrops, wliich it does very generally over the 
mountain, a heavv body <>f iron is sure to be found below 
it. This quarry was within 200 feet of the top of the 

ofthe Greatest Beds Of Iron and Manganese Known quarry~was opened. Removing this crust we tind | hill and about liOO fnun tbe base. The maximum height 
beneath it the massive dark manganese. Numerous lit- of tins bill above its base is 1,110 feet. Along the 

in the World. tie cavities occurred in it lined with botryoidal or grape- saddle joining this hill to (be next, cap rock and proi 
like manganese, whieh on fracture, sliowed a radiating 

Written for T H E COLLIERY ENGINEER AND METAI. MINEK by Prof, crystalline structure. Some crystallised lime or calcspar 
Arthur Lakes. . js a ) 8 0 associated with the ore. 

I luring a recent trip to GunniBOn county, in north- Mr. Lewis stated that in this quarry there was about 
western Colorado, we visited and examined what we the right natural combination of iron, lime and man-
believe to he by far the greatest deposits of iron andjganese to make spiegel iron used in steel making. A 
manganese at present known in the world. Tbe locality, certain per cent, of phosphorus occurs. There is about 
as well as tbe deposits, have been lint little known hith- 45 per cent, pure manganese. Theore could be mined 
erto to the outside world, owing to their distance from at a cost of 15 cents per ton. A few hundred vards 
the railroad ami their not being near any considerable further up the creek along the base of the mountain we 
market, Tbe locality is on the banks ot the Cebolla, again climbed to an opening about 200 feet above tin 
about a mile below a number of cold and hot mineral haw where another open cut into the bill, 40 feet long 
springs, over which a rustic "resort" has been located, showed a vertical face uf 25 feet of solid ore with. 
The bills on either bank of the Cebolla (pronounced any definite limit. This is of iron and man 
Cevoya) are capped with a light colored rhyolite lava, greater portion being of solid steel-grey manganese u 
and dykes of tbe same occur cutting up vertically thr* nigh cavern, ms crack ly nature, full of small irregular cavities 
the river banks, indicating the original sources or tissures sometimes lined with crystalline calespar. At intervals 
from wliich tbe lava issued. of 50 feet above this are two Other cuts in tbe same 

Aboul a mile below tbe hot springs tbe lava cap on manganese showing at a glance 250 feet thickness of 
tbe east bank terminates abruptly at three lofty and "exposed ore and this practically continues to the topof 
somewhat cone-shaped hills, from 000 to l,00ll feet in the mountain, 500 feet. 

pect holes, all on solid manganese, occur for quite a dis
tance. 
These hills seem to have a s,,rt uf natural division of 

tbe ores. The eastern slope is one third manganese, 
the western two-thirds is of iron. Phosphorus in these 
openings un manganese, Mr. Lewis said, was imt chemi
cally c,unbilled with the ore but rather contained in the 
gangue the ealcsparite and could be removed by redu
cing agencies. 
Quarries also occur on tbe south slope ot the end oi* 

last hill looking down into Nuw Gulch, principally in 
unlimited bodies of remarkably pure iron, averaging. 
Mr. Lewis said, 00 per cent. imn. Tbe lower portion of 

"the I'1''1"1 '•'" shows tbe peculiar fringe of minarets and pin
nacles of calcspar or travertine we have before al
luded to. 

lUilolN* AM) HISTORY or Til MANGANESE MoTJN-

The geolngical origin and history of these vast deposits 
if iron, manganese and calcspar we think is as follows: 

T H E CEBOLLA IR,JN AND MANGANESE MOUNTAINS, GUNNISON COUNTY, COLO 

height, 2'. miles in length, about one-half a mile wide, 
and their bases covering about Slill acres. 
These bills are mountains of solid iron and manganese, 

mingled with crystalline calcspar. Their prevailing 
color is a tawny red ; theupper parts are covered with 
fir trees. Behind them, to the west, and bordering on 
them, is a still loftier hill composed mainly nf titanii'er-
ous iron. This hill is greyer looking than the others, 
and the line where the titan if erous iron ends and tlie 
manganiferous begins is exceedingly clearly marked bv 
a line of color. 

W e lirst examined a small quarry where the titanic 
iron came down close to the road. Tbe grey massive 
iron was mingled with streaks of brown mica and a 
green, somewhat asbestiforous-Iooking mineral, which 
mav be hornblende ur pyroxene. 
Then we drove to the foot of the first manganiferous 

and iron bill and studied a typical outcrop, exposing 
about 20 teet thickness of the ores near the roadside. 
The appearance was that of horrible, rough, scraggy, 

black and rusty material like clinkers freshly thrown 
out from a slag furnace. Streaks ,.f brown mica occa
sionally ran in and out of this, together with patches 
and veinlets of white crystalline calcspar. 
The deposit waa full of rough stalactitie cavities. Un

derneath some 20 feet of tbis "cap rock" the dark 
manganese proper begins, whose bottom, confines, or 
limits have not been reached or determined. Much the 
same typical formation continues to the top of the bill 
some 5<X) or (>00 feet. Mr. Lewis, who owns these 
remarkable hills, and who is an old and experienced 
iron master from Missouri, and one of the pioneers of 

Crossing tbe Del Dorita creek we ascended the next 
iron mountain passing up over similar inm and man
ganese deposits as in tlie preceding bill. 
At the tup of the hill, forming its crest, is an outcrop 

of brown cap rock calcspar. ('rossing this and descend
ing a few feet on the opposite slope we Eound quarries 
showing solid manganese and inm mixed with a fair 
amount of calcspar whicli would act well in lluxing. 
Iron, manganese aud calcspar on this hill seem to lie in 
widely parallel zones. Mr. Lewis observed that ,,f over 
400,000 tons of manganese used in the United States, 
only 6,000 are produced in this country. The rest is 
imp,n-h-d f iln- • aucasiai intaina and Erom the 
island of Cuba, where the leads are only four feet wide, 
and throughout the world all the manganese of com
merce is from small leads in no way comparable with 
these vast deposits. The ore in these quarries, Mr. 
Lewis said, would net from 2:: to 25 per cent, in man
ganese and 1'2 per cent, inm and 12 to 14 per cent, lime, 
another good combination for spiegel. 
The lower part of tbis hill for some 200 feet to the 

base shows outcrops nf calcspar standing up in little 
pinnacles mingled with deposits of iron and manganese. 
A deposit *»f brown jasper about 50 feet, thick caps the 

top of this bill over an acre or s,>. South nf this jasper 
is another remarkable body of ore shown in a cut which 
we called the "mountain rat quarry," as a colony of 
rats had made a nest in a crevice in the shaft. Here is 
an open cut showing a face of 20 feet of cap rock calcspar 
andiron mixed and below thia a shaft 20 feet deep and 
S by 4 feet wide, all in solid grey iron, showing neither 
bottom nor lateral limits, in fact 40 feet of ore running 

In tbe first place we must remove a popular fallacy as 
to the supposed molten origin of inm deposits in gen
eral. These are not the direct results of igneous action 
or molten eruption. Tbe ores are not the product of tire 
heat; they are not nor ever were in a molten condition 
like lava. They are the products of water and that in a 
heated Btate, in other words, hot mineral springs not 
unlike, perhaps, those still represented in miniature at 
tlie Cebolla resort, wdiich are daily depositing both iron 
and manganese and calcspar, the same components as 
these great lulls. 
Though not the direct result of igneous eruption, the 

bills may have an indirect relation to sucb eruptive 
agencies. We have observed the prevalence of eruptive 
rhyolite (a lava closely allied to trachyte) in flows and 
dykes adjacent to the iron and manganese hills terminat
ing at those bills. 

g or soifataric or geyser action, together with 
iety of hot or cold mineral springs, are the 
1 common accompaniments of tbe dying 
Icanic activity. It was such soifataric action 

I and leached out and redepusited tbe 

Ib.t sprii 

al de. up, 
,.res ut Cripple Creek after tbe erupli 
and phonolite had ceased and in fact m, 
veins and ore depusits have been foru 
by soifataric or hot spring action. 

andesite 
•it of our fissure 
;d in this way 

AN INSTWl F, ( •US1T RY OEVSEH. 

We lunl a remarkable instance of this on om* trip 
through this same region nut many miles distant, where 
the ore deposits of a mine cai ted the Mammoth Chimney 
have evidently been deposited, in the form of opal and 



268 T H E COLLIERY E N G I N E E R A N D M E T A L MINER. July, 1896. 

e ores, pro 

stitnent ele 

chalcedony rich in gold, along a line of fissure occupied the im m e n s e bodies of manganese ores, probabl 
bv an ancient hot spring or geyser. O n e of the principal greater value than the iron. 
effects of the hot water aud steam emanating from these " T h e analyses show that the 
hot springs is the decomposition and leaching out of the ores average as follows: 
soluble minerals and metals contained in the enclosing Sili(>]1 

m c k s from great depths even to near the surface. 
O n reaching the surface the waters, laden with the 
solutions they have acquired in their upward course, 
deposit ur precipitate it in solid oxidized form around 
their orifice. These deposits m a y be, as in the case of 
tbe M a m m o t h Chimney, silica, in the form uf opal or 
chalcedony, but more c o m m o n l y calcspar with iron and 
manganese. Hence the rusty m o u n d s of calcspar built 
often to considerable height "around tbe orifices of gey
sers and hot springs, as in the Yellowstone park, at area these ores can be so mined as t 
Steamboat springs, Nevada, and even in a small w a v at of phosphorus desired." 
the adjacent Cebolla hut springs. As to tbe rocks that m a y at depth have supplied thest 

W h a t , then, these comparatively little but springs are elements. T b e twu prevailing m c k s visible at the sur-
doing daily on a small scale where igneous activity has face near the deposits are rhyolite anil granite. Both 
lung ceased ur become dormant, that, w e conceive, un a could supply the silica, alumina and lime. 
vast scale and fur a lung period of time was carried on T h e iron might c o m e from the iron bearing minerals 

Mt Titan 

Aim,in,;i 

Lime 
M N nxi.l 
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in the area where the iron, manganese and calcspar 
mountains n o w stand, wdien igneous forces were more 
energetic or bad but a short time become latent. 

It m a y seem an extravagant comparison between the 
little iron anti calcspar m o u n d s of mod e r n living hot 
springs and the great mountains 1,000 feet high and:! 
miles lung; but allow vast periods of time, great igneous 
activity and powerful supply of hot mineral water, and 
w e have a result by no me a n s unparalleled in general 
geologic history. 

W e can fully endorse, from *mv o w n observations, Mr. 
Lewis' modest description of this great and unique prop
erty. H e says : 

"There are two hills or mountains of manganese and 
iron 800 and 1,000 feet high, their bases covering over 
800 acres. F r o m base to apex there are cuts, tunnels 
and shafts in solid ore, some of these mure than forty 
feet in solid mineral, and in no place has the bottom or 
limit of the ore been reached. These openings are m a d e 
at various distances for mure than a mile in length by 
half a mile in width. So far as our experience goes, oyer 
this vast area it ma k e s no difference where a hole is 
sunk, it gues into solid iron or manganese. It is gen
erally found within a few inches of the surface, and in 

m&ifmm i 
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no case has it. been necessary to go tu a greater depth 
than 5 feet. Mining it could be upen 'quarry work,' 
dune at the m i n i m u m of coBt. About one-third the area 
is manganese to itself entirely, or overlaying thc iron to 
the depth of several bun,Ind feet. O n one hill, at its 
base, the manganese is opened up in mass between there 
anil, the summit. There are three large and several 
uther smaller openings, all iu manganese. So far as can 
be judged by the prospecting done, everything indicates 
thai these immense deposits are as near solid as ores are 
ever found. T h e celebrated Cornwall ore banks in 
Pennsylvania are described as comprising three hills, 
-HM), 200 and 100 feet high, covering an area of 105 acres, 
averaging 50 per cent, metallic iron. T h e area at Cebolla 
is Ml times that given of Cornwall, and averages 55 per 
cent, against Cornwall's 50, and besides, at Cebolla are 

of the granite, or it is barely possible that sedimentary 
rucks limestones, etc., s h o w n in otber parts of Gunnison 
county but not visible here locally at the surface, might 
have contributed their quota. 
These valuable deposits are within 20 miles of G u n 

nison City and the Rio Grande railway and there would 
be little difficulty in constructing a railroad u p the Ce
bolla creek to these properties. 

HOT SPRING DEPOSITS. 

How Vegetable Growths Assist Their Forma

tion and Deposition. 

Written for THE COLLIERY ENGINEER AND METAL MINER by i'i*.**". 

Arthur hakes. 

In speaking of the origin of veins and ure deposits we 
have bad frequent occasion in past, articles to call atten
tion to hot springs and their deposits, as at Cripple 
Creek, Steamboat Springs, and the Vulcan and Mam
moth mine at Gunnison, and to the great importance of 
soifataric action. 
In the Steamboat Springs region of Colorado, we 

described sometime since, the mounds and saucers of 
travertine or calcspar built up around the springs, and 
tried to describe the exquisite colors in some of the 
spring basins—delicate rose color, pink, yellow and dark 
green. The dark green we readily attributed to the 
gelatinous alg;e or water weed, which conies up abund
antly and floats on the surface above the orifices of 
springs even where their waters are over 100 degrees 
Fahrenheit. The <»tber colors we thought might be 
from mineral tints, but according to Mr. Walter H. 
Weed ( U. S. Geological Surveyor) all these tints are due 
to different kinds of alga-, often very minute. The same 
exquisite tints are seen in the geyser and hot spring 
basins of the Yellowstone Park, and are all due to the 
same cause. Nay, more than this, Mr. Weed shows us 
that the enormous bodies of travertine themselves, often 
covering many square acres and even square miles, are 
due tothe precipitation of lime and silica through the 
medium of those singular plant forms. He says : "The 
travertine deposits of the mammoth hot springs in the 
Yellowstone Park, form one of the most interesting 
features of the region, covering two square miles and 
attaining a thickness in places of 250 feet. Tbe deposits 
have few equals in size,wliile the beauty of the terraced 
basins, tbe brightly tinted slopes covered by the steam
ing waters, and the varied views presented" cannot fail 
to impress every observer. In wandering about the 
springs one is sure to notice the brightly tinted basins 
surrounding the vents, with the red or orange colors of 
the slopes overflowed by tbe hot waters. These colors 
are due not to mineral matter but to the presence of 
alga* growing in the hut, waters, and frequently so 
covered by carbonate of lime as to be scarcely recogniz
able. These plants take a most important part, in the 
formation of the travertine deposits, and, in fact, if is 
tbeir presence which has caused the great beauty of the 
deposits. The varied tints are due to a different, color 
,.f the alga- at varying temperatures, examples uf which 
are seen in the beautiful mosaic uf basins about the. 
vents of the Blue Springs, on the main terrace. The 
fact that these deposits of travertine are mainly due tu 
plant life has been fully proven by a careful study of the 
old deposit and of those now forming. The plant life is 
the chief factor in the production of the many varieties 
uf calc-sinler found about the springs. In the case of 
the fiberous tufa, forming the fan shaped masses found 
abuut many uf tbe vents, an examination with tbe 
microscope shows that the fibres are simply encrusted 
alga: threads. The rippled surface of the alga depusils 
covered by the overflow of tbe larger springs, shows a 
furry covering uf orange colored algte, the upright 
threads extending down into the mass. The alg.e fila
ments serve as a nucleus for encrustation, besides absorb
ing carbon dioxide and thus causing Ihe separation uf 

several inches thick, and forming mat-like coverings in 
the sluggish overflow channels, show the action of plant 
life must clearly. The successive layers of membrane-
like material carry minute little crystals and stellate 
accretions scattered about in tbe plant tissue. These 
grow into small pellets that uniting together produce 
firm layers. Thin lamina; uf carbonate of lime also 
form between the membranes and a compact deposit of 
travertine results from a combination of the two. 

"The hut springs and geysers uf the Yellowstone are 
surrounded In- large areas uf siliceous sinter (opaline 
quartz) that often entir: h :oyerth. tluur ::f (In geyser 
basin. About the spouting vents this material has been 
built up into mounds and cones of unique forms and 
great, beauty, Tbe more quiet pools have built up more 
or less regular mounds uf white sinter which are in 
places as much as 20 feet in height above the surround
ing level. Besides these deposits the alkaline waters of 
the geyser regions have left deposits of silica wherever 
they have flowed, and many square miles within the 
park are covered by white andglisteningdeposits of this 
material. Deposits of silica are formed about the 
geysers and margins of springs by evaporation, produc
ing a true gevserite, and tbis silica is separated bv plant 
life bythe alga* that abound in the hot waters of the 
region", and bv this agency liy far the largest part of the 
sinter deposits of the region have been formed. 

"This algous vegetation with its varied tints of pink, 
yellow, orange, red, brown and green, adorns the slopes 
of the geyser cones, flushes tbe white silica of the little 
basins with its tints and marks the waterways with its 
brilliant colors. It is ever present where the tempera
ture docs not exceed 185° F., often lining the great 
bowls of the cooler springs with leathery sheets of 
brown and green. AVhere a constant overflow prevails 
the channel is tilled by a vigorous growth in wdiich an 
alga: mat is funned having tbe consistency of a firm jelly, 
and most beautifully colored. In whatever form it is 
found, and no matter how brilliantly tinted, this algous 
material, if removed from the water and dried in the hot 
sun of thc regions, rapidly loses its color, shrinks in 
size and becomes an opaque white mass of silica, whose 
weight is nut one per cent, of its former state. Chemical 
analysis shows this dried material to be silica and water: 

II,<) ' 4.V7 
Organic matter 1.50 

" The growing alga.* form a jelly uf hydrous silica ; of 
this the nlg*e filaments are formed and the alga.- slime 
is a hydrous silica binding the threads together.' In the 
case of siliceous sinter formation, alga' growing in the 
waters choke up the channel and cause the main supplv 
to be diverted, llasins are formed bv tbe algous growth 
and in them pillars grow up from the'bottom, often a foot 
in height, These increusing in number finally fill up 
the pool, and their tops reaching the surface'coalesce 
and roof over the basin until the waters becoming 
choked seek other outlets. Tbe gradual lessening of 
this supply of water causes the final death of the alga*. 
In the cool waters that fill the space between the pillars 
the hydrous silica begins tu harden. Aided by the acids 
of tbe decomposing vegetable matter this process is 
quite rapid and more silica is separated from tbe cold 
water to form a coral-like coating, and finally the former 
soft algous jelly becomes a hard firm rock. Eventually 
diversions of the hot waters build up another growth 
upon the old one and thus the channel, swinging around 
from side to side, successively forms new basins, new 
growths and new deposits uf silica. 

"The importance of these plant growths in building 
up sinter deposits may be realized when it is stated that. 
in the walls of the great Fxcelsior geyser a section of 15 
feet in thickness is exposed uf which over 12 feet is 
recognized as clearly uf algous formation and the 
remainder of cemented fragments uf weathered sinter. 
Sinter is formed by evaporation very slowly. At Fire-
hole geyser basin one-twentieth of an inch a year isthe 
maximum. Sinter, however, formed by plant life may 
attain a thickness of S inches a year. 

"Diatom beds occur in the park in cool marshes sup
plied by hotspriug waters. The resulting diatom earth, 
beds,if which are sometimes 0 feet thick, contains glassy 
silica separated fnun the waters bv decomposing veg
etable matter." 
The manner in wliich these minute hot water plants 

secrete and deposit lime and quartz and so in time build 
up mighty structures is as wonderful as that by which 
the tiny coral polyp secretes lime from the soawater and 
builds Iq. tbe great coral reef. * 

The Dodge System of Coal Storage Chosen by the 
Erie. 

T h e Erie Railroad Cn., after careful investigation and 
the consideration of a n u m b e r of plans, have contracted 
with ibe Dodge Coal Storage Co., of Philadelphia, Pa,, 
I'm- a 150,000-ton storage plant at East Buffalo, N. Y . 
The cual will be stocked in nine divisions or piles, each 
uf about 17,(1(1(1 tons capacity. T h e plant will be con
structed under the patents of the well k n o w n Dodge sys
lem, with the latest, improvements, including a complete 
haulage system for handling the ears. T h e etficiency 
of the Hodge system is demonstrated by the fact that 
every railroad using it has contracted for a second plant 
after more ur less extended experience with the first. 

Hoisting and Conveying Machinery. 

Messrs. S. FJory A* Cu., uf the I'.augur Foundry and 
Engine Works, Bangor, I'a., report a flourishing busi
ness in cableways and hoisting machinery from various 
parts of the continent. They are n o w at wor k on an 
elaborate n e w catalogue, which will shortly be ready 
fur distribution. Messrs. Flory & Co. have added to 
tbeir engines an improved friction clutch, which has 
proven tu be an effective and highly appreciated appli
ance. It, is su constructed lhat all parts are of standard 
Size and repairs can be easily and quickly made. 
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HOISTING MACHINERY. 

Description of a Proposed Modification of the 

Koepe System. 

Written fur T 
\1. Morris, 

In vour February issue, page 1(10, vmi publish 
an article un methods uf mining in Butte, Mont., in 
which there is given a description of the In listing appli
ances at the Anaconda mine, and uf new* hoisting ma
chinery abuut to be erected, which is designated as of 
the most modern type. 

1 do uot wish to be considered too severe a critic, but 
I desin- to compare the proposed Anaconda system 
with what I consider the st modern type of huisting 
machinery, and I therefore introduce sketches, Figs. 
l, 2, A, 4 and 5, to illustrate my ideas. 
Figs. 1. 2 and .'! show an old system patented in Europe 

and used with success in England and on the continent. 
Figs. 2 and 3 show the system known as the Koepe sys
tem of haulage, deriving its TKLIIM- fnun its inventor. It 
consists of one rope for the two cages, with a tailor 
balance rope attached underneath the cage, working 
around a wheel in the sump, as shown at .1, Fig. 2. By 
tbis system a small.*r engine with one coil of rope around 
the drum and with a frutrn brake <m une m* both all's 
uf the drum wheel can be used. Records show that the 
rope never slips on tbe drum. The balance rope is of 
tbe same weight as the hoisting rope, and au old worn-
out rope answers, as it has nothing but its own weight 
tu lift. It effects a saving in power in hoisting tin.* weigiit 
of the rope and a perfect balance at all puints in the 
shaft, as againsta variation of weight during different 
portions of the hoist under conditions existing in the 
old system. 

Fig. 4 shows a system of hoisting thai was designed by 
me. I designed tiie cage in lSN'i ur 1SS7, and gave it to 
a miner from Litchfield, III., who patented it. M y 
arrangement with him was that I was to gel half of the 
proceeds, but I have never heard from him since. On a 
trip to Leavenworth, Kan., in L890, I recommended this 
system to tin-Messrs. l'.raidwoud, whu ha.I a shaft 7:15 
feet deep and did not have power enough to hoist. I 
met a man last summer at Belleville, III., who told me 
that the Messrs. Braidwood had patented this idea. 

I have added to m y old plans the chutes shown at 
C <" CC, Fig. 4, thus making one of tbe most complete 
and economical hoists in use. I claim that witb two men, 
one un each cage, three tuns per minute ean be hoisted 
from a deptli of 2,500 feet. Fig. 4 shows a sectional view 
of a metal mine, bul it is obvious lhat the system can be 
used as well in a cual mini*. 
I claim by this system uf hoistinga saving uf the work 

uf eleven men, as follows: Five men un top and two 
men al each of the four landings or levels, as shown un 
Fig. 4, less tbe two men on cages. Assuming that these 
men are paid ^2.i>0 per day, makes a tutal saving of 
$22.00. Next euines the saving in mine cars. As an 
example, we will take the proposed system of huisting 
at Anaconda mine witb double deck cages, three cars on 
a deck, making for the two cages, six cars on a cage, 
twelve cars. Then assume six ears un tup and six at 
each level, making a total of 42 mine cars saved bv m y 
system. The price of I hese cars al the lowest estimate 
is ̂L'n each, making $840. 

Now, I can substitute in place uf the 1 w *n to ride 
tlu* cages one man on top to open ibe cage doors, which 
,*au b,* done by a system of levers, but. I prefer a sun* 
thing as against uncertainties, and therefore suggest a 
ratchet and pinion, as shown in the upper part of Fig. 5. 
A man can give one turn of the crank wheel and raise 
both cage doors in a second. The coal or un* will then 
slide out quickly into both chutes on either side. The 
doors can be lowered as Boon as the material slides oul 
and the cage is ready tu descend intu the shaft. 
Tbe upper deck A, Fig. 5, is intended for men, tools, 

props or mules. The steel box /.', below, can be made 
to hold from four tu six tons, in accordance with the 
capacity of the mine. A hoist can be made iu, say, l-J 
minutes, the loading and unloading of tbe cages ean 
easily be done in halt a minute. This gives, with a six 
ton box, three tons per minute, or 180 tons per hour 
huisting from a 2,400' shaft. This requires a velocity of 

the shaft, su that cual ur ure can be dropped into the 
eludes from either side, this man could attend to the 
dumping and signaling, as well asto the loading of the 
cages, and a tutal of three men is all thai is required. 
The cage with the steel box will nut weigh any more 

than any other double deck cage, or at least will nut be 
much more in weight. 
To make m y sketches clear, I would state that Fig. 1 

is an old-fashioned balance pit used tu hoist coal ur ure 
when water is plenty and where the mineral can be 
elevated and Ihe water run out al a lower level. A 
boiler iron tank A A is made to hold tbe weight of the 
load under the cage. The water is let intu the tank 

from the top and let out at the both f the 
shafl ; this is done while caging the cars, A 
powerful brake is placed on the pulley, or 
sheave wheel, which holds tbe cage at any 
point iu the shaft, either with ur withoul load. 

i It must be understood that the water being 
! emptied from the tank al the fool of ihe hoist 

must have an outlet some place tu the surface. 
Tbe chain underneath the cage is ibe same 
weight as the hoisting rope or chain. The 
Koepe svstein shown in Figs. 2 and ''. was no 

^ doubt taken from this idea. It is nearly the 
same as tbe system shown in Fig. 1, except 

p.- , that a rope is used under the cage witb tbe 
wheel .1, at the bottom of t lie shaft, tu guide 

the rope and secure a perfect balance al anv poinl in the 
shaft. Fig. 3 is the ground plan, showing the shaft, 
drum, brake wheels, pulleys anil a pair of engines with 
,,ne turn uf the rope around the drum. 

Fig. 4, which illustrates m y plan, shows tbe engine, 
drum, hoisting tower and end view of the shaft wilh 
levels, dumping chutes and cars, also double deck 
cages. The upper deck A of the cage is for men only ; 
the lower deck Bis a Steel boilerplate box, into which 
the coal or ore is dumped at each level bv simply lifting 
tbe doors CCC with levers. The cage at the bottom is 
shown ready tu load. Thc cage at tbe top is shown 
read*, tu unload mt tbe chut. .* :t : \Ai i-id. by lifting 
the cage doors with the ratchet and pinion, the same as 

... 

Tin oft 
inches tothe foot, 
cage tu load and 

only 26J/ per second with a 10' drum. I have had 
hoists wliich worked at a velocity of 35' per second from 
a shaft only .'JoO' deep. Now, wdth a change in the 
arrangement of the men, say one man on top of the shaft 
and one man for each two levels, if they are opposite 
each other, in which case there should be a track around 

water gales are lifted. 
both directions al the rale 
A man is required to rid* 
unload it. 

Now, in regard to the comment on the proposed plant 
at Anaconda. In the first place, the expansion cylinders 
and Corliss valves in an engine running constantly are 
undoubtedly a great improvement, over the old high-
pressure engine, but in a hoisting engine that has so 
many stops and slarls lo make it is doubtful whether 
the same benefit can be secured. However, I du nut 
want tu I,.- on record as uppusing this plan until I have 
sume definite information as tu the results achieved, but 
the system of double deck cages and fiat ropes is fifty 
years old and a nuisance. It requires too many men tu 
iiu the decking, and there is too much time wasted in 
decking. Then, the great weight and cost uf a Hat rope 
and the quick destruction of the same by wear makes it 
very undesirable. A round, hammered or plough steel 
rope \\" in diameter whose safe load is lli tuns and 
breaking load 75 tuns, with a weight per foot uf 2\ 
pounds, is better than a fiat rope i//xS// whose weight 
per foot will be about 6 pounds. Tbe article from The 
Mining World says the two reels will wind up 5000'of 
V'x.s" cable. Allowing one reel 2,500' and 100' for 
pulley an.l reel, leaves 2,400' uf rope hanging in the 
shaft"; tbis will weigh 2,400 - tl, or 14,4(10 lbs., 
equivalent tu 7! tuns. Tbis weight will have tu be lifted 
in addition to the net load at each hoist, The (i loaded 
cars weighing l> tons, make a total uf 13J tons without 
the weight of the cars or c;ige, which are supposed tu 
balance themselves. This weight will require an engine 
uf 1,200 horse-power. By using the round rope, balanced 
as I suggest, a 600 horse-power engine would du, and by 
using tbe Morris cage system, the weight of 12 cars, say, 
(i tons, plus the 1\ tons saved in weight of rope, makes 
131 tons, and if we add to this tbe weight of the round 
hoisting rope, 6,000 lbs., or "J tons, and the weight of the 
tail or balance rope, making 6 tons, and subtract that 
from the W% tons, we have a saving in the weight 

hoisted of 7), tons. Thus, by using my system and tlie 
Koepe system combined, there is a saving of 7' tons at 
each hoist, and llie same a mil ul material, li .tons, is 
hoisted in each cage. 
A Id' drum making so revolutions in IJ minutes 

makes a speed of 2GJ'per second, which is nol con
sidered fast hoisting, and an engim-, L'4" x 48" cylinder, 
would furnish ample power with .SO pounds steam press
ure. Let us see what this size engine with a 10'drum 
will hoist from the bottom uf the shaft, M y rule is to 
multiply the area of the cylinder by the steam pressure 
and bv the length of the crank in inches and divide it 
by the radius ol (he drum in inches, which will give the 
answer in pounds. Thus, the area of (he cylinder is 
452.39x24", length of the crank in inches, x 80, the 
steam pressure, equals S88.588.80 lbs. Dividing this by 
the radius of the drum, (it)", gives the result of 14,810 
lbs., nearlv, or 7»Vift tons. Tbis is for one cylinder, the 
uther to go fur friction. Tbe system is good for shafts 
running from 300 to 3,000 feet indepth. 

A German Market for American Anthracite. 

Mr. II. Barring, uf Wilkes-Barre, Fa., wl * the 
occasion uf several visits tu Europe, has given the ques
tion of tbe introduction of Pennsylvania anthracite into 
Germany considerable attention, writes us as follows : 

"I enclose herewith a copy uf a leiter received from 
Brussels, whicli may he of some interest lo you in view 
of the proposed attempt to compete with our anthracite 
coal in the European markets. Anything that vou can 
du hi furtherance uf this scheme, in which I thoroughly 
believe, cannot fail to bear good fruits, if only as a matter 
of general satisfaction to you in having aided the settle
ment of the ever growing question of over production. 

"In endeavoring to draw a conclusion fnun the within 
quotations of prices of German and Belgian anthracite, 
it should be borne in mind tbat Welsh anthracite,wdiich 
is really the article against which we must expect to 
enter competition, costs from 0 tu 7 marks, or $1.50 to 
$1.75 more at the purls than the much inferior Anthra
cite mentioned above. Now, for instance, if German 
anthracite is worth at Amsterdam M. L'4.Sti a ton, winch 
is equal to $6.20, Welsh coal would bring nearly $K a 
ton, but even if it only brought $7 a ton, we could still 
beat tbem with onr own coal even al full tide-water 
prices, and calculating on ocean freight rates at 11 
shillings. 

"The situation is not as favorable in some other 
places, as for instance, Cologne, where we meet German 
anthracite at l'l marks; this part of the country is in 
Close proximity to the Westphalian mines. Hut we 
nevertheless can meet the competition of the Welsh cual 
there on equal terms. The same holds good in other 
places along the Rhine and thc other large river--* of 
< icrinany." 
The letter Mr. Barring refers to is from M. Hansen, of 

Brussels, Belgium, under date uf April 27th, and is as 
follows:— 

" Yours of the 19th inst, to band. I shall Eorward to 
vou small samples ,,f Belgian and Westphalian anthra
cite. I have, however, no English (Welsh) anthracite 
at m v disposal. Welsh is harder than Westphalian, 
and the latter harder than Belgian anthracite. Belgian 
is the quicker, < ierinan the slower burning cual, and fur 
this reason the Belgian coal is preferred in Belgium, 
Holland, Southern Germany, Switzerland and France, 
the kitchen ranges in these countries requiring a free 
burning coal. English anthracite is the dearest uf the 
three and its chief disadvantages are, irregular dimen
sions of mils and nut free enough from stones (slate). 

"Anthracite must necessarily be hard, free from 
sloiies, and as much as possible nol lie smaller in 
diameter than l| inches, nor bigger than 2\ inches, and 
uf course be smokeless. 

"There is a guu.I market for English anthracite in 
II,,Hand, but il.-sale has diminished iu Southern Ger
many. In Rotterdam, English anthraciie has lo be 
reshipped logo up llie Khine as far as Mannheim, from 
whence it goes tu Southern Germany and Switzerland 
by rail. West].India and Belgium each produce annu
ally about 300,000 tons of anthraciie uf the dimensions 
I named (about 25-50 m m . ) and 1 : I' the opinion 
that in a few years these countries will be unable to 
supplv the ever increasing demand, and at suitable 
prices', large quantities of guu.I fureign anthracite ean 
be s,.ld. The actual price is from M. IG to M. 18 a ton 
on rail at the mine. Part of the Belgian mines are 
situated so as to load small vessels from 2(H) to 300 tons. 
Westphalian mines pay about M. 2.50 a ton for trans
portation to the Rhine." The medium price, 10 tuns on 
rail is : 

German. Belgian. 
Marks. Marks. 

Urus-cls 
Rotterdam 
Amsterdam 
Luxembourg 

Garlock Packing*. 

The Garlock Packing Co., of Palmyra, N. Y.. report 
that the extensive additions to their factories are nearly 
completed. Thev are nuw manufacturing tbeir water 
proof hydraulic and high pressure piston packings in 
both ring and spiral forms. They are receiving for Doth 
of these packings a constantly increasing trade and are 
crowded with orders for all kinds of their various pack
ings, at both their Palmyra, N. Y., and Rome, Ga., 
factories. Mine managers who are not users of the 
(iarlock packings should send in a small trial order 
which will most positively convince them of the 
superiority of Garlock packings over cheap inferior 
goods. 
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MIXING SAFEGUARDS 
TO INCREASE THE SECURITY OF MINERS. 

Valuable Instructions From Bulletin No. 1, Colorado 

State Mining Bureau, In Harry A. Lee, Commis

sioner of Mines. 

The act establishing the Bureau of Mines of Colorado 
provides that the officers of the department shall exer
cise practically tin* same [unctionsas the mine inspectors 
in other states. In accordance with lla* spirit of the 
law, Commissioner Lee makes the following suggestions 
for ore mines 111 his Bulletin No. 1 : 
Explosives.—Explosives must be stored ina magazine 

provided for that purpose alone, and this magazine must 
be placed far enough from the working shaft, tunnel or 
incline tu insure their remaining intact in case Ihe whole 
stock exploded. 
All explosives in excess of the amount required for a 

sh ill's work must be kept in the magazine. l'nder no 
conditions will the storage ni powder in underground 
workings, where men are employed, be permitted. Each 
mine must, have a suitable device for thawing powder 
and keeping it in condition for use. The water or steam 
bath is the only absolutely safe device. By a water bath 
is meant the surrounding of the vessel containing the 
powder with another vessel containing water which can 
lie kept at the desired temperature. The thawing of 
powder with dry heat is unsafe. Dry heat under the 
most favorable conditions may exceed a temperature 
of safety. Miners should nut" be permitted to carry 
powder in their boot legs ur elsewhere about their per
sons. A suitable place ur plaees should be provided for 
Ereparing charges. At these points there should be a 
ox or cupboard for caps and fuse. This sbould be 

securely fastened and su arranged that the caps cannot 
he jarred out or anything fall" intu the caps. A cap 
crimper should be attached to the side of the cupboard 
with a small chain. 
Oils, Candles, AVe.—The storage of uils, candles an.l 

otber inflammable substances demands llie erection of a 
bouse for lhat purpose, and at a safe distance from the 
main buildings. Tbey must nut be stored with the 
explosives. Their removal tor use, like the explosives, 
should he only in such quantities as are necessary to 
meet the requirements ofa day. 
Fire Protectitm.—All plants using steam—and especi

ally small on.*s, where boiler, engine, blacksmith shop 
and shaft are all under one roof—must have a hose and 
hose connection to the injector ur feed pump, and must 
keep the same ready fur instant use. The line of hose 
should be sullicient to reach to the furthest point of the 
filant. As a nil.* tb.* water supply at small plants is 
iinited, and safetv is largely dependent upon quick 
action, A lew* hand grenades' hung about the plant in 
convenient places are great safeguards, and shuuld be 
provided. Heating stoves placed in shaft houses shuuld 
receive even mure care in safety equipment thau is com
mon in dwelling houses. 

Timbering.—Next to explosives, inadequate timbering 
causes more fatalties than anything about a mini*. The 
general inclination is to use too frail and few timbers. 
No rule can be lixed for use of timber, the conditions 
must be met as they arise, and economy in timbering 
lies in doing well what is dune. .Strange as it may 
appear, taking districts as a whole, the best timbered 
mines are tbuse must inaccessible and above the timber 
line, and llu* poorest timbered mines are those located 
iu the woods. Temporary work which endangers life is 
criminal, and mine operators who supply their timber
men witb material below tbe standard asked for assume 
very grave responsibilities. 
Code of Signals.—I- Bell—Hois! 1 when nut in motion 1. 

1-' Bell—Stop ( when in motion). 
l-l- Bell—Lower. 

1-1-1-1 Bell—With care—Hoist 1 man on I. 
l-1-l-l-l Bell — With care—Lower I man on). 
Other signals to meet individual demands can be 

arranged, but the cod., in full must be plainly printed 
and placed in the engine room, at the collar ofthe shaft, 
and at eaeh station or level, together with a notice and 
penalty fur wrung ur improper signals. Wrong or im
proper signals should be treated vigorously. An employe 
ascending upon one bell ,»r descending upon two bells 
shuuld be discharged. In mines working more than one 
level, signal gongs or speaking tubes should be placed 
from level to level. Tbe danger of an employe signaling 
the engineer without first knowing the location of the 
cage or bucket is apparent. Where more than one level 
is being operated, special signals from lower to higher 
levels should be established ; when established, the stop
ping of an up-going cage or bucket slmuld be abolished. 
To illustrate tbis point: A, signals to hoist fnun the 
Sixth to tlu- second level ; as tlie cage ur bucket passes 
the fourth level B. slops it. The engineer is al a loss to 
understand ; before executing one be has received 
another order. Let this be repeated several limes an.) 
he becomes nervous. A rattled engineer is dangerous. 
It should lie borne in mind that one bell does not mean 
"hoist until stopped," but "hoist to surface." Down-
going buckets, or cages, are always "slowed down " al 
each level, and can be stopped with impunity; but on 
up-trips no one knows what signal is being obeyed, and 
therefore shuuld not interfere. 

Th. Hell Line.—The bell line shuuld IH* SO constructed 
that signals ean be sounded clearly and easily from any 
Ktation. This essential device is much neglected, and 
s)i,,ii 1.1 receive inure attention. A few iron sheave 
wheels ,,r rollers, so placed that the line wil! stand clear 
uf limbers, is often all that is required. At stations or 
levels where the line is used from both sides of the shaft, 
an attachmenl should be made so that reaching across 
the shaft forth,* line is unnecessary. 

Haislimj ai.d I,,ai;ring Men.—The hoisting or lowering 
of employes with a cage or buekei should be permitted 

or positively prohibited. If permitted, a notice must be 
posted near the bead of the shaft, slating the maximum 
number who may use the cage or bucket at one time. 
Tbis limit is not jeopardized when the men go "on 
shift," but, unless lixed, may be exceeded at the end nf 
the day's work. 
The handling of men with a bucket is very dangerous, 

and ils use is discouraged by this department as much 
as possible. To issue an order stopping the use of the 
bucket for handling men would, at the present time, 
work a hardship in some districts upon both the miner 
and mine owner. But should tbe work of tbe bureau 
demonstrate the necessity, action will be taken and the 
practice slopped. It is to be hoped thai the next legis
lature vill enact a law compelling all new enterprises to 
use a cage in shafts two hundred feet deep and over. A 
strict compliance with the section of this bulletin 
entitled "Daily inspection," will be demanded of all 
mine operators hoisting and lowering employes. 
Dnniji Guards.—At the end of each dump track, when 

a car is used, there should be a device to prevent the cai* 
going over, whether the load clears or not. It is gener
ally supposed that a trammer can let go, but records 
show that while some do, the majority go over the dump 
with tbe car. 

The Shaft Head.—The shaft head must be covered and 
so arranged that persons or foreign objects cannot fall in 
the sbaft. W h e n a cage is used, a bonnet which raises 
with th.* cage and falls back to place when the cage goes 
down, musl be arranged. This bonnet or shaft cover 
need not be tight beyond what would stop a small ani
mal from falling in, but the cage in turn must be supplied 
with a steel bonnet, oval in shape if solid, and if divided 
in the middle ami hinged at the sides to admit sending 
down long timbers, the angles of the sides must not be 
less than furtv-iive degrees, nor the steel less than three-
sixteenths of an inch thick. W h e n a bucket and wooden 
doors are used, the shaft must be housed in and covered 
with doors which stand at an angle of nut less than 
forty-five degrees pitch, hinged at tlie lower corners and 
opening upward or outward. These doors slmuld nut be 
less than four inches thick. 
Stations.—All stations should have a passage-way 

around llie shall, so that crussing over the working 
department can beavuide.l. When* flat doors are used, 
a guard rail must be kept in place across the shaft and 
iu front of the level, so that it will stop anyone walking 
,,r pushing a truck ur car intu tbe shaft! Across the 
track at some convenient distance an obstruction should 
be placed, su that cars or trucks cannot run by it and 
into tin- sbaft, or trammel's push cars by without remov
ing the same. 
Sinking Shafts.—Shafts equipped with mechanical 

appliances must be of at least two compartments, and 
the timbering must be kept well up with the work. 
W h e n sinking, and work upon levels above are being 
prosecuted at tbe same time, especial care must be taken 
to protect men in the bottom of the shaft by placing 
close-fitting and strung doors in the working compart
ment, and by covering the ladder compartment with a 
plat, which will insure protection. 

The Ladder Way,—All shafts over fifty feet in depth 
shuuld be divided into at least two compartments, and 
one compartment set aside for a ladderway. The lad
ders should be sufficiently strung for the purpose 
demanded, and in vertical shafts should have landings 
at not more than twenty feet apart. Tbe landings 
should be closely covered, except an opening large 
en.nigh to permit the passage of a man, and the ladders 
should be so arranged that bv no means could a person 
fall from one ladder through the opening to the next 
ladder. The ladders should be firmly fasleiiedand kept 
in good repair. In incline shafts the landings should be 
put in as above described, but a straight ladder on the 
incline used. 
Tbe ladders in " upraises" or " winzes" from level to 

level should be likewise provided and kept iu repair. 
Winzes or upraises are, after abandonment, very essen
tial for ventilation, and, in case of accident, very 
essential as a means of escape. Just so long as they are 
necessary for the one cause and maybe needed for the 
other, thev should be kept in repair and ready for use if 
required. ' 

Mill Hales and Win:.*.—Ml winzes and mill holes run
ning from level to level should be coveredorsurrounded 
with guard rails, so that persons walking along cannot 
step or fall in. Winzes, as a rule, are upon one side of 
tbe main drift and usually timbered a few sets above 
the drift level. Guard rails are easily placed about 
these. Mill boles, ,,n the other hand, are often in the 
center of the drift. These must be securely covered 
with a door and kept covered. 
Exits, Ventilation, Sanitary Condition.—As soon as prac

ticable, all mines should have double or triple exits. 
Levels driven each way from the shaft must be con
nected by upraises or winzes, equipped with ladders and 
kept in good condition. These connections aid ventila
tion, and provide exits ,,r means of escape in case of 
accident. Connections fr lirst levels tu the surface 
shuuld also be made, unless underground connection 
is made with adjoining properties. Proper ventilation 
is uf such vital importance to mine uperaturs tbat it is 
well looked after, as a general rule. The sanitary con
dition about mines should receive careful attention. 
The use uf abandoned stopes or drifts for closets should 
not. be tolerated, and, where meals are eaten under
ground, the scattering uf scraps and refuse mailer about 
levels ur stupes shuuld not be permitted. 
At the isolated mine boarding house, arrangements 

should be made for Ibe disposal of slops and refuse 
matter. It should be the duty of the foreman in charge 
to look well to the sanitary condition of the bunk house 
and the cleanliness of Ids men. A large proportion of 
the miners are cleanly, but some are not; and a few 
filthy men in a bunk house soon infect the whole, or 
cause the cleanly men tu quit rather than submit to the 
filthiness uf then* enforced associates. The condition of 
a bunk house is almost a sure index to the class of men 
employed, A cleanly and orderly condition predicts a 

thriftv, wide-awake and healthful crew, and vice versa. 
The Indicator.—Upon all plants handling men, the 

engine should he supplied with a positive indicator. 
By a positive indicator is meant a device that is geared 
positively to the drum shaft and moves a target or 
indicator just as certain as the revolution of the drum 
raises or lowers the bucket or cage. Indicators arranged 
to move a target by the use of a string or wire cannot be 
depended upon, and are not as safe as marking the 
cable with a hemp wrapping or paint. 
Mine Visiting.—The desire of persons, unaccustomed 

to mines and mining ways, to go underground should 
he discouraged. It is a novelty, an experience to relate 
to friends at home, but an experience in which the 
dangers are little appreciated, and of which it may'be 
truly said, "ignorance is bliss." Were it within the 
province uf this department to say who should and who 
should not enter mines, the line would be drawn 
sharply, and no one but employes or those having busi
ness would be admitted. Such a law would meet the 
hearty approval of all large mine operators, wdio appre
ciate the danger, trouble and expense to a company to 
be courteous; while the superintendents of smaller 
mines, whose better judgment is often overcome by a 
desire to please, would gladly take refuge and nut assume 
the risks entailed. 

Underground Surveys.—Each and every mine should 
keep an accurate plat of the underground workings, and 
have the same brought up tu date at least once a month 
by competent engineers. No greater false economy 
can be practiced in mining than working upon the sup-
posilion that tbuse in charge know just where drifts arc. 
When* mines are adjacent, ur working upon the same 
vein, and water is encountered, the necessity is appar
ent and imperative. 
Boilers.^The bill creating the office of State Boiler 

Inspectur makes mandatory "provisions regarding the 
care ui the boiler or boilers, and necessary reports to 
the inspector. It further provides severe penalties for 
failure to comply with requirements. Mine operators 
using steam or other pressure should familiarize them
selves with this law and ils mandates, and thereby 
insure the safety of all concerned. 

The Mechanical Planl.—In the equipping of a mine 
with machinery, safety is too often sacrificed to false 
economy. W h e n the expense of stops and repairs is 
taken into consideration, the very best machinery of a 
given capacity tu be had, regardless of first cost, isthe 
cheapest. It is well to bear in mind (bat competition 
in the mechanical line is so close tbat skilled labor, iron 
and steel, have a fixed market value, and that in accept
ing a plant of a given capacitv from one linn, because 
its bid is $500 or $1,000 cheaper than another firm, the 
purchaser is simply buying that much less material or 
skill, and endangering the sucess of his enterprise. 

The Mine Sttperinlnalt at.—Tbe duties and responsibili
ties of a mine superintendent cover a scope of require
ments unequalled in any other professional calling. 
(tne uf his most important duties is the formulating of 
a set of standing orders, the compliance with which will 
insure the safety uf all under him. Fatal accidents can 
be too often traced to lack of mine discipline. Laws 
governing the employes about a mine should be as inex
orable as in the regular army. Tx't the fact become 
established that failure tu cum ply with regulations, 

r trivial, means loss of position, without recourse, 
m d the safetv of ; 
The Mine F<> 

corned is almost assured. 
due mine foreman is practically 

the working superintendent, and upon him devolves 
the detail of practical mining. The welfare of his em
ployers and the safety uf their employes is largely 
dependent upon his good judgment, and he must of 
necessity be a thorough miner, a good limberiuan, and 
a fair mechanic. 

Th, Engineer.—Too much care cannot be exercised in 
the choice of this officer. His respunsibilities are grave, 
and his wurk mure wearing upon tbe nerves than the 
muscles. His cargo travels an invisible track, and must 
be guided by hearing and feeling. Safety demands that 
his whole senses be on the alert and concentrated on his 
work. His surroundings should be comfortable in a 
room by himself, and under no circumstances should he 
be permitted to converse with visitors while his engine 
is in motion. A law shuuld be enacted compelling all 
engineers tu undergo an examination, grading them by 
certificate accorning to ability. Engineers upon mines 
who handle men should all carry first grade certificates. 
Daily Inspection.—All properties using mechanical 

appliances should be thoroughly inspected and reported 
upon daily. Someone man should be detailed to per
forin Ibis duty at a given hour, and make a written 
report. These" reports should be filed and show that 
that proper precautions are being taken. His duties 
should commence with the engineer, who will report 
the condition uf the boiler, engine, cable, (ire apparatus, 
&c. Then commencing at sheave wheel, he shuuld test 
all bulls and nuts on boxes and gallows frame, the cable 
fastenings, and all things connected with the cage, 
bucket, doors or bonnets. Descending the shaft slowly, 
be should examine the bell line, timbers, lining boards, 
stalls, skids, rollers, guard rails at stations, doors, *kc. 
lie should also ascertain the amount of powder and the 
condition of the warmers. Ascending tbe shaft, by lad
ders the same care as to detail should be exercised. 
Also the condition of winzes, upraises and ladder-ways, 
kept open for ventilation and exit in case of accident, 
should be examined. 
Tbe observance of this provision will prevent acci

dents and prove economical. It dues not debar those in 
charge from "keeping Iheir eyes open," but they are 
less apt lu see danger than one whose especial duty it is 
and whose position is dependent upon not overlooking 
it. Tbis inspection can be made in comparatively short 
time and at a time not to discommode the working of 
the mine. 

In conclusion Mr. Lee says: To those who may feel 
the above recommendations to exacting, I desire to say 
there is nothing advised which is not in constant prac
tice upon the older and best managed minus in the 
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?. Because a m i n e is not paying is no excuse fur is the light track that can be used. It is claimed by action described above taking place, a n d where gas is 
anlizing h u m a n life b y makeshift or temporary m a n y that it is necessary to put d o w n just as heavy a | explosive by direct contact, with a lamp, as is the ease 

state. 
jeop; 
safely apphane T h e c o m m o n rule and the source of rail fur an electric locomotive as for a steam or corn-

accidents is the desire to first "strike it rich 1 pressed air locomotive. This is not the case. A ten ton the bed of t 
and then m a k e safe." T b e desire and duty of this electric locomotive will run un a thirty p o u n d rail witb electric plant 
department is to reverse the rule so it will read : " First an ordinary m a d bed with a m i n i m u m of trackrepairs, j Iff. 
m a k e safe and then stiike it rich,'' whereas a steam locomotive of this s a m e weight would tion only the form of 

very Soon pound a track of this weight to pieces; the I or punching m a 
tifference between the t w o locomotives is that tl 

n the c a i veins in the Pittsburg district lying below 
'vers, it would be suicidal lu install ai 

ECONOMIES IX MINING 

HY THE USE OF MECHANICAL APPLIANCES. 

: loco-moth a true rotary motion and that, if to 

is present, in a mine, w e have 
ichineto be m 

hing machine. If the ruof 
m d , it would not pay, in tlu 

left for considera-
d, breast machine 
nd coal are ordi-
writer's opinion, 

necessarily has connect ing rodi 
id a rigid wheel base, a large portion of the weight 

aisu resting dead on the axles. T h e action of the con-
T h e Advantages Gained In Their \doptinn, With necting rod and this weight is to h a m m e r the track at 

ider any form of machine except the breast 
designed and built properly, the entire weight, except machine,where the system of mining is room and pillar, 
the wheels aud axles, rests on good spiral springs, su and locomotive longwall machine where the syslem fol-
entirely doing a w a y with tbe h a m m e r i n g of the track. I lowed is long walls. Astbis latter system isnot followed 

Statements of Their E c o n o m y ami the Conditions 

Suited tothe Different Kinds. 

Bj CYRUS ROBINSON, M. E., Columbus, Ohio. (TransactionsAm, 
Inst. Min. Engineer*-* 1 

It has long since ceased tube necessary tu urge 
Operators and mining engineers to adopt power 
chinery in connection with s o m e or all brandies of tb, 

every joint ; the action Ol 
90° as tbey are, tends tu v 
wise and su continually spr 
steam or compressed air 1 

the steam cylinders, set at 
brate the locomotive cross-
ad the (rack. For a ten ton 
•emotive it is necessarv to 

use nut less than forty pound track tu ensure the same 
minimum repairs as with a ten tun electric locomotive 
on thirty pound track. The difference in Ihe cost of 
the two road beds would more than be enough to buy 
the eleetrie loci ilive iii the average plant. 
Iu this connection I wish to cite the experience of the 

operations 111 mining, either at the face uf Ihe oal, in Bed Run t'oal t'umpany ,,f Balston, Ba. This c 
the entries, or at the tipple. The use of such machinery has a very long outside haul of about two miles 
has become an accepted fact, and instead uf having tu three years ago thev purchased a sleam I,,. 
consider whether we shall adopt power machinery ur commenced to run 'it on twenty pound rails. In about 
not, we simply accept it and consider what kind uf six months thev changed this" tu tvventv-five pounds; 
machinery is best adapted fur uur requirements. And six months later thev changed it to thirty pounds and 
it will be tbe object uf ihe writer tu outline in this paper even now it is necessary t,, keep one man constantly at 
briefly, what points and methods are best tu follow in work on this track, the writer's company* recently 
considering any change uf syslem or operation, in and made a contract with them for installing" an eleetrie 

n this district, we will not t aider ii further. M v 
reasons for making the above broad statement in favor 
uf using tbe breast machines under the conditions men
tioned are as follows : 

1st. The coal can be undercut for aboul eight cents 
per tun less than with anv other form of machine. 
2nd. The cual is in belter condition after it is mined. 
3rd. Nut su much territory is required fur the same 

output, and consequently there is reduction of fixed 
charges and dead work. 

4th, Base of ubtaining labor to operate sneh machines. 
5th. The ability to cut in the tire-clay next tothe 

cual in tbe thin veins where it is desirous to save as 
much of the coal as possible. 

Bth. Larger yield uf coal per acre and consequent 
Some increased value of the lease and property, etc. 

WIu erv bad and it i 

about the mines, for the purpose of effecting the greatest plant for operating loc 
economy. 

First it is necessary to find out whetl 
to effect, an economy by making 
ticular branch of operation tu he 
take lirst the haulage. 

machines and fans in 
the mine, the locomotive tu haul the cual to the outside 

t is possible , where the steam locomotive would take it. As the 
change in the par- weight of the rails iu use in the mine was twenty 
insidered. W e will pounds, the superintendent was very desirous of having Where the mim* is free from gas and the ruof ordin 

a locomotive that would weigh uot more than four and arily good, it does not require a very extended invest! 

•y to post. 
close to the face, the punching machine will do good 
work. Although I have seen numbers of mines where 
at first glance it would have seemed impossible to work 
the breast ma,-bine, due tu bad roof, tbe introduction of 
t hem has proved to be a success, the roof and condi
tions being very materially improved by the system
atic process of machine mining, reduction of territory 
opened, and rapidity of advancement uf the face, same 
generally being undercut twice in twenty-four hours 

live tu seven feet 1" 

tu uur conditions. 
Itis generally agreed and accepted by engineers that had with tbe st 

where Ihi' grades exceed '•'< per cent. a_ 
traction haulage is not as efficient as rope haula; 
therefore, where such conditions exist, we can eliminate 
all forms of traction haulage and simply consider rope 
haulage. As this in itself is a subject worthy uf a sepa
rate paper, I will nut stup tu discuss it. If" (he grades 
are below •'• per cent. I believe that the best system lu trutible'tbey are having with the track 
adopt is traction haulage. The nexl point tube c 
sidered would be the presence uf gas and the natun 
the c a i dust in the mine. If there is explosive { 
even in small (pianl ities, to be found in the pocket 

IAL CUTTING 

Probably the greatest single e c o n o m y that can be 
ffectcd in and abuut a cual operation is in tbe substitu-

the roof oi* crevices, it would nol be safe to install elec- l'"" ot machinery for hand labor in under-cutting tl . 
trie or sleam haulage and w e are brought again to con- coa,'* W i t h the present mining rates in I'ennsylvania, 
.-ider rope haulage" or compressed air locomotives. If ( "iiu and W e s t Virginia, it is possible to obtain a saving 
there is plenty of r o o m in the entries and the curves are °* ̂ ""ll! fifteen to eighteen cents per tun where the 
uf large radii, a very efficient compressed air system ean : breast form of machine can be used, and from six to 
be installed, especially where there is anv p u m p i n g to eight cents per ton where the pick or punching machine 

3 ad, 
Uir* 
1 till 
IS ll 

plid 
are 1 
ik Hi 
iBlgnt 

11 

IW 
It, ; 
1 

»• worked l.\ 
and ci ked 
s the present 
nil built, it 

s used. In no other branch uf operating a cual mine is 
possible tu accomplish so m u c h as in this one, and 
nsequeiitly this branch is receiving, and will continue 

_t I to receive, for s o m e time, the major portion ofthe 
town to s o m e attention of coal operators and engineers. 

In considering this question, it is nut ditlicult to decide 
gainsl whether it will pay tu install a plant ur nut, as there are 
better practically no eoal mines in this country where machines 

will not pav. In this district alone the writer's com-
in Stai led machines which, all working, have a 

iniied capacity of s o m e twenty-five thousand tons per 
lay, while in the slate of I thiu ibis is doubled. Even in 

uy instances they have taken tbe ! tbe very thin veins (:'.()") of Alabama, machines of this 
pe systems. T h e principal m a k e are found to m a k e a reduction uf from eighteen tu 
...i :*.. a :I5MA... . 1 t,.^,,t ,-«,... ,-.,-.., i... n a _ »..„ ...l.Li :.. -ii:., _: l .1.. 

be dune and where th 
machines, hut where the e 
an.l the curves sharp, I do n 
compressed air im lotlve 
would prove successful. This narrows 
form of a rune plant ur continuing witl 

If the m i n e is free from gas and the grade 
the load are below 3 per cent., I believe that i 

ge ean be found than the electric syst 
the overhead trolley I , : m v 

eight vea 
have "1 

syste f haula 
with traction I 
wire a n d a track return. During the ] 
between fifty and sixlv uf these plai 
installed and i 
place of endless 
advantages of Ihe electric system are its flexibility a'nd twenty-five cents per ton, while out in Missouri and tl: 
-implicit)*, and in the writer's experience lie has found Indian Territory, wdiere the price of labur is mucl 
th: 

requ 

; wherever electricity has been adopted as a means higher, the saving obtained is much greater. During 
'.n tb.* mine, its use has the past few years we have installed numbers of machines 
II parts where power is '" England, France, Austria, India and Chili. Reports 

the e o n v by fnun them and duplicate orders speak for the economy 

ission of power in the mine, its 
gradually extended to 

erv* addition im 
decreasing the fixed 
tions. In plants wl 

1 tbebalai f Ih. . p* 11 'df.*,!:.!. 
.f haula; 

has been installed, I have noticed lhat by degrees tin 
iystem has been extended for the purpose of running 
lie fans, p u m p s , screens and coal culling inachini 

T h e question of advisability "f introducing machines 
is n,» problem ; tin: main and practically the only points 
to be considered are: W h a t form of machine and 
power are best adapted tu the existing conditions at th* 

the s a m e plant. It is not necessary to give any figures particular m i n e ? Every m i n e presents n e w conditions, 
-id the meeting uf same requires intelligent and careful 
nsideratiun. I believe that the first and most im-

011 this, as the reduction of the cost of lixed charges, 
this extension, is self-evident. With the electric syste 
in general use for haulage, coal cutting, pumping, etc., portant question should be : Is there any explosiv 0. 
the greatest total e c o n o m y is effected, the only labor in the m i n e ? If there is, or even if there are onlv-trace: 
expense in the mine being the locomotive m a n and the at intervals, I should strike out from further considera 
trip runner. T h e expense on the outside, of the engi-' 'ion the use of electricity for transmitting the power. It 
neer and fireman in ttie power station, being divided up has been urged by the manufacturers uf electric macl 

number 

of theengiliee 
the fireman is eh: 

• cost of , 

lifferent operations, makes a I ery that a motor "that does not spark at tlu 
whereas with the 
trip miner and tfas, and cons. 

gripm hinery for operating tin 

The 
compared with 
Ih 

Hied." 

mutator, 
e tbat does not have any commutator, cannot lire 

nth* they advise the use of electric ma-
oal cutters in a gaseous mine. 

f an explosion does not arise from sparking 
motor, for the average spark from a well designed 

• motor will not fire gas or dust, as itis not of long enough 
f duration. It has been proved by experiments that to 
.ignite lire-damp it is necessary to decompose it into its 

parts with evolution of hydrogen, which 
The trolley line with all become*- ignited, and the beat from the rlaine so caused 

ling of the track, erecting, eventually raises the temperature of the fire-damp to the 
t for $i!0. A rope could not pointof ignition. This temperature, as every, 
e 1 il Knnr-1 _ __ J _-, !*, i.:.,i. ,.~ ik„* :* :.. r .1 c. il 

very small charge against the haul; 
tail rope system we have to hav 
coupler, anil witb the endless rope system tl 
and Ihe trip runner on the inside, as well as an engi- The dn 
neer and fireman on the outside, and as tlie power c 
be used for no other operation, the whole of tbe expei 

1 the major portion of llu* expense 
geable againsl the haulage. 
IMIIHL' • I, I'trie haulage is very small 

cual none. Tl 
iml pipe installed, I 

Assuming that we have decided an economy can be one-half tuns. The writer vvas uf the opinion lhat tbis gati.m lu prove the ad 
effected by installing a system of power haulage, ihe would not be uf sntlicient capacity to do his work and I over all other systei 
next point to be considered is the system best adapted . therefore furnished him a six and" one-half ton locomo

tive. In view uf the experience that this companv had 
bad with the steam locomotive, it vvas a ditlicult matter 

1 the loads, lo convince them tbat the twenty pound rail would lie 
all right for the six and one-half "ton locomotive ; and it 
was onlv ur company's guarantee, that thev* would 
try it. Since that time we have been receiving letters 
advising us how well the locomotive is working and 

perior it is to the steam, as well as how little 

and economy of electri 
f power transmission for your 

on the present market price of 
material and labor, shows very conclusively the superi
ority and economy of tbe electric system of "transmission 
as compared wilh the pneumatic : 

n, ••>•.• 

Power 
h e l m •<•,.-1 

-ilul LOBS Cost of 
in the Line 
Une. IiiMnllu-l. 

Com prosed air 10 per cent. $2,350.00 
Electric '2,'*\ v. 10 per cent, B37.50 
Electric 650 v. in per cent. 'i.sn.00 

Guided by the above figures the inclination would be 
to decide in favor of the electric live hundred and fifty 
volt transmission and if the vein of cual had an average 
thickness of not less than live feet, the decision would 
be correct. In thinner veins, unless the distance from 
the power station to the point where the power is to be 
used exceeded ten thousand feet, I would not recom
m e n d the use of a current, of a higher voltage than two 
hundred and fifty; if five hundred and fifty volts wen* 
used in a vein of tbis thickness it would be advisable to 
insulate the wires, and if this were dune pruperlv the 
e s t of five thousand feet would be about the same as 
two hundred and fifty volts, so that nothing would be 
gained. Contacl with a wire carrying a current of five 
hundred vults pressure is nut productive of bad results 
if the pei-son's system is in normal condition, but if he 
bus a heart or nervous trouble it is apt to render h i m 
insensible and in some eases the contact would be fatal. 
T h e same proportionate conditions would obtain with a 
current at. two hundred and fifty volts, so that w e m a y 
say that the only safe thing to do is to keep m e n with 
such troubles a w a y from electric currents. In veins 
exceeding five feet thick the writer's c o m p a n y has 
installed quite a n u m b e r of plants using the high volt
age system. T b e must notable a ng these being, 

Y-.1 •<.lt Haven, Pa„ No. 1 1 

•oil Haven, Pa., No. 2 1 

Knol' I'tinl l.*,]., Hmwnsville, I'a., -I miieliines. 
Crozer Coal & Coke Co, Elkhorn, W. Va,, 5 machin 
Ui'lnnd Coul <t Coke Co., Upland, W. Va., 5 uiaehii 

for less than {200, and it 
would be necessary to shut d o w n for a period while this 
change was being m a d e , while with electric haulage the for t 
extension could be m a d e while the plant was in operatl 

Another great advantage the electric haulage has o 
the rope systems is the ability to go into any part uf the falls of roof, etc 
mine, and if necessary tbe locomotive can do switching, forms an elect r: 
delivering any car irrespective of its place on the trip on uot apt to be di 
any branch off the entry. 

Another e c o n o m y peculiar to the electric locomotive 

very high, su that it is'perfectly safe 
there is in, danger from the motor itself, t 

irk w e m a v conclude that a co 
idvantages. Tlu 

itatorleas 
arise fron. 

N o trouble has been experienced al these plants from 
the use of this system and it is tlu* writer's opinion that 
the majority of the plants installed in the future will 
employ the five hundred and fifty volt system. 

If the first cost of the electric system "is so m u c h less, 
the extensions and maintenance give a still nmre favor
able comparison, more particularly in the rooms from 
the cross entries to the face. W h e n tbe electric system 
was first applied to coal cutting it w a s the custom to 
wire each room separately, running branch wires from 
the cross entry feeders in the s a m e m a n n e r that the 
pipe branches are put in for compressed air transmis
sion. T h e writer estimated that it would reduce the 
tirst cost to furnish an insulated concentric cable with 
each machine having a length equal to the length of the 
room and so do a w a y with room wiring altogether. 
This system is n o w in general use and has been found 
very economical, not only doing a w a y with the large 

»MS, investment in wire but also with the m a n required to 
that keep up the room wiring. 
illy, i It is not necessary for m e to enlarge on the great 

advantages and e c o n o m y uf operation of the (rue and 
continuous rotary motion of the electric motor as com-

ruptured cables a n d wires, semi-short circuits caused by I pilred with the "reciprocating engines for transforming 
f.-l _. ,.f T.....I ..te. «.,,.], ., „...,.l*t*..., ..( ..«..-_.. 11.. ., ., * , • ° -. ° -r , , . . b Suet umlitior aff. 

Ted, we will say, fur the pe 

ally the power on the machine, and as I have already taken 
s : up m o r e than m y share of space and time, I will close 
'f this paper and hope at s u m e other meeting to present 

thirty seconds, sufficient time litis elapsed to allow of the I another one, dealing with m a n v other branches of this 
Ihe Jeffrey sitg, Co., Columbus, Ohio, I very important subject. 

file:///doptinn
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THE PROGRESS IN MINING 

Abstracts From the Proceedings (ifthe Mining 

Societies 

Ami Journals of Europe and America, Illustrating the 

More Modern Developments in all Branches of thc 

Mining Industry. 

A THEORY IN MINE VENTILATION—The fol-
*** lowing is copied from tbe Colliery Guardian: 

In the case of brattice.! workings in a coal mine, cur
rent theory teaches that the intake air-current should 
enter bythe smaller side of the partition; for, as the 
current expands in traversing tbe mine workings, it is 
supposed to be evident lhat tbe larger volume should be 
assigned tbe larger section of passage. That is theory. 
Hut practice has demonstrated that it is sometimes bet
ter to ignore current theory, and give the larger volume 
ibe lesser passage. And thus we have to-day mining 
engineers whu hold strictly tu current theory ami 
regard dubiously any supposed contradiction by experi
ence, wbile we have many others who rely on the les
sons of their own experience and reject such theory as 
may h.- contrary thereto. But while ihey thus reject 
the theory just referred tu, tbey have no theory by 
which they can explain their own experience. 
No doubt theories have been suggested to account for 

tbe heretical fact, Tbe tirst time the writer had his 
faith in the orthodox theory shaken was seven vears 
ago. The third edition of Mr. Wardle's work fell intu 
his hands, and he was greatly struck bythe instances 
quoted to show that the expanded volume oft-times 
chose tbe smaller passage. Mr. Wardle enunciated a 
theory to account for this, but this theory did imt coin-
mend itself lo the present writer. Some time afterward, 
the writer was sent to overlook a small siuking in York
shire. Tbis shaft was divided by a canvas brattice, 
which divided tbe shaft circumference into two arcs, 
about 90° and *J7U° respectively. The ventilation was 
purely natural. On the morning of the writer's arrival, 
he found tbat owing to "stythe " (CO,) the men were 
unable tu get intu (lu* shaft. And be observed that 
they bad slung a brazier of burning coal into the sbaft 
from tbe jack roll. I >f course, this brazier hung in the 
wide section of the shaft. The men's idea was that this 
brazier would act MS a furnace and set up an upcast, cur
rent on tbe wide side of the brattice. It was difficult to 
see what effective motive column thev were likely tu 
obtain from a brazier within three or four fathoms ofthe 
surface. However, the writer went to the narrow open
ing formed by the chord uf brattice, and lighting a 
wisp of paper, held it over the aperture to see if there 
was any appreciable down draught. To his surprise he 
found an upward current actually proceeding from the 
supposed downcast. Some months later he bad con
siderable trouble with a pair of winning headings giv
ing off lunch gas. A brisk ventilation passed into these 
through air tub,.,-. But at 24 or 25 vards the gas usually 
got the mastery, an.l hoi ings at irregular points had to 
be made tu cope with this state of things. It was 
originally intended that these holings should be made 
everv 411 yards, but the pressure uf the gas in situ 
obliged the management to make Ihem much oftener. 
It was at last decided, as an experiment, to make the air-
tubes the return instead uf the intake. The result was 
tbat. all the difficulty vanished, and thenceforth the 
headings went Iheir proper distances without further 
trouble. Subsequently, the writer drove a stone drift. 
This drift was ventilated by boxes 15 inches square carry
ing the intake current. Coal was got at 11(1 yards, but 
tbe coal hewers had to drive a further distance of lL'll 
yards to get a holing. Before ibis was accomplished 
the ventilation became so feeble that some alteration 
was deemed necessary. The boxes were then made the 
return, but in Ibis ease success refused lu lie wooed in 
anv such manner. The result was absolute failure, and 
the writer got mure puzzled than ever, lie bad seen 
Ihe facts contradict the theory, and nuw here was fact 
apparently contradicting fact. The writer related these 
apparently contradictory experiences to a friend—a col
liery manager—whu remarked, " Well, il is difficult tu 
form an opinion either way, and therefore we brattice 
onr places on whichever side happens to be most con
venient, but," be continued, "I have noticed that those 
plaees where the air gues in bv the smaller passage 
invariablv foul lirst, and tbis when- all tbe places form 
a 'sheth' of bords ventilated continuously by the same 
current uf air." 

Now, sucb a statement concerning " a sheth of bords 
all ventilated by the same continuous current" is highly 
suggestive. The significant thing is lhat the place 
which funis first, and that, which fouls last have no 
pant of cliff; r. nee in thi matter, if quantitv, se. m g 11* it 
both an- ventilated bv thesame current. Hence, when 
we ask this question ;,s lo whieh side should be the 
intake and which the return in abratticedplace, we may 
cancel ibis factor of quantity from our problem, fur if i't 
were only a matter of quantitv, th.* "sheth" uf bonis 
all ventilated by the Bame current would alike foul or 
all alike he cleansed, other things being equal. And it 
will l><* seen as we proceed that the question is solved, 
not BO much by considerations that affect the quantity, 
as bv I b,,se whicli affect llie purification of theair at the 
fa.*.*. Ii is not here positively and dogmatically asserted 
that quantitv cannot positively be affected bv the 
determination uf which side of tlie brattice shall be lb.* 
intake. The writer merely affirms that he cannot see 
what fluctuation in volume ean result from ;*. mere 
reversal of the current. The various resistances to Ibe 
circulation of a given volume through a bratticed drift 
would appear to be much tin- same whether the current 
enter by the narrow or by the wide side. In either case 
the resistances of both sides must be attacked in turn; 

and it is difficult to imagine Imw tbe order of attack can 
affect tbe volume in the sense of increasing or diminish
ing it. One thing is certain, thiB constant examination 
of the question, only with reference to quantitv, has for 
lung obscured the true theory of a verv important phase 
,,f colliery ventilation, viz., the rapid removal of dele
terious fumes and gases from the working faces. And it 
is time colliery managers and engineers recognized that 
then- are other factors in an efficient ventilation than 
mere volume ; while the ventilating pressure as shown 
by a water-gauge is no record uf the subtle gains, losses, 
restitutions and differential inlluences of llie pressure 
en route. 

Let us then accompany the ventilating curreut intu 
the bratticed place, and observe its phenomena. The 
place may be a cual heading, or a mine tunnel through 
siliceous rock. In this communication we will assume 
that the deleterious gases in Ih.' face are, either by rea
son of iheir molecular weight or their expansion by 
beat, lighter, bulk for bulk, than air. For distinction, 
we will call all these gases other than air, vapor. W e 
know, then, that if tw.. gases of different density be 
thrown together, and if in the immediate vicinity there 
lie a region uf lower pressure, both gases will forthwith 
begin to flow, or expand in that direction. Bul lb.* 
velocity oftbe lighter gas will be greater than thai 
of the denser fluid. A volume of smoke visibly ascends 
when there is no appreciable upward current of the 
air. The smoke from a cigar travels fnun tbe center of 
the room to the chimney with a greater velocity than 
the air amongst whicb" it moves. It is immaterial 
whether the regions uf differential pressure are sep
arated by a vertical ur by a horizontal distance, the 
lighter vapor will travel quicker to, and sooner arrive 
at, the region uf lower pressure. Translating these 
remarks iuto the language uf mechanics, we affirm 
tbat :—The force l ur pressure) acting on a particle of 
the denser fluid is equal to the force acting una par
ticle uf the lighter fluid. Therefore, the quantity of 
motion in each particle is the same. 

But, the quantity of motion --= the mass • the velocity. 
Hence if the mass be less, the velocity will be greater. 
From which we conclude that the gas of lower density 
will expand into the region ,,f low pressure with greater 
velocity. In the light of this incontrovertible law, let 
us examine the two cases uuder review. Let us first 
take the case of a drift with a brattice consisting of air-
tubes by way of which the current returns from the 
face. In this case the air has come into the face by the 
larger passage. Hence it has lust little of its pressure. 
And hence by bringing iu tie* current bv tbe large side, 
we get the greatest possible pressure on the face uf the 
drift, Then at the end of the tubes 1 1. •*., the entrance 
to them) we get at once the desiderated region of pro
nouncedly lower pressure due to the velocity imparted 
to the current as it enters the narrow opening. Yet 
further, the air haying leisurely entered by lb.* wide 
passage, is iu a state of steady rest in comparison wilh 
another state to be described presently. Here then, we 
have a set of simple phenomena remarkably easy to 
understand. The foree acting on the vaporous impuri
ties and the air itself is the same. It is the difference of 
pressure ubtaining between the face and the entrance to 
the tubes. In obedience to this force the air and vapor 
make for the return tubes. But tbe vaporous particles, 
being lighter, are more easily affected by tbe force ; ve
locity is more easily and rapidly impressed upun them, 
and thev continually beat the heavier air particles as all 
race together for the region of lower pressure at the 
entrance to the tubular returu. Owing to their lighter 
mass, the vaporous particles are, ;is it were, strained out 
uf the air at Ihe face. Thus the quantity of air passing 
intu llie drift is not in any wise increased in volume : it 
is simply purified with the greatest possible rapidity 
at the fare. 

Let us now take the opposite case when* the tubes 
carry tbe intake current to the face. Here, tbe current, 
after having overcome the great frictional resistances of 
the small air tubes, rushes into the face at a high veloc
ity. This work is accomplished at the expense of ils 
pressure. Therefore, having spenl uur pressure iu thr 
tubes, we cannot put it nn the face, and su get. a tre
mendously reduced pressure just where we want it 
greatest. But some will say : Look at the kinetic energy 
of the current thus put on the face ; surely that will be 
a great factor in sweeping out the inquire" vapors ! But 
tbis is just where current theory blunders. Tbe kinetic 
energy at this point is a positive marplot, Fur the air 
rushing from llie tubes into the face finds the vapor at 
relative rest. It pierces the vapor, rebounds from the 
face, again cleaves its wav through Ihe vapor, and 
heads for the return by Ihe large passage, leaving the 
vapor behind in the unequal contest. If both started 
from rest, or from comparative rest, (be natural pro
perties of tbe vapor would enable it to heal tbe air in 
the race for the region of low pressure, but the kinetic 
energy accumulated by ihe air in the tubes gives it a fly
ing start of the vapor. Tbe result isthe we get quite as 
much air around tlie drift, bul that we fail to obtain the 
same purifying effect at the face as when Ihe current 
gues in by the wide side. AVe gel Ihe air in, but we do 
imt get tbe vapor out. W e lose our pressure un the face 
by spending if in the hox.-s, and we nullify tbe natural 
tendency uf the vapor to first escape bv endowing the 
air, ils competitor, with an undesirable kinetic energy 
Hut that, is not all. Xot onlj do we minimiz. 
nre al the face, but we raise our pressure at tl 
of tbe wide return to a maximum. And thus we obtain 
a difference uf pressure at these points absolutely in (lie 
wrong direction. For when the air is discharged from 
llie tubes intu tbe face, il eddies and whirls aboul until 
us velocity becomes readjusted tu the requirements of 
the wider passage of return. And when this readjust
ment is affected, what is the result? No une who is 
familiar with the phenomena offluide will dispute tbat 
we have now to reckon with a restitution of pressure at 
the very entrance lu the wide return. Hence there is 
.no immediate region of lower pressure to which the 
vapor can escape. True, there is such a region in the 

tubes, but the vapor can hardly be expected to go out 
,,f thr drill by way of the intake. And as for the wide 
return, the entrance is blocked bv the greatest pressure 
ofall. 
Let no mie imagine that the ventilation of the drift 

would be impossible while such a distribution of press
ures obtained. For a power uther than fluid pressure is 
at work hen—the power of kinetic energy. The drift, 
considered as a whole, is ventilated by its superiority of 
the fluid pressure at the entrance to its intake ; but the 
face uf the drift, considered by itself, is ventilated 
by the kinetic energy of the air from the lubes. But 
while the air comes into the face charged with a kinetic 
energy that enables it ultimately to overcome the restored 
pressure at the entrance Iu the wide return, we must 
remember that the deleterious vapor in the face has 
received no such endowment. It is knocked aside and 
scattered about by the air * it is caught and imprisoned 
in the vortices ofthe serial whirlpools, but the restitution 
of pressure at the entrance to the wide return forbids 
its egress until its diffusion with the air is throughly 
complete. No doubt tb.* air particles do drive out many 
vapor particles by sheer concussion, but in the race 
fm* a return which is uf larger section than the intake, 
the natural properties and environment of thc vapor 
unite to handicap it musl severely. We get rid of all 
these difficulties by making the smaller passage the 
return. The natural properties of the vapor then assist 
it to escape with expedition. The pressures are then 
distributed with the best possible effect. Aud the air 
coining slowly in by tbe wide side gains no undue ad
vantage uf tin* vapor in tbe matter of accumulated 
kinetic energy. But. it must lie noted tbat this theory 
rests un factors pertaining rather to distribution of 
pressure than to distribution of quantity, or volume. 
The writer does not affirm that by making tbe smaller 
section of a bratticed placed tbe return you will get an 
increased volnnie of air, but lie affirms tbat by tbis 
method vou will sooner purify and more effectively 
cleanse tlie atmosphere at the face uf the drift, 

C O K E , G A S A N D A M M O N I A . — T b e following is 
taken from K'uhlmr's German Trade Review: 

By-product* of distillation.—ks being uf particular in
terest in connection with the subject uf by-product coke 
manufacture, we give an abstract translation of the 
paper read by Dr. Knublaucb at the last meeting of the 
(ierman Association of this and AVater Engineers held at 

glH 

• press-

The behavior of the carbon and hydrogen of coal on 
distillation isthe chief point uf interest in gas or coke 
manufacture. At the coke ovens, the aim is to obtain 
the greatest quantity of carbon as solid residue; in the 
gas works, it is to hold as much carbon as possible in 
combination with hydrogen—and especially in those 
combinations which form the best illuminating hydro
carbons. The choice of coal and the conditions of pro
duction—more particularly tbe temperature of distilla
tion—are tbe must important factors in producing the 
best illuminating gas. If ba* been shown that benzol 
and a small quantity uf toluol an* chiefly responsible for 

what higher temperature will' partially destroy tbem, 
with formation of graphitic carbon and so-called diluents. 
But besides the constituents of cual which on ils distilla
tion yield gases suitable fur producing light and heat, 
then* are certain other constituents, occuriug in consid
erable quantities, whieh claim attention. These are sul
phur and nitrogen, of which the latter is the more im
portant, since cerlain uf iis products have a very high 
market value. The nitrogenous products of distillation 
were regarded for s e time as very troublesome, and 
even to-day in gas works are often considered of second
ary importance, though costly ammonia recovery ap
paratus is attached to coke ovens. The importance of 
the nitrogen products from coal will be sufficient justifi
cation for the publication of the following results of ex
periments and observations, made during a numberof 
years at the Cologne Gas Works, and subsequently in the 
author's laboratory: 

Xilr.iiii n in Cnal.—Tbe amount of nitrogen is very 
Yinakl m different sorts of coal and even in th: *-*-imt 
kind. There is from 1,:: to 1.(3 per cent, in Westphalian 
coal. The proportion lhat is converted to valuable com
pounds is, however, very small; forming only from 0.2 
to 0.27* of the weight o'f "Westphalian coal. 'The enor
mous amount of eoal distilled daily in gas works and 
coke ovens makes the total quantity of these easily ob
tained compounds verv large indeed: The daily demand 
of a million tons uf eoal over the whole globe, corre
sponds to a yield uf ammonium sulphate uf about 10,000 
tuns daily, taking the nitrogen recovered as ammonia at 
0.2 percent, uf tbe cual. The coal used at Cologne puts 
yearly intu the gas retorts alone abuut 1,000 tons of 
nitrogen, of which 200 tons is recovered as ammonia and 
cyanogen; and these, reckoned as sulphate, mav be 
valued at £12,500. It may appear remarkable that 10 
years ago we knew nothing of the remainder of the 
nilr*L,:i: -nd unh. quit r-enth tin m -itt; r :.:f it:; dispo
sition has been solved, in the course of a determination 
of the proportion which is converted to cyanogen. 

W e have seen thai no certain relation exists between 
the nitrogen contenl of coa! and the yield uf nitrogen 
products; but until recently it was deemed correct to 
calculate the une from llie other. This ignorance had 
twocauses. <>n the one band, too little value was at
tached lo chemistry in the gas industry (and this re
mains thr ease t ; and, also, until the nitrogen question 
was better undent! I, probably there was nu gas works 
at whieh the products could be sn separated as to enable 
any molecule <<i the eoal distilled to be traced in any 
form in the products obtained. When Ibis bad been 
effected very well in Cologne, after the chemical bear
ings of the subject had been properly worked out, the 
nitrogen question again came to the front The defects 
in wet purification and in the liquor works having been 
disposed of bychcmic-.il guidai , experiments showed 
that the ammonia completely extracted from the gas in 
the gas liquor yielded only 9.6 to J(> parts of sulphate 
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per 1,1)1)0 parts of coal—corresponding to a percentage of 
nitrogen in the coal of nearly 0.2 only. Estimations of 
the nitrogen in the coal carried out atthe same time. 
showed seven to eight times that quantity—-correspond
ing to 70 to 80 parts of sulphate per 1,000 parts of cnal. 
Attempts to convert more nitrogen into ammonia were 
su fm- successful; bni, ,,n ibe oilier hand, disadvantages 
accrued, and ihe new processes wen* put on on,* side. 
The mosl mei able were the addition nf lime lu the 
coal before distillation, and tbe passage of sleam over 

the incandescent coal and coke. 
117,,// Becomcsof Lost Nitrogen.—What be, es of the 

86 1,, ss per cent, of the nitrogen of the eoal unaccounted 
lor hitherto? A very small quantity occurs as cyanogen 
in the gas and nitrogen bases in the tar; and there are 
only the coke and the gas where ihe residue m a y possi
bly be found. Actually, analyeos showed a greal quan
tity of nitrogen iu the coke. T h e nitrogen content of 
ihe coke m a v even be higher than thai of the coal, 
especially w h e n ihe volatile nitrogen is small in relation 
to the total volatile matter of the cai. Nitrogen is not, 
like sulphur, detrimental to the use of the coke; and esti-
mationsof it were not, therefore, carried .mi for the valu
ation uf thc cuke. Withoul entering closely intu the 
question, w e gain ihe impression lhat, with a higher 
temperature in Ihe retorts, the nitrogen will not remain 
in the coke. After estimating in addition the nitrogen 
in Ihe lar and the nitrogen as cyanogen in the gas, no 
other nitrogen compounds are in the products; and ihe 
surplus nitrogen must be free in tbe gas. 

Exact results are scarcely obtainable iu large scale 
working, or onlv after long '<. tinued trials; and there
fore a laboratory apparatus was devised for distilling the 
cual. B v tbis ii was found that the generally possible 
yield of a m m o n i a could be determined f..r various o-als, 
and variations m a d e dependent only on the choice of the 
coal. T h e results of experiments proved: | 1 I Thai ibe 
nitrogen content of the cual anil its distribution a m o n g 
tbe different products are nut in any degree propor
tional. For example, (he yield uf a m m o n i a m a y be 
m u c h greater from a coal of lofi than from one of high 
nitrogen content, Tbis statement is also true of the 
other nitrogen products. Thus, a sample of eoal con
taining I. I7ii per cent, of nitrogen yielded 0.1874 as am
monia, and one containing 1.655 percent, yielded 0.1850 
and one containing L.479 per cenl. vield 0.2086, (2) 
These variations are frequently very great with cual .if 
different origin, and often small witli same kind, though 
even then thev are sometimes very considerable. Foster 
baa investigated the question as lar as English coals are 
concerned; and Schilling has m a d e some experiments 
wilh various kinds. T h e yield uf a m m o n i a found is 
confirmed in ihe three series of observations. T h e 
yield fur different kinds uf eoal iu coke ovens working 
on a large scale has been also determined; anil a series 
of eoal distillations has been m a d e in whieh ihe a m m o 
nia has been completely extracted from the gas and 
liquor. Though inure recently introduced at the coke 
ovens, a m m o n i a recovery is often better carried out 
there than in m a n v gas works. A large n u m b e r nf .lis-
tillations nf m a n y 'kinds uf coal have been m a d e by Ibe 
author to ascertain tin* virl.l in Ihe various products. 
T b e average yield of sulphate of a m m o n i a lor coal from 
15 different sources is s h o w n in the follow ing tabic : 

the Societe de I'Industrie Minerale, without bis knowl
edge, was very incomplete. 

M. Hardy began by recalling the fact that, ceteris 
paribus, the sharpness of sound given by a sonorous 
tube depends on the density of the gas which causes it 
to vibrate, so that if two organ pipes, tuned in pure air, 
be m a d e to sound through being blown with pure air 
bv two distinct bellows, thev will be in unison ; but if >. 
one of them be blown by a mixture uf pure air and a 
quantity, even insignificant, of an extraneous gas, such 
ns formene or carbonic acid, tbe sound of that pipe will 
be modified, and the two pipes sounding together will 
produce a discord, the nu m b e r of vibrations in a given 
space of time being proportional to the quantity of 
foreign gas mixed with the air. 

In Ibe apparatus thai he had devised, .me of the 
blowers is alwavs fed with thesame pure air enclosed 
in a tight chamber, while the other is supplied with the 
surrounding atmosphere, whicli is drawn through a 
scrubber containing a concentrated solution of potash, 
for freeing the gaseous mixture from any carbonic acid 
which it might contain. O n leaving the blowers, and 
before entering the sonorous tubes, the two gases pass 
through a regulator which reduces (hem to t h e s a m e 
temperature, after which they are both saturated with 
waler vapor, so that all causes nf error are eliminated, 
leaving nu correction lo be made. A microphone is 
inserted in each nf the sonorous tubes ; and an electric 
current, traverses the two microphones in succession, 
and also a telephone receiver, which repeats, while 
accentuating them, either the pure sound of the sonor
ous pipes or the discord which they m a y produce. 

For registering the quantity nf extraneous gas in the 
air, two speaking lubes connect tlu* sonorous tubes with 
a sound-board, closed by a me m b r a n e , which reproduces 
the vibrations of the two sonorous tubes. W h e n tbe 
latter sound in unison the m e m b r a n e vibrates regularly 
and with the same amplitude; but, w h e n there is dis
cord, the difference of amplitude is utilized for inter
rupting an electric circuit, which passes through a tele
graph translator. A wide paper band is continually 
unrolled by clockwork, a m o v e m e n t of which makes 
contact every five minutes for the space of exactly 20 
seconds ; and the current of a battery, controlled by tbe 
translator, passes through this 20-second contact," and 
then through an electro-magnet., which becomes active 
at each beat that lakes place during tbe twenty seconds 
of observation, and which causes a ratchet, "wheel to 
revolve to the extent of one tooth. T b e ratchet wheel 
communicates its motion to another wheel, the spindle 
of wliich carries a hand provided with an inked disc. 
T h e hand starts from zero at each observation ; and its 
disc traces ibe arc uf a circle mi Ihe paper band, making 
a point at each discord. W h e n the 20-second contact 
terminates, tin* hand ships, and, a few seconds after
wards, disengaging gear actuated by the clockwork 
firings back the hand and its disc to zero, ready for a 
fresh observation. 

According tothe observations of the French Fire-damp 
Commission, the density of lire-damp m a y vary from 

0.5802 to 0.906; and it must be acknowledged that the 
density of lids gas m a y be affected by the presence, in a 
mine atmosphere, of carbonic acid and water vapor. It 
is the former of these two substances which, on account 
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In choosing coal for gas making, it is desirable to 
ascertain the vield of tar, a m m o n i a , and sulphureted 
hydrogen, as well as that of coke and gas. T h e differ
ence in yield of a m m o n i a varies in importance according 
to the current prices of a m m o n i a compounds. Tin* dif
ference between S a n d 12 parts per 1,000 parts of coal, 
would mean, to a works like Cologne, tbe difference 
beetween 700 and 1,050 tons of sulphate per year—that 
is so say, about £4,ooo value. It is also ,,f considerable 
importance to k n o w the yield of sulphureted hydrogen 
from a coal, especially in cases where the purifiers have 
occasionally to be worked to their utmost capacity. 
This vield also is iu no degree proportional to the 
am o u n t of sulphur in the c.al. It is easy to choose coal 
whieh shall not throw a great burden mi the purifying 
plant. 

FIRE-DAMP. THE FORMENOPHONE AND THE 
INDICATING SAFETY LAMP.—Fmm the Col

liery Guardian, T h e m e m b e r s of the French Fire
d a m p Commission are carrying out a series of tests on 
the Hardy formenophone at the Paris Conservatoire des 
Arts et Metiers ; and at a recent meeting nf the Societe 
des Ingenieurs Civilis de France, M. MolinOS presiding, 
the inventor, M . Ernest Hardy, director of the Thiven-
celles et Fresnes-Midi Collieries, Nord, m a d e a com
munication as to tbe application of sonorous vibra
tions for analyzing two gases of different density by 
mea n s of his apparatus, incidentally remarking that 
^he communication as to this apparatus lately m a d e to 

of its great density, viz., 1.529, will chiefly vitiate the 
results registered by the apparatus; and calculation 
shows that 1 per cent, of carbonic acid m a y cnunter-
balance 1.2 per cent, uf lire-damp in the mine, or, what 
cnnies to the same thing, that li per cent, of carbonic 
acid m a y mas k as m u c h as 7,L> per cent, of fire-damp. 
If it be borne in mind that lire-damp ignites w h e n pres
ent in the proportion uf 7 per cent., and explodes in 
that of S per cenl., it will be seen that this proportion 
uf li per cent, uf carbonic acid—which, it is true, has 
been m e t with but rarely in lire-damp—may prevent 
detection in tbe mine o f a n inflammable mixture very 
near tbe explosive point. 

T h e proportion of 2.72 per cent, of carbonic acid, 
wdiich has sometimes been met with in return airways, 
wmild m a s k 'A.20 per cent, uf lire-damp, a proportion 
vastly higher than the 0.5 per cent, whicb is tolerated 
as a m a x i m u m by the regulations in some coalfields. 
Carbonic acid appears also to greatly affect the pre
cision of tlie indications furnished by the safety lamp, 
which is ordinarily used in collieries forthe detection 
nf lire-damp ; but it certainly dues not so affect tbem in 
tbe same proportion. 

T h e influence exerted by water vapor ( density 0.622 > 
on the indications of the. formenophone would be 
exerted in tbe contrary direction, by diminishing the 
density of the air passing through the apparatus. Cal
culation shows that 1 per cent, of water vapor will pro
duce the same effect in the formenophone as 0.85 per 
cent, of fire-damp. This amounts to saying that 2 pet-
cent, of water vapor—a proportion which is met with 
in return airways, owing to the respiration of m e n and 
horses, the combustion of lamps and the sprinkling of 
dusty mines wliere dust explosions (coups depoussiere) 
are to be feared—would convey the impression that lire-
d a m p i- present to the extent of 1.7 per cent., wliile the 
atmosphere might be perfectly free from this gas. It is 
therefore indispensable to only use the fonnen.iphone 
with an absolutely pure gas; and such a gas fire-damp 

certainly is not. 
Nor is the density of air impregnated with fire-damp 

modified merely by the presence of extraneous gases in 
the fire-damp; on the contrary, it is also modified by the 
influence exerted by the temperature, because, forthe 
apparatus to work properly, tbe gaseous currents 
traversing the two sonorous tubes must have absolutely 
the same temperature. 

N o w it must not be expected that the outer air, intro
duced into a mine as a standard of comparison, will be 
of exactly the same temperature as the air impregnated 
with fire-damp, which air, especially w h e n stagnant in 
roof cavities, takes from the rocks their temperature 
increasing with the depth; and here comes in tbe iin-
portantance of the regulator of temperature for obtain
ing isotherm ic conditions in the twu gases that it is pro

posed to analyse by the acoustic method. Great care 
must, however, be taken to secure the thorough eilici
encv of this temperature regulator, which is traversed 
verv rapidly bv the twn gases to be compared. Here 
again a difference of nnly 1 deg. Cent., in the temper
ature of the two currents, modifying their density, will 
correspond witli 0.0075 of lire-damp; a difference uf 10 
degs. Cent, between the mine atmosphere and that on 
the surface taken as a standard uf comparison, will 
correspond with 0.075 or 7.5 per cent, of fire-damp, 
leading to the supposition that the atmosphere is inflam
mable, while all the time its expansion only has given 
rise to such an indication. 

Other methods fur indicating Ihe percentage nf fire
d a m p iu the atmosphere of colliery workings were thin 
passed in review by M . Curiot, win, remarked that the 
safety lamp, which is in the bands of everv miner, gives 
very valuable and correct indications, so m u c h so that a 
practiced observer is able, wilh Ibe Mueseler lamp, to 
detect eight one-thousandth parts of lire-damp ina mine 
atmosphere. It has also become possible, be added, 
wilh the last form of Fumat lamp (which has, behind 
tbe Ham e , a reflector that m a y receive a graduated 
scale), to measure the elongation uf the H a m e very 
correctly, and tn obtain indications corresponding with 
a half division ofthe scah—that is to say, with four one-
thousandth parts ,,f fire-damp. These'very slight c m -
tents, far slighter than that of 0.117, which corresponds 
with the ignition uf fire-damp, are thus revealed by a 
portable appliance, in Ibe hands of all tbe m e n , simple, 
strong and sufficiently correct. If, however, a still 
greater exactitude be required, recourse must be had to 
lamps with an alcohol tlame, the slight brilliancy of 
which permits of the rings caused by combustion ul' the 
fire-damp to be seen mure clearly; and the Chesneau 
grisoumetric lamp is now* giving very precise indica
tions of one to two thousandth parts of fire-damp in the 
air. T h e speaker considered tbat such minute propor
tions of fire-damp as these can hardly be arrived at by 
the formenophone, which depends for its use upon the 

rilHE SPONTANEOUS IGNITION OF COAL.— 
*•*• T h e following interesting extract, is taken from 
Kuhloufs German Trade Iierien; audit is interesting to 
notice that l'rofcssor Hr. Medein traces spontaneous 
ignition to the oxidation of iron pyrites, and as no coal 
is entirely free from this sulphide of iron, the eases the 
doctor brings under notice become all the more inter
esting. 

Professor Dr. Medein, in the course of a treatise on 
the spontaneous combustion of hay and coal, gives the 
following account of the causes of this p h e n o m e n o n and 
methods that have been proposed for its prevention and 

suppression. 
The simplest form of spontaneous ignition is exhibited 

by dry spongy platinum, and is due to the absorption 
and condensation of oxygen in the pores of the metal. 
W h e n exposed to a current of hydrogen gas, chemical 
combination immediately sets in, raising the tempera
ture sufficiently to ignite "the stream of hydrogen. 
In the case of charcoal, a pyrophoric tendency is only 

manifested when smne nf the volatile hydrocarbons have 
heen left behind in the distillation process and enter 
into combination with absorbed oxygen. If. however, 
such charcoal be freely expnsed tn air, tbe external por
tions speedily lose this property, owing to the pores 
becoming saturated witb air, but it will regain its 
pyroplmric character if powdered SO lhat the internal 
layers are enabled to absorb oxygen. As the process of 
chemical combination nnly goes on in the interior of a 
heap, the best way to arrest it is to spread the charcoal 
out, since attempts at ventilation bv blowing or draw
ing air through the mass will only result in increasing 
the combustion. Every time the charcoal is broken up 
tbe danger uf ignition will recur, down to the time it is 
ground to powder, but powdered charcoal once "killed" 
by exposure to air never regains ils pyrophoric prop
erties. 
Hard coals, brown coals, and the like are subject to 

twu dangers, explosion and ignition, each having a 
separate cause. Explosion is due to the liberation of 
fire-damp following nn a decrease in atmospheric press
ure, whereas ignition results from the oxidation uf the 
iron pyrites contained in tbe coal, when exposed to the 
action of oxygen and moisture. The danger is the 
greater the finer the state of division nf the coal, and 
coal stacked above ground is particularly liable. At
tempts made to reduce the danger by ventilating the 
stacks have failed in this case also, on account of the 
increased amount of oxygen thereby introduced into 
tbe interior of the mass, and accordingly the coal is 
stacked as tightly as possible in order "to exclude air. 
Strangely enough, the practice of ventilating tin* eoal 
bunkers of ships has not been altogether abandoned. 
notwithstanding Liebig's impressive warning given as 
far back as lNiii;, and neglect in this particular lias fre
quently led to lamentable fatalities. Since ISfio no less 
than ninety-seven coal-laden vessels have been de
stroyed, and the lives of some 2,000 seamen sacrificed 
through spontaneous ignition of the cargo. 

Mining Machinery. 

We are in receipt of a copy of the 1S0H catalogue of 
the Nelsonville Foundry and Machine Co., uf Nelson
ville, Ohio, a first-class plant under the superintendency 
of Mr. L. P. Howard, a gentleman of many years' ex
perience in the manufacture uf mining and conveying 
machinery. The company announces through itsaJver-
tisement "in this journal its ability tu furnish first-class 
mining machinery nf latest design fur hoisting, haulage, 
ventilation, cleaning, sizing, conveying, etc., etc. Tin* 
catalogue just mentioned consists of 170 pages of illustra
tions and text descriptive of the products of the Nelson
ville shops, together with a number uf pages uf useful 
tables, formulae and data. It shuuld be in the office of 
every mine manager. 
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erally in honoring the m e m o r y of the great inventor. 

That it was the foundation on which all subsequent and 

lamps, including the best n o w on the market, were built, i 

isa matter that cannot be disputed. But why miners 

will insist on using the most primitive tamp m a d e and 

will ignore the discoveries and inventions of late years, 

is something w e cannot understand. 

T h e D a v y lamp is not only behind the times, but is 

absolutely unsafe under the conditions existing in coal 

mines to-day. W h e n it was invented the velocities of 

air currents were m u c h below those of to-day, and a 

velocity of six feet per second was an exceptionally 

high one, if ever attained. Under such conditions the 

" Da v y " was comparatively safe. Miners, to-day, w h o forces. Mr. I'; 

would protest most vigorously, and rightly, against a miners will, wl 

sluggish air current, d e m a n d D a v y lamps and refuse to (heir coal three or four feet and let it stand in that con-

use better and safer types. j dition over night, w h e n it is found that the pressure of 

W e have personal knowledge of instances where mine the overlying strata has broken d o w n the coal, or has 

managers have tried to introduce a safer typo of lamp, loosened it sn that it is easily wedged d o w n , thus saving 

and have failed on account .>f the miners refusing to the miner about five cents perton in getting the coal 

uny but the " D a v y . " T h e unreliability of the and ensuring a m u c h smaller percentage of slack. 

T o get the coal from the chutes to the railroad, 1,035 

feet lower in the valley, a self-acting incline is used, 

over which two cars, holding eleven tons of coal, are run 

trip. These ears are set on a slope sn that their 

"ie incline. 

each con-

Davy lamp was very forcibly impressed on the writer 

on the first ultimo. O n that day he was in Stale Mine 

Inspector Brennan's office at Shamokin, Pa., w h e n a 

telegram was handed to the inspector announcing that 

live m e n had been burned by an explosion of gas at I tops are level w h e n on the average grade of 

Buck Ridge colliery. T h e inspector immediately ordered They are hopper bottomed, and the bottom 
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out his carriage and invited the writer to accompany 

him to the colliery. On arrival there it was found that 

two of the five men were fatally injured, and the other 

three seriously. 

Investigation showed that in a group of three breasts 

or chambers, worked on a pitch of (55 or 70 degrees, the 

inside breast, which was driven up only -•'! feet above 

the first heading, or aircourse. was full of practically 

pure fire-damp. Tin- twn breasts outside bail been 

swept clear of gas by a vigorous current of air, but the 

men working them were not allowed to begin work 

until tlie gas was dislodged from the inside breast. 

These men, rather than lose time, tendered tbeir ser

vices to assist in changing the location of a hand fan 

and in putting up a couple of lengths of small box 

piping up the breast. Five men were in the heading at 

the inside rib or manway of the breast containing tin* 

gas. All of (hem bad Davy lamps, and, as a good cur

rent of air was flowing through the heading and past 

the body of gas, they felt safe. The pushing of a length 

of pipe up the breast dislodged a small quantity of gas, 

which was naturally forced down to the heading, where 

il. mixed with such a quantity of air as to make it 

inflammable. The men bad their lamps swung fr 

their belts and as they moved around they naturally bolted to the to 

swung so that the flame passed through the gauze and slotted to allow I 

ignited the gas. There was a burst nf llame which injury to the dru 

s -died them and set their dry clothing on fire, and 

the burning clothing caused the most serious injuries. 

The main body of gas in the breast was too pure to 

ignite. The gas that ignited did not explode, it merely 

flashed. An examination of the lamps used liy the men 

showed that all were in perfect condition. Thus, we 

have undoubted evidence oi a serious and fatal accident 

directly due to a Davy lamp passing the (latin* in an 

atmosphere charged with inflammable gas. 

Then* an- improved safety lampson (In* market, which 

have been severely tested, both experimentally and 

practically, and whieh have de nstrated their perfect 

safety by automatic extinguishment under such condi-

>t pass the flame under any 

These lamps are known to 

ining men. Mosl operators are willing to 

supply them if Ihe miners will us.* them, as they desire 

to protect their employes and property, h si eases 

the continuance of the us.* of the Davy lamp is due to 

the prejudices of the miners, and the sooner the iv 

intelligent miners convince their obstinate brethren of 

the foolishness of refusing to accept the better and safer 

lamps, the better it will be for them. 

The bituminous miners of Pennsylvania do not use 

th.* Davy lamp. They united with the operators and 

inspectors in having I heir use condemned liy law. In ran out to I 

this Ihey showed themselves in advance of ih.. anthra- , empty hy (IK 

rile miners, and they profit liy this advance in securing ' TI"L coal •-' 

sistof two swinging doors held in place by chains w o u n d 

ou a two-inch rod extending through thecar and con

trolled by a ratchet, like those used on an ordinary 

railroad drop-bottom car. 

A description of the incline is as follows: Its steepest 

grade, atthe top, is 4G percent., falling to 14 per cent, at 

tbe bottom, the average throughout the whole incline 

being 22 per cent. Its horizontal length is 4,7<ln ft. 

The rope used is a patent locked steel rope, 1', in. in 

diameter, and 4,flOU feet long. Its tensile strength is 

placed at 07 tons, and safe working load at 13.4 tons. 

It is worked at about 7 tons direct strain on the steepest 

part of ibe incline. T h e rope carriers are S in. cast iron 

rollers placed 411 ft. apart. T h e d r u m s are 7 ft. in 

diameter, and (be guide sheaves, leading the rope on 

and off the drums, are of the same diameter. T h e 

m o v e m e n t of the trips is controlled by a combination 

of levers and a powerful screw, by means .if which one 

m a n can stop the machinery, from full speed, so quickly 

that the rope, which is wrapped around the drums 

three and one-half times, can be m a d e to slip in the 

grooves. T h e d r u m s are set vertically, and in line with 

the incline (racks ; and the brake bands, one on each 

drum, have their bearings on two cast iron rims that are 

lions, and which will 

velocity existing in mi 

intelligent 

f tlu 

of the 

expans 

i drums 

ms, tl 

of the 

e bolt holes being 

brake rim without 

T h e shafts 
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DAVY LAMPS. 
r p H VT the Davy lamp is an unsafe lamp for miners 

has been proven lime and time again to the satis

faction of all intelligent mining engineers and ' 

superintendents. That, w h e n first invented by Sir 

H u m p h r e y Davy, the Davy lamp was far in advance of 

any other means of lighting gaseous mines, w e cheer

fully admit, and join with (he mining fraternity gen-, 

UTILIZING NATURAL FORCES IN MINING. 
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lumps 

thonu 

.Mr. the Soutl 

forces of nature an 

ui and Railroad Co., 

1'he output of the mi 

(crops on the mount: 

er Calhoi 

utilized 1 
t the T l m 

es, from : 

n side, is 

ih. 

three ft. Be: 

from 

per day, Tlie inside haulage is effected by l 

from the mine uth to tlu* clinics the loade 

m o v e d by gravity, and tin* empties are return 

al, 

*s are 
\ the 

: of th. 

. he v. 

ided in 

coal 

aded 

the 1 

by • 

lutes 

•i-sej 

ll ,'lnl 

elon 

•mil B 

of id 

In* « 

ill . 1 

I I I 'I'll, 

III I I I ! 

I l l l l l ' l 

only 

.. nn 

, (••'-] 

nl hr 

inded incline ears 

ravity, and return 

iv gravitating over 

irate screens each 

i two In six inches 

1. This turnstile 

• as tn ensure verv 

screens is adjust-

Iiicli thev are sus-

Thc screen bars 

whicli have heen 

time "f dumping 

urging cars fur Ihe 

hv gravity. The 

by gravity In the 

I V , III 1.llll.'S, 

n\v Ihe chutes are 



July, 1896. T H E COLLIERY E N G I N E E R A N D M E T A L M I N E R 275 

also arranged so that after the locomotive places the : 
cars on the storage tracks, they are handled underthe 

chutes, through the yard and over the track scales 

entirely by gravity. 

In concluding his paper, of which we publish only a 

synopsis, Mr. Calhoun says: 

"Thus it may be perceived that gravitation plays no 

unimportant part in the handling of coal at Thomas 

mines. This accommodating force stands ready to do j 

many other money saving jobs for us at tbis place, when 

sufficiently urged. The regulating fans at the drum ; 

house consume forty or fifty horse power, which could 

at least be made to ventilate the mines. 

"The outflow of wnter from the three mines, atthe' 

dryest time we have had for several years, was twenty-' 

five gallons per minute. A few days since, after several 

days' rain, the flow was .'S50 gallons per minute, and a 

regular flow .if 100 gallons may be depended upon in all 

ordinary weather. A hundred gallons per minute, led 

down the mountain in a pipe alongside the incline to 

tbe ovens, would easily give fifteen effective horse

power, with which a washing machine or a haulage 

plant on the ovene could be operated. 

"These suggested utilizations of force may be more or 

less chimerical, on account of practical difficulties, but 

tbey serve to show that, to an engineer at least, many 

interesting problems will present themselves in con-! 

nection witb mining work." 

THE GAS ENGINE FOR MINING WORK. 

T I I E gas or gasolene engine for mining work is a 

mechanism that, as a rule, is not appreciated by 

mine managers. 

W e do not believe that for general use or heavy ser

vice it will ever approach tlie steam engine in point of 

efficiency or economy. But there are many instances 

in mining operations where it can be used to decided 

advantage. 

For instance, there may be a fan located on an outlet 

some distance from the main plant, and the question of 

conveying steam to the engine through pipes has been 

settled as impracticable. The erection of a steam plant 

near the fan may be impracticable or too expensive in 

first cost and maintenance, and either electricity or the 

gas engine must be adopted. Electricity may not be 

advisable for local reasons. Then the gas engine is the 

motor. It is self-contained, and can Vie safely run by 

any intelligent man. The entire ventilating plant can 

be isolated, and as the gas for propelling the piston is 

generated in the cylinder, one man can manage ihe 

plant. 

Again, for temporary use in running a pump in dip 

workings that will not last long enough to warrant the 

introduction of compressed air or electric power, the gas 

engine is a success. In fact, wherever a comparatively 

small power is needed at isolated points, a portable gas 

engine is an excellent motor. There is no doubt that 

the mining industry, with ils numerous instances where 

from five to twenty horse power is temporarily required 

at isolated points, will in tbe near future employ hun

dreds of gas engines, particularly if their cost can be 

brought down to figures that will enable them to com

pete with other motors. W e understand that gasengines 

are now on the market at reasonable prices, and if this 

is the case, we predict a demand for tbem, at mines. 

which will grow in proportion to the efforts of the man

ufacturers in introducing theni to the mine managers. 

not prohibit mining engineers and mine officials visit

ing mines, because they have business in them. The 

mining engineer or mine official who visits a mine learns 

something, and is able to note peculiarities in the seam 

or vein and strata, in the methods of timbering, mining, 

drainage, haulage, ventilation, etc., etc., which would 

be entirely unnoticed by the novelty seeking visitor. 

The visiting of mines by mining engineers and mine 

officials cannot be too highly commended, but the reverse 

is the case when non-mining people indulge in the 

practice. 

Catalogues, Etc., Received. 
The Boston Belting Co., 250 to 260 Devonshire St., 

Boston, Mass., has just issued a convenient and hand
some catalogue of tirst class mechanical rubber goods. 
It is a model of convenience and typography. 
The Jeffrey Mfg Co.'s new catalogue of coal mining 

machines nnd mine equipments has just, been received. 
Itis an artistic illustrated publication ofsuch a high 
grade as will ensure its being appreciated and saved by 
(hose fortunate enough to secure a copy. 
The Norwalk Iron Works Co.'s new publication 

descriptive of ihe well known Norwalk air and gas 
compressor is a handsome illustrated pamphlet, which, 
besides describing the products of tlu* company, con
tains considerable matter on the use of compressed air 
that is of value to all mine officials. 

" Lidgerwood Cableways " and " The Lidgerwood 
Kapid I nloader" are the' titles of two interesting and 
convenient pamphlets published in the usual excellent 
style of the Lidgerwood Mfg. Co, They are well illus
trated and very interesting. 
The Knowles Steam P u m p Works' new catalogue of 

electric power pumps illustrates and describes " up to 
date" pumping machinery and contains some valuable 
rules and tables for the use of mine managers. 

" A n Era in Boiler Performance" is the title of a new 
publication of the Stirling Co., of Chicago, III. It con
tains a report on an evaporative test on three Stirling 
boilers at the Walt-ham Bleachery and Dye Works, 
Waltham, Mass., made on April 7th, by Dean & Main 
and D. P. Jones, engineers. 
The General Electric Co.'s new catalogue of electric 

haulage, power and mining machinery is the hand
somest catalogue yet issued by that enterprising com
pany. It is something more (ban a mere illustrated 
catalogue. It is in fact a bound volume of illustrated 
articles on electrical mining machinery reprinted from 
Tin-; COLLIERY E N G I N E E R A N D M E T A L MINER, and other 

periodicals, together with a large amount of other mat
ter. Typographically it is very fine and is well worthy 
a careful reading and preservation. 

"Manilla Pope for Transmission and Hoisting" is 
the title of an artistic and interesting publication issued 
bythe C W . Hunt Co. of 4.". Broadway, N. Y. It is a 
unique publication and one that is of more than pass
ing interest. 
Taken all throii"h the publications mentioned above 

are tbe finest of (heir kind ever received at our office 
during any one month. 

BOOK REVIEW. 

MINE VISITING. 

T H E visiting of the interior of mines by men and 

women, to gratify idle curiosity, is a practice 

that cannot be too harshly condemned. They 

learn nothing from such visits, interfere with the work, 

and frequently run into great danger through their 

ignorance and unfaniiliarity with mines. All tbey gain 

by such visits is an unpleasant sensation if they descend 

a sbaft, and what to them is a novel experience in 

"darkness made visible." Tbey can get the same un

pleasant sensation liy riding on a fast elevator from tbe 

upper floor of a sky scraping building, and can see just 

as much by going into a damp dark cellar on a dark 

night with no other illuniinant than a small candle. 

Both of these trips can be made safely and without ruin

ing clothing. Mine visitors who are inspired merely 

with idle curiosity and a desire for a novel experience 

are a nuisance to mine managers, and are frequently a 

source of danger not only to themselves, but to the em

ployes. In Ins bulletin on Mining Safeguards ( published 

on another page) Mr. Harry A. Lee, Commissioner of 

Mines of Colorado, denounces (be practice of mine visit

ing by person- unaccustomed to mines, and suggests the 

enactment of,a law prohibiting all persons but employes 

and those having business in a mine from entering. 

Tbis is a good suggestion, and is one that will meet the 

approval of mine managers generally. Such a law would 

T H E STORY O F A PIECE OF ( 'ow„ In* Edward A. Martin, 
F. <i. S. This is a small volume of 168 pages, bound in 
flexible cloth, and uniform with other books published 
bythe Messrs. I>. Apple-ton & Co., in the series known 
as "The Library of useful Stories." It is on the whole 
a very meritorious production, and we heartily recom
mend it to students and others disirous of knowing 
something more of coal than the fact that tbey pay 
retail dealers a high price for a short ton of it. The 
department on the Fauna and Flora of the coal measures 
is especially good for so small a work, and those portions 
on the composition of coal, and the safetv lain]) are well 
worth reading. The chapter on "The Coal Supplies of 
the World," makes the grievous error of staling that 
Pennsylvania anthracite is "in inexhaustible quantity." 
W e wish it was. Again, in speaking of the bituminous 
seams, it is stated that "a remarkable seam of coal has 
given the town of Pittsburg its name." This should be 
reversed. Pittsburg was a town under its present name 
long before the coal seam was named, and it derived its 
name from the author's distinguished countryman, Win. 
Pitt, ami the Pittsburgh seam is indirectly named after 
him. Otherwise the chapter is very gOOO, and judging 
from the preface the author is not responsible fur these 
two errors, which do not affect the value of the book to 
any marked extent. It is a remarkably cheap hook, 
being sold by tbe publishers for forty cents. 
S L O V A K G R A M M A R . F O R ENGLISH-SPEAKING STU

DENTS. By Charlton Dixon, Philipsburg, Pa. Paper 
cover, 134 pages. Price, $1.25. 
This book is the production of a mine foreman who 

has recognized the necessity of a knowledge of the 
Slovak language. On his endeavoring to get books 
treating on the subject, he found that he could only get 
German works. Being a good German scholar, he pur
chased the best text-books on tbe subject in that lan
guage, and translated the necessary matter into English, 
compiling and arranging it in the most convenient man
ner. Besides, he added a considerable amount of infor
mation lhat came to bim in the course of his researches, 
which tends to make tbe book complete. The book was 
published and endorsed by the publishers, Amei-ican-
Stavonic Gazette, the leading Slovak paper in America. 
It is for sale by the author. 

TAXATION. W e have received from Mr. Geo. A. 
Schilling, Secretary of the Bureau of Labor Statistics of 
Illinois, copies of the advance sheets of the introduction 
and supplemental chapter of the second edition of the 
Eighth Biennnial Report. These sheets take up the 
question of the present mode of assessments, and show-

that great injustice is done, particularly in large cities, 
by unequal taxation by wliich progressive business men, 
manufacturers, etc., as well as small property holders 
are unjustly discriminated against. Tbe pages sent us 
are very strong, and the reforms proposed therein are 
endorsed by many of Chicago's most responsible busi
ness men. 

FIFTH A N N U A L R E P O R T OF T H E B U R E A U OF L A B O R 

STATISTICS A N D M I N K S OF T H E STATE OF TENNESSEE, FOR 

T H E Y E A R 1895, issued by Mr. F. P. Clute, Commissioner 
of Labor and Inspector of Mines, is a verv complete 
report when (he difficulties under which" Mr. Clute 
labors are taken into consideration. It would be a much 
more valuable statistical document if (he laws of Tenn
essee compelled all mine operators to furnish the mine 
inspector with the same statistics as the Pennsylvania 
inspectors receive. These statistics are of a nature that 
we can see no reason for some of the operators with
holding. 

D E P A R T M E N T OF G E O L O G Y A N D N A T U R A L RESOLTKLE.S OF 

INDIANA. T W E N T I E T H A N N U A L REPORT, 1895. This 

report, issued by Mr. W . S. Blatchley, State Geologist, is 
mainlv a geological report, to wliich are added the 
reports of the Inspectors of Mines, and the reports of 
the State Supervisors of Oil Inspection for the years 
1894 and 189.~>, and a paper on The Crawfishes of Indiana, 
by W, P. Hay, zoologist. It is an octavo, cloth bound 
volume, of over 500 pages. 

I O W A GEOLOGICAL SURVEY, V O L . V. A N N U A L R E P O R T 

FOR T H E Y E A R 1S9O. This is a handsome volume of over 
400 quarto pages, issued by Prof. Samuel Calvin, A. M., 
Ph. D., State Geologist, and H. Foster Bain, Assistant 
State Geologist. It is profusely and well illustrated, 
and as a whole is one of a series of reports tbat will 
eventually prove of great value to the state of Iowa. 

Resignation of Inspector J. E. Roderick. 
Mr, James E. Roderick of Hazleton, Pa., who was 

appointed ninn lnspeLtjr cf the Fifth Anthracite District 
of Pennsylvania, last fall, lias tendered his resignalion, 
to take effect, as soon as his successor can be selected. 
Mr. Roderick has resigned to accept the position of gen
eral superintendent of Mr. A, S. Van AVickle's collieries. 
His resignation at this time occasioned considerable 
surprise among his friends and acquaintances through
out the region, as this is the second time he has resigned 
as inspector to accept a position witb private parties. 
Some years ago he resigned the inspectorship to accept 
the superintendency of Messrs. Linderman A Skeer's 
collieries, a position which he filled with signal success 
up till last fall. During his first incumbency of (be 
inspectorship he made a record as one of th«* ablest and 
most conscientious of the state's officials. His ability 
as a mining man and bis evident fitness for an import
ant executive position soon attracted the attention of 
Messrs. Linderman & Skeer, who offered bim a hand
some increase over the salary the state paid him, and 
naturally he accepted the offer. Last fall, being aware 
that the Stockton collieries would probablv be aban
doned in a few months, he became a candidate forthe 
position he bad formerly resigned, and after a hard 
fought competive examination, lie was recommended by 
the board of examiners for appointment. H e had only 
served a few months of the term for which he was 
appointed, when Mr. Van Wickle, who is thoroughly 
familiar with his ability aw a mine manager made him 
an offer which he wisely accepted. In this change, the 
state loses the services of an inspector who ranks in abil
ity and general mining knowledge with any inspector of 
mines in the world, and Mr. Van Wickle secures one of 
the most competent mine managers in America. 

Mr. Cyrus Robinson has resigned as engineer and 
manager of the mining department of the Jeffrey Mfg. 
Co., of Columbus, Ohio, and accepted the position of 
manager of the J. II. McEwen Co., with headquarters 
in New York city. 

" A Few Facts and Figures of Interest to Mining 
M e n " is the title of a leaflet issued by Charles Henry 
Davis, C. E., and T. AV. Sprague, S. B., of 09 Cedar St,', 
Xew York, who are consulting and supervising engi
neers making a specialty of the thorough examination 
of mines, mining properties and water powers and 
reporting on the best and most economical means for 
power transmission. 

At the commencement exercises of the graduating 
class of '90 from tbe Steven's Institute of Technologv, 
Hoboken, X. J., held June 18th, 1S9C>, the degree "of 
Doctor of Engineering was conferred by the faculty and 
trustees of Steven's Institute, upon Commodore George 
W. Melville, Engineer-in-Chiet of the United States 
Navy, in appreciation of the excellent engineering work 
performed by < 'onnnodore Melville for his country and 
the advancement of the science of steam engineering, 
well illustrated in the world wide famed "White 
Squadron." < >nly once before in the twenty-five years' 
history of the Steven's Institute has the degree of 
Doctor of Engineering been conferred, and then upon 
Professor R. H. Thurston of Rhode Island, who form
erly occupied the chair of Mechanical Engineer in 
Steven's Institute, and is now director of Sibley College, 
Cornell University. 

The Garlock Packing Co., of Palmyra, N. Y. and 
Rome, Ga., have closed their office at Omaha, Neb. and 
opened a new office and salesroom at 1713 Wazee St., 
Denver, Col. Mr. Chas. B. Whitman, who is manager 
of the same, is well and favorably known by the trade 
and needs no introduction at our hands. The principal 
salesrooms of the company are at New York, Chicago, 
Philadelphia, Denver, St. Louis, Pittsburg and Boston. 
The (iarlock Packing Co. are manufacturers of high 
grade packings for steam, water, gas, ammonia, etc. 
They manufacture water proof hydraulic packing, also 
high pressure packing which is especially adapted for 
high pressure work on locomotives, stationary and 
marine engines, and is designed to insure long service. 
Samples, catalogue and prices will be mailed on applica
tion . Address the nearest office. 
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Ventilation. 

Editor Colliery Engineer and Metal Miner: 

Sin :—Please insert the following question in vour 
valuable journal for answer by some of your correspond
ents : 
Tbe upcast and downcast of a mine are each l'xl^'x 

400', connected by three airways, each tj'xS'x750'. The 
water gauge is 1 inch. A fall occurs in one of the air
ways, closing off the current, the horse-power remaining 
constant. What change w ill take place in the quantity 
passing and in the water gauge? Yours, etc., 

STUDENT, Uniontown, Pa. 
June Ad, 1896. 

Methods of Working. 

Edit •• ' .dn. i •/ Engine, r I M. Lil Mim r * 

SIB :—I would be glad to hear from your correspondents 
as to tbe methods they would adopt for working a coal 
seam where conditions are as follows : Dip, about. 2U to 
25degrees, regular, with no basin. Seam, cut off bv fault 
2,500 feet from outcrop. Coal, 0 feet thick. Character 
of coal, hard bituminous. Bottom bench of lli inches, 
rather soft. Roof, IS inches of draw slate, hard to hold; 
above that, a slippy shale, treacherous. Fire-damp 
given off. Considerable water. Product to enter do
mestic coal market, as it will not coke. Yours, etc., 

R. M. S. B., Henrv Ellen, Ala. 
May 20, 1896. 

Explosives. 

Etlil'ir Colliery Engineer and Mela! Mimr : 

SIR:—I would be pleased if some of your able con
tributors would give m e some reason why dynamite will 
not explode under the following circumstances : I have 
a well 5 inches in diameter and 139 feet deep, with 120 
teet of water, at the bottom of which I tried to explode 
a stick of dynamite with a magnetic battery. The cap 
exploded, but the dynamite did not. I then took the 
dynamite out and tried it on the surface, and it ex-
exploded all right. I then put two caps in one stick 
and put it in the well with thesame result as before; 
tbe caps exploded, but tbe dynamite did not. I also 
tried it on the surface, and it exploded all right. I then 
fixed up a cartridge of powder, put it in the well with
out any dynamite, and it exploded all right. Now, the 
question is, why would the dynamite not explode, while 
the powder and caps would?" W, A. G R A Y , 

May 23, 1896. Horse Creek, Ala. 

A Question of Methods. 

Editor Colliery Engineer and Metal Miner: 

SIK ;—In your May issue there are three solutions to 
tbe "tree" problem, a geometrical, an algebraic, and 
an arithmetical solution. The geometrical and algebraic 
solutions were perfectly clear, succinct and compre
hensible, except that Mr. McTaggart might have simpli
fied bis solution by eliminating the unknown quantity 
y and proceeded with x, as it is solvable very easily 
with x as the only unknown quantity. The difficulty is 
with the last so'lution submitted by Mr. Duncan," of 
Dunbar, Pa. Will you or Mr. Duncan kindly explain 
the arithmetical reason for dividing the difference of 
the squares of the perpendicular and base bv twice the 
perpendicular? What mathematical authority is there 
for solving the question this way? I think the formulas 
are : 

1. i Base- -j- perpendicular*- = hypothenuse. 

2. | Hypothenuse** — Base'-' = perpendicular. 

3. | Hypothenuse1* — perpendicular1 — base. 
By what rule of arithmetical reasoning does Mr. 

Duncan solve this problem .' His formula is : 
[ 1120*) — 100J) ] -:- 2 - 120 = ans. 

W h y does he divide the result of the brackets by 
2 • 120, which is twice the perpendicular? An ex
planation will be gratefully appreciated by manv of your 
readers. Yours, sincerely, .1. E. WATKINS," 
May 27, 1896. Taylor, Pa. 

Broken Shaft. 

Editor Colliery Engineer and M.'al Miner: 

SIK :—Please publish the following as m v solution of 
Mr. Noll's question regarding the broken shaft, in 
March issue: 

Q U E S . — A t Kangley Mine we have an endless rope 
syslem of haulage with 21 miles of I "crucible steel wire 
rope worked with an engine of (be Litchfield pattern 
with 12"x2U" cylinders and a 7 foot cog-wheel, to which 
is attached a 4 foot drum. Placed ;; feet behind this 
drum is another drum whicli is equipped with Walker's 
slide rings. This drum is not Connected with the engine, 
but is worked by tbe rope passing from the forward 
drum back to tbe Walker drum with five laps, thence 
tothe tension wheel, and on to the inside. The shaft, 
which is a six-inch one, has broken at two different 

times within four months. What would cause the break
age of such a large shaft, it being onlv 4 feet long? 
Could the variations in the grooves of the drum made 
by the wear of the rope cause the fracture'.' 
If the dnims were not set true with each other, would 

that cause the break? 

A N S . — T b e rope that pulls tbe loads has the greater 
strain, ami will groove the drums deeper than the rope on 
the end that leaves the drums, thereby making the cir
cumference of the drums smaller on the end that receives 
the ropes than they are on the other end (especialIv is 
this so if the drums are wood lagged). Tbis form's a 
gigantic differential pulley, and the ropes must either 
slip or the sbaft must break. There are five laps on 
the drums, making ten \" steel ropes, whose combined 
breaking strain would be 220 tons for 7 strand rope. 
Hence, the shaft must break before the rope. 

J. S. C H E W , AVhat Cheer, Ia. 
May 22, 1S96. 

Algebra. 

Editor Colliery Engineer and Mel.d Miner: 

SIR :—Please publish the following in vour next issue 
in reply to J. I'. Wolfe, Big Stone Gap, Va. 
A and B dig a ditch 10(1 feet long for *?100. Each re

ceives $50.00; but A receives 25 cents per foot more than 
B; bow many feet does each dig? 

Ans.—As A receives 25 cents per foot more than B, it 
follows that A will dig J of A of Ull) feet less than B. 
Then-fore, if we take 1 of & of nm feetfrom50feet (which 
is half the length of the ditch), we will then have the 
amount of feet to be dug bv A, whicli will be 50—(A of J 
of 1(H)) = 43.975 feet. The amount per foot will be found 
by dividing fifty dollars bv the amount in feet of the ditch 
dug. Therefore, the amount per foot that A willreceive 
will be $50.00 -H 43.975 -= $l.i:!{-;-!*j per foot. Now-, as 
B receives 25 cents per square foot iess than A, it follows 
that he will dig -I of J of 100 feet more ditch than A. 
Therefore, the length of ditch in feet dug by B will be 
50 + (I of J of 100) — 56.025 feet. The amount per foot 
will be found as in case "A." Thus, 50 -*- 56.025 = 
S!i.,'..Vi cents per foot. C. R. SCUKKAH, 
June 12, 1896. Braceville, 111. 

Let x — number feet A digs. 
Inn — .*• = number feet B digs. 

— dollars per foot A receives. 

50 
. _ = dollars per foot B receives. 

Then, since A receives 25 cents more than B, the 
equation becomes 

50 50 

loo -

Clear of fractions, 
211,000 — 200 .<• — 200 x = 100 x — .<-*-. 

Transposing and collecting, x2 — 500 x — — 20,000. 

Whence, .<* —250 ± i ii2,5nn — 20,000! 

.** = 250 ± 1 42,500. 
J* = 250 ± 206.15 +. 
x = 456.15 ft., or 43.85 ft. 

The first is visibiv not right; therefore, 
x = 43.85 ft. 
100 — x = 56.15 ft. 

I A digs 43. S5 + ft. 1 . 
\Bdi|s 56.15 +ft. }A"swer. 

Respectfully yours, 

JOHN G. SMYTH, 

June 8, 1896. Wilkes-Barre, Pa. 
[We have also received a solution similar to the latter 

from W. S. Cope, McDowell, W. Va.—ED.] 

The Fifth and Higher Roots. 

Editor Ct.lli.rg Engineer and M.t.d Mim, .-

SIR : — T O afford a comparison of tlie practical value of 
the different methods of extracting (he fifth root, per
mit m e to (ind, bv the method I proposed in vour March 
number, the fifth root of 21035.8, which root has already 
been found by the methods proposed by Ajax and Mr. 
Hannah. Let h -= 7*"' = the fifth pnw'er of the trial 
root. Then, 

* 2 [ 21035.8 

iiy+\ 

- ""' / 21035.8 - "- V 

-7- +* ( **„':«.» + P ) + 
.2244302 •• . 

•1 + 

- = 2 r '•' 

'* V 21035.8 

Substituting this value of Kin the following equation, 
we have 

A' _ A'* K' 
5 ' 1 X 2 X 5 ! + 1 X 2 X 3 X 5 S - * 

1.0450080 +. 
I 21035~8 - ; • 1.0459086 + = 7.321360 +. 

Again to find the 10th 1 tofl,000. Leti i"". Then, 
,111111 - i"" , iiKHI - iH" \ i 

, + 2>° r* V i,oo<r+a" > 
zI.IIIIO - 2 1 0 Y i 

'(,.„,„> .-•>••.) +J=--02371652661731+. 
Substituting this value .it" A'in the full,,wing, we have 

r = l+ K + -*-""' «"" 
in _ 1 • 2 in-* 1 X 2 > 3 til* 
A ' _ _, 

+ 1 X 2 > ,*1 • 4 X in1 W/6311574963 +. 

Multiplying this value nf x liv *_', 

,J 1, < N H) 1.9052023149026 

\ 
It will be seen that the degree ni accuracy attainable 

by the foregoing method is much greater than can be 
had by tbe use of a table of (i figure logarithms. 

Yours, etc., s. A, COREY, 
June 10, 1896. Hiteman, Ia. 

PRIZE CONTEST. 

Prizes Given for the Best Answers to Questions 

Relating to Mining, 

For the best answer to each of the following questions, 
the value of $1.00 in any of the books in our book cata
logue, or six months' subscription to T H E COLLIEKY 

ENOINEER AND METAL MIXER. 

Fin* the second best answer to each question, the 
; value of Ut cents in any of the books in our book cata
logue or three months subscription to THE COLLIERY 
ENGINEER AND METAL MINER. 
Both prizes for answers to the same question will not be 

awarded la ting one person. 
Conditions. 

i First—Competitors must be subscribers to T H E COL
LIERY E N G I N E E R A N D M E T A L M I N E R . 

Second—The name and address in full of the contestant 
must be signed to each answer, and each answer must be 
on a separate paper. 

Tliinl—Answers must be written in ink on one side of 
the paper only. 
j Fourth— "Competition contest" must be written on 
the envelope in which the answers are sent to us. 

Fifth—( hie person may compete in all the questions. 
Sixth—Our decision as to the merits of the answers 

shall be final. 
Serenth—Answers must be mailed us not later than 

one month after publication. 
Eighth—The publication of the answers and names 

of persons to w h o m the prizes are awarded shall be con
sidered sufficient notification. Successful competitors 
are requested to notify us as soon as possible as to what 
disposal they wish to make of their prizes. 

Competition Questions for July. 

QUES. :2;}5. Can you suggest some new and improved 
arrangement by which we can dispense with the wire 
gauze cylinder in our new safety lamp? Do you think 
we could substitute for the meshes of the gauze an annu
lar space between two short tubes? and if vou do, show 
how a flame passing through a relatively long space of 
annular section would more effectively quench a flame 
than the line wires of a mesh. 

QUES. 230. Please look at a map of the North Ameri
can continent and find for m e the longitude of St. 
John's, situated on the easternmost coast of Newfound
land, and tbe longitude of Cape Flatte, situated on the 
westernmost coast of the United States ; and having 
found the tvvo longitudes, show wbat would be the time 
of day at St. John's when it was 12 o'clock, noon, at 
Cape Flatte. Please also explain how vou calculate 
the time for St. John's. 

QUES. 2.'J7. Wi* have contracted to work a large royalty 
of 1,1.100 acres of very fine coking coal, and the whole o'f 
it. except a small patch where we have sunk the shafts, 
lies under a lake. The seam is 5 feet thick and pitches 
from the shafts in the direction of its greatest length at 
the rate of one foot vertical for every 20 feet horizontal. 
The rock above the seam is a soft slaty limestone, and 
admits much water, and on this account I hope you will 
repeat your former acts of kindness and explain tome 
with tlie help of a diagram how you think I should 
work this coal to keep the working face dry and avoid 
much expense in the general drainage. 

QUES. 2:!8. AVhat system of pumping would you 
adopt, in working the seam mentioned in the former 
question, to discharge the water feeders of the mine 
into the sump at the bottom of the pumping shaft? 

QUES. 230. It has been repeatedly observed that in a 
rectangular hoisting shaft where the cages are nearly as 
long as the shaft is wide, the horse power of the hoist
ing engines has to be increased in the proportion of the 
square root of the cubes of the velocities, instead of as 
you would think, directly as the velocities; as for 
example let ** be the velocity, then the power required 

is in the proportion of i' ir*. Can you give m e a good 
reason for this singular increasing resistance that occurs 
in hoisting with large cages in rectangular shafts? 

QUES. 240. A pound of coal, when burnt, develops 
11,1)00 heat units, English. At what velocity, then, 
would this piece of coal have to move thro ugh "space to 
store up as much mechanical energy in its mass as would 
be exactly equal to the mechanical equivalent of tbe 
heat units due to its combustion. State the result in 
miles per hour. 

Answers to Questions which Appeared in the May 

Issue and for which Prizes Have Been Awarded. 

QUES. 215.—In surveying around (he bottom of a 
mountain, we made all the necessarv levels and insets 
to determine the correct, figure of a truly horizontal base 
that was just touched by tbe western" side of an out
cropping eoal seam. From the plat we found the figure 
to be practically that of an ellipse, with its major axis 
coursing from south to north 0,012 feet, and the minor 
axis coursing from cast to west for 2,842 feet. The 
mountain is 1,800 feet high. The cai seam is 4 feet 
thick, and is overlaid with a strong sandstone. W e 
levelled om* transit at a distance of 114 feet eastward of 
the eastern end of the minor axis, and with the center of 
the telescope ;it an elevation of 4 feet 1 inch above the 
calculated level of the base, the bottom of the eoal seam 
here made an angle of elevation of 38° 20', and the dis-
lauee, measured in a straight line from (he plumb point 
ou the ground to the bottom of the coal seam, was found 
to be 1,02'i feel. Xow, I wish to know three things that 
I am sure vou will calculate for me. 
First—What is the pitch oflhe seam? 
Second—What is the area of the seam V 
Third—What percentage of this scan uld be reason

ably worked V Show with a sketch how you find the 
pitch. 

http://rniil.il
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W e are sorry to say this question has again been 
attempted and all have failed. One gentleman sent in 
a good solution bul In- took the minor axis al 2,482 
instead of 2,842. Another gave the contents instead of 
the area for the second request.—EDITOR. 

QUES. 222.—In a mine shaft in course of being sunk an 
iron kettle full of water was hoisted from the bottom at 
a mean velocity of 0 feet per second. The kettle was 
cylindrical in shape and 3.5 feet in diameter and 3.5 
feet deep, and by some unknown cause around hole had 
been cut through tbe bottom, and it bad ;i mean diame- ' 
ter of 3 inches. The result was that the kettle left the 
sump in the shaft bottom full of water and arrived at 
the top of the shafl empty, and by coincidence the dis
charge of water just ceased at the moment the kettle 
reached the surface. Now, I will be obliged if vou will 
deduce for me, out of these facts, the depth to which the 
sinking has advanced. 

Axs.—The contents nfthe kettle in cvlindrical feet are 
3.53 = 42.875. The contents of tbe kettle in cylin
ders 3 inches in diameter and 12 inches in length are 
42.875 X Hi = 686. The mean velocity of discbarge is 

I M X-lW9
4 X .62 =-- 6.5819 Ee. 

The time of discharge is 

feet per second. 

- — 104.2240 seconds. 
1 3.o : 2 X fi4.4 >• .62 

The height to whicli the kettle would rise to emptv, or 
tbe deptli of tbe sinking, is l(V4.224fi X 6 = 025.347(i feet. 

1'. .1, WAI-NII, Lemont Furnace, Pa. 
Second Prize, M O R G A N D. ROSSER, Kingston, Pa. 

QUFM. 223.—In trying to find out the combustible sub
stance that would give the best results in generating the 
flame in our new- safety lamp, I have fallen across the 
following 
afraid that 

.let: 

di 
will s h o w I.i 1 
of pure hydn 
more heat is g 

s combines with twu 

that completely puzzle me, and as I am 
er attempts to solve the riddle would 

rope, \\ inches in diameter, with hemp center, is 3.05 
pounds per foot. 

3,000 X 3.65 _ .„ . , . ,. . 
s ._ = aAio tons weight of rope. 

Breaking load is HO tons and safe working load with 

factor of safety — 5 is X =22 tons. 

22 — 5.475 = 1(1.525 tons gross weight cage and load. 
C H A S Kn tjow nos, Traei* I 'ity, Tenn. 

Second I't'-.,, \ \V, \'\ VNS, I'et i*os, Tenn, 

QUES. 226.—Will you explain to me, with a neat draw
ing, bow it occurs that the horizontal planes at the two 
ends of a perfectly straight line of sight are never par
allel, although the telescope is set truly level at the ends 
in question? Again, while yon are busy, you might show 
m e how it is that we cannot get a " perfectly .straight " 
Une of sight, and the longer that line is, the greater is 
the divergence. Further, make a bold finish by show ing 
the reason why a sight made over a surface heated with 
the rays of the sun can never be trusted for accuracy. 

A N S . — A line is said to be level (apparently ), when it 
forms a right angle with the earth's radius or is tan
gent thereto. That the planes at the end of the line are 
not parallel is due to the spherical shape of the earth. 
The divergence of the planes fnun the apparent level 
depends upon the distance between them. W h e n this 
distance is small, Ihe angle of divergence will deflect so 
little from the apparent level that the planes seem to be 
parallel, but as a matter of fact, tbey are not. 
The cause why a perfectly straight line of sight cannot 

be obtained is due to the rays of light passing through 
the air being curved downward. This downward curva
ture makes the point sighted to appear at a higher level 
than it actually occupies and the result is a broken line 
that will be somewhat longer than the true line, and 
the longer the line of sight the greater the difference. 
The reason why a sight made over a surface heated 

witb the ravs of the sun cannot be trusted is that some 

AN S . — T o obtain the highest elticiency the water 
must (1) enter and pass through the wheel without 

loss by friction and foam and ( 2 ] 
must reach the tail-race with
out absolute velocity. Witb 
cups which are merely radial 
vanes as in the California 
•'Hurdy-gurdy" shown at A, 
the impinging jet of water A* 
is deflected 90° to B and passes 
a w a y with considerable ve-
city w bile w i t h properly 

curved vanes shown at c, c', 
the jet is reflected 180°, thus 
)i*oducingas much energy from 
Is reaction as from its action 

""MOM'"«,»«»"" •"' d o u b l e that of thc radial 
straight, vanes, their relative 

efficiencies being as 40 to 80 # ofthe theoretical water 
power. For complete refieciion the inside surfaces of 
the reflecting cups are parabolic. 

CUAS. ED. BOWRON, 

Tracy City, Tenn. 

T h e calorific p o w e r of C IIk is 

[6T4 : H= loVi) and ' Part °' CH' 

1, I will be obliged to you if you 
it occurs that when two volumes 
ubine with one volume of oxygen, 
than when one volnnie of marsh 
1 volumes of oxygen. One thing I 

have noticed that may help you to find an answer, and 
that is, the hydrogen and oxygen produce water that is 
a liquid, whereas the marsh gas and oxygen produce 
liquid water and a permanent gas, and, strange to say, 
coal gas that contains a high percentage <>f C, II, gives 
off less heat than C //,, and oils, such as are burned in 
lamps, give off less beat per unit of weight than any of 
the gases under notice, and yet we know tbat a large per
centage of energy is concealed somehow in burning these 
hydro-carbons, but it is not given off as beat, but I have 
no doubt you can tell m e something that will remove 
the mystery. 

ANS.—The calorific power of hydrogen is 34,402 and 
2 parts of II unite with S times its weight of oxygen in 
burning to steam whose specific heat is 0.4805. Hence 
the maximum temperature of combustion or "heat 
given out" will lie 

34,462-(8 + 1) (51.95-| 537) „ 

(8 + l)X0.480o " = ( v 4 3 C- {1)" 

In this a correction for the latent heat of steam 537° C , 
and for the difference between the specific heats of water 
and steam, 51.05 is made. 

(3 X80S0] - 34.4H2 _ 

4 

14,678 (c= —^° 

unites with 3.2 parts of 2 0, ( = 4 X 16 = 64) to form 

2 H, 0 + C 0? in the relative weights of (3.2 -f 1) X jjjj = 

2.01, and 4.2 — 2.01 = 2.10, whose specific heats are 
0.4805 and 0.2104. 

Hence, 

T = ^V$-[^01X^1.00 +Ml)] 
2 X [(2.01 x .4805) - 12.10 • .2104]] ' L' {~> 

Hence we see from (1) and (2) that hydrogen de
velops the greater heat as stated. 

CHAS. E D . B O W R O N , Tracy City, Tenn. 

QUES. 224.—All the plants in the vegetable kingdom 
of life are grouped under four distinct divisions, as 
Thallogens, Acrogens, Endogens, and Exogens. Will 
you, therefore, name for m e a single example in each 
division that flourished during tbe ( arboniferous period, 
and also a single example in each division of plants that 
are living now in your state or country ? 

ANS.—Tbe four great divisions of the vegetable king
dom to which the question refers were represented .lur
ing the Carboniferous period by such examples as are 
here given: 

Sub Kingdoms. Representor ire Plants. 

Thallogens. Lichens. 
Acrogens. Calamites. 
Endogens. Grasses. 
Exogens. Coniferae. 

The sub-kingdoms in the vegetable world are now the 
same as they were during the Carboniferous period, and 
tbe four representative examples required for tbis state 
(Pennsylvania) are: — 

Sub Kingdoms. Representative Plants. 

Thallogens. Mushroom. 
Acrogens. llm -•• Tails 
Endogens. Grasses. 
Exogens. Pines. 

JOSEPH- VIRGIN, 

Mine Superintendent, Ilosopple, Pa. 

Second Prize, C H A S . E. B O W R O N , Tracy City, Tenn. 

QUES. 225.—A mine shaft is 3,000 feet deep, and I wish 
to know what weight a first-class steel rope, lj inches in 
diameter, will safely carry in hoisting coal up this sbaft. 
ANS.—Weight of 19-wire strand plow steel hoisting 

parts of the surface become more heated than others, 
thus causing unequal rarefaction of tbe air along the 
line of sight and consequently irregular refraction, that 
makes correct calculation impossible. 

J O H N V E R N E R , Lucas, Iowa. 
Second Prize, A. W . E V A N S , Petros, Tenn. 

QUES. 227.—To work a valuable coal seam, we must 
deliver onto the nearest railway with a branch road of 
our own, and as the surface is very uneven, and the 
possible duration of the seam does not warrant the 
making of cuttings and embankments, we will deem it a 
favor if you will advise us about the haulage we should 
make to be cheap in construction and efficient iu action; 
and, if possible, please support your conclusions by 
reference to actual cases ; anil be careful to note (bat we 
have decided against every kind of locomotive traction. 

ANS.—In this case, where the surface of the ground is 
very rugged in contour, I would for cheapness of con
struction and efficiency in action advise the construction 
of a wire n>pe tramway, on the double rope system. < hie 
of the chief advantages of this system is its capability of 
surmounting anv grade. By using the Bleichert system 
you have a regular service and few stoppages fur repairs 
and no interruptions due to atmospheric inlluences or 
any interferences on account of surface traffic. The 
expenses of operating are very low. Terminals can be 
established at tbe places most convenient for receiving 
and delivering. These facts just noticed prove the 
advantages of wire rope tramways where the grading is 
very irregular. The Bi-Metallie Mining Co. of Granite, 
Montana, has a tramway 0,750 feet in length, with a fall 
of 1,225 feet. Tbe descending load develops 14 horse
power, which is used to run the crusher and elevator, 
capacity 250 tons in 10 hours. Cost of transportation •> 
cents per ton per mile. 
The Granite Mountain Mining Co. line at Rumsev, 

Montana, is 8,750 feet long, with a fall of 1,207 feet and 
develops over 14 horse-power. There is a span of 600 
feet and from Fred Bun bill down to the mill at Rum
sev, the grade is usuallv so steep as to fall 1' in 2'. 
the Split Kock Cable lioad Co. of Syracuse, N. Y., has in 

operation a line 10,500 feet long. Daily capacity 750 tons. 
There exists in nature hardly a supposable difficulty, 

which would bar the introduction .if this system of 
transportation. I would advise the owner of this valu
able property to inaugurate a correspondence witb the 
Trenton Iron Co., Trenton, N. J., and the Lidgerwood 
Mfg. Co., New York Citv. 

A.W. EV A N S , Petros, Tenn. 
Second Prize, C H A S . E. B O W R O N , Tracy City, Tenn. 

QUES. 228.—Sometimes in mining, where the seam is 
situated above the drainage level of the district, water 
can be collected at the surface and conveyed down the 
shaft in pipes to do the work required in pumping, haul
ing and ventilating. This great water power is applied 
through the medium of hydraulic engines, in which a 
stream of high pressed water is projected onto reaction 

blades, whose surfaces are curved to secure total reflection 
instead of simple deflection. Now, to make sure that 
we all understand tbe explanation given, will you still 
further assist us by answering two questions? 
First—AVhat are the curves that are given to tbe inside 

surfaces of the reflecting cups, of the reflex water wheel ? 
Second—Show by a sketch and the necessary explana

tion, that with total reflection more power is obtained 
than could be secured with a deflection of 00° from the 
plane of the wheel's rotation? 

The Care of Mine Mules. 

Every mine manager and operator knows that not
withstanding the mule is a hardy and tough animal, he 
is afflicted with certain diseases, and is either incapaci
tated for a time at least, or dies, entailing considerable 
loss. Besides, many mine mules are totally incapaci
tated by injuries that if properly handled would result 
only in temporary disablement. 
It is a recognized fact that in man, the highest order 

of animal life, tbe stomach isthe most important factor 
in determining the degree of health enjoyed, and that if 
the Stomach and digestive organs an* in perfect condition, 
the bodily health of a man is good and he is physically 
able to do a large amount of labor. This same condition 
exists in mules and horses. The leading stock breeders 
of the world recognize tbis fact and profit by it. 
W e do not believe in advertising in this journal any 

preparation or appliance tbat has not received unquali
fied endorsement from some mine manager or other 
ollicial in w h o m we have confidence, as we believe it is 
our province to not only publish such articles as are 
practical and useful to mining men, but to keep our ad
vertising columns five from advertisements ofa doubtful 
character. Before accepting an advertisement of " Nu-
triotone," we found that it had been used with excellent 
results for several years bv the Lackawanna Coal Co., 
the Alt. Jessup Coal Co., the New York and Scranton 
Coal Co., and the Sterrick Creek Coal Co., all operating 
mines in close proximity to Scranton. Each of these 
companies unqualifiedly endorse the preparation. 

Nutriotone is just what its name implies. It is a re
storative and nutritive tonic,—a perfect food auxilliary. 
1 It is intended to supply tbe restorative elements gen
erally wanting in ordinary feed in proper proportion to 
satisfy all (he demands of the animal system. It thus 
improves the appetite, aids digestion, promotes assimila-
1 tion, and increases the activity of all the functions of 
the animal economy, so that the tone of the system is 
maintained in normal condition, and possibilities of 
growth and development intensified. It is a natural 
remedy for the petty ills of the animal system in its re
storative action, and prevents the graver ills and dis
eases by keeping the system in condition whereby at
tacks mav be thrown off. It contains no mineral or 
organic poisons, but it consists of purelv vegetable and 
mineral substances, wliich are so combined as to furnish 
the elements most needed to meet the demands of 
Nature. Its effect is such, that besides curing the dis
eases of mules and horses, it tones up their systems so 
that wounds and injuries heal up in remarkably short 
time. It may be administered in almost any quantity, 

! and its use may be entrusted to any stableman of average 
; intelligence. It is not intended for a food, but it should 
• be used as a supplement, or in addition to ordinary foods. 
1 Nutriotone is manufactured by the Tlmrlev Food Co., 
of 40-42 Franklin Street, Chicago.Ill., and 312-313 Kirk 
Building, Syracuse, N. Y. In the Northern Anthracite 
Field, it is handled at present by the Weston Mill Co., 
of Scranton and Carbondale, Pa., and J. T. Nyhart, 
Peckville, Pa. It is a preparation that merits the atten
tion of mine managers generally. 

A Large Shipment of Electrical Mining Apparatus. 

One ofthe largest single shipments of electrical appa
ratus was shipped recently by the Westinghouse Electric 
and Manufacturing Companv to Great Falls, Montana. 
The shipment filled eight freight cars and the freight of 
that cargo to its destination amounted to 88,000. 
The machinery will be used by the Boston and Mon

tana Consolidated Copper and Silver Mining Company 
in the refining of copper and silver, and it is the largest 
machinery of its kind ever constructed for electrical 
refining purposes. The Boston and Montana Company 
is one ot the largest copper mining concerns in the 
northwest. 
Until a few years ago the copper produced in that 

country was not refined, but the copper matte was --ent 
east, some of it to England, and then refined. Since the 
introduction of electricity into the refining process, tbe 
companies are in a position to compete with the East. 
The Anaconda MiningCompany purchased from West

inghouse some time ago seven '7,00 horse-power generat
ors, of an output of 3,(300 amperes each at 75 volts. Since 
these machines have been in operation the electrical 
process of refining has proved a great success. The 
machinery of the Boston Company will be driven by 
turbines from the waters of Great Falls. 
The generators will be directly connected with the 

turbines. There are two of them, the largest ever made, 
each one of 1,100 horse power, at an output of 4,500 
amperes and 180 volts. These machines were shipped in 
four freight cars, while the others were filled with detail 
apparatus, such as switchboard appliances, etc. 
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LEGAL DECISIONS ON MINING Q.UESTIONS. [ 

I; 
Purchase by Cotenant of Mining Claims.—A tenant 

in common in a junior mining claim cannot buy in the 
title of a senior conflicting mining location, and assert it 
againsl his cotenant in tbe junior claim. 
- Franklin Mining Co. v. O'Brien (Supreme Ct., Colo, i 

43 Pacific Reporter, 1,010. 
Who are Not Fellow Servants.—The foreman of a 
stone quarry (or similar business) owned by a corpor
ation, whose duties require bim to exercise a general 
superintendence over the men, and to make and abro
gate rules for their guidance, is not a fellow servant 
with one of the men. 
Kichmond Granite Co. v. Bailey (Sup. Ct., App. Va. ) 

24 S. E. Rep. 232. 

Foreign Corporations May Buy and Sell Mining 
Lands in North Carolina.—A foreign corporation crea
ted for the purpose of mining and milling gold and 
other minerals in the state may, if not prevented by its 
charter, acquire and dispose of real property in the fur
therance of thc objects of its creation. 

Barcello v. Hapgood, (Supreme Ct.. N. C.) 24 S. E. 
Reporter, 124. 

Measure of Compensation for Taking Mineral Lands 
for Public Uses.—Where, in proceedings to condemn a 
right of way across land, the evidence shows that part 
of the'land is underlaid with mineral limestone, the 
extent to which that fact would tend to increase its 
market value is for the determination of the jury. 
Sanitarv Dist., Chic. v. Loughran (Supreme Ct. Ills. ) 

43, N.E. R. 359. 

Trespass by Agent of Mining Company.—That the 
agent of a milling corporation, in mining coal in certain 
land, acted under the belief that the coal was owned by 
the company, when in fact it did not have even color of 
title, there being no mistake in the identity of the land, 
does not prevent trespass from being an intentional 
one. 
Sunnvside Coal & Coke Co. v. Reitz (App. Ct. Ind. | 

43 X. E. Rep. 47. 

When Punitive Damages Will Not Be Allowed.— 
In tbe abs.-nce of evidence, in a personal damage suit 
against a coal company, of malice or reckless conduct on 
the part of the company indicating a purpose to have 
tbe employe injured, or of a reckless disregard of tbe 
safety of the person of the employe, the jury should be 
confined, in case they return a verdict against the com
pany, (o compensatory damages onlv. 
McIIemv Coal Co. v. Sneddon I Ct". App. Kv. I 34 S.W. 

Rep. 22s. 
Non-Liability of Coal Company for Injury to Em
ploye.—An employer was not liable for the death of an 
employ.- by his falling after having been caught by a 
rope, part of a hoisting apparatus, which commenced to 
tighten up jusl a,- he w as stepping over it, where (hi* 
employe was fully acquainted with the apparatus, and 
it was working as usual on the day of the accident, and 
the employe had been forbidden, and his duties did not 
require that he should cross the rope. 
O'Brien v. Staples Coal Co. (Sup. Jud. Ct., Mass.) 43 

X. E. Reporter, 181. 

Injunction : Mining Claim.—AVhere (he showing 
made by a party desiring a preliminary injunction 
tended to prove that the other party, as lessee of tbe 
owners of an interest in certain mining claims, in which 
the complainant owns tbe largest interest, was working 

; without the consent and against tbe wishes 
of tl nant, and not dividing the proceeds 
good faith, such showing is sufficient to justify the 
injunction, in the discretion of the trial court, on the 
ground that the acts of the other party constituted an 
exercising of exclusive ownership by one tenant in 
i-..i 11. 

Red Mt. Consol. Min. Co. v. Essler (Supreme Ct. 
Montana) 44 Facilic Reporter, 523. 

Engineer and Excavation Contract.—A contract for 
the excavation of ground, for the erection of an inclined 
plane, provided that the work should be done "accord
ing to the directions and under the supervision of the 
engineer in charge of the construction oftbe incline" 
and the work was to be paid for at a certain rate per 
cubic yard. The Supreme Court of Pennsylvania held 
that, the contractor had no right of action, when the 
planes in the incline were so changed as to leave no 
earth excavation to be done, on account of tlie loss of 
possible profits, unless such excavation was directed bv 
thr engineer in charge. 

Huckestine v. Xunnerv Hill Incline Plane ('0. 35 
Atlantic Reporter, 1,108. 

Location of Mining Claims in Town Limits.—The 
fad that land on wliich discovery and location of a 
mining claim are made is within the patent limits of a 
town will 11.it affect tbe title of a locator, where it was 
known prior to the patent of the town that, valuable 
mineral veins existed where the discovery and location 
were made afterwards. 
In ejectment for a mining claim, where it appears that 

tb.* discovery shafts of both parties an* identical, evi
dence that the discoveries wen* made on lands patented 
prior to the dal.-s of discovery of either party should be 
admitted, and the jury instructed if that fact were found, 
n.*ii her pari v could reco*\ IT. 
Movie v. Bullene(Ct. App. Col. 1 44 Pacific Reporter, (iii. 

Construction of Contract of Guaranty.—-A party 
mad.- a contract with another by which he gave the lat
ter tin* sole agency of Ihe sale of the output of a col
liery, " at all points along the line of the N. I;. Co., its 
branches and connections," and agreed to fill all orders 
for eoal sold by such part v to any persons at such points. 
The court held that coal delivered at one of the termini 
of the road on coal docks leased by it and under its con
trol was within the contract, and therefore within a 
guaranty by a third party of payment bythe second 

if money becoming due thereunder. Also, that 
ntract could not be limited by parol to a particu

lar kind of eoal from said colliery. 
Hutchinson v. Root (Sup. Ct. App. Div. 1st Dept.) 

38 N. Y. S, Reporter, 10. 

Deed of Trust on Mining Property.—Where the deed 
of trust on the property of a minin" company does not 
cover the profits arising from the business, the profits 
accruing before tin- commencement of an action cannot 
be intercepted bv the appointment of a receiver, and 
applied upon the'nmrtgage debt, either directly or indi-
rectly, through the use of same in the operation of the 
business. Where the deed covered all the "personal 
property of every kind, now owned or hereafter* to be 
acquired and owned and used, in connection with and 
for use in developing and operatingits said coal mines"; 
authorizing the grantor to take and use the rents and 
income until default, such mortgage did not cover the 
profits or proceeds of the business of mining, such as 
coal, coke, and iron mined and manufactured, and ac
counts from tbe sale of same. 

Ala. Nat. Bank v. Mary Lee Coal & Ry. Co. (Sup. Ct. 
Ala.) lil So. Reporter, 404. 

Illegal Combinations.—A statute denouncing as void 
and prohibiting the enforcement at law or in equity of 
every contract whereby a combination of capital, skill, 
or arts is formed to create or carry out restrictions in 
"trade," or prevent competition in the sale or pur
chase of "commodities," renders void a lease by a 
coal company of a saloon on its property, in which the 
lessor covenants not to permit the sale of liquor, to any 
one else on its lands, and to issue to its employes checks 
in payment of wages, and to redeem all checks which 
the lessee might take in payment for liquors in con
sideration of the payment as rent of two-thirds of the 
profits of the business. 
Texas & P. Coal Co. v. Lawson (Supreme Ct. Tex.) 

34 S. W . Rep. 01! K 

Fire in Mine: Contributory Negligence of Miner.— 
Where a miner after having been notified of the out
break of a fire in a mine in time to permit him to reach 
the shaft in safety, unnecessarily lingered in the mine, 
without notifying the men on tiie surface of bis inten
tion to do so, and it appears it would have been proper 
to stop a fan, which caused a circulation of air in tbe 
mine, or keep it running according to the location of the 
fire, a nonsuit, on the ground of contributory negligence 
should be granted in an action to recover for bis death, 
as said miner had no right to assume that those in 
charge of the fan knew the location of the fire, though 
tbe jury also find that the negligence of the mining 
company in stopping the fan was one of the concurrent 
causes resulting in the death of such miner. 
l'ugh v. Oregon Imp. Co. (Supreme Ct. Wash.) 44 

Pacific Rep, 547. 

Assignment of Lease of Coal Mine.—A lease of a 
coal mine obligated the lessor not to lease to any other 
party any dial land to be operated during the life of the 
lease, and prevented the lessee from dividing his time 
or attention with any other mine for the reason that the 
rent depended upon the number of bushels mined. The 
lessee assigned bis interests in the lease, and the as
signees sought to restrain bim from operating another 
mine, on tbe ground tbat he was still bound by the 
original lease. The Supreme court of Iowa held that 
no right to insist on tbe obligation between the lessor 
and the lessee was transferred to the assignees, but that 
thev acquired only such rights as their assignor had 
under ihe leas.*, and were bound in his stead bythe 
obligations. An assignment of a lease of a eoal mine, 
with the good will of the trade, does not carry with it 
an obligation that the assignor will not again engage in 
the same business in the vicinity. 

Fidlay v. Carson, 00 X. W. Reporter, 759. 

Mining Claim—Failure to do Assessment Work, etc. 
—The owner of a placer mineral claim does not forfeit 
his right to same, so as to render it subject to relocation, 
by failure to perform the required annual assessment 
work during a time when adverse possession is held by 
another, when he commences an action for its recovery 
within tbe statutory time. 
AVhere the owner of such a claim, wdiich was errone

ously included in a sale under a decree of court, moved 
bis effects from.the claim, and absented himself for two 
years, allowing the purchasers to work it without objec
tion, while he knew tbat their title was invalid, and 
intending to claim it only in case their development 
rendered it profitable to do so, bis acts will constitute an 
abandonment. 
Trevaskis v. Peard (Supreme Ct. Cai.) 44 Pacific Re

porter, 246. 

Hydraulic Mining.—An injunction, says tbe Supreme 
Court of California, will not be granted "against the use 
by a mining company of a ditch, across the land of 
another, for carrying detritus from an hydraulic mine, 
on the ground of an improper and injurious exercise of 
I the easement, where it appears that the water in the 
. ditch caused a slight caving in ol" the land of the com-
1 plainant, but did not. cause or threaten any appreciable 
danger. Also that in -tn action to abat: ic 1 nui;. ir* 

negligence of this foreman in failing to delay the start
ing of the machinery, and also in failing to detach the 
chain by whicli the elevator was operated, the Appellate 
Court of Indiana says tbat such employe cannot recover 
for the injury, unless be shows that the foreman's negli
gence was the omission of a duty owing hy the company 
to the employe, the discharge of which duty was 
intrusted by the company to the foreman. 
New Pittsburg Coal & 'Coke Co. v. Peterson, 43 N. E 

Rep. 270. 

Coal Lands—Agreement to Sell, Adverse Posses
sion, etc.—Tlie effect of the record of articles of agree
ment, showing the purchase of the coal on certain land 
from the equitable owner, as notice to all the world, is 
not affected by the fact that the legal owner of the 
premises subsequently gives to the former vendor a deed 
vesting in him a complete title to tbe premises. 
The possession of the surface of the land is in no way 

adverse to the right of possession of coal beneath the 
surface by another under an agreement for the sale of 
such coal. And, the purchaser of coal beneath the sur
face is not bound to take actual possession in order to 
preserve his title to it. 
A recorded contract for the sale of a tract of land, and 

also of coal beneath the surface of an adjoining tract, by 
the equitable owner of such properties, is not merged in 
a subsequent deed of the latter tract by the legal owner 
' tothe purchaser. 

Lulay v. Barnes (Supreme Ct. Penna.) 34 Atlantic 
Reporter, 52. 

Apportioning Interests in Mining Claims.—The Own
ers of a certain mining claim and the owners of sundry 
adjacent claims, between w h o m and the owners of the 
first claim there bad been disputes as to their respective 
I rights in certain locations, organized a mining company, 
and conveyed to it their various rights in the disputed 
' locations. <>ne half of the stock was assigned to the 
owners of the first claim. The other half was placed 
! in trust for the owners of other claims, who could not 
agree upon a division of the stock, with an under
standing that account should be taken of the ore 
from the several locations, and the proceeds, after de-
' ducting one-half for the owners of tbe first claim, should 
be paid to the grantors of the several claims. Subse-

1 quently, in a suit brought by third parties against the 
assumed owners of a mine on one of the disputed claims, 
i it was adjudged that an interest in the location belonged 
to such third parties. The court held that in the absence 
I of some of the parties interested in the stock of said 
mining company, held in trust, the court could not, in 
' such suit apportion the stock so held, and direct a 
transfer of the shares, but that the most that could be 
! done was to adjudge that (be assumed owners of the 
disputed mine should transfer a proportion of such in
terest as they had in such stock to the parties found to 
have an interest in the location. 
Wheeler v. Billings (U. S. Cir. Ct. App.) 72 Federal 

Reporter, 3111. 

Coal Production of the United States in 1895. 

Mr. E. W . Parker, statistician of the United States 
geological survey, has completed the compilation of the 
statistics of coafproduced in the United States during 
the calendar year 1S05. Tbe total output from all mines 
was 171,«S04,742 long tons, or 102,420,411 short tons, 
having a total value at the mines of §107,572,477. This 
shows an increase over the production in 1804 of about 
10,350,lll)l) long tons, and an increase in value of about 
fill,500,000. The output of anthracite coal in Pennsyl
vania increased from 46,358,144 long tons in lS94to 
51,785,122 long tons in 1S95, a gain of over 5,400,000 
longtons. The value increased onlv about ̂ 3,500,000, 
from $78,488,063 to $82,010,272, showing that anthracite 
coal waa cheaper in 1895 than in 1,804. 
The product of bituminous coal increased from 118,-

820,405 short tons of 2,<HR) pounds in 1804 to 134,421,974 
short tons in 1805, a gain of over 15,500,000 tons. The 
value increased about $8,000,000. There was an in
creased production in all but five of the twenty-nine 
coal producing states. Alabama and Pennsylvania 
showed phenomenal gains of more than 25 per cent., 
Alabama increasing from 4,307,178 short tons in 18114 to 
5,679,775 tons in 1895, with a valuation of $5,348,795, 
and Pennsylvania from 39,912,463 short tons to 50,017,-
440 short tons, valued at $35,902,078. Tbe states in 
which a decreased product was shown were Georgia, 
Kansas, North Dakota, West Virginia and Wyoming. 
The principal loser was Kansas. 

The following table gives the production of the sev
eral states: 

such ditch, evidence of a custom of 
all hydraulic mining is admissible. 
under the laws of the United Slates, 
ing land, over which an adjoining n\ 
years, by local custom, ami from ne 
such ditch to a river, took subject 1 

iing such ditch in : 

\nd further thai, 
patentee.if min-

icr bad f..r several 
'ssity, maintained 
the easement, or j 

right ot the milling companv to use the ditch for such 
purpose across (he •patented lands of ihe other. 
Jacob v. Day, 44 Pacific Reporter, 24:!. 

Responsibility for Injuries in Coke Yard.— AVhere a ; 

parly was eu,ployed in a coke yard, and was directed tl. 
clean thr sprocket wheel of a slack elevator bv the fore
man of tbe company, it bring the dulv.if tlie foreman 
lo control, employ and discharge such men, und to look 
alter and keep the machinery i„ repair and running, 
order, an.l Mich party was injured on account of the 

STATES. 

Alabama. 
Arkansas 
California.. 
Colorado. 
iJiMiniia 
Illinois. 
Indiana., 
Indian Territory. 
Iowa.. 
Kansas. 
Kentuckv 
Maryland 
Michi-^nn 
Missouri . 
Montana. 
New Mexico.. 
Nortli Carolina 
Nortli mid South Dukot 
Ohio 
Oregon. 
Pennsylvania 
Tennessee. 
Texas 
Utah. 
Virviniii,. 
Washington 
West Virginia 
Wyoming 

Total bituminous 
Pennsylvania anthra 

Grand total 

SHORT TONS. 
1895. 

5,679,775 
598,822 

3,076,000 

17,785,864 
4,010,554 
1,209.985 
4,192,659 
2.584,356 
:; !i 17.7:11 
3,915,585 

112,322 
2,360,350 
1,489,103 
718,954 
24,900 
39,197 

18,376,187 
73,685 

50,017,446 
2,533,304 

184,959 
459,186 

1,840,576 
1,191,410 

11,424,868 
2,277,321 

134.421,074 
ito.. ,17,999,387 

11)2,420,411 

V A I . C E . 

1895. 
5 5,848,796 

751,156 
175,778 

3,666,628 
215,868 

14,289,167 
3,653,881 
1,735,454 
5,086,289 
3,112,807 
2,:02,747 
3,160,592 
ISO, oif. 

2,708,675 
2,815,906 
i,o:o,:i20 

41,850 
42,046 

10,637,558 
247,901 

85,002,678 
2,848,182 
913,138 
590,649 
870,465 

2,577,968 
7.:S7,120 
8,025,611 

1115,668,206 
82,019,272 

H97.672.477 
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DOORS IN MINES. 
THEIR EFFECT ON THE AIR CURRENTS. 

Their Use, Abuse, and the Extent to Which They May 

he Avoided. 

By James Blick, Inspector of Mines. 

(Read before a joint meeting of the Western Penna, Cent ml Min

ing Institute and the Ohio Institute of Mining Engineers), 
,,l 1 pill 

,11 pi 
We have no definite knowleds 

where mine doors were Aral used 
they were introduced away back 
mining operations, w h e n the people were groping along 
in the dark, seeking knowledge the best w a v they Could, 
to enable them to ventilate their mines ; also to find out 
some method or appliance whereby they could procure 
a light for use in the underground workings that would 
not ignite the explosive gas, which was and had been 
the miners' most deadly e n e m y from the earliest period ! 
of coal mining, an e n e m y which they were unable to 
combat, having no means at hand wherewith to expel it \ 
from the mines or to detect its presence in the mines 
until its deadly blasts were upon tbem. Doubtless the 1 
person w h o introduced the first door into the mines con-
sidered (and rightly so) that he had performed an 
achievement far superior to anv previous accomplish
ment in mine ventilation, and tbat his newly invented 
apparatus was the one thing needful, as by its applica
tion the mine manager could conduct the air current 
through every part of the mine and sweep away the 
deadly gas, thereby removing the danger of explosions 
which the miners so m u c h dreaded, and which often
times suddenly came upon them, like a thief in the 
night, without the least warning. Probably the mine 
door, the Davy lamp, and the ventilating furnace were j 
introduced at about the same time, closelv followed by I 
the steam jet, all of which were vast improvements 
upon the most primitive methods of ventilating and 
lighting of the mines, the lirst of which consisted of the 
vigorous shaking of a canvas cloth at the entrance of the 
mine by some strong, lusty person employed for that 
purpose: the second consisting of nothing better than a 
few bright sparks guaranteed bv the useot the Hint mill; 
but a brighter day had at hist dawned, the mists of 
ignorance were being pushed aside by intelligent action; 
the old pioneer miners were n o w enabled to prosecute 
their calling with a degree of safety never before experi
enced. This gave tbem confidence in their o w n ability to 
Overcome and remove the m a n y obstacles which had 
previously blocked their way to progress and prosperity, 
and had prevented tbem from extending their operations 
to such an extent that would satisfy the growing de
m a n d s for their commodity; and however little value w e 
m a y place upon the mine door, Davy lamp, furnace, 
and steam jet at the present day, vet w e are compelled 
to admit and to testify to the fact that tbe success of the 
old pioneer operators and miners was in a very large 
measure due to the introduction of the devices and 
apparatus lief..re mentioned, and immediately following 
their introduction the business of coal mining m a d e 
rapid strides forward; therefore w e affirm that the mine 
door as a means of conducting the air current around 

n a m e was due to its merits, and I feel no inclination to 
attempt to controvert the assertion often m a d e to the 
effect that the cause of m a n y explosions can be traced 
to the use of die trap door, it is impossible to arrive at 
a close estimate of the number of lives sacrificed and 
the value of property destroyed by gas explosions in 
mines by reason of the doors' being left standing open, 
for in nearly all large explosions the destruction is so 
complete as to render it impossible to ascertain to ;i e.*r-
tainty, whether open or broken doors were the direct 
cause of the mischief or not; but there is good reason to 
believe that were the evidence not so completely obliter
ated, the source of the trouble in m a n y cases could have 
been traced tothe ever present trap door. By reviewing 
the history of mine disasters we find that in 1857 an ex
plosion occurred in a mine located in England by which 
190 lives were loBt and the mine left a complete wreck, 
several months having elapsed before the bodies were 
recovered ; w e are also informed that in this mine at the 
time of the explosion there were no less than 52 doors 

sary evil,which must be tolerated for an indefinite period 
of time, and their presence will be a standing rebuke to 
remind us of our past shortsightedness and imperfect ac
quaintance with proper scientific methods of mining and 
ventilation ofcoal fields,whicli nature has so abundantly 
deposited for our benefit and well being. In Fig. 1 is 
shown one of the prevailing double entry systems of 
mining an.l ventilating with room turned on each entry, 
wherein a liberal use of doors is necessary to conduct 
the air current forward to the face of the workings, and 
you will observe that w h e n one or more of those doors 
are open the ventilation is entirely disarranged forthe 
time being, and, as they are all open m a n y times during 
the day, it can be readily seen that constant flow of air 
through the workings is next to impossible, for no 
sooner is the current re-established by the closing of 
one door than it is again interrupted bythe opening of 

The ..ih 
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less satisfactory 

this ease single 

on each side of 

ro.uu neck o n 
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FlG. 1. 

and through the various ramifications of the mines was 
a great improvement upon what had gone before, and 
was a useful invention which did valuable service in its 
early history, and it was doubtless the means of prevent
ing the destruction of m a n y valuable lives and m u c h 
property in those early days. At that time the mine 
workings were not extensive, and the employes in each 
mine were few, but since the mines have become deeper, 
more gaseous, and very extensive, in very m a n y cases 
employing large numbers of m e n , it is found that primi
tive methods and appliances which were useful and 
beneficial in their day, are no longer satisfactory, 
efficient, or safe, and instead of being safeguards, they 
have for some time past been looked upon as man-traps, 
hence, the n a m e of mine door has been changed to that 
of trap door. 

W h o gave it its n e w n a m e and w h e n and wliere it 
received ;t T Irnrtw not. but I suppose the change of 

FID. 2. 

in use, and the presumption is very strong, indicating 
that one or perhaps several of those doors were left open 
at the same time, which cut off the ventilation for a 
sufficient length of time to permit the accumulation of 
a large body of gas, which was supposed to have been 

having been moved thither by the air current after it 
wns again directed through its proper channels by tin* 
closing of the doors. I can recall four instances in 
Western Pennsylvania where loss of life has occurred 
through the doors having been left open, two cases in 
Fayette county, in 1SS4, whereby 15 lives were lost ; one 
case in Westmoreland, in l'-.'-w, whereby one m a n lost 
his life ; and the fourth case in Washington county, in 
1893, wliere one m a n was kilted and another seriously 
injured, and probably there are parties present w h o can 
recall other instances of a similar nature. Explosions 
are not the only evil effects resulting from the use of 
doors, for if w e go into any mine where they are used 
to excess we invariably find that the m e n are compelled 
to work in a stagnant, impure atmosphere to a greater 
or less extent, and I venture t<> assert that the fact of a 
multitude of doors being in use at any mine is a sure in
dication that such a mine is not, and cannot at all times 
be properly ventilated. X o matter what the power of the 
ventilation or h o w great the volume of air produced, it 
is next to impossible to maintain a steady, constant flow 
**i an* through 1 In- workings, for some one or re .<\ 1 la* 
doors in different parts of the mine must of necessity be 
open m u c h of the time during working hours, and in 
m a n y cases the effects of even one door being open for 
a short time only, will result in the disarrangement of 
the ventilating current throughout a considerable portion 
of the mine. I a m aware that this could be avoided to 
a certain extent by the use of double sets of doors, so 
that tbe one would always be closed before opening the 
other, but tbis method entails a considerable item uf 
expense and is only adopted in rare cases. 

ln view of tbe evil effects of trap doors in the past we 
m a y do well to pause and ask ourselves the question 
whether w e have done our full duty in seeking ways 
and means to supersede it with something better, or 
whether w e have been careless, resting satisfied with 
things as handed d o w n to us, w h e n w e might have 
adopted methods more becoming of the advanced age in 
which w e live. I fear onr answer to such a question must 
be somewhat unsatisfactory; for wbile it is true that 
our systems of mining of late years have been on tbe 
ascendant, still any person with an extensive knowledge 
and acquaintance of the mining districts of our o w n and 
other states at the present time, will observe that the 
devices introduced by our ancestors, though crude, 
inefficient, and unreliable, largely preponderate at this 
late date, and in m a n y cases at mines which are m a n 
aged by skillful, efficient managers from w h o m w e have 
a right to expect better things. Reverting again to the 
subject of trap doors, I m a y say that I regard them not 
only as being a source of danger, but likewise a useless, 
unnecessary expense. S o m e managers and interested 
parties have for some time past been seeking ways and 
means to ventilate their mines on scientific principles, 
without the use of doors; and with our present know
ledge of the science of mining ( with past experience for 
our guide I I see no reason w h y we should not abolish 
tbe m u c h favored trap door wherever it is possible to do 
so, and I think it can and has been fully demonstrated 
that n e w openings and some of our old mines, can be 
developed, operated and ventilated m u c h more satisfac
torily and at less cost without them (especially in the 
Pittsburg coal bed]. U p until the present time our 
mines, witb few* exceptions, have been opened and 
developed upon a system, or systems, requiring a very 
liberal use of trap doors, consequently w e must recognize 
the fact that in m a n y cases under the best management 
it will be impracticable to dispense with trap doors alto
gether, but in such cases w e must accept them as a neces-

mother o m 

even than the one before mentioned; m 

entries are driven and rooms are opened 

the entrv, doors being placed on everv 

one side "of entry. The evil effects of thi 

apparent aa to need no comment at this time, but this 

system is now almost unknown in the Pittsburg region. 

Fig. 2 represents a plan of ventilation on the treble 

entry system, rooms being worked on the two outside 

entries only; by this method a large number of men can 

be employed and an abundant and constant supply of 

fresh air can be furnished to all working parts, with

out the use of any door whatever and in case of an 

; emergency occurring in any section of the mine, such as 

a sudden inflow of gas, an additional amount of air 

direct from the inlet can be diverted at. will to any sec

tion where required. This system has been adopted in 

several mines in Alleghenv county and will in all prob-

abilitv be introduced at otiier mines in the near future. 

The sketch itself will show the merits of this mode of 

operation and ventilation. I think it can and has been 

clearly demonstrated tbat, bv the adoption of this 

'method of development, the expense to the operator is 

considerably reduced, the miners work in a pure atmos

phere and the mine manager need have no anxiety for 

: tear of the evil consequences which may result from 
1 trap doors being left open or broken down. I m a y fur-
| ther say that I incline to the opinion that the treble 
entry system can be profitably applied in almost any 
territory with the possible exception of very thin Coal 
seams not generating explosive gas) but it can probably 
be used to the best advantage where the coal seam is 
I not less than about four feet thick and not m u c h broken 
by outcropping lines. 
; In the discussion which followed the reading ofthe 
paper Mr. Blick stated that the three entry system, 
aside from the question of safety to the miners, "would 
enable tbe operators to mine about 55 feet of coal more 
than can be reached by the ordinary double entry system. 

T HE JUMBO AUGER. 

An Improved Drill That Prevents Blown out Shots, 

and Reduces the Amount of Slack. 

A bri; id lent miner of Blue Rapids, Kan-
sas, w h o appreciated the advantages that can be gained 
by increasing the diameter of a snot hole at the back, 
has invented a practical tool that will bore a large hole 

J back of a small one as easily and with as m u c h certainty, 
as a small hole can be bored'in the bottom of a larger one. 

1 This apparent mechanical impossibility is accom
plished by the " J u m b o " Auger which is manufactured 
by the Hill-Fowler Manufacturing Company, of Blue 
Rapids, Kansas. 

All miners will at once appreciate the advantage of 
being able to place their powder in a large compact 
mass in the bottom of a small, deep hole. The most 
effective blast is the one in which the tamping does not 
spring and which breaks from the very bottom. Tbis 
result is m a d e possible by the J u m b o auger. It bottles 
I up the charge behind solid shoulders that never give 
way until the material in front is moved. It is the 
unequalled record of the " J u m b o " that out of tbe 

: countless shots put in with the thousands of these up-to-
1 date drills now in use throughout tbe West, not one 

blown out has yet been reported. AVhen there are no 

i "blow-outs" the powder is doing its work and all flame 

lis stifled behind the mass of material that is moved, 

and the possibilities of dust and gas explosions are 

reduced to a minimum. 

1 Another important improvement that the Jumbo 

auger effects is that it enables the miner to place the 

powder in a compact charge at the exact spot where it 

will do the most good and wliere it will move the most 

I coal witb the least breakage. From actual tests and 

' experiments it has been found that by using the Jumbo, 

j instead of a common drill, the percentage of slack is 

I reduced more than one-half. It is strictly a lump coal 

. maker. 

W h e n the Government recently chose the bottle-

necked cartridge with a very large powder chamber 

back of a 'AO calibre bullet, it adopted the same principle 

, that makes the Jumbo shot so remarkably effective. 

The "Jumbo" is a powder saver because it makes one 

pound of explosive do the work heretofore done by 

• two, by concentrating it at the very bottom of tbe bole 

, where the explosion should take place. It can be used 
1 in any mine where twist or rotating drills are used and 
it is guaranteed by its makers to do its work perfectly 
and without failure. It takes no longer to bore a hole 
with it than it docs with an old-style bit. It is simple 
in construction, being m a d e of a single piece of steel. 
It has neither springs, levers, nor loose parts, and it is 
§ radically unbreakable. It is self-cleaning, in up or 
o w n holes in either wet or dry coal. It is sharpened 

the same as other drills and will wear as long. It can 
be fitted to any rotating machine and operates equally well with air, electric or hand pow^r. It is guaranteed to automatically bore a 4\" powder chamber back of a 2\" bole, or in like proportion larger or smaller, to any 
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depth, in coal, clay, salt, gypsum or any other material 
in which augers "can be used. It is patented in the 
United States and foreign countries and all rights will 
be maintained. 
The augers are made in the following common sizes: 

il' auger to bore a 'A" hole back of a 2"; 8' auger to bore 
a 3" hole back of a 2"; 8' auger to bore a 4A" bole back 
of a 21", and other sizes to order. 
To "sum up, the Jumbo auger drill possesses these 

points ol superiority Sat". t\ . effectiveness, simplicity, 
durability, cheapness, economy of labor, increase of 
lump coal, lessens the amount of slack, economy of 
explosives, halving tbe cost of mining. 

W e do not hesitate to recommend all mine _ workers, 
operators and owners to investigate the merits of the 
Jumbo auger, which seems destined to work almost a 
complete revolution in the methods of drilling, charging 
and shooting coal and all other soft minerals. To the 
mine worker it will bring a larger income by increasing 
his output of coal for powder used and labor expended. 
To the mine owner it will save the loss entailed by dis
astrous explosions, besides lesseningthe amount of slack 
and increasing the amount of lump coal. 

The Edw. Smith Coal Drills. 

In no class of work is the difference in results between 
the older and newer patterns of tools more noticeable 
than in coal drills. 
A case has recently come to our notice where an expe

rienced miner with a knowledge of the ability of modern 
tools and methods of mining took charge of a mine 
abandoned some years ago as unprofitable and worth
less, and has developed same into a handsomely paying 
proposition. 

About UK) miners are regularly employed, and all are 
making good wages and prospering. Instead of hand 
drills, however, rotary drills are used exclusively, we 

are informed, and the output per man is far above what 
it could be with jumper or churn drills. The seam 
worked is only 36 inches in height. 
What has been done in one case can undoubtedly be 

done in others if proper attention be given the matter. 
In any case it is worth the while of every miner to get 
the best tools obtainable and make the greatest output 
possible. One rotary drill which has been welt reeeived 
in the anthracite districts where it has been used, is 
that illustrated herewith. It is made by Edw. Smith, 
Plymouth, Pa., and it will be advantageous to miners 
and operators to send to the maker for circulars, prices, 
etc. The advertisement of these drills will be found on 
page xxix of tbis issue. 

COAL HANDLING. 

A Description of the Hauling* and Dumping Plant at 

Pikeville, Tenn. 
B Y J. J. ORMSBEE. 

In the early days of coal mining in this state the main 
idea seenc- to have been to get tb. tput ot the* mines 
into the cars for shipment, regardless of everything else. 
It was all coal, whether lump or slack, so what matter 
if a car of lump contained a large percentage of slack, 
due to rough treatment after screening ? If there were 
objections made to this line stuff, the miner's profits 
were large enough for bim to allow a rebate on it. Tip
ples then were considered tbe better, as their costs were 
lower. A bar screen and a steep chute constituted the 
typical structure, so built that the coal had a clear drop 
of several feet from the chute to the car. With increas
ing competition came demand for a better article. More 
especially was this true of such coals as those marketed 
from ihe Sewanee seam, soft and easily broken in hand
ling and shipping. Tibs, coupled with the poor demand 
for coke, generally made from slack in this district, 
determined tin-erection at the mines of ihe Sequacbee 
Valley Coal and Coke Company, some two miles above 
Pikeville, of a plant that was designed to handle the 
coal tenderly al all points and to clean it thoroughly. 
The average elevation of the Sewanee seam in this 

vicinity is 1,480 feet above tide ; but the mouth of the 
entry is at 1,451, in order to win certain areas of low 
coal that were revealed bv the preliminary drilling. 
Tbe elevation of the railroad at ibe site for tlie chute is 
but L.38G feet, and to attain tbis height required a grade 
of 4.05 per cent. The difference of sixty-five feet between 
mine track and railroad was ton greal for the coal to be 
conveyed by a simple chute extending irom one level 
to tlie otiier. Such a plan would have resulted in seri
ous damage to tbe product. As power would be required 
in any case for the proper screening, il was decided lo 
make the lump at a poinl near the level of the railroad 
and to elevate tin- mil and ibe slack, separating them 
above their respective bins. 
The cars from the mine are taken from tbe bank level 

to a trestle, twenty-five feet above the railroad, by an 
incline with a grade of thirty-four feet to tbe hundred. 
In place of a rope a creeper chain is used, carrying thir
teen "dogs," that lower the loaded cars and push up 
the empties, the operating power being furnished bythe 
excess in weight of the loads over tbe empties. Loaded 
cars average 2,200 pounds gross; empties, 585. A five-
eighths inch Dodge chain with wearing blocks, six inch 
pitch, is used, working around two sprocket wheels at 
the top and bottom. To the sbaft of one of the top 
wheels is attached a flange pulley with lever band-
brake. At the bottom is a take up, with a play of 
twenty-four inches. The chain works in a trough. The 1 
great advantage of the chain over a rope lies in its auto
matic action. Tbe cars detach themselves from the 
"dogs," the empties running to a position where the 
trips for the mine mules are made up, tbe loaded cars 
running some fifty feet out on the trestle to a switch
back, from whence they run to the tippler. 
This is of the back tumbler variety, the advantages 

over the ordinary front tipping type being the reduction 
of tbe distance through whicli tlie coal falls and the fact 
that the coal is checked by its delivery against tbe slope 
of the short chute just above the screens, and hence is 
not shot upon the screens with damaging force. The 
car, when emptied, returns to its horizontal position, 
a foot lever releases the catches, and the car runs for
ward from the tippler to tbe foot of the chain, ready for 
the next " dog" to start it up. 
The chute beneath the tippler is divided by a parti

tion directing the coal to each of a pair of shaking 
screens, over which is made the lump coal. The screens 
are each 28 inches wide, 12 feet long, made of No. 8 steel, 
with circular perforations IJ inches in diameter. Their 
slope is but li in 12, or about 7A degrees. They are 
actuated by two eccentrics set at 180 degrees from each 
other on the same shaft. The throw is i> inches, and 
the speed for full capacity, 130 strokes per minute. 
These screens were first hung by springs of 5-10x2* inch 
flat steel, three on a side, tlie two screens being kept 
apart by buffer irons. The springs were used with tlie 
idea of reducing the shock at the end of the vibrations ; 
but they soon broke and, as an experiment, were re
placed by chains. The only alteration required was the 
placing of guides to prevent the "wobbling" of the 
screens, and tbe results have been so satisfactory that it 
is probable the chains will be used permanently. Tbey 
have an advantage over the rigid connection in that the 
inclination of the screens can be changed easily and 
quickly at any time. 
Tbe lump coal passes from the screens to the lump 

coal chute, wliich is steel lined and has an inclination of 
2:;! degrees. On such a slope, with a good steel lining. 
this coal will just slide slowly. The nose of this sliding 
chute acts as a door to hold the coal. W h e n the chute 
' is full, the sliding chute is lowered by means of a hand 
wheel working a rack and pinion, the gate at the nose 
drawn up, and the coal delivered into the railroad car 
without having bad anywhere a direct drop of more 
than a few inches. Counterweights render easy the 
I return of the sliding chute to its plaee ready for another 
load. As a result ot this careful handling and thorough 

1 screening tbe lump coal loaded at tbis plant is remark-
abb to e from Black, and ba- elicited favorable comment 
from those acquainted with the appearance of lump coal, 

The coal passing througli the apertures in the lump 
screens runs to the foot of a flight conveyor, whereby it 
is raised and delivered to a pair of shaking screens. 
Thi- conveyor rises 7.'. inches to tbe foot, is made of 
sheets of No. II) steel, 11 inches wide at the bottom, with 
flaring sides. Flights are lixis inches, fitting the trough, 
and set 18 inches apart on a \ inch Dodge chain. 
The upper screens are 14 feet in length, with I inch 

circular perforations. The sheets are corrugated. These 
corrugations run across the screen, are 1 inch high, and 
6 inches apart from crown to crown. Tbeir purpose is 
to check the coal and give every chance for the complete 
I separation of the slack from the nut. The inclination 
was at first 15 degrees, afterwards reduced to about 12, 
tbe nut not being aa clean as desired when using the 
steeper slope. These screens are in other respects similar 
to those already described. The nut and slack are stored 
in the bins over the railroad. 
The power for operating the plant is furnisbed by a 15 

horse-power N'-'xlO" engine, supplied with steam from 
a slack-fired boiler of locomotive type rated at '10 horse
power. . 
The nut coal makes an excellent steam fuel, and the 

slack, on account of its uniform fineness, a strong, solid 
I coke that will bear a heavy burden. This slack makes 
fully as good coke as disintegrated coal, except for the 
amount of ash, whicli is naturally somewhat liigber in 
the screenings than it would be in disintegrated run of 
mines coal. 
The perforated metal shaking screens not only make 

a clean article, bul help the mine in another way—that 
of increasing the percentage of salable Coal. Bar screens 
allow many large, but Hal and thin, pieces of coal to go 
througli the openings, while with the perforated screens, 
only pieces that will pass through a one and a half inch 
ring are lost from llie lump coal. Nor does the consumer 
object to this in the least, since, although there are more 
small lumps, then* is practically no slack at all. 
The* whole plant, so far as Ibe work yet done may 

be taken as a guide, lias fulfilled expectations. It is 
designed for a capacitj of l,un<> tons per day of 10 hours, 
lull has never been tried with anything like that quan
tity, as regular work in t be mines lias not begun. 
Judging from the trial runs it should have no difficulty 
in handling thai amount. 
The first cost, including lies, rails, and grading for 

incline, as well as grading for the bins and trestle, all 
limber, bolts, nails, machinery, and oilier supplies, and 
labor of erection, was s4,4(llt In regular running, five 
men an.l a boy should do the work from the mouth of 
lb.* mine to the railroad ear, at a daily cost, say, of 8ii. 
This would give a low cosl per ton for handling, even 
wil h a moderate output. 

FIRE-DAMP. 
EXPERIENCES OF A MINE MANAGER 

ln Some of thc f.aseous Mines in the Connellsville, 

Pennsylvania, Region, With Deductions Drawn 

From thc Same. 

BY F. C. KEIGHLEY, UNIONTOWN, I'A. 

(Roa.l licfure Ohio Institute Mining Engineers.) 

By the term "Mines whicli generate fire-damp" I 
mean those mines containing light carbureted hydrogen 
gas, no matter whether it may issue from the coal itself, 
the floor, the roof, from clay veins, from faults or by 
the reason of the presence of fissures in the strata. I 
do not wish to lead you to believe tbat mines contain
ing fire-damp are more dangerous than other mines, for 
such is not necessarily the case. In fact I a m going to 
try and demonstrate to you from m y own experience 
and observations, that the known presence of fire-damp 
in a mine is not so much to be feared as the apparent 
and oftentimes presumed absence of it. It is not so 
much a question of fire-damp aa it is a question of con
ditions, and it is the failure to properly weigh these 
conditions and tbe inability or in some cases, the 
neglect, to make timely and" adequate provisions for 
tbem that brings disaster. Fire-damp of itself never 
caused an accident, but conditions neglected or condi
tions not foreseen, in conjunction witb fire-damp do at 
times result in the destruction of either life or property 
and often both. Allow m e to use an observation of 
every day life for an illustration of the point I now wish 
to make and impress upon you. A month ago I was 
away on a business trip and f went part of the way by 
boat. "Whilst on thatooat I saw the usual notice that 
the owners of the boat bad complied with the law. The 
boat, its machinery, its various attachments and appli
ances were of the kind and to all appearances just in 
the condition the law called for. I further read a cer-
lificate of inspection from which I learned that the 
boilers of the boat were allowed to carry a pressure of 
100 pounds to the square inch. M y stateroom was right 
over these boilers. Kight under me,whilst 1 slept, a ter
rible and deadly force was in existence, yet neither I 
nor any otber person could with reason say that that 
boat was dangerous or unsafe; on the other hand I was 
perfectly satisfied it was safe. W h y ? Because the con
ditions were such that thev made it safe. There was 
the guarantee of reasonable'safety. Those boilers were 
of first-class workmanship. The 'material was tbe finest 
of steel, of sntlicient thickness, rivet holes drilled, 
longitudinal seams double ri vetted, flues properly spaced 
and designed, the diameter of tbe boilers in proper pro
portion and the boilers were furnished with safety 
valves of an area that was sullicient to carry off any 
excessive force or pressure and the whole was in charge 
of competent men. This is but one example of the 
numerous dangerous forces man makes his most power
ful levers and best servants, that the traveling public 
come in contact with every day, and with all of them 
there is a reasonable, though perhaps not an absolute 
assurance of safety. N o w again let m e take a figure for 
an illustration (I am tempted to say a parallel case) a 
coal mine that I am perfectly familiar with. This is a 
shaft mine over four hundred feet in perpendicular 
depth. In that mine fire-damp made its appearance 
the second day after the coal was cut in turning off tbe 
first heading or entry, and from that day until this fire
damp has incessantly issued from the coal, the roof and 
the floor. At times "the fire-damp was so strong that the 
men were kept out until it could be controlled; at 

1 other times blowers were struck that roared and hissed 
like escaping steam from a boiler, and at other times 
the fire-damp has silently filled up the headings in one 
hour's time a distance of 500 feet horizontally. This 
mine has been opened up two years and produced 
415,000 tons ofcoal, and during those two years a terrific 
and deadly power has incessantly manifested itself, yet 
the lirst accident and first damage to life or property in 
that mine is yet to take place. With all this seeming 
! evidence of safety and the non-appearance of disaster, 
can we justly say that mine is a dangerous one ? I say 

1 no. Not any more so than we could condemn that 
steamboat as dangerous, and if I were to decide which 
was the best risk I would say that coal mine was a bet
ter risk than the boat. N o w why has that coal mine 
been safe and why is it still safe ? I say simply because 
the element of danger was known from the beginning, 
and the conditions being known, they were carefully 
weighed, understood and provided for. It is not the 
sandbar marked with a buoy or the rock lying under 
the gleam of the lighthouse and designated on the chart 
that brings disaster and death to the mariner, but it is 
Ihe unknown, ihe bidden rock that sinks his vessel 
before he even has time to recognize danger and lift a 
hand to port bis helm. 
So it is in the mines, the recognized dangers do not 

necessarily bring disaster, for they are accepted as the 
conditions to which that mine is subject and a com
petent conscientious management endeavors to antici-
Eate these, and when he or they once know them, they 
oldly anil unhesitatingly grapple with tbem and strain 

every nerve to conquer and control tbem. Now I am 
not going to say tbat with proper care and skillful man
agement accidents from fire-damp can be made impos
sible, for from ibe lirst breath we draw, we all know-
that death is ever ready to lay his clammy hand on 
ns, anil there is no such a tiling as perfect safety in this 
world, but I will say that many accidents could have 
been prevented and possible ones may yet be prevented. 

I am not going to spin before you to-day any of I hose 
beautiful, glittering and startling theories that throw 
aronn.l the science of mining a halo of romance and 
'mystery. I am going to give yon good plain horse 
. sense, or in other words, instead of theorizing, it is m y 
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intention to reason—to endeavor to deduce from what 
has actually occurred | in m y own experience and under 
m y own observation) in the mines I am familiar with, 
what could have been done and what it is reasonable to 
expect, or presumed can be done. 

The first accident I will cite was the explosion at the 
Uniondale mine, Dunbar, Fayette county, Pa., some 
nine or ten vears ago. Before I go any further let m e j 
say in this particular case m y acquaintanceship did imt 
begin until some four or five years after the accident, 
but that accident or explosion was the means of fur
nishing mc with the biggest tussle I ever had with tire-
damp in m y life, one) in that way I became quite familiar 
with that mine and the details' and causes of the acci-; 
dent. I took out of the abandoned workings of that 
mine three and one-half million cubic feet of fire-damp, 
but as that proceeding would furnish abundant material 
for a paper of itself I must pass over it. The Uniondale 
mine was opened up on tlie crude system or methods in 
vogue in tbe Connellsville coke region twenty years ago. 
This mine was not an extensive one, neither was it 
what might be termed a fiery one. It was a slope mine. 
The slope being driven on the dip of the coal, the ten- j 
dency would be for that slope to drain off, to a great! 
extent, the little tire-damp in the coal, if there was any. 
Adjoining the Uniondale mine were the very extensive 
mines of a well known iron company and large areas of 
waste workings from these mines existed about the 
Uniondale mine boundaries. These waste workings 
were filled with fire-damp. It is said that one of the 
operators bad trespassed, or in other words, had over
run the boundaries, which one, it is neither m y purpose 
or desire to decide or even intimate; however, let it be 
either one, the consequence of that trespass was that 
one dav a miner in the Uniondale mine suddenly struck 
througli into those waste workings. The hole was a 
small one and the miner's naked lamp at that time gave 
im evidence of the presence of fire-damp. Without 
closing the hole thus made the miner left it to inform 
the mine boss of what had taken place, and I am 
informed that this man told the mine boss that there 
was no fire-damp there. Tbe man and mine boss went; 

down to the hole with naked lights and an explosion 
took place, burning them both severely but not fatally. 
This explosion put out the lights of other miners work
ing in other parts of the mine. After some time one of 
tbe miners whose light bad .been thus extinguished 
became anxious to ascertain what had happened and he 
crawled in the dark out onto the slope and there struck 
a match, and a violent explosion took place, killing — — 
men anil burning others. Xow what was tbe cause of 
that accident ? Tt is plain that fire-damp was the power 
that dealt the blow, but it was no more to blame for the 
accident than the pistol in the bands of an assassin. 
It was a clear case of conditions not anticipated, or if 
anticipated that were not provided for. N ow what have 
we? The following facts, viz. First, that "in* of 1 In* 
parties had trespassed. Second, that accurate surveys 
had not been made, or if made, either the matter had 
been kept secret or some one failed to notice that a 
tie-pas-had been committed. Thi.-, then, wl- the real 
cause of the accident—unknown or neglected conditions. 
It is plain fire-damp was not guilty in this case. AVhat 
could have been done? The party making the trespass 
could have bad accurate surveys made and thus avoided 
a trespass, or if the trespass had been known to him or 
they, notice could and should have been given the other 
party of the danger. The party driving towards the 
abandoned workings could have kept bore holes in 
advance of him. He could have used safety lamps when 
he found that he was approaching waste workings. The 
miner should have immediately stopped up tbe hole he 
cut, with his hat, coat or shirt and not returned to tbe ' 
hole until notice had been given to the other miners. ; 
The mine boss should have scented danger when in- ! 
formed of the holing through and provided himself with 
a safety lamp before approaching the vicinity of the 
breach. Had any of these things been done the fire-' 
damp would in ail probability never have been ignited. 
The second accident I take up for illustration is the Hill 
Farm mine disaster. This mine also was a slope opened 
up years ago (perhaps twenty years or morel, when a 
bole in the ground aud a pair of broken winded hoist-
ing engines constituted a coal mine. 

It, like other mines opened up in the Connellsville 
coke region ten, fifteen and twenty years ago, was' 
headed into the coal (though occasionally t'otiier end 
went first) with nothing definite in view but the chop-: 
ping out of coal in some way, cheap if possible, but 
coal in some way if not cheap. The only difference 
between headings and rooms was that one had an iron 
track in it sometimes and tbe other had a wooden one. 
This state of affairs existed for years, and though at 
times some fire-damp bad been seen, yet for some time 
Erevious to the fire or so-called explosion, little if any 
ad been detected in the workings—in short, it was not 

considered a fiery mine and both naked lamps and safety 
lamps were in use. After this mine had been worked 
many years and became an elephant on the hands of 
the owners a change was made in the management. 
The new manager was an able man and quick to see ' 
that radical changes were necessary—too many to make 
in a short time; however, to m y own knowledge, he 
took the matter up in good earnest, and one of the first 
tilings done wag to bore a hole to take care of the water 
with whicb the mine was greatly troubled and another 
hole was to have been bored lit has since been done) 
in order to get rid of the steam line on theslope. I will , 
here state that I have known the temperature on that; 
slope to reach 140° Fahrenheit whilst tbe sleam line* 
was in use, so you can readily understand why the new | 
management commenced improvement in that direction 
first. AVhen the first bore bole (or water bole 1 went 
down, it struck a point in the coal seam f 1 feet from the ' 
slope. The hole was completed on Friday but not 
tapped until the following Monday. 
At 11 o'clock of tbe morning of the fatal day, the • 

miner's pick struck into the hole and the water con- I 
tained in the bole rushed out with terrific force and a ! 

loud roar. The man working there escaped and his 
naked lamp did not fire the gas. A few minutes later a 
boy some distance up the slope, with a naked light on 
his head, heard the terrible uproar, and laboring under 
the impression that water had broken into the mine, 
rushed down the slope to warn the miners below. In 
passing the bore hole be ignited a blower of fire-damp 
that came out of the bore hole. This blower shot out a 
long finger of flame that reached out across the slope to 
the bratticing and that bratticing took fire. At this 
stage of the fire it might have easily been checked by 
the tearing down and trampling of the brattice cloth, 
but it was either not thought of or perhaps overlooked 
in the confusion and the flames at once began to play 
upon a trip of loaded ears standing on the slope. These 
ears were saturated with oil and, standing right on the 
main air return, they so constricted the air passage that 
a high velocity was reached and this fanned tbe fiames 
with frightful vigor and in a very few minutes the whole 
of that part ef the slope was a seething mass of flames 
and dense smoke. Twenty-nine men were cutoff from 
retreat by that fiery barrier and twn more brave fellows 
lost their lives by attempting to force their way through 
the smoke to their comrades and if possible save them. 

Thirty-one persons lost their lives by that fire, not by 
explosion as commonly reported at the time, but througli 
their inability to pass that fiery barrier. They were 
hemmed in there until suffocated by the fumes. Now* 
what are the facts in the case? Did lire-damp kill those 
men? I say no. It was the conditions prevailing at 
the time that did the work. Fire-damp was the arrow 
and conditions the bow that drove it forward on its 
deadly errand. Need that arrow to have left the bow? 
I say no, if the conditions had been anticipated and 
provided for. Could these conditions have been fore
seen? Could the deadly combination of circumstances 
have been prevented? It would seem upon reflection 
that they could have been. The hole could have been 
tapped Saturday evening or Sunday. Failing to tap it 
then the men could have been withdrawn on Monday 
and kept out until the tapping had been done. It might 
have been tapped in working hours with a reasonable 
degree of safety if nothing but safety lamps hail been 
used for lights and a small bore hole kept a short dis
tance in advance of the workmen. If the mine had 
been properly opened up and had a manway on each 
side of the slope or a brick overcast been built to 
connect both sides of the workings with the manway iu 
existence at that time, the fire could have burned with 
the greatest violence anil still not a man have been lost. 
It was not the fire of itself that killed the men, but the 
fact tbat the fire was in tbe only avenue of escape. It 
was a barrier with death on the one side and life on the 
other—those men were on the side of death. Years 
before that tire took place the death trap had been 
unconsciously set. It was the advance into the coal 
field with no route for retreat. The bridge to carry 
them back in and to safety was not destroyed. It was 
never built. Let every man today who is in the act of 
planning or opening up a new mine, long reflect and be 
sure that he is not setting a trap that will some day 
close its relentless jaws upon those who were notonly 
not responsible for it, but who never suspected its 
existence. Opening up a new* mine is a serious under
taking and the plans need to be skillfully drawn, deeply 
studied and carefully carried out if found to be drawn 
on safe and correct lines. The question will be asked, 
AVhy was that bore hole opened in the manner and at 
the time it was? To this I will say that I presume it 
was because the management anticipated no dangers, as 
bore holes bad been tapped in a similar manner before 
without mishap. I am satisfied that if the management 
installed shortly before the time of the accident bad 
bad the planning and management five years prior to 
tbe dale of accident, no such a deadly combination of 
conditions could have taken place, for Mr. Hill would 
never have tolerated such slipshod work as that whicb 
ruined that mine. Mr. Hill was not captain until the 
ship was a dismasted hulk, with a demoralized crew, 
and he had to run before the gale, not as he would, but 
as he could. 
N o w I cannot tell you all m y experiences in the coke 

region unless I monopolize the whole of the various 
sessions, so I will take up only one more mine that I 
know. That mine will be the M a m m o t h mine. From 
what I experienced there I will conscientiously endeavor 
to point out the h—on- to lie learned from that terrible 
disaster. I say lesson because every accident reveals to 
all of us something we did not know and understand 
before, and the mining law of the state of I'ennsylvania 
has reached its present efficiency by the means of acci
dents, each of which traced with its bloody finger the 
deficient clauses. The " M a m m o t h Mine Disaster" was 
in all probability the result of the ignition of fire-damp 
by a naked light. This fire-damp suddenly and unex
pectedly gathered in tbe rib or pillar workings and in 
all probability it issued immediately after the fire boss 
made bis examination from the strata underlying tbe 
coal aud not from overlying strata. Previous to the 
explosion tbe Mammoth niineshad always been remark
ably free from fire-damp and open lights had always 
been used in all parts ofthe mines. I say mines because 
there were two openings—a slope and a shaft with 
hoisting engines at each opening. I bad taken charge 
of the M a m m o t h mines a little over two months before 
the explosion and up to the day of tbe explosion I never 
carried anything but a naked light, as all others did, 
with the exception of tbe fire bosses, who in their daily 
morning examinations, of course, used the Davy safety 
lamp. I had traveled over the whole of that mine in 
company with the mine boss with nothing but naked 
lights, but of course never until after the fire bosses had 
had made tbeir morning examination. During that 
time I never either saw or heard of fire-damp being 
found. "When 1 went there first I asked tlie mine boss, 
assistant mine boss and the fire boss if they had seen 
any fire-damp in those mines. They said not, with tbe 
exception of a couple of -mall blowers that were struck 
when the shaft was first opened up years before and 

which were long ago exhausted. The mine I had last 
had charge of, before going to the Mammoth, was a very 
fiery one and it was worked with safety lamps. Being 
accustomed to the use of safety lamps I looked upon 
naked lights at first with some distrust, but learning 
that naked lights had always been used there and being 
assured by all and by m y own observations that fire
damp did not exist in the workings and also knowing 
that the mine inspector had not said anything about 
exclusion of naked lamps, I saw no reason for comment 
on m y part. M y first intimation of danger was the 
explosion itself. On the morning of the disaster, not 
more than ten minutes before the blast came, I went 
into the engine bouse and examined the fire bosses 
report ami found it signed as usual, with no remarks on 
its lace beyond that the mine bad been examined at 
such an hour that morning and found to be safe. After 
reading the report I put it back in the desk and was 
about to ask the engineer for a cage when I learned from 
him that there had been a wreck on the trestle leading 
to the coke ovens. I at once went to see what had 
caused the wreck and whilst standing within twenty 
feet from tbe shaft I was startled by a rumbling noise 
and looked up in surprise, to see a vast cloud of smoke 
hanging over the derrick like a huge balloon. I at once 
got down off the trestle and ran to the fire-pump and 
• got it started and the water turned down the sbaft, 
expecting to see flames next, but none came, so in about 
five minutes we -topped the pump for no fiames showed 
up. AVe next started the cages (o running ami two men 
and a boy came up. Tbey could tell us nothing, though 
all were uninjured, so I at once called for volunteers 
and together with two others (all that answered the 
call) I went down the shaft and found all the stoppings 
and doors blown down. Could not find a soul, so went 
to the top of the sbaft for more help and boards, nails, 
etc. In a few.minutes I went down again witb the 
mine boss and some others to start bratticing and ex
ploring, aud a short distance fnun the bottom of the shaft 
we found six Hungarians from the slope workings alive 
and uninjured. These we sent out and proceeded with 
the bratticing and exploring and from that time forward 
we found nothing but destruction anil dead bodies. 
One hundred and nine men had died in a few minutes 
time for the want of air. Of the forty-six bodies I per
sonally helped to remove not one was mutilated and I 
understood from the other explorers that only two or 
three of the remaining sixty-three bodies were muti
lated, so it would seem that all or nearly all died from 
the effects of after-damp. The cause for all this very 
great loss of Hie was undoubtedly the blowing away of 
the main door and stoppings. The air after the explo
sion simply went down one compartment of the shaft 
and up the other until the bratticing was replaced, 
wdiich was of course the work of many hours' time, 
although we did manage to reach the first bodies in less 
than three hours' time. Had the mine been properly 
laid out without doors at the very base of tbe intake, 
and been ventilated by means of split air currents and 
overcasts, as it should have been, and as I planned but 
the day before the explosion, very few, if any, would 
have lost their lives. I had just completed a new ven-
tilalion plan for the mine the afternoon before the 
explosion. AVith the old system of ventilation the open
ing of one door near the foot of the shaft on the inclined 
plane where all our coal was hoisted to the foot of the 
shaft, cut off all air to the shaft mine workings. Of 
course that door was opened and shut for every trip of 
loaded cars hoisted and every trip of empties run down, 
1 and in case of a wreck that door would have tu remain 
open. 
N o w what do we learn from this outline of that acci

dent? First we find, as in the other cases cited, that 
there was a sudden and unexpected influx of gases. 
Could this sudden influx have been foreseen? I think 
it is doubtful in tbis case for the reason that onlv since 
the few days following the accident (it is now three 
years since it happened] has fire-damp been detected in 
that mine and then it was a sudden outburst lasting but 
a few hours. This time no naked lights were in use, so 
it was not ignited. Could the ignition of fire-damp have 
been prevented? It could in all probability if naked 
lights had been excluded; however, it is a difficult mat
ter to determine just where safety lamps should be 
installed, and after m y experience I would not wait for 
the appearance of fire-damp. I would favor the use of 
safetv lamps from the beginning of the mine for it is an 
uphill business to introduce them and educate tbe 
miners after naked lights have once been used in a 
mine. This I know as I introduced or installed them at 
I two mines and it was a bitter fight in each case. Even 
at Mammoth, after all the loss of life, it was no easy 
matter to get the men to look upon tbe safety lamp 
with favor. 

A careful examination of the mine by many experts 
seemed to warrant tbe presumption that in tbis case the 
fire-damp came from the floor of the mine, which is a 
rather unusual circumstance in the Connellsville coke 
region, though I do know of another case where a sud
den outburst of fire-damp came from the floor of one of 
the largest mines in the coke region, whilst the fire 
bosses were just completing their morning examination, 
freparatory to the lowering of themen into the mine. 
t was so* sudden and of such violence that tbe fire 
bosses bad to hasten to the top of the shaft by way of 
the cage and the fire-damp reached the surface as soon 
as they did. It took three davs' work with a constant 
supply of 1(10,000 cubic feet of air per minute in circula
tion to control that outburst. I will here say that there 
was s.-me disposition on the part of the public to charge 
neglect on the part of the fire boss making tbe examina
tion at the M a m m o t h mines. N o w I can hardly think 
that a fire boss would deliberately report the mine safe 
if he found it otherwise, go out to breakfast, then return 
to the mine without saving a word, to face a violent 
death, wliich he did. The fire boss died at his post and 

! met it in one of the most remote headings of the mine. 
the lowest flat beading below-water level. I knew the 
j man intimately and I never met a more able man in his 
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line or calling, in fact I had such a high opinion of bim 
that I intended to m a k e a mine boss of him at m y first 
opportunity. 

In the Mammoth*- mine disaster you again see the 
dreadful consequences of unforeseen conditions and the 
appalling results from the faulty planning and opening 
up of a mine. Y o u will ask w h y did not the owners of 
the mine see that the mine was properly opened up? 
Let m e say that the owners at the time of the accident 
were not responsible for its faulty development. They 
bought the mine years after it was opened and from the 
dav they bought it until this very day it has been a con
tinual succession of improvements. I was only there 
nivself eleven months, yet during that time I used over 
•.'00.000 redbrick for overcasts and stoppings alone. A 
mine spoiled in tbe beginning is a ticklish thing to 
handle,and it takes years of incessant study, labor and 
expense to right its wrongs, and in the case of some 
mines I know, the damage from poor planning and work
ing is absolutely irreparable. .Such mines as those wear 
out the very soul ofthe m a n in charge and an ordinary 
m a n can fight but one such battle in his lifetime, for by 
the time he gets a wrecked mine in shape be has become 
a wreck himself. Again let m e say to those opening up 
or about to open up new mines, be careful and plan with 
skill, for as the twig is bent so the tree will grow. 

Perhaps some of you would like to know* what kind of 
a mine 1 would like to handle. I will tell you. I will 
take the gaseous mine every time. I want no more of 
your presumed absolutely non-gaseous mines. With the 
gaseous mine I k n o w the danger and I k n o w h o w to 
tight it. The miners know the danger and they are 
observant, careful and ever keenly alive to tbe existence 
and treachery of the enemy and it never catches them 
sleeping in tancied security. With the non-gaseous— 
that is the presumed non-gaseous mines—everything is 
happy go lucky; the naked light hob-nobs with the 
flaming petroleum torch, and the overflowing odorifer
ous petroleum can kicks up its heels and follows in the 
procession that revels in the very presence of death, and 
lights the ghastly horrifying pyre. Tbe new mining law 
of Pennsylvania sits d o w n heavily «>n the funeral torch 
that feeds on petroleum, and I a m glad that it does, for 
of all the fights I ever had in m y life, the fight against 
petroleum 111 tbe mines was the most bitter and hard. 

I suppose that as I have expressed a desire for a fiery 
mine, vou will next ask how I would open up m y fiery 
pet. In answer I will say with three shafts, and with 
two, three, four and five headings, as the circumstances 
and conditions might demand or m a k e justifiable. 
"Witli heavy shaft and heading pillars, the division of 
the mine into sections—each section protected with 
heavy barrier pillars; no ent througbs in the barrier 
pillars excepting at section intersections; with split air 
currents; the exclusion of naked lights; fans in the 
duplicate; one shaft for return exclusively, shafts sunk 
as far apart as possible under the circumstances; con
centration of working forces; drive the headings away 
ahead of immediate requirements; adopt rope haulage 
and aim for a large output. 

MINE SURVEYING, 

The Importance and Value of Accurate Mine Maps. 
BY WILLIAM IIIBBS. 

[From Trim sac tions of the Ohio Institute of Mining Engineers.) 

This is a very c o m m o n subject to m a n y people, but 
the facl of its being c o m m o n is like m a n y other things 
that are conducted in old and narrow channels and for 
-sears and years m a k e no change in their form or use
fulness, until necessity or c o m m o n sense, the mother 
of all invention, leads them out in a new way to 
improvement. Ninety-two years ago the surveyors laid 
out this part of our grand state into sections and quarter 
sections. They followed the magnetic needle through 
the dense forests from sun-rise to sun-set. Since that 
time the county surveyors have hunted for those lines 
and divided those quarters while the magnet varied 
from hour to hour, sometimes knowing they were right 
but frequently allowing a very wild guess. 

AVith the mining engineer the case is different. Ik-
has long since departed fnun the guidance of the needle. 
H e has a different modus operandi in a different place; 
a different work for a different purpose. A n d let m e 
say just here, that it is not m y desire to write of other 
states, but as to Ohio, a great amount of its mine sur
veys are not creditable to tbe profession. County sur
veyors and railroad engineers have no love for the 
miners and little affinity for the mines. This accounts 
for the fact that so m u c h mine work is done in a care
less and indifferent way, and when the work is platted 
upon the paper in m a p form, it is inelegant, incon
venient and of little practical benefit except to fulfill 

the law and to avoid lawsuits. Mine inspectors pay 
little attention to surveys, and of course m a n y operators 
regard them as an unnecessary expense. A n d true, 
m a n y are such. 
The writer has seen a numberof mine maps of this 

class. One in inv recollection was drawn with a lead 
pencil upon manilla paper. All that could be seen was 
the entries, or rather the stations taken with straight 
lines drawn from one to the other. The work cost the 
operator $45, and he said it was not even correct. Y o u 
need not go outside Jackson county to find this m a p 
and the m a n w h o m a d e it. Another was platted upon 
vellum cloth. The work was correct, but several entry 
lines, which were the only ones shown, extended 
beyond the edges of the paper. These and a part of the 
boundary lines and buildings connected were the only 
things mapped. It cost the owner $230, and if viewed 
bv a stranger it could not be told from a part of the 
jungles of Africa. This chart was the work of one of 
the profession in Guernsey county. M a n y others could 
be mentioned, but these are sufficient. Tbey belong to 
the class which m a y be regarded as an expense; out 
tbat expense should yield a profit if tbe work were 
rightly done. T h e value of a good m a p can hardly be 
estimated. 

A mine m a p should contain among m a n y other fea
tures the following points of interest : 

1. The property lines of the territory and parts of the 
adjoining lands. 
2. T b e approximate crop lines of the property and 

that of the lands adjoining. 
li. The location of all roads, railroads and buildings. 
4. Tbe meanderings of all-water courses and ravines. 
5. Tbe forms of relief of the surface bv contours and 

the elevation of important points inside the mine. 
0. The correct form and size of the underground 

workings. 
The surface lines are the first to demand the engi

neer's attention, and upon them depends not only the 
shape of the property, but in m a n y cases a division of 
royalties must be m a d e according'to tbeir position. 
The location of each corner must be made accurately 
according to the best evidence, the records of the public 
surveys and the rulings of the Commissioner of the (ien
eral Land Office. 

Each surveyor has bis o w n particular way of doing 
things, and indeed the measure of an engineer's ability is 
in his being ready witb a plan for anything at any time, 
and his having the stamina to carry it out. Probably 
the best way to locate the property lines is to first find 
one corner. Then from the records take the bearing to 
the next as nearly as can be calculated by k n o w n move
ments of the needle, being sure there is no magnetic 
disturbance, and if there is, to turn it off. 

After deciding upon this approximate bearing, lift the 
needle from its pivot and range the line by use of the 
transit telescope, setting stakes, with tops flush witli the 
ground, at important points and especially at places 
where a wide view of the surroundings can be taken in 
the future. N o stake should be bid from view from the 
nearest two. Measure the horizontal distance from the 
beginning to each stake and also the full length of the 
required line, setting a stake at the end. From this 
tlie second corner can be located. Then take its bear
ing anil distance to it. This new survey can be plaited 
and thc two corners located upon the m a p when a 
straight line can be drawn from one to the other, thus 
making the first true line of the survey. In a similar 
way other lines m a y be ranged out and the corners 
located, and w h e n put upon the map, will constitute 
the property lines, while ttie different stakes upon them 
will serve in the future as references in obtaining the 
location ofany point in the true lines. 
The crop lines are of m u c h importance, because w h e n 

rightly traced they show the shape and size and the 
possible extent of the underground workings, besides 
ihey serve as a guide in laying out plans of mining. In 
surveying them it is well to use a combined transit and 
leveling instrument. (There are none better than those 
m a d e by Heller £ Brightly, of Philadelphia, I'a. ) The 
start should be at a well k n o w n spot where the seam 
comes to the surface, or at the pit mouth of a drift mine 
at or above water level. After taking the height of the 
instrument upon the rod, let it be carried forward to a 
spot exactly on a level witb the point of beginning, w h e n 
the bearing can be taken from tbe needle and the distance 
read from the rod hy the stadia wires. Thus will follow 
one course after another, checking up or d o w n as the 
ease m a y require at any and all points where the seam 
can be seen or found Conveniently. After following out 
the croppings through the entire tract and as much more 
as would be of benefit, and after platting the survey, a 
number of points will be found on the paper by which 
the line m a y be drawn practically correct. 

CORRELATION TABLE, 

The location of roads, railroads, buildings and water 
courses may be generally made by taking notes by the 
use of fbe stadia wires as the other work proceeds, but 
when the streams and ravines lay above the under
lying strata a careful survey of them must be made, 
which may be done by starting from a well known 
datum and by tbe needle, stadia rod and wires, reading 
the bearing, distance and elevation of every station 
along their courses, and at all points where the tops and 
bottoms of all strata occur, readings should be made, 
that the elevation and position of the overlying rocks, 
when platted upon the map, will show to the mine 
manager where to locate his works in the future. By 
this he can see at a glance where or in what direction to 
look for dips and rises, and by the position of the 
ravines to avoid deluging the mine by letting in some 
stream of water. Location of faults in some cases may 
be made when no knowledge of them otherwise exists. 
Last but not least, the forms of relief may be con

sidered. This part of the survey can be accomplished 
in the following manner: By stadia measurement 
starting upon the former datum and from this and the 
points wdiose elevations are known from tbe former 
work, take readings for distance, bearings and eleva
tions to all points that may serve in getting tbe height 
at different, places on the surface. Then extend this 
work to new points until a network extends over the 
entire territory. AVhen this is platted, showing posi
tion and elevation of all the points, contours may be 
drawn among them, thus showing the thickness of the 
overlying strata and the shapes of the hills and valleys. 
Much more could be said, but not in this short paper, 

and the author will cease by saying that the under
ground works should be traced correctly and extended 
at convenient periods and mapped in a separate color-
each time. The levels sbould also be taken for all 
inside points, with reference to the surface datum, and 
marked upon the map in a different color from surface 
figures. 
Thus a mine map may be made tbat would be of some 

use to its owner. It would serve him in making his 
calculations, and if the chart be constructed before he 
commences bis work, it may save bim a great unneces
sary outlay of capital and labor, for it is always best to 
know previous to any work, all that is possible to know. 
Let an ex-act copy of this plan be made, divided into 

convenient sections and numbered and then cut apart. 
Tbis sectional map can be carried, entire or in parts, 
into the mine or about the works, where reference to it 
can be had without the trouble of going to the office and 
unrolling the large one. 

High Grade Coals. 
The Berwind-AVhite Coal Mining Co. has received 

from the ollicials of the AVorld's Columbian Exposition, 
a bronze medal and diploma for an exhibit of three 
sections of typical coal seams, worked by the company. 
Xo. 1 section was from Horatio, Pa. It consisted o f a 
section of a steam coal seam 7 ft. 7 in. thick, Xo. 2 sec
tion was from Anita, Pa. It consisted of a section of a 
steam coal seam 4 ft. 8 in. thick. No. 3 section was 
from Houtzdale, Pa. It consisted of a section of a steam 
coal seam 7 ft. thick. 
T h e official analyses of the coal yielded the following 

results : 

Water 
Fixed Carbon 
Vnlntilc* Mutter 
Sulphur 
Ash 

No. 1 
Section. 

0.9M 
l.n-1,1 
:;u.s7l 
i.r_:i 
,. 1...1 

No. 2 
Section. 

1.090 
f.1.028 
31.805 
1.012 
5.085 

No. 3 
Su'ction 

0.844 
73.292 
21.806 
0.&I3 
3.415 

Climax Boilers Adopted. 

The Clonbrock Boiler Co. has contracted to erect 900 
H. P. Climax boilers in units <>f 300 II. P. each for the 
new* steam heat station of the Economy Light, Heat and 
Power Co., of Scranton. These boilers will be equipped 
with McClave grates, and will have three independent 
stacks. They are to be completed by September 1st. 

Classification of Coals—Correction. 

In the table showing the physical and chemical prop
erties of Standard Connellsville Coke, on page 258 of the 
.Tune issue, the terms AVet and Dry were transposed. 
The weights and measures therefore given for drv coke 
should be forthe wet, and vice versa. 

Coal Measures of Western Pennsylvania Compiled for T h e Colliery Engineer and Metal Miner by Baird Halberstadt, Mining Geologist, Pottsville, Pa. 

a Provisi.mall 
hy Prof. Leal hers. 1 TIIEIII THICKNESS] 

Upper Coal 

Lower Coal 

Measi 

1 Uppf 

1 UPP< 

| l/iwi 

I.i.W, 

r H 
111 

r r 
.Vi. 

1 1 

Kl-l*. 

roilll 

-'.'il 

- e.-, 

rmlii 

-30 

Mill 

IKI ft. 

ti Vi

lli] M 

ft. 

Ilea 
it 

itive 

1! Me 
ft. 

1 Greene 1 'ounty Group 
300-400 I't. 

I Washington ' 'ounty 1 Iroup 
I. 700-800 ft. 

(M.i •ahela River Ser 

• Barren Measures 
1 550-650 ft. 

XVII 

XVI 

XV 

XIV 

| Windy Gap (1' 0" 

Jollyt 

!' 0" ), Nineveh (1' 0"), Dunkard (1' 0" — 1 ' 3"). 

1 Jollytown (2' 0" — 3 ' i'i" 1. Washington A (4' 0" —.V 0"), Washington (5' 0" — 8' 0' 
1 Little Washington (0' G" — 0 ' 10"), AVaynesburg It fl' 0" —2' 11"), AVuyncsburj* A 

I Waynesburg (-!' 0" —in' 11'), Uniontown (.*'/ 
• Redstone 111' 0" — 5 ' 0"), Pittsburg (4' 8" — 1 

), WaynesburgA (3' 0" — 4' 0"). 

0"—0' 

1 
f I'i 

!gheny River Series 
2 5 0 - 3 0 0 ft. 

Little Pittsburg (1' 0" — 2' 0"), Elk Lick or Barton (2' 0" — 4" 0"), Platt or 
Crinoidal d' u" — 1 ' 8"), Bakerstown or Price (3 — 4 ' 0"). 
Masontown or Brush Creek (0* 6" — 1' 0"), Mahoning (1' 0" — 3 ' 0"). 

11"— fi ), Middle Freeport (D') (2' 0"). 
n " — 7' 0"), I'j.per Kittaning ft") (0' fi"—3' 0"). 
•e u" — 4 ' ll"), bower Kittnning (IJ) (3' 0" — 4' 0"). 
e\n D i...:i 1.. / t \ 1 ii i,. 1 ••-. 1 e,,, \ 

:• Fl ».it (E) (1* 11 

I Lower Freeport (in 14' c 
Miilillf Kitl.ininsr (C) (2 

Clarion (A') (3' 0" — 5 ' 0' 

I Mercer l'pper (II' 4" — **' li"), Meri'er Lower III' s" 

I Quakertown (1' 0 " — 2 ), Sim run (1' li" — 4 ' n " ) . 

Brookville ( A ) (I* 0" •' 0"). 

-S'l"). 
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EASY LESSONS ON MINING. 
This Department contains articles to assist ambitious Miners to educate themselves, and obtain 

Certificates of Competency as Mine Foremen, or to b e c o m e Mine Superintendents. 

T h e articles are written to be understood by the unlearned and the learned alike. Plain language is 

used, no obscure terms are employed, and each subject treated, is m a d e as clear and easy to understand as 

possible. 

Further: T h e Questions asked at the different Examinations for Mine F o r e m e n and Mine Inspectors, 

are printed and answered. 

aS-The Series of Articles " Chemistry of Mining," " Mining Methods " and " Mining Machinery " was commenced in the 
issue of March, 1694. Back numbers can be obtained at twenty-five cents per single copy, $1,00 for six copies, and $2,00 for twelve 

MINING ARITHMETIC. 
Arabic Numerals—Numeration—How to Add Effi

ciently—Arithmetical Signs. 

1. The Arabic Numerals. -In this course of lessons, 
only such instruction will be given in the simple rules 
;is is necessary to draw ;ittent ion to matters that are too 
often disregarded by beginners; therefore the stu
dent is expected to supplement Ihe exercises that will 
ho given in the four simple rules by examples of his 
own. M a n y persons live to* regret their former care
lessness in not having taken pains to master sufficiently 
at first the essential elements ..f the simple rules. W e 
will therefore endeavor to present the facts that ought 
to be mastered and understood in such a simple w a y 
that the study of them will neither weary nor perplex 
the learner. 

Natation or the m o d e of writing the figures, and Nu-
m-mtiion or the m o d e of placing the figures to represent 
a Dumber, will liî t have attention, and to clearly dis-

'ile Hi. . tin 

tinguish th<> meat 
tion, w e will reverse the 
begin lirst wilh numer-ili 
experience the practice of 
The B| 

ate.l in Arabi 
only rude pictures 

tilde of things that 
Fig. 1 is an illustr; 

terms notation and nuuieia-
urse c o m m o n l y taken, and 
for it preceded in h u m a n 

itation. 
use are supposed lo have 

or India, and thev were at lirst 
.1' the bowl and pebble system of 
or of numerating a host or multi-
could not otherwise he measured. 
ui of the ancient way of numerat-

/ 1 

Li 

J3 
4J 4 

5 

ing a multitude of things that were all alike in character 
and value. The bowl and pebble system here shown 
was the forerunner of the Greek and Roman abacus and 
the present day Chinese counting frame, and therefore 
its use and history is iu no sense mythi
cal. Three bowls anil three groups .if 
pebbles are shown at // T I' and elm, and 
the process of numerating was ns follows: 
U was the units bowl and nine pebbles 
were provided tor it; for be it observed 
that a tenth pebble would never he re
quired fm- it, as ten was represented bj 
one nebble in the second bowl, and just in 
precisely the Baine way we now use aim' 
figures only and the number ten is repre
sented by id or I set before a cypher. Sup
pose a pile of apples have to be numer
ated ; then one pebble will have to be put 
into the units bowl for every single apple 
up to nine and for the tenth apple tbe nine 
Eebbles have to be taken out of th.* V 
owl, and one put into the T bowl, and 

as ten tens are a hundred, when that 
number is reached instead of putting the 
tenth pebble into the T bowl nine tens 
are taken out of the 7'bowl, ami one to 
represent ten tens, or a hundred, is put 
into the II bowl, and in the event of there 
being more than nine hundreds to numer
ate a fourth bowl is introduced, with the 
result that the numeration of tbe ancients, 
by the decimal system, was in every re
spect precisely the same as that practiced 
by us now. It will be seen that the 
number numerated by the bowls before 
us is 135. 
Nothing, perhaps, is more interesting 

than the pictorial system of notation, said 
to have been invented by an Arabian fish
erman, and still practiced by us, and it 
is for tbat reason that we here give the 
figures in Fig. 2, as at first written by this 
Arabian with a piece of chalk, or with a stylus in sand. 
Indeed, so little has the form of the lignres been altered 
that the original Arabic numerals can he identified with 
those we are writing now. It will be seen tbat the 
unit figure 1, is not altered, and we cannot wonder at 
this, because it was the best picture that could be 
taken to represent it. Two units were set down as two 
marks, and three as three, and four as four distinctly 
drawn lines; and by contrasting theni with the figures 

6 6 
I 7 

8 
9 

Oio 
9 

one, two, three anil four, as we i 
are still recognizable as (he same pictures. 

Five was a picture of one-half of a bowl, and, observe, 
it Consists of half a howl with a stroke above il, signify
ing one-half; six was half a howl ami one neer; seven 
was half a bowl and Iwo over, and eight was half a bowl 
and three over ; nine is tin* picture of a bowl all lint nm-, 
ami the tail of the figure is llie absent one; len isa 
picture of the units howl w h e n empty, anil llie unit 
figure is shown at the left of the empty bowl as ready to 
put into the bowl ..f tens. T h e cipher is onlv a picture 
..f an empty bowl, and therefore (he figures our learned 
m e n employ for the solution of their grandest problems 
were at first only the childlike picture writings of a poor, 
ignorant Arabian fisherman, and, stranger slill, the 
sketches m a d e by this simple m a n have been copied and 
repeated again and again by millions of our race, and 
still the writing of these pictures is repeated. W r n o w 
see that our notation is m a d e up of nine figures an.l a 
cipher, an.l that hv setting the figures in a certain order 
w e can numerate values that otherwise would be incom
prehensible. 

2. Numeration.—To numerate a line of figures they 
ar.' lirst divided into groups of threes, and these triplet's 
as they advance tothe left, are given different names, 
as follows : 

li iM T 
123,123,123,123 

That is to sav this uumber reads, one hundred and 
twenty-three billions, one hundred and twenty-three 
millions, -me hundred and twenty three thousands, one 
hundred and twenty-three. 

All figures from and to the left of Ihe unit's place 
represent concrete or whole things, and all figures at the 
righi of the units place represent parts or fractions of 
things and being progressively less than one they-are 
numerated as follows: hundreds tens (units), tenths 
nindredths; for example, numerate 23(1.543. T w o hun
dred and thirty-six and five Imn.hel ami forty-three 
thousandths. W h e n a point or period is set before a 
line <>f figures, the nu m b e r is always less in value than 

, one thing, because the point represents the end or unit's 
i place of a whole number, anti the decimal fraction before 
! us in i m o n with all others that ever can mine before 
us, is easy to enumerate by observing the following 
simple rule. First, numerate the decimal n u m b e r as if 
it was a whole number. Second, suppose the units 
place is on.*, and Iln* other figures in the decimal n u m 
ber are ciphers, and then numerate as follows : 

,r>4:; liv.* hundred an.l forty-three, 

KHH) one-thousandths, 

or five hundredand forty-threeone-thouBandths. Again, 
.otKHi."-. reads liv.* one hundred thousandths, ami 27.16 
! reads twenty-seven an.l fifteen oiie-huiulredl lis. 
1 3. Howto Add Efficiently.—No iustruclioii is required 
to enable a student to perform the Bimple operations of 
addition and subtraction, and it is for this very reason 
that so many people are so slow and inaccurate in their 
additions and subtractions, for they believe that speed 
and accuracy will come with practice; but they do nut, 
and then they conclude that they are not liv nature 
gifted for rapidity in finding the sums and differences of 
numbers. In tins conclusion they are wrong, for by 
proper training, most men can be made experi at addi
tion and subtraction. 
W h e n a student, is slow in these operations all his 

exercises with figures are tedious and fatiguing, and 
therefore he never becomes a good arithmetician, and 
for this reason we say to all our readers, if you are 
inefficient <>" this score, commence again with the lirst 
: two simple rules, and follow our advice. 

To be expert and reliable then you must first culti
vate self reliance and courage; for timidity and hesi
tancy paralyze llu* min.I and make you a stutterer in 
figures, and if ever vou acquire Ihe habit of ineonlidence 
you can only east it off by adopting a system of drill 
such as we are about to recommend. 
First exercise in self reliance : Set down the follow

ing figures in the order in whicli we give them. 

5 7 9 3 4 7 2 6 
ii 6 8 7 7 '•» <i 5 

1 3 4 8 1 2 6 9 1 

Here we have an exercise in addition in which the 
sum of the numbers is given, to prevent hesitancy : 
Drill one : Begin and say five and six are eleven, seven 
and two are nine, etc., and practice this very simple 

; addition until you can do it with perfect self reliance in 
a second or two. Then take drill 2 : 

85936842 
47087250 
546 7 8 1N'l 

1 8 7 7 0 2 2 s 7 

and after you find that you can make the addition in 
about four seconds, make some examples for yourself in 
I drill two; but take care while on this drill, never to 

make the columns more than three figures deep, and 
never increase the depth until vou are very experi and 
quite able to trust yourself in attempting a greater effort. 
The senses of sight, hearing and feeling have all to hi* 
cultivated, aud therefore if is imperative I hat at lirst you 
speak aloud the additions you are making, and above 
alt you must nol hesitate lo'consider whether the addi
tions are right or wrong in any ease, but tear away and 
remember that faith isthe secret of success. 
The same drill must be practiced with subtraction, 

and the exercises must be continued until you can trust 
your own self for accuracy, while your speed is so great 
ihal von have nol time to think and hesitate. Slowness 
in the operation of multiplication is the result of hesi
tancy in adding, and slowness in division is the result 
of hesitancy in adding and subtracting, and therefore 
we ought to find an immediate cure by submitting our-
selves to a proper syslem of drill. 

4. Arithmetical Signs.—The use anil correct meaning 
ofthe arithmetical signs should be understood; in this 
lesson three of them are introduced. The first is the 
addition sign, written thus j , and it is called plus. The 

second isthe sign of subtraction, and it is written thus -, 
and is know 11 as minus. The third is the sign of equality, 
and is written thus =, and is called equal to. The uses 
of these three signs are exemplified in Fig. 3. Here we 
see a scale balance in a state of equipoise, and to indi
cate this condition with clearness, the equality sign g 
is set between the scale pans so as to render the use of 
the sign unmistakable; for with beginners the trouble 
is not so much to make ihem understand what you 
mean as to make them realize the application of a prin
ciple. Now, we have a 100 pounds weight on the (* 
pan, and a 120"pounds weight on the d pan, and we are 
sure 100 pounds cannot balance 120 pounds ; but a nega-
tire weight of20 pounds is made to counteract al /'the 
excess of weight on the d pan, and therefore the HHi 
pounds on the tl pan, after all, only balances its equiva
lent of 100 pounds. Under these conditions we see the 
application anil use of the signs, for Hill ll'll 20, 
or, in words, a 100 poundfl weight balances 120 pounds 
when the excess of jo pounds is counteracted. If we 
consider the earth's attraction as a positive pull down
wards, then any force acting upward is negative, or oppo
site, to the earth's attraction, or an upward force is 
negative to the earth's attraction, liy introducing the 
pulley at <*, 20 pounds at /'are made to pull the left 
hand'side of the cord upward, as shown by the arrow. 
Here, then, we see thai forces acting downward an* 
positive and those acting upward are negative, or, to 
lie still 111.ne clear, if Hill pounds acting positively, or 
downwards are counteracted by 100 pounds acting nega
tively, or upward, then milium/ is equal lo one hundred 
minus .me hundred, orO 1 0 0 — 100. The plus, or 
positive sign, is seen al <* | ami '' , meaning to say 
that the weights in ihe pans c ami d are pulled by the 
earth, but the negative sign is seen at e , because the 
weight d is pulled upward with a force of 20 pounds. 

nh -*-

'•"' 1 

- i — 

! 
10 5 

A still more clear comprehension of the use of Ihe signs 
may he obtained by a study of Fig. 4. First, then, let 
us balance the forces by taking all the downward ones 
as plus, or positive, and all the upward ones as minus, 
or negative ; then, 

105 i 11 I 8 — (15+ 9) =104 j Ki-14 

Here the mean downward force on each scale pan is 
HHi pounds; but before proving this, let us observe the 
weights •' and /*, when it will be noticed that although 
the force exerted by them is made by the conl and 
pulley to act negatively to the weights a, f and g, yet i 
and h are positive to each other, and it is for this reason 
that in algebraic equations, we change the positive and 
negative signs of all the letters within a bracket when 
the first letter is a negative one; for see, we have written 
105 + 11-1-8 — ( 1 5 + 9), not 105+ 11 -f 8 — 1 5 — 9. By 
looking at the figure we see that i is positive to h, or i is 
acting in the same way as It to pull the pan a upward, 
then 15 + 9 *= 24 or — (15 + 9) = — :'4 and we now see 
that 105 + 11+ 8 - 24 1(H) ; and that 104 + 10 - 14 
= 100, therefore the resulting positive force on each of 
the pans is thesame, and 100 = 1 nil. The terms posi-
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I ive a n d negative are not confined to forces acting 
d o w n w a r d a n d u p w a r d but to forces acting in simply 

opposite directions. 

In this case positive is d o w n w a r d a n d therefore a, f, 
g, I, a n d </ are + , that is positive or plus, a n d the forces 
i, h, a n d e are — , that is m i n u s or negative forces. 

i 71. '» Continued.) 

MINING MACHINERY. 

The Principle of Action of the Lift Pump—The Press

ures on the V a l v e s of a Lift P u m p — T h e Interrup

tions T h a t O c c u r in P u m p Action—Recapitulation 

of Facts. 

is equal to .",4 — 21 = 13 feet of water c o l u m n , then th. 

pressure at .1 is equal to Kl feet of vertical c o l u m n , 01 

the a m o u n t of depression below the pressure of tlu 
atmosphere is equal to a vertical c o l u m n of 21 feet. Tin 

student should here realize the true m e a n i n g of tin 
terms e m p l o y e d , a n d to d o this consider tbat the 

itul lire-sure of the atmosphere is 
spressfon belo-ri the ntmoephere is 
•till pressure below tlie p u m p piston is 

34 feet \ 
21 feet v 
13 feet \ 

of the Lift P u m p . — 

irtance of miners hav-
of action of the 
ir other it is an 

drainage. We never 

requires its assistance. 

Ihisle; 

:| . 

F-m 

123. The Principle of Actr 

W e need not insist upon the important 
ing a complete knowledge of the mode 
c o m m o n lift p u m p , for in some form 
indispensable appliance in mine 
feel so m u c h the value of know 
confronted with a difficulty that 
as for example, w h e n a p u m p fail; 
some disarrangement, and we are expect 
the fault and correct it. Let us, tl 
notice the m o d e of action of a lift puinpon the up sti 

an.l to m a k e the subject clearlv 
understandable. let us call to ..ur 
aid Fig. Ioo. The p u m p piston a 
is advancing upward, as indicated 
by the arrow g, and the valve is 
d o w n on its seat as the result of 
having the entire weight of the 
column resting on it. The state
ment just m a d e is correct, but are 
w e sure that w e have tbe right 
understanding of what is meant 
by the words "entire weight of 

124. The Pressures on the 
Valves of a Lift P u m p . — T h e n , let 
us suppose thai in a mine shaft 
the column of water resting on the 
p u m p piston " is equal in length 
to a vertical height of 300 feet, 
then we m a y correctly conclude 
that the " entire weight of the 
column " will be equal to 300 *•' 

, , , . , - , -> 18,660 
62.4 -- 18,660 pounds, or „ = 

9.33 tons, assuming that the area 
of the p u m p piston is 1 square 
foot; or if it is not, then w e m a y 
say that the pressure on the p u m p 
piston is in tlie proportion of 0.33 
tons per square foot. All this 
senns lo hr right enough, but the 
column of water resting on the 
p u m p piston is partly above and 
partly below it, and this means to 
say that the vertical column ex
tends in length from the surface 
of the standing water in the mine 
to tbe surface of Ibe water column 

Fn; i'i5 at the elevation at which it iB dis
charged. We see, then, that if 20 

feet of the vertical column is below the p u m p piston, 
Ihe words w e commonly use, "resting on, ought 
properly to be depending on, for if tbe mean height 
of the p u m p piston above the water in the s u m p is 
20 feet, then 20 feet of column are hanging on the 
p u m p piston, and 280 feet of column are resting on the 
p u m p piston. Such a distinction m a y appear to be 
out of place, but if you desire to thoroughly under
stand the m o d e of action of a p u m p , the distinction 
is in place as illustrating the principles involved. Clear 
views are n o w within our reach, as, for example, we 
can investigate h o w it happens that the 20 feet of tbe 
vertical column are hanging an the p u m p piston. As the 
p u m p piston ascends it displaces a portion of the press
ure of the atmosphere; for, suppose this pressure to be 
equal to the weight of a vertical column of water 34 feet 
long and also equal to a pressure of 14.7 pounds per 
square inch, then the 20 feet of column under the piston 
has to l„* lifted by the atmosphere into a partial vacuum 
made by the piston, and this partial vacuum will be 
equal to a pressure of '>4 2 0 — 14 feet of column, or 

, 0.053 pounds per square inch, but the under 

side of the pump piston makes a depression below the 

Next let us proceed to investigate what takes place in 
the d o w n stroke of the p u m p piston. Hy reference to 
Fig. 150 w e see the suction valve is d o w n and resting on 
its seat as d, while the p u m p piston valve c is up, and 
the p u m p piston is said to be plunging on the d o w n 
stroke, and, therefore, it is plain, that the pressure due 
to the weight of the column, has 
been transferred from the piston 
valve to the suction valve. X o w 
let us suppose that the suetioi: 
valve is 20 vertical feet ahoy* 
the surface of the s u m p water ir 

the pit bottom, and that the total 
vertical height the water is lifted 
is 300 feet, as before ; then let us 
find the weight resting un, 
hanging on, the suction valv 
If it requires a vertical cob 
ofl font to lift the piston vab 
then let us reckon this 1 foi 
weight; then the total verl 
column becomes 301 feet, and 
therefore, the total weight, of the 
column is 301 \ 02.4 = 1S,7S2.4 

18 782 4 
pounds or ~ = 9.3012 tons 

on a valve 1 square foot in area, 
and therefore, 
The weight resting on th. 

02.4 - 1,248 pounds 

tons ; therefore, 

8.706 tons. 
.62*1 tons. 
3.330 tons. 

pressure of the atmosphere of 20 

t . 1.248 
per square lout, or ,( ̂  .(.2 

have 
Weight resting oil the DiStOD 
Weight hanging tm the piston 
Total weight <le[iei[(liiig on the piston 

In the values just given, thr area of the piston is 
•issuined, as before, to be equal to I square foot. 
T h e piston valve'< is closed by the weight of a c o l u m n 

of 280 feet of water resting on it, a n d by a further addi

tion of the weieht of a c o l u m n of 20 feet ofwater hang
ing u p o n it. T h e bottom or suction valve is seen to be 

open, a n d observe, the piston valve is always closed, a n d 
Ihe suction valve is always open during the u p stroke of 
the lift p u m p ; but w e should n o w k n o w the reason w h y 
the suction valve is open, a n d only one a n s w e r ean lie 

given lo the inquiry; a n d that is, the valve is open 
because the pressure under it is greater than the press

ure above it; then let us n o w lind how* this occurs. 
T a k e the pressure of the atmosphere at .'-S4 vertical feet 
of water c o l u m n , a n d the height fr.nn the surface of the 

wal.-r p u m p e d at 20 feet of water c o l u m n , a n d let it 
require a 1 foot water c o l u m n to lift (he valve; then the 

ider the valve is equal to :*4 - 20 - 14 feet of 

1 above the valve 

nglng 011 the 

(Cpendlng on 
t'alve is ! 

I tons 

Fu.. ir.11. 

vertical water column, ami the pr 

!)12 tons 
T h e p u m p piston is plunging 

into the water space B, as shown 
by the arrow h, and the water 
under tbe valves is seen by the 
arrow f to be escaping to the 
upper side of the piston. O n the 
d o w n stroke of a lifting p u m p , 
w e see that the suction valve is 
closed and that the piston valve 
is open. 

125. T h e Interruptions That 
Occur in P u m p Action.—Inter
ruptions in the efficient action 

of p u m p s are of frequent occurrence, and as thev can all 
be classed under three heads, w e ought to be'able to 
determine the cause in each specific case, and be pre
pared to correct it. T h e first cause is the entry of air 
somewhere between the surface of the intake water and 
the p u m p piston; and to understand h o w this is brought 
about, a few* facts require to be known. First, then, air 
does not enter the column between the p u m p piston and 
the upper surface at the head of discharge, because the 
whole of the upper column has a static pressure above 
that of the atmosphere; hut all the column below the 
suction valve has a standing pressure below that of the 
atmosphere, and if there is any leakage at any of the 

joints of the pipes, or shim Id one 
of the lengths m the column of 
pipes be cracked, then air enters 
freely, and in a peculiar way inter
feres with the pump's efficient 
action, and such a case as this is 
shown by Fig. 157. Here, from 
some cause, air is entering the tail 
column below the suction valve, 
and is ̂ een bubbling up at r, while 
it is displacing the water and re
ducing tlie depression under the 
m n p piston, as at -7, and here w e 

see the water head has fallen to ,*. 
N o w this matter requires investi
gation to find h o w the air enters 
the lower, or tail column. This 
inquiry is capable of an easy 
answer, for, as has been shown, 
the hanging column is, at every 
point in its length, at a pressure 
below* that of the atmosphere, and 
therefore every opening admits air 
in and presses the waler in, for 
both are subject to a compression 
on tiie outside. The causes of the 
entry of air m a y be a bad or broken 
joint or cracked pipe, or the water 
in the p u m p m a y have fallen so 
nv that air is entering the bottom 

end of the tail pipe with the water. 
The entry of air, however, can 

be detected hy three occurrences, 
and the first, is a great reduction 
in the volume of the water dis
charged. The second is the rapid 
descent and sudden arrest of tin-
piston at half stroke, for the p u m p 

Fio. 157. r°ds descend through half of the 
stroke with the increased energy 

that is due to the entire weight of the column resting on 
the piston. The third is the sound of the shock produced 
by the piston striking the water. Second, the failure of 
the pump's action m a y arise from the lodgement of a 
piece of stick under the piston or the suction valve, and as 
the behavior of the p u m p is different in these two cases, ! 
let us notice each. W h e n a stick is under the suction 
valve, the liability to a break up is considerable, because 
on the d o w n stroke the entire column of water is resting 
on the p u m p piston, and therefore the piston's motion is 
dangerously accelerated, forthe water between the piston 

valve and the suction valve freely escapes. W h e n the 
stick is under the piston valve, the weight of the column 
does nut rest on the piston, and the p u m p works as if it 
had lost all its hold ofthe water, and the snoring sound of 
the water rushing through the contracted opening of the 
piston valve can be heard by placing your ear beside the 
p u m p cylinder. Third, a broken p u m p rod removes all 
weight off the engine, for the wooden rods, after being 
disengaged from the piston, practically float, and there
fore the engine loses all weight on both the up and d o w n 
strokes. W e n o w find that all the peculiarities in a 
pump's action, w h e n it is subject, to any disarrangement 
of its working parts, can be accounted for and corrected 
by tbe student w h o understands a pump's m o d e of 
action when all the parts harmonize in tbe execution of 
their functions. W e have here taken, by w a y of 
example, the conduct of a large mine lift p u m p , but 
what applies to a large p u m p equally applies to a small 
one set up for pumping a local standage of water in the 
workings. 

Recapitulation of Facts.—QIIES. 1. W h a t are the posi
tions of the valves of a lift p u m p on the up stroke ? 

A N S . The piston valve is d o w n on its seat because the 
entire weight of the column is depending .m it; and the 
suction valve is up, because the pressure of the atmos
phere is at that time forcing the tail pipe column into a 
partial vacuum. 

Q U E S . 2. Explain the meaning of the terms resting on, 
hanging on, and depending on. 

A N S . Ilesting on refers to the weight of the vertical 
column of water on the piston valve; hanging on refers 
to the tail pipe column that is supported by the pressure 
of the atmosphere that lifts it into the depression m a d e 
bythe p u m p piston; depending 011 refers to the total 
weight of the column, and is the s u m of the weights 
resting on and hanging on the p u m p piston. 

Q U E S . 3. H o w do you explain the fact that the p u m p 
piston valve is open and tbe suction valve is shut on the 
d o w n stroke of a lift p u m p ? 

A N S . O n the d o w n stroke of a lift p u m p the whole 
weight of the vertical column depends on the suction 
valve aud therefore it is shut, and the only pressure 
exerted on the piston valve is that due to lifting it by 
the water that is in course of being displaced bythe 
plunging ofthe piston. 

Q I E S . 4. Under b o w m a n y heads m a y the interrup
tions of the efficient working" of lift p u m p s be classed? 

A N S . The failures in the efficient working of a lift 
p u m p m a y be classed under three beads, as follows: 

First, the entry of air somewhere below the piston or 
suction valve. 

Second, the lodgement of a stick under the bucket or 
suction valve, and especially the latter. 
Third, a broken p u m p rod or the wearing out of the 

p u m p piston or suction valve. 

| To be Continued.) 

CHEMISTRY OF MINING. 
The Gauze Cylinder of a Safety Lamp—The Admis

sion of Air to a Safety L a m p — T h e Ventilation of 

a Safety L a m p — T h e Flame of a Safety L a m p 

Affected by Ventilation—Restrict the Supply of 

Air to a L a m p — T h e Recapitulation of Facts. 

111. The Gauze Cylinder of a Safety Lamp.—It is 
commonly believed, that the flame of a lamp can be 
completely isolated with a gauze cylinder, w h e n it con
sists of wires reticulated with lines of 28 to the inch, to 
m a k e 7X4 meshes to the square inch ; but this belief can
not he maintained w h e n it is subjected to the object 

lessons of practical experience, for then w e find that the 
gauze is only one of the factors of security in the con
struction of a safety lamp. W h e n testing safety lamps 
to ascertain the extent of their reliability, we learn 
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much that does not accord with popular ideas; as for 
example, if you were to propose to make a hole in the 
gauze cylinder of a lamp by puncturing it with a nail, 
the prevailing idea is, that the gauze would then be a 
useless adjunct ofthe lamp, that might be dispensed 
with; but testing it in a slightly explosive atmosphere, 
with a puncture made near thc top and just underthe 
cap ;is at / in that portion of Fig. 150 marked -I, ihe 
llame does not elongate as the result of the puncture, 
but remains of the same size as before. For every effect, 
there is a cause and that statement is certainly true here, 
for after tbe exercise of a little thought we see that the 
hole ( does not act as a port for the entry of an extra in
flow of the explosive mixture, bul, as a port of discharge 
for the products of combustion. It. is true that, if we 
had to select one from two lamps to carry in an ex
plosive mixture, our feelings would make us partial to 
an unpunctnr.il gauze, but yet the fact remains that a 
puncture at, t, is iml attended with the same risk as one 
at b in Ii, because an extra inflow at I* fills the lamp with 
(lame as at /.' ; but worse than that, the sides of I. are la; 
far distended to chill a tlame, and the result is, a gauze 
punctured at, h, tires al anee when set in an explosive 
mixture. W e see then, that if a gauze cylinder is 
punctured near the top its eiliciencv is not impaired, but 
when punctured near the bottom, ils use as a safety 
appliance at once ceases. 

The Admission of Air to a Safety Lamp.—The 
facts of the punctures, furnis 

of great value in the constructs 
w e n o w know* that the admissi 

of 
struction lhat is 

safely lamp, for 

ll of an excess o 
containing inHan 
gas, into the bott. 
the lamp, is atte 

with immediate 
get*, and that the 
and unrestricted 
charge of hurnl 
from tbe top of 

air, 
able 
111 of 
I.I..I 

dan-
free 
dis-

air 
the 

"A % 

gauze does not 111 any 
way imperil the safety 
furnished by (he lamp. 
The question now be
fore us then, is this : 
H o w can we restrict 
the admission of air 
into the bottom of the 
lamp, and yet make 
such provision as will 
furnish oxygen enough 
for tl. 

. Ihi 

requireme 

illuminat 

lefore dei 

-point, le 

atte 

best lo avert an explosioi 

were right 

that n o w require a remedy 

due attention. Before the ii 
ventilation of the safety l a m p v 

Fig. 151. T h e fountain of the la 

are purposely left out of the fig 

1 iti 

nd, tl 

such 

iducti 

of; 

undoubted importance 
must be discussed, and 
the first one is that of 
a sufficient m ot i v e ' 
column to maintain a 
steady and almost in-1 
variable supply of air 
to the tlame. In manv , 
of lh.< lamps in us.-, the 
motive column is en
tirelv disregarded, anil 
ihe inventors appear to 
have been concerned 
about nothing hul how 
iiu the lamp. In this 

refore, the delects 
•] have not received 
1 of tbe bonnet, the 
ike that show n in 
nd tbe upper holes 

ke the details 
ol lute and easier seen and understood. 

The Ventilation of a Safety Lamp.—Tin* lamp " 3 
before us is the type of the old Clanny without a bonnet, 
and the fresh air"to feed the tlame is seen to enter near 
the bottom of the gauze, as shown by the arrow- " ami 
tt. The cold air will thus descend the glass cylinder a-
a shell, while tbe hot gases from the (lame will ascend 
I hrough the cylinder of cold air, but the hot air cannot 
rise through the old air withoul some amount of mix
ing taking place, and the result is, a portion of the old 
air mixes with the hot air and rises with it, and as a 
consequence of this occurrence, a larger volume of air 
must niter at tt n than is necessary to feed the flame; 
while at the same time, tbe mixing of tbe old air with 
tbe hot air reduces the motive column of the lamp's 
ventilation. Again, above the arrows a n, Cold air enters 
and mixes witb the ascending hot air, as at and below 
d d, and this entry still further reduces the motive 
column ; therefore, the mechanical action of the venti
lation of the lamp is such, that we are astonished when 
we find how little energy is necessary to blow down 
sufficient air tothe flame to keep if alive. Should, how
ever, the lamp be placed in an explosive mixture, the 
entry of fire-damp is so much assisted that we cannot 
but Conclude that the lamp under such conditions is 
really a.s unsafe as experience has proved it to be. All 
theair discharged from this lamp escapes through the 
region of the cap, as r, e, e, e. It is pleasant, however, 
to discover that bad ventilation is a condition of un
safely, and, therefore, to make a safe lamp, the prime 
condition required to secure this, is good ventilation. 

114 The Flame of a Safety Lamp Affected by 
Ventilation.—The flame of a lamp should have an ample 
supply of air to produce a good light,, but the inflow of 
air should never lie in excess, because every fraction of 
a cubic inch that is more than the tlame requires, be
comes a danger when the entering air contains inflam
mable gas. At first sight it appears to be no easy matter 
to regulate the ingoing supply ofair to a lamp when thc 
supply is delimited one, but we shall show, further on, how 
this can be done. A bonneted lamp is no doubt a marked 
improvement on the old Clanny, but still in many lamps 
of this type, the objectionable principle is retained of 

admitting the air at the bottom of the gauze cylinder 
as we see iu Fig. 152 ; here the ascending hot interior 
, column of air is shown at d, while the outer shell of cold 
air is seen to reach the flame at c and c, and to enter at 
'• an.l /,. In this lamp, as iu the Clanny, a portion of 
the motive column is lost between hh and ce, but a dis
tinct column is maintained between 6 6 and aa, so that 
in this respect, the bonnet secures a (rue gain, but still 

1 nothing is d o n e to restrict tbe supply of air to the net 

' requirement of the flame. 
115. Restrict the S u p p l y o f Air to a L a m p . — A n 

I excess of air not only reduces the motive c o l u m n , but 

w hen it contains inflani-
1 mable gas it supplies fuel 
for an explosion within 
the lamp; and to make 
I his clear, let us suppose 
that the supply is ample, 
but restricted," and that 
the entering air is an 
explosive mixture ; here 
then there is not. oxygen 
sufficient (.. b u m W h 
gas and oil, and tbe result 
; will be, the llame of the 
lamp, if it hums ever so 
feebly, will consume suf-
licieilt of the entering 
oxygen to make t he en
tering fire-damp inexplo
sive. W e here tind that 
something more than a 
gauze or a bonnet requires 
close attention in the con
struction of a safety lamp, 
and that a lamp devised 
in harmony wiih the re
quirements of natural law 
must secure an amount of 
safety far beyond what is 
obtained when the prin
ciples of action are not 
correctly directed. W h e n 
the motive column for 
the entry of air into a 
lamp is imt sufficient, 
the supply cannot be 
restricted without, at the 
same time, affecting the 
steadiness of the light. PIG. 152. 
for if the entering air 
contained even a small percentage of carbon dioxide the 
light would become dim, and the motive column would 
be reduced, and in s e cases tin* tlame would expire. 
To secure a steady light in a truly safe lamp, we see 
then, that it is imperatively necessary that two things 
should be done ; first, we must restrict the supply of the 
entering air; and second, to restrict the supply, the 
minimum of the restriction must be maintained ; and to 
do that, we must have a good motive column, lien- il 
will he found lhat we have used a vague term, namely, 
"good tive column," hut in future lessons the vague
ness will be removed, for then we will he able to deter
mine what is the numerical value of what i*s here called 
;/""-/. To secure a maximum length forthe motive col
umn the entering fresh air should not he made to lake 
lla* form ofa cylindrical shell, but should enter the lamp 
below the heated and I.unit gases, for it is only in this 

way that the minimum 
supply of air can be pro
vided: and to assist in 
establishing this conclu
sion Fig, 15:1 is intro
duced. The fresh cold 
air is here seen to enter 
the lamp beneath the 
flame at r e, and the 
products of combustion 
are seen to leave the lamp 
at a, a, a, a, and as the 
lampis bonnetted the hot 
column extends from the 
flame to th.* lop of the 
gauze. 

W e do not doubt for 
one moment that some
thing more than aper
tures are required to con
duct the fresh air into 

m j U ^ ^ •'"' ':i,"P :U1,1 innnedi-
«afSKj Jp|^^»a(c|y under tbe flame; 

3 • but tbe required provi
sion for this will be one 
of the subjects of the 
future lessons, and there
fore, for the present, let 
us decide that tbe air 
should by some means lie 
introduced at ee with the 
intention of securing a 
loug motive column and 
a steady flow. 

,: \e l | 116. The Recapitula-
&&"* 1 lif J ' ••»•• of Facts.—Ques. 1. 

r.r J L - ,«„„.„ Ji .«.. " —If a puncture is made 
FIG. 153. w it h a nai 1 just under 

the cap of a Davy lamp 
gauze, will this hole reduce the efficiency of the gauze as 
an isolator of tlame? 

A N S . — A puncture made just under the cap of the 
gauze will not reduce the efficiency of the gauze as an 
isolator of flame, because such a bole is not a port for 
the entry of an explosive mixture, but for the discharge 
of the products of combustion. 

QUES. 2.—If a Davy lamp gauze is punctured with a 
nail near the bottom, and just under the flame, will such 
a hole at all affect the efficiency of this gauze as an iso
lator of flame? 

A N S . — Y e s ; a hole or nail puncture made near the 

bottom of a Davy lamp gauze will reduce the efficiency 
of the gauze as an isolator of flame, because the hole 
will be a port of entry for the admission of an explosive 
mixture, and, therefore, an explosion within the gauze 
will at. once ensue. 

QUES. 3.—What do you mean when you speak of the 
motive column of a lamp? 

A N S . — I mean that length of a cold column of air that 
is equal in weight, to the difference in weight, of a cold 
and hot column, whose lengths are equal to the longest 
mean length of the hot air column; as for example, sup
pose (he greatest length of the hot air column to he six 
inches, and (he mean temperature of this column to be 
(100° F., and tbe temperature of (he old column to be 
60° F., then the length of the motive column will be, if 
we take d to be equal to .5, that is, li inches or .a of a 

f . t T I ) , .5 „ / ( ,, . ( ('00° -fill0 ) X .5 

Eoot- (Ifio+rj =*Gthat«, (4(i))0| (i))||0| = 
.-JQ \ r 

, ,->.'„" = -2547 *Jf n foot, or 3.0564 inches. 
1,01 it) 

QUES. 4.—What occurs when the motive column of a 
safety lamp is too short? 

A N S . — W h e n the motive column of a safety lamp is 
too short, all resistance must be reduced, and an exces
sive supply of mine air is therefore admitted, with the 
result that danger instead of safety is promoted. 

QUES. 5.—Where does the air enter and leave the gauze 
cylinder of a Clanny lamp? 
ANS.—Theair enters the gauze cylinder of a Clanny 

lamp from the bottom upward tothe underside of the 
gauze cap, but only the air entering the lower portion 
of the gauze goes to feed thc flame. The burnt air all 
leaves the gauze by passing through the meshes of 
the cap. 

QUES. t).—Should the supply of air to a lamp be 
restricted? 
ANS.—The supply of fresh air to a lamp should be 

restricted, because every cubic inch admitted in excess 
of that required to maintain perfect combustion in the 
normal flame, reduces the protective or safety efficiency 
of the lamp. 

QUES. 7.—What advantages does the bonnet secure in 
promoting the efficiency of a safety lamp? 

A N S . — T h e bonnet acts in the first place as a shield or 
screen to prevent the air, in rapid currents, blowing 
through the gauze; and in the second place, it confines 
the entry of air to the lower portion of the" gauze, and 
thereby increases the safety of the lamp. 

QUES. 8.—On what principles should a safety lamp be 
constructed? 

A N S . — A safety lamp should be constructed in har
mony with the natural laws that secure the best light, 
with a minimum entry.if air. 

MINING METHODS. 

Dust in Relation to Current Velocities—Wetting the 

Dusty Roads—Wetting the Suspended Dust with 

a Spray—Should the Intake or Return Air be 

Wetted ?—Fine Dust is the Most Inflammable. 

The Agents that Supply Dust to the Air—Where 

Best to Apply a Water Spray—Recapitulation of 

Facts. 

105. Dust in Relation to Current Velocities.—It was 
shown in the last, lesson that the sizes of the dusi par
ticles in suspension in air were peculiar to the different 
velocities of the currents that supported them, and aa 
such is tbe case, we ought to be just as able to deter
mine the velocities of a current bythe sizes of the largest 
particles it suspends, as we are able to find the sizes of 
the dust particles from the velocity of the current. 
Now the velocity of the current ean actually be found 
in the way suggested and the truth of the statement can 
be fully established by an experiment with a simple 
apparatus, such as that illustrated by Fig. 142. First, 
then make a wire frame 1** inches square and having on 
the middle of one of its sides a socket to fit on the upper 
end of a stick, the bottom end of wdiich is stuck inlo the 
ground, as shown by Ihe figure. The wire frame carries 
a sheet of cotton cloth, and this is saturated with water 
when tbe arrangement is set up for a test. If at any 
time the air is highly charged with dust, the cloth 
quickly becomes blackened, and as we may expect tbe 
time of blackening varies with the charge of dust in the 
current, and, therefore, the time required for discolora
tion is the index of tbe state of the air. The speeds of 
the current are characterized by the presence on the 
sheet of different sized particles and these can beseen 
with a good magnifying glass. To distinguish tbe sizes, 
peculiar to the different current velocities, however, tlie 
observer requires practice in collecting different samples 
with his wet cloth. In the figure under consideration 
a- is the wet cloth and it is seen to be supported hy the 
stick .*-*, whose lower end is (irmly set in the ground, and 
in this position a /•*.**/ is supposed to be in course of being 
made. The water used to saturate the cloth ought to 
contain a deliquescent substance in solution, such as 
carbonate of potash, for this would prevent the evapor
ation of the water, or the drying of the cloth, and 
thereby add to the value of the test. Although this 
cloth is at the best, only a rough " rule of thumb" sort 
of a gauge of the dust in suspension in an air current, 
yet ils simplicity of construction, and adaptability for 
ready application, make it at any rate a good index of 
whether the air in a room is in a safe condition or not, 
in so far as coal dust is concerned, for the firing of shots. 

106. Wetting the Dusty Roads.—The dangers arising 
from the presence of coal dust in theair, immediately 
exposed lo the flame given off by a shot during its explo
sion, have been suddenly brought into notice, and, (here-
fore, even tbe best informed men are affected with the 

http://unpunctnr.il
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confusion that always comes with a surprise. There are 
certain facts, however, that have come across the path 
ofall practical men that bear directly along the line of 
our presenl investigation, such as, wetting the roads " to 
lav the dusi," hut this statement of whal we do, and 
why we do it, suggests a question like lliis: In what 
way does (he wetness of the roads lav llu- dust? an.l the 
answer we are likely to give is, When th.* dust ofthe 
road is watered it'becomes adhesive and heavv, anil 
therefore, Cimnot he raised I.v the sour of Ihe wind 
sweeping oyer it. So far. Ibis statement ofthe 1 le 
of action is right, hul in whal wav .Iocs Ihe wetness of 
the (loor, roof, an.l sides ol' a road affeel the dust that is 
suspended? This last question requires, certainly, a 
more comprehensive answer than the former one; and 
more than thai, Ihe answer can onlv he made satisfac
tory witb the h.*lp of several riders lo the answer to 
qualify ii. The prime answer then is this: All the par
ticles of the air lhat constitutes the current are, bv the 
deflections irom ihe roof, ihe lioornnd ihe si.les o'f the 
airway, in t heir turn, made to sweep over these surfaces, 
and therefore, hv this means the dust particles theair 
holds in suspension all become wetted and agglutinate.!, 
and hy this* means become loo heavy to float, and there
fore*, sink an.l lea\<* Ih.* air cl.*au, hut another question 
arises out of this, such as Imw far must the current 
travel for all the dusi ii contains to he wetted? and 
another question is, whal weight or volume of water 
will he necessary to wet the road efficiently? and yet 
another question is, is il possible to do lliis extensive 
wetting in practice for the lirin- of a single shot? This 
last rider to the prime question, suggests another very 
pertinent on.*, and it is this: Can the dust in suspeii-

Again, air parts with its grosser dust the moment the air is likely to he saturated with fine inflammable dust. 
velocity of the current is reduced, while the finest dust Recapitulation of Facts,—QCES. 1. Does watering 
remains in suspension at very low velocities, aud this the roads, or projecting a spray into the air current of 
fad may be classed as danger number t wo. But tine dust a mine do (he most good? 
is easy wetted and purged out of air with a tine spray, Axs. A fine water spray at once drenches tbe dust 
and this constitutes safety number one, while a less 1 particles and causes them lo agglutinate and gravitate 
volume of waler is required for wetting air with a very ' out of the air, whereas when the roof, floor and sides of 
fine spray than with a large volume of water improperly j a road are watered the current has to travel over a great 
applied, and this furnishes safety number two. W e \ length before the dust is arrested. 
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tbe answer, w e are happy to say, is yes! 

107. Wetting the Suspended Dust with a Spray.— 
Hefore showing, however, whicli is the hest. method of 
purging the air free of inflammable dust, let it be noticed 
that a large volume of water may be SO misuse.1 as lo 
effect very lillle good, while a small volume may he 
made to so wet the air asto remove all dust; for if the 
air is wetted wilh a water spray so fine that the par
ticles of waler are nearly as small as the particles of 
dust, then tbe air can be re perfectly cleaned with a 
-allon of water than it could be wilh one hundred gal
lons ejected in larger particles; or Ihe one gallon of 
water ejected in particles so line that (hey would II.ial 
away in llu- air like s ke would more efficiently purge 
oul ih.* dust than a tl sand gallons thrown'on the 
roof, floor an.l sides of a road; for an air current sat male. I 
with dusi must travel a long journey before the wet 
sides of the road can effect any good. " Water ejected at 
a high pressure out of verv tine perforations may be 
made as fine as the water dust of condensed steam,'and 
where hose cannot he applied, a portable vessel may be 
made to run on a truck, and the necessary pressure may 
he obtained wilh < pressed air pumped inlo the water 
lank, ami if even this appliance can not he used, then 
small vessels can he carried by hand lo eject a fine 
spray at a high pressure; Lliis can be done by the injec
tion of <• pressed air inlo the vessel with a forcing 
pump. 

108. Should the Intake or Return Air be Wetted ? — 
Anolher \er> important matter requires our attention in 
relation to dust in suspension, ami it is this: Should 
the air he well,.,I hefore entering Die localilv of ihe 
shot, or sl Id the air, and roof, and lloor, and sides he 
wetted on the return side of the shot? Suppose fhe 
watering to be done on ihe si,1,* along which the air is 
leaving th.- locality of ihe shoi, then il may he said that 
any llame produced hv the shol will he 'cut. short on 
entering Die clean air I hat contains no fuel for further 
combustion, hut during the ti that, elapses in the 
retreat ofthe lire hoss from Die shoi to a place of safety 
Die ingoing air charged with dust has had time to dis
place Ihe dean air ami make Die danger as groat as 
ever. W e see, Dien, Dial lillle g I can he effected by 
wetting Ihe return air, and therefore Die Hame fr *, 
shol ought to he so isolated with clean nir, that, at the 
period when the shot is fired, nol only I he locality of tlie 
shot, hul the air entering il, shoufd he entirely free 
from dust. To secure l his desirable result it is neces
sarv ihai the ingoing air should be wetted ami purged 
for then, instead of Ihe period of (he retreat fr the 
Shot being one during which the danger increase.-, ,1 
would he one .luring which the danger decreases, and ii 
this conclusion is a correct one, we sec al on,-,, ihe 
importance of the mailer. 

109. Fine Dust is the Most Inflammable.—The finest 
•hi.-l will he m u d e inflammable than ihe grosser 
varieties, ami this maj he classed as danger berime 

QUES. 2. Should the ingoing or return air be wetted 
with the water spray ? 

ANS. The ingoing air, or the air entering a locality 
where a shot has to be fired, should be purged with a 
water spray, for then if the work is well done no 
explosion can occur by the ignition of the inflammable 
coal dust, in the air. 

tlbbt Continued.) 

A Large Electric Mining Plant. 

A few months ago we described the interesting power 
transmission plant installed by the <ieneral Electric 
Company at the Silver Lake Mines of Mr. K. ti. Stoiber, 
at Silverloii, Colo. The introduction of electricity into 
the operation of the mines has resulted in economy so 
noticeable that an increase in the plant is now being 
made to provide for an extension of the system in the 
mines and to reinforce the water power which is not 
sullicient to furnish all the power required throughout 
the year. 
Two cross compound Corliss engines, with cylinders 

24"x4li"x4S", each engine of Sot) I. II. P., are now 
being sel up, together with water tube boilers, mechani
cal stokers, oal and ash conveyors, feed water heaters, 
separators, water meter, oal weighers, tin.* whole making 
what will be the most thoroughly modern steam plant 
in the state. 
The difference between the cost of coal at the power 

But for the dust given off' bv the shake of the cars dur- house and its cost at the mine, which is at greater eleva-
ing their haulage to the shaft, the ingoing current of the tion by some 2500 feet, is such that the saving effected, 
principal intake airwav would be free from dust, and even when steam power is used for generating purposes, 
this slat.* ..f purity would continue until Ihe fresh air will insure an ample return on the investment, while 
reached the first chamber or room to be ventilated. *-'R' economy induced by the use of the water power is 
W e can then see that the dust taken up iu suspension by considerably greater. Mr. Stoiber, therefore, feels that 
llu* air in the first chamber is borne forward into Die in adopting electricity for the operation of bis mines be 
second one, and then on from the second to the third, I has more (ban considerably diminished the cost of 
until the same distinct current has gathered dust accu- working them. 
mulatively from the first to the last room in the series, ! The present plant now in operation consists of two 
when it enters the main return airway in a highly 1150 K. W. (ieneral Electric three phase water driven 
charged condition. The last fact that has engaged our generators, supplying current, to one 111(1 II. 1'. motor for 
attention suggests an important conclusion, namely, I the mill ; one 111(1 II. 1'. motor for the air compressor; 
thai Die dangers arising from the ignition of coal dusi one 7o II. 1'. motor for the hoist; one 15 II. 1'. motor 
an* greater in the last room of a series ventilated than • f'"' ̂ 'e pump; one I II, I', motor for a blower and in-
in the one that, first receives the clean fresh air unless ' candescent lights scattered throughout the station, mill 
the air is first purged with a water spray. W e can see ; -""l mine. The additional plant will consist of two 150 
by an inspection of Fig. 14.'! that, if the air entering al a K- '̂- Ceneral Electric generators, one LOO II. P. motor 
brings with it a charge of flue dust suspendahle in a ! for the mill ; one 15 II. P. motor to drive a pump, and 

two Kl II. I', motors for blowers, forges and miscellane
ous machinery, and to eventually utilize to the full 
the capacity oi' Ibe steam and water power plants, addi
tional and larger generators will be sel up. 

Not the least interesting feature of this installation, is 
thai although the entire output of electrical energy is to 
be used in the operation of a single mining property, it 
will be, when completed^ the largest electric power 

the importance of knowing (he true character 
ol suspendable dust, for wliile others think that the 
most dangerous dust is suspended in air currents of 
high velocities we now know-that the most dangerous 
varieties of in I la unliable dust are con (ai ned in suspension 
in air currents of low ve
locity, and we now further 
know lhat to purge the air 
of its dust we must use a 
water dust in which the par
ticles are nearlv as small as 
those of the dust thev are 
intended to remove. * ' 

no. The Agents that 
Supply Dust to the Air,— 
W e have given full atten
tion to the Study of the sus-
pensi. >n 1 if dust part icles and 
now we are about to con
sider wliere and how the 
supply of dust is furnished, 
and we shall find the lat
ter enquiry is only second 
in importance to the former 
one. The supply of dust is 
furnished hy three agencies, 
and these are, the cutting 
of the oal, the filling of 

il. and the haulag. 

before emerging from 

ff b 

tf 

current of low velocity that comes from ;i former room, 
by tin' time thia cm-rent arrives behind the brattice at „ 
il will I in vi' taken up a second chars;,' from I,, unless the 
entering air is purged before emerging from e. 

m . Where Best to Apply a Water Spray.—Again 
nr mi nfrpntedwith another question, which is this : 
Where shuuld we apply the spray to effect the best 
result in purging the air'.' In answering this ques- . 
tion, thought and caution must be exercised, because l'1'"""' •'"'*-'•"''"• ' o l o ™ d 

prudence is the best director in such important matters. 
If we apply the spray on the wide side of the brattice, Cahall Boilers. 
we must either use nmre water or make the spray finer The Carnegie Steel I' pany, nearlv two vears ago 
nn.l use more time, and even then the air will never I..- being favorably impressed with the design nf ihe Cahall 
efficiently purged, 1 ausc the im ing air will enter vertical wnter tube boiler, made an investigation as 
nl a higher velocity than that of the wide current in tn its merits, the result of which induced them to put 
course of being operated m d tlie result will be a ; in a trial plant of these boilers of 2000 horse-power at 
continual mixing ,,f the charged and purged nir. W e tbeir gas pumping plant at Bagdad, Pa. The perform-
-.;. then, that the air should be welted and purged nnce of the boilers at Bagdad was sneh a marked ini-

ibtain the must efficient and provcinent nver the general boiler practice of to-day 
econ ical results. Nuw, that they about a year later pul four of these boilers at 
mi the face ofall this, the their Edgar Thomson Steel Works. They very carefully 
reader will see that if cual watched and tested the boilers al Edgar-Thomson under 
dust is attended with the varying i [itions, with the result that they have been 
dangers that are claimed for so well satistieil will, the work done bv tbuse four that 
it, nml perhaps nun,' uf us thev have made arrangements in tear out all the old 
doubt the accuracy of the style boilers at furnaces A, I', and I' at the Edgar-Thom-
evidence, there is a right son Steel Works, and have purchased 5250 horse-power 
way "f proceeding tn purge ,,f the Cahall vertical water tube boilers tn be installed 
the air and reduce tiie dan-; al these furnaces iii place nf the nnes they will remove. 
ger to a minimum. 

that require attention with Water for Steam Purposes. 

regard to coal dust, in nir' The dry sins with tbe accompanying scarcity of 
nnd tlie firing,,(shuts. The water fur steam purposes nt many coal mines, is again 
lirst is, we require some upon us, nnd any suggestions as to a remedy fm* the 
ready anil simple means nf trouble we feel sure will be appreciated liv our readers. 
testing tn liml it the dusi is N „ , pany bus bad more trouble from this source 
present in dangerous pro- than the Philadelphia nml Heading ('mil nn.l I run Co., 
portions, for if it is not. then and the officials .if Hint company have spared neither 
we mny dispense with tbe li nor expense in endeavoring tu utilize wnter more 
use ut llie spray; nml mi the ,1,1- less impregnated with mine water fur sleam purposes. 
other band, il the piopor- ; Tbe greatest success achieved wns during the dry season 
tions of dust are found to 1 f 18115, when they lirst tried an.l then adopted the 
really dangerous, then we Pittsburg Boiler Scale Resolvent, nn economical and 

• Tbe greal thing to btPdont liowever'is si'e?'"' '"'" "'"'"'" "*'" '"''''''"" 1"'"' 8C**le '""' *'"m'" 
to devise a testing apparatus that is simple i,, construe- ""This preparation is made bv lb,. Pittsburg Boiler Scale 
•oil and ,1, use and until what we propose is done, the Resolvent Co., Pittsburg, Pi,., ami it is guaranteed by 
vet cotton cloth may be taken ns better than no test, the makers, ll is ,,,,« used bv many .,( the leading 
font will at anyrate indicate when llm nir is heavily minim-,' n-nii™ of Vi ' leaning 
charged. W h e n the ventilation of a 1 -chamber 
is so carried un liml Ibe entering air comes up behind 
the brattice, as in Fig. 144, the conditions fur purging English Wire Rope. 
the air with a spray are highly fiu-orable, for if tie shot Messrs. George Cradock A Co., ..I* Wakefield, Eng-
has to be fired 111 the neighborhood nf /, the ,-,.„„ „ , | i, ̂ u-iisivc ,, iifneturers of wire rone wlinSi 
.,,,,,,,,„ ill, splacefcl, the dust-charged air along the advertis „,'has Speared,„' oSr columnsTor overl 
w n k ng ace, a, I prevent eve,, the possibility ul fhe vein* past, request us to announce that Mr. T. A. Wig-
I""1"."*"" "".'" "y " -."hot. Another matter [minis nger 1 ected with the , any way, and 

ih "if U,"''',' nil tT'\ ''"q""'"S I*"'"!'"""* *"" '<• is •*'""• ""* I'"* Present, American cusl rs arc requested 
this, if the .111 ought tu be sprayed before ent,'ring a to , „,iu,,i,„t, -ectly wit|, them n, Wakefield Eng-
ruu.ii « binnsli,,, bnstu be I,,-,., I, the same rule shot nn.l. Messrs. Cradock "i ,*„. nre desirous ,„* securing 
'" ''l'l'11"1 throughout tlm 11, wherever ll ring live res] sible ngents in every A rican ng lield! 

^ 
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MISCELLANEOUS. 
S C E N E R Y O F T H E M O O N . 

Notwithstanding that the moon is 240,000 miles distant 
from the earth, it would in some respects be hardly an exag
geration to assert that w e are better acquainted with tlie 
topography of our satellite thai w e are witli thai of tbo globe 
which tonus uur home. It, is n peculiarity of our satellite 
that it manages its movements in such Q m a n n e r as to with
hold nearly halfofitssurface from ever being inspected. It 
follows that w e have no means of learning what is on the 
otiier Bide of the m 1. So far, however, as the neighboring 
globe is displayed foT our observation, w e can certainly assert 
thai there is Imnllv a spot possessing tin- si/ct' an ordin
ary parish which has imt heen studied ami photographed, 
sketched hv competent draughtsmen, duly laid d o w n 011 
elaborate charts of the lunar surface, and in m a n y cases 
received the dignity ofa special name. 

For the purpose uf tbe terrestial astronomer, it fortunately 
happens thai the m o o n is almost entirely destitute of atmos
phere. T h e features of its surface are consequently never 
obscured by any of those causes which would lend 'to bide 
the features of the earth from outside scrutiny. Whenever 
the clnuds on our globe arc nut 1 >fthe way, it is then possible 
to observe the m o o n with but little obstruction, ti w e also 
remember that m a n y of the features of our satellite are 
within reach ofa telescopeofcomparatively moderate power, 
it will not be surprising thai tlie lunar scenery has attracted 
so linn-11 attention and that thousands of minute features un 
its sin-face have been carefully identified. 

W h e n w e look up at the full m o o n , even without calling 
the telescope to our aid. w e at mice notice the presence of a 
n u m b e r uf large dark patches. T h e appearance nf these dark 
spots, in days hefore telescopes were employed, suggested that 
those objects were basins of water, and accordingly they n — 

Returning, however, tu the neighboring coasts from our 
survey of these objects out in the Mare Imlirium, w e perceive 
the splendid range of the lunar Appenines. T h e objects sn 
called are hy far the must magnificent range uf mountains 
that can he seen oil the m m HI, ascending, as sume of its peaks 
d.., 1...in altitude of about ls.iHHir.ri above the surrounding 
Plain. This superb range extends for a distance nf nn less 
than 400 miles along the shore of the Mare Imbrium, and the 

numbered in hundreds. The Appenines project a mighty 
promontory into the Mare [mbrium, which terminates iu the 
crater k n o w n as Eratosthenes. This objeel is .if interest as 
being, perhaps, the volcanic vent for the mighty forces which 
were am*- concerned in the upheaval of this mountain range 
e lected with it. 

T h e promontory thus magnificently en.led puints t.i 
another lunar feature. This is the great crater Copernicus, 
which is regarded as the -t noteworthy object of the m o o n . 
II stands Isolated in the Ocean us Procellarum, and this pecu
liar situation gives to I'upernicus a distinctness which makes 
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N o doubt it seems the simplest supposition,SO far ascertain 
p h e n o m e n a arc concerned, to believe that thev are the basins 
in which great seas did once mil, Imt that as the m o o n has 
gradually cuule-d d o w n from 11 primeval state in which it was 
Fargely composed of molten matter, the water from tbeseas 
penetrated into the interior, and there entered into chemical 
union with thc materials which were crystallizing. There 
are, however, m a n y w h o believe that these dark regions arc 
due tu Ihe pouring forth trom the i nlcriur of vast volumes of 
molten lax a whicli spreads over deep hollows, burying more 
ur less completely the objects wbicb had previously occu
pied Ihem. 
T h e most characteristic features of the scenery of our satel

lite are, however, the remarkable objects which are the 
results of volcanic phenomena. There are m a n y classes into 
n hieh these objects can he divided, hul it will he sufficient if 
w e attempt to give s u m e brief account uf what m a y he called 
the walled plains, and of th 
ter I ll ost 
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the 
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able district sn <li 
Siderably larger than Wales. It is situated nearly centrally 
on lhat face uf the i II directed toward OS, so that it gener
ally lies very conveniently placed for examination, and is the 
last of n chain of four niaguilicent objects nf tbe same char
acter, which lie along the coast of that darkest oflunar seas, 
k n o w n as the Mare Nul.ium. Ptulctna-us m a y he described 
as almost circular in outline, though sometimes i( might he 
regarded as a rudely six sided figure. Its appearance m a v be 
compared tn that ..fan eyeglass, wherenf llie little handle is 
formed hy a beautifully shaped crater hearing tlie n a m e ol 
llers.hel. The lloor of PtoleniiellH is a plain, not ranch 
depressed below the general level ..ft hi- lunar surface. 

T o m y mind, however, Ihe must interesting uf these objects, 
as well as perhaps the most per feci representative of its class. 
is the beautiful walled plain n a m e d Plato. N o uther objeel 
of the same character happens to lie in its neighbor! 1, 
and. cuiiseijuently there is hut lillle dilliciilty in distinguish
ing it. 

There is also anolher ei renin sta nee which is sometimes apt 
to puzzle the beginner, fm*. owing to what is called the 
moon's lihnitiuii, the face which is directed toward us is not 
always exactly the same. T h e difficulties will, however, iml 
prevent the student fiom readily identifying thesuperb objeel 

and as our teleseoi.es exhibit llu* objeel inverted, this means 
that Plato must besought at the lower part ofthe field. 

This walled plain is situated on the coast line ofa magnifi
cent lunar sea, namely, the Mare Imbrium, which may, per
haps, be described as a stupendous gulf branching oif from 
the I'. caiuis Procellarum. T h e Hour of Plato measures about 
sixty miles across. It m a y he said to he Hat, witb the excep
tion of certain small irregularities ; hut Ihe fact which chiefly 
strikes ihe attention of the observer, and which is specially 
noticeable in the photcgraphs, is the unusual darkness .'.I 
that lloor ns 1-ompared with other parts of the m o o n . T b e 
rampart of mountains which surrounds Plato is compara
tively perfect, and nn more pleasing lunar picture can he 
beheld than w h e n the shadows of these mountain peaks lie 
stretched along the .lark central floor, as they du w h e n the 
sun is in such a p..sitinn that it would just appear to he rising 
to the lunar inhabitant w h o was stationed in the neighlior-

h I. 
T h e shadows of lunar mountain peaks not only greatly 

enhance the beauty of our lunar picture from a spectacular 
point of view, hut they have another importance. They pre
sent tu the astronomer the only means which he possesses for 
measuring the altitudes of the lunar mountain.-. For, as a 
lunar mountain is m o r e or less pointed toward the observer, 
its elevation above the surface cannot be attained hy direct 
measurements. 

T h e isthmus on which Plato is situated contains m a n y 
uther interesting objects. Beginning at the northern point, 
w e lirst ci.nie tu the very remarkable hav k n u w n as tin- Sinus 
Iridiim. Tin n comes Plato, and then the gulf sweeps round 
by a noble range of mountains called the Caucasus, between 
whi.-h and the range of the Appenines there is a passage 
which leads into the MareSerenitatis. 

A t tbis point the observer will notice three splendid rings 
lying out in the Mare [mbrium. T h e smallest of these is the 
Anl.ilyeus. Directly below that is the larger ring k n o w n as 
Aristilhis, whicli is 34 miles in diameter. Its rampart rises 
upward of two miles ahove the surrounding plain, while the 
interior of it is depressed sume 3,000 feet below the level of 
the general lunar surface. Aristilhis m a y he regarded as a 
typical lunar crater, inasmuch as it is 

1 opcrmcus sp 

They arc apparently <\a*- to successive Hoodings of the crater 
hv lava. It seems probable that they were produced during 
s o m e outbreak when tbe crater became HI led with lava, then 
after a period of quiescence the surface of tbis would become 
congealed, Ifthe mutton lava beneath subsided it would 
leave a margin of solidified material, which would form the 
lirst ..r highest terrace. At a subsequent outbreak the basin 
might have bee Iv partly tilled, su that the lava did nut 
ascend tn sn great an altitude. This would in due course 
become congealed mi the surface, and again the lava would 
subside, thus funning a second terrace. 

A remarkable characteristic •>. lunar scenery which is dis
played mi ;i grand scale by Copernicus, is the presence of 
bright radiating streaks which extend from the great crater 
for m a n y hundreds uf miles over the lunar surface. T h e 
explanation of these bright streaks oilers ..ne ofthe most 
ditlicult problems in lunar* physics. They are sometimes 
thought to mark lava M o w from the central spot at some 
earlier phase of eruption than the .niter as ii i m w stands 
would indicate. It does not, however seem apparent w h y 
these streaks shnul.l in this case possess the peculiar bright
ness which characterizes them. 

Near the southern pole of the m o o n is the remarkable 
crater k n o w n as Tycho. This is situated in a region where 
the scenery indicates tbe wildest and most niaguilicent con
fusion. Tycho is specially noticeable I'm* the nun.her ..l 
bright streaks which radiate from it. Indeed, at the ti f 
full n, when the-e streaks are peculiarly visible, they 
have frequently been likened to meridians diverging irom a 
pule, 
H u e inure striking feature in the scenery of our satellite 

should he referred to. I m e a n (he deep hi,I narrow clefts or 
chasms which extend f..r hundreds ami often for thousands 
of miles across the lunar surface. These chasms seem ill all 
probability to o w e tbeir origin to earthquake shocks, hy 
which the m o o n wus shaken iu Ihe davs when ils vol,*;.noes 
were still active. Those days seem, however, tu have long 
since passed. T h e volci s on thc 111....11 no longer give any 
manifestation of energy.—Condensed fmm an article la/ Si, 
Robert Hall i„ The Xew I'ork Sun. 

T H E T O M B S O F A N C I E N T K I N G S . 

Theorists have discovered, ..r think they have discovered, 
many wonderful properties abuut ihe Pyramids, hut we 
should uot lose sight ofthe main fact that they are merely 
vast heaps of stone, exquisitely built indeed, that mark the 
graves of mnniirchs win. wished lo keep their mummied 
In .dies inviolate for all lime. 
T h e Egyptians built their I ses for the living of perish

able brick; they built their houses for thc dead of immortal 
granite. There was a reasnn fur this, founded upon the 
theory nf h u m a u life and death. Thev regarded m a n aS com
posed of several entities, each having its separate life and 
functions. First was the hody, then the ka, or double, which 
was an ethereal duplicate, feature for feature, uf the corporeal 
form; then wns the -..ul, which was popularly represented 
;is 11 human-headed bird, and after the soul c a m e the " lumin
ous," ;i spark from the divine lire. 

B y process of e m b a l m m e n t Ihey could suspend lor ages tin* 
decomposition ofthe body, and hv means of prayer and 
..Iferings the ..ther component parts were saved from the 
second death, tllUS causing prolongation nf existence. T h e 
"double" never left the body, but the soul and the "lumin
o u s " went forth to follow the gods, returning n o w and then 
to the resting place uf the body. Thus, the tomb was 
called the ** eternal house" of the dead, compared with 
which the houses oflhe living were but wayside inns, and, 
therefore, if possible, these eternal houses were built as dura
ble as all time. T h e tomb must contain a private r o o m for 
the soul, wliich was closed at tbe time of burial, not to be 
opened under any circumstances. It must also contain a 
wide passage ur reception room, where priests and friends 
made.iltcrings fur the dead. Indeed, thc tomb was looked 

upon as a permanent dwelling, and it was built to promote 
the well-being and insure the preservation of the dead 

T h e construction of the Pyramids and other imposing 
tombs illustrate this idea, and the success with which these 
ancient Egyptians preserved ihe mortal remains uf their 
royal dead is -ecu in the m u m m i e s that retain tbeir facia! 
expressions after thousands of years. 

Th.* gnat Pyramid ut Uheops, at Gizeh, the must prodigious 
of all h u m a n constructions, covers thirteen acres at the base 
an.l weighs about seven million tons, '-.originally it was tsu 
feet high, and it is estimated that tbo materials that were used 
f..r its construction would build over 'JU,ono eight-roomed 

Like most uf its fellows, it stands exactly square tu the four 
points nf tbe eumpass. T b e great limestone blocks, some of 
then, five feet broad and high and thirty feet long, were 
brought from distant quarries, propelled, doubtlesson rollers 
from tin* river along a well-laid Causeway to their present 
site. Mechanical appliances, iis well as thc art of cutting and 
polishing the hardest stone, were familiar to these Egyptians 

for 'HT feet, passed through an unfinished chamber, and 
ended sixty feet further in a blind passage. In from the door 
a block of granite was fnund which shut from view an
other passiige. Tbis obstacle being passed, there came an 
ascending passage which divided into twu branches—one 
running into a limestone chamber in the center of the 
Pyramid; the uther, continuing Upward, became u gallery 
148 feet long aial 2H feet high, built of Mnknttn.ni stone, so 
polished and finely wrought that w c are told it was ditlicult 
t.i put a needle..1* even a hair into the joints. 

Another difficulty must n u w be surmounted. T b e final 
passage leading to the chamber ofthe sarcophagus was closed 
by a slab of granite, and further mi was a small vestibule 
divided in equal spaces by four partitions of granite, which 
must be broken. W h e n at last il was reached tbe royal 
sepulchre was Found lo lie a granite chamber l!l feet high, 'M 
feet lung, and 17 feet wide. 
T h e scon.1 Pyramid uftii/.eb, built I.v the brother of tlie 

builder ..f the lirst [according to Herodotus) retains some of 
its original casing at the top; and round the third, the Red 
Pyramid of Menkara, where il is siippuse.l mice lav tin* body 
of Ibe beautiful Queen Niloeris. a Lnrclev legend 'has grown 
up, 'fhe unecn's blushing face caused her lu he 
witb thc 

nfo 
ay-cheeked Khodopis, the Creek 
d superstition imagines thai a fair but trca 

mis w o m a n haunts the Red Pyramid and bewitches trav 
— F r the Ha/tit e Sun. 
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O N E O F N A T U R E ' S P R O V I S I O N S . 

s lead, only they lag far be Man's inventions follow natun 
hind. The cold storage uf fruit 
supplying of man with fruit 1 

moden 
id- the fruit-ripening 

time immemorial. Mr. Henry Seebobm, a famous English 
ornithologist, surprised from nature her secret, and discovered 
her great cold-storage system. 
In the course of his researches be was led to visit I'd. bora 

Hivcr, whicli flows from the Ural Mountains int.. tin* Artie 
Ocean near Nova Slembla. Alongtbc lower partof the river he 
found what seemed lie* most uninviting district—an uninhab
ited, treeless s w a m p , stretching on either side of the stream, 
and k n o w n as the tundra. Higher up the river was the great 
Siberian forest, hut here in the tundra was nothing but bard, 

frozen snow. Yet this unattractive spot was found t.. be the 
s u m m e r h o m e of half the bird population of the <»],| World. 

Mr. Seebohm reached it in the beginning of April. Forest 
aial tundra were as bare of life as thc Desert uf Sahara; hut a 
change was coming. Suddenly s u m m e r broke over the scene 

and with it c a m e the birds. T h e ice in the river split and dis
appeared, the banks steamed in the sun, and innumerable birds 
fall sizes and colors appeared within forty-eight hours after 

the irst 1 nth. 

gn 

ak lulu 
tin 

fn iln 
-tin-

its floor present-
lunar observers. 

Twentyyears, Herodotus tells us, the great Pyramid was 
building, and. w h e n it was completed, instead of presenting 
the rough series of steps it does now*, the whole edilice was 
cased with shining red syenite, brought from the lirst 
cataract, •"><><> miles away, which caused it t<> glisten su 
brightly that it was k n o w n iis the " P y r a m i d uf Lights." 
Until Ihe Arab conquest it preserved tbis st • easing, so 
wonderfully joined as to appear like one block from base to 
summit. 

In the inside everything was arranged su as tu hide the 
exact place of the sarcophagus and thus Larlle all wuiild-be 
spoilers ofthe royal tomb. T b e entrance was found tu be 
nearly in the middle nfthe north face, at the level ofthe 
eighteenth course, about furty-live feet from the ground. 
W h e n at last the casing w a s torn off and the block of stone 
was displaced which covered tbe entrance, an inclined pass
age 41.2 inches wide and 47.0 inches high was revealed, the 
lower part of which was cut in the stone. This descended 

tundra n o w showed itself to be a moor, 
with here and then* a large bug and numerous lakes. It was 
covered with moss, lichens, heath-like plants, dwarf birch 
and millions of acres of cl tberrics, cranberries, and crow-
berries. This was the storehouse nfthe feathered tribes. 

T h e perpetual sun ofthe Arctic s u m m e r causes the plants 
to bear in w lerful profusion, so that fruit was abundant. 
But fruit-bearing dues not c o m e before blossoming, and 
blossom and fruit cannot he perfected in forty-eight Imurs. 
T h e little travellers were arriving bv thousands. T h e fruit 
Would not be ripe before tbe middle or end oftbe Arctic slim
mer, and if the birds bad h. wait lill then they must needs 
star 

Not so, however, dues nature provide fur her pensinncrs. 
'ia.t been m a d e 

snow lay thc whole crop 
,'d by nature's system uf 

I...ng hefure the SllOW had melted, 
fur their maintenance. Beneath tli 
of hist year's fruit, perfectly preser 
cold storage. 

Each year w h e n the berries are ripe, and before tb.* birds 
can gather them, the snow descends upun the tundra, effect -
uallv covering the crop, an.l preserving it in perfect condition 
until the spring sun melts the snow and discloses the bushes 
loaded with ripened fruit, ur, in some cases, Ibe ground be
neath the (.hints, covered wilh Ihe fallen treasure waiting for 
the hungry strangers. T h e berries never decay beneath the 
snow, but keep ill perfect condition, and are accessible as 
sunn iis the snnw melts. Nature's cold storage is never a 
failure. 

Nm- need I be visitors depend nn fruit alone for sustenance. 
The insect-caling birds arc also provided for, and all m a y 
take tbeir choice of fruit or Hesh. 'fbe same beat which fives 
Ibe fruit also brings inl.. being Ibe most prolific insecl life in 
the world. N u European can live there without a veil after 

the snow melts.—From Thc Spectator. 

W H Y SAND FLOATS ON WATER. 

It is quite well knuwn tbat small, dry particles of sub
stances of greater specific gravity than water will Iloat upon 
it, by reason uf capillary action. T h e surface tension of the 
waler enabling thc water to form a depression somewhat 
larger than the particle, this has the same result as ifthe 
speeilie gravity *>f the particle had been decreased. T h e 
p h e n o m e n o n observed by M r . Simonds at Llano river is inter
esting, as the granite sand was larger and heavier thau tbe 
dust which had usually been observed heretofore. H e tried 
various kinds nf sand and found that thev all floated with 
one exception. Mr. Simonds says: 

" T h e i •nine after m v arrival, the river was found to be 
rising, and, as J sto.nl oil the bank, at the point where w e 
secured our water supply, 1 nut i.e. I a considerable froth and 
wbat appeared to m e at tbe time scum passing d o w n the 
stream I spoke oftbe condition oftbe river to m y com
panion, Mr. Laurence D. Brooks, nf Austin, w l m remarked 
that what seemed to be scum was really sand. I thereupon 
went d o w n tothe water's edge, and, dipping up s o m e of the 
floating material, was astonished to find that tbe patches 
were composed uf sand, mainly nf quartz. At this t i m e — 
half-past nine or ten—the water supported a large n u m b e r o f 
patches, wbicb varied in area fmm less than a square inch up 
to several square inches, all swept along by the current. r 

" A week later, w h e n tbe river was well d o w n and the 

sandy stretches of its bed bad become quite drv on their sur
face I gathered sand by handful-, and -ent il Healing d o w n 
the stream in such quantities thai ihe sand rafts actually 
cast shadowson the bottom as tbey passed. 

" W h e n shaded, it will beseen Ibid the floating sand grains 
cause a depression ofthe water's surface, which indeed is 
quite a- apparent in tbe ease of isolated grains as in that uf 
patches. I recall one instance wliere tbe depression, uf Very 
short duration, possibly but a few seconds, was so great asto 
be positively startling. A s I was sprinkling s o m e sand upon 
tb,* river, fm* experimental purposes, a pebble almost as large 
as Ihe end of m y lillle linger fell int.. the center uf a floating 
patch, which, iu m v great astonishment and delight, was 
depressed like a funnel fur say half ail inch, before the cause 
of this unexpected phenomenon broke through tbe surface 

and sank to tbe bottom. 
" Il appeal's from these and other observations that the 

weight nfthe sand grain- actually depresses thc surface..f 
the water; vet the elastic reaction of thai surface is suffi
ciently great to prevent them from sinking, especially w h e n 
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Ibe rc-istauce offered by their angularity is taken into con
sideration. In the launching uf grains the inure rounded 
would tend to roll over in tbe water and thus become wet, in 
consequence of which (hey would sink, while tln.se ..fan 
irregular shape would overcome the tendency to roll and 
remain partially dry, thus fulfilling a condition necessary for 

floating. '—.From the American Geologist. 

A W O R D W I T H T H E D O C T O R . 

fm- the prcservath ilth 

-.pirils is tn gu out nfthe house, on some lixed errand 
• lav ..tune's life. This is nut so easy ILS it seems, and all m e n 
and w o m e n k n o w tbat it is not. Hut the practice, if carried 
un ever SO shnrt a lime, will plead for itself. W e get into 
very bad habits of staving within doors, and foregoing the 
change of air and scene and interest that is absolutely neces
sary nut only In a broader mind, but also tn a sane view of 

tilings in general. 

The following an* homely remedies for neuralgia: Boil a 
handful of lobelia iu lialfa pint of water, strain and add a 
tcaspoonful of line sail. W r i n g clot lis out of tbe liquid, very 
Imt, an.l apply till tbe pain ceases, changing its fast as cold. 
then cover with dry el..ths fur a while, tu prevent taking 
cold T w o large tablespoonfuls of can de Cologne and twu 
teaspoonfuls of fine salt mixed in a buttle m a k e an excellent 
mixture tu be inhaled for facial neuralgia. Horse radish, 
prepared the same as for the table, applied tothe temple or 

wrist, is also recommended. 

C O L O R - B L I N D N E S S . 

Persons may be born witb color-blindness, or they may 
acquire it in after life. In tbe former case color-blindness is 
nut, striclly speaking, a disease, but an imperfection of vision 
dependent upun some u n k n o w n cause. Its appearance in 
later life î  significant uf m a n y diseases ofthe eye. 
Color-blindness, especially that form uf it whicb exists from 

birth, m a y be of anv degree u p to an inability to recognize 
any color whatever, so that the whole external world looks 
gray like an engraving. Cases uf this extreme kind are rare; 
but'cases in which thc blindness is limited tn une or two or 

said as to tbe w 
purpnses it is i 

if color-blindness is easily under
stood and very interesting. It is baaed upun the theory that 
there are in the eye three sets of nerves, which correspond tn | it infr 
the fundamental or primary colors. Perception of any uni 
of these primary colors arises from the stimulation uf tin 
corresponding nerve by the light which is reflected from th. 
color. Sensation to the remaining colors originates thn.ugl 
a varying mixture of stimulation uf twu or all nfthe nerves. 

Partial color-blindness, then, is simply the inabilit; 
iln es to i-esp. 

•d therein secret sc*-si,>n. Whatever m a y b e 
n or necessity of secret sessions for other 
•stly necessary that the terms of treaties, 

au.fthc discussion of them, should in m a n y cases he kept in 
the confidence of those charged with concluding them, until 

they are concluded. 
" T h o u g h all the attempts in the Constitutional convention 

tu give the House <>f Representatives a part iu thc m a k i n g of 
treaties failed, it is still true that many.important treaty 
sti pu lat ii m s depend for their execution upun tbe action ofthe 
House. If a treaty stipulates for tbe pay m e n t of m o n e y by 

the United States the m o n e y cannot be taken from the treas
ury without an appropriation. Il m a y be said that as a 
treaty is a part of the 'supreme law of the land,' it is the 
duty Of Congress to appropriate the m o n e y necessary to carry 

1 that in the making of the appropriation 
the House has no right to consider thc question of tbe value 
nr propriety of the treaty. But, all the same, if the appro
priation is nut m a d e ihe treaty fails. Usually appro
priations to carry out a treaty have been given freely by the 
House; hut there is a power tn withhold them, and so to 
iefeat the treaty. A s to treaties involving our revenue laws, 

A g 1 hunscl.uhlreme.lv for burns Cl 

•qual parts of raw linseed oil and lime 

i be ule by mixii 

idap] 

affected m e m b e r should afterward he rolled in flannels tu 

retain lie* beat. 

If castor oil is applied tu a wart once a day I'm* a month the 
wart will entirely disappear. In m a n y cases it will not re

quire so lung a lime. 

Did von ever notice the way a physician prepares the court 
plaster" fur a w o u n d ? First, fold the piece lengthwise directly 
through the middle. T h e plaster shuuld he considerably 
larger than the w o u n d to keep well over the edges. Tben 
slash tbe plasler lengthwise nearly tu the edge. Straighten 
the court plaster out flat, and cut the slashed pieces at nppo-
sitcends. Place the straight edges of the court plasler tu the 
flesh uu either side nf the wound, bringing the slrips across 
Ihe wound. Mnistcn them, and, taking a strip from each 
side, draw tbem together gently, closing tbe cut, and stick 
the plaster in place. Continue with all the strips, and the 
,-ut will be dressed in a manner to insure a perfect healing, 
and as well as any doctor could do il. 

Defective bearing is a trouble that many children labor 
under, caused occasionally by disease, but oftentimes by hick 
uf proper care of the ear passages, It is sometimes thecase 
that the dullness and inattention ofa scholar are due to im
paired bearing, and the inability In hear distinctly gives Ihe 

child the appearance nf being heedless and inattentive, 

ivbich imt only renders the afflicted person unable 
to distinguish a particular color,—red, green, or violet, as the 
case m a y b e — h u t makes bim "blind" t.. all c o m p o u n d 
colors int.. wliich the primary color enters. 

W e are not tn suppose, however, that the affected nerves 
are entirely insensible, for that would imply that the colored 
object would cither be unapparent ur seen as entirely color
less. Each of the groups uf nerves of which w e have spoken 
is set in action bv all kinds of colored light, hut to different 
degrees of intensity. S o m e nerves are affected must strongly 
by rays from red objects, less so by yellow, still less bv green, 
and least ..fall by violet colore These nerves are designated 
as the nerves for the perception of red in her nerves respond 
m o r e strongly to yellow, other- to green, and -.. on. 

Color-blindness m a v exist for years undiscovered, to be 
discovered at last bv tbe committal of so m e gross mistake, | ".""'ft " 
like that oftbe tailor w h o wanted tu m e n d a black ceat with :,M''„,!1",';'

;
t
l;!;s,','.! 

a patch of red. 
Th e fault is one which can never be cured, although m a n y 

persuns, relying upun the brilliancy wliich certain colors 
present nver others, appear lu be able to correct I heir error n\ 
sight.—From the Youth's Companion. 

THE FRONTIERSMAN'S RIFLE. 

stimulation; an the House— having by the Constitution the sole power to 

'fl.. •i *ti. i tlu 
fin 

frequently, bow. 
it happens that, 
is poshed furtht 

mil parts is a mixture that 
Apply gently with a small 

- in a healthy conditi 
icessof this wax, and occasionally 
g the child's ears, the excess of w a x 
ear passages. Repetitions of this 

-.eome packed, causing gradual luss 
of the hearing power. T o o m u c h stress can nut he laid upon 
the fact that pins and such articles shuuld imt he used in the 
care of the ears, as serious injury is liable from tbe article 

entering too lar. 
Glycerine and w a r m watc 

will dissolve and remove tht 
svringe. Shuuld there be at 
..'f discharges from either car. a physician's advice slmuld he 
sought wilh..nt delav. In such cases there is almost certain 
to be s o m e disease oftbe inner ear pas-age requiring medical 
attention. Prompt attention wilt probably save tbe child 
serious impairment of hearing, if nol utter luss. It shuuld he 
tmtcl that teething m a y have close relationship lu trouble in 
the ears, due t,. tbe -welling and i nllaniniati f the g u m s . 
This inflammation is liable to extend through tbe eustachian 
canals b. the ears; and any tenderness accompanied by red
ness around the ears, is a sullicient indication to warrant 
calling the physician's attention to the mailer.—F,,a,. " The 
Ann eii-.tn." 

•* HOW DO YOU DO . " 

An American lady who spent sume time in Paris says that 

she bad a friend there, a French lady, whu wished to learn a 

little English, and did so. Ai g her acquisitions in the 

language was tbe expression, " H o w do you d o ? " to whicli 

she v. as careful to learn the proper response. 

One dav the American lady met her French friend mi the 

street. The American lady said, " H o w do you do?" will, a 

smile and passed uu. She did nut stop tu notice that she had 

lefl thc French lady standing un Ihe street in astonishment. 

Hoon afterward she called on her friend, and was received 

very coldly by the French lady. As she did nut know of anv 

reason wbv the lady should 1 lien.led with her, she pressed 

her to tell her wbat was tbe matter, "Have I done anything 

Ui grieve you?" she asked. 

"Anything to grieve m c ! " answered the French lady; 

"V -et i m the street, vmi ask m e Imw I am, yuu do 

iml wait to find out how I urn, you pass on, and then yuu 

ask m e whether vmi have done anything to grieve m c ? " 

Then the American explained that il was nut customary 

fur Americans to wait for an answer to their inquiry, " H o w 

do you do ? " thai Ihey eumii ly only utter tbe words and 

pass un, ..r if tbey stop to speak, at once begin tn talk uf 

other matters. 

Tbat this was llie ease she was able In prove by taking the 

French lady tn a hotel where there were several Americans, 

and allowing her In hear their salutations, "Mow do vmi 

do*. H o w du v lo?" unaccompanied by any account 

of /,,,,,- thej "did." 

The French lady < Id hardly express her astonishment. 

'The Americans do manv very, verv strange things," she 

said, "but this is the strangest of all ! " 

The French when tbey an* uf the degr f acquaintance 

which justifies inquiry as to tbe health of another, stop and 

hear all id I il. and all about the health of the respective 

families. When all Ibis information has been exchanged tbe 

two persuns part with many adicnx and elaborate good 

wishes for each other's continued health and happiness. 

The Indians fr icntlv embrace une onotber in public 

places. a„d .|i;ik.* bauds several limes, and commit one all

ot her in parting to the ear ' ({od. Thc Americans and the 
Knglish are the ulilv ] pie w l m qnesl i ach other as to 
their health without stopping to liml anything about it.— 
From Tl„ ),,,,//,'* fmnpnniim. 

A u old-time plainsman, writing about the good points of 

the old-style rifle, says: T h e modern riflemen do not ap-pre- |,„irn t(h 

ciiite the possibilities uf the ..ld-fashinned arms of the kind • '. w]m.|i\|11)S,. capabilities can l.e in 

the frontiersman as " accuratei enough for bunting," wliich is 
c o m m o n these days. A rifle which a frontiersman o w n e d 
bad t.i I ne he could bet bis life nn and win. It must be, 
above all, accurate. If it was aimed at a candle wick, it must 
must not hit the candle. If aimed at a man's heart, if bad 
to bit it, and not an a r m or ear. U p to200yards tin* accuracy 
of the old weapon, the pea rille, has not been excelled, an.l 
few* modern rilles equal it. 

In these days of p u m p guns, which throw bar lead out of 
the muzzle and brass pipe out of the breach, accuracy is 
thrown t.. the winds. If the first shut misses, wl 

idy. Not ! ith tin ier. T h e 
. If that 

shot was n..t fatal, nmre g a m e must be searched fur. K n o w 
ing this, the old-time hunters drew d o w n and shot for meat. 
Thev did not pull w h e n the sights were in line with a leg or 
the paunch. AVhen tbey pulled the set trigger, the sights 
were in line witb tbe heart, head, throat or back, and the 
whip-crack of thc weapon oftener meant death to the g a m e 
than the rip-roar slam uf a modern repeating rifle. 

A m a n w h u would use a shotgun for g a m e in those days 
was a contemptible freak, and even tu-day the shotgun users 
respect the m a n w h u uses a rille fm* shunting birds' heads off, 
instead of using a scatter gun. T h e frontiersman trusted his 
rill.*. It w a s "Bess," or "Chain Lightning," or " Kills'em 
ijuick," tu him, not just " m y rille." H e said, " M c an' Hess 
got a deer yisterday," and w h e n " Bess" got ill, she was sadly 
out of order, and hail to have the doctor right a w a y . — F r o m 
" Shooting and Fishing." 

USES OF A PIECE OF STRING, 

A piece of string is often uf great value to a hunter or fish
erman. Stout string, such as is used tu tic u p heavy bundles, 
is must valuable. S o m e sportsmen put a piece of string at a 
higher value than any ..ther single part nf the c a m p outfit, 
apart, of course, from the implements of sport. 

If the fishing rod breaks, the string m e n d s it again. Tf the 
siispendci-s break, thc string ties the ends together, Slmuld 
the gun stuck break, tlie string is invaluable. If a nack 
basket strap fails, a string takes its place. A tear in a tent is 
sewed u p with siring. G a m e is hung u p mil of reach uf ani
mals witb string. A lust m a n m a k e s snares out nf string and 
catches birds an.l rabbits en..ugh to keep him from going 
hungry; likewise a stunt string will serve as a lish line in the 
absence of regular tackle. If the chain is lost, the dog m a v 
he led with a string. A boat can be anchored with a rock 
and curd. 

lu thc absence ofa string a substitute is m a d e by cutting a 
strip as lung as needed from a deer bide off wliich (he hair 
has been taken. T h e w o o d s m e n prefer a rawhide string to 
all others, because itismucb stronger, if properly cut, and 
the w o o d s m a n is very expert in cutting the string nf even 
.strength. Wliere the hide is thin he cuts a broad strip; 
where it is thick he cuts a narrow nne. H e prefers hurschi.ie 
tu buckskin, and a buck's skin is better than a doe's. 

A raft is easily m a d e with a string ami three or six logs, 
according tu the size, and m a n v a skin boat is sewed with 
rawhide strings. With a piece of string in his pocket no m a n 
need starve, nr lack fur spurt, though lost and forty miles I 
(rum anybody, lie can break off n hemlock branch, m a k e 
a bow, use ;i slender sapling for an arrow, and shunt bis 
g a m e as the Indians did If be has a jackknifc, si, m u c h Ihe 
heller, but the string alone will dn. Fire m a y be started in 
an unravelled siring hy striking sparks intn it frmn two hard 
rucks. A very important use of a string is stopping the flow 
uf blond from :i w o u n d . A strip uf bark, with a round stone-
to press intu the artery, and a string t.. tie tight uver tbe 
bark, has often been the m e a n s of saving a w o o d s m a n from 
bleeding to death. — /•',--•••• The New York Sun 

HOW TREATIES ARE MADE, 

"The treaty-making power is given t.. the President, in 

connection wilh the Semite, by ihe Constitution. The initia

tive—the negotiations with foreign I b.veriuncnls leading ui 

t.i an agreement, and the " 

—is with the executive. 

ler until tbe President communicates the treaty to it 
It i 

.ills—has claimed ihe right to act upon the 

wisdom or u n w i s d o m nfthe treaty."—Ex-President Mamson 
in his " Tliis Country of Ours" tirlicle in Mm/ Latlies' Home 

Journal. 

REALITY IS THE GREAT EDUCATOR. 

Hr Parkhursl asserts that "then* is a certain keenness and 

vigor of discipline that can come to a man only as be lives 

out in tbe midst nf things and becomes himself a part of the 

world and uf the events with wliich the world is SO Solidly 

packed. Those b. whom my words are particularly addressed 

arc young men wlm are anxious tu make themselves felt iu 

the world, and to such it needs tu be said that we best learn 

how t.. dn by doing. A sense of opportunity, a feeling of 

being a part, even a minute part, uf the machinery by whicb 

t arc being woven in, works upon 

is with the power of a fine discipline and a strung inspira-

tion. The solidity ofthe burden that is carried helps to 

solidify the man whu carries it. Pn.blei.is tumble easily 

apart in the field that refuse to give up their secretin the 
study or even in the closet. Reality is what educates us. and 
reality never cuines so close to us witb all its powers of dis
cipline as w h e n w e encounter it inaction. In books w e find 
truth in black and white, but in tbe onrush of event w e see 
truth at work ; and it is nnly w h e n truth is busy, and w h e n 
w e are ourselves personally mixed up in its activities, that w e 
learn to k n o w of h..w m u c h w e are capable, or win the power 

ffect, Let 

no young man, then, of spirit and purpose be dismayed by 
his inability to attend either college ur university. Life is 
itself th.'ul.lest and best endowed university in the world, 
and will guarantee to its pupils all in the w a v of vigor, 
keenness and grasp Unit thev have in them the grace an.l 
persistency to acquire."--Rev. Charles II. Parkhnrst, D. D., on 
••Sol.slilni.-s for a < •allege Training" in L.ali.s Ilmne Journal. 

I N T E R E S T I N G F A C T S R E G A R D I N G D I V E R S . 

The dress ssofafully equipped diver weighs K M lbs,, and 

il £100. First of all comes M lbs. of thick under
clothing; then follows the drcssitseir, weighing 14 lbs., bunts, 
32 lbs., monstrous things with leaden sides; breast and back 
weights, SI) lbs.; and lastly, Ibe helmet, whicb weighs 35 lbs. 
W h e n Un* bull „f (bet; real Eastern was cleaned bv divers as 
she was being loaded witb the cable for the Indian submarine 
telegraph the contract price for the w o r k w a s £1,800, audit 
was completed in six weeks bv twelve divers. T h e incrusta
tion o n her bottom was more that a foot thick and after it 
was removed she lifted fully two inches. T h c greatest depth 
at which a driver m a y safely work is 150 feet. There have 
been however ran* instances of diving to 1204 feet, and sus
taining a pressure of KSJ* lbs, on every square inch on the 
body uf the diver. Hiving was first incepted hy the action of 
the elephant in crossing it dee], river, w h e n he swims beneath 
the water elevating his trunk by which method he breathes. 
T h e work uf a diver eunsists in recovering lost articles, Mid 
slinging them in such a m a n n e r that they can he easily 

hauled up, cleaning and coppering ships' bottoms, cleaning 
propellers, and communicating by slate and voice, W h e n 
abb* t.. work at a depth of ]*_-n feel a diver is considered fully 
qualified. T h e Hag ships iii the British navy carry eight 
divers, and the cruisers four each, fully equipped.—From the 
Strand Magazine. 

H I S T O R Y IN A T R E E . 

In tbe British Muse 

if the trunk uf a hi 

ction 

ith \\ I • Kxe. 
•ith 7" up< i treaty id it 

.(Natural History ther 
ii-tree from British Columbia, tbe 

growth rings of wbicb indicate tbat it was more than ot>0 
years old w h e n it was cut d o w n in 1885. T b e fact lhat about 
twenty nfthe annual rings of growth, marking the latter part 
oftbe first hundred years nf the tree's existence, are crowded 

together in a remarkable manner, indicates that during 
those twenty years s o m e cause was in operation greatly 
retarding tbe growth ofthe tree. <>n looking into hist..ry the 
correspondent found tbat, nearly at the time w h e n the tree 
in question was evidently suffering frmn verv adverse condi
tions, Asia and Europe were undergoing extraordinary dis
turbances from earthquakes, atmospheric convulsions, the 
failure of crops, pestilential diseases, etc. China, in partic
ular, suffered even more than Europe. H e therefore suggests 
that possibly the crowded rings in the trunk of the tree m a y 
he ii record uf the existence nf Ihe sa m e unusual conditions 
affecting animal ami vegetable life at that time in North 
America also; and he shows that if (he tree had reached its 
full growth, an.l ceased to form uew rings a few vears before 
it was felled iu ISKo, the correspondence in time would be 
complete —From Nature. 

THE COLOR OF WATER. 

'fbe fact is generally known that pure water appears blue 

when light is transmitted through a sullicient thickness of it, 

and that when opaque particles are suspended in it tbe hue 

of tin* w;ilcr is greenish. Hut while pure water louks blue 

when light passes freely through it. yet-when it is contained 
iu a deep, opaque receptacle, like the basin ur a lake or the 
ocean, it might tu absorb all light and look black. Experi
ence shows, however, that the deepest parts of tbe Mediter
ranean, fur instance, appear nut black, but intensely blue. 
'this has been supposed to l.e caused by minute particles held 
in suspension, but the recent experiments of Professor Spring 
id I,iegc suggcsl a different explanation. H e has found (hut 
w a n n e r currents passing through pure water interrupt its 
transparency, even w h e n tbe difference of temperature is 

sedeep water to appear 
its depths through the 

transparent layers above. This, il is suggested, explains the 
fad that fresh water lakes arc more transparent in winter 
(ban in s u m m e r , because in winter currents of heated water 
are not traversing them. Even tbe shadow ofa mountain 
falling mi a lake m a y increase (be transparency of M M * water 

g uf the articles uf the treaty verv slight.' Sneh currents r 
tehas im part in thc mat- blue by reflecting light 
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N E W INVENTIONS. 
s held in place by tiie middle ring ./. T h e lower end nf the 
;las3 cylinder rests upun the flange of tbe cone If, which sur-
'ounds the burner. T h e wick is secured to a short sliding 
ube t which can bemuv.il u p ur d o w n by the screw Y!. T h c 

nited hy means of an exploder A', which is loaded 
I uf detonating material. T h e igniter is operated 

fbe lamp front A' is remuv-
is secured in place In 

Fig. '•'• is ii perspective view uf une uf the shells; and Fig. 4 
shuws the central wedge and rod. A section through the 
wedge /, and Ihe shells F, is s h o w n iu Fig. 2. Small rollers 
are interposed between tbem, and w h e n the rod I' is pulled 
outwards, thev roll forward between the inclined surfaces of 
/ a n d F, and spread the shells apart with great force. T h e 

continues d o w n 
pari ofthe llow from 
Ibe steam d r u m thr. 
are compelled to tra 
..f partitions /''of lin 

by the arrows. A *• 
thus secured. 

nd water separate, and the water 
ie tubes /•*•' to the feed drum. A 

nnd d r u m goes directly upward lu 
the lubes H*. T h e burning ga-es 

ofall th 

ello. 
'I'll. uf Ihe gases is slmw 

application nf the heat 

PUMP. 
No. .W.L'.ST). FliVNK l'l -.UN, M \NI IIKSTKH, ENGLAND, Pnt-

tnle.t March Slst, 1896. T h e view s h o w n is a vertical sec
tion through one cylinder nfa twin ur duplex p u m p . T h e 
plunger /,' is double acting, being packed iu the middle at 4. 
The gland is prolonged by a sleeve f>, which projects intn 
(be back end '.i uf the water cylinder, and is m a d e water-
light by a gland ,/'•-. T h e packing hells Ii are accessible from 
the uuiside at all times. T h e main gland or sleeve m a y l.e 

pushing the plunger to the forward 
end of the stroke, an.l opening the joint between r and r1, 

• will c o m e out sideways. T h c valves are 

Mo. 557,285. 

ring B. This ring is provided with a n u m b e r uf spring 
latches/, which catch into notches in the lamp base. T h e 
lamp front cannot be removed except witli the aid of the tool 
shown in Fig. II. This consists uf a ring having several lugs 

•••hieh it m a v be turned, and also a n u m b e r of pins //, 
which ore adapted to enter the holes-., in the lock ring /.'. 
Hy turning the ring'.*, the pins operate to open all the latches 
i simultaneously, and thus unfastens the ring and releases 
the lamp front. T is a tilling tube, provided with a spriug-
closed valve, by m e a n s of which the fount m a y be filled, 
w h e n detached, without permitting the vapor of the benzine 
tu escape intu the air. 

SUPERHEATING STEAM BOILER. 

No. 558,210. WlLHBLM ScHMIDT \NII IICSTAV IIKKKEL, WII,-

IIKI.MSIIUIIK, G E R M A N Y . Patented April Jill,, 1896. Thisnoiler 
is designed f..r the rapid and economical production of highly 
superheated steam. 

Referring to Fig, 1, a is tbe boiler, and rt' tbe beating-tiihes 
uf the same. Said tubes are arranged around a large central 
Hue /.' extending upward from (he furnace h. Said Hue m a y 
partly ur wholly he closed by a lid ur e v e r /•-. T h e boiler -/ 
IS connected by means nfthe pipes r r-' with a reservoir .1, 
which is kept filled with water up to sucb a height that thc 

J&S 

so arranged tbat all of tbem may he removed by taking otf 
one cover /,. There is no joint through wliich water can 
leak from the delivery side to the suction. The suction 
valves 6 will pass upward through the seat holes ofthe de
livery valves (I, and collars on the lower end of tbe stems 7 
serve as stops to limit tbe lift of tbe suction valves. The 
valve seats are fitted into taper holes and are pressed home 
water-tight hy the water pressure. 

SAFETY LAMP. 

No. 557,54a. KAREI. BBODCEE, M. OSTRAVA, AOBTRIA. Pat
ented April 7th, 1896. Fig. 1 is a vertical section *>f the lamp ; 
Fig. 't is-a cross section mi tbe line 1" Y nf Fig. 1; Fig. 4 is a 
section on the line ZZ of the same; and Fig. 6 is a section 
across tbe unlocking tool. This lamp is constructed to burn 
benzine, but can he easily adapted to burn kerosene if desired. 
T h e wick m a y be round, Hat or tubular. T h e upper part of 
the Lamp is provided with two gauze cylinders 1 and 8, These 
are Banged outwardly at a', and are held tightly against the 
end of the glass cylinder by means of a coiled spring g, which 

ry power tu operate the wedge is applied by means uf 
two cvlinders .1, and pistons Ii, which are coupled to a cross-
head 0, to wliich the rod T is also attached. T h e rear ends 
of the cvlinders rest against tubular blocks or distance pieces 
/,', which extend to tbe shells i''. T o use the machine it is 
inserted in the drill hole, with all the parts in the position 
shown in Fig. 2. water is then p u m p e d into the cylinders .I, 
forcing the pisiotis II outward, thus pulling the bar T for
ward and forcing the shells apart T h e machine is very 
compact, and in practice it supports itself without any addi
tional pust ur bar. 

COAL AUGER. 

N... riW.IHW. JOHN T. SNYDER. LUZERNE, 1'ENNA. Patented 

April J.sth, mm. Fig. I shows thc auger complete ; Fig. 2 is 
an enlarged view ofthe end of auger ; Fig. ','< is a cross section 
through the hit clamps; and Fig, 4 is a section along the 
center line. T h e body of the auger is m a d e with a double 
twist and a central core. T h e cutting end is provided with 

-?-b* 

level uf tlie water is constantly higher than the upper ends 
of tbe heating-tubes «'. T h e hitter are therefore constantly 
surrounded by water throughout their whole length, and are 
secured against burning. 
T b e superheater e consists of a series uf horizontal coils 

arranged above the boiler a and between an outer casing/ 
and a n inner casing /'. tine end uf said superheater is con
nected with the d o m e of the reservoir d. Thesteamescaping 
from the latier ami flowing through the coila of the super
heater e is superheated by the furnac.-g.--cs passing either 
through the heatiiig-lubes",,' ,,n|v or through tbe ihi.*// If 
the latter is closed by ibe Md ..r ...ver'.-, the fire-gases will be 

offered by the heating-tub,-., and the degree of superheating 
will thus 1„-less than ifa smaller or greater portion of said 
gasea is allowed to escape through the Hue//. There is thus 
afforded a m e a n s of regulating the degree of superheating uf 
tbe steam. 

MINING WEDGE. 

No. 557,143. WILLIAM A. Me KIN LAY, HENVEK, COLO. Pnt-
cntetl March :11st, 1S96. Pig. 1 is a top view, in seetion of the 
machine in place; Fig. '.' is a sectional side view of thc same ; 

two removable cutters, '.•and ,\ which are held iu place by 
me a n s ofa clamp S, and nut 10. T h e center bit fi is held in a 
square socket as shown. T h e cutter ? is double ended and is 
reversible, an.l is held at a slight inclination so that the rear 
end will dear Hi. sid 'the bole. It is claimed ihal the con
struction s h o w n is well adapted tu boring inclined mid d o w n 
ward holes, the spirals operating effectively to remove the 
chips from the hole. 

AUTOMATIC FIRE EXTINGUISHER. 

Nu. 567,770. FREDERICK II. CYRBNIUS, OSWEGO, N. Y. Pat

ented April 7th. ism. This device is designed to extinguish 
tires by chemical means, A tank IS is partly filled with 
suitable gas making chemicals;the acid being contained in a 

« W f 
glass buttle./. T h c premises to he protected are provided 
with a scries uf pipes and "fusion valves" similar to the 
automatic sprinklers n o w in c o m m o n use for tire protection. 
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to escape. T h e diaphragm in the case '•*. falls 
lever S, thus liberating tl"' weight II* W h e n the v 
it strikes tlie |.in A*, and smashes the aeid bottle J, 
ling tlie aeid with the other chemicals, and starting thc form- d o w n hv means of tin 
atiun ofgas. T h e weieht also trips the latch ,1/and frees thc pusili ( t h e arm 

Th.. pipes arc tilled with compressed air At ['there is :, ' I.::, aial a w o r m K. T h e ratchet is turned B o w l y hv means ] gearing is protected from thc entrance of dirl hv the shield 
Hasher of thin sheet hail which cots oil* the < (pressed air of a pawl, which is mounted M M Ihe rccipWatilig frame. 11 which encloses them. T h e cutlers, which arc inserted iu 

from the tank /,'. W h e n the ten rature runs above 100° al 1 T h e machine is guided hv means of blocks which arc fastened 'the edge nf the wheels, cut a kerf extending across the entire 
anv ..1* the fusion valves, tlie valve opens and allows thc air • in tlle eves //, anil which engage the groove /. in the lloor. I front of the machine, anil provide ample clearance fur the 

' ers Ihe T h e cutter bar It is provided witli an extra long tooth .'/, sliding frame and dri, ing mechanism. Both pairs of wheels 

ht falls which serves to col a guide groove M similar to I., for the I deliver their chips well to the rear. 
xl cot. T h e point of the cutter bars m a v be forced up or 

, the 1 k shall Sl. T h e 

hv the hand wheel .V, 
wheel H. the weieht ll runs d o w n , and the cord /''turns the through the rod /'and a r m 11 
wheel II. and thc agitator .'stirs up tlie materials iu /.'. As , 

thc'hid'wasbT1 in7 ''an.'l'X c,',ntei.l»oi*"«. 'buTh'ii.Pii.u'oid ' SAFETY LAMP CLEANER 

'.'*"" '" "* I"!'!* *->.-"*:" *""! •"•c.j.rhsl from the x „ --,,, ,-, ,;„„,.,,,,,„ fi„usgM,M D o i l T M , , 

Patented Apeil 28lh, 1800. T h o object of th 
valve which sl by the heat. 

A P P A R A T U S F O R B U R N I N G C O A L D U S T . 

No. 558,875. lienor. HILLINOER, BERLIN, GERMANY. Pat

ented Apeit .'l.-t. l.ynl. T h e drawing shows thc apparatus 
attached to the furnace I. of an internally tired boiler. T h e 
gr I coal is fell into a hopper /'. X o particular pains need 
betaken to have the fuel very dry. because all lumps are 

broken op liy m e a n s ofa vibrating shutter d, whicli is opened 

C O A L G R I N D E R . 

I No. 559,272. SAMUEL EVANS AND F. J. MORUAN, ELKHORN, 

W. Vi. Patented Apeil 28th, 18IK. This machine is designed 

l.'ig 1 is a top view ofa pair of grinding roils ; and fig. 2 isa 

** part of the grinding surfaces. T h e rolls .I 
;ae„l„i .ipril -'till, 18IHI. Ill, )ee o us invention islni*" i ' i . ,oV , i* • , i* ,,'*,, 
lean the wire -iitzc cvlinders Of safety tonus thor hlv *""' " l l " ' " »' different speeds, .1 being the slow mil the 
nd uuickly, whin,.it •injuring or",lcfnrming them. T h e grinding surlaeos ,„ oils arc grooved, thc grooves being 

three rotary brushes 7', J/and A*, all of, 

which m a y be rotated simultaneously, bv means of a crank I 
nn the end of thc shaft I*. T h c gauze cylinder IJ is cleaned I 

internally by llie brush T, and is then secured to the h u b of Ho ! 

,.<* ,/* .0 

-^~ 

A 
•fee?; ̂ I S * 1 

.yjj 

^M'2" '»*. 
Iihiniiyll 

<*i I 

•F)e 2. 

by a c a m tooth un the shaft. /,, iinil closed with a shock bythe 

spring/. T h e material whieh passes liv the shutter falls to 

the under side of the revolving brush E, and is projected by 
it through ih.* opening o int.. the furnace. X o grates are 
used. T h e necessary air for eoinlmstiun is admitted throu 

the damper A- Th,-brush is m a d e of steel wires, which • 
so elastic that they throw lb.* line fuel a sufficient distai 

int.i tlie furnace tu ensure its proper combustion. 

M I N I N G M A C H I N E . 

No. 557,340, CHARLES 0. PALMER, CLEVELAND OHIO. Pat-
rn/e.l March.list, lsi.ii. Fig. 1 isa top view ,.t" the Iliachi lie • 

Fig. 2 is a longitudinal section of the same, and Pig. :J. is a 

cross-section on the line ,r ,r. This machine employs two eylin.l 
revolving cutter burs .1 ami /,', which are forced sideways 

ugainst the coal. They revolve in opposite directions, su tbat 

the tendency- t" deviate from a straight line iu cutting i-
obviated, Spiral conveyors I? and 19 are placed behind the 

cutter bare to remove the chips out nf the kerf. Tb.* outer 
ends ..t' the eutter bars ,*ue supported in hearings .5 and /.*". 

T h e whole frame wbicb supports tlie cutter bans and convey

ors is vibrated in and out while at work, by means uf an 

the wheel ,?, V m e a n s of a clamp ring S' and a rubber washer 
/;. T h e t w o brushes 1/and .Varetbei ved d o w n w a r d by 

means ofthe yoke plate W and bundles 11". Motion is com
municated IVuiu the central wheel ,S to the shafts II and /. by 

the pinio is /'and 0. A s the gauze is tinned by tlu-wheel S, 
lb.* brushes J/and Ar operate on all parts of its circumference. 

T h e shafts //and / c a n be adjusted tu compensate fur the 

M I N I N G M A C H I N E . 

inclined at a .small angle tu the axis. The grooves on .1 are 
V shaped, while those un Ii are ratehel shaped. The coal 
wliich passes between the rolls is further ground aeainsl ihe 
stationary block /.which als,, is provided on its working 
faces with grooves of a similar kind. The grinding surfaces 
are made in segments, wliich are attached to tlie roll bodies 
hy bolts, so as tu be easily rem..ved when worn ur broken 

T U N N E L I N G M A C H I N E . 

No. 556,985. FREDERICK Himn, LONDON ENGLAND /'•••*-

ctetl Marc/, Uth, 1896. The drawing shows the machine at 
work cutting a tunnel. The working parts uf the machine 
are similar tu those described in patent No. 556,986 shown in 
T H K COLLIERY ENOINEER A.M. M K T A L M I N E R for June 1*!H' 

In this machine tb.* cutter bar is mounted at the outer end uf v , |r . , ., ... in LIII.1 III.IIIIIIII* mriiiiu-i ii,u is IIIIK'II ; I'tHIIITI'llll III 
'•'i. .' t , *, ' * " , • / ,";''* "ri •'*• W * ' K 1 T Z ' l m * " •"'•"•'" /'.which, together will, the head B, can be s w u n g in 

in ia. 1 v Patented Ape,t ,11, 1806. Thisistin improvement a complete circle, thus cutting around a core piece .I T h e 
mi the machine s h o w n n. Patent No. *"36,9I*", which was 

X 
leseriheil ill Till'. (Jol.LlERV ENOINEER AMI M E T A L MlNER of 

June, 1895. l-'ig. 1 is a top view, one of the top cutter wl Is 
being removed, and Fig. 2 isa vertical seetion thr d, a nair 

,1* cutler wheels. Th,. under cutting is done by means of two 

eccentric E o n the lower end of the shall I-; the stra ius 

l"V 1 tothe cross head t: T h e main frame and urivine 

gear is relatively stationary. Power is applied bv an, con
venient motor, througli the shaft .7.,', gears mi and .{"* shall fl 
g.ars ;/ and ,*.', I the train ,,l* spur gearing s h o w n in trigs' 

I and 3. T h e machine is led forward bv means ofa rope a 

J4. ̂ O IS O g ll 

pairs of revolving cutting Wl Is .1 and It, whieh are .allied 
..,, it.,, r, t t ..r it i.:.._ , . '.• , ... i the li t end of the machine. : 

machine is centered and steadied hv m e a n s of a large tubular 

center drill .V. A novel feature in Ibis machine is that, the 
a r m II is telescopic and can be lengthened ur shortened while 

milking a circuit. II is operated hv a roller K whicli engages 
the large c a m plate (,*. Will, a c a m plate ol* 

al by suitable feeling apparatus. Each pair of wl 
I again-l the proper shape the nu 

,'lion.eith, 
desired 

Ih,. windlass J, which . I ofa ratehel wheel i wheel is driven hy Ihe shall i. pi 
id the upper machine of th 

I gear teeth ll. T h e ; vertical shafts, etc 









y OF PITTSBURGH 

3 1812 04296! 


