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URING 1936, the beoiler and plate
fabricating industries showed spectacu-
lar impravement. The shaal:l',.r expansion af
activity in these fields, manth alter manth,
makes the outlook particularly bright for

1937.

Steel boiler orders far the first 10 months of
1936 jumped 54.5 per cent over the 1935
period and 114 per cent over the 1934
period. The number of boilers ordered
totaled 9,048 against 5,858 in the 1935
period and 4,231 in the 1934 period.
Oirders For fabricated steel plate practically
doubled the 1935 volume, aggregating
59[},6‘29 short tons for the first 10 months
of 19364, compared with 202,615 tons in
the 1935 period, and 199,338 tons in the
1934 period.

Fabricating

Bailer and Plate

Industries

g} = (

Equally impressive is the increase in steam
lacomotive orders—the 1936 orders aggre-
gating over 400, which was the greatest
tatal since 1929, The manner in which the
railroads are attending to their equipment
requirements makes the outlock in the
locomotive boiler field most encouraging
for 1937.
activity is further indicated by the increase

Sharphr increased  railway

in maintenance of equipment programs. In
the first 10 months alone, the rai|wa'5.rs spent
3647 167,808 for this purpose, an increase
of 385619754 over the like 1935
period.

This expansion af activity emphasizes the
growing need for attention to plant facilities
and toals, and points to increased demands
for beoiler and plate fabricating materials
during 1937.
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ROLLING ALONG...

For more than 30 years, Pitlsburgh Seamless has kept pace with progress in the production of
seamless steel tubular products, pioneering, improving, anticipating, meeting step by step the
demandz of changing methods. Today 1 OCCuples i | tron of leade :':-:||i]l. attested by wide-
S[ acceptance of Pittshurgh Seamless as a standard of quality, accuracy and dependability,

PITTSBURGH STEE COMPANY - PITTSEURGH, P

Maw York Iheirnit Chivagn St. L Tilsa L= Angeles Shan Francisea Charlotie
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CONDENSER TUBES ... BOILER TURES
HEAT EXCHANGCER TUBES ... HIIGH PRESSURE PIPING
THERE ! 5§ N OTHING SUPERI OR T O SEAMLESS
VOLUME
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Boiler Maker and Plate Fabriecator

Annual
Index

The annual index of BotLer Maker axp Prate Farri-
cator for the yvear 1936 will be mailed without cost to
each subscriber who sends a reguest for it to our New
York nﬁig_gahe-h'.re February 13 and before the supply
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Pnrelu;s ing
Power

Purchasing power of average weekly earnings of
wage-earners in manufacturing industries in November,
1936, was 3.6 percent higher than the average for 1929,
while the average worl-week was 145 percent shorter
than in 1929,

These facts are brought out in a comparison of condi-
tions of labor in 25 manufacturing industries in 1929
and 1936 made public Janvary 9, hy the Natirmal In-
dustrial Conference Hoard.

The current higher purchasing power of wages is
accounted for chiefly by the fact that weekly money earn-
ings have advanced more rapidly than the cost of living.
In November, 1936, weekly money earnings had recov-
ered to 90.5 percent of the 1929 level. The cost of
living, however, stood at 85.7 percent of the 1929 level
of living costs.

Averape hours worked per week in November, 1936,
were 41.3, as compared with 483 in 1929, The number
of workers employed in these 23 manufacturing ndus-
tries in November was 95 percent of the average num-
ber employed in 1929,

Boiler Manufaeturers”®
Mid-Winter Meeting

An important meeting of the American Boiler Manu-
facturers’ Association and Afhliated Industries will he
held at the Cleveland Hotel, Cleveland, on January 20.
Formerly the mid-winter meeting was held in Febru-
ary, but this year due to the necessity of discussing
vital problems in connection with the business of the
industry it was decided to advance the date of the meet-
ing.

The American Boiler Manufacturers” Association and
branch meetings have been scheduled to eliminate con-
2 flict in so far as possihle. The time for each session is
naturally limited because of the brief duration of the
cmeeting. The committee has arranged a definite time
Yschedule to which those in attendance should conform.
Beginning at 9:00 a.m., the general meeting will be
held, followed by luncheon at 12:30 p.m, In the afteér-
noon, the Horizontal Return Tubular Boiler Hrnnr& will

en
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meet at 1:30 pom.; the Stoker Branch will convene at
the same time; the Pulverized Fuel Equipment Hranch
at 2:30 pm.; and the Watertube Branch at 3:30 pm.

Reports of all activities since the last annual meeting
will be given, but most important, policies for the com-
ing wvear will be discussed and plans for activities
drawn up,

Locomotive Boiler
Aecident Record Improves

The Arst annual report of Chief Inspector John B.
Hall of the Bureau of Locomotive Inspection to the
Interstate Commerce Commission marks the twenty-fifth
anniversary of the Bureau and notes the decrease in the
number of injuries and fatalities resulting from accidents
due to locomotive failures,

While the number of accidents occurring to locomo-
tives in 1936 increased to 209 from the 1935 fAgure
of 201, the number of persons killed decreased from 29
to 16 and the number of persons injured from 267 to
215, Of the total number of accidents, boiler failures
accounted for 73 or 359 percent in 1936, as compared
with 65 or 33.8 percent in the previous vear. The num-
ber of casualties caused by such accidents were 10 killed
and 80 mjured, which represents 62.3 percent and 37.2
percent respectively of the total persons killed and
injured by locomotive failures.

This record is much better than that of the previous
year, particularly so when the considerably greater vol-
ume of traffic that has heen handled this past vear is
considered.  On the whaole, the record speaks well for
the efficiency of railway operating and maintenance men
in their efforts to keep, in a safe operating condition, a
large quantity of railway power, which is just beginning
to he replaced.

Crown-sheet failures continued to be the chief source
of serious accidents and accounted for 50 percent of the
total fatalities, However, compared with 1933, the num-
ber of crown-sheet failures decreased by 3, the number
of persons injured by 52 and the number of persons
killed by 13, This is a commendable improvement but
its price of continuous surveillance, proper construc-
tion and careful maintenance must continue to he given
if the record is to he equalled or improved during 1937,
The continuance and possible increase of heavy traffic
movements over American railroads will place an even
greater burden upon railway shopmen and enginemen
to abserve these precautions.

This year will see the entrance into active service of
many new locomotives which were ordered in the final
months of 1936, The arrival of this new, up-to-date
equipment, featuring in many cases new ideas and de-
velopments in locomotive design, will no doubt bring
about the retirement of a considerable amount of oh-
solete and wornout equipment. On this count, we look
forwari fo° éven greater improvements in the report of

the Bureay of Locomotive Inspection for 1937,
traj - Adutt
1
Cop.



Fig. 1.—Drastic result of a crown sheet failure

Bureau of Locomotive Inspection in
Operation Twenty—Five Years

Annual Report of the Chief Inspecior

In his annual report to the Interstate Commerce Com-
mission Chief Inspector John B. Hall of the Burcau of
Locomotive Inspection points out that the past fiscal
vear marked the completion of a quarter of a century
of Federal locomotive inspection, and gives a hriet
statement of the reasons for the law and the acer nplish-
ments daring that period,

Decause of frequent explosions and other accidents
due to the use of defective locomotive boilers and appur-
tenances thereto resulting in loss of life and injuries to
:-mpinrf;h and others, there was a moverment among the
railway employes toward the enactment of a Federal
law requiring that the railroads maintain their locomotive
Loilers in safe and serviceable condition.

The Locomotive Boiler Inspection Act was approved
an Fehruary 17, 1911, after having heen given considera-
tion hy committees of the Senate and the House for a
period of 2 years.

The act, which
up a general safety standard
formulation and promulgation of
which, after a specified procedure,
upon the carriers.

became effective on July 1, 1911, set
and made provision for
rules and regulations
hecame obligatory

Authentic records as to the nuwmber of casualties
caused hy defective hoilers and their appurtenances prior
to the enactment of the Locomaotive Boiler [nspe:.:tinn
Act are not available, but Table A shows a comparison
of the mumber of persons killed and number of persons
injured as a result of failure of some part or appurten-

Fiscal years Ending June 30%h
BOBE B B mE et W2l G RIS W3 GAT WGE ME mie A I5E 3 A 104 AW
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Fig. 2—Relation of defective locomatives and accidents resulting from
failures of seme part or appurtenance of locomotives



ance of the locomotive boiler for the frst vear in which
the act was operative and for the year ended June 30,

3
1936, TaBLE A

Bailer and its appurtenances only
Number of peraons killed

Number ..|' pet=ans injured

1,405 =i

faul-

The total number of persons '|-.1]]{|] as a result of
ures of locomotive boilers and their appurtenances m
the period shown was 717, and the total number
injured was 8771, [If the casualties had occurred at the
same rate throughout the period as they occurred in the
first vear in which the act was effective, there would
have been 2275 persons killed and 25,125 1t1_||1 red.

The defective condition which many locomotive
boilers and their appurtenances were heing operated
when the act hecame effective was disclosed hy our
spections.  Cracks in hoiler shells ; improperly designed
patches which greatly reduced the strength and safety
of the boiler; excessive pitting and grooving; broken,
loose, and defective braces; numerous broken and de-
fective stav bolts and crown stays; firebox sheets cracked

ancl ll_'a[-{'ll:'li]’: and excessive accumulations of mud and

il

scale on erown sheets and in frebox waterlegs due to
improper washing of the hoillers were some of the ex-
isting conditions.

During the first year there were 3 boiler shell explo-

sioms in which 27 persons were killed and 41 mjured and
94 crown sheet and firebox failures in which 54 persons
were killed and 168 injured. The numhber of locomotives
ordered from service by our mspectors for necessary
repairs was 3377, In addition, the following locomotives
were required to be strengthened or changed to comply
with the requirements of the law or permanently re-

moved from service :
Number having pressure reduoced to insare a proper factor of safety 699
MNumher having =e = remnforced by well inelre

A proper
factor of safety 127

Number permancotly removed from service onaccaunt of defecti

comdition g & cieyaa  G9H
Number haviog lowes) peading of wateg to comply with

the law a Rt a2
Number having the lowest gage coch o comply with

i Jaw 408
Nunther ordered strengthensd by havin ey sectional ]
Mumlier requiting. additsaial: Supnort: Tor oo Eheet, o . & 55 s du il

[t will thus be seen that during the first year a total
of 09692 locomotives was either held out of service

for repairs or changed and strengthened to conform to

the requirements of the law or permanently removed
fronm

[Mae to the necessity of maintaining their boilers and
appurtenances in better condition than heretofore the
railroads thereafter concentrated their efforts on con-
dittoning their boitlers, with resultant neglect of other
parts of the locomotives.  Accidents caused by failures
of parts of the other than the boiler and
its appurtenances began to increase, with resultant loss

HI:I'|] e,

locomnotive

of life and mjury to employes and others. The em-
ployes, through their various organizations, agam ap-
pealed to Congress for relief, and the Boiler Inspection

Act was amended to include the entire locomotive and
tender and Jater was amended to include all locomo-
tives regardless of the source of power.

When the machinery rules hecame effective, the need
was apparent. These rules are almost an exact copy
of the rules filed with the Commission by more than
170 of the leading railroads of the country who certified
that they were the rules then in force on their respective
roads,

The general attitude was to subordinate the making
of needed repairs to the requirements of convenience. Al-
though the ralroads had mspection rules that were ade-
quate for the purpose, little if any attempt was made
to |'|'I:!,|\'|' ||'I|'|'I|.{|'|,|.,|,|_I' 'HIqI'l.'; II- <1]|'|. '||.|(,'Ir||'||.§|'|l"lll.._|.._" 1."..'1I|,'|]|,|_

be cansed thereby, and as with the hoiler, locomotives

Fig. 3.—Firebox

and back end after a

3

low water Failure



in known bad condition were continged in use until
application of needed rvepairs seemed to be more con-
venlent, or until failure occurred which often resulted in
deaths or injuries.

The expressions “That’s good enough,” “Hurry up
and get her out,” “We will get that next trip,” and kin-
dred expressions were very common at that time and
were responsible for many accidents cansed by defects
in the locomnotives.

Our endeavor has been to have necessary repairs made
promptly and properly, and the wisdomn of this policy
15 Mustrated in the wnproved condition of the locomo-
tives, enabling them to make longer runs, reduction in
the number of killed and injured due to failures, and
greatly increased mileage per engine failure,

During the fiscal year 1917, the first full year after
the law was extended to include the entire locomotive
and tender, there were 616 accidents resulting in 62
Eilled and 721 injured while in the fscal yvear ended
June 30, 1936, there were 209 accidents resulting in
16 persons being killed and 215 injured.

The results ohtained by this Burean i the quarter
of a century of its existence in promoting the safety of
the employes and travelers on the railroads, due largely
to regular and maore thorough inspection and repairs,
speaks well for the framers of the law and the msight
of those who secured its enactment. Due credit is also
given to the tireless and conscientious attention to their
duty of our corps of inspectors throughout the life of
the locomaotive hoiler imspection law and amendments,

ABRSTRACT 0F AmNvar Reprort

Summaries are given, by railvoads, of all accidents,
showving the number of persons killed and injured due
to the failure of parts and appurtenances of locomotives,
as reported and investigated under section 8 of the lo-
comotive  nspection  law, and those reported to the
Burean of Statistics under the Accident Report Act of
May 1910 and not reported to this Burean m accordance
with the requirements,

The tables showing the number of accidents, the num-
ber of persons killed, and number injured have been ar-
ranged to permit comparison with previous vears as far
as comsistent.  These tables also show the number of
locomotives inspected, the number and percentage of
those inspected and found defective, the number for which
written notices for repairs were issued in accordance
with section 6 of the law, and the total defects found and
reported. The data contained therein cover all defects
on all parts and appurtenances of locomotives found and
reported by our inspectors, arranged by railroads.

Summaries and tables show separately accidents and
other data 1 comnection with steam locomotives  and
tenders and their appurtenances and accidents and other
data in connection with locomotives other than steam,

KEPORTS aAnnp

Numbher of Incomuetives for which reports were Aled,
Number
MNumher
Percentage
wr ordered

number of

prEperied
founsl  defective R
spected  found  defective i . . il o e ey
ut of service. ..
defects

T P e iy e

OF SOME

AccivexTs aNp Casvarties Cavsen mv Farpugre [*anT

r oof accident=
cenl der
Mumher of
Percent 4 I
Mumher aof persons injured
IFercent deerease from previous

* Incrense,

Boiler Maker and
Piate Fabricator

ACCIDEXTS

CosprTioy of Locomorives;, Foosn sy

Number
Numher

* The =

InzspECTIONS—STEAM

Fig. 4.—Another low water failure

amp CasvaLlTies Cavsen ay FAILURE orF Soxe Past
AFFURTENANCE OF THE -':‘|-1.1.'ll .Ia"l. AMOTIVE |'-'I:I[_|c1
—————————————Yrar ended June 30

3 1934 191 1932 1931 1915
of accidents . . i 53 33 0] 424
of persons killed 10 Y] 4 3 ] 15 13
of persons injured B0 119 T 53 i 122 487

ariginal act applied only to the locomotive boiler.

IxsPecTion, IN HetaTion 1o

NCCIDEX TS ann UASUALTIES

lercent o

Fiscal locomotives  Number of Numher
FE Number of of
|ﬂ L pETsaIE peTsomns
Jiime 30 ] 1 ktlled injured
::-:_': 65 i3 1560
24 5.8 6 1157
ja3s i E11] 7 o4
19 20 i _-"I_' :I;:.:"l
BT 317
24 30 443
S 19 304
i 13 120
] 16 264
B b 156
in 1 256
12 7 223
12 20 267
12 14 15
Locosoriyes
—- Year ended June 30— — e
1916 14935 1‘3'.“4” e 1932 1931
4 ! 5 54263 110 ll, B 1
9, 297146 46,924 101,224
i, 10,713 7.7 10,2
12 12 & 11
921 754 537 6RR
14,491 43,271 27432 6968
OF THE 5vEam Locomorive, IvcLumiwg Boiner, ok Tenpen
——— ——Year ended June 30— =t
1936 1935 1934 1933 1132 1%3
200 201 142 157 145 |
100 4.7 a2 4% B.3" 369 o
16 20 7 % g 16
44.8 114.3* 125 11. 41,7 3"
215 267 231 i 156 369
19.3 197 12,9 4.1 43 154



larary, 1937

INVESTIGATION 0OF ACCIDENTS aND (GENERAL

CoNDITION LocoaoriveEs

All accidents reported to the Burean as required hy
the law and rules were carefully investigated and ap-
propriate action taken to prevent recurrence as far as
possible.  Copies of accident investigatiom reports were
furnished to parties mterested when requested, and oth-
erwise used m our effort to bring about a diminution in
the number of such accidents.

There was an increase of & in the number of accidents
oceurting in connection with steam locomotives, a de-
crease of 13 in the number of persons killed, and a de-
crease of 32 in the number of persons injured com-
pared with the previous year.

The chart on page 2 shows the relation hetween
the percentage of defective steam locomatives and the
number of accidents and casualties resulting from fail-
ures thereof, and illustrates the effect of operating lo-
comotives in defective condition,
~ During the year 12 percent of the steam locomotives
mspected by our inspectors were found with defects
or errors in inspection that shoulid have been corrected
hefare the locomotives were put into use ; this percentage
has remained the same during the past 3 vears. There
was a reduction of 7.3 percent in the number of loco-
motives ordered withheld from service by our inspectors
because of the presence of defects that remdered the
locomotives immediately unsafe,

Boiler explosions caused by crown sheet failures con-
tinue to be the source of most of the fatal accidents,
There was a decrease of 3 accidents, a decrease of 13
in the number of persons killed, and a decrease of 52 in
the number of persons injured from this cause, as com-
pared with the previous year. Eight persons were killed
in such failures; this represents 50 percent of all fa-
talities that occurred during the year. Eight persons
were injured in accidents caused by crown sheet failures ;
this represents 3.7 percent of all injuries that occurred
during the vear.

Other botler and appurtenance accidents, including
the failure of a side sheet due to overheating caused
by negligence in not washing the hoiler as L‘rfl;i*n as water
conditioms required, resulted in the death of 2 persons
and the injury of 72 persons,

Compared with the Arst vear in which the Boiler
Inspection Act was effective there was a reduction of
91 percent in the number of accidents, a reduction of
89 percent in the number of persons killed, and a reduc-
tion of 92 percent in the number of persons injured,

Cme thousand one hundred and [fteen applications

Fig. 5.—Firebox side sheet pulled away from staybalts
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S7Eas LocoeMorives Reporten, Iwsepcten, Fouwp [FErecTive,
axp DEpENED FROM SERVICE

—Year ended JTune i

NusMineEr ol

Parts  defective.  moperative  or

SEETIE -
wissing. or in violation of cules 1936 1935 1934 ]9a3 1932 193]
1. Aif COMPLEssors ... .. 740 733 ] 474 417 431
2 cAreh tubes L. b 74 7d 127 51 54 il
3 Ashpans and mechaniss 79 a4 BT 40 G 81
o e 13 14 f 21 13 10
3. Blow-off cocks 254 283 289 210 144 191
6. Boiler checks ............ 356 413 207 293 214 261
g Baalecghall: oo ool 83 Avh 372 2494 220 410
H, Beake eguipment Caeeee 2480 2449 2326 1496 1645 1,923
9. Cabs, calb windows, and cor-
taine 1,618 1,273 1,343 1,183 HE1 1,484
14, Uah aprons aned Sy 450 F65 343 309 Jat 413
11 Cab cards ooy 166 142 129 121 Iat 211
12, |. o|.11lt|r|g and I.1r|i.'"l||>|1:|l,.. ll|. 1 .
vices .. 65 73 54 G 3 28
o o] e r:_;-.:ht._ulﬁ. H'Ililh,-ﬂ.. |_|i-.||-||.-.
and  pisten rods, e 1056 1444 1,100 773 Tiad B3l
14, Crown halts ... ..... ad 75 7 i i £l
15, Cylinders, saddles, 7
gleam . clests v uuaes e s 1,717 1,547 1491 1,084 541 1.263

1. Cylinder cocks and rigging 5 627 ahd 174 176 411

17. Domes and dome caps.. ... 114 a4 103 i 43 a3
i BBl TR | | e i~ 313 433 401 s 315 68
19, Dlraw PRAT . i . 451 414 =i 357 a7l 2]

M Driving boxes, shoes, wtlh..-:-.

edestals, and hraces. 1,712 1,573 1472 1080 &2 %25
21 I| irebox sheeta ..., ..... N 41 356 246 25 REh
P g e e T 178 173 203 150 120 187
'3, Frames, tail puieces =
braces, locomotive . ... ¥ w7 1,006 LY | il Gl 744
Framses, tender A 115 124 128 s &6 105
Cragges amd gapge Dilinge, ar 5T 275 212 Id3 136 192
Crages and gape httings, steam 350 220 280 258 214 a4

7. Gage cocks ... 579 #50 34 a88 SRl 415
25, Grate shakers ...rul Inlg |I|mr- 200 Iod 4 245 288 410
28, Handbolds ... .. SNk 44 377 363 382 562
il Injectors, inoperative .. ... 40 3 33 24 3l 55
. Imjectors and comnections. . 2085 2035 1WA 1357 1, 168 1,815
Insgectaons  and  tests fnt
made s requared. ..o, 9005 8344 EITY 6,358 2801 4862
11, Lateral motion . 414 380 i3l 269 237 280
34, Lights, cab and |"|.I=..<Iﬁ.l."lrl.|l11 78 ‘fl 7 ik 33 if

13, Lights, headlight
1o, Lubricators and
X7, Mud rings

k] 164 11 LEd
5 157 11% 176
247 241 247 233 Lot 318

8, Packing nuats ., .... SR 308 527 491 1% 42 25
I Packing, piston rod, and ;
valve shem CLiiiaeiniimae 1133 ”_"'
40, Pilats and pilot beams. ... 178 140
41, Plogs and studs. ... ... .. 216 182
42, Reversing  gear L 463 9
43, Hads, main and sicle, crank
ins, nnd  collirs 2,003 1.520
44, Safety wvalves ... 125 a1
45 Sanders il . 678 3la
A4, ‘|||r|1||.*- ancd 5 lr|1u; II|.].I1I-J. RN 2,161
47 Sguirt hose .. hee 154
4B Stavhelby s e e 243
49, Staybelts, broken . 438
5. Steamn pipes Ao “_‘2
1. Steam- valves ..eiaws 226
SIBhERE oo rrea f"ﬁ
53, Tanks and tank 1."|.I-.'r.‘-. e 132
34, Telltale holes 4 151
55. Throttle and theotile 1IHHI1I3 574
6. Trucks, engine and tralin: 714
57, Trucks, tender ’xﬂff_'
58 Valve modion ... 457
39, Washout plugs B13
il Treain-conmtral equ Lo i
61, Water glasses, fittings, aimel Iy
T e e A e 1,113 w55
i T e A e 7an P : i ¥50
id, Mir-r:-,-ll.'mrim:; il‘i'iuna.l r:|.|1|};|i-
5, b ates, hrakes
- L B R PR T e

12,711 37.RA2 3668

Total number of defects.

Lacomntives reported 22 51,283 54,281 56,971 59,110 &0.B4]
[H.;._:;:.,.r,l'"t‘ mI-."u_pIn;'.'l 04,151 89716 B7.058 '-l‘fw_'.J 24 101,224
Laeomotives defective 11,071 10,713 8,38R. 7724 10377
Percenta of inspected  found

1‘![&'.32:1'1. b 12 12 12 111 f 10

it ol oy W.v. BS2. 921 7B4 S44 5 63R

were filed for extensions of time for removal of flues,
as provided in rule 10, Our investigations  disclosed
that in 92 of these cases the condition of the locomotives
was such that extensions could not properly be granted.
Seventy-five were in such condition that the full exten-
sions requested could not he authorized, but extensions
for shorter periods of time were allowed,  Cmne hundred
and twenty-four extensions were granted after defects
disclosed by our investigations were required to be re-
paired, Twenty-eight applications were canceled for
varions reasons.  Seven hundred and ninety-six applica-
tioms were granted for the full perinds requested.

Under rule 54 of the Rules and Instructions for In-
spection and Testing of Steam Locomotives, 164 speci-
fication cards and 3732 alteration reports were hled,



checked, and analyzed. These reports are necessary in
otder to deternune whether or not the hoilers rr_"|'|l'|,"-\.-{"|]|.-
ed were so constructed or repaired as to render safe
and proper service and whether the stresses were within
the allowed limits. Corrective measures were taken
with respect to numerins discrepancies found.
. Under rules 328 and 329 of the Bules and Instructions
tlill' |1:I'\'|III'I..'H' m ancl -|1t'.-l'i'|t_1: ”1. | ||."|H'|'|:|1_i'|":'_". 1 J1_|||;‘|' '|'|I,'|1!
f:wti'.'l.n!. 578 specifications and 96 alteration reports were
hled for locomotive units and 538 specifications and 182
alteration reports were filed for botlers mounted on lo-
comatives other than steam,  These were checked and
analyzed and corrective measures taken with respect to
discrepancies found,

No formal appeal by any carrier was taken from the
decisions of any mspector during the vear.

Locosmorive Boicer FAlLUkEs

Fig. 1 shows the result of a crown sheet failure, This
accident cavsed the death of an engine watchman whn
was m charge of the locomotive at the time of the ex-
plosion.  The hailer totn from the frame and a
Tt of the back end of the boler was torn from the
shell, Both frames were broken at the rear deck cast-
ing ; the tender, together with the deck casting and at
tached draw cear. was forced hackward 96 feet and the
runmng gear was lorced ahead 27 feet,

Fig. 3 shows a view of a back end and frebox that
failed due to overheatinge of the crown sheet.  This
accident caused the death of three emploves. The force
of the explosion tore the hoiler from the frame and
hurled it forward a distance of 261 feet Trom the point
of the explosion.

In Fig, 4 15 shown the mterior of the Arebox of 2
lecomative on which the crown sheet failed while the
locomotive was in use, as a helper coupled to the rear
of a caboose, Two emplove occupants of the cabonse
were Killed practically instantly, one was injured fatally
and died on the fifth day after the accident ; another em-
plove occupant of the caboose and one of the occupants
of the locomative cab were severely injured.

Fig, 5 shows a firehox side sheet that pulled off the
stavholts due to overheating, caused by accumulation of
foreign matter in the water leg.  This accident cansed
the serious injury of two emploves,  The water supplied
to locomotives at the point where this aceident occurved
had been the cavse of repeated complamts from the
enginemen due to boiler foaming, at thes causime air
compressors to stop operating and loss of time on lagh-
speed passenger trains.

W=

Appraisal of
the Welding Ari

By 0. A Tillon*

The year 1936 has seen the actual preparation for a
sound prosperity in which low manufacturing costs
and then higher profits and certanly greater volume of
sales—are heing made possible by a more extended and
more intellizent application of welding.  Perhaps there
is an analogy between industry and the mndividual, m
that perinds of adversity cause each to take accoun
of his assets, determine his previous ervors of judgment
or practice, and lay out a new plan for the future
avoiding the pitfalls of carlier experience.  The tl&‘--
pression from which we are now emergmg has, it

* Electric  weld ENTINEET,
(ompany, Schenectady, N, %

tieneral  Electric

Industrial  Departowent,

Boster Maker and
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appears, reacted similarly npon industry., 1t has forced
a search for other, more economic ways of doing things.

In the early vears of reduced business activity, m-
dustry as a whole hegan to consider seriously, almost
for the first time, those economic opportunities offered
by the use of welding, As a result there followed a
period of transition, Now, however, things seem to
have settled down, Where the pendulum had swung
too far, it has been reset to a saner amplitude; where
it had not heen given sufficient impetus, the required
additional forces have been applied. )

A few examples of stabilized welding practice are:

1. A realization that machine welding 15 an economy
over hand welding only when a proper balance results
between the lahor and material cost and investment,

2. High welding speeds must be balanced against
quality of weld material,

3. High welding currents and large-sized electrodes
often accomplish nothing but mcreased power and ma-
terial consumption and frequently impair quality.

4. The chief advantage in the use of alternating cur-
rent for welding is the practical elimination of magnetic
bloww rather than a differential in first cost that sometimes
exists in the welding units themselves,

5. There are still many entirely proper appheations
for hare or lightly coated electrodes.  The heavily coated
clectrode can frequently justify its greater cost by pro-
viding a very necessary improvement in guality as well
as increased welding speed but this is by no means uni-
versal.

6. Each welding process has its distinet advantages.
Many of these processes overlap as to possibility but
usually not as 1o economy of application,

€} these perhaps the most mmportant that 1236 has
seen realized 1s that high welding currents and large-
sized electrodes are generally not an economy.  Perhaps
a peak has heen reached in these factors, which will not
be exceeded until new welding processes not now known
are brought forth.

Welding Robot Uses

Sitandard Rods

New impetus was given to the development of arc
weldmeg moall kmds o1 metal fabrication work with
the anvouncement of an entively new automatic weld-
ng head: the first of its kind to use standard coated
rods.  This new antomatic welding machine, developed
and perfected by the Harnischieger Corporation, Mil-
wankee, Wis, 15 a true robot operated by remote con-
tral. By eliminating the hand-operated electrode holder,
this antomatic machine makes it possible to use a higher
current with welding heats as much as 60 percent higher,
incrt';gﬂin_-,; tremendously the speed of producing weli-
1T PICCs,

Up to 30 standard welding rods are loaded in a mag-
azme and then fed antomatically to the welding position.
As ome electrode is consumed, the remaining bugt is
ejected and a new full-lensth rod is fed into place. The
renewing operation takes less than a split secomd. Dur-
ing this feeding operation, the work table stops and
then starts again :;llhnu:l.lirn'll_\- as the new electrode
makes the electric contact, The actiom is so swift that
no break in the welded bead is evident. This new ma-
chine can be used on flat work of any length, on eircnlar
pieces and, with pantograph attachment, to any shape.
It is adaptable for use on lathes, planers, rotating tables,
boring mills and with wall cranes, for welding long
wirders, ote, i
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Work of the Boiler
Code Committee

The Boiler Code Committee meets monthly for the
purpose of considering communications relative to the
Boiler Code.  Any one desiring information on the ap-
phication of the code is requested to communicate with
the Secretary of the Committee, 20 West 39th Street,
New York,

The procedure of the committer in handling the cases
15 as follows: All inquiries must be in written form
before they are accepted for consideration. Copies are
sent by the secretary of the committee to all of the
members of the committee, The interpretation, in the
form of a reply, is then prepared by the committee and
passed upon at a regular meeting of the committee.
This interpretation is later submitted to the council of
The American Society of Mechanical Engineers for
approval, after which it is issued to the inquirer and
published. i

Case Na. 831 (Interpretation of Par, P-325)

Inguiry: May double hanger brackets be attached to
welded horizontal-return tubular hoilers by fusion weld-
ing provided ; the lower ends of such brackets are not
more than 20 degrees above the horizontal center line
and extend over an arc of not less than 20 degrees
for shells of any diameter; the bracket plates to be
spaced at least 214 inches apart, thickness of each
bracket plate to he not less than 1 percent of the shell
diameter. the hanger pin to be located on the vertical
center line over the center of the welded contact sur-
tace; the distance from the center line of the hanger pin
to the edge of the bracket to be not less than 134 times
the hole diameter; and the welding and stresses to meet
the requirements of Par. P-325¢7 Fig, 33 indicates the
construction deseribed above,

Reply: It is the opinion of the committee that the con-
struction outlined m the inquiry meets the intent of the
code requirements,
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Fig. 33.—~Welded bracket connection for horizantal-return
tubular boiler

Case No. 832 (Interpretation of Par. P-329)

Trguiry: Is it the intent to require hydrostatic test of
the completed boiler unit, if the drums are of fusiom-
welded construction in accordance with Par. P-109h 2

Reply: Pars. P-101 to P-111, inclusive, are, as titled,
“rules for the fusion process of welding” drums or
shells of power boilers and apply only to such individual
parts. The hydrostatic test pressure of a completed
boiler unit should not exceed that provided for in Par,
P-329.

Case No. 833
{In the hands of the Committee)

Case Noo 834
(In the hands of the Committee )

Case No. 835
i fnterpretation of Pars. P-268 and U-59)

Inguiry: In welding an mserted type nozzle as shown
in Fig. 34, should the joint be radiographed ?

Reply: Whereas Figs. P-6 and U-6 show some types
of acceptable nozzles which need not be X-raved under

I

Fig. 34 —lnsarted type nozzle

%\\\\\\N{

Pars. P-268 and U-59, it is the opinion of the Commit-
tee that when an inserted tvpe nozzle as is shown in Fig.
34 15 used, the welded joint shall be radiographed,

Electirode Makes
High-Tensile Welds

Welds with tensile strengths of approximatelv 100,-
000 pounds per square inch can be made with the new
“Shield-Are 1007 electrode just announced by The
Lincoln Electric Company, Cleveland.

“Shield-Arc 1007 electrode is a heavily coated elec-
trode of the shielded-arc type. Tt is designed for
welding steels having somewhat higher ultimate strengths
than those ordmarily welded with Lincoln “Shield-Arc
85" electrodes.  Welds produced by the new electrode in
the higher tensile steels possess ultimate strength of
100,000 to 105,000 pounds per square inch as welded,
In the as-welded condition, ductility of welds is from
12 to 18 percent elongation in 2 inches.

It iz obvious that the chenuecal composition of the
plate being welded will affect the tensile strength and
ductility of the weld. When deposited in mild steel
plate, the weld metal will have a tensile strength of ap-
proximately 100,000 pounds per square inch, yield
point of 85000 to 95,000 pounds per square inch, and
ductility of 12 to 18 percent elongation in 2 inches in
the as-welded condition. When stress rtelieved, the
welds possess ultimate strength of 110,000 to 115,000
pounds per square inch, yield point of 95000 to 105.-
000 pounds per square inch, and ductility of 18 to 22
percent elongation in 2 inches.

“Shield-Are 1007 electrode is suitable for flat, vertical
and overhead welding and is available in Ig-inch, %ga-
inch and * g-inch sizes. For most vertical and overheard
welding the 5-inch and 34.-inch sizes are preferred.
However, the #{g-inch size may be used for making
vertical welds in thick plate.

Correr anp Brass—A bulletin issued by the Copper
and Brass Research Association, New York, in De-
cember 1936, describes the many uses of copper and its
alloys in industry, house construction and equipment,
dishes and cooking utensils, railway rolling stock and
large commerecial buildings.



Velox as a Marine Steam Generator’

1iI.ri.‘_lu}m' stands for velocity and refers to the lagh
velocity of the fue gases. used i the Velox steam
generator to obtain exceptionally high heat transmission,
as well as to s property of producing steam i a few
mmutes from cold and of adapting atseli to widely
varving loads in a few seconds. :

In most of the new hoilers recently introduced for
use o hoard ship nothing has been done to improve
materially the comhustion itself or the rate of heat trans-
mission, whereas these two points are the main charac-
teristics of the Velox boiler, which has the followmg
special features :

{1) Combustion takes place under a pressure far in
excess of that generally emploved,

{2) Fartial transformation of the above pressure into
velocity, in arder to abtain high flue-gas speed.  This
speed may reach the velocity of sound

[3) The use of a turbo-hlower, worked by an exhaust-
gas turhine, in order to produce the pressure m the com-
bustion chamber referred to in (1),

{4) Disposition of the gas turbine hetween two heat-
absorhing parts of the boiler, in order to reduce the tem-
perature of the flue gases 0 that cooling of the turbine

By Dr. Adolphe Meygery

I= unnecessary, but also permitting of sufficient heat heing
left in the gas to provide the necessary energy for driv-
ing the turbo-blower.  The heat which remams 15 passed
o to the feed water by an economizer following the
gas turhme.

(5) A special device for separating steam from water
which consists of a centrifugal separator without moving
parts, m which the nuxture of steam and water is in-
jected tangentially on to the cvlindrical wall of a con-
tainer at such a velocity that it rotates with sufficient
[oree to separate the steam and water by centrifugal
action,

() The very small weight of steel and water involved
i the heat transmssion which, together with the entire
absence of fire bricks and the small amount of water
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Fig. 1.—Diagram of Velox steam generator showing pressures and temperatures
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Fig. 2.—Five-ton Velox generator supplying steam at 1150 pounds per square inch and 900 degrees F.

necessary, permits rapid starting of the hoiler and gives
Aexible operation under variations of load. The above-
mentioned small gquantity of water iz nevertheless ample
for governing hy hand.

(7) Forced circulation in the evaporating part of
the hoiler.

(8) Entirely automatic governing,

(9} Small weight.

(10} Small space e airement.,

(11) High efficiencies over large wvariations in load.
Fig. 1 represents steam generator of the Velox
type, and indicates the temperatures and pressures pre

valling in its different parts.
tiakes place in the combustion

The combustion of the fuel

chamber 2, where air and
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Fig. 3.—5ection of Velox steam generator with superheater tubes built into evaporater tubes

Fuel enter throngh the burner I the air enters at a pres-
sure of about 35 pounds per square inch absolute and
the fuel at about 300 pounds gage. The gases mve up
part of their heat content by radiation o the external
walls of the evaporator tubes 3, which line the wall of

Baoiler haker and
Flate Fabricator

e e

Fig. 4.—Superheater alo-
ment partially withdrawn
from evaporator tube

the combusticn chamber,  More heat 1= fransmutted v
convection while the gases pass upward through the in-
ternal tubes Ja of the evaporators to the exhaust Hige-gras
collecting chamber.  Thus the initial [!._"I':‘|I¢'F[|.[|'|1'l.l' of ﬂf;ﬂ..
bustion 15 reduced to about 1500 degrees F while the




Janary, 1937

Fig. 5—0One 35-ton Yelox steam generator replacing seven Scotch boilers on the East India steamer “Athos 11" of the
Messageries Maritimes

pressure drops to about 33 pounds absolute.  With this
temperature and under this pressure the gases enter the
superheater 3 to leave it cooled to about 900 degrees
F. at a pressure of about 31 pounds. The gas turbine
6, to which the gases then flow, causes the Aue-gas tem-
perature to drop to about 700 degrees F. while the pres-
sure drops to about 165 pounds absolute, The
corresponding heat drop, apart from small radiation and
pearing losses, is entirely converted irto mechanical
energy and transmitted to the blower where it is recon-
verted into heat with a corresponding rise i the air
temperature. Finally, the gases escape through the feed-
water heater 7 which forms part of the flue. Thence
they continue, through the flue itself, to the atmosphere,
where they leave cooled to about 200 degrees I

The water and steam circuit is as follows:

The make-up water is fed by the feed pump 72 through
the preheater 7 to the separator 4, where it mixes with
the evaporating water. This water is kept in continuous
circulation by the circulating pump 11 which pumps it
through the combustion chamber 2 and evaporating tubes
J back to the separator 4 at the rate of about 10 to 20
times the full-load evaporation.

The circulating pump gives the circulating water a
sufficient pressure head to impart a high velocity to the
steam and water mixture, which is forced through nozzles
into a vertical drum, and the steam and water are thus
separated hy centrifugal action. The separating capa-
city of this centrifugal separator is about 100 to 200
times greater than that by the difference of specific

weight of steam and water in the normal drum, The
water then falls through a small gap in the lower parti-
tion of the separator, while the steam enters the super-
heater 5, where it 15 superheated to the desired amount
for nse in a steam turhine, Tests have shown that the
amoynt of humidity of the steam leaving the steam sepa-
rator is about Y5 percent at full load,

CoNSTRUCTION

In modern Velox boilers there 15 no separate super-
heater as shown in Fig. 1. The superheater elements
are placed side the evaporator tubes as shown in Fig,
3. Fig. 4 shows an evaporator tube with a superheater
element partially drawn.

The hoilers are fitted with turbo-blower sets consise-
ing of a reaction turbine with four rows and an axial
blower especially developed for this purpose. The over-
all efficiency of this set is of the order of #3 {turhine)
% 73 (blower) = 60 percent.

An automatic governing system is used to control
the operation of the generator.

The small space requirements of a Velox. its low
weight and high efficiency are of paramount importance
for the transformation of existing plants on old ships.
It is generally possible to replace one existing hoiler with
a Velox which equals the output of all the other hoilers,
Ly means of such a substitution the power range and
economy of old ships can he considerably increased, and
even more so if at the same time the steam pressure and
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superheat are increased and the additional heat drop 15
used in a supplementary high-pressure turbine which
may drive throueh existmg wear,

A transformation of this kind, ordered by the Messa-
geries Maritimes for their East India steamer Athos I, 1s
shown in Fig. 5. In this case one of seven existing oil-
fired Scotch hoilers built for the generation of seven tons
nf steam per hour at 215 pounds per square inch _[l'IEI']
sS40 degrees 17, each 1s to be replaced by a Velox of A3
tons per hour at 840 degrees F., thus increasmg the
steam capacity fve times and angmenting the pwer
range G0 times compared  with and withm the space
taken up by the absalete haoiler,

The excess pressure and temperature of the steam
produced by the Velox are taken care of by an additional
high-pressure turbine, while a second low-pressure. tur-
hine with its condenser works on the Temaimig _hl‘:l.i
drop, hoth these turbines driving throngh  additional
pinions on the cxisting gear, f

The power is thus about doubled, the speed of the
vessel being raised from 16 to 20 knots. N

Replacing existing hailers with a Velox has adlditiemal
advantages n river craft where the draft may he 1‘E'i]llln‘r.‘:|
considerahly as well as in vessels which have relatively
short perils of service with long intervals in ]I{"l\\'('tllr.
as. for imstance, channel steamers, ice-hreakers, tugs,
lifehoats, etc., which hitherto have had to be kept eon-

Fig. 6.—Comparisen of 5 5 “Marmandie”
fitted with existing watertube boilers and
with Velox high-pressure steam generators

stantly under fre whereas with Velox hailers they could
get up steam in five nunutes from cold.

In new vessels the effect of substituting Velox for
the normal Scotch or watertube boiler may be still
ereater than moa transiormation job, because this s1hsti-
tution may justify the building of an ennrely different
hull, which may have less displacement and still the same
or improved carrying-capacity and speed.

This result clearly shows by comparing the N ormandie,
equipped with watertube boilers, as she now is, with the
same vessel equipped with Velox boilers, as she could
he (Fig. 61, The reduction of the number of holers
from 29 to 12 and of their weight (without water and
air ducts) From 2900 to 00 tons, as well as the redue-
tion of the number of smoke ducts from 2 to 1 and
from a section of 32800 to 520 square feet, shows the
possibilities of the Velox hoiler Tor high-powered liners,

One may object that the Nopmandic, if built today,
would have a more modern boiler plant; Tt even com-
parisons mpde with most modern boilers such as the
Johnsom on the Astwries or the Benson on the Potsdam
show a reduction in space requirement of 2 to 1 m
favor of the Velox.

I smaller vessels much can be gained by assembling
the Velax hotler and turbine inte a compact unit thus
dispensing with lomg pipe lines, eliminating various fit-
tings and having the same attendance for turbine and
Loiler,

The descriptiom of the application of the Velox steam
plant to merchant vessel requirements would not be eom-
plete without o comparison with Dhesel drive, one of its
main competitors.  The Velox has the advantage over
the Dhiesel engine that every kind of oil can be used and
there is no restriction as to the use of the more expensive
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“he fuel cons 11|||::Lin1| of the Diesel
lower than that of a Velox steam
The II|.I|.'[L'I1.'I'II.'{' in price between
however, greater in many
rl'll'] L'|||'I.'\'|'||'I]||1]||I]_ a0

ras and Diesel mils,

engine is, of course,
turhine mstallation.
Diesel oil and bunker nil 1
countries than the l:|.|”l.'|l.'l'ILl' in

that the fuel costs for a Velox are generally lower than
those for Ihesel engines. The Velox steam turhine
plant 1s also more favorable in regard to weight, except

o1l equalizes the

for long voyages where the excess fuel
steanming.

difference in weight in about 40 days’

Care in Handling
Small Tools

Experienced railway shop men generally appreciate
that small cutting tools, such as reamers, taps, ete., with
exposed cutting edges, must he handled carefully if the
desired results in the way of smooth, accurate high
production work are to be obtained, In other words,
the tools may he correctly designed and ground in the
first place, but unless the cutting edges are guarded
against subsequent damage throughout the entire period
of shop and tool-room handling, they are almost sure
to become dulled, nicked, broken with resultant in
ferior work, power wasted and time lost,

The unfortunate fact about cutting-tool efficiency is
that it may be lost by momentary carelessness on the
part of shop men, who, generally speaking. are good
mechanics but who have allowed their vigilance to re-
lax in a brief period of thoughtlessness, or just enough
te pernut tool damage to occur. The result 1s that all
of their good work m heing careful nine-tenths of the
time 15 lost,

Many instances mayv be cited to show the way in
which even a careful program for the handling of small
tools may be rendered largely ineffective by slighting
a single detail. In one shop, for example, the tool fore
man took a justifiable pride in his tool room with its
maodern equipment and well-designed hins where cutting
tools could be kept safely and in an orderly arrange-
ment. He even went so far as to line the hins in
the tap section with felt to protect the cutting edges
of the tools, Much to the chagrin of the foreman who
made a surprise check one day, he found taps stacked
two and three deep in some of the hins! Needless to
were nicked, A further

say, many check in the shop
showed numerous instances in which machinists tossed
individual taps carelessly onto metal-top benches, etc.

Milling cutters of the larger size are usually handled
iEIiT'}' carefully owing to their weight, but small cutters
and especially reamers frequently receive even less con-
siderate treatment than taps.

For example, in overcoming reamer trouble one large
midwestern railway shop uses expensive ring gages to
check the accuracy of reamer taper after f'tlt'|r|1z|£{ an
also provides individual rubher protective boots for laree
reamers to avoid the possibility of damage while handling
them about the shop. These boots consist simply of scr
air-brake hose, cut to the proper length and ]nu'..]rILrl
wllh a wooden hlock in one end, held in place by three

r four short nails. By the enforcement of rather rigid
instr:wrinnﬁ requiring that reamers he kept m these pro-
tective hoots at all times while out in the shop, except
when actually being used for reaming holes, much more
satisfactory conditions and performance were attained.

One other fact regarding cutting-tool condition should
be kept in mind; namely, that while the results of care-
less handling and resultant tool damage can he corrected
by frequent grinding, cutting-tool life is thereby propor-

It 15 l-:':1'|ll'_|-|_1 god] eConmny to exer-
ereatest handling care

tionately reduced,

crse constantly the practicable.

Oxweld Shape
Cutting Maechi

nme

The Linde Air Products Company, New York, re-
cently introduced the Choweld type C3-12 shape-cutting
machme which is l|t'*—-:._L"|1|_'|| (4] :i|'||__'1':'.':-.|\- the ACCUTACY and
range of Aame-cutting. The flexibility of this machine
is such that any shape, from the simplest to the most
complicated, Hame cut either automatically with
The innnediate transfer of

can he

templets or guided by hand.
motion tfrom one end of the machine to the other is
an important factor in assuring precision in cutting,

[n addition to cutting shapes of all description, the
machine will cut straight lines antomatically in any direc-
tion and at any hevel, Cuts as long as 144 inches are
possible and an important feature lies in the fact that
straight-line cuts can be made at any desired angle
in the horizontal A special circle-cutting attach-
ment is also provided, thus enabling the automatic pro-
duction of circles from 2 inches to 24 inches in radius,
Still another feature is that of multiple cutting, The ap-
paratus i1s designed to carry from two to five bilonw pipees
which can perform multiple cutting operations under all
the conditions possible with a single hlowpipe.

The features of desien and eonstruction which make
possible the accomplishments of this shape-cutting ma-
chine typify the trend in modern machine devel lopment.
Aloys have been utilized to establish an ]Ill. 1] strength-
weight ratio combined with the stability and
rigidity of construction,  The vital 1l.|-r-\1r|£: parts are
l.illh]lh[l.h' inclosed to nsure correct lubrication and free-
dom from maintenance.  The motor is rated at 14 horse-
power and 1s more powerful than on any other sh: ape-
cutting machine in this class, The speed range of the
unit is from 124 to 75 inches per minute. Al important
controls have heen duplicated.

The blowpipes used have been constructed to give
greater Hame stability and increased economies in cutting,
Material up to 12 inches in thickness can he handled : for
heavier cuts a special blowpipe is available. The
tive tracing mechanism, accurate scale calibrations and
freedom from friction and vibration |:-::LI~;1- precision
cuts a routine accomplishment.
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Oxweld CM-12 shape-cutting machine



Water conditions affecting extension of

|_ocomotive Washout Periods

At the thirty-seventh annval meeting of the American
Railway Engihieering Association the subject of water
conditions in locomotives was discussed under the ahove

title, The report was preparved by a committee com-
posed of [, B. Weslev, chairman ; B. W. Chorley, E. E,
Coughlan, B. W, DeGeer, B, N. Foster, 0, 5. Mace,
K. H. Miller, E. E. Morris, Owen Eice, and R, M,

Stimmel,  An abstract of the report follows :

Olperation of steam locomotives over extended wash-
out periods has been demonstrated to he practical and
ecomoumical  under  peneral  water  conditions  found
throughont the country. Some roads have operated on
this basis for a number of vears, while other roads have
only recently adopted the custom of washing locomative
boalers only at monthly mspectton time. €48 19 roads
giving information on this subject. 8 are operating the
full 30-day perind permitted by law between washouts ;
3 are operating part of their locomotives on this hasis ;
and 6 are making ao elforts alone this lne. No road
has heen reported which, having ance established its lo-
comuotive operation on the extended washout basis, has
returned to frequent hoiler washing practice

A pumhber of factors have united during the past few
vears to bring this subject to the attention of railroad
managements, and considerable interest in the subject
is manifest on many roads that still operate with the
frequent washont and water change practice.  With
oreater investment m farger and more powerful locomo-
tives it hecomes desirable to keep the engine in active

service as much as possible; the extension of lncomotive
runs makes it pecessary that the water i the bmler he
comditioned without taking the locomotive out of service
for hoiler washing: and decreased revenues during the
1||.';.l'|-|'.'\.'\|l1||'| have centered attention n_n ].:m_—dhh' somrees of
ecomomy. both in operation and mamtenance,

Hr:,"!.g';' condibions l|"r|.l.-|'-.l.l.:."|'|"l .Ir'_‘l' sopter —\Vater, as founid
in nature, never pure. [t carries various mineral,
orgamic and  paseous substances In .'~'1||111I'H1],I1:1.'[1r1 [:rl'-
quently mineral matter in suspension—mud. These im-
puritics in water are present in varying quantities, ele-
pending mostly on the nature of the sol over which or
through which the water has traveled.  Five major ad-
verse boiler conditions are ].1'm]u|:m] ||y water condifions,
namely

1=

(1} Seale Tormation on the heating surfaces
(2} Corrosion of botler metal

(3] Leaking conditions

(4} Mud or sludge accumulation

{51 Foaming

Some of these conditions can be corrected by loiler
washing while others cannot be so corrected.

(13 Seale formation is cansed principally by the depo-
cition of ealeium and magnesinm componnds when water
containing  then is heated or evaporated in_ hmlorf:_
Boiler washing does not prevent or correct this condi-
tion. as the seale when once formed in place adheres fon
tightly to be dislodged by a stream of water. The re-
moval of scale from heating surfaces is effected by
mmechanical means, such as bombarding the sheets anil

stays, by scraping and sandblasting, and by rattling the
flues—unat hy washing,

(2 Corrosion of hailer metal is a more R_'I'J!l1]1]itﬂ[U(!
phenomencon,  Briefly, it 15 cansed by any one of a num-
hwer of water conditions, metal characteristics, stresses in
the boaler assembly, ar by a combination of two or more
af these conditions. The definite cause in any particalar
instance 1s frequently difficult to determine.  But boiler
wiashing 15 not known to be, nor is it advocated to be a
COFTOsI0n preventive,

i3} Leaking of bodlers, so far as pertains to water
conditions, 15 mainly caused by scale deposzits and by
corroded metal ; so its prevention or correction depends
on the elimination of its two causes. bodler washing
does not prevent the development of this condition bat
frequently aids it.  Correct application of chemicals to
the natural water will reduce scale formation to a satis-
factory minimum, and this chemical treatment usually
carries the best antidote for that corrosion which is
causer hy water conditions. 5o proper chemical treat-
ment of water to prevent scale formation also prevents
mast corrosion of hoiler metal.  With these two conds-
tions elnminated the development of leaking conditions
also stops,  Boaler washing does not and cannot prevent
the existence of the above three conditions,

(4) Mud, or sludge, as found in boilers, has two
sources. It comes from suspended matter in water—
that 1=, from muddy water—and also from the tempuTary
hardness 1 solution which precipitates out as sludge
when the water is heated in the hoiler. A water with
high temporary hardness, though perfectly clear, ean put
as much murd in a heiler as does a “muddy water” The
hrst type of mud-—that of nuddy watér—ean he removed
From the water either by Altration or by sedimentation.
Usually where sedimentation is used the water 1s also
l..'i'l"'TII!IL‘&!“_'n.' treated for removal of "'-I.‘,"I]l'-E-I:TI1'I'i'I1_'.{ matter,
thus gettme rid of hoth the suspended mnd and the tem-
porary bardness mud, 1f the mud materials are perimt-
ted 1o enter the hoiler they can be drafted out through
the blow-off valve or they can be washed out. :

(5) Foaming is the term apphied to the condition in
the hoaler when stean hubhles develop to such an extent
that the bubble Alms and entrained water are carried to
the cylinders with the steam. Disregarding the me-
chanical and operating features that affect the occurrence
of this condition, it 1= sufficient to sav that foaming is
cansed by the presence of suspended matter (mud) or
alkali salts (fi wanving salts) in the water, or a comhbina-
tiom of the two. In actual operation the comhination
usually exists.  There is wo economic chemical treatment
Hiot ?i'r.l'{ remore the foaming salts, and since these salts
remain i solution m the water in the hoiler, the pre-
vention  of Toming depends o removing all the foul
water from the water—that is by washing the hailer or
changing the water—or on blowing nut at proper inter-
vals a part of the foul water and refilling with fresh
water.

These o msiderations show us that of the five adverse
comeitions produced in boilers by mmpntrities in water
only two of them—mud accumalation and fi I

; NS —ean
e corrected by boiler washing. Yet these two conditions




can be corrected by other means too, If the other meth-
ods of correction will permit more continuous operation
of the locomotive, making possible longer locomotive
runs, and if they produce greater economy in operation
and maintenance of the machine, then they merit consid-
eration,

Conditioning water in boilers by systematic blowing.—
When water with its impurities is taken into a hoiler and
evaporated the pure water passes out in the form of
steam while the impurities remain inside the boiler, As
water continues to be evaporated the impurities accumu-
late in the water left in the boiler, and when a sufficient
degree of concentration has been produced, foaming
takes place. The degree of concentration required to
produce foaming varies considerably with the different
ratios of mud to alkali salts in the waters used, also with
the wvarieties of alkali salts predominant in the waters.
But for any one operating district this is a fairly constant
condition. The eritical foulness to cause foaming usually
lies between 100 and 200 grains per ULS. gallon of
foaming or alkali salts. The concentration of these salts
in the boiler must he maintained below this critical con-
dition if foaming is to he prevented and satisfactory
operation secured,

Evaporation of water in a hoiler is comparable to bum-
ing coal in the firebox. When coal is burned the “pure”
part goes out of the stack in the form of gases, the im-
purities in the coal remain in the firebox as ‘ash. If these
|m[}ur1t1n;b are p&rmﬂtu[ to remain and accumulate in the
firebox it will be only a relatively short time until the
fire is smothered and the engine fails for steam. In
operation the fireman shakes the grates, no accumula-
tion of the impurities is permitted, a good fire condition
is maintained, and no failure occurs. Likewise with the
water. If part of the accumulated impurities in the
boiler are blown out through the blowoff at sufficiently
frequent intervals, the concentration of foaming salts that
cause foaming is not reached, and no fpaming occurs.
Keeping the lboiler clean by opening the blowoff valve
is just as effective as keeping the fire clean by shaking
the grates, and there is no more excuse for an engine
failure or train delay from the occurrence of foaming
than there is from a dirty fire condition,

Fuel losses from blowing.—In the matter of fuel con-
sumption, there is a certain loss of heat units attendant
on blowing hot water from the hoiler, Buat this loss is
more than offset hy the reduction in the terminal
handling cost, due to fewer washouts and water changes
heing made. This is clearly shown in the two 30-day
operating test reports comparing the cost of boiler con-
ditioning by blowing with the cost of conditioning hy
washing the hoiler and changing water.

Case T

Thirty-day operating period—one washout—no water change—32 trips of
170 miles—EE40 miles operated
Por Single Trif 170 miles

Tiem

Terminal bowing (@ 483¢ per M
gal.} o @ g .. B2 secomds 451 gallons  %0,23
'Rnn.d I:llnwmg [ﬁ’ 45-].&6 ]1||=r ‘M |..al V.. 292 seconds 1606 gallans 78
Boiler wash (1 @ $3.07).. : — — A
Water change (@ 32. 04] . None — A

Anti-faam cnmpnund f@ !IIZI. l,f I|.|n. afl
e} crrcianaes None used o )

Total boiler conditioning expense per £rip. oo iiiwwe oo BLOT

Case 1

Previous practice—water change after every odd round trip—beiler wash
after every even tound trip
Tem .Pfi& Fingle Trip

170 miles
Terminal hlowing .00

e - $0
Road blowing (@ 4834¢ ner "-[ gai ¥.. 160 swomin 850 pallons A1
Boiler wash (14 @& 33.07}. - .83
Water change (13 @ 52, 04} e — 51
Anti-foam compaund (@ 10.6¢ per T

O e e S e R U 4 paunds —_ A3

Total hoiler conditioning expense per trip.oowew oo, .0 B218

Caze 11

Thirty-clay aperating ,:Hnl one washout—na water change—28 trips of

4790 miles—13,720 miles operated

Ttem Per Single Trip 490 males
Terminal Llowing (i@ 408 per Al ;:al. b. 175 seconds 942 lons 50 -15
Foad blowing (400 per '|.[ gal i 775 secands 4262 ons 1.67
Boiler washout (1 & EIL770...... = - .10
Water change (i -| A&, S i — - A0

Anti-foam  compound | & 10.6¢ per Ih
A R I L P S Naone uzed = nn
Tatal heiler conditioning expense pef FiQ. cooe-ccoiiiaanees F2.13
Case IT
Previous practice—water change every odd round erip—hoiley wash every
even round tripg—foaming controlled by road blowing
and use of boiler compound

Ttenm Fer Sangle Trip 90 aniles
Terminal BlOWIngE = cwwreeisas ... Nane —_ 000
Fosd Wlowing (a0 die per M ogs 13 . 468 secnmils 2574 gallons  1.04
Boiler wash {7 @ £2 Tl P e s —_ —- .6':
Water change (7 @ $1.68), ... .. . (i == e
Anti-foam  compeund (@ LG per T .
on eng.) TS, i . B pounds —_ &3
Taotal heiler eonditioning expense per trip.....c..c........ §00

Both cases show a lower cost for hoiler conditioning
when operating under the extended washout plan than
with the frequent washout and water change. Also, there
was an improvement in the boiler conditions, there being
fewer leaks and cleaner heating surfaces, that insures a
more economical fuel performance on line,

Use of hard, or scale-forming waters.—Where it is
necessary to use unsoftened waters containing hardness
ranging from 10 to 20 grains, with frequent washing
heing done, a scale deposit normal for the water being
used 1s formed. Washing does not remove that scale and
the accwmulation in any period of time is equally as
heavy as if no washing at all were dene. The limiting
factor in using hard waters is the time required for the
scale deposit to become so heavy as to require bumping
off the sheets and stays to prevent leaks and metal burns
and to maintain economical fuel performance, This time
element will vary with the type and degree of hardness
in the waters used, being shorter with waters of high
hardness than with waters of lesser hardness. In no
case will the scale formation he more rapid with the
extended washout period than with frequent washing,
Ohservation of boilers operating under these conditions
has shown less scale accumulation when operating 30
days between washouts—no water change—than when
they were washed often. Two cases of test operation
which showed this are given helow :

Test No, 1
Mountain type locomotive—passenger service—170-mile
district—=E40  miles operated—no  washout—no  water
change

Report on boiler after 30-day operation : “The interior
of the boiler of engine—after the 30-day continuous
test without hoiler wash, water change, or the use of

anti-foam compound, was in Arst-class condition as re-
sards the condition of scale and the absence of mud.”

Test No. 2

Mountain type locomotive—passenger service—3490-mile
district—13,720 miles onerated—no water change—nn
washout—30 days operation

Report on boiler after 30-day run: “The interior of
the hailer of engine—after the 30-dayv continuous test
without boiler wash or water chanege at terminals was
in first-class condition as regards the accumulation of
scale and mud. There was no accumulation of mwd or
sludge and the condition of the water surfaces of tubes
and sheets was hetter than at the start of the test.”

These two tests, together with similar tests on aother
operating districts and on vard engines at different ter-
minals, showed so satisfactory in maintaining gnod hoiler
conditions that three vears agn the entite system was



placed on the 30-day washout period operation.  Smee
ﬂl:l'l tume the botler conditions have comsistently shown
mmprovement over conditions prevailing when  hailers
were washed at frequent intervals.

Mud and stwdge conditions —When the waters wsed
contain appreciable quantities of mud or they canse the
precipitation of constderable shudee within the boiler, this
material tends to eollect in the waterlegs of the firebox.
I these are permitted 1o accumulate in excessive quan-
tibies there is the possibility of blocking water from the
sheets and cavsing them to overheat.  However, the
expericnce of roads over a period of vears, using waters
direct from streams, with only mternal type treatment
that does not remove mud and which canses the hardness
in the water to precipitate as sludge in the boiler, has
shown that under normal mud eonditions the Blowing
deme to prevent foaming also keeps the mud and sladge
draited from the boler. When a heavy mud condition
does exist in the water used, there must be no hesitancy
in washing often enough to prevent the mud from col-
lecting to 2 hazardous extent,

Alkali solts —The salts of sodiom and  potassium,
known as “alkali salts™ and also as “fowming salts,” are
extremely soluble i water and a condition of saturation
15 never reached in a hoiler: so these substances do not
settle out of the water but remain dissolved moit. Prac-
tically all waters contain more or less of these salts, and
the extent to which they are present in a water is the
wsual page of the water's tendency to canse foaming.
For instance, the water supply that contains 30 grains
per gallom of alkali or foaming salts will cause foaming
more guickly than will a water that contains enly 10
grains per gallom.  Each boilerful of water evaporated
leaves inside the boiler all the foaming salts that were
contained in the water, and the concentration of these
salts in the water lefi will he double that of the original
feed water. Suppose a boler of 5000 gallons capacity
uses a water of 50 grains per gallon foaming salts. By
the time 3000 zallons have been evaporated and the boiler
kept filled with more water, the water in the hoiler will
contain its own 50 srains per gallon plus the 50 grains
that were in the water evaporated, making then a con-
centration in the hoiler of 100 grains per gallon, When
another 5000 gallons, or 10000 gallons in all, have been
evaporated another 50 prams will be added to the water
in the boiler, or there will he a concentration of 150
grains. That is, the evaporation of 10,000 gallons of this
water will produce a concentration of foaming salts in
the boiler that will likely produce foaming,

When the concentration causing foaming has heen
reached with any water, either the hoiler must e emp-
tied of the concentrated water, which i1s difficalt to (o
midway between terminals, or a part of the high con-
centration blowout and the water remaining in the
hotler diluted ]:_'..f the addition of fresh water from the
tender, otherwise foaming will take place,

A thenry has been advanced to the effect that seme-
times the -{'n|1{'(r|'.h';|1ir-|| af Fl'h"lir'l'illﬂ salts in the hoiler
becomies s great that the water is not able to ahsorb
and carry away heat fast enough to prevent burning
sheets and tihes.  Such a theory does not appear to be
well founded when operating experiences are considered.

Eqreipasicint far Blaesng.—In order to secure operation
of hoilers for continuons long periods hetween washouts,
arraneements must be provided for blowing out when-
ever and wherever desired.  Blow-off valves must be
placed at such locations as to draw out a maximum
amonnt of mnd and shudge when the valve is f:1':u:-m::_l.
There are differences of opinion as to what 1_ucmlrrn 15
the most effective for this purpose. Some prefer a loca-
tient in the middle of the front waterleg: some locate
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them in the side waterleg near the front corner ; others
put them in the back corner.  Soue roads use only one
blow-nfl valve; others use two or more, Some roads
connect a perforated pipe across the back mud ring;
others run such a pipe along the belly of the boiler;
while still others connect flush with the outside sheet,
The progement of each tvpe of nstallation advises that
very satisfactory cleanliness of the hoiler is secured,

There are various methods of operating the valves and
disposing of the water and steam blown out.  Some
valves are of the antomatic type. One of the most effec-
tive of these is electrically operated, controlled by an elec-
trowle extending into the Loiler steam space and located
at a predetermined height ahove the water line. When
foam builds upon the water to reach the electrode the
electric current 15 closed, cansing the Blow-off valve to
open.  As soom as the foam drops below the electrode
the cireuit 1s broken and the valve closes. Other auto-
matic vabves are of the continuous blow type. The valve
15 operated by steam pressure from the cvlinder chest,
so that whenever the engine is working the valve is open
and a stream of water is being discharged from the
boaler,  This type of Mowing arrangement has an orifice
of predetermined satisfactory size set in the discharpe
prpe to control the amount of water hlown out. The
continuous type blow can also be wsed with a manually
operated valve, Other systems are operated manually
by the enginemen, the valve having a lever connection
inte the cab for convenmience and safety of operation
These valves usually have a discharge of 1Vs-inch or
2-inch diameter and they are opened at the discretion
of the ensineman for a few seconds at a time.

The discharge irom the hoiler can be objectionable
if not properly disposed of.  In open country it is prac-
tical to have a straght side-open discharge, providing
discretion is used in operation so that buildings, signal
and switch stands, and people are not hlown on. Engines
operating in switch vards and in passenger service can-
not blow this way., The discharge must be controlled so
as not to damage structures or injure people. To guard
against the occurrence of these conditions, varions types
of mufflers are used. i

At terminal points where boilers are oiven terminal
Blow, those with mufflers ave usuallv blown directly into
the cinder pt. Various arrangements are made for tak-
ing care of boilers having only the straight side blow. If
it 15 desired to recover the blow-down water, tooeles
are built for connecting to the blow-off valve and then
are piped to the hoiler washing plant.  Otherwise suit-
able blow-down hoxes or plain walls are erected with
drainage conmection to a sewer,

.Hm- ft'.:'lll.'IT.t' stands out prominently through all this.
!\F"’,:'Flt’l’“('.\-:-i |r_1 the location of the Ilosw-o it ‘i'llh'l'.‘. with or
without perforated pipe connection inside the hoiler:
whether the valve is automatic in operation or manually
controlled, fitted with a muffler or blows stranght out, if
suitalde attention is given to the aperation of the valve
the hoiler can be kept clean and foaming prevented for
perinds of thirty days permitted for locomotive hoilers
and for indefinite periods for stationary hoilers,

Supervision reguired —Ta operate boilers with the
extended washout period, competent supervision is as
necessary as for any other type of work, Tt is NECEssary
first to know that the blow-off system is in sood condie
tion and will worle, Then it is necessary to Lkrowy that
th:-_ water i1|_| the boiler is heing maintained in proper con-
dition.  Since foaming is the main feature tn ergard
agamst, water samples are taken from cach hoiler prter-
g and 1::.1&'11\:1 terminal and tested to determine the
concentration of foaming salts in it. There are two Lypes
of instruments used for practical determinations of ]."-,]']E.-r
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water concentrations. One is a hydrometer, the float be-
ing fitted with a thermometer having a scale for making
temperature corrections. The other 1s a “densimeter’” hav-
ing two parts, one a thermometer calibrated to read di-
rect in grains per gallon and the other a glass bulh. Both
are placed in the sample being tested and the ther-
mometer is read just at the time the float rises to the
top of the sample being tested. While neither instrument
1s as accurate as a laboratory balance they are sufficiently
close for practical operating purposes. Where either of
these instruments is used, some one person at the round-
house should be delegated to test all hoiler water samples.
The data from inbound boilers are used as a guide to
the amount of water to blow from the boilers; the out-
bound samples are tested to determine that the water is
in condition for satisiactory road work,

Objections to Bowing.—There are found to be some
objections to the blowing of boilers, This is particularly
true when the system of operation is first instituted on
the road. Some men object to any change from an es-
tablished practice. Tf a thing is new they will try to dis-
credit it.  Switch stands have been blown down, blow-off
valves have been opened so that buildings have been dam-
aged and passenger equipment rendered dirty and un-
sightlv. Some have claimed that discharging the water
from hoilers onto ties and bridge timbers causes them to
ot out very rapidly. This has not heen substantiated
vet and there is good reason to believe that the claim
15 not well founded.  Also, claims have been made that
frequent discharge of boiler water salines on the road-
bed produces a condition that shunts and short-circuits
signal currents, causing interruption of correct signal in-
dications. While it is possible that this condition is pro-
duced, it has not been clearly and definitely established,
However, both of these conditions can readily be elim-
inated by placing the centrifugal separator on top of the
boiler and discharging the water outside the track.

Benefits from blowing boilers—The hencfits from
blowing boilers and operating with extended washout

eriod are many and very definite. Probably the first
enefit noticed is the decrease in engine failures and train
delays on account of foaming. This trouble is practically
eliminated when terminal and road blowing are properly

Accident Cause

Evidence seems to show that when boiler plate has
once heen in contact with feed water conducive to the
development of caustic cracking, the danger from this
botler ailment is never entirely eliminated even though
use of the unsatisfactory water he discontinued. For
this reason, in any program for the prevention of boiler
accidents, it is desirable not only to be sure that the feed
water in use has a proper sulphate to carbonate alka-
linity ratio, but also to study the feed water history with
respect to water used in the past.

The fact that this is good practice and that a lack of
full information is dangerous was shown by a recent
accident which, only by good luck, escaped heing a major
explosion. The compensating feature of this accident
was that it served as a warning that other boilers in the
battery probably were defective, a surmise which was
proved true hy subsequent investigation.

done.  If some abnormal and emergency water condition
develops that would normally cause a boiler to foam, the
engine crew increases the blowing sufficient 1o take care
of the situation and the train operates without delay.
This improvement in operation 15 an intangible item, but
it is of very definite henefit. There is a decrease in the
cost of terminal engine handling that will run from 25
cents to 50 cents per engine handled. Engines are
turned more quickly, keeping them in more nearly con-
tinuous service. Fewer engines are required to handle
the business at hand, meaning that a smaller number of
engines has to be maintained for serviee.

The greatest tangible saving comes from decreased
botler mamtenance cost.  Ewvery time a hot hoiler is
emptied, the sheets, stavbolts, and flues cool rapidly.
Even though hot water is used for washing and fAlling,
it is cold to the boiler metal with its temperatures of 250
to 300 degrees . The rapid cooling of the metal is ac-
companied by rapid contraction and excessive stresses,
There is a corresponding expansion, though slower,
when the boiler is reheated. Freguent repetition of this
cvele soon produces cracks m flue sheet knuckles, in side
sheets, and breaks stayholts. Ome road that formerly
had flue sheet knuckles cracking in five to six months
now runs the same engines in the same service for more
than twice as long per knuckle patch; side sheets that
formerly cracked in ten to fourteen months have had no
cracks in the past three vears. Another road has a ree-
ord of less than one broken stavholt per engine per vear.
One road made a saving in roundhouse boiler mainte-
nance alone of more than $100,000 per vear since adopt-
ing the operating of hoilers on the extended washout
period.

Conclusions—( 1) The presence of excessive amounts
of mud and the deposition of scale of sufficient thickness
te require bombardment of sheets for removal are the
only water conditions that affect the period hetween
hoiler washouts providing the boilers are properly blown
and handled.

(2) Operation of steam locomotives over extended
washout periods by proper use of the blow-off valves is
practical and produces large economies for the roads
that use this method for conditioning water in hoilers,

by Embrittlement

In the case under consideration the plant had 8 hent-
tube type boilers operating at about 150 pounds pres-
sure. Some of them were rated at 823 horsepower and
the others at 324 horsepower, the boiler which failed
being of the larger size. The first indication of trouble
was a noise such as would be made by the rupturing of
a small tube. but the accident obviously was more se-
rious than a tube failure since a sufficient volume of
water escaped to put out the fire. An examination of
the hoiler after the accident brought to light the con-
diion shown in Fig. 1. The metal of the shell plate
had separated as much as 1% inches in places until
the rivet holes were actually visible where they had
pulled out from bheneath the butt strap of the lower or
mud drum. This drum was 48 inches by 16 feet 9
inches, and seams were double riveted with 1%.-inch
diameter rivet holes and 3 inches pitch. The plate had



Fig. 1.—Seam which pulled apart for 6 feet after embrittlement had
developed to a serious extent

cracked for a distance of 6 feet along the outer row
of rivets and there were also eracks in the outer butt
strap between the rivet holes in the top row. These
cracks were characteristic of embrittlement in itz final
stages,

Crher bodlers were examined for traces of embrittle-
ment and the telltale fissures were readily visible when
the Hartford Magniscope was used in the rivet haoles.
Photographs of these fssures in one of the boilers are
reproduced 1 Fig, 2. The serious condition necessi-
tated the purchase of a new hoiler.

meveral facts of value to all operators of boilers were
emphasized The hoilers which were af-
fected had nome of the usual symptoms of embrittle-

|l_'. I,|Ii*- Case,

ment such as hroken rivet heads, deposits of caustic
or evidences of leakage. Hivet heads did not break
when they were hammered. The presence of the ail-
ment could not have been discovered except by an ac-

tual Magniscope examination following the removal of
rivets in a holler which apparently was sound.  More-
over, the treated feed water had a sulphate ratio higher
than that recommended under the A5 M.E. Boiler Code.
The plant was following accepted procedure with re-
spect to the avoidance of embrittlement.

When the history of the boiler was reviewed, how-
ever, facts came to light which explained the develop-
ment of the trouble.

Installed n 1924, the hoilers were operated until
1929 with raw well water for make-up, which amounted
to about a third of that used. This water had a high
carhonate but low sulphate content, and since it was not
treated to correct this unfavarable ratio, conditions were
richt for the metal to be affected. In 1929 a feed-
water treating system was installed, hut the trouble,
while not then evident, had heen started. It required
only time to cause the progressive weakening of the

of the same

Fig. 2.—Characteristic embrittlement in another boiler
battery as the affected vessel
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plate until the failure eventually oceurred. The Loco-
Hartiord Steam BHoiler Inspection and Insur-
ance Company,

nrotive,

Fabricating a
Stainless Steel Tank

Observation of work carried out by fabricators, par-
ticularly of work on the newer materials such as the
various types of stainless steels, is often well worth while
becanse of the fact that each new job of this kind repre-
sents new problems or independently developed methods
of handling. Recent work carried out in the fabrication
of a stamless steel tank by a company that had but little
previous experience with this type of material will be,
therefore, of mterest to others doing similar work, The
Company metal workers and has
not heen equipped for welding for any great length of
time. It is now specializing and going after johs of
this kind aggressively.

An order had been received for several sulphur dve

conszists of sheet

Stainless steel dye tank with edzes of sheet Flanged before welding

tanks to he fabricated by oxy-acetylene welding 16-gage
stainless steel of a tvpe known as “disintegration-proof.”
Cine of the completed tanks is shown in an ACCONPAIYING
illustration. Tt will be seen that the sides and bottom
are each of one single sheet of material,

A Ie-inch Range was turned up on each edge hy a
power press to give a good square corner and to stitfen
the finished tank, It was also noticed that this type of
design helped considerably in keeping the edges in line
for welding,  Small U-tvpe clamps were used to hold the
edges of adjacent sheets together and in place while the
sheets were tack-welded,  The tack-welds were spaced
at intervals of 214 to 3 inches and made along the edge
in one direction only from end to end. Likewise the
welding of the seam itself was carried out in one direc-
tion only heginning at one end and not stopping until the
other end was reached. It is nteresting to note that the
edges of the material were thoroughly filed clean and
free 1'1'||!1‘. oxide after tack-welding and then the whale
seam pamted with Cromaloy flux before the final weld
was made.

A blowpipe tip one size smaller than is recommended
for working on ordinary carbon steel sheet of the same
thickness was used for this work, The oxygen and
acetylene pressures recommended by the manufacturer
of the welding equipment were tised.

When the pieces of sheet metal were tack-welded and
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Welding the tank

ready for the next step n assembly, 4 and 3g-inch thick
asbestos sheets were laid along the surfaces that would
he exposed most to the welding flame and then thor
oughly soaked with water, The wits  ftted
closely into the corner of the edges to be welded. Thi
was found to be a splendid method of practically elimin-
ating possible difficulties from warping of the sheets.

.C\TTJ:‘].I.\- of the hase metal were nsed as welding rod when
this was required, although not much was needed as the
welding operation consisted simply of melting  down
about L4 inch of the adjacent flange This 15 regular
recommended practice for the making of flange type
joints in sheet metal of this thickness. In this case, how
ever, it will be remembered that rather wide fanges were
turned up in order to leave the reinforcement in the
fimished tanl that this tyvpe of preparation would give
The strips of metal used as welding rod served a dual
purpose i that they were used to assist the action of the
flux by scraping off the viscous oxide slag that formed
on the surface of the molten puddle, This particular
type of stainless steel does not flow as easily under the
action of the welding fame as some other types do,
although the welding quality is pood.

When the welding work had been completed the heat
color marks were readily and permanently removed by

ashestos

J ms

Scouring powder wsed to remove heat marks resulting from welding
aperations

the application of a regular type of mechanic’s hand
cleaner and conmmon household scouring powder
Some of the ideas used for this job mav be found

nsefol in carrving out similar work.

Advanced Welding
Course (Gifered

Engineers, designers, architects, production managers,
welding supervisors, foremen and operators, and others
imterested in welding i and around New York City will
have an opportumty of obtaming advanced instruction
in the practical and theoretical aspects of arc welding
the first week of Februa This opporturnity is offered
by a special course in arc welding design and practice
sponsored by The Lincoln Electric Company, Cleveland.
The course will begin Monday, February
through Friday, February 5. DMeetings will he held in
the Port of New York Authority building, 15th St and
#th Avenue. The course will be under the direction of
E. W. P. Smith, nationally known welding authority of
Cleveland.

I, and last

The course will consist of dav and evening sessions.
Mormings will he devoted to free consultation service on
welding problems, offering companies in the New York
area the benefit of many years’ experience in the prac
tical application of the electric arc Practical
welding demonstrations will he given in the afternoons.
Eveming sessioms will consist of illustraterd lectures and

CHAET

DrOCEss,

discussions.
e purpose of the course is to study the arc welding
process and its application to design and fabricating
problems.  The process will be conzidered from the arc
to the fnished product. The following subjects will be
covered : The shiclded are, its value and use in design :
weld inspection ; checking fusion and penetration ; calcu-
lating stress distribution m welded joints : use of rubher
weld models and polarized light in studying stress dis-
tribution ; a practical metallurgical study of the welding
of ferrous and non-ferrous metals determining the most
economical section in changmg from cast to arc welded
construction ; organizing the welding departiment; and
estimating welding costs, Characteristics of the welding
arc will be illustrated by projecting the arc on a screen
with a renerator in operation. This will demonstrate
the behavior of the arc in a variety of applications.

A small fee will he :_'|I.':1'ut':] for the -'.“|.|]|'||h’1_'[|_‘ COUrse,

Complete information regarding the New York weld-
mg course can be obtained either from the New York
nffice of The Lincoln Electric Company, 330 W. 42nd
St or from the Welding Engineering Department, The
Lincoln Electric Company, Cleveland.

Edge Moor Appoints Welding Engineer

Thomas J. Dillon, president, Edge Moor Tron Works.,
Edre Moor, Del., announced |L~|:1_'1|t|_1.' the appointment
of Russell T. Kernoll as chief engineer of welded fabri-
cation,

Mr, Kernoll has had many years’ experience in pres
sure vessel and welded equipment fabrication. He comes
to Edge Moor Iron Works from the engineering de-
partment of M. W. Kelloggr Company, Jersey City,
N. J., and prior to this connection had been for many
vears associated with Struthers-Wells Company, War-
ren. Pa., In executive and engineering capacities.

Mr. Kernall assumed his new duties at Edge Moor,
Diel., on December 1
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Practical Plate Deve|opment— XX

Layout of an @®fiset Elbow

The offset clbow to be developed is shown m Fig, 169,
the elevation, and in Fig. 170, the plan. The elbow is a
90-degree piece with an offset equal to O'-N' in the
elevation, Fig. 169, For convemence, the thickness of
the plate has been omitted and the outline shown has
been taken on the neutral axis of the plates, The joints
are assumed to he welded, with no allowances heing pro-
vided on the pattern for fitting or welding.

To develop the patterns of the elbow, it is first neces-
sary to divide the elbow into a number of parts, four
heing taken in this case. Any number of sections may
he selected, depending on the size of the elbow,

Divide the are M-N of the plan view, Fig. 170, into
four equal parts and number the divisions P, O, R as
shown. Connect the points P, (J, R with the center O
and extend the lines cutting the outside of the elbow,
These lines will be the miter lines for the sections A"
R and T

Then, parallel to O-N, draw lines through the points
P, 0, R and extend them into the elevation, cutting the
centerline M*-N" at P, ', R'. Erect perpendiculars to
O-N through the points P, * and R which locate the
points £7, 0" and R" in the elevation. The distance
0'-P" will then represent the offset of section “A"; P"-
07, the offset of section “BY; O"-R", the offset of sec-
tion “C”; and R"-N', the offset of section "D O'-P",
P 07, O0"-R", R"-N" together equal the distance O'-N
of the elevation.

The miter lines between the various sections will ap-
pear i the elevation as ellipses as shown, The method
of determining the miter line hetween sections A" and
“B" is illustrated in Fig. 171,

Duplicate the layout of section “A™ in Figs. 169 and
170 in Fig. 171, with the exception of the miter line be-
tween the sections “A” and “B.” This is ohtained in the
following manner: Extend the centerline C"-D", Fig.
171, and on this line draw the profile, Fig. 172, as shown,
Divide the profile, Fig. 172, into any number of equal
parts, the greater the number of equal parts taken the
more accurate the final development will be. Twelve
have heen taken in thiz case and the divisions numbered
from a to # as shown, Next, parallel to the centerline
C*-07 draw lines through the points o to », Fig. 172,
and extend same into the elevation of Fig. 171,

Then erect a perpendicular to the line C*-1° of the
plan, Fig, 171, at the point £° and on this perpendicular
construct the profile, Fig, 173, and divide thizs profile
into the same number of equal parts as was taken for the
profile, Fig. 172, Number these divisions from a to o
corresponding to the same points in the profile, Fig. 172.
This is followed hy drawing lines parallel to the perpen-
dicular to the line C°-17° through the points g to », Fig.
173, cutting the line £°-1° of the plan of Fig. 171:
these latter points being numbered from &' to »' as
shown. Next, parallel to the centerline P"-P?, draw a
line through the point ¢’ on C°-0° and extend it into the
elevation, cutting the line drawn through the point a in
the elevation of Fig. 171. In like manner, locate the
points b to n of the elevation of Fig. 171

Connect the points a to n of the elevation of Fig. 171

21

By George M. Davies

with a line which completes the outline of the miter line
hetween sections A" and “B.)”  The outline of section

“A" Fig. 171, is now finished.
The outline r:f the miter lines between sections “B7
and “C" and “°C"* and "D in Fig, 169 is obtained in the

SATE MAanner.

The next step 1s to develop the pattern of section "A,"”
and the method used for developing the pattern of section
“A"™ is the same for sections “B,” “C" and “D."

Divide the circle ATE"B"F", Fig. 171, into the same
number of equal parts as was taken in the profile, Fig.
172, and number them from 1 1o 12 as shown, Parallel
to M"-A°, draw lines through the points 1 to 12, ex-
tending these lines into the plan and cutting the line
A®-B® at the points numbered 1’ to 12" as shown,

Connect the points U-f', 2=’ 3-n', 4'-’, 5'-0', 6'-c',
Fadt, 8-t O 100, 11°-0" and 12'-%" of the plan of
Fig. 171 with solid lines, and the points 1"-m’, 2'-n’, 3'-a’,
4-b", 5!, &-d', 7o', B, 9-g, 10'-A', 11'-E' and
121" with dotted lines. These lines represent the surface
lines of the object, and in order to develop the object, the
true length of these surface lines must be obtained. Con-
nect the corresponding points in the elevation of Fig.
171, and draw the surface lines in the elevation corre-
sponding to the surface lines in the plan of Fig, 171.

To obtain the true lengths of the solid and dotted
surface lines in Fig. 171, it i5 necessary to construct a
series of right angle triangles as shown in Figs. 174 and
175.

In Fig, 174 draw any line as s-n and erect a perpen-
dicular to it.  Step off from the line wm-n on the perpen-
dicular a distance equal to 1'-I" of the plan of Fig, 171,
locating the point 1°, Fig, 174. Then, from the perpen-
dicular, step off on the line w-n a distance equal to the
vertical distance between the points 1 and [ in the ele-
vation of Fig. 171, which locates the point I, Fig. 174,
Connect the points 10, Fig. 174, with a line which will
he the true length of the sutface line 1'F of the plan,
Fig, 171,

Next, erect another perpendicular to the line we-n and
step off on this perpendicular a distance equal to 2'-m’
of the plan of Fig. 171, locating the point 2', Fig. 174,
From this perpendicular step off on the line w-n a dis-
tance equal to the vertical distance between the points
2-m of the elevation of Fig. 171, ﬂ1{1t‘bv ]Omeg the
point ', Fig. 174, Connect the points 2-m', Fig, 174,
and this line will he the true length of the -mlul surface
line 2'-m" of the plan, Fig. 171.

Continue in the same manner, taking the bases of the
triangles from the plan of Fig, 171 and the altitudes of
the triangles from the elevation of Fig. 171 until the
true length of the entire solid surface is obtained.

The true length of the dotted surface lines, Fig. 175,
is obtained in the same manner as in Fig. 174, The
bases of the triangles are taken from the plan of Fig. 171



and the altitudes from the elevation of Fig. 171, The
altitudes are taken as the vertical distance between the
different points,
To Coxstruct THE PATTERN

Draw any line as a-y, Fig. 176, and on it step off
1"-1" equal to 1°-0, Fig. 174, With {" as a center and
with the dividers set equal to the distance {-m, Fig. 172,
scribe an arc, and with 17 as a center and with the trams
set equal to 1-m', Fig. 175, scribe another arc, cutting
the arc just drawn and locating the point m”, Fig. 176,

Then, using 1" as a center and with the trams set
equal to the distance 1-2, Fig. 171, seribe an are, and
with ", Fig. 176, as another center and with the trams
set equal to the distance 2-w’, Fig. 174, scribe a second
arc, cutting the arc just dravwn and locating the point 27,
Fig. 176.

Bailer Maker ard
Flate Fabricator

Continte in this manner by makmg the distances
gu_ge gmgn gm ge GRLGR GY-FY, P8, BROT Ol
107-11%, 117-12", 12"-1*, Fig. 176, equal to Z-3; 34,
4-5, 5-6, 6-7, 7-8, &9, 9-10, 10-11, 11-12, 12-1 of the
elevation of Fig. 171, and the distances m”-n", n"-a” to
£7-1" equal to the distances m-n, n-a to k-1 of the profile,
Fig. 172 ’ _

The true lengths of the solid and dotted surface lines
used in Fig. 176 are taken from their corresponding lines
in Figs. 174 and 175. ) y

Connect the points 1" ta 1" and [" to " with a line,
therehy  completing the pattern of section *A” of
Fig. 176. _

The patterns for sections “B,” “C" and “D" are ob-
tained in exactly the same manner as was used for sec-
ticnr A

(Ta be continued)

Trend in Locomotive Boiler Design

In his illuminating presidential address to the British
Institution of Locomotive Engineers, recently delivered
in London, W. A. Stanier. chief mechanical engmeer
of the London, Midland and Scottish Railway, Britain's
largest railroad system, graphically traced the develop-
ments which have taken place m steam locomotive de-
sign of recent vears. AMr. Stanier pointed out that the
general practice has been to design locomotives on con-
ventional lines, and, although the workig pressurve of
hotlers rarely exceeds 300 pounds per square inch, there
has heen a marked increase in firebox volume and grate
area with an improvement in tube ratios, the cylinders
being designed with hetter steam passages and larger
steam pipes. and the valve gear arranged with longer
valve travel. The following iz a résumé of that part
of Mr. Stainer’s address devoted to locomotive hoilers.

Many experiments have heen made with locomotives
having ultra high-pressure hoilers.  In Germany, France,
America, and England locomotives have been huilt with
the Schmidt-Ienschel tvpe of hoiler, having a closed
cirenit with a pressure of 1600 to 1800 pounds per square
inch, and producing steam at from 850 to 900 pounds
per square inch, hut they have not progressed very far.
In America and on the Continent, a number of engines
are running successfully with watertube Areboxes.

The Winterthur high-pressure locomotive, which was
tried out on the Swiss Federal Railways, has a boiler
af a special watertube type. The engine is of a high-
speed uniflow type with cam-operated poppet valve,
The hoiler pressure is 850 pounds per square inch.

In Britain locomotive boilers are still of the conven-
tional design, and the highest pressure is 250 pounds
per square inch. A great deal of mvestigation of bailer
proportions has been carried out, and there has heen a
tendency to build hoilers with larger grate areas and
higger firehoxes. Unfortunately, the English ]'T'F“J gage
restricts the size both of hoiler and engine desien: a
width of & feet 9 inches over cylinders and 13 feet 3
inches high limits the proportions, and the weights on
axles limit the weights of the various parts to much

By ;.. °. Blackall

miore modest dimensions than many locomotives on the
Continent and in America.  In America, many locomo-
tives are running with watertube firehoxes. These
fireboxes are made possible by the more generous di-
mensioms of the T, 5, load gage.

These developments nmust be carefully watched, and
all locomotive engineers are keenly following the boiler
proportions of locomotives that are running or contem-
plated. The following features deserve particular at-
tention ;

1. The grate area should he of sufficient size to in-
sure an average rate of combustion of about 30 pounds
of coal per square foot of grate area per hour.

2. There should be ample firchox volume to insure
comlustion before the pases enter the tubes,

3. Ample free area for hoth the superheater flue tubes
and hoiler tubes, and a suitable ratio for the super-
heated steam required withont prejudicing the steaming
properiies of the hoiler,

4. A suitable evaporating heating surface and propor-
tion of length to bore of tubes, so that the passage of
gases 15 not unduly retarded through the tubes,

5. Good air space through the grate: many modern
grates have from 48 to 54 percent air space to erate
arei,

fr. Design of smokebox arrangement.

IC rom a close qx:unin:uinu of modern boiler design,
I1‘k‘l_:l.l|-“ o lhll."hluh‘r Proportions are very interesting.
Fairly wide differences may be noted, which indicate that
within certain linits, the steaming and efficiency of a
hoiler will he quite satisfactory, and this fact is a oreat
help, wha:nl 1t 15 realized that very often the design has
to e modified to meet other important features,

To enable boilers of the largest possible size to he
built, 1t is necessary sometimes to use higler tensile
steel plates than are normally used, and a number of
railroads have built boilers using a  steel containing
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about 2 percent of nickel with the following analysis:
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Manganese oo oot i 0y to 07 percent

SHINIAT o e i ann s 004 percent

Phosphoriz: . v vevcioniova o UM percent

Migls] o s net D rn kRS to 20 percent
Pavsical TesTs

Temiles e ires e 34 to 38 tons per sguare inch
T R e e e LR 17 to 19 tons per sguare inch
Elongation 22 to 24 percent
Reduction of area.. ... ... ico .o O percent

This material enables a reduction be made i the
thickness of plates wsed in the design of the hoiler,
wlhich results in a net reduction in weight of the boiler
i having about 29 to 30 square feet of grate arca) of
2000 pounds, and a further reduction of 600 pounds
iz obtained by using high-tensile longitudinal and roof
stays, a total decrease of 2600 pounds. No difficulty
is experienced in flanging this material, and no detri-
ment can be discovered as a result of electric arc welding
certain parts, provided suitable electrodes are used.

The practice of electric arc welding on boilers has
not developed wvery far in England, although steady
progress is being made. Up to the present no chief

mechanical engineer has had courage to weld all the
seans on a locomotive boiler, althousl m America it 1s
quite usual for the steel firebox plates to he welded.
There 15 a frwtful field for research, as by eliminating
rivets and lapped seams weight can be saved and sources
of weakness removed,

Cin the Continent a great deal
has been carried out in conmection with hoilers of the
WVelox and La Mont type. The Velox boiler has been
developed by the Brown, Boveri Company, and advan
tages are clamed for this generator on account of the
small space required, its exceptionally light weight, rapd-
ity i raising steam, and general adaptability to service
requirements.  The P, L. M. Railroad has under con-
sideration the conversion of a 4-6-0 locomotive to this
tvpe of steam unit.

The La Mont generator is also of the watertube, steam
unit type, and, roughly speaking, it is claimed that to
give the same output as a conventional tvpe of locomo-
tive hotler the La Mont tvpe would be about one-hali
its weight. Both of these watertube boilers have a very
high rate of steam production, and one of the mnst
important auxiliaries is the provision of a pump to
msure that satisfactory circulation is maintained.

It mav be that the future high-speed locomotive will
depart Trom the simple tvpe originated by George Ste-
phenson, and we shall have a super steam raising unit
supplying high-pressure steam to a small totally en-
closed multi-cylinder high-speed engine on the lines of
the Dobie, or the Swiss Locomotive Company's engine
which was tried a few years ago. One of the factors
necessary for the success of such a machine would prob-
ably be a gond water supply.

O the London, Midland and Scottish Railway in re-
cent vears an endeavor has been made to improve the
quality of the water supplied to the locomotives. A
large number of water softencrs have heen installed aine
are now being brought into service. The introduction
of water softening in bulk has its inherent trouhles.
Many of the waters to he dealt with have a considerahle
permanent hardness, and this necessitates the addition of
socda to remove this very undesirable feature, resulting
in a softened water of an alkaline character, which in-
variahlv sets up a condition in the hoiler causing prim-
ing. To avoid the high concentration of primine salts,
it 15 necessary to blow the boiler down frequently, ar,

experimental work

to fit every boiler with a continuous blow-
CONCenr: l:ll'l:l"' l'.l:' |I|'|"||'||.|"I <|||,"'\- |]':I Sik=
lution does not exceed 180 grains per gallon, This
means continuously  discharging about two gallons of
water per minute all the []I]]L‘ a locomotive 15 working,

This system has heen introduced very largely in Amer-
ica, and the London, Midland and Scottish is now en-
gaged in Athing a continuous blow-down on all locomo-
tives so that the fullest advantage can be taken of water
softened down to zero hardness. It has been proved
that unless zero hardness is provided, most of the ad-
vantage of water softenmg is due to corresion,
priming and other troubles,

alternatively,
down so that the

lost,

Device for Removing

Superheater Headers

Among other special devices, devels sped at the Denver
shops ot the Chicago. Burlington and Cuiney, which
save time and labor is one wsed for ;1]1i|]_n'i11;: stokers,
superheater headers and the like.

This device consists of an A-frame, each leg of which
15 made of two 9-inch channels bolted together and hav-
ing the outer ends of the lower channels -prnd ani
equipped with a 34-inch steel plate, 14 inches by 29 inches
tor which the hll]ll;1||._.|._{|' header can be bolted, The bot-
tomn channels are 16 fect long and the angular channels,
to the upper end of which the crane hook is attached,
are 14 feet long. The steel cross plate of the A-frame is
made of Lz-inch stock 17 inches wide and the angle at
the junction of the S-inch channels is aj 1||u\1z11m¢_1~. 33
degrees, J]k steel plate to which the crane U-holt is
attached i provided with a series of holes drilled
inches <'1'¢Jill'[ so that the point of attachment to the shop

A-frame which greatly facilitates remeving or applying stokers,
superheater headers, ete,
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crane may he varied, dependent upon the weight being
lifted.

This and numerous other lifting devices used at the
Burlington shaps are designed not only to permit apply-
ing and removing locomotive parts with a minimum ex-
penditure of time and labor, but also to make sure that
this work is done with maximum safety. There is
alwavs more or less potential danger when applying or
removing heavy locomotive parts, but the use of properly
designed lifting devices, such as those illustrated, re-
moves most of the physical labor otherwise necessary,
prevents the possibility of strained backs and limbs, and
avoids the necessity of shop men getting nto relatively
dangerous positions.

CarrnpaR—The Dearhorn Chemical Company, New

Yaork, has prepared a calendar extending from Decem-
her. 1936, to December, 1937,

Igmitron Seam Welder Developed

A new ignitron seam welder control utilizing ignitron
tubes has been announced recently by the Westing-
house Electric and Manufacturing Company.  This con-
trol times power impulses in terms of a definite number
of power cycles to a wheel type electrode resistance
welding machine, Among its features is an inductive
timer, consisting of a synchronous driven disk rotating
once per second and containing 120 holes, each corres-
ponding to a half cycle of welding current.  Also, the
use of ignitron tubes permits a design utilizing no vaol-
tages higher than line wvoltages and eliminating the
need of power contractors and transformers,  Steel
pins are plugged into the holes according to the timing
fesired.  Its use, it is claimed, greatly improves the
quality of welds for even very light gage steels, and
is especially suitable for welding heavy gage steels,
demanding heavy welding currents, and special metal
alloys demanding accurate timing.

Trade Pablications

Arr ComprEssoR.—A pamphlet on the single direct-
acting air-cooled air compressor, tyvpe AN, has been
published by the Worthington Pump and Machinery
Corporation, Harrison, N. J.

Forcixng Presses.—The subject of heavy-duty forg-
ing presses has heen covered in an interesting and illuys-
trative manner in a hulletin recently issued by the Cham-
hershurg Engineering Company, Chambersburg, Pa,
called “Chambersburg High - Speed  Steam - Hydraulic
Forging Presses.”

AceETYLENRE Gas—The Air Reduction Sales Company,
New York, has published a baoklet called *Airco Acety-
lene™ which presents the story of acetvlene versus vati-
ous other fuel gases. The comparative consumption of
oxygen by various fuel gases is strikingly shown in the
diagram included in this bulletin,

Nicker Avvovs—The International Nickel Company,
Inc., New York, has prepared a new hooklet entitled
“Strength Plus” describing the solution to scores of ac-
tual metal problems as encountered by the engineer. It
contams 48 pages, completely illustrated, and was pre-
pared primarily to serve as a guide book to Monel and
other non-ferrous alloys in varions fields of engineering.

Rrcormivg INSTRUMENTS —A  new catalogue, No.
6703 covering the complete line of thermometers and
pressure gages, indicating, recording and controlling, has
recently been published by the Brown Instrument Com-
pany. Philadelphia, Tt deseribes the classes of Brown
thermometers and pressure gages, enumerates the wide
range of applications and explains outstanding construc-
tional features, :

Reaving Trox.—The Reading Iron Company, Phila-
delphia, Fa., has prepared an interesting hooklet on the
carly history of wrought iron in the American colonies
and during the heginning of the United States ag a
nation. Hlustrations are included showing artistically
fabricated wrought iren gates used on early colonial
estates and the hand-made wrought-iron nails used in
the house construction during those times,



Questions and Answers
Pertaining to Boilers

This department iz maintained for the
purpose of helping those who desire
assistance on boiler and plate fabricatling
problems.  Inguiries should bear the
name and address of Lhe writer. Anony-
mous communications will not be con-
sidered. The identity of the writer,
however, will not be disclosed unless
special permission is given o do so.

Caleulation of Shell Plate Stress

Q. —Give an example showing the factor of safety in the astavholted
1lllr!1!.l||_u:|' a wertical tubular boiler: that is, does the water space width
multiplied by the steam pressure give the stress on the shell plate® A C, 1

A.—In a vertical tubular boiler, the stress on the fire-
box wrapper sheet is equal to the width of the water
space multiplied by the steam pressure. provided the
turnace sheet is adequately stayed to the wrapper sheet,
which would permit the entire force acting on the fur-
nace sheet to be transmitted through the stavholts to
the wrapper sheet, ; 3

The A5 M.E. Code provides for this in the following
manner: The maximum allowable working pressure for
any curved staved surface subject to internal pressure
shall he obtained by the two following methods, and the
minimum value obtained shall he used:

(1) The maximum allowahle working pressure shall
he computed without allowing for the holding power of
the stays, due allowance heing made for the weakening
effect of the holes for the stavs. riveted longitudinal
joint or other construction.  To this pressure there shall
be added the pressure secured by the formula for
braced and stayed surfaces given in Par., P-199 using
70 for the value of (,

T3

O —

IhZ
where :

P = maximum allowable working pressure, pounds
per saquare inch,

T = thickness of plate in sixteenths of an inch,

p = maximum pitch measured in inches hetween
straight lines passing through the centers of the stavholts
in the different rows, which lines mayv be horizontal,
vertical or inelined,

==

(2} The maximum allowahle working pressure shall
he computed without allowing for the holding power of
the stavs, due allowance heing made for the weakening
effect of the holes for the stavs, riveted longitudinal
joint or other construction. To this pressure there shall
be added the pressure corresponding to the strength of
the stays or braces for the stresses given in Table P-10,
each stay or brace being assumed to resist the steam
pressure acting on the full area of the external surface
supported by the stay or brace.

f.l

By George M. Davis

Tahle P-10 ives the maximum allowahble stresses for
staybolts and stays and braces,
(a) Unwelded or flexible stavbolts less than twenty
diameters long, screwed through plates with ends riveted
over—7 500 pounds per square inch.

Measuring Semi-Elliptical Heads

D.—Page 280, 1933, A5, F. Code descriles a method of measuring the
radius of dished heads, Ts there a similar method of measuring semi
elliptical heads and is there any kind of gage available that can be used
for this purpese, which could  be applied on the outside surface of a
head? A C. H.

A —The method of determining the radins of a
dished head, referred to in the question, is illustrated in

Fig. 1, where:
R = radius of dish.
{ = chord or distance straight across between two

points on the inmer surface of the head.

The distance ¢ should be taken as large as practical,
but small enough so that no portion of the rounded
surface at . which joins the fAange and the dished por-
tionn of the head will he included in the measurements.

H = distance from the middle point of chord C
to the inner surface of the head, measured at right angles
to the chord.
then ;

{':

RH

H
R

3

Theoretically, this method would not be applicable to
semi-elliptical heads as a true ellipse cannot be drawn
with circular arcs.

Fig. 1

For practical purposes where the elliptical head 15 am
approximate ellipse constructed with circular arcs as
shown in Fig. 2, the radiuzs PF could be deternined by
the method outlined in Fig. 1.

To construct an approximate ellipse by circular ares,



let 4C be the major axis and BN the minor. Draw the
half circle 4DC with O as a center. Divide BED into
three equal parts and set off BE equal to one of these
parts. With 4 and C as centers and OF as radius, de-
seribe cireular arcs NLM and FGH : with ¢ and L as
centers and the same radius as previously, describe arcs
FCH and KAM. Through F and ¢ draw line FF, and
with P as a center draw the arc FER. Arc HNM is
drawn in the same manner,

Fig. 2

The radius PF of the approximate ellipse AKBFC,
Fig. 2, is determined by the same method shown in Fig.
1. The distance C should be taken as large as practical
but in no case larger than K-F in Fig. 2.

I do not know of a gage that can be used on the out-
side surface of the head.

Butt Straps of Vertical Boiler

i —I recently became involved in s discussion comcerning the con
struction of an upright Aretube boiler and would like o0 submit it o yvou
for an answer,

It seems to he the custom when constructing this type of hoiler with
batt and double strap shell joint to omit the inner strap m the portion
aof the hailer that is stavbolted, next to the [urnace sheet, 1 maintain
that it 15 the stavbolts that obviate the necessity af the inner strap, burt
have heaed that it i= becavse of some pro™lem in hydraulics cavsed hy
the furnace taking the load off of the shell to some extent.  TF the latter
he the case, T cannot quite grasp it and would like von to enlighten e,

I

A __There are various arrangements emploved in
riveting the seams and staying the furnace sheet of up-
right Aretube boilers.  Without the details of the par-
ticular boiler involved no very exact answer can be given,
However, the omission of an inner hutt strap is usually
a matter hased on convenience and ease in construction.
Boilers may he huilt with lap joint or single and double
hutt strap and in each case the joint is designed for
the particular conditions. For small boilers the simpler
joints are easier and more cheaply made.  Uhne reason
for not having an inside butt strap in way of the stayed
furnace plate would be the increased difficulty of making
the joint and the restriction that it would cause in the
water spaces which are already restricted. The staying
of the furnace plate to the outside sheet of the hoiler
by means of internal stays tends to stiffen up this sheet
to a certain extent but the seam must be designed to
take care of the pressure to prevent leakage. This fact
and the difficulties of installing an mside butt strap would

Bailer Maker and
Piate Fabricator

have an influence in having the joint made with outside
strap only.

The furnace plate when heated would tend to ex-
pand and this would cause the stays to exert some
pressure on the outside plate which to a certain extent
would place these stays in compression while the inter-
nal pressure in the boiler would place them in tension,
iHence under these conditions the load on the stays is
lessened.  This tends to bring less tension stress on the
stays and m this indirect way may have some effect upon
the stiffness of the joint.

No problem of hydraulics appears to be involved and
it is not sure when the furnace would take the load off
the shell except as mentioned above.

It may therefore he said that, as the inside strap is
not entirely essential it s in the way and is the cause of
additional expense and can be left out.

Plate Layoul Books

0.—I have read with imterest your wvarious articles in Tue Hoties
Maker ane Poate Fanmicaron, and [ am writing to ask that vou recoms
mend some books that will help draft=men and layout men in making lay-
outs of stacks, hins, tanks, etc., as myv company is doing & considerabie
amotmnt of plate work at presemt and the knowledge of short cots for lay.
ing out this kind of comstruction 12 needed. 1. H. W

A —"Layimg Cut for Boiler Makers,” fourth edition,
published by the Simmons-Boardman Publishing Car-
poration, 30 Church Street, New York City, is a prac-
tical book on laying out and developing all types of
plate work, including elementary as well as maore intri-
cate problems,

The edition covers smokestacks, varnious shaped tops
and hreechings, together with the complete development
of a 191-foot self-supporting steel stack.

The section devoted to tanks imcludes the complete
development of an 85-foot diameter tank, 30 feet high,
and the development of conical and wmbrella roofs and
hemispherical tank  hottoms,

Various shaped convevors, hoppers and chutes are
also included.

Welding Steel Forgings

(h—Is it safe to repair cracked or hroken steel forgings by means of
welding?  How can it be determsined whether welding shonld be used?
Co LR

A—Welding can be used to advantage if the weld is
properly designed and made.  Consideration should be
given to the following pomts: (1) Will the part welded
be of adequate strength to take care of the possible
stress? (2) With the facilitics and operators at hand
can a proper strength weld be made? (3} Can the weld
be made sufficiently ductile either i making it or by
normalizing after it is made? (43 Can the weld he
made so that there is a proper distribution of the stress
to the various parts so as to avoid stress concentration?
{(5) Will the making of the weld cause distortion of
parts or can such necessary distortion be allowed for?

The main danger in welding strength forgings is that
the weld may not be properly made so that there is in-
sufficient adhesion or bond: that the weld metal is too
hard and brittle and will not stand shock : that dangerons
distortion may take place; and that, if not normalized,
locked up stresses may exist,

When a crack or some small part is welded. there is
danger that the welded part may not he of adeguate
strength to take the load that may come upon it,  This
must be given consideration, 17 the welds can he pro-
perly made and are properly designed and stress relieved
they can be used to great advantage in repairing -;tfﬂ{
forgings. »
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Calculation of Staybolt Sizes

0. —How is the selectiog of the proper size of 5t.1.}|.u:-'|1. {in
plate thicknesses and working pressures arrived at?  J, 5

various

A —The size of the staybolt to be used is deter-
mined by the load that the stayvholt will carry and still
not exceed the maximum allowable stress for stav-
bolts. The allowable load that a staybolt will carryv is
determined as follows:

Assume: A one-inch  diameter
threads, 12 threads per inch.

The formula for the diameter of a stayvbolt at the
bottom {root) of a V-thread s as follows:

staybolt with V-

d = D—(P x 1.732)
where :
D = diameter of stayholt over the threads, inches.
P = pitch of threads, inches.
d = diameter of staybolt at bottom of threads, inches,
1732 = a constant.
When U. 5. threads are used, the formula is:

d=D—(FPx1732x073).

Substituting in the first formula we have :
d—1=— {172}
d=1—0.1443
d = 0L.B557 = diameter at root of threads.
The area of the stavbolt at the root of the threads
wottld be:

(085572
Area = 31416

£

s

Area = 0.573 square inches,

With an allowable stress of 7300 pounds per square
inch, the total load that can be carried by the stavbaolt
wirild he:

7500 > L5753 = 4312 pounds, allowable load on
stayhbolt,

The next step is to determine the area that can he
supported by this load for a given pressure on the area.
Assume 200 pounds pressure, then:

4312 = 200 = 21.56 square inches, area supported by
one stayhaolt.

The pitch of the stavholts for a given area to he sup-
ported is determined as follows:

Area o be supported ...

21,56 square inches
Cross-sectional area  Linch

i e stavhalt, .. .. . O.TH54

Total area supported 22,1454

\/22.3454 = 4.72 inches pitch,
The next step to be considered is the thickness of

the plate that can he supported.
The formula for thickness of plate is as follows:

I X p?
P f
A C

where :
P = maximum allowable working pressure, pounds
per square inch.
T = thickness of plate in sixteenths of an inch.
f = maximum pitch of stayholts, inches.

= constant = 112 for stays screwed T.lu'uu_gh
plate not over 7,4 inch in thickness, with
ends riveted over,
C =13‘[I for stays screwed through plates over
T inch in thickness with ends riveted over.
Substituting the values already used in this formula
\'ELL Ilﬂ‘.e: —_—
S200 % (4.72)2
r

== _—
112
/200 > 22 3454
Pt
112
T =+/399

T = 6.3 sixteenths of an mch.

Summarizing the above we find that a one-inch di-
ameter staybolt with V-threads, 12 threads per inch
will support a %% ;-inch sheet, having stayholts pitched
4.72 inches apart, with a load on the sheet of 200 pounds
per square inch,

The following table gives the maximum allowable
pitch, in inches, of screw ed stayholts, ends riveted over,

Pressure Thickness of plate, inches ;

pounds per U e Bt s Ha H lig

square inch ".]'d\||1111n1 pitch of stayholts, inches
141 554 6 i ‘i
110 5 f 7 B3 G G
L34} 232 LEi iy B T S ais
L 41y 35y (£ TE S HEE 3.
130 d iy 1 6la e - o
Ll 454 534 14 i a5 i
1 541 a4y Lo [ Tly L] e v
1641 Ay 5 57a fily 754 v
1701 4 43 554 63 1 bk
184 . 434 g Bl 73 By
(R0 aa's 434 54 Gl Tlg T ey
1] Ho, 415 5 by 7 iy il
225 L. 4M 4% sm sl 7W B
230 4 45 ig filg 67 TH
E00 4y 3 kT 15 7

From the ahove table we can find the corvect pitch
for a given plate thickness and boiler pressure. From
the pitch obtained in the table, the correct size of stay-
bolt can be found by squaring the pitch and multiplying
by the hailer pressure which will give the load on the
stavholt.  After obtaining the load on the staybalt, the
size of the bolt to be used can be taken from the fol-

lonwing table :
Net Cross-

THameter at Seetional  Avea Allowable Load
Clutside THamseter Bottom ot tat Boatom of at 7500 Pounds
o Thread, Thread ¥, Square  Stress, lper
Stavhalta, Inches Tnches Inches Square
£ 0.7 500 L6057 0,288 2160
fay . 0.8123 T §.351 2632
Th ETEN {7307 415 X142
LT 0937E 0.7932 1,454 3F05
1 IR 8557 0575 4312
1" 10623 9152 662 4965
15 1.1250 0.9807 0,755 Silrd
13/ 1.1K7G 1.0432 0.835 G412
185 1.2500 1,1057 0L9G0 7 2(W)
1555, 13135 1.1482 1.072 S0
1 1.37 50 1.2307 1.1 BR25
13 0 1.4375 1.2632 1.313 LR
1 15000 1.3557 1,444 10850

With the same values as previously used,
nearest fraction for plate thickness we have:
32 nch thickness of plate
200 pounds pressure
and from the table we find that a 4.5-inch pitch should
be used.
4.5 5 4.5 5 200 = 4030 pounds load on the stavbolt.

using the

Referring to the table we find that a one-inch di-
ameter stavbolt is the smallest diameter staybolt that
will carry this load.
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Bureau of Locomotive Inspection of the Interstate
Commerce Commission

Chief Inspeetor—John M. Hall, Washington, D. C.

Assistant Chief Inspector—]. A. Shitley, Washington.

Assistant Chief Inspector—]. B. Brown, Washington.
Bureau of Navigation and Steamboat Inzpection

of the Department of Commeree
Director—Joseph B, Weaver, Washington, D. C.
American Uniform Boiler Law Society

Chairman of the Administrative Council—Charles E.
Gorton, 95 Liberty Street, New York.
Boiler Code Committee of the American Society ol

Mechanical Engineers

Chairman—D. 5. Jacobus, New York.

Acting Secretary—AL Jurist, 20 W, 39th Street, New
York.

MNational Board of Builer and Pressure Vessel

Inspectors

Chairman—William H. Furman, Albany, N. Y.

Secretary-Treasurer—C. O. Myers, Commercial Na-
tional Bank Building, Columbus, Ohia.

Vige-Chairman—F. A, Pare, San Francisco, Cal,

Statistician—1.. C. Peal, Nashville, Tenn.

International Brotherhood of Boiler Malkers,
Welders, Iron Ship Builders and Helpers of America

International President—]. A. Franklin, Suite 522,
Brotherhood Block, Kansas Citv, Kansas,

Assistant International President—]. N, Davis, Suite
522, Brotherhood Block, Kansas City, Kanzas.

International Secretary-Treasurer—Wm. E. Walter,
Suite 506, Brotherhood Block, Kansas City, Kansas,

Editor-Manager of Journal—L. A. Freeman, Suite
524 Brotherhood Block, Kansas City, Kansas,

International Vice-Presidents—joseph  Reed, 3733
S. E. Madison Street, Portland, Ore.; W. A. Calvin,
Reoom 402, A. F. of 1. Building, Washington, T). C.;
Harry Nicholas, 6215 5. Benton Blvd.,, Kansas City.
Mo, ; Chas, ]. McGowan, 220 South State Street, Room
2116, Chieago, IL.; J. H. Gutridge, 2178 South 79th
Streer. W, Allis, Wis.: W, G. Pendergast. 1814 Eighth
Avenue, Brookln, N. Y.: W. ]. Coyle, 424 Third
Avenue, Verdun, Montreal, Chiebec, Can. ; A, M. Milli-
gan, 262 Trent Avenue, East Kildonan, Man,, Can.;: J.
F. Schmitt, 28 5. Roys Street, Columbus, Chio; William
Williams, 1615 S, E. 27th Avenue, Portland, Chre

Master Boiler Makers” Association

President : M. V., Milton, chief boiler mspector, Ca-
nadian National HRailway.

Vice-President : William N. Aloore, general hoiler
foreman, Pere Marquette Railway

Secretary-Treasurer: Albert F. Stiglmeier, general
foreman hoiler maker, New York Central Svstem, West
Albany Shop.  Address, 20 Parkwnod Street, Albany,
N. Y.

Chairman Executive Board : William N. Moore,

Executive Board—Three Years: William N. Moore,
general boiler foreman, Pere Marquette Railroad: Carl
A FI;I.TI"'-"": 5\{('1'“'1';11 hoiler '||'|_\||.'.I"|_"[IFT1 L]!"‘.'L‘l.ill'll'z. '..'I'IL__
cinnati, Chicagn & St. Louis Railroad; E, C. Umlaul.
supervisor of boilers, Erie Railvoad. *.

Executive Board—Two Years: M. V. Milton, chief
hoiler inspector, Canadian National Railway ; Charles
. Kline, locomotive inspector, Interstate Lommerce
Commission:  Sigurd  Christopherson,  supervisor T“f
hodler inspection  and maintenance, New York, New
Haven & Hartiord Railroad.

Holler Baker and
Fiate Fabricator

Executive Board—One Year: George 1. Young,
hoiler foreman, Reading Company: C. W. Boffington,
ceneral master hoiler maker, Chesapeake & Oluo Rail-
road : A, W. Novak. general boiler inspector, Chicago,
Paul & TPacific Railroad.

American Boiler Manufacturers’ Associalion

President: Starr H. Barnum, The Bigelow Company,
New Haven, Conn.

Vice-President: W. F. Keenan; [r., Foster Wheeler
Corporation, New York, ]

Secretary-Treasurer: A. C. Baker, 709 Rockefeller
Building, Cleveland, C.

Executive Committee { Three vears): A, W, Strong,
Ir.. The Strong-Scott Manufacturing Company, Min-
neapolis, Minn, R, . Bros, William Bros Boiler & Man-
uiacturing Commpany, Minneapolis, Minn. E. R. Stone,
Westinghouse Electric & Manufacturing Company, East
Pittshurgh, Pa. (Two years): E. E. Knoblock. Union
Iron Works, Erie, Pa. A. G. Weigel, Combustion En-
sineering Corporation, New York, [. F. Dillon, Jr,
Struthers-Wells-Titusville  Corperation. Warren, Pa,
{Ome vear): F. H. Daniels, Riley Stoker Corporation,
Worcester, Mass. M. E. Finck, Murray Tron Works,
Burlington, Ia. A. G, Pratt, Babeock & Wilcox Com-
pany, New York, (Ex-Officio]) : Starr H. Barnum, The
Bigelow Company, New Haven, Conn. Walter F.
Keenan, Jr., Foster Wheeler Corporation, New York,

OFFICE oF InpusTRIAL RECOVERY CoMMITTEE,
15 Parg Row, New York
Manager—James D. Andrew,
Secretarv—H. E. Aldrich.

Milwaukee, St

Steel Plate Fabricators Association
President — Merle J. Trees, 37 West Van
Street, Chicago, 111

States and Cities That Have Adopled the
A.S.DLE. Boiler Code

States

Buren

Arkansas Missouri Rhode Island
California New Jersey Utah

Delaware New York Washington
Indiana hio Wisconsin

Maine Oklahoma District of Columhbia
Marviand Oregon Panama Canal Zone
Michigan Pennsvlvania Territory of Hawaii
Minnesota

Cities
Los Angeles, Cal. Memphis, Tenn.
=E ]I'Jsclﬂ'l, Mo. Nashwville, Tenn.
St. Lows, Mo, Omaha, Neb,
Evanston, Tl Seranton, Pa. Parkershurg, W, Va.
Houston, Tex.  Seattle, Wash.  Philadelphia, Pa.
Kansas City, Mo. Tulsa, Okla. Tampa. Fla.

Chicago, Il1.
Detroit, Mich.
Ene, Pa,

States and Cities Aecepting Stamp of the National
Board of Boiler and Pressure Vessel Inspectors

States
Arkansas Minneszota Oregon
California Missouri Pennsvivama
Delaware New Tersey Ehode Island
Indiana New York LTtah
Marvland Ohio Washington
Michigan Oklahoma Wisconsin

Cities

Chicagzo, TI1L
Detroit, Mich.
Erie, Pa.

Kansaz City, Mo,

Memphiz, Tenn.
Nashville, Tenn.
Oimaha. Neb.
TParkersburg, W, Va.
Philadelphia, Pa,

st. Louis, Mo.
scranton, Pa.
Seattle Wagh,
Tampa, Fla,
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Selected Patents

Compiled by Dwight B. Galt,
Patent lawyer, Earle Building,
Washington, D. C. Readers de-
siring copies of patents or any
information regarding patents
or trade marks should corres-
pond directly with Mr. Galt.

1,BES, 173, BOILER, CHARLES W. BRABHRE, OF BDRONX.
VILLE, AND BERNHARD GOERG. OF MOUNT VERNON, NEW
YORE, ASSIGNORS TO AMERICAN RADIATOR COMPANY, OF
NEW YOREK, N. Y., A CORPORATION OF NEW JERSEY.

Claime, =2 horizental sectional boiler comprizing a relatively-deep fire:
pot section, and at least one upper section thereon, nipple ports ar opposite
sides of boiler in the apposing faces of said sections and a nipple secured

in the ports at one side of the boiler and constituting the sole passapge
for the ascending currents of heated water, and water-accelerating means
disposed in the nip'p|e ports at the opposite side of the boiler: said
means comprizing a nipple portion uniting said apper section Wil.Fl aaid
fire-pot section, and a tubular portion substantially coextensive in length
with the height of said hre-pot section extending from said last-named
nipple portion into said fre-pot section and having its free end terminating
:iﬁ_aumt the base of said bre-pot section, substantially as specified.  Five
claims.

1BR3. 205, TOILER WITH TFORCED RETURN CIRCULATION
THROUGH FURNACE WALLS. DAVID 5. JACOBUS, OF MONT-
CLAIR, NEW JTERSEY, ASS5IGNCOR TO THIE BARCOCK & WILCOX
COMPANY, OF BAYONNE, NEW JERSEY, A CORPORATION OF
NEW JERSEY.

Clatim.—The process which comprises positively cireulating water only
through the steam penerating tubes a botler during normal operation

and through said steam generating tubes and the economizer of the boiler
during the starting up period. 1% claims.

1918365, BOILER MU RING STRUCTURE. GEQORGE M. WIL-
sol, dF SCHENECTADY, NEW YORK.
. Claim.—In a locomotive boiler, the combination of a mud ying compris:
ing integrally formed L-shaped members extending along opposite sides of
the boiler fire box, each memhber having a base and two spaced walls
united with and extending upwardly from the base providing therewith a
channel open at the fon, said spaced walls each having a longitudinal row
of spaced threaded arifices mear its upper edge, the orifices on one side
heing aligned with the orifices on the opposite side providing pairs, and
=aid members having thickened portions on each side heginning at a point

between the row of orifices and the bottom of =aid channel and extend
Iselow the hottom af said channel, o reinforce the unwon between said baze
and said walls, each of said thickened portions forming a shoulder with
ihe adjacent upwardly extending portion of the wall; a_bodler plate ad-
jacent the exterior face of each of zaid wpwardly extending portions and
hawing perforations registering with said thrended ortfices amd having a

[ E1
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lower edge spaced above the adjacent shoolder, said edge being welded
to said shoulder to form an integral joimture between the plate and ad-
yacent thickened portion; and a row of holts each extending across the
channel amd having its respective ends threaded throogh the erifices of
one of said pairs, extending through the perforations of the adjacent
plates and headed over at itz outer ends, wl_'u:'r\el:-j' satd  exlensions are
rigidly held in fixed, spaced relation and spid sheets are held snugly
against said extensions. Cme claim.

1,019,037, WEIL SHIELI,

CHESTER, PENNSYL LA
Cloim =2 welder’s shield having an mwardly extending recess and a

hole i the material of said recess providiog vertical flanges, & pectangular

FREENERICK M, BOWERS, OF

visor frame composed of inner and outer pariz slidably enpaging to em-
brace said verticsl flanges, means on the inner side of said shield for
releasalily securing sald parts together, a glass in said frame and ree-
tangular tension means held 'h'-,- said inner and outer parts for SECUring
the zame against movement, Fifteen claims.

1,90% 504,
ILLINGIS,
Cletm—In a water heater, a plurality of superposed overlapping coni-
cal coils, said eoils being comnected into pairs at their lower ends, each
pair having an inlet and outlet. o header extending into the space in the

WATER HEATER. JOHN . GLENN, OF CHICAGOD,

center of said coils, partitions in said header dividing its interior inte &
plurality of separate chambers, an inlet and outlet for each of said cham-
hers, the inlet of one of said pairs of codls being connected to the outlet
af one of said chambers, the outlet of said pair being connected to the
inlet of another chamber, the outlet of =aid last named chamher com-
municating with another of said pairs of caotls. Twa claims,

POSITION OPEN

STEADY Income for Specialty salesman with
5 years' experience and trade acguaintance.
Year ‘round repeat orders. Furnish gqualifications
first letter. MNafco, Cleveland, O,
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.+« WHAT THE BRICK ARCH

DOES IN THE FIREBOM

proportion between lirebox size and brick arch length.,

The Brick Avch design is the resull of longe experience and care-

, There's Maore to
SECURITY ARCHES ; :
Tihan fust Brick ful study on the part of American Arch Company engineers.

It is determined 1!_“- the need for mixing the sases of combus-
tion and the need for compelling the fines to burn hefore they

reach the laes,

Anything less than a complete arch, and economy suffers

seriously,

Be sure the brick arch is properly designed and be sure it is

complelely maintained,

AMERICAN ARCH CO.

INCORPFOREATED

HARBISON-WALKER
REFRACTORIES C0O.
Locomotive Combustion

Refractory Specialists Specialists » » -
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Boiler and Fabricated
Plate Orders in 1936

Not singe 1930 has the bodler manufacturing mdustry
enjoved the level of business which was sustained
throughout the year 1936, The complete report of new
Loiler orders for last vear, as compared with the previous
six years, appears elsewhere in this issue,

To establish the degree of recovery in this industry,
it is sufficient to point out the fact that 10,2806 new steel
boilers were ordered during the wvear, a gamn of 53.5
percent over the previous year. This record was not
approached in any vear between 1930 and 1936, and in
the former vear the figures for production exceeded the
1936 level by only about 15 percent. The difference in
total heating surface between the two vears amounted
only to 11.4 percent,

When this record is combined with that of the heavy
plate fabricating field, which is also served by this pub-
lication, it is evident that the market for employment,
as well as for materials, tools and equipment has kept
abreast of practically every other of the heavy goods
industries.  Nearly 300,000 tons of heavy plate fabri-
cated products were reported by the Bureau of the
Census during the vear 1936,

Locomotive Orders for 1936
First Large Market Since 1929

Orders for motive power and rolling stock placed in
the United States during 1936 showed a hig increase

over those placed dunng the preceding vear. The 533
locomotives  constitute  the largest number of orders

placed since 1929 when 1212 were ordered in the United
States.

Of the 498 locomaotives ordered for railway service in
1936, 110 are of the 4-8-4 tvpe, 66 of the 4-6-4 type,
62 of the 0-8-0 type, and 61 Diesel-electric lncomotives.
This indicates clearly the increase in the demand for the
4-8-4 type for high-capacity passenger service and fast

freight service. The table also brings out clearly the
Onpers For Locosmorives oF AL Tvees Siuce 1918
Year [ramiestic Lamasdian U. 5. Export Tuatal
B e T 2.5%3 20 2,086 4 885
1%19 214 S8 B9 1,170
. 1,908 1EG TR 5
s e s 235 38 46
1922 2.6 8 121
L e e R e O 1. &z 116
PR s e 1 71 142
LR e et R 1, L1y 208
] e e 1, il 150
L e e e 5% 54
TR e sl 48 27
it P 1 o 106
19300 . i e X5 20
1931 3 58
b P R A R S R 1 (Expart]l |
R P e 5 7
193408 17
L R e e 27 13
e P 1 22

Lk

venewed popularity of the articulated types to meet the
demand for expedited schedules in freight service over
difficult lines. Orders for a total of 97 articulated loco-
motives, with fAve types of wheel arrangement, were
placed last year. These are all single-expansion loco-
motives,

Among the large orders placed during the vear were
30 4-6-4 type for the New York Central and 30 0-5-0
tvpe for the Pittshurgh & Lake Erie. The Chicago, Mil-
watkee, St. Paul and Pacific nrdered 30 4-8-4 tvpe loco-
motives for freight service, and the Union Pacific 20
4-5-4 tvpe locomotives for passenger service. Numerous
orders for 10 or more locomotives of a single tvpe were
also placed by other railroads.

Since the first of the year up to February 6,
locomotives have been ordered as follows

58 steam

Chicazca & Ilinois Midland. 2
Delaware, Lackawanna & 1 Ve ‘estern. 5
Worthern Pacific.......... 4
Fere Marquette........ 15
Enion - Pachic o e s R et n Sl s 2l
Industrial and Miscellaneovs., . .................. 2

Taotal 58

The Changing Mode
of Boiler Making

If the old hoiler makers to whom many of our present
day hoiler makers were first apprenticed should return
to scenes of their hardy trade in order to survey the work
af their erstwhile pupals, these ancient eraftsmen would
be, without doubt, much disturbed by the liberties that
have been taken by their successors, A visit to a boiler
shop of the present day would revive but few memories
of the past.

Thoze in close contact with activities in a particular
field are prome to accept as a matter of course devel -
ments in that feld.  Each development, if acceptable,
holds the interest of the trade but briefly and then is rele-
gated to the conmmonplace. Consequently, full apprecia-
tion of the revolutionary changes that have taken place
in the botler making and plate fabricating mduostries are
seldom reviewed,

The pages of Domer MakeEr axn Prate Fasri-
cator have always served to mirror the changes that are
continually taking place mm this industry.  As the sole
puhlication dealing exclusively with this indunstry, it has
played its part in keeping its readers fullv informed.
Elsewhere in this products of a modern hoiler
shop made by modern methods with modern tools are
described.

The emploviment of welding on these vessels and
comtintless  others has uncovered opportntics for the
application of the bhoiler making trade which formerly
didd not exist. The alality to manufacture vessels, the
fabrication of which would have heen pronounced im-
possible or impractical under the old methods, has ex-
tended considerably the houndaries for the boiler maker.

I,



Large arc-welded evaporator ready for shipment to Ford Motor Company

Fosier Wheeler iabricaies

Ldrge Arc-Welded Evapordtors
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inlet connection, 12 inches inside diameter, which was a
flange welded into a hole in the top of the shell.

The front end or removable head of this evaporator
constitutes the most interesting part of the vessel, Due
to the large diameter of the shell and the relatively high
internal pressure, the construction and fastening of a
halted-up head would  present considerable difficulty.
The large number and size of bolts involved in a lead
secured in this fashion would have taxed the ingenuity
of the designer in order to find sufficient room between
the nuts for the insertion of wrenches or other tight-
ening tools. Moreover, the process of tightening a head
of the size and thickness required would he a rather ardu-
ous one when possible deformation of the shell or head
15 considered.  Also due to stiffness of heavy flanges and
normally designed holted covers with rapid temperature
changes, it is impossible to keep such heads tight.

t'u1]."~f_‘||1::'||t1_1.', a floating head of the lock tvpe of con-
struction was developed.  This type of loclk head was in-
vented by G. D. Dodd, sales engineer, Foster Wheeler
Corporation. [t consists of a %-inch thick steel plate,
weighing approximately 30,000 pounds, a steel diaphragm
plate, a diaphragm-supporting plate and retaining rings
and flanges. set in a heavy steel forged ring. This ring
15 2 feet 1 inch in length, welded to the shell. and acts
as a frame for the floating head assembly. The construc-
tion of the floating head in diagrammatic form is illus-
trated on page 34, FE is the lock head ring split into a
number of pieces which fit into a proove machined in the
ring forging A as shown, This lock head ring serves merely
to keep the large pressure head B in position :  is a thin
steel diaphragm bolted to the inner wall of the forged ring
A; D is a gasket and F iz an inside head which serves
as a protection for the diaphragm when the evaporator
is desealed and a partial vacuum exists inside the
evaporator. The load on the diaphragm when the vessel
ts under external pressure would tend to force the dia-
phragm inward, resulting in possible damage if the plate
F' were not in place as a reinforcement. The heads
built for the River Rouge evaporators were not ex-
actly the same in all details as the head shown in the

Evaporator tube installa-
tion in shell with tracks
arranged for inserting or
removing tube banks
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Diagrammatic wiew of floating head
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straction apply.
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High-speed. semi-streamlined

Canadian Pacific Locomotive

Within recent months the Canadian Pacific has received
irom the Montreal Locomotive Works, Ltd., five semi-
streamlined locomotives for high-speed passenger ser-
vice. The locomotives are of the 4-4-4 type and will be
used to haul trains made up of new steel passenger
coaches, the weight of which has been kept low by care-
fL_l] designing, The total weight of the locomotive 15 263,-
0|:-'4.:' pounds, of which 120,000 pounds 15 on the two pairs
of drivers. The driving wheels are 80 inches in diameter,
the exlinders 171 inches by 28 inches, and, with a boiler
pressure of 300 pounds per square mch, the locomotive
develops a tractive force of 26,300 pounds

The hoiler is of the conical type with three shell
courses of mickel steel. The first courze iz 68 inches in
inside diameter, the second course is conical, and the
third 75 inches m outside diamerter, The [rst course is of
=35 o -1nch material : the second, of 34-inch material, and
the third, of #%4-inch material, The firebox sheets and
stavbolts are also of nickel steel. There i3 no combastion
chamber, and the length over tube sheets is 19 feet.

The bailer 15 built without a steam dome.  An inside
dry pipe, 8 inches in outside diameter, closed at the rear
end and extending back about 2 feet into the third shell
course, gathers steam through a series of circumferential
slots in the top surface. These slots, the length of which
mn horizontal projection is 4 mches, have a combined area
which is approximately twice the cross-sectional area of
the dryv pipe. It will he seen from the detailed drawing
that the slotted portion of the pipe is enclosed hetween
transverse end pieces, which extend up to and conform
with the curvature of the shell courses. and flanged sides,
joined to the ends by spot welding, which lie parallel to
and rest upon the dry pipe. The effect of

the passage

this formed on either side of the dry pipe 15 to spread
the water-surface area over whicl the steam rises suf-
ficiently to prevent the lifting of the water and to effect
a much steadier level of the water in the water glass.
This form of dry pipe has been developed as the result
of experience during recent vears on some of the largest
locomotives in use on the Canadian Pacific,

[n place of the dome a manhole 1714 in
diameter is provided through the top of the third course
in front of the firebox. A flanged ring provides a seat
for a flat cover on which the safety valves are mounted.
Threaded safety valve connections have been replaced
on this road by bolting Janges with flat ground joints in
order to overcome the frequent distortion of the wvalve
seats from too severe use of the wrench. The whistle,
which also has a Hange hase, 15 studded to the boiler
shell immediately back of the manhole ring, The steam
commection is by pipe to the side of the whistle hase from
the superheated steam turret,

[nn the fabrication of the boiler shell mickel-steel rivets
have been used for the first time in order to secure a
higher shearing value and in order to provide a hetter
balanced seam in the high-tensile plate.  Seal welding
i= emploved on the ealking edges around the mud ring
corners and 10 inches up the calking edges of the vertical
sicle- andd wrapper-sheet seams.  Pads for the blow-off
cocks are also welded to the wrapper sheets. O the
hailer shell, welding 15 applied at the ends of the outside
butt straps of the longitudinal seams. At the front end
of the Arst course the shell seam is butt welded back for
a distance of 16 inches,

There are four arch tubes in the firebox. At the
throat ends these are rolled and beaded into ported

inches

Canadian Pacific locomotive for light high-speed passenger service



Boiler Maker and
Plate Fabwicator
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forged-steel sleeves which extend through the water
space and are threaded and welded to the inside and
outside sheets. The outer end is closed with square-
threaded plugs. These have been used with success for
some yvears on the Canadian Pacific. The grates are of
the rosebud or pin-hole type and are of chromite heat-
resisting steel. The side hars are closely fitted against
the side sheets and the usual deflector plates are ap-
plied at the mud ring under the side carriers to deflect
cold air currents inward and to prevent them from
sweeping directly up along the side sheets, This has
prevented trouble from Arebox side sheets cracking., The
ash-pan hopper and door are of cast steel, while the hody
of the pan is of plate construction, Drop side doors at
the top of the ash pan are provided to facilitate cleaning
and inspection,

The boilers are fitted with the Type E superheater, in
the header of which is included the American multiple
throttle. The Elesco feed-water heater is mounted in a
deep recess in the top of the front end of the smokebox.
The steam connections between the cvlinders and the
header are installed with gland-packed slip joints where
the pipes are attached to the cylinders. This arrange-
ment has overcome the considerable difficulty formerly
experienced with failures of these pipes from expansion
and contraction stresses.  The front end is fitted with a
barrel type of netting, oval in horizontal cross-section.
The netting fits into grooved castings at the top and
bottom and may he readily removed, This is an ar-
rangement with which the railroad has heen experi-
menting with considerable success during the past few
years.

The stack and stack cowling form the only projection
ahove the surface of the cowling over the hoiler. The
stack is of the inside extension type and at the top is
enclosed by a streamline casing, the top of which is flush
with the top of the stack and in which is the smoke-
lifter air passage which opens upward behind the stack
and has its intake through a grille in the casing over the
smokebox front.

The streamlining consists of a cow]l which completely
encloses the boiler and smokebox back to the cab, with
a heavily reinforced sloping shroud around the front
end below the smokebox which serves as a pilot and ex-

TR — Ot e ]
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teneds around the sides to enclose the stean chests and
cylinders. This is relieved by two horizontal stripes ol
polished metal, which conform in appearance to the po-
lished steel of the rods and motion work., Skirts ex-
tending ahout 2 feet helow the running boards along the
sides of the holler conceal the piping, the reverse gear,
an air reservoir on each side and (partially) the air com-
pressor and the feed-water pump, At the rear end these
blend into the sides of the cab,  The front corners of the
cab are rounded,

The general arrangement of parts usually mounted on
the hoiler, with the exception of the bell, has not Leen
greatly disturbed by the application of the lagging, The
feed-water heater, the smoke stack, sand boxes, top
botler check, safety valves, whistle and steam turret are
in the customary locations, The bell, however, is located
on the left back steam chest cover just under the run-
ning board, and one of the three air reservaoirs has been
placed on the deck casting under the front end of the
smokebox. The headlight generator set has been placed
on the back deck casting under the floor of the cab, and
the exhaust piped up through the cab to the roof,

The boiler is lagged in the usual manner. The outer
casing is built with a frame of angle construction cov-
ered with a planished steel jacket. This encloses every-
thing mounted on the upper part of the hoiler, with the
exception of the smoke stack, The running hoard and
running-board skirt are huilt as a part of the shroud,
which is at no point rigidly attached to the boiler, but is
held in lateral alinement by flexible connections to the
top of the hoiler. The running boards are supported
from the main frames at the valve yoles and at the
air-pump and feed-pump brackets. The rear end is
supported from the side of the firebox by means of a
sliding bracket connection which permits free move-
ment of the boiler without strain on the running board.

The front of the engine is so designed that the coupler
can be folded up when not in use and covered with a
light removable panel. The hand-rail posts are of the
Blunt type which simplify lining up the hand rail and
provide for quick removal or replacement.

The tender is of the rectangular type, built up on a
General Steel Castings water-bottom under frame. Tt is
carried on two four-wheel trucks fitted with roller bear-
ings. The top of the tender
back of the coal space is
curved in at the sides to
conform with the contour
of the new passenger coaches
with which the locomotives
will he operated.

In finish the locomotive
presents a striking appear-
ance.  The cowling ahout
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the smokebox and around
the front end, and the sides
and front of the cab are fin-
ished in black. The remain-
der of the cowling over the
hoiler is in planished steel,
O oa black field along the
skirting around the running
hoard 15 a wide hand of
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Designing for Welded Structures*

The application of welding to the fabrication of en-
guu':_-rin_s‘_r structures and  cqmpment presents a great
many problems to the designer. Some of these problems
are the result of the inherent properties of the deposited
metal and the charactenstic shape of certain welded joints
while others are the result of the designer's efforts to
create new and economical designs. Although many of
the problems encountered are still unsolved and vequire
a preat deal of further research, the vast amount of data
and experience that have been accumulated are sufficient
to design welded structures and machines of all types
ratiomally.

To design a welded structure properly, it 15 important
that the designer he thoroughly famibar with the fol-
lowing items: (1) methods of calenlating weld stresses,
{2) allowable working stresses, (3) physical charac-
teristics of parent and weld metals, (4} fabrication prob-
lems and (5) inspection and testing facilities. A welded
desicn may be satisfactory from the standpoint of
strength hut entirelv unsatisfactory from the standpoint
of materials and fabrication.

A careful analvsis should be made of each structure
to insure that it can be economically fabricated, Welds
mst be designed and located so as to keep distortion of
the finished product to a minimum.  Rigid joints should
be eliminated as much as possible to prevent the develop-
ment of excessive residual stresses which might cause
cracked welds during fabrication or ultimate failure in
service.

The choice between butt and fillet welds 1s subject to
much controversy, although when properly designed and
fahricated, each has definmite advantares and each 15 en-
tirely satisfactory. The choice of materials and elec-
trodes will vary greatly for different products and wifl
depend largely upon the service conditions, the designer’s
knowledge of the weldalility of materials, and the fahri-
cating facilities available, In many cases two or more
materials can be used for a given structure but the selec-
tion of the proper one will result in considerable zaving
in hoth fabrication and materials costs,

Tyricar WELDED JoinTs

In the design of welded structures there are two pen-
eral tvpes of welds used, butt welds and Allet welds,
These welds may be used o making many tyvpes of joints
such as ordinary butt and Ollet joints between parallel
plates, T joints between plates joining each other at an
angle, corner joints, jogpled joints, etc.  The proper
selection between butt and Allet welds 15 of importance
hoth from the standpoint of economics and the service
life of the structure.  Unfortunately, however, there 15 no
sel rule that can be applied in selecting the desived weld,

Fillet welds in general require less preparation of the
parts preparatory to welding because the parts may le
lapped or butted together without the necessity of spend-
ing a great deal of time in heveling or preparing the plate
edpes. I the plates are lapped, it is not essential that
their dimensions be held to close tolerances. A varia-
tion of & to 14 in the amount of overlap of the plates
will have no effect upon the strength of the joint provid-
img the minimum requirements for overlap are main-

By Charles H. Jenningst

taned,  Also il thas variation 1s not the result of alrupt
changes it will be impossible to detect i the appearance
of the completed structure.

In joints where the plates are butted at right angles
to each other it is only necessary that the edpe of the
butting plate be cut at right angles with the plate sur-
face.  This requires only a single cutting operation with
the shear, cutting tarch, or planer. The greatest prob-
lem encountered is to insure that the prepared edge is
straight so that it will fit uniformly to the abutting plate.
A space or gap between two abutting plates will reduce
the effective size of the fillet welds and require that the
weld size he increased by the amount of the gap. The in-
crease in the size of a fillet weld caused by a gap he-
tween two plates may materially effect the amount of
deposited metal required to make a weld of the rerquired
size.  When making a Y2-inch weld between two plates,
a tpg-inch free space represents an increase of 26.6 per-
cent in the amount of weld metal that must he deposited.

Butt welds in general require a better fir-up of the
parts to he Joined, and at least one of the butting edges
is generally beveled (thin plates excepted). Beveling
of the plate edges is an added operation which must be
considered in the cost of the structure,

The presence of a gap larger than necessary hetween
the parts to be welded will also materially increase the
amount of metal that must be deposited. Butt welds
have an advantage over fillet welds in this respect, how-
ever, because they are easier to mspect.  After a fillet
weld 15 made it is impossible to determine the presence
of a gap hetween the parts hy visual inspection. conse-
fuently, it is sometimes difficult to determine whether or
not the weld is the correct size. This trouble is not en-
countered with butt welds because their particular de-
sign requires that the gap, if anyv, be entirely filled with
weld metal, . =

The inherent shape of a fillet weld is such that it pro-
duces abrupt changes in the contour of the sections and
consequently  develops points of  stress  concentration.
These stress concentrations are most severe at the heel
and toe of the weld. Considerable theoretical work has
heen done on the investigation of fillet welds hy photo-
elastic methods to determine the amount of stress con-
centrations.  Solakian found the stress at the root of a
fillet to be 6 to 8 times that of the average stress in-
tensity in the connecting plates while the stress at the
toe of the weld was 3 to 5 times the average stress in-
tensity in the connecting plates. These stress concen-
tratioms viried with the external shape of the fillets and
the amount of penetration and undercyt present.

Butt welds in general have a more favorahle form than
hllet welds from the standpoint of stress concentration
producing irregularities. A butt weld hetween par31if|
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plates will produce no stress concentration providing it
15 a sound homogeneons weld and all the reinforcement
has been removed, In actual practice, however, this con-
dition is seldom abtained because nearly all butt welds
have some reinforcement and a few internal flaws such
as minute gas holes. Coker found by photoelastic tests
that the reinforcement of butt welds would produce stress
concentrations of 2.0, Small drilled holes representing
flaws were also found to produce stress comcentrations
of 2.0,

In cases where T joints are made between plates by
using butt welds there is the possibility of obtaining
high stress concentration factors at the junction of the
plates. Far fillet sizes of (.05 inch the theoretical stress
concentration factor will approach 2.5,

Faericating wita Burt or Fioner WELDS

From the standpoint of fabrication problems two im-
portant points must be considered when selecting be-
tween butt and fllet welds.

tutt welds in general produce greater residual stresses.
This fact has been proven experimentally and in pro-
duction,

The reason for higher stresses being developed by hutt
welds 1s primarily the result of their characteristic shape,
When a section of deposited metal solidifies and conls it
tends to shrink wniformly in all directions.

The second point in connection with the influence of
fabrication problems on the choice between fillet and butt
welds is the method of making the welds. In order to
increase the speed of welding it is desirable to deposit
the weld metal in the down-hand position with large
diameter electrodes.  Butt welds are ideal in this connec-
tion and are generally preferred. Fillet welds are of
such a nature that in the normal horizontal position one
fusion zone is in the vertical plane. This necessitates the
use of small diameter electrodes, if welds of the highest
quality are desired, unless the parts can he positioned so
as to simulate a butt weld and permit down-hand weld-
ing.

In cases where fillet welds of intermediate quality are
satisfactory special electrodes have heen developed which
make it possible to use Yg-inch diameters. Cases of this
tvpe make fllet welds as ecomomical as bate welds.

Another factor in connection with the selection be-
tween butt and fillet welds is that butt welds allow the
use of higher design stresses, This point will be dis-
cussed in preater detail later.

Reviewimng the above it 15 evident that both hutt and
fillet welds have definite advantages and the proper se-
lection hetween them depends upon many factors. For
a designer to create the most satisfactory and economical
structure 1t 1s essential that all of these variables be care-
fully considered,

The calculation of stresses in welds is of prime impor-
tance in connection with the design of every welded struc-
ture. Regardless of this fact there is a surprising lack
of agreement among authorities, particularly with refer-
ence to fillet welds, as to the proper methods of analysis,
This lack of agreement may be attributed primarily to
the characteristic shape of fillet welds and the many at-
tempts to account theorctically for the non-symmetrical
stress distribution and the secondary hending moments
encountered.

The object of this paper iz not to give a highly theoret-
ical analvsis of the stresses in butt and fillet welds, but
to discuss the commonly used methods and illustrate
their application in the design of all types of structures
and joints, (The following section of the paper was
devoted to an explanation of the methods used in calen-
lating stresses in corrections of welded structures.)

The design of a welded structure does not consist of
simply designing the many joints to withstand the neces-
sary loads. There are many economic anid fabrication
problems that must be considered in order to make the
most satisfactory structure.  In some cases these prob-
lems may be of sufficient importance to make the fabri-
cation of the structure entively impractical.

The ideal welded structure is composed of the fewest
parts possible joined with the minimum amount of weld
metal that is adequate for fabrication and service re-
quirements.  Whenever possible flanges and  adjacent
members should be bent from the same plate to eliminate
corner welds,  Siructural steel plates atl shapes cost
about 2 cents a pound while deposited weld metal costs
about 5.50 to $1.00 a pound,  Consequently, the advan-
tage of reducing the amount of welding is readily recog-
nized.

When butt welds are used, the plate edges need not
be beveled for thicknesses of T4 inch or less, The edges
of heavier plates however should be beveled to form some
type of V' joint,  The best design of the joint; that is,
whether it is a single or double hevel, single or double
V. single or double U, or single or double J will depend
upon a number of factors.

Oxy-acetvlene and oxy-livdrogen cutting is, in general,
the cheapest method of preparing bevels for butt joints,
It is adaptable to complicated shapes and suitable only
for cutting plane kerf surfaces. Machining is particular-
Iy adapted for U type joints,

Double 17 and V' type joints arve recommended for
plates 34 inch thick and over if it is possible to weld
from hoth sides of the plate.  This type of joint pro-
duces less distortion of the welded parts and reduces the
amount of weld metal necessary to weld a plate of a
siven thickness,

The U type joint with its rounded hottom makes it
possible to make the first passes with an electrode of
any desired diameter, The V joint is generally narrow
at the hottom, consequently, the first passes must be
made with small diameter electrodes. Regardless of this
fact, however, experience indicates that on plate thick-
nesses up o 1 inch there is little or no difference hetween
the welding speeds obtained on the two types of joints.

The width of the hottom of a U joint greatly in-
fluences the welding cost.  On plates up to 1 inch in
thickness it is advantageous to design the joint so that
the Arst passes can be made with large diameter elec-
trodes. O plates over 1 inch in thickness it is ad-
vantageous to design the joint for small diameter elec-
trodes on the first passes.

When using fillet welds in any design it 1s important
to remember that to double the size of a weld it iz neces-
sary to deposit four times as much weld metal.  This
fact often has an important influence in determining
whether to use continuous or intermittent welding.

I a weld 15 designed on the basis of stress onlv it is
often possible that very small welds will he satisfactory.
Expm'iem‘.e has shown, however, that there is a2 minimom
size fillet weld that should be applied to a given plate
thickness, if a sound strong weld is to be obtained,
Recommended minimum size fillet welds for different
plate thicknesses, are given as follows:

Miximum Size Fiecer WeLns son DIFreREnT
THiICkKESSES OF PLAaTE
Flate Thickness Minimum Weld Size

Inches [nch
Ly to Mg 4
4 to Mg Bia
3 to 5% T4
¥ ol 14
154 to 134 La

Above 1% 3
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ceeds the required strengih, and the weld 15 not required
to be leak-proof, intermittent welds may often be used,
The minimum length of an intermittent weld should he
at least four times the size of the fillet and never shorter
than 1 inch, A certain amount of time 1s required for
a welder to start and stop a weld ; consequently it is
recommended that welds longer than 1 inch be used
whenever possible in order to reduce the cost of fabri
cation,

Two tvpes of mtermittent welding are used, stagoered
and chain welding.  The choice between the two types
15 open to controversy.  The staggered welding, how-
ever, has the advantage of producing a joint stiffness
approximately equivalent to that of cham welding by
using only half as muoch welding,

Recommended spacings for intermittent welds Lt
the maximum center to center spacing hetween incre-
ments to 16 times the thickness of the thinner member
for compression ad 32 times the thickness of the thin-
ner member for other loadings.  In no ecase, however,
should the spacmg be preater than 12 inches between
adjacent welds, { This spacing 15 somewhat greater than
that permitted by the 17, 5. Navy on ship construction
but it is entirely satisfactory for machinery and struc-
tures ),

In cases where two parts are lapped together and it is
possihle to use either parallel or transverse fillet welds
it 1s recommended that transverse welds he used because
the load is generally more evenly distributed Letween
the welds.

Bearing pads and other parts that require subsequent
machining should have the welds designed strong enongh
to withstand the machining forces which mav be larger
than the service loads. Pads that have a width of over
12 times their thickness should be plug welded at the
center to prevent the center from holging.  The diameter
of plug welds should Le made from 2 to 4 times the
thickness of the plate.

The general design of all structures should he such as
to eliminate rigid and fixed joints as much as possible,
Such joints tend to develop high internal stresses which
will produce difficulty in fabrication and may Impair
the service life of the structure.

Equipment that requires close machining tolerances
and that will be subjected to dynamic service loads
should be stress relieved after welding whenever pos-
sible, This stress relieving process should consist of
heating slowly to 1100-1200 degrees F., soaking for one
hour per inch of thickness and cooling slowly to at least
400 degrees V. hefore removing from the furnace,

Dome Failure on
Locomotive Boiler

A report of the chiei mspector, John M. Hall, Bu-
rean of Locomotive Inspection, to the Tnterstate Com-
merce Compnizsion, Washington, concerning a  recent
locomative hoiler failure 15 given below :

O Janwary 11, 1937, aboot 8:15 pom, the anxiliary
dome blew off the boiler of New York, New Haven &
Hartford Ratlroad locomotive 438 while the locomotive
was i1 the Southampton Street Engine House at South
Boston, Mass., for monthly inspection and repairs, Two
emploves who had been assigned to make repairs to
steam leaks i the vicinity of the dome were injured as
a result of the falure,

40

DEescriPpTION OF ACCIDENT

The employes invelved were preparing to make an
examination to ascertain the source of the leaks; boler-
maker . P J anssaurme was on the hand rail and |It‘]]'}|:‘l'
. 12 Wiley was on the running board when the auxili-
ary dome blew off. Foth were severly scalded by the
escaping steant and they were taken to Carney Hospital
in South Hoston,  The dome Iodged in the roof of the
engine house and was removed the following morning,
[he steam pressure at the time of the accident was es-
tinated bemg  somewhere between 140 and 160
pounads : the working pressure of the hoiler was 190
ponnels per square inch,

is

DescrieTIoN oF Avxiniary Doue

The awxiliary dome was located on the roof sheet
forward of the cab; it was oval or ohlong in shape,
mounted  with  the long dimension lengthwise of the
boller.  The dome constructed of cast steel, 22
mches long and 16 inches wide, with a flange 2 inches
thick, the total height of the casting being approximately

Wils

5 inches. It was secured to the 3g-inch thick roof
sheet and a liner %4-inch thick by sixteen iron rivets
13 & inch in driven diameter. The pitch of the rivets

14
was 3 inches on the sides and 414 inches at the ends,
There was a 'g-inch copper gasket between the flange
of the dome and the roof sheet. Two 34-inch holes
were provided in the roof sheet and liner for the en-
trance of steam into the dome,

The boiler was built in 1905 ; the original back end
was replaced in September, 1925, by a new back end,
ncluding the auxiliary dome,

Examination disclosed that the heads of all the rivets
had broken off inside of the boiler and the appearance
was such as to indicate that thev had been overheated
at time of application, Eight of the rivet heads were
not found at the time of the investigation. Seven of
the rivets appeared to have been broken for some time.
All the rivets were tight in the dome casting.

Cowprrion PrIor To AccIDENT

The last anuual inspection and hvdrostatic test was
made at Dover Street Shop, South Boston, i June,
1936, at which time the safety valve bushings in the
auxiliary dome were renewed.

The locomotive had been in service at outside points
most of the time since it received hydrostatic test and
had Deen sent to South Bosten for monthly inspection,
Work reports were on file at Southampton Street dated
June 13, July 12, August 13, September 14, October 8,
9, and 31, November 1, 2, 4, 5 6, 8, 11, 12, and 14,
December 8 and January 11.

October 8 the inspector veported, “Leak on boiler
around auxiliary dome”  This report was signed off,
mdhcating vepairs had been made,  Oetober 31 the in-
spector reporied. “Leak under lagging in front of zen-
erator.”  This report had the notation “‘serviceable” and
was approved by the boiler foreman.  November 14 the
engineer reported. “Leak in boiler sheet under lagging
fromt of eah.,”  This repart was signed off Emﬁc'n'tillg
repairs had been made,  December 8 the nspector re-
]-.rn'!.:'rF, “Leak at :Lli_\'ifi:u'_ll' dome on hoiler.”  This was
signed ol indicating repairs had been made.  Tanuary
1, 1937, the inspector reported, “Leak under jacket om
boiler i fromt of generator.” Tt was on account of this
report that the two men injured were assigned to make
repairs,
 Evidently the defective condition had been progress-
g smce the last hvdrostatic test and the calling which
had heen done from time to time to overcome leaking
had probably aggravated the condition, 3

]
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Trends of new boiler orders,
boilers produced

| Above |

(Below! Heating surface of

Power Boiler and

Hedvy Plate
Fabrication in 1936

According to rveports of the Bureau of the Census,

United States

Department of Commerce, for the vear

1936, the recovery in the steel boiler manufacturing in-
dustry which reallv hegan to be felt in 1935, continued
to make substantial progress throughout last year, While
still slightly below production in 1930, new orders placed

New Orders For Steel Boilers — 1930 to 1936

1 XNumher

Lrecember
1536 1913 1036
GRAND 'J'l:l'l'.‘n[.:
Wammber:, Lansieehn %13 5395 10,806
Square feet ..., . 1,872,139 a4, FEs 11,511,557
STATIONARY (Power biilers mer
13 pounds pressured :
[FIETH
O LITRIIRET: . U5 e et e 461 206 3657
Square feet ... .. Vs 1e04.620 307 476 L0456
Watertube—
B T B T o e ot i 197 57 1,179
Bguare fest ... vena 1LAST.E9G 265,701 & 086, TRT
Haorizontal return ll.||.lu'l.|r~—
] i 35 LiG
Square fest . 1 55 _9pd) 4.1k T40 By
Refractory-lined firehox retiarm
tubular—
PRGN i s e e & - 2a 19 261
Square feet oouoiiaion : 26.231 19, 607 239, M
Locomotive (not railway }—
Mamber o o e s 14 14 113
_ Bouare heet Loioiliin 12,370 11,308 A7 441
Seotch type
Number  ...... Cisaeans 1% 12 196
Enuare feet 14,921% B.G02 137802
Self-contained
Number _..0...... i i |
Square fect 3 13,B28 S8 220,163
Vertical fire tube—
1T 1) 1 ] R P 0 &l ¥
Sqoare feet oo i i 18,991 1516
(1l country=—
Mumber i 21 78
rmaTe el e 64,625 23570 W8, 382
Miscellanenus—
MumbEr ' ..ocaiiieaeswain e - ar
Sreare feet . 27,261
STEEL HEATING fas differentiated
from power hailers):
®umber s : 414 69
ST [ Ry A e A A 137,881 183,076 2.82
MARINE: 7
Tota) :
Number e e 0 0 200
BRTIREE THEEE: o u il s ea e 19,6306 104,183 7RG
Watertihe—
I e PR B e i 17 152
Equare feet .o iiain ik 16,152 1403, 2t S60_ 008!
Pipe—
Tl o] ] e e 1 1
Snuare feet ; o 215
Sentch—
T ] 1] e e 14 1 53
e e 3454 an3 17,373
Miscellaneans—
PRmbEr s R it i
= T b = e J 3 T ,

* Data not available

T Mo boilers of the I and 3 Ave tvpe were reported during the period

af hotlers and square feet of heating  surface)

Taotal 1 ¥
1%35 19314 1933 152
7,040 5,009 4,108 3633
6,245,158 4,368,563 4. 818,362 3,501,107
2.1 1.634 1.263
345100 2,836,515
Gi3 473
2,914,411 1,931,020
AnLE 174 ivl
464365 485 5340 310,356
140 " . ¥
128,804 - ¥
% 34 30 il
464014 28,920 anan 45,153
11 .
43,324 -
153 200 146
106,313 152,481 120,503
Jus 360 373
121,945 AH.625 02 416
114 o 41 &
113,225 SR 347 37 R62 3,612
29 33 24 3
12,421 20,906 6,495 13,47
2l 2417
851,071 64,131
157 [ 198 7
423,383 | FRLE44 123,540
103 72 132 n
36,514 J13.181 FERE] 240409
3 T 2
E4RY 202 2,340 11074
4 2 6 |
21 A3 31006 aF.naz 22,801
0 B 1 3
g.102 L. 140 5 474

1950 10 1936,

4]

1931

7673
6,827 364

2,307

4 026 EGE
a7z
238,608
HE7

Al A02

5,201
2,000,394

163
0,102

19340

12,758
12996001

4,420
2,316,451

10740
5,862,877
ura
1,175, -l"l-u

438
20027

G140
3404740
SEA

1. 207

ERLES
d.5a6, 044

257
1,133 407

5]
1,072,103

3
327

e
34,159

2 =i

3,92
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Orders for fabricated steel plate products

m 1936 exceed |1Il.' a wirde margin those of the mter-
VEMINE VeLrs,

The fabricated steel plate industry also staged a sharp
comeback in 1936 ; namely, nearly doubling the produc-
tion of the previons two years, and exceeding 1933 by
nearly 300,000 tons.

Daring the vear 1936, a total of 10206 new steel hoil-
ers were ordered having a heating surface of 11,511,557
square feet, as compared with 7040 boilers of 6,245,158
square feet of heating surface in 1935, In hoiler pro-
duction this represents a gain for last year over 1933
of 533.5 percent amd in heating surface the gain amounts
to 845 percent.  Compared with the low point of the de-
presstem, 1932, the boiler manufacturing industry during
1936 pamned 195 percent m the number of boilers ordered,
with the total heating surface representing an mcrease of
nearly 23 percent, At present the industry stands with-
in 153 percent of the 1930 level of production in num-
ber, and within 11.5 percent of the total beating surface
ordered.  An accompanying table and chart show the
vecord in botler production for the vears T930-1936, in
clusive.

Prate Faprication Forces Anean

A vear ago the annual report for the heavy plate
fabricating industry did not show the same degree of
recovery as in that of botler manufacturing.  For 1936,
however, a remarkably improved showing was made,
New otders for the vear totaled 484036 tons, as com
pared with 258315 tons in 1935 241,992 tons in 1934,
and 199031 tons in 1933, The accompanying chart in-
dicates the trend very clearly, The gain thus represented
amounts to 855 percent over 1935; 1005 percent over
1934 ; and 143.1 percent over 1933. The gain in pro-
duction over the low point of 1932 15 200 percent. In
that vear hut 161801 tons of fabricated steel products
were ordered.

Of the classibed production the greatest volume for the
yvear 1936 was in the fabrication of ol storage tanles:
mamelyv, 1000102 tons, which includes only tanks over
10,000 harrels i size,  Refnery material and equipment

Bailer haker and
Flate Fabricator

;|_|;|"1||_|||_||,~|| !-H'I' 3?__.‘.;' (8] 15 ;_:'El,p-l ]]H]I:!('I".\- f.Jl',]EH tl’)ll:'n:' l:-j['lk
cars and blast furnaces 32972 tons, and miscellaneons
307.103 tons,  In each of these branches, production in
1936 exceeded that of every vear since 1931

Still another hranch of the plate fabricating industry
which represents comsiderable tonnage is that of steel
harrels.  Inm 1936 a substantial gain was made in the
production of heavy barrels and drums over the twao
preceding years; the total production in 1930 being 8-
G0 49T units, as compared with 6,876,630 in 1935, and
077 322 mmits in 1934, Durimg the vear this branch
averaged 458 percent of its productive capacity, as
against 38,3 percent in 1935, and 36.0 percent m 1934,

New Orders Tor Fabricated Stee]l Plate—1934-1936

NEW ORDERs (SHORT TOXNS)
Yo il Refiners Tank Cars
sl age Maters Gas and Blast  Miscel-
Manth HITAL Halders Furnaces laneous
[EUKT]
January 3404 1.124 28216
Februars 184 1%,724
March S0F 24269
Al
May
e
July
Aungust
=

Cici
Mowvember
| e v D

Total (Yeard, 484,016

a3

18,775
3,0k
16,832
13

September
Llctaley

Soven ey
R

Fetal (% eard
[RERE]

Tannary
IFehruar
March
Aprl
May
[1me
Tuly
Rugnat
Sepiem ber
Chetobier
Noweinher
L¥ecembser

{¥eark.

i 42 6,559 G 83
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stotage tanks 110,000 hargrels and overd

Glycerine and the
Boiler Scale Problem

The problem of hoiler-scale formation at one time or
another confrimts  practically  every  industrial  plant.
Clearing it out means time and trouble,  To prevent or
retard the formation, and thus eliminate this item of
overhead, glyveerine has been found useful.

The power of glveerine as an almost universa! salvent
1= largely the explanation of its efficiency in this usage.
The hoiler-scale formation is caused primarily by the
presence of lime salis in the water in the boiler.  The
addition of glyeerine acts to increase the solubility of the
e salts, forming soluble compounds.

The lime concentrations in the course of time will be-
come ton large o be assimilated in this way by the
I-I_II'1II.'l[iHH of soluble compounds, but as this I]El])'l‘_lt:!ﬂﬁr a
viscous, gelatine-like substance is precipitated which has
the ardvantage of not adhering to the surface of the plates.
Moreover, it 13 not carried into the evlinders of an ensine
b the action of the steam. : 7
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No complicated apparatus is involved in this use of
glycerine to prevent scale formation, nor is it necessary
to work out any complicated formula. Figuring pro-
portionately to the amount of coal used in firing the
boiler, practical experience has shown that satisfactory
results are obtained simply by adding five pounds of
glycerine to the water for each ton of coal.

In this connection the report of the recent series of
authentic tests of the effect of scale in cutting efficiency
is of interest. In 120 tests, 11 percent greater output
was obtained from steam engines during a single month
after the hoilers were freed from scale than was ob-
tained during the three months period hefore thev were
cleaned. When boilers are operating at heavy loads,
especially, scale formation is often directly responsible
for the overheating and burning out of the boiler tubes.

Work of tl':e A.SME.

Boiler Code Committee

The Boiler Code Committee meets monthly for the
purpose of considering commmunications relative to the
Boiler Code. Any one desiring information om the ap-
plication of the code is requested to communicate with
the secretary of the committee, 20 West 39th St., New
York.

The procedure of the committee in handling the cases
is as follows : All inquiries must he in written form before
they are accepted for consideration. Copies are sent hy
the secretary of the committee to all of the members of
the committee. The interpretation, in the form of a
reply, is then prepared by the committee and passed
upon at a regular meeting of the committee. This inter-
pretation 1s later submitted to the Council of The Ameri-
can Societvy of Mechanical Engineers for approval after
which it is issued to the inquirer and published.

Following are records of the interpretations of this
Committee formulated at the meeting of November 20,
1936, and approved by the Council.

Case No, 828 (ReorENED)
{ Special Ruling)

fuguiry:  Is it permissible, under the Unfired Pres-
sure Vessel Code, to use nickel-clad material for fusion-
welded vessels?

Reply: Tt is the opinion of the committee that unfired
pressure vessels may be constructed of nickel-clad plates,
provided that all code requirements covering the mate-
rial of the base plates, welding, and tests for the class of
service for which the vessels are intended, are complied
with ; the allowable pressure for the vessels is computed
from the thickness of the base plates without any allow-
ance for the nickel cladding : and such welds are com-
pleted before radiographing where this is required.

It is important that the completed weld or welds have
a corrosion-resistant property substantially equal to that
of the nickel cladding. Until such time as suitable rules
to test corrosion-resistant properties of welds are formu-
lated, the manufacturer should satisfy the purchaser that
the weld is suitable for the intended vessel use,

Casre No. 833
{ Annulled )

Case No, 834
( Special Ruling)

Note: The Boiler Code Committee is actively work-

ing on a case to provide for rules for the welding of un-
stabilized materials of similar grades,

Tnquiry: Will it be permissible to apply the Code
symbol stamp to unfired pressure vessels fabricated by
fusion welding of chrome-nickel steel conforming to
AST M. Specifications A 167-35T, grade 4, with the
following limitations :

Carbon;, max: percent. coowviiii. o ioesne OOF
Manganese, peroent ...o..oviiiennainsns 0.40-1.50
Chromium, percent. ........c.oeveas at least 17
Nickel, pereent. ... ..., at least 9.5

Tensile strength, min. pownds per square inch 75,000
Yield point, min, pounds per square inch. . 35.000
Elongation in 2 inches, minimum, percent. . 30

Tt is pointed out that this class of material has previously
been recognized in Case Noo 792 and in the recently
issued Specifications 5-33 for allov-steel castings, 5-34
for seamless allov-steel pipe, and 5-33 for allov-steel pipe
flanges.

Replv: Tt is the opmmion of the committee that
stabilized austenitic chrome-nickel steel conforming to
ASTM. Specifications A 167-353T, grade 4, with the
chemical limits modified as above, may be used for the
construction of welded unfired pressure vessels, this
steel to be stahilized with either eolumbium or titanium.
The minimum columbium content shall be 10 times the
actual carbon content with a maximum of 1 percent; the
minimum - titanium content shall be 6 times the actual
carbon content with a maximum of 0.60 percent.

The rules in Par, 17-68 shall apply, except modified
as follows: The stress-relieving and stabilizing heat-
treatment of the vessel of columbium-bearing steel shall
he performed at a temperature not less than 1550 de-
prees F. and held at that temperature for a period of
time proportioned on the basis of at least 1 hour per
inch of thickness but in no case less than 2 hours, and of
the vessel of titanium-hearing steel shall be performed at
a temperature not less than 1550 degrees F. and not to
exceed 1650 degrees F. and held at that temperature for
a period of time proportioned on the basis of at least 1
hour per inch of thickness but in no case less than 4
hours. The complete vessel shall be heat-treated as a
unit, no local stress relieving heing permitted and it
shall he allowed to cool slowly in a still atmosphere.

The welded test plates shall be made from the same
lot of material as the vessel itself, they shall be heat-
treated with the wvessels, and, if possible, placed inside
the wvessel.

The free-hend test specimen, which need not be more
than & inches in length, shall he subjected to a “sus-
ceptihility to embrittlement” test * as follows: The speci-
men shall be reheated to and held at 1200 degrees F. for
1 hour, the top and bottem surfaces of the specimen
shall be ground and polished and the specimen immersed
in a hoiling copper-sulphate sulphuric-acid solution for
a minimum period of 48 hours.  This solution shall con-
sist of 47 cubic centimeters concentrated sulphuric
acid and 13 grams of crystalline copper sulphate
{(CuS0, 5HL0) per liter of solution.  After immer-
sion the samples shall be bent as specified in Par. U-68
The elongation on the outside fibers shall not be less
than 20 percent, at which there shall he no evidence of
hissuring,

Representative drillings of the weld metal shall be oh-
tained from one of the welded test plates and the chemical
analysis of the weld metal shall be within the following
limits: The chromium and nickel content of the weld
metal shall he within the same range as the parent metal ;

* This test proves the stability of the weld metal and the parent metal
adjacent 1o the well.



the columbium content of the weld metal, when colum-
bium 15 used as the stabilizing element in the weld metal,
shall be at least 9 times the carbon content of the weld
metal and shall not exceed 1 percent; the titanium con-
tent of the weld metal, ‘-'-'!hﬂ titanium 12 used as the
stabilizing element of the weld metal, shall at least
5 times the carbom content of the weld metal and shall
not exceerd (060D percent.  In case the chemical analysis
af the first drillings of the weld metal fails to meet the
foregoing specifications, two additional sets of drillings
may be taken from the same welded test plate and the
test shall be considered satisfactory if hoth these retest
anilvses meet the specifications.

The allowable stress in the desion formula shall not
exceed 15000 pounds ||{l‘ square inch, for OpeTating
temperatures up to YK degrees F., with a joint efficiency
of S} percent,

236
i In the hands of the Commuttee )
Case No, 837

i In the hands of the Commuttes))

Case No.

New Electrostatic
Precipitator Introduced

A new electrostatic precipitator for general mdustrial
air cleaning use with an operating efliciency as high as
Y percent by weight has been announced by the Pang-
born Corporation, Hagerstown, Md.  The unit s
ticularly suitable for salvagmg valuable dust,
cleaning, or removing objectiomalble particles from gas or
vapor and similar applications,

This precipitator with electrical parts by Westinghouse
15 claimed to have the following advantages

1. Small size of unit reduces space requirements and
cost and permits a complete factory assembled unit,

Per-

Ild=s dair

EEErTn

Electrostatic precipitatar for air cleaning

2. Small vacuum tube power pack attached directly to
precipitator cabinet eliminating the usual separate room
ior high voltage generating equipment.

3. Discharged air does not contain appreciable amounts
of orone nor oxides of nitrogen and may be hreathed
without irritation of the membranes.

. Mav be designed for efficiencies as high as 99 per-
cent |;]|_l.'-l.1.'4_-ig|1[ ) and to remove particles as small as one-
fifth micron,

5. Operates at lower voltages permitting use of elec-
tronic tubes of standard industrial classifcation and with
lower PowWeET ".'”Il."l'l.'l"‘l'['i'.*n.

Low and constant air flow resistance through the
unit resulting in reduced power and uniform air valume,

The llustration shows a unit recently built for a large
pottery plant for the removal of excess glaze dust from
the air. In general, the complete unmit consists of three
parts: eollector cells, ionizing assemhbly, and power pack.

Number of Boilers Required
on Passenger Vessels

In answer to a question frequently asked; namely,
are there any special reasons why some of the ||Ts.,t
passenser vessels have a |_|||11]|11.11 u|1. large number of
iIHl'l.l!"\-. ||_'|]1| 1|'I.-!Ig’1 are 1|||.' I,:l.,l,l Lic 1!.. T TEAS1ls [l i {II.'|||.|I_'I.'
g a larger or smaller number of hailers, the following
explanation 1s given:

The simplest and cheapest
have one mam botler, T any damage or
even shight derangement to this hoiller wounld prevent
steaming,  Vessels are, therefore, generally supplied with
at least two boilers. This allows one to be overhauled
or cleaned while the other can supply steam. On vessels
that do not steam continuously at full power a number
of boilers permits hailers being put in operation to suit
the power desired.  Under such conditions idle boilers
can be cleaned and overhanled at sea,  Four boilers would
enable a vessel to leave off one or two boilers when
steaming below full power and would provide a boiler of
reasonable size for

The tendency 15 now toward the use of larger hoilers
and fewer of them., Since watertulie boilers having 12.-
OO0 square feet of heating surface cap-

mstallation wonld he to
in this case

|:-I||': 115,

and which are
able o1 furnishing steam for 13,000 horsepower can he
supplied to vessels, it 15 apparent that more than six
hodlers would hardly be required for even a high-pow-

ered vessel.
Until recently there has been some conservative hesi-
tancy agamst using very laree boalers, hut sinee it has

heen found that the larger boilers can be provided, and
that ||Il'- Tive greater H[*H ing ethereney amd provide
h'a-; opportunity for heat losses and less expense for
nintenance of refractory, the use of fewer and larger
hoilers may be expected. With fewer boilers the piping
1= simplified and the cost of hoiler valves, fittings and
ACCESSOTTES A smaller number of alan
nperating  personnel,
therefore, eve ry reason o limit the nomber
of boilers to such an extent that o reasonable sized umit
15 provided for port use, and that suthcient fexibility is
prowided for various rates of steaming, and that the de-
rangement of ooe unit will not cause ton muely of o loss
in power,  As it is quite possible to secure as much as
20,0000 Thw sepower from one bodler unit, a
200000 horsepenver would not require more than ten.
With fewer boilers the space required also will he
less except that more heiglt may he needed. This,
i5 usually available on a large passenger vessel,

less hoalers

requires  less

There 1s,

vessel of

|_'1I|'|"'\-\.I'_



Practical Plate Development—-XX|

Developmeni of Intersecting Cones

The mterzecting cones to be developed are zshown in
Fig. 177, the elevation, and in Fig. 178, the end view.
The two cones intersect each other at an oblique angle,
For convenience, the thickness of the plate has been
omitted and the outline shown bas been taken on the
neutral axis of the plates. The joints are assumed to
be welded, with no allowances being provided on the
pattern for fitting or welding.

To develop the conical sections it is first necessary to
obtain the miter line at the intersection of the conical
sections,

Extend the center line O-K, Fig. 177, and at any point
as L draw the half profile of the hase of the large cone
as shown in Fig. 179 Divide half of this profile into any
number of equal parts, the greater the number of equal
parts taken the more accurate the final development; six
parts heing taken in this case. Number the divisions
from 1 to 7 as shown. Then parallel to the center line
O-K draw lines through the points 1 to 7 and extend
them into the elevation, cutting the base line A-£. Num-
ber these points from 1" to 7' as shown., Connect the
peints 1° to 7° with the center O as shown,

Then in the end view extend the center line O'-B" and
at any point as L' draw the half profile of the base to
the large cone as shown in Fig, 180 Divide hali the
profile into the same nuymber of equal parts as was taken
in the half profile, Fig. 179 Number the points from
I to 7. each number to correspond to the same number
as taken in profile, Fig, 179, Parallel to the center line
(J-B" draw lines through the points 1 to 7, Fig. 180, and
extend them into the end view cutting the line K'-F',
MNumber the intersections from 1° to 7%, as shown. Con-
nect the points 1" to 7" with the center 0 as shown.

Wext on the center line N-F of the small cone at any
point as § draw the half profile as shown in Fig, 182,
Divide this into any number of equal parts, the greater
the number of equal parts taken the more accurate the
final development, eight parts heing taken in this case.
Number the divisions from o to & as shown. TParallel to
the center line A-P draw lines through the points g to k,
extending same cutting the line &-F. Number the inter-
sections from a' to &' as shown,

Next on the center line (3'-L" at any point as T draw
the profile, Fig. 18], this profile being a duplicate of
profile, Fig, 182, just drawn. Divide the half profile of
Fig. 181 into the same number of equal parts as was
taken in profile, Fig. 182, and number the divisions
from a to k. corresponding to the same numbers in pro-
file, Fig. 182

Parallel to the line 4-8, draw a line through the point
a’, Fig. 177, and extend same into the end view cutting
the center line O'-B', locating the point 4.  Then parallel
to the line 4-F draw a line through the point &', Fig, 177,
and extend same into the end view, TParallel to the
center line (-B" draw a line through the point b, Fig.
181, extending same into the end view cutting the line
just drawn locating the point »" of the end view; in like
manner locate the poimts ¢”, 4", ¢", ', ¢". & and k.
Connect these points with a line as shown,

By George M. Darvies

Next draw lines through the points a° to &' and the
center P, Fig. 177, extending same into the side elevation
cutting the surface lines drawn from the center O to the
points 1" to 7. FEach of the lines radiating from the
center P through to points @' to &' must he taken as a
plane which cuts the surface lines O-1" to O-7' of the
large cone,  The next step is to obtain the contour of the
plane of each of the lines radiating from the center P.
For example, take the line P-f. This line cuts the sur-
face line O-7" at s, and the surface line O-6" at n, the
surface line (-3 at p, and O-4" at ».

Diraw lines parallel to -8 through the points w, i, p
and r, extending same into the end view and, where the
line drawn through the point m cuts the line O°-7" of the
end view locates the point m', Fig. 178, Where the line
drawn through the point s cuts the line O'-6', Fig. 178,
locates the point #', Fig. 178, In like manner locate the

PProblem No. 16 for Readers (o Lay Oumi

PROBLEM NO.1&

'_E"P"_ﬂ;,.l

|-<~——|r

The correct solution of Problem Mo, 16 will be published in the
April issue
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Problem No. 15-=-Correct Layout

smokestack Breeching
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Problem Mo. 15 appeared on page 339 of the December, 1936, issue.

The correct solution is published herewith in order

ta give owr readers who have developed the problem am opportunity to check their work

points p° and 7, Fig. 178, Connect the points m', o',
£, with a line which represents the plane of the line
P-f, Fig. 177, as it cuts the surface lines of the large
cone.

In the same manner draw the planes of the lines -0,
P, P-d', P-¢', P-g' and P-I' where same intersect the
surface lines of the large cone in Fig. 177 as shown in
Fig. 178,

Next draw a radial line from the point P, Fig. 178,
through the point &”; extend same, cutting the line repre-
senting the plane of the line P-F, Fig. 177, locating the
point 5%, Fig. 178, Then draw a radial line from the
point P', Fig. 178, through the point ¢ ; extend same
cutting the line representing the plane of the line P-¢’,
Fig. 177, locating the point ¢°, Fig. 178. In the same
manner locate the points d°, ¢, f°, g7, #" and &¥°. Con-

nect these points with a line, which line will e the miter
line hetween the two cones as it appears i the end view.

Diraw radial lines from the point o', Fig, 178, through
the points b°, . d°, ", [, g" and #” and extend same
to the hase K'-F', locating the pomts bb, cc, dd, ee, ff,
i, il

Next in the profile, Fig. 177, on the center line O-L
step off the distance L-bb equal to B-bb of Fig, 178,
{-cc equal to B'-ce, L-dd equal to B'-dd, L-ee equal to
B'-ce, L-ff equal to E'-ff, L-gg equal to B'-gg, L-hh
equal to H'-hh. Then draw lines parallel to L-7 through
the points bh, cc to Ih, Fig, 179, cutting the profile at
the points b8, c¢’ to hh" as shown, Next parallel to the
center line O-L draw lines through the points bb' to I,
extending same into the elevation cutting the base line
A-B, locating the points bb" to fh".




Then from the center ) draw radial lines through the
points Bb" to . Next parallel to the base line A4-5'
draw a line through the point 7, Fig, 178, extend same
imto the elevation, cutting the radial line O-h0", locating
the point &°, Fig, 177, In the same manner locate the
points cc” to 7. Connect the points ga’, &8°, ¢c”, dd”,
ee”, 15 g’ WhY oand kE° with a line, which line will be
the miter lines hetween the two cones.

Frece

PATTERN OF THE CONICAL (ONNECTION

With P as a center and with P-F as a radius, scribe
an arc as in Fig. 183, On thiz arc step off the distances
a'-b', B o -k equal to the distance g-h, b-c to h-EF of
the profile, Fig, 182, Next draw radial lines from the
center P through the points o to &, Fig. 183 and extend
same, Then with £ as a center and with P-aa®, Fig. 177,
as a1 radius scrihe an arc cutting the radial line P-a,
Fig. 183, locating the point ga”, Fig. 183, Then with P
as a center amd with P-b0°, Fig, 177, as a radius scribe
an arc cutting the radial line P-1, Fig. 183, locating the
point bh°, Fir 183: i like manner locate the pomts
o, dd®, ee” to MRS, Fig, 183, Connect these pomts with
a line completing the half pattern of the comical connec-
tion piece. A duplicate of this pattern added on along
the line &'-kE" will give a complete pattern.

OPEXNING 1% THE LaRce CoONICAL SECTION

With () as a center and with O-4 as a radius scribe
an arc; draw any radial line as O-B". On the arc first
drawn step off each side of the line (-£7 a distance equal
i |r|.i'l-ll:l.i|“, g]l]’r-l'l'l_ mr'-.hf', I'i'“.'l.'l.-l. Iii"fll'_”I :]rr'—f,f.{;". .",11111
ad’-hf', Fig. 179, locating the points aa’ to &8, Fig. 184,
Diraw radial lines from € through the points ga’, Bh', o0’
to k&', Fig. 184 as shown.

Next parallel to the line A-B, Fig. 177, draw lines
through the points ac”, bb" to bE” extending same cutting
the line O-.1. locating the points aa, b, cc ta £k, Then
with (F as a center and with O-ae, Fir. 177, as a radius
scribe an arc cutting the radial line O-aa’, Fig. 184,
locating the point as®, Fig, 184, Then with O as a
center and with O-Fh, Fig. 177, as a radius scribe an
arc cutting the radial hines O-00, Fie, 184, locating the
points bb°, Fig, 184, Continue i this manner locating
the points ¢c”, dd” to BB, Fip. 184, Connect the points
ad” to £E° each side of the center line (2-8" with a line
completing the development of the opening in the large
LU,

(Ta e continued)

Marine Inspection Bureau
Requires Code Boilers

In circular letter No. 136, addressed to supervising,
traveling, local and assistant mspectors, J. B. Weaver,
director of the Burean of Marine Inspection and Navi-
gation, refers to blue prints covering design of boilers
mspected for Government asencies as follows:

Your attention 15 called to the Bureau's circular letter
of August 7, 1934, in regard to the approval of lhoilers
purchased by various government agencies and inspected
upon request by this burean, and in this connection von
are advised that this office 15 in receipt of information
ta the effect that povermment agencies are still perchas-
ing lhoilers which do not conform to any recognized con-
struction rules and that in many cases no blue prints or
data are furnished the local mspectors upon which to
base an approval of the desizn,

You are, therefore, instructed, when request is made
by government officials for inspection of new hoilers, 1o

Boiler Maker and
Plate Fabricator

reguire that blue prints and other data he 51_1Irrt_1ittf'd o
enahle vou to determine whether or not the boitlers are
constructed i accordance with recognized safety rules.
The Boller Code requirements of the American Soclety
af Mechanical Engineers may he accepted for stationary,
locomotive, or heating beilers installed in land plants.
The requirements of the Burean's Code should, on the
other hand, govern the construction and installation of
marine hotlers on vessels.

Where request is made for the inspection of boilers
nol comstricted i accordance with the above-mentioned
codes, vou will make the inspection and report on the
eonditions found, A definite statement should 'I.:E- e
i vour report that inasmuch as this 11:1!’1!'1:11]:11' hi_:]if_'r does
not mect the r:'-|11irt'1|ir1][-— lr'f T.]H.‘ ."'; 5. :"-l. E. Lii'ftl.‘. T
of the Burean’s Code, as the case mav be, vou can not
approve the design,

Ohio State University
Welding Conference

The Department of Industrial Engmeering, Ohio
State University, Columbus, Chio, announces Mareh 3,
4 and 5 as the dates for the Sixth Annual Welding Con-
ference and Exposition at Columbus.  This conference
annually attracts many men interested in the manufac-
ture and use of welding equipment.

This vear’s conference will include a special three-day
course i arc-weldmg design and practice, presenting
material of interest to all who are interested in welding
—architects, engineers, desipners, production managers,
welding supervisors, foremen and operators. The course
will be under the direction of E. W, P. Smith, nationally
known welding anthority of Cleveland.

The purpose of the course is to study the arc-welding
process and its applications to design and fabricating
problems. The process will be considered from the arc
to the finished praduct.  The following subjects will be
covered :

The Shielded Are, Tis Value and Use in Desion:
Welding Ferrous and Mon Ferrous Metals: Tlse of Spe-
cial Electrodes ;| Weld Inspection, Checking Fusion and
Penetration ; Caleulating Stress Distribution in Welded
[oints; Use of Polarized Light and Weld Models of
Rubber and Celluloid ; Arc-Welded Desien as Applied to
Structures and Dwellings; Redesien of Cast and Riveted
Machine Structures for Are Welding ; Organizing the
Welding Department ; Estimating Welding Costz,

The conrse will consist of mormine and (*1'1'11]'F1;_: SP5-
sinns devoted to lectures and welding demonstrations.

Complete mformation recarding the Welding Confer-
ence and the special course in arc-welding design and
practice can be obtaimed by writing to O, T, Rickly, zen-
eral chairman, Sixth Annunal Welding Conference and
Fxposition, Department of Industrial Engineering, Ohio
State Tiniversity, Columbus, O

Mew York Safety Council to Meet in April

The Eighth Aromal Convention of the Greater New
Yorlke Safety Council will be held at the Astor Hotel.
New York City, em April 13, 14 and 15. A program of
.'l|||rr'--\i:||.[[|-‘_1.' 4} sessions {:{I'l.":.'riﬂg Every phﬂ_:,f of acci-
dent prevention work has been developed for the heneht
of 7000 who will attend this annual meeting.

Sessions will cover safety in industrial occupation, in
the home, highway, marine, air transportation, fire, dust
comtrol, first aid, evesight and many ather subijects of
Liealth and the elinination of hazards
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British Research on

Cracking of Boiler Plates
By . P. Blackall

Prolonged stress and tensile tests upon specimens of
hoiler plates were carried out at the British National
Physical Laboratory, Teddington, last vear, in a steel
cylinder specially designed for the purpose. However,
no widespread inter-crystalline cracking of the kind
found in failures in service was produced in the speci-
mens tested. Further work 1s therefore being carried
out under intensified conditions of test.

The full-scale investigations into the behavior of steel
boiler plate and riveted joints under corrosion and fa-
tigue conditions, comparable to those which might occur
in a boiler, have heen continued upon the specially de-
signed machine for the application of alternating hending
stresses at slow speeds,

When these researches are concluded it is anticipated
that data of great technical interest will be forthcoming
for plate fabricators and boilermakers.

Requirements for Filler Rod
for Marine Fusion Welding

Circular letter No. 140 has recently been issued to
hoiler manufacturers, shipbuilders, and contractors, U, 5.
supervising, traveling, local and assistant inspectors
by J. B, Weaver, director of the Bureau of Marine In-
spection and Navigation, on the subject of physical tests
of filler metal for use in fusion welding. The informa-
tion contained in the instructions is given below as
follows :

The results of qualification tests of welding operators
made by this burean have clearly indicated the necessity
for setting up rules for the approval of filler metal used
in marine fusion welding ; therefore, the Bureau has es-
tablished an approved list of welding rods which may
be used for this purpose. The approval of the welding
rods in the list as published in Bureau Circular Letter
No. 129, dated September 15, 1936, is based on the per-
formance of certam filler metals used in the qualification
tests of welding operators. This list may he supple-
mented from time to time by filler metal made by other
manufacturers than those on the present approved list,
which material shall be tested in accordance with the
following requirements, and shall be made to the form
and dimensions shown with instructions on the attached
sketch.

Filler metal used in connection with electric arc weld-
ing will be referred to as electrodes.  Filler metal used
in connection with the gas process of welding will he
referred to as welding rods.

Electrodes and welding rods shall be made in accord-
ance with the following standard diameters: 14, %4a,
Y&, %2, Ma. M, We inch.

The test specimens shall be forwarded to Division 6,
Section 5, National Burean of Standards, Washington,
D. C., for test.

The fee for making such tests shall be paid by the
manufacturer requesting approval,

The test specimens shall be made of deposited metal.

The test specimens shall be prepared in the presence
of a duly authorized inspector of this bureau and
stamped by him for identification,

All test specimens shall be prepared either in the ver-
tical or overhead position, regardless of the process nsed.

PHYsicalL CHARACTERISTICS

Electrodes and welding rods shall be of uniform qual-
ity, free from harmiul segregation, pipe, seams, oxides,
or other irregularities,

Cross-sectional dimensions shall not vary more than
three percent plus or minus from that specified,

Cut lengths shall be commercially straight, and shall
not vary more than %4 inch plus or minus from that
specified,

The surface of the metal shall be smooth and free
from harmiul scale, oil, or grease, and may be plain or
copper finished, as specified.

The test specimens of the deposited metal shall show
the following physical properties in the unstress relieved
condition :

Tensile strength, 60,000 pounds per square inch.

Elongation, free bend method, in a length of 2 inches,
30 percent across the fibers of the weld.

Elongation, computed from tension test specimens, 22
percent in 2 inches,

Specific gravity not less than 7.80,

The test specimens of the deposited metal shall show
the following physical properties in the stress relieved
cotdition.

Tensile strength, equal to the minimum range of the
plate which is to be welded.

Elongation, free hend method, 30 percent across the
fibers of the weld. .

Flongation, computed from tension test specimens, 25
percent i 2 inches.

Specific gravity not less than 7.80.

Stress relieving shall be within a range of 1100 de-

BUREAL OF MARINE INSPECTION AND MAVIGATION
Test SpecimeEns AEauIRED FoR APpPRovaL ofF FILLEA METAL
Spacimens Nos.land 2
to be [0 inches long.
Minimum thicknass of

same to be Y5 inch.
Width to be twice the

thickness. Round the

corners foradius of

o e el
g thicknass. We
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Test spacimens are to be
mode of the deposited
weldi;;; rod in the pres-
ence of a duly author-
ized inspector of this
I m buraau. All specimens o
__qup'_w-fﬁ' 1L be accurately machined
L Malll tn the form and dimen-
sians indicated, without
reinforcement, The
specimens may be pre-
pored from test plafe
ar made individually.

‘r_ﬂ_ﬂ_ﬂﬂf_ljecl' 1" from both ands-

ExcineERING SECTION
Drawius Na.W=|
How. 1%, 1936

Specimen requirements for filler metal testing



orees to 1200 degrees F, for one half '|'mul_' for :_'.;n:h L4
inch of thickness, based on one hour per 1 inch of thick-

Nness.
METaLLic ELEcTRic Ake ELECTRODES

Electrodes shall be of the shiclded tvpe and the coat-
ing or covering shall be tested and examined to ascer-
tain that it is not readily damaged by ordmary handling,
It shall be of commercially uniform thickness and pre-
sent a workmanlike appearance. The ends shall he free
of coating for a distance nol exceeding one nominal «di-
ameter of the rod, The arc end of the rod shall be suf-
ficiently mmcovered as to canse no difficulty i striking
dan are.

WeLm G Rops

Welding rod specimens intended  for uwse in fusion
welding by the gas process shall be prepared i the same
manner as those for welding electrodes, and shall con
form to all the requirements for physical tests specified
for welding electrodes,

Lincoln Foundation Announces
Arc-Welding Competition

Ome of the richest awards ever established for com-
petition in the field of mechanical science has just been
announced by The James F. Lincoln Are Welding Foun-
dation,

To stimulate intensive study of arc welding, $200,000
will be distributed by the Foundation among winners of
H6 separate prizes for papers dealing with this subject
as a primary process of manufacture, fabrication or con-
struction in eleven m;qjllr chvisions of 'tm]ll.x'tl‘:,'.

The principal prize winner will receive not less than
$13.700, Other prizes range from $7500 to $100-—the
latter sum to he awarded each of 178 contestants who
receive no other prize, but whose papers are adjudged
worthy of honorable mention.

[n order to assure equal competitive opportunity,
similar prizes are offered in the eleven major divisions
of industry covered by the contest.  These divisions are :
Automotive, Aircraft, Railvoad, Watercraft, Structural,
Furniture amnd Fixtures, Commercial Welding, Con-
tainers, Welderies, Functiomal Machinery and Industrial
Machinery.

Wide diversification of awards is effected by further
dividing each major mdustry into varions sub-classif-
cations ; with entrants required to select in advance the
particular sub-classifeation to which their papers will
relate,

When accepted by the Jury of Awards as properly
classified, each paper will he in competition, in its partic
ular sub-classification, for five nitial prizes estabhished
for that group. These are worth, respectively, $700,
S5O0, F300, 200 and $150,

From among these sph-clazssification winners, four
papers will be selected in each major industry to receive
additional prizes of $3000, 52000, $1000 and $300. Thus
these 44 semi-finalists will he awarded a total of 74,800,

In addition, the semi-Anal winners i the various divi-
sions will be considered as possible recipients of the four

main [_n‘f;r.:'.-._ These range from E10000 toe SIS0, with
the winner of the grand prize receiving not less than
$13.700 for his paper,

To participate in this contest, it 18 necessary that suh-

mitted papers «describe either the redesign of an exist-

mifer Maker and
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ing machine, structure, building, etc, so that arc weld-
g may be applied to its manufacture; or that they pre-
senit a design (either in whole or in part) of a machine,
structure, buildmg, ete, not previously made—the de-
seription to show how i useful result, which was imprac-
tical with other methods of construction or could better
be done by are weldmg, 15 obiained.

I certain classifications, however, slightly different
cligihility requirements obtain.  In the divisions of Com-
mercial Welding and Welderies, for example, owners
aned operators of functioning  establishments may enter
the competition with papers which deseribe details for
successinlly comducting such a business,

Contestants, it was announced, must have papers in
duplicate on file with the secretary af the Foundation,
it Cleveland, nat later than ,IH”t‘ 1, 1938, T}1'1."-':FJ'!‘I.'"F'I.'EL
entrants should communicate promptly with Foundation
Secretary A, F. Davis, P. 0. Box 5728, Cleveland. for
complete details of the rules and conditions covering
awards.

This competition, with its long list of valuable prizes,
marks the first announced activity of the Foundation
since its establishment, at the close of 1936, Already,
however, the Foundation received  wide  acclaim
among  ediucators and  publishers in the engineering
world,

Dr. Dreese emphasized the fact that the competition
may be entered by any person, or group of two or more
persoms; the sole limitation being that any contestant
may enter only one paper, on only one subject, in only
one of the sub-classifications listed.

Further, each contestant must actually have partici-
pated in work upen which the subject matter of his
paper is based ; and the contestant’s exact relation to
that work, and to the producing or developing organiza-
tion, must he clearly stated.

Emplovers are particularly invited to urge their quali-
fierl workers or associates to communicate with the Foun-
dation promptly, and prepare to submit papers for some
of the substantial awards offered,

has

Manufacturing Activity in December
as Measured by Man-Hours Worked

Manufacturing activity in December, as measured by
the total number of man-hours worked, increased 3.9
percent over November, according to the National In-
dustrial Conference Board's regular monthly survey of
wages, hours, and employvment in 25 manufacturing in-
flustries,

This gain was the result of an increase of 2.5 per-
cent in the number of workers emploved and an advance
of 1.2 percent in the average hours worked per wage
Lar 8 L

Hourly earnings averaged 63.5 cents in December as
compared with 624 cents in November, an increase of
1.8 percent,  This rise i average hourly earnings in the
face of a substantial increase i employment indicates
that wage rates have been raised even to a larger degree
than indicated by average hourly earnings. Average
weekly earmimes advanced from $2383 in Novemher to
:ﬁ_’ﬁ_l‘.'_’ m December, or S| FL"I'L"."I'”. _"'\]thn:'q_q_‘l‘r|'|_ part of
the rise in weekly earnings was offset iy an increase in
living costs, real weekly earnings were still 26 percent
highet than in November.

At the close of 1936, distinct gains were noted by the
Conference Board as compared with conditions existing
at the close of 1935, In December, 1936, there were
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13.2 percent more workers employed than in December,
1935, and their combined paveoll was 28.8 percent higher
than a vear ago, Average hourly earnings advanced dur-
ing the vear interval from 604 cents to 63.5 cents, or
5.1 percent, MNominal weekly earnings rose from $23.38
to $26.62, or 139 percent.

A comparison of conditions in December, 1936, with
those prevailing in 1929, shows that althongh manufac-
turing activity, as measured by total man hours, was stll
15.7 percent below the average 1929 level, the number
of workers employed was only 2.7 percent less than in
1929, The average work week was 41.8 hours m Decem-
ber, 1936, as compared with 48.3 hours in 1929, Hourly
ecarnmes averaged 63.5 cents in December, 1936, as com-
pared with 39.0 cents in 1929, or 7.6 percent higher.
Keal weekly earnings in Decemhber, 1936, were 8.3 per-
cent higher than 1 1929,

Lincoln Gold Medal Accepted
by Welding Society

The President of the American Welding Society is
pleased to announce the acceptance by the Board of Di-
rectors of the society of a gold medal to be known as the
“Lincoln Gold Medal,” to be presented to the author of
the best paper on any phase of welding published in
the Jowrnal of The American Welding Society during
the year October 1936 to October 1937,

A committee of three will be appointed to make the
award, and the gold medal will be presented during the
annual convention in October 1937,

The society appreciates the generosity of J. F. Lincoln,
president of The Lincoln Electric Company. in offering
thiz excellent award as a stimulus to the preparation of
worth-while contributions to the art of welding.

No paper will be considered for this award unless it
is recetved by the editor of the Jowrnal before Septem-
her 15, 1937,

The conditions of the award are:

First—DMedal to be given through the American Weld-
ing Society.

Second—To be given to the writer of the paper which
contributes most to the development and advancement
of welding during 1937

Third—This paper may be given hefore any Section
of the American Welding Society or at the general Fall
Meeting of the American Welding Society

Fourth—No restrictions will be placed as to the sub-
ject matter ; 1. e, paper may be on electric arc, gas, re-
sistance or any other form of welding coming under the
scope of the American Welding Society,

Fifth—Decision as to the best paper to he made by a
committee selected by the president, such committes to
be known as “The Lincoln Gold Medal Award Com-
mittee.” The award to he made at the Annual Meeting
which will probably he held in October of 1937,

Sixth—The committee in considering the award will
comsicder the papers to be given at the 1937 Fall Meeting,

Wrought lron Used
in Heat Exchanger

The illustration shows one of two identical heat ex-
changers, installed January, 1936, at the plant of Penoh-
scot Chemical Fibre Company, Great Works, Me. Both

Wrought iron heat ecxchanger in chemical plant

units were built by Whitlock Coil Pipe Company, Hart-
ford, Conn., and tubed with Byers 13-inch outside -
ameter gage wrought iron tubes 16 feet 914 inches long,
Also, the tube sheets were fabricated from Byers 13g-
inch and 134-inch wrought iron plates. The cooling me-
divm in hoth exchangers is cold filtered water. In one
of the units the hot liguid is the effluent of a washer han-
dling a mixture of pulp and hypochlorite of calcium res-
idlue. The principal chemical constituent of this effluent
15 calcium chloride. The other exchanger has, for the
aot Auid, a dilute solution of the hlack liquor resulting
from digesting wood in a solution of canstic soda,

Mew District Managers Appointed by Crane Company

In pursuance of a plan started sometime ago to pro-
vide closer relations with the trade and hetween branches,
general office, and factories, Crane Company, Chicago,
announces the establishment of two new sales districts
—the East Central and the South Eastern—in charge
of C. 5. Pitkin and J. G. Johns, respectively. Mr. Pitlan
has been manager of the Pittsburgh branch since it was
established in 1922, and Mr. Johns, at Birmingham, since
1920, (Other changes in local branch management are
as follows

H. M. Muoss, sales manager at Pittsburgh, succeeds
Mr. Pitkin as branch manager.

F. D, Morrison, assistant manager at Birmingham, be-
comes manager, succeeding Mr. Johns.

F. W. Zander, manager at Buffalo, retires from active
management on account of il health but has consented
to remain as special representative,

(1. E. Anderson, manager of Lima branch. has been
transferred to Buffalo as Mr. Zander's successor,

E. F. Henning succeeds Mr. Anderson as manager at
Lima.

The retirement of H. I.. Wonod, Sioux City, lowa, also
on account of ill health, moves T. K. Brady, manager of
the Rockiord, I, branch to Sioux City as manager, and
E. E. Doherty, sales manager at the Portland, Ore,
hranch, is made manager at Rockford.

E. T. Rowe, formerly manager of Syracuse branch,
has heen appointed manager of the Boston branch, sue-
ceeding T. H. Dawson, Jr., who has decided to leave
the service of the company. A H. Buck, assistant man-
aper at Pittsburgh branch, succeeds Mr, Rowe as man-
ager of the Syracuse branch.
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Pre-Fabricated
Smokestack

Ta tHE EmTor:

Cn page 332 of the December, 1936, 1ssue of
Makrr anp Prate Fanricator there :l|l|5l':ll'l'l] an
article pertaining to a 57-inch diameter by 104-foot
smokestack.,  The article stated : “This is thonght 1o he
the tallest pre-tabricated steel stack ever erected.”

[ am enclosing an illustration of a steel stack which
was huilt about two vears ago by the Muskegon Boiler
Waorks, Muskegon, Mich,

BolLER

150-ftoot smoke stack being shipped to location

The stack all-welded, 130 feet lugh, 72 inches in
diameter, and macde of 5 and 3 g-anch plate. This
stack wias buile for the Naph-5ol Rehnmg Company,

Muskeron, Alich
[t was hauled by truck, completely built up, from the
Warks to the refinery (a distance of

about five miles) by the Erickson Trucking Service,

Muskegon, Aich., who also erected it,

The picture was taken just after the stack had heen

Muskeson Boaler
=

hauled ont of the holer shop at the left side of the pie-
ture and the tractor 15 about to negotiate the first of two
dil-degree turns which were encountered <1]HT1'T the route.

AMus Lu_-n-:l. Mich. SIDNEY CHEASLEY
Trade Publications
Prative Eqguipmext—The Udylite Company, De-

troit, Miclh., manufacturer of a com plete line of equip-
ment and supplies for all plating processes, has prepared
a bulletin giving a de HI]'|-1IH1'| of the more comumon
equipment and supply ftems of plating mstallations,

NIcKEL Avrvovs—Inco Noo 3, the Winter edition,
|”.§f|, |>|11J!.I~|Ill| '||_l. the |,II'!{'!'1'|;|';'_-I1'|;|_] Nickel I,'|||11||;1r|_1.,
]];-._". xn".'u 1‘|-||".|-._ il?q" !I'-- .'II':il_'!l'- (a1 I!'||'
allovs in linings for reirigerated holds of
thermometers, sprimgs, h avy machime
comstruction and liosg equipimient,

Are WELDING—A new catalogue on the recently de-
veloped 40-volt simplified electric arc welding has heen
prepared by the Hobart Brothers Company, Trov, O, Tt
contains many illustrations of the various johs this new
equipment can handle, as well as complete descriptions
of the line of models, specifications, ete.

ke WeErminG.—The
Company, Cleveland, has recently published a vol-
ume of “Lessons in Are Welding” which provides arc
weliding operators and other interested individuals with
a thorough knowledge and practical application of are

weeld This volume 1s an enlarged re-issue and con-

use af 1E:k'n:|._'|-

':-I*-|Ii]'." 'k':‘-:wl."".

B ST s =T
It ||.lIlI].u_ valve

LessoNs 1x Lincoln Electric

CLITTE
tains 11 lessons, It | H'”1II*—- with réneral |~|_'|'||'|"|.|-||1_||_tl|_] sug-
gestions, takes the student by easy stages through all the
miportant phases of 1|t’.ut!i.|'| are ';‘{||‘-1|'|--'I and affords
him thorough instruction on the subject. Other lessons
cover : the are welding machine, its operation and con-
trol 5 the shielded arc and its uses; striking the arc and
running horizontal beads : weaving he u'h'-’.‘tl-.-rh-x" effect
of arc lensth, current and speeds on Lead » padding and
huilding up plates: building up shafiz, fn tt “{a]{]., lap
welds, ete.; welds mm the various |~|>a| ions and the large
number of other problems which confront the welder



Questions and Answers
Pertaining to Boilers

Thiz department is maintained for the
purpose of helping those who desire
azsiztance on boiler and plate fabricating
problems.  Inguiries should bear the
name and addresz of the writer, Anony-
mous communications will not be con-
zidered. The identity of the writer,
however, will not be disclosed unless
special permission is given to do so.

Allowable Pressure for Air Reservoir
0. —The air reservoir shown in Fig, 1 45 made of steel tubing.  What
pressure will it carry? i
A —For the air reservoir submitted with the question
illustrated in Fig. 1, the maximum allowable working
pressure on the shell is computed from the formula:
S M E
Maximum allowable working pressure — —_—
I
Where :
5 = maximum allowable unit working stress in pounds
per square inch.
Assuming the tensile strength of the steel tubing to be
55000 pounds per square inch, with a factor of safety
of 3,

55,0610
e or 11,000 pounds per square meh
5
¢ = minimum thickness of shell = 3% inch

E = efficiency of longitudinal jomts; for seamless steels
E = 100 percent
R = inside radius of shell = B inches
Maximum allowable working pressure =

11,000 = 0.3125 x 1.00
#

The maximum allowable working pressure on the head
is computed from the formula:

= 429 pounds.

By George M. Davies

Where :
t = thickness of plate = %74 inch
P = maximum allowable working pressure, pounds per

square inch
TS5 = tensile strength, pounds per square inch

Assume 55,000

I. = radins to which the head is dished measured on
the concave side of the liead, inches = 16 inches
2 % 55,000  0.4375
e e—_—
533> 16
48125
Fr==
133.28

P = 36l pounds.

The lesser of the two pressures abtained heing 361
pounds.  This will be the maximum allowable working
pressure in the reservoir with a factor of safety of 3.

The sketch did not include the circumferential seam
of the heads and it is assumed that this seam has at least
a factor of safety of 50 percent.

Applying Flexible Staybolt Sleeves

Q. —How are flexible staybolt sleeves of the welded type applied to a
wrapper sheet where the stavholts are not radial with the wrapper sheet?
| D I I

A —Fig, 1 illustrates the application of a welded type
stayholt sleeve where the stavbolt is at an angle of 20
degrees.

The stavbolt hole is drilled and reamed so that the

L T e sleeve penetrates the sheet % inch at the center, The
P sleeve is held tight against the sheet with an applicator,
B33 L and tack welded in place, the applicator is then removed
P/Lpngr'?‘udfna." Center of Rerervair —h:f;l"—
: | |
(M| | | -
1 Cl _1e-
e | o -
f - - ¥ = - A (e .
I | |
1' I | | o
: [ ;F‘Jpe Tap
y i
i Ao H __D-I T ¥
e i
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and the sleeve welded all aronmd as mdicated n the has-
tration Fig: 1.

The applicator 15 made of a round

har of suitahle

length, threaded at ome end to st the tap of the stavholy
hole m the crown sheet. v handle 15 secured to the
opposite el tor engagmge the apphicator m the crown

Fig. 2

sheet, a washer whose outside diameter is threaded to
engage the stavbolt cap threads of the sleeve 15 {ree to
move along ihe applicator.  The body of the applicator
15 threaded and a hand screw applied on same, as illos
trated in Fiz. 2

Strength of Welded Bracked

0 —T would e very gleased of yoo would answer the Tollowing problem
an your column;  The bracket shown o Fie, | owas atiached 1o the renr
uf_n truck @5 8 drawbar copnection.  Would  sow state the amennt ol
shielded zire welding neceszary, also the formulae. ete, ta find same?
The writer would apgrectate your adviee o handboeoks W hich -.!--ulnl GO
Bain the mechanics and strength of matenials of are weldme, U L

A—In Fig 1, assumng 44000 poennds per soguare
inch as the ultimate strength of steel o shear, the 1-inch
dinmeter pin i douhle shear would have an ultimate
strength of ;

. Gy
g Hale for I"Pinin Double Thear

Fig. 1

Cross-sectiomal aren of 1-inch diameter pin = 07854
square inches.
07854 = 2
missible load.
This would be the ultimate load that the pin eould

< 4400 = 69115 powmds ultimate per-

Boiler Maker and
Plate Fabricatar

carry using a factor of safety of 12 for shock, the per-
missible load or unit stress would be
69,115 = 12 = 5760 pounds, total permissthle Toad.
The sketch in Fig. 1 shows the 15g-inch hale 1 inch
ek from the edge of the angle.  This distance should

Pl {‘1,-232 %' Fitlet Welds
oo i Fo
e s e AR
e —
P L .

Le inereased to 135 mches so that the shear of the ]lin
will be the weakest part of the construction.  As the
sketeh now stands the metal in front of the pn would
shear out Lefore the pin would shear off. T 1t 15 not
prossible 1o move the pin hole back 1t will then he nec-
essary to fmd the ultimate strength of the plate in front
uf the pin and wse that for the comparison agamst the
strength of the weld,

I accordanee with the American Welilling  Society
Specificatioms, welds made by the shielded-are process
have a tensile strength of GO000 o 80000 pounds.

Taking the strength of the weld in shear as 80 percent
of the strength intension, we have !

B0 = G000 = 48000 pounds ultimate strength of
welid 1 shear.

Using the same factor of safety as before, we have:

JR000 — 12 = 4000 pounds, allowalle load in nonnds
per sguare inch of weld.

Using a fillet weld as shown in Fig. 2.

Assuming ¥ -inch fillet weld, each limeal inch of weld
would have 1 % 025 or 025 square inch of weld in
shear, and eanch mch of weld would carry a load of

A0 0.25, or 1000 pounds permissible load per
Imeal mch of weld.

Drow Bar

Truck __| Coennecfion

Frame

Assuming the connectiom pieee 15 welded to the truck
frame as indicated 1 Fig, 3.

There will be thirteen 2-inch by Yy-inch fillet welds,

13 ¥ 2 = 26 lineal inches of weld in shear,

26 = 1000 = 26,000 pounds permissible load carried
Iy welil i shear,

Hiandhooks which contain the mechanics and strength
of materials of are welding ae as follows: “The Weld-
g Enevelopedia,” published v The Weldimg Engineer
Pulilishimge l'-11||.l|1.'|||_1.'. Os - Dearlurn Street, Clhicage,
L, and “TProcedure Handbook of A Weldine” De-
siene el Peactice, published by The Tineoln  Electric
Company, Cleveland, O

[vprstrian Sarery—The National Safety Council,
Chicaga, las prepared a booklet on the subject of indus
trial safetv. Tt gives an interesting and enlightening pic-
tre of accident prevention work fron the 1."5{-'..-.-]1(\1.1'“1_ of
the presidents of 23 large industrial organizations, all of
which are active members of the National Safety Coune
cil, K
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Associations

Bureau of Locomotive Inspection of the Interstate
Commerce Commission
Chief Inspector—John M. Hall, Washington, D. C,
Assistant Chief Inspector—]. A. Shirley, Washington.
Assistant Chief Inspector—]. B, Brown, Washington.
Bureau of Navigation and Steamboat Inspection
of the Department of Commerce
Director—Joseph B. Weaver, Washington, D. C.

American Uniform Boiler Law Society

Chairman of the Administrative Council—Charles E.
Gorton, 95 Liberty Street, New York.
Boiler Code Committee of the American Society of

Mechanical Engineers

Chairman—D. 5. Jacobus, New York.

Acting Secretary—DM. Jurist, 20 W, 39th Street, New
York.

National Board of Builer and Pressure Vessel
Inspectors
Chairman—William H. Furman, Albany, N. Y.
Secretary-Treasurer—C. O. Myers, Commercial Na-
tional Bank Building, Columbus, Ohio,
Vice-Chairman—F. A. Page, San Francisco, Cal,
Statistician—IL. C. Peal, Nashville, Tenn.

International Brotherhood of Boiler Makers,
Welders, Iron Ship Builders and Helpers of America

International President—]. A. Franklin, Suite 322,
Brotherhood Block, Kansas City, Kansas.

Aszsistant International President—]. N. Davis, Suite
522, Brotherhood Block, Kansas City, Kansas,

International Secretary-Treasurer—Wm. E. Walter,
Suite 506, Brotherhood Block, Kansas City, Kansas.

Editor-Manager of Journal—L. A. Freeman, Suite
524, Brotherhood Block, Kansas City, Kansas,

International Vice-Presidents—Joseph  Reed, 3733
S. E. Madison Street, Portland, Ore.; W. A. Calvin,
Room 402, A. F. of L. Building, Washington, D. C.;
Harry Nicholas, 6215 5. Benton Blvd., Kansas City,
Mo.; Chas. J. McGowan, 220 South State Street, Room
2116, Chicaga, Ill.: J. H. Gutridge, 2178 South 79th
Street, W. Allis, Wis.; W, G. Pendergast, 1814 Eighth
Avenue, Broocklyn, N. Y.; W. J. Coyle, 424 Third
Avenue, Verdun, Montreal, Ouebec, Can.; A, M. Milli-
gan, 262 Trent Avenue, East Kildonan, Man., Can_; J.
F. Schmitt, 28 5. Roys Street, Columbus, Ohio ; William
Williams, 1615 5 E. 27th Avenue, Portland, Ore,

Master Boiler Malkers® Association

President: M. V. Milton, chief boiler inspector, Ca-
nadian National Railway.

Vice-President : William N. Moore, general hoiler
foreman, Pere Marquette Railway.

Secretarv-Treasurer: Albert F. Stiglmeier, general
foreman hoiler maker, New York Central Syvstem, West
Albany Shop. Address, 29 Parkwood Street, Albany,
B Y.

Chairman Executive Board: William N, Moore,

Executive Board—Three Years: William N, Moore,
general boiler foreman, Pere Marquette Railroad; Carl
A. Harper, general boiler inspector, Cleveland, Cin-
cimnati, Chicago & 5t. Louis Railroad; E. C. Umlauf,
supervisor of boilers, Erie Railroad.

Executive Board—Two Years: M. V. Milton, chief
hoiler inspector, Canadian National Railwayv: Charles
J. Kline, locomotive inspector, Interstate Commerce
Commission; Sigurd Christopherson, supervisor of
boiler inspection and maintenance, New York, New
Haven & Hartford Railroad.

Executive Board—One Year: George L. Young,
boiler foreman, Reading Company; C. W. DBuoffmgton,
general master boiler maker, Chesapeake & Ohio Rail-
road ; A, W. Novak, general boiler iJL-!Jl::l:l:ul', Lhicago,
Milwaulkee, St. Paul & TPacific Railroad.

American Boiler Manufacturers’ Associalion

President: Starr H. Darnum, The Bigelow Company,
New Haven, Conn,

Vice-President: W. F, Keenan, Jr.. Foster Wheeler
Corporation, New York,

Secretary-Treasurer: A, O,
Building, Cleveland, O,

Executive Committee | Three vears); A. W, Strong,
Jr., The Strong-Scott Manufacturing Company, Min-
neapolis, Minn. R, J. Bros, William Bros Boiler & Man-
ulacturing Company, Minneapolis, Minn., E. R. Stone,
Westinghouse Electric & Manufacturing Company, East
Pittsburgh, Pa. (Two years): E. E. Knoblock, Union
Iron Waorks, Erie, Pa. A, G. Weigel, Combustion En-
gineering Corporation, New Yeork. J. F. Dillon, Jr.,
struthers-Wells-Titusville Corporation, Warren, Pa.
{One vear): F. H. Danicls, Riley Stoker Corporation,
Worcester, Mass. M. E. Finck, Murray Iron Works,
Burlington, Ta. A. G. Pratt, Babcock & Wilcox Com-
pany, New York, {Ex-Officio) : Starr H. Barnum, The
Bigelow Company, New Haven, Conn. Walter F.
Keenan, Jr, Foster Wheeler Corporation, New York.

OFFIcE 0F InnusTRiAL RECOVERY CoMMITTEE,
15 Park Row, New Yorx
Manager—TJames D). Andrew.
Secretary—H. E. Aldrich.

Baker, 709 Rockefeller

Steel Plate Fabricators Associalion

President — Merle J. Trees, 37 West Van Buren
Street, Chicago, I1L

States and Cities That Have Adopted the
A.5.MLE. Boiler Code

States
Arkansas Missouri Ehaode Tsland
California MNew Jersey Ttah
Delaware New York Washington
Indiana Ohio Wisconsin
Maine Ciklahoma Mstrict of Calumbia
Maryland Oregon Panama Canal Zone
Michigan Pennsylvania Territory of Hawaii
Minnesota

Cities

Chicagn, I11.
Detroat, Mich,
Erie, Pa.

Los Angeles, Cal. Memphis, Tenn,

5t. Joseph, Mo,  Nashville, Tenn.

St. Louis, Mo.  Omaha, Neb.
Evanston, T11. Scranton, Pa. Parkershurg, W. Va,
Houston, Tex,  Seattle, Wash.  Philadelphia, Pa.
Kansas City, Mo. Tulsa, Olda, Tampa, Fla.

States and Cities Accepting Stamp of the National
Board of Boiler and Pressure Vessel Inspectors

States

Arkansas Minnesota Oregon

California Missouri Pennsylvania

Delaware New Jersey Rhaode Tsland

Indiana New York Utah

Maryland Ohio Washington

Michigan Oiklahoma Wisconsin
Cities

Memphis, Tenn.
Nashville, Tenn.
Omaha, Neb.
Parkersburg, W, Va,
FPhiladelphia. Pa.

St. Louis, Mo.
Seranton, Pa.
Seattle, Wash,
Tampa, Fla.

Chicago, TI1.
Detroit, Mich.
Erie, Pa.

Kansas City, Mo.



sSelected Patents

Compiled by Dwight B. Galt,
Patent lawyer, Earle Building,
Washington, D. (0. Readers de-
siring copies of patents or any
informatien regarding patents
or trade marks should corres-
pond directly with Mr. Galt.

1 BR0. 754 FIRE BOX FFOR LOAOMOTIVES OR OTHER STEAM
VEHICLES, AUGUSTE MAGIS AND ANDRE HUET, UF PARIS,
FRANCE, ASSIGNOES TO THE SUPER-HEATER COMPANY, OF
NEW YOERE, N, Y

Claeme—In apparatus of the class described, the combination of & main
steam  gemerating drum, o steam oollecting header; a U-shaped  tulaslar

sleam general
the other =hie

Furmace amd
oth legs opening inta

ent I A

saml header, a o drum hoth ends of which
open into the kb

_1Bnd3ad. ATR-COOLED FURNACE WALL, TOSEPH 5 HEN-
NETT, OF PHILADELPHIA, PENNSYLVANIA =~ ASSIGNOR. - TO

AMERICAN ENGINEE
PENNSYLYANIA, A (

Claim A furn
Erom said stoker, &

COMPANY, OF PHILADELPITA,
ATION F PENNSYLVANIA

2 side wall ext
art thereot st

aprwriridly
il in the

. wal

upper portion. of the Farnace apeicerd] from ki _|-'1|-l-*-<'-l cidle of saiil
side wall to form an air passape, onhe portion of said side woll being Tl
to a greater extent than the other portions thereof, mesns whesehy
may be cdrawn throsgh said nir passapge over caid exposed side of the
furnace wall, and means positioned in o said BRI wherehy the wvelr iy
of the sir paszsing over sael frest-mentoned pertion of said side wall may
be increased, Seven claime

1,800,784, SUPERIEATER STEAM BOILER. DAVID S, JACOELS,
OF TERSEY CITY, NEW JERSEY, ASSIGNOR TO THIL BTARCOCE
& WILCOXN COMPANY, OF BAVONNE, NEW JERSEY, A CORPO-

RATION OF NEW JTERSEY

Ciletm.—In 1 steam boiler, a bank of superheater tobes with at leazi &

portion ol each tuhe exposed 10 radiant heat from the furmace, and a8 row
at londer tubes garallel and adjacent the poriiens of the soperheater tobes

exposed to the radiant heat, and means 6 support each superhester tube
Eror = nf waid hoiler and hold sand soperheated ribe and  said
botler tulse in close therma 1l Sixteen claime=

HEATER JOHX k. M:DERMET, OF JEANNETTE,

JAYLVANIA, ASSTGNOR T ELLIOTT COMPARNY, OF JTEAN-
Lo PENNSYLYANTA, A CORPORATION OF PENNSYLVANIA.
-In a heat , hafilin

i

the dnterior of the sitlly  egual

tukbs

exclianger, & shell,
shell into

means
ivisions,

baffiing means
laffling

cooperating  with
conperating

udinally  extending
b tramsversely  extending
division. Ten claims,

1489 #6l.  BAFFLE ARRANGEMENT. ANDRE HUET, (OF PARIS,
FRANCE, ASSIGNOR Ti) THE SUPERHEATER COMPANY, OF
NEW YORK, s

Claime Y grol of U-tubes arranged close together in parallel planes
vl having alternntely greater amd less widths and eaclh haviteg one of ita

one division,
with the other

Filin=

=)

=6

:{_':}

legs an & given plane at o consider

Ble nagle to ssd parallel planes angd
te it oller on bhe same side of =aid give b legs

plane arranged o form 5 baffle | the athey lege arranged
to pernnt the passape of ghaes therchetweer Eight claims

1aA92 - LOCERM T EY E EDWIN ARCHER TURNER, OF NEW
YORK, M. ¥, ASRIGNOR TO THE STANDARD STOKER COM:
PANY, INCORPFORATED, A UDRPORATION OF DELAWARE

[ rTH noa bocomotive, o msin frame stroctuee laviog a stoker conduait

plane, =an

e L e o e _

{ __ gm |

section formed integrally with a part thereod, and longituding )y and trans
viersely exler g walls tying =aid eondoit section 1o the afon "I e
the frame.  Five claims




Boiler Maker and Plate Fabricator

Magnaflux Testing
of Welded Seams

A real contribution toward the advancement of the
fusion welding processes has been the development of the
Magnafiux method for the non-destructive testing of
welds. As a supplement to X-ray testing it 15 admirable,
since it can be utilized on many occasions and in many
places when the former is not convement or practical.
The explanation of the fundamentals of the process, as
given in an article in this issue, will be helpful to many
of our readers who have not already hecome familar
with the method and its uses. In another article next
month, further details of Magnaflux testing, applied to
boiler drum and unfired pressure vessel seams, both
welded and riveted, will be given.

Master Boiler Makers to
Meet September 29 and 30

An announcement has been made by the secretary of
the Master Boiler Makers' Association that a two-day
business meeting of that body will be held at the Hotel
Sherman. Chicago, on Tuesday, September 29, and
Wednesday, September 30.

Committees have been appointed to prepare reports on
topics approved at the last annual meeting, including
continuation of studies on pitting and corrosion and on
fusion welding as applied to locomotive boiler and tender
work.,  Among other matters to be reported upon are
proper thickness of front tube sheets; improvements in
safe ending and application of flues and tubes; prevent-
ing cracking of firebox sheets and staybolt holes; and
what is being done to prevent back tube sheets crack-
ing at flange knuckles.

It iz not too early for members of the association to
hegin giving some thought to the possibility of attending
the meeting this vear. Unguestionably the value of this
husiness gathering is recognized by mechanical officials
generally, as evidenced by the attendance and support at
the 1936 meeting.  With ever-increasing demands on the
hoiler department as traffic continues to improve, the
educational possibilitics of this two-day business meet-
ing of the association, at which the most pressing hoiler
maintenance problems are threshed out, should he seli-
evident,

More than 100 members were in attendance at the
1936 meeting. Out of the total active membership of
several times that number, with a small amount of in-
tensive work on the part of the association and mem-
bers, it should he possible to bring the coming meeting
back to the level of activity of former years,

Apparently it has not yet been determined definitely
whether or not an equipment exhibit will he presented
by supply companies in connection with association
meetings held at about that time. TInformation in this
connection will be available shortly, Tt iz hoped that,

after the great lapse of time since members of the as-
sociation have had an opportunity to view new devel-
opments i tools and equipment, this year the exhibit
feature will be renewed.

Locomotive Orders

Continue Active

The first ten weeks of 1937 saw a continuance of ac-
tivity in the placing of orders for steam locomotives. As
reported m the Fehbruary issue of the Borner Maker anD
Prate Fasricaror, 58 steam locomotives were ordered
in the period from January 1 to February 6. Since that
time, 32 steam locomotives have been ordered from the
manufacturers or are to be constructed in the shops of
the railroads. The Chicago & North Western placed
orders on February 27 for eight 4-0-4 type locomotives
with the American Locomotive Company ; the Northern
Macific ordered 17, including 11 of the 4-8-4 type from
the Baldwin Locomotive Works of which eight are for
the Northern Pacific and three for the Spokane, Port-
land and Seattle, and six of the 4-0-6-4 type from the
American Locomotive Company, also for the Spokane
road; and the St. Louis Southwestern announced plans
to build five 4-8-4 type locomotives i its own shops at
Pine Bluff, Ark. In addition, the Chicago, West Pull-
man and Southern ordered two steam locomotives from
Baldwin and both Baldwin and American have recetved
an order for an 0-5-0 type and 0-6-0 type switching
locomotive, respectively, from an industrial concern.
This brings the total number of orders for steam loco-
motives thus far this year to 92, Furthermaore, the Na-
tional Railways of Mexico is reported to be in the
market for 18 units, 10 of the 4-6-2 tvpe and eight of
the 2-6-6-2 type.

When this additional volume of business on hand is
added to the rather sensational amount of new work
contracted for m the latter months of 1936, it is not
surprising that the report of Bureau of the Census, De-
partment of Commerce on unfilled orders for locomo-
tives shows remarkable results when compared with
similar reports for 1930 and 1935, On January 1, 1935,
orders for approximately 35 locomotives remained un-
filled. One year later at the same time, orders for 120
units had not been completed. Omn the first day of the
present year, unfilled orders for approximately 375 were
outstanding with a definite upward trend. A percentage
comparison of this year with the two previous periods
shows slightly over 1000 percent increase from 1933
and 300 percent from 1936, These Government results
are hased on orders reported from manufacturers only
and do not include locomotives being built in railway
shops,

Consequently, the increase in demand for materials
and supplies to equip these new motive power units
should soon show a parallel upward spurt while the de-
mand for skilled boiler makers and mechanics will prob-
ably be found impossible to supply for some time to
COIme,
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Twa of a series of twenty 10-foot G-inch diameter aluminum tanks of special construction built by Dover

DOVER BOILER WORKS

A Maodern Fabricating Shop

Pover, M. T,
Mate fabrication shop
wr all the economic vicissi
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father of the present head and grandfather of the present
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started as an odd job

The arigmnal -||l-|s
and repair estabhishinent, employ

ing onlv a handiul of emploves.  The hailding, in which
the early activities of the Dover Boiler Warks, Inc., took
place sull stands i Dover, but 15 no longer i use by

the company
amount of business handled =oon (e
T quarters and th
present site in Doyer i new plant was erected
and gradually added to through the years
the same time expanded mto new Gelds of con
riction,  The Tounder awarded the patent mights
an the Barch heater which s a hovsehold heatmg and m
cleaning and dyeing plant hotler. The blding
dlevie 4 |,"||||||i the activitics of the o LR RHA R

10T NNy Years .'Ill-'||__: '-.'.'II! :_':Il||'|';l,|

Increases in the

mianderl commipany moved to ifs
where
The busi-
ness il

Was

1 ~yen
=il

e |
af Elese

jari II1I1I'[1IIII Wyl 1-. LIl

tanks, stacks, and varions types of pressure vessels.  In
addition 1o this tyvpe of work, large size piping for cul
verts under haghway amd  raslroad embonkments  was

construction m o and around

prorluced,

hoiler settings was also handled by this boiler shop
A destructive fire on Febroary 22, 1935, abraptly
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age to the planmt was so great that the management
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summer of
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flanging shop, the machine shop, '----I and store room
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material supply is made by either motor truck or railway
car directly into the plant. A spur track of the Dela-
witre, Lackawanna and Western Railroad enters the

main structure and ample sized doors accommodate the
mevernent of motor trucks,

lhe raw material, plates, angles, dished heads, cast
mygs, ete, are stored on the floor of the main building
mmediately adjacent to the laveont departiment at the
sotith end.  Consequently, material can be readilv trane
fi rred from stors e with 1,|Il. 111138 min of II:lI'II'”'I"Iﬂ' tn
this latter |]L] artment to be marked and made ready far
actu I1 Pkl 1rk r in '.'l.l'"|\ J Wk g ||||\"|_|| t1: '-"-*"-'”k‘ cranes



Section of 39 inch diameter
all welded smokestack. Lugs
are welded to shell for se-
curing  ashestos insulation

running the full length of the mam bulding facilitate
the handling of this material.  After the layout depart-
ment has completed its work, the material is ready for a
practically straight-line movement from one end of the
main huilding to the other, through a variety of fabri
cating and processing equipment,

The first machines are located beside the layout de-
partment as shown in the diagrammatic sketch and con-
sist of a miller, three vertical punches of varving size
and capacity for the initial rolling and punching of flat
plates. Swinging cranes assist the handling of plates
while being punched. They are followed by a trimmer
for beveling plate edges for welding and a set of shears,
Toward the center line of the shop at this point are
placed two small horizontal punches. The next process-
ing machines are a pair of rolls which are claimed to be
the largest in anv plate fabricating shop in the East, They
are 30 feet long between housings; the top roll is 30
inches in diameter and the equipment 1s capable of roll-
ing a plate 2 inches thick. The power plant for these
rolls is located at one end of the installation and hehind
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the hovizontal punches previously mentioned. A large
table 1s installed in front of the rolls for handling large
plates and this table may also be utilized as a location for
welding flat plates together prior to rolling. A smaller
roll is mstalled nearby to handle plates of more moder-
ate dimensions,

For the manufacture of stiffening rings, braces, etc.,
formed from angle iron, a high-powered angle shear is
provided close by the large rolls, Tt is augmented by an
angle roller capable of bending cold, angle iron up to 4
inches in width,

The list of machinery m this section of the shop 1s
completed by o bending brake used in processing plate
for use in rectangular tanks, pressure vessels, etc. Ad-
ditional boiler shop equipment includes a large bull riv-
cter, with a capacity of 100 tons and a heavy fanging
press located in an alcove off the main shop and adjoin-
mg the Hanging department. In addition, another small

set of rolls has been placed close by these heavy machines,
The absence of machinery at the north end of the shop
provides sutheient space for the actual work of fabricat-

-‘_r-n

View of exteriar of new main building
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Welded section of hopper under construction

Floor plan of machinery at Dover Boiler Works

Steel plate ready for cold
working in bending brake
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Gas holder fabricated at Daver

ing. This work can and generally does commence close
by the bending brake, in the rear half of the main strue-
ture, Nineteen portable electric-are welders are availahle
for this work and the rolled and {formed plates are assem-
bled and welded in any convenient location in this
working area,

Flanging, forging and work of similar character, re-
quiring |1f_'dtmg and heavy processing are [u.rﬁumf_d
directly heside the ﬁtldmg and fabricating area in the
triangular shaped section of the shop. Mountings such
as nipples, flanges. nozzles, and the like, are welded or
holted to the various vessels also in this area. The work
of machining and finishing these attachments is per-
formed mn a wdl-eqmpped machine shop, housed under
the same roof as the main fabricating shop but separated
from it by a masonry wall. This machine shop is fitted
with a battery of six engine lathes, one vertical lathe, twao
planers, two power pipe threaders, a power hack saw and
a circular saw ; one milling machine and one shaper : and
a group of six drill presses of varving sizes for different
types of work,

The final finishing. cleaning and painting of completed
work takes place as a rule in the front half of the main
building at the north end. Easy access to railway cars
or motor trucks is available here and the completed
product can be shipped from the plant without disturbing
other activities,

The wvariety of products now being produced at the
Dover Boiler Works, Inc., is large. Tanks, stacks, pres-
sure vessels of all descriptions are turned ont. The tallest
smokestack in the country was built at Dover for the
Woolworth Building, New York, while the tallest on the
Pacific Coast in the Smith Building in Seattle, Wash.,
was also fabricated at Dover. Many of the sprinkler
system tanks installed and being installed in buildings in
and around the New York area are products of this shop,
In the construction of vessels of special design, credit 1s
claimed for fabricating the largest stainless steel plate,
96 inches wide by 272 inches long by 14 inch thick, into
a tank for a refinery still,

In addition, a series of twenty welded aluminum tanks
were built recently that are the largest yet fabricated.

Considerable work on nickel-clad steel and in building
large kettles for hreweries has also heen performed.

The Dover Boiler Works, Inc, wsually employes a
total force of 150, 125 persons being at work in the shops
alone,  During the worst perind of the depression, suffi-
cient work for 50 men was found to keep the plant
reasonably active,

Work of the A. S. M. E.

Boiler Code Committee

The Boiler Code Committee meets monthly for the
purpose of considering communications relative to the
Boiler Code. Any one desiring information on the ap-
plication of the code is requested to communicate with
the secretary of the committee, 29 West 39th 5t New
York,

The procedure of the committee in handling the cases
is as follows: All inquiries must be in written form be-
fore they are accepted for consideration, Copies are
sent by the secretary of the committee to all of the mem-
hers of the committee. The interpretation, in the form
of a reply, i5 then prepared by the committee and
passed upon at a regular meeting of the committee. This
interpretation is later submitted to the Council of The
American Society of Mechanical Engineers for approval
after which it is issued to the inquirer and published.

Casg No, 838

{ Interpretation of Par, P-17)

Taguiry:  Is it the intent of the requirement in Par.
P-17 which states that the minimum thickness of plates
m stayed surface construction shall be 5/16 inch, that
the outside shell of a vertical fire-tube boiler shall be
5/16 inch?

Reply: Tt is the opinion of the Committee that it is
the intent of Par. P-17 that only the sheets which re-
quire support hy staying shall be subject to the mini-
mum thickness 11:11rt"mnn of 5/16 inch.



The streamlining and decoration of
the front end of the Southern Pacific
locomatives is simple and effective.
The smokebox front i5 aluminum and
the pilot oranze with aluminum bands



Southern Pacific 4-B-4 type passenger locomative streamlined and finished to confarm to the train

Southern Pacific Locomotives

The Lima Locomotive Works, Inc., has delivered six
streamline passenger locomotives of the 4-8-4 type to the
Southern Pacific for use on the new Davlight train serv-
ice between Los Anpgeles and San Francisco to be in-
augurated during the coming spring. The locomotives
develop 74,710 pounds tractive force, including the trailer
booster.  The weight on drivers is 266,500 pounds, the
cylinders are 27 inches by 30 inches, the driving wheels
73% inches in diameter, and the boiler pressure 230
pounds per square inch.

These locomotives have been streamlined by enclosing
the sand box, dome and other equipment mounted on the
top of the boiler within a smooth casing, and by applying
deep aprons helow the outside edges of the running
boards, which join the metal-covered pilot in long
sweeping curves. The headlight is enclosed within a
casing which is faired into the smokebox door and
through the sides of which are openings for the illumi-
nated engine numbers.

A striking color effect has also been achieved by the
extensive use¢ of red and orange on the sides of the
locomotive and tender. The smokebox front is painted
aluminum and the train-number indicators are aluminum
with black stripes. The streamline hood of the pilot is
in orange with aluminum bands. The name of the train
is lettered in aluminum on the orange of the apron below
the running board on each side. The emblem associated
with the lettering is in red, outlined in black., The
marker lamps are in aluminum, The cylinders are fin-
ished in black, and the guides, the main and side rods
and the motion work are steel with a highly polished
finish. The tires and wheel rims on all wheels are
painted in aluminum, with steps and grab handles cad-
mium plated. The red on the sides of the boiler above
the running board and on the sides of the tender, sep-
arated by the band of orange, will match the same color
on the sides of the coaches and the yellow panel will
line up with the window panel of the coaches,

The boiler has an outside diameter of 86 inches at the
first ring. It is designed to carry 250 pounds pressure and

is built of carlon steel of basic flange quality. The fire-
box is equipped for oil burning and the combustion space
includes a chamber extending 60 inches into the hoiler
barrel. Welding is employed at the ends of the longitudi-
nal seams m the barrel courses, and the firchox sheets are
seal welded to the mud ring 12 inches each way from the
corners, Calking edges of the back firebox are lightly
welded to the crown sheet after calking. The staybolts
are of Ulster iron with an installation of Flannery tell-
tale type flexible balts at the usual corner breaking zones
anid completely around the combustion chamber.

The fircbox is equipped with an installation of fusible
plugs of the type developed on the Southern Pacific.
There are three plugs along the top center line, one he-
tween the first and second rows of the crown stays, one
between the seventh and eighth, and one between the
fifteenth and sixteenth rows. Two laterally spaced plugs
are located hetween the eleventh and twellth rows.

The hoiter is equipped with a type E superheater
with a tangential steam dryer in the dome. An Ameri-
can multiple front-end throttle is built in the superheater
header. The feed-water heater is the Waorthington type
55A. The hoiler 15 also equipped with the Signal Foam-
Meter,

The foundation for these locomotives is a steel hed
casting with which the cylinders are cast integral. The
firehox is supported, both front and back, by expansion
sheets. These, are attached to bolting flanges which
extend practically across the entire length of the front
and back mud-ring members and are supported from
ample bolting flanges on the bed casting both inside and
outside of the side-frame parts of the casting,

The engine and trailer trucks are also General Steel
Castings design, the former with inside bearings and the
latter of the four-wheel Delta type. The trucks are all
fitted with oil-packed journal boxes. The driving wheels
are cast steel of the Boxpok type. All driving axles, as
well as the engine-truck and trailer axles, are of medium
carhon steel normalized and drawn,

The cvlinders are fitted with two-stage bushings which,
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General Dimenszions, Weights and Proportion s of the
southern Pacifie 4-8-1 Type Locomotives

oo Southern Pacifie

v+ Lima Locomotive Warks
LA

(5-52

co g bd—76A]

1936
. « Passenger

Ratlroad
Bouileler
Fype a f
I{u|!

I-'LI-\.
Servic

Lrrensanms © ) i
Height 1o top of stack, ftoand 1m0 <.coaae-ne- Z:l;l _-t
Height to center of beiler, T and i copoenes |-'i'—-'|.:|
Width overall, in. ccialirierasimmanens ity o

Cvlinder centers, in, e
Weights in working order, Ih.:
Ly drivers
O fromt truck

L 26, 5

|"|||'II||'.‘- 3 -l'i !I

Engine amd tende e
Wheels, diameter autside tires, in

DTN it o s e e e

Ir |I track soiaisiarnsenaeaane

. ||I||h

numher, diat

akve L
Valves tan type, size, in
".1|:a.||l|||| travel, ML, cia.a-

‘-lr.:ll s, i, :
et cleacatics, n.

Tubes, number and diameter
Flues, nunther and diameter, 1
L. rnl.i'll aver tube sheets

Superheating
Cnmb, evap
Feed-water

Tender:

= '| :
heater, £y

] Nyt 'Iem.l:h
General data, estimated
Eated tractive force,
pressure, 1h,
Rated tractive foree,
Total pated tractive force

enpine, B3 percent hoiler

I.-m_n.l,er

Weight Grinns
Weig on drivers wetght engine, percent. ., 0.2
Weight on |1|'il.¢.-'- -+ tractive force o 428
Weight of engine comb. heating sorface. ... 6463
Paile T pTopDn SRS -
heat.  sorface, |-|.r|r|'r evap, heait,

percent  comb. heat,

I
ru e flue hea
"1 anerheat

hies
1 ve o i
Tractive surface., |
Tractive < fia. drivers -

by fomb,
heat, =urface ...,

lilke the valve hushings, are of Hunt-Spiller gun iron.
The valve bull rings are also of this material and are
ftted with Hunt-Spiller duplex sectional packing rings.
The pistons are of cast steel, without separate bull rings,
and are fitted with the Locomotive Finished Material
Compaty's bronze packing rings.  Paxton-Mitchell pack-
ing 15 applied to the valve stems and piston rods,

All rods and motion work are finished with a high
polish, free from surface marks, in accordance with the
practice of the builder. The back end of the main rod
and the intermediate side-rod connections are fitted
with floating bushings, having fixed bushings of Hunt-
Spiller gun iron. The bearings on the front and back
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crank pins are fixed bushings. The locomotives are
fitted with the Walschaert valve gear having a maximum
travel of 714 inches. They are equipped with the Alco
reverse gear and the Valve Pilot for cut-off control. In
order to prevent hooking up to a cut-off of less than 25
percent the guadrant from this point to the center is
blanked. The valve motion parts are of medium steel
like the running gear and crank pins, with the exception
of the eccentric rod and radius bar which are of mild
steel,

The tender is of the rectangular type and is designed
in cross-section to conform with the exterior of the
coaches of the train. It is built up on a cast-steel water-
hottom underframe. The tank has a capacity of 22,000
gallons of water and carries 6275 gallons of fuel oil

The schedule for the Davlight trains will he consider-
ably accelerated over the present running time. The
trains will operate over the Southern Pacific Coast Line
via San Luis Ohispo, a line which has a maximum
grade of 2.2 percent, with grades of 1 percent over a
large part of the run. The trains now being built will be
of light-weight construction, with six of the coach body
units articulated into three pairs and the remaining six
cars each an independent vehicle, Exclusive of the
locomotives, the train will weight 1,187,500 pounds and
will be 870 feet long. It was the need to haul these trains
at high speeds under the difficulties imposed by the line
that led to the development of a locomotive possessing
both high tractive force and the ability to make high
speeds on level tracl.

The general dimensions and weights are given in the
table.

Heating and Ventilating
Exposition Planned

The Fifth International Heating and Ventilating Ex-
position will be held at Grand Central Palace, in New
York City, January 24 to 28, 1938, Since its inception
m 1930, the Heating and WVentilating Exposition has
been held every two vears. The first showing was in
Philadelphia, the second in Cleveland, the third in New
York City, and the fourth, which took place in 1936, was
held in Chicago. Each successive exposition has et
with an inereasingly active response, hoth on the part of
exhibitors and audience, The presentation of the exposi-
tion in leading cities in different parts of the country,
coupled with the growing interest in air conditioning, has
made it a most significant industrial exposition which has
drawn attendance from all over the world.

Significant in connection with the Fifth Exposition
scheduled for early in 1938, and for which plans go for-
ward during the entire twelve months preceding, is the
trend to new building activity which is a natural part of
national recovery. Healthful living and efficient working
conditions necessitate new expenditures for modern heat-
ing and ventilating equipment. In every section of the
United States, it is becoming recognized that the atmos-
pheric conditions in the home, office, and factory are
properly a subject for year-round attention, For in-
stance, it iz as natural to cool buildings in summer as it
is to heat them in winter, and most of the important
new building construction is being planned with a view
to the installation of suitable equipment to maintain
optimum temperature and humidity conditions through-
out the vear, regardless of the weather.

The annual meeting of the American Society of Heat-
ing and Ventilating Engineers, under whose auspices the

exposition is held, will take place during the same week
in New York., Three floors of Grand Central Palace
have been reserved for the :_';\;]_w):-iitiuu. and Eln'jtz'lt:il:lns tis
participate have been extended 1o a number of organiza-
tions in the fields concerned with the heating, ventilating,
and air condittoning industry.  All former exhibitors
have received advance notification of the event. The
conduct of the t‘.\:]JUHI—lI—H]l and all details of exhibit ar-
rangement and leasing will be in charge of the Interna-
tiomal Fxposition Company, Grand Central Palace, New
York, It will be under the personal direction of Charles
F. Roth, manager, who was similarly responsible for the
earlier exposition.

Active Interpretations of the

A.SME. Boiler Code

Since the first edition of the Boiler Code in 1914,
the Boiler Code Committee has issued over 8500 cases
or interpretations of the rules in the various sections of
the code and the different editions of each, which affect
the application of these rules to boiler and pressure-
vessel construction.

From time to time revisions have been made in the
code rules to incorporate the intent of some of the cases
which have thus rendered these cases unnecessary ani,
as a result, some of them have been annulled. The large
number of apparently active cases has led to some con-
fusion in the use of the code and the Boiler Code Com-
mittee has recently undertaken a thorough study of all
these cases with a view to retaining only those which are
considered to be active.

The result of these studies is represented in the fol-
lowing list of cases which are the only ones active on
June 26, 1936. The present active cases include those
which have heen issued after that date.

The Boiler Code Committee will continue the work
of making such revisions as are necessary to permit the
annulment of more of these active cases in order to re-

duce the number to a minimum.
2 403 GO0 J0a 759 B4

49 454 A0 712 Jod 203
104 463 608 715 768 211
110 474 (FX 1) 716 771 2lia
154 505 635 J1a 778 B817
163 515 G50k 724 780D 219
169 532 670 732 781 220
185 542 G853 734 782 223
209 247 654 737 785 a224
234 549 691 738 786 825
257 A6 693 745 78BS 226
275 a6l 000 sal 792 227
397 575 71 752 793 828
403 S84 J6 753 795 829
406 SRE A3 754 796 230

Fuseer Hose—Designed to provide a wealth of easily
accessible information on rubber hose for industrial use,
United States Rubber Products, Inc., has just issued its
new “U.5, Hose Catalogue” for 1937, United States
Rubher Products, Inc., which has contributed so much
to the general development of hose construction and im-
provement, offers in this catalogue, its complete line,
embracing every type of hose for which a need may arise.
In addition to its complete line, it also offers the services
of its rubber chemists and engineers in solving difficult
hose problems for individual manufacturers.



Aceepiable methods developed for

Fusion Welded Power Piping

[n recent years there has been an increasing use of
fuston welding m the fabrication of power plant piping,
particularly for piping subject to the higher pressures
andd temperatures.  For numerons reasons it will be ap
parent that such lines must he absolutely tree from leak
age and, because of troubles that have heen experienced
in the past in trving to keep mechamcal joints tight,
fusion welded high pressure lines have become a practi-
cal necessity i most cases.

A high pressure pipe hine should be designed by eon-
sulting engineers or by others who have experience in
such design.  The proper thickness of pipe, the quality
of pipe material, and the general lavout with suitalile
provisions for expansion and conmtraction are the e-
stgner’s responsibility.

It 15 the rvespomsibality of the contractor who installs
the line to meet the requirements of the designer and
alse 1o see that the required quality of welding 15 ob-
tainied,

As an organization making inspection of fusion welded
pipe lines, Hartford Steam Boiler is mterested primarily
in safety, and it will be apparent that the physical prop-
erties of the fusion welded joints are a large factor in
the safety of a fusion welded pipe line,

Considerable thought has been given to the quality of
welding which shoulid be required i high pressure pipe
line work, Aany purchasers. having in mind the classi-
feation for fusion welded pressure vessels adopted by
the A, 5. M. E. Code, have specified “Class 17 for the
quality of the welding,  The mtent of the code in refer-
ring to classes was primarily for a distinction in the de-
gree of severity of service for a vessel rather than for
the quality of the welding, although there was some dif-
ference in the requirements for weld quality, Becanse of
the improper interpretation placed upon the designations
“Class 1," “Class 2, and “Class 3,” the Unfired Pres-
sure Vessel Code has discontimued these desipnations a
now refers to paragraph designations such as “U-68.7
U9 and “U-70""  There is little difference in the
tensile strength, ductility, and soundness requirements of
welds for U-68, (formerly Class 1) and U-69 { formerly
Class 2 pressure vessels,  The outstanding difference
between the two lies in the manner of accomplishing the
end desired.  For UT-68 vessels a test weld must be made
for every vessel, the major seams must be radiographic
ally examined, such as by Xeray, and all vessels must be
stress-relieved by heating.,  For 17-09 vessels the intent
15 that a procedure [or welding must be adopted by the
manufacturer, which procedure must e investigated by
making sample welds and qesting such welils Tor tensile
strength, ductility, and soundness,  Every welding oper-
ator must then be examined for his ability to make, In
the procedure that has been adopted, welidls which will
have the required tensile strength, ductility, and sound
ness. It 15 assumed that if the adopted procedwre of
welding s followed and only qualified welding opera
tors are used, the resalts obinined in actual construction
will comform to the results obtained under test,

In a fusion welded pipe line, to meet completely the

I fore

* Fram thae

the Imternational
w200 19%6.
Flartiord  Bieam  oiker

convention  of

 paper presenterd
¥ I aher

tiog, St
el engineer,
spection and Tn=nrance Company

By William D. Halseyt

requirements of the A 5 M. E. Code for Class 1, or
what is now known as U-68, it would be necessary that
every welded joint be examined by Neray. Obviously
such a procedure would he impractical and 1n most cases,
inpossible, hecanse, Lo phtain the best results in N-ray
examination, the film must be placed close to the weld
heing examined and on the _-t'."uru' n'.lll"lf‘r-:.'nl:.l'u‘ the X-ray tube,

To meet the stress-reheyving requiremients every scc-
tion of pipe contaning a weld would have to he placed
in a stress-telieving furnace after the welded joint be-
tween the sections had been completed, and for every
sroup of welded joints it would be necessary that a test
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weld be made for determination
tility, and specific gravity—a pri
festly impracticable.

When consideration is given to all the requirements of
the A. 5. M. E. Code as it applies to fusion welded boiler
drums and U-68 vessels, it will be apparent that they
cannot be met from a practicable standpoint, nor are they
applicable to fusion welded pipe line construction. The
proper procedure for fusion welded pipe lines is to call
for a specified technique of welding, an investigation of
that technique to determine that it will ]:Hu'luw certain
desired results, qualification of the welding operators
under such procedure of welding, and an insistence that
that procedure be followed in actual construction. It is
upon this principle that the requirements for welding in
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the American Standards Association Code for Pressure
Piping are based, although certain recent developments
have brought about some changes with respect to the
method of qualifying welding operators, which might
well be incorporated in the A, 5. A. Code,

Within the near future Hartiord Steam Dotler will
adopt a new inspection procedure for pipe lines it is
called upon to mspect.  The first requirement will be,
!h'1'<'lllr-l_ﬂ':'. that the fabricator or ]li]uin;_: contractor adopt
a specthe procedure for welding and that he demonstrate
to the company’s representative that such procedure will
produce welds having satisfactory tensile strength, duc
tility and soundoess,  The method to be {ollowed to de-
termine these factors is outlined in the “Tentative Rules
for the Ohalification of Welding Processes and Testing
of Welding Chperators,” as |:-L|hii;'\||k-rl by the American
Welding Society,

The second requirement will be for the fabricator or
contractor to demonstrate that all welding operators em-
ploved on the work can make sound welds when they
follow the outlined procedure that has heen investigated
Fl|1'_| I"JLH_Hl satisfactory.  The procedure for the qualifi-
cation of a welding operator is outlined also in the “Ten-
tative Rules™ referred to above.

The third requirement will be that a representative of

a5
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the Company make a sufficient number of visits of in-
spection during the fabrication of the pipe line for the
purpose of checking upon the procedure for welding,
Particular attention will be paid to the materials that are
used, as such materials determine to a large degree the
quality of weld metal that will be ohtained.

[t will be required that all welding operators he as-
signed an identifying number or symbol, which number
or svmbol must be stamped adjacent to every weld which
the operator makes. Upon the completion of the work,
the inspector will remove from the pipe line a complete
welded joint or a specimen from the joint for each weld-
ing operator, and these welds or specimens will be exam-
ined for soundness,

As lomg as such examinations show that the individual
operator is doing acceptable worl by the prescribed pro-
cedure, no re-qualification tests will be required.  In
other words, the individual operator must pass an initial
examination to demonstrate his ability, and will he held
fairly close to that quality of workmanship through the
medium of a check on his work on the job.  In unusual
cases some other method of inspection may he agreed
upom by the owner or purchaser and the inspecting com-
pany.

The Anal step in the inspection will be,
hvdrostatic test.

Some pomnts of the above procedure in the inspection

of course, the
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of fusion welding on pipe hnes are worthy of further
discussion,

It is of particular interest to note that the American
Welding Society's “Tentative Rules”™ recognize the prin-
ciple that tensile sirength and ductility v weld metal are
determined by the procedure or technique of welding.
This procedure or technigque mvolves all the variables en-
countered.  Consideration is given, not alone to the gues-
tion of whether the gas or metallic arc process is used,
but also to the specific kind of welding wire, to the shape
of the welding groove, to the quality of fame, to the
number of heads deposited, and several other iteimns
When it has heen determined that a given procedure will
produce certain tensile sireneth and ductility of weld
metal, it is then uscless to test every operator's work
for tensile strengsth and ductility hecanse those qualities
are predictable under the given procedure.  For the qual-
ihcation of a welding operator under any given process
it is mecessary to know, not whether he can produce
welds of a certain tensile strength and  ductility, b
rather, whether he can make a sowird weld by that proc-
ess. By a sound welid is meant one that is properly fused
and without excessive slag nclusions or porosity

The “Tentative Rules for the Oualification nf \Welding
Processes and Testing of Welding Operators” give sug-
gested forms for the writing of specifications far=iiffer-
ent methods of welding, but no spectfic instrictions for
welding are given. Tt is the duty of the person or per-
sons having responsible charge of the welding to write
the specifications setting forth in detail the method ta e
followed. No limitations are placed on the methods ta
he used and there is entive frecdom for the development
of new ideas.

For the qualilication of a process, it is necessary that
welded 1|i]1L‘ jomnts e made 1m0 those positions which are
to be encountered in actual construction, and the welid-
ing af these joints must he done in accordance with the
specifications.  From cach of these test joints there are
removed two redoced section tensile specimens, twao free
bend specimens for ductility, two root brealk specimens,
two side break specimens, and two nick hreak specimens,
The specimens {or the reduced section tensile tests are
prepared for testing as shown in Fig, 1. The specimens
for the free bend are shown in Fig, 2, those for the root
break specimens in Fig, 3, those for the side brealk speci-
mens in Fig, 4 and those for the nick break specimens in
Fig. 5.

The methods for testing the tensile, free hend, and
nick hreak specimens have heen in general use for several
vears and need no conunent here.  The methads of test
ing the root hreak and side hreale specimens are shown
in Figs. 6 and 7 respectively,

In the case of pipe lines which are welded with hack-
ing strips or chill rings on the inside of the pipe, the
specimens shown in Fig. 3 are polished on the sides and
etched m a beling solution of 50 percent rl_'n'([l'l'bl_"l'lrill'il:

Bailer Maker and
Plate Fabricator

acid and water.  This method of testing is used instead
of the root break to determine what penetration mnto the
chill ring has been obtained.

The side Lireak test is somewhat new. It had heen felt
1hat the mck hreals sprecHnen ]ni;_;]][ 110t r::\."_';;] defects th?!
might exist on the side walls of the welding groove. To
imvestipate this matter a defective weld waﬁlmadc in
which there was a slag streak of somewhat nunor pro-
sortions on the side wall,  The weld was X-rayed and it
wis found that the defect continued throughout the
length of the weld.,  Four nick hreak specimens and th}'ee
side break specimens were removed. Two of the nick
hreak specimens were broken in the customary manner
with a ||ni-;L, sharp blow, and the other two mck hrelak
specimens were broken by a slow bending. All of the nick
reak specimens broke divect]y through from llnch to
noteh as shown in Fig, 8. The side break specimens
broke throngh the side wall defect as shown in Fig. 9.

In the qualification test for welding operators only the
face break. root break, side break, and nick break speci-
METs are :1_-.1'1]. ']‘.'w face hreak test 'i'- made n the same
manmner as the free hend test except that no measurement
is made of ductility.

It 15 not to be expected that perfect welds will be de-
manded.  There must be some tolerance and, therefore,
there must be some method of evaluating lack of sound-
ness,  Thas, consideration must be given to what consti-
tutes a defect.

The company has adopted the following standards for
welded jomts m pipe lines:

Tensile Test—The reduced section tensile test speci-
men shall show an ultimate tensile strength not less than
90 percent of the tensile strength of the pipe material,

Free Bend Test—The ductility. by the free bend meth-
o]l shall be not less than 20 percent,

Sonndness—The permissible total depth of all zones

The follawing skatches illustrate typical views of the face
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of defects on any plane parallel to the throat of the weld
shall not exceed 10 percent of the specified weld throat
dimension in the case of fillet welds, or of the thinner
of the two parts jomted m the case of butt welds,

Defects are dehned as gas pockets, slag inclusions, anid
lack of fusion exceeding 174 inch in greatest dimension.
Typical cases of zones of defects are shown in Fig. 10.
For single welded butt joints without backing rings, all
defects in a zone of 10 percent of the pipe wall thickness
at the root of the weld may be disregarded,

The length of any permissible defect, measured on a
line perpendicular to the throat of the weld, shall not
exceed o inch.

When joints or specimens of joints are removed from
the completed line for examination, no single zone of
defect in excess of 10} percent or a total of all zones in
excess of 20 percent of the pipe wall thickness will he
permitted. The 10 percent zone at the root of the weld
in single welded joints without backing-up strips will he
disregarded and the M4-inch limitation on the length of
a defect will not apply to lack of fusion between lavers
of welding.

If the defects found exceed 50 percent of the wall
thickness the work of that welding operator will not be
accepted.  If the defects exceed the 20 percent limit
given above but not the 50 percent limit, two additional
joints or specimens for each welding operator will he re-
moved.  Should these additional joints meet the 20 per-
cent requirement the work of that welding operator will
be accepted. However, if either one of the additional
joints or specimens shows defects exceeding the 20 per-
cent limit, the work of that operator will not be accepted.

When a complete joint is removed from the pipe line,
examination will be made hy a root bend test of speci-
mens taken at the top, bottom and two sides of the joint
and all specimens must meet the requirements,  If they
do not, the remainder of the joint may be subjected to
the root bend test and judgment of the joit made upon
the average condition of all specimens.

It must he understood, however, that even though the
specimens may technically meet the requirements, the
inspector shall have the right to call for :_uldi_tinn_al speci-
mens, if, in his judgment, further mvestigation 1s neces-
sary to determine satisfactorily that the welding is safe,

The matter of position in which the welding is done is
of paramount importance and a procedure of welding
should be investigated, not in one position but in all pesie
tions which may be encountered in actual construction,
and each and every welding operator should be examine
for his ahility in all positions, Furthermore, it must be
horne in mind that the average welding qualification test
is made under the most advantageous conditions and sue-
roundings, Frequently the welding operator must en-
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counter wuch more difficult conditions on the actual job.

When the oxy-acetylene process 1s used, the average
welder is apt to secure better results by the use of mul-
tiple layer welding.*

Those wha have responsible charge of welding should
give serious thought to these matters and determine to
their nwn positive satisfaction, and not by the word of
any other persom, that a certain technique of welding is
proper and that it is followed in the execution of work
for which they are responsible,

As regards the requirement that a welded joint or
sample from a welded joint be cut from the work of
every welding operator, there are some very pertinent
facts to be considered. A welding operator may demon-
strate his ability to make a sound weld by a given proc-
ess and under the most adverse conditions. Human
beings, however, are at times peculiar in that, while they
may have the alility to do a certain job, they do not
alwavs extend themselves to accommplish the resulis of
which they are capable. In several instances welded pipe
lines have been constructed by operators who had dem-
omstrated their ability to make sound welds, vet joints
cut from the line have revealed unsound welds. Fig 11
shows an example of this. A constant prodding thought
in the mind of a welding operator, to encourage him to
do his best work: at all times, will have a most heneficial
effect and will be the most effective instrument that can
he used to secure properly welded joints.  Certainly no
competent and conscientious welding operator could pos-
sibly object to such a procedure.  Both employer and
employve, knowing that a sample will be taken, are stimu-
lated to continuously endeavor to avoid the penalties at-
tached to unacceptable work,

There 1s a bright future for fusion welded pipe lines,
That future will be safeguarded if every possible effort
is made by all concerned to make doubly sure that all
welding be consistently of high quality.

Popularizing Welding
by Way of the Radio

Welding is the art of sewing iron and steel together,
Fennett Chapple, vice-president of The American Roll-
ing Mill Company, Middletown, O., and “Ironmaster”
of the Armco Band radio program over the N.B.C. Blue
network, told his audience during a recent broadeast,

He emphasized the importance of talloring new iron
and steel garments for the world, describing the auto-
matic welding machines that make possible the hundreds
of hetter products that serve both home and industry.

The text of his chat: “Tonight is Sewing Circle night
for the Ironmaster, so draw your chairs up close; for
I'm going to tell you something about welding—the art
of sewing iron and steel together through the use of
terrific heat.

“You perhaps have seen a strange hooded figure
crouching over a street car track with a brilliant light
sputtering all about. He's sewing a patch on a steel
rail—that's all.  Instead of a needle and thread, the
welding operator has a piece of welding wire which is
melted by the tremendous heat, and the molten metal is
used to make the patch,  Or perhaps we visit a great car
foilding plant and see a huge flash-welding machine in
operation, Tt takes the whole side of a car, with its many
pieces held firmly in place, and in the flash of an eye
welds them together as one.  Or perhaps we see an auto-
matic welding machine creeping over the joint of two

* This subiect was discnssed in two popers given before the American
Welding Socicty at Cleveland in Octaher, 1916,



heavy ron plates like a gant glow worm, fusing them
together and leaving its deposit to cool in the sputtering
glare.

"Welding has come mto the world of industry very
rapicly i the past few yvears, especially since the
World War, To be able to create a one-piece tank or
furnace of 1iron or steel 1|I'I'||I,1Lt1l the use of '-'t'l']*HTIg. 15
a worthwhile contribution, and the fimshed product is
stromg and leakproof.  This is more important than we
realize at fArst, for the world is leaning more heavils
upon the use of water, il and gas, You may not fully
realize how important weldmg s to the home todday
Take your ml burner tank, vour water heater, or any
underground tank—welding has plaved an important
part in the development of these products.

“Welding, too, has had an important part to play in
modermization,  Designers set the streamline fashions
m new style metal creations and take them to the shop
where busy welders work at the task of tailloring new
attractive iron amd steel gaviments for the world.”

Huge Manifold
Fabricated by Arc Welding

Not a seven-nosed mamnuwith unearthed from sub-
terranean haunts, but the arc-welded inlet manifold to
the Gene pumping station on the 5236 000000 Colorado
River Metropolitan Water District Aqueduct, scheduled
for 4:(-1||]1'|L'|:i|r1| im 1938, This mant arc-welded steel
pipe {(note size of men on top of structure ) was fabri-
cated hy the Consolidated Steel Corporation, Los
Angeles. A great deal of feld work was necessary and
Fleetweld electrode, as well as numerous machines,
manufactured by The Lincoln Electric Company, Cleve-
land, were used,

The capacity of the aqueduct—a hillion gallons of
water per day—will not be used immediately. Conse-
quently only three of the outlets—those at the far end
of the illustration at the right will feed the pumps when
the aqueduct is completed. Later, when [uture needs
demand, pumps will be added to the other four outlets
which for the time being will be closed by bull plugs.

This colossal welding job in the field is but one of
miny which prove the adaptability of the processes un-
der almost every conceivable condition,

Boiler Code Committee
Celebrates Jacobus’ 75th Birthday

(O Friday evening, January 29, at the Engineers’
Club, New York, abont fortyv members of the Boiler
Code Committee of The American Society of Mechanical
Engineers and their guests celebrated the seventy-fifth
birthday of Dr. D. 5. Jacobus, who is chairman of the
committee, and a past-president and an honorary mem-
her af the Society.

The birthday dinner followed one of the regular meet-
ings of the committee and inasmuch as Doctor Jacobus
had no suspicion of what had been planned, great adroit-
ness and a certain amount of evasion had to be practiced
in order to nsure his presence, oy

Henry B, Oatley acted as master of ceremonies for
the informal committee that arranged the dinner, and
;|_|nir| |;L|1u||rg| .'|:||;|:] ;’|_F:-!|]5[11:\|:' rl._':'H] an account IIF ﬂlﬂ.‘ Hr.:ilt:r
Caode ““foothall team”™ on which each member played
some characteristic part.  As a sports writer, Mr. Oatley
is a keen critic of prowess in team play, and he did not
hesitate to comment on the weak as well as the strong
poants of the individual plavers. He also read from
numerons letters and telegrams of congratulation that
had heen sent by friends of Doctor Jacobus who could
not attend.

Following Mr. Oatley’s exposé of the personnel of the
toiler Code Committee, H. H. Vaughan, who had come
all the way from Montreal to honor his former associate
on the comnuttee, undertook the task of toastmaster
anil called upon a dozen or more persons to pay tribute
to Doctor Jacobus and recall happy days and historic
mcidents, Dr. W. H, Durand, past-president and honor-
ary memhber A5 M E | spoke for the society, and C. B.
LePage, assistant secretary., for Secretary Davies and the
headguarters staff,

H. Leroy Whitney, after a 1.l.'5|:1_1.' preamble, 111'|_~:-;-11L¢rj
Doctor Jacobus, as an expression of the esteem of the
committee and on hehalf of its members, a gavel hand-
sonmely ferruled in silver on which an appropriate in-
seription had been engraved.

In acknowledging the savel and the felicitations and
1.""|I5.{I'il1lllil1il'lll-~ of |Ii*-\. |_'|||'||':I,_'_:I,'||.'*-C_ |]||1_'[|'-|' _[.'h_‘nhu_- -11'.-,1!“_'
of his deep emotion at being thus honored and recalled
somme of the interesting experiences that had enlivened
his association with boler-code work,

Giant welded inlet manifold for Colorado River Aqueduct




/\/\agna luxing Pressure Vessel Welds”

Application of the magnaflux test tn pressure-vessel
welds is a rather recent development, oil companies hav-
ing specified it on certain classes of this work only within
the last 18 months. This method of testing was first
applied by our company to the alloy welds of vessels
lined with ferritic stainless steel in which the liner was
fastened to the carbon-steel backing plate by resistance
or arc welding, or a combination of hoth, Suhbsequently,
magnafluxing was used as a final test after the hydro-
static test for all welds of vessels not X-raved and for
all welds of vessels X-raved hefore stress relieving.
Where vessels have been X-rayed after stress relieving,
the test has been applied only to welds, such as nozzle,
manhole, and supporting-lug welds, that could not he
M-raved.

ComprLeETE ok Locar Macw¥eTIZATION MUsT
Precepg TeEsTING

A pressure vessel to be magnaflux tested must first he
magnetized. Therefore, this test is not applicable to
welds of the nonmagnetic austenitic-type steels such as
the 18 percent Cr, 8 percent Ni grade. Vessels may be
either completely or locally magnetized, depending some-
what on preference or on the quantity of testing to he
done.  Where vessels are large and have many feet of
welded seam to be tested, or where a vessel is alloy lined
for corrosion resistance and the entire inner surface is
1o be tested, magnetizing the whole vessel at once is
probably most convenient for the inspector. Where only
a small length of welded joint is to be tested, local mag-
netization by ecither of two methods may be quicker.
However, some manufacturers prefer to use local magne-
tization even though large areas are to be tested.  Where
large areas are tested by either complete or local magne-
tization, they should he mapped so that no portion will
escape inspection.

A wvessel to be magnetized entively is wrapped with
cable, and to perform a thorough job of testing it must
be tested separately with a girth wrapping and with a
longitudinal wrapping. Welder's cable is satisfactory.
The first step 15 winding from 6 to 14 turns of cahble
around the girth of a vessel at the center and connecting
the cable ends to the terminals of a welding generator.
The quantity of current to he used can be gaged roughly
by determining whether the ends of the vessel are mag-
netized enough to attract small pieces of steel. On a
vessel of 1994 inch wall thickness, 8 feet in diameter,
and 40 feet long, wrapped with eight turns of cable, a
current of 300 amperes has produced satisfactory mag-
netization,

When the vessel is magnetized, the test is performed
by sprinkling magnaflux powder. which is finely divided
iron, mixed with some other mgredients, lightly over
the weld and striking the plate alongside the weld with
a hammer to cause the powder to arrange itself and line
up over any defects that are present.  Where a erack
exists in a magnetized vessel, the powder will attempt
to hridge the gap hetween the two edges. Should the
vessel he rather strongly magnetized, the powder may
line up on the high spots of the ripples of a cover hbead
or at sharp changes of contour but a light jet of air will
remove such lines. If a crack is present, even a strong
jet of air will not remove the powder line,
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By -J. W. Yanti

Ii the surface of a weld to be tested slopes too much,
the magnaflux powder will shde off and will not give a
good ndication.  When testing circumferential seams,
the vessel must be rolled as the testing progresses and
only that portion of the seam, from which powder will
not slide off too readily, tested.

When a vessel is magnetized by energized cables
wrapped around the circumference, the path of the mag-
netic flux is parallel with the longitudinal axis, and weld
defects, such as cracks perpendicular to the flux path,
will cause the greatest magnetic disturbance and will
show powder lines more readily than defects parallel
with the flux path. Weld cracks running parallel with
the flux path, that is, perpendicular to the cables, may
not show at all.  Thus, to msure that dangerous weld
imperfections are not missed, cable must be wrapped
around the vessel a second time—this time in a longi-
tudinal direction. :

In longitudinal cable winding, nozzles in each head are
an advantage since the cable is then led in the nozzle at
one end. out the nozzle at the other end, and carried back
along the outside of the shell and again inserted through
the entrance nozzle until six or eight turns are made.
The cable ends are attached to the terminals of a weld-
ing generator. Wrapping cables longitudinally is a
more efficient way of magnetizing, since the magnetic
flux has a complete metallic path around the circumfer-
ence as compared with the air path from end to end of
a girth-wrapped vessel,

If a vessel does not have a nozzle in the upper head,
the cable can be hrought out through a side nozzle or
manhole near the top. The vessel will not be magnetized
heyond the cables and a portable means of magnetization
such as electromagnets must be used to test the re-
mainder. If an upper-head nozzle is too small to accom-
medlate enough turns of cahle, a set of bus bars can some-
times be made up, each one being insulated from the
other, and the assembly inserted through the nozzle, The
individual turns of the eable can each be attached loth
nsicle and out to a separate bus bar, and the circuit com-
pleted in that manner,

PortarrLE ELECTROMAGNETS Provipe Locar
MAGNETIZATION

When a vessel is small or when the quantity of weld-
ing to be tested does not justify magnetizing the whole
assembly, a pair of portable electromagnets or one with
a U-shaped core can be used to magnetize small areas at
a time.  About a foot of seam should be tested at a time,
once with the magnets straddling the seam and once with
the magnets about 1 foot apart on the seam. This pro-
cedure should locate either longitudinal or transverse
cracks in a weld., The electromagnets will be found rather
burdensome to handle due to their weight 1f much weld-
ing is to he tested,

* Presented at the Welding Practice BSymposium which was sponsared
jointly by The American Society of Mechanical Engineers and Amorican
Welding Society, Chctoher 22.21, 1936, Cleveland.

t Standard €] Company of Indiana, Whiting, Ind.



Another means of local magnetization is to pass a
heavy current through the area to be tested. This can
he accomplished by an apparatus having two metal fin-
wers set in an insulating handle, and having no contact
with each other. The contact points are pressed on the
surface of the vessel, the area between them 1s masne-
tized by the flow of corrent and the test is made while
the current 1s omn.

The defect most readily indicated by the magnaflux
test 1s a crack that extends to the surface of the weld,
even the shallowest crack or checks showing a powder
line, In numerous welds of an ar-hardening steel, the
radiographs of a given length of welded seam showed no
defects, but a powder line appeared on the magnaflux
test. The canse of the powder line was determined by
chipping and, in each instance, was found to he a surfac
crack about gy inch deep.  Since the total thickness of
the weld was abhout 135 inches, the cracks were too shal-
low to show on the radiographs and, without the aid of
the magnafux test, were nvisible although some could he
seen with a magnifving glass.

More serious defects have been found in welds around
nozzles and manholes.  In one case, the outside fillet
weld around a 20-9nch manhole of the ntegral reinfore-
ing-pad, extended-neck type was heing tested.  Hefore
the magnaflux test, an air pressure of 100 pounds per
square inch had been introduced hetween the vessel plate
and the nogzle pad, and painting the weld with a soap
solutiom revealed no leaks.  In magnafluxing, the powder
tended 1o concentrate in the crevasses that were located
between the circumferential heads of weld used to build
up the outside fillet around the manhole pad, but it could
be blown away easilv, indicating that a sharp change in
section, and not a crack, was causing the powder lines,
At one location in the fillet, a powder line 1 inch long
that crossed one head of weld could not be remaoved with
an air jet. Exploration of the cauwse of this powder line
showed that the outside fllet weld was cracked for three
quarters of the distance around the manhole although the
crack had come to the surface only at the location of the
powder line.

Weld cracks extending perpendicular to the wrapping
cables may not be found by magnaflux testing. In a
vessel that had not heen X-raved, the cables were hirst
wrapped circumferentially, and several transverse cracks
were found in two girth seams. When the smme seams
were later tested with the cables wrapped longitudinally,
lt'laﬂ_'l.- More ITAnNsyerse (_'r.'l,l;_'l'.,"'\. wiere f!'l'l_]['l_l'[.

An unexpected location of cracks in a pressure vessel

ras found while the head seams of a drum with a wall
M & inch thick were heing tested, The powder falling on
¢ tangential section of the head formed a multitude of
lines parallel to the axis of the vessel around nearly two
thirds the circumference of each head. When the powder
was blown away, very ne lines could be seen on the sur-
face of the nxide seale. The scale was groand away and
the metal itself was found to be checleed, Aloat 14, imch
of metal had to he removed to elininate these checks or
cracks which had probably been produced in the head-
forming operation.  Had the magnaflux powder nol
fallen on these heads more or less by chance, this vessel
would have left the shop containing many craclks which
were probably of little conscquence at the time b
might have developed into something more dangerons in
SETVICE.

While some users of this test have reported fnding
subsurface defects repeatedly i other classes of work,
its efficacy for detecting subsurface defects in pressures
vessel welds is open to question.  With the exception of
subsurface porosity which will be discussed later, the
writer has never found any subsurface defects by this

test, either during routine inspections  or laloratory
investizations. Most of the welds l:m'[-ri.'[l_ by the routing
inspections had been N-raved and repaired hefore the
magnaflux test and, therefore, were not expected o
reveal anyv defects of importance other than cracks that
might have developed subsequent to the N-raying, UFher
pressure-vessel welds were not ."{-rf:}'vrl at any time,
however, and, in all probahility, contained some subsur-
face defects when magnafluxed. The specimens investi-
eated in the laboratory were welds that were known to
contain slag inclusions and unfused lip edges which, how-
ever, could not be located hy magnafluxing.

ietter testing conditions would prevail if the cover
beads on welded seams were removed and nozzle and
manhole filets were chipped smooth.  Tf this procedure
dirl nothing else, it would remove the cause of false ndi-
cations such as powder lining-up in grooves between
heads on nozzle fillets or powder lines forming on the
ripples and ridges of a seam cover head.  Furthermore,
detection of subsurface defects might he made mare
certain,

Strangely enough, one clear-cut detection of subsur-
face defects was the location of porosity, a type of weld
imperfection which, due to the relatively small size of the
individial centers of magnetic disturbance, would seem
to offer the least opportunity for location by magnaflux.
In this case, the welds of nine 20-inch, integral reinforc-
mg-prad, extended-neck manholes, each located in an
elliptical head, were magnafluxed before the heads were
attached to the evlindrical sections of the vessels. The
inside weld between the vessel and the extended neck
had been huilt up two heads higher than the inside sur-
face of the head and had been chipped and ground flush.
No porosity was visible on the surface. In testing these
welds, the powder elung to the surface i many small
spots on three of the manhole welds after the bulk of the
powder hail been blown away with a nuld air jet. A
number of these individual locations were marked, the
magnaflux test repeated, and the powder adhered to the
same spots.  Chipping these welds opened up areas of
comsiderable porosity extending to within Y44 inch of
the surface.

In conclusion, while many defects have heen located
by magnafluxing. these with the exception of the three
cases previously mentioned, have all been cracks that
extended to the weld surface. On several oecasions known
idefects in welds were not found by magnaflux testing,
although it is exceedingly well adapted to some weld
mvestigations,  In festing the welding contained in a
magnetic stainless-steel vessel-hner, no other type of test
will indicate the eracks as completelv. However, a valu-
able supplement to the masnaflux test on lined vessels
i5 a hvdrostatic test using a light oil. 1§ a liner is not
bottle tight, nil will collect between the liner and the
carlom-steel plate.  When the vessel is opened  and
dramed, the oil will seep out of any cracks in the liner
for as long as a week,  Although the ail test will not
disclose all the cracks in a liner, it may disclose some
defects that were overlooked in the process of making
the magnaflux test,

\s a final test of vessel welds, such as those around
nozzles and manholes, whose position makes them TS
Sible tn N-ray; as a final test of longitundinal and wirth
seams subsequent to radiographing and stress 1-?1'“.,;.5“#7‘:
or as a fnal test of Class-2 vessels, magnaflux is of
definite use i determining 1.rh{-lt]n-r these welds are
L'1'-'I'-'|~~'h._ Fhus, this test as applied to pressure-vessel
welds s a usefnl auxiliary to the X-ray test and, should
a techninue he developed which would locate subsurface
dlefects m e readily and definitely, could become of even
greater utility.




Practical Plate Devebpment—XX”

Irregular Transition Pieee

The irregular transition picce to be developed is shown
in Fig, 185, the elevation, Fig. 186, the end view, and
Fig. 187, the plan. The transition piece is square at one
end, round at the other end, the round end setting at an
oblique angle to the square end. For convenience, the
thickness of the plate has been omitted and the outline
shown has been taken on the neutral axis of the plate,

The first step in developing the transition piece is to
complete the end view by projecting the circular end
from the elevation. At any point on the line G'-H as
(' draw the profile of the circular end as shown in Fig.
187, Divide this profile into any number of equal parts,
the greater the number of equal parts taken, the more
accurate the final development. Sixteen parts were taken
in this case. Number the points from 1 to 16 as shown.
Then parallel to '-H draw lines through the points 1 to
16 of the profile, Fig. 188, extending them into the eleva-
tion, Fig. 185, cutting the line £'-F". Number the inter-
sections from 1" to 16" as shown.,

Then parallel to the center line M-N, draw lines
through the points 1" to 16" extending same into the end
view, Fig. 186, both sides of the center line E-FF. Next,
on the center line O-F of the end and plan, Figs. 186 and
187, at anv point as 0" draw the half profile of the cir-
cular end as Fig, 189, Divide the half profile into eight
equal parts and number the divisions from 1 to 16 to
correspond with the same points in the profile, Fig. 188,
as shown.

Parallel to the center line O-F, draw a line through
the point 1 of the half profile, Fig. 189, and extend same
down into the end view cutting the line drawn parallel
to the line M-N through the point 1, Fig. 185, locating
the point 1" in the end view, Fig. 186; then parallel to
the center line, O-F, draw a line through the point 2 of
the half profile, Fig. 189, and extend same down into
the end view, cutting the line drawn parallel to the line
M-N through the point 2°, Fig. 185, locating the point 2"
in the end view, Fig. 186.

Continue in this manner until the points 3", 4", 3%, 6",

Problem No. 17 for Readers to Lay Om

PROBLEM NO.I7

\“-hJ.F-"'

s
|

. =

The correct solution of Problem Mo. 17 will be published in the May
issue

By George M. Davies

7, 80 0N A0 11T, 129, :13% 147 157 and 167 of ‘the
end view, Fig. 186, are located. Connect these points
with a line which will be the projection of the circular
end into the end view, Fig. 186

In the end view, Fig. 186, connect the points 1” to 5"
with the point 8, 53* to 9" with the point 4, 9" to 13*
with the point £ and 13" to 1" with the point I, and in
the elevation, Fig. 185, connect the points 1° to 5 with
the point £, 5 to 9" with the point A4°, 9 to 13° with the
point £ and 13 to 1 with the point [’ as shown. These
lines represent the surface lines of the transition piece
and, in order to complete the development, it is neces-
sary to obtain the true length of these surface lines.
This is done by constructing a series of right angle tri-
angles as shown in Figs. 190 and 191,

To construct the right angle triangles draw any line
as a-y, Figs. 190 and 191, and at any points as r and
erect perpendiculars to -y,

From B, Fig. 190, step off along the base line -y the
distance B-1" equal to the distance B-17, Fig. 186, locat-
ing the point 1%, Fig. 190, and from B, Fig. 190, step
oft on the perpendicular the distance B-1' equal the per-
pendicular distance hetween the line A4’-B’ and the point
I', Fig. 183, locating the point 1', Fig. 190. Connect
the points 1°-17, Fig. 190, with a line, which line will be
the true length of the surface line B-1%, Fig. 186 or
#-1', Fig. 185.

Then from B, Fig, 190, step off along the base line
t-y the distance B-2" equal to the distance B-2", Fig.
186, locating the point 27, Fig, 190; and from B, Fig.
190, step off on the perpendicular the distance F-2° equal
to the perpendicular distance between the line A4'-B" and
the point 2', Fig. 185, locating the point 2°, Fig. 190
Connect the points 2-2", Fig 190, with a line, which
line will he the true length of the surface line B-27, Fig.
186, or B'-2', Fig. 185 Continue in this manner until
all the true lengths of all the surface lines in Figs. 190
and 191 are obtained, The bases of the right angle tri-
angles are taken in all cases, in their true lengths from
the end view, Fig. 186, and the altitudes taken equal to
the perpendicular distance from the line A'-B" and [F'-£
to the points 3 to 16" in Fig. 185

The true length of the surface line 1"-C, Fig, 186, is
ohtained in the same manner and is shown in Fig. 190,

Ta Deveror TaHE PATTERN

Draw any line as m-u, Fig, 192, and on w-n step off
the distance 1°-C" equal to the length of the surface line
1'-C, Fig. 190, Then with ", Fig. 192, as a center, and
with the trams set equal to -8, Fig. 186, scribe an arc.
Then with 1°, Fig. 190, as a center and with the trams
set equal to 1°-17, Fig, 190, scribe an arc, cutting the are
just drawn locating the point B", Fig. 192

Then with 1% as a center and with the dividers set
equal to the distance 1-2, Fig, 188, scribe an arc. With
B, Fig. 192, as a center and with the frams set equal to
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2'-2", Fig. 190, scribe an arc cutting the arc just drawn,
locating the point 2°, Fig, 192, Continge in this manner,
taking the distances 2°-3°%, 3°-4°, 4°-3* equal to the dis-
tances 2-3, 3-4, 4-5, Fig. 188, and the distances B"-3%,
B"-4°, B"-5° equal to the distances 3'-3”, 4-4", and
5'-5", Fig. 190, until the line B"-5°, Fig. 192, is drawn.

With B”, Fig, 192, as a center and with the trams set
equal to B-4, Fig. 186, scribe an arc. Then with 5%
Fig. 192, as a center, and with the trams set equal to
5'-5", Fig. 191, as a radius, scribe an are, cutting the arc
just drawn, locating the point A", Fig, 192,

Continue as before making 5°-6°, 6°-7°, 7°-8°, 8°-97,
Fig. 192, equal to 5-6, 6-7, 7-3, 89, Fig. 188, and A4"-6",
A'-7E, A"-8°, A47-9°, Fig. 192, equal to &-6", 7'-7",
&-87, and ¥-9", Fig. 191. until the line .4"-9° is drawn,.

Repeat the process, making A"-E", E"-D" and D"-C"
equal to A-E, E-D) and D-C, Fig, 186, The small spaces
9°-10° to 16°-1" are taken equal to 9-10 to 16-1, Fig.
188, The distances E"-9° to E"-13% are taken from
Fig. 191 and the distances D"-13° to [”-1° are taken
from Fig. 190. The distance C"-1° also is taken from
Fig. 190.

Connect all the points with lines as shown in Fig. 192,
completing the full pattern of the irregular transition
plece.

(To be continued )

Hartford Steam Boiler
and Welding Prc:grzss*

Fusion welding today occupies a merited place of 1im-
portance in the fabrication of all kinds of pressure ves-
sels. In their construction, the fundamentals of good
welding technique are rigorously followed by many
shops, but, unfortunately, this condition of adherence to
gond technique is not universal,

- The somewhat sporadic growth of welding has led
to serious misunderstanding with regard to it, and to s
abuse by those who are uninformed respecting the factors
that control the production of acceptable welds. At the
other extreme, because of their experience with or
knowledge of welding failures, another group holds to
the view that welding is inadequate, and forthwith con-
demns everything of welded construction.  The number
of the latter group is decreasing, but men of this view-
point are still to be found in industrial circles, and their
contentions are valuable. Thev help to keep the over-
enthusiastic advocates of welding nearer to the middle
way.

Among the adherents of the “middle way™—adherents
of sound welding consistently achieved—are the insur-
ance company engineers, Even two decades ago they
were in agreement with forward thinking manufacturers
and plant engineers that welding had distinet advan-
tages. Properly controlled, said they, welding may
some day be a reliable aid to pressure vessel fabrica-
tion, Their predictions are heing fulfilled.

It was not until a decade after the war that pressure
vessels of welded construction were generally insured,
and then only after careful consideration of the shop
standlards that had to do with their construction, coupled
with knowledge of the use to which each vessel was to
he put. A more general acceptance of fusion welded
vessels for insurance came still later, after standards
for the construction of fusion welded pressure vessels
had heen outlined by the insurance companies, the

*From an editorial appearing in The Lecomefioe.

American Welding Society, the A, 5. M. E. Boiler and
Unfired Pressure Vessel Codes and the manufacturers
themselves through their individual efforts.

The Hartford Steam Boiler Inspection and Insurance
Company, as its contribution to the work of obtaining
welded vessels of proper construction, has insisted and
continues to insist that finished welds be of proper
soundness, strength and ductility.  Concurrently with the
adoption by the company of standards of acceptance for
fusion welided pressure vessels, engineers on the A, 5.
M. E. Committees revised the Boiler and Pressure Ves-
sel Codes so that they permitted construction by welding
in addition to other methods of fabrication,

The company since has adopted the A, 5. M, E. Code
ior Boilers and Unfired Pressure Vessels as its recom-
mended standard of construction.  Any wvessel built to
the requirements of that code and shop-inspected by the
company 15 acceptable for insurance, provided, of course,
that the conditions of service also meet the company's
requirements for insurance. However, the fact that a
manufacturer has demonstrated that his process is proper
and that his welders are competent to weld ordinary low
carbon steels does not necessarily mean that this same
manufacturer is experienced in  the construction of
welded vesselz of the new corrosion-resistant and other
alloy steels or for the welding of any of the many
non-ferrous alloys which are coming into use because
of their superiority for certain specific applications in
fields where they will be advantageous.

The need for greater care in the welding of pressure
vessels has been reflected by the engineering press dur-
ing 1936, DMore detailed specifications are given in
articles than ever in the history of welding, and the
writers further make it evident that they consider it
not only good engineering to say that some factors are
not known, but find it absolutely necessary to do so if
the papers that they present to men who know welding
are to be given credence. The atmosphere of “cock-
sureness” has nearly disappearcd, and there are heing
published many carefully written papers on the subject
of welding which are backed by tireless research. These
contributions to the subject are helping to give sturdy
impetus to the advancement of safe welding. Attesting
this advancement is the fact that welding is being used
for pressures in excess of 1000 pounds for boiler drums
and piping, that it is proving acceptable in the fabrica-
tion of unfired pressure vessels subject to high pressures
and temperatures and serious corrosive influences, and
that piping fabricated by the welded method is hoth
safe and economical of construction.  Of course, in all
stich applications of welding it 15 essential that the work
be done by proper methods and by welders whose
ability has been proved not alone by their years of ex-
perience but by proper tests and periodic checks on
their work,

Welders of pressure vessels and piping (as well as of
machinery) in 1937 will range all the way from the
owner of $50 worth of equipment and a pair of goggles
to the plant which has spent thousands of dollars on
the development of its technique of welding and of its
methods of testing the finished worle. 11 his experience
is inadequate, the owner of the §50 worth of equipment
and the goggles, or for that matter of much finer equip-
ment. mav not know that he doesn’t know how to weld
—and neither will the persons who hire him for weld-
ing realize that he doesn't know—until a weld fails and
discloses a lack of fusion, the presence of slag or porosity
or some other bad defect.

Having in mind all this, reliable manufacturers and
many individual operators have come to the conclusion
that the sooner users of welded vessels know that weld-



mg can be either skillfully or poorly done, according to
the technique of the welder, the more quickly will the
standard of all welding be improved. If all who weld and
all who use welding will inform themselves of its correct
emplovment and will insist on compliance with estab-
lished standards of quality and safety, the advancement
of welding in 1937 should be the most satisfactory thus
far made in the history of that process as applied to con-
struction,

Hartford Steam Boiler today is backing good weld-
ing technique with insurance accident limits in large
amounts on policies covering losses from accidents to
welded boiler drums, The company also 15 mnsuring
welded piping and welded unfired pressure vessels of
many kinds, Tt expects to insure many more such ves-
sels, but it will continue in the future, as it has in the
past, to insist, if insurance is to be weitten on them, that
welded vessels he desiemed and fabocated i accordance
with established safe practices.

Hot Plate Press
of Welded Construction

The accompanyving illustration shows a new 300-ton
hot plate press built for a manufacturer of plywood by
Williams, White and Company, Maoline, The plies,
spread with glue, are placed in the openings between
the hot plates at center. Tremendous pressure is ap-
plied and live steam, introduced mto the hot plates,
bakes the glue.

This interesting machine is 15 feet high, 10 feet wide
and 4 feet deep, front to hack. It weighs 20,000 pounds.
Steel plate used in construction is 1 inch thick and is
electrically welded to simple steel castings forming the
ends of the press. The large steel plates at the top of
its press are of sufficient size to prevent deflection.  The
welding was done by the shielded-arc process with

s

Welded hot plate press
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Lincoln equipment. Test of the weld under full pres-
sure showed only 0.010 inch deflection at the center,
The hot plates, drilled for the passage of steam, are 1040
inches long, 50 inches wide and 2 inches thick.

Novelties in
Steam BDi|2rS*

Novel designs of maodern steam generators, intro-
duced to readers through such papers as those on
the Velox hoiler and the Steamotive, must have empha-
sized the fact that those whose acquaintance with steam
power was formed in the days when re-tube and water-
tube boilers offered a convenient classification of a rela-
tively few types need to be brought up to date.  With
empliasis on German constructions that are more radi-
cal than those seen in this country, Friedrich Minzinger
discussed “Modern Forms of Watertube Boilers for
Land and Marine Use” at a meeting on November 20
of The Institution of Mechanical Engineers (England).

The main causes of change in the construction of wa-
tertube hoilers since 1920, he said, are the introduction
nf pulverized-fuel firing, the astonishing increases in
steam pressures and temperatures, the heating of .fEEd'
water by bled steam, and the extensive use of chemically
treated feed water.

The amenities of international relations are graciously
covered in the statement that practically all industrial
nations have contributed to the advance of boiler con-
struction. The United States, said Dr. Miinzinger, 1s
ahove all to he thanked for the construction of practical
pulverized-coal-Aring systems and for important research
into heat transfer,  Great Britain is the birthplace of the
first Loiler with completely water-cooled walls {(the Wood
hoiler) and of the first forced-flow boiler (the Benson
Loiler) ; Germany has carried out extensive research
into the relationship between heat transfer and loss of
draft and has developed forced-flow boilers ; and Switz-
erland has produced the first boiler with a supercharged
furnace (the Velox bodler). Then turning to the ath-
tude with which engineers must view all developments
in their profession, he observed shrewdly that close spe-
cialization and scientific methods of working are of
great importance if the utmost in power and efficiency
15 to he won, but no less valuable are common sense,
cool-headedness, and the ability to recognize essentials.
These qualities are the finest guard, he asserted, against
the degeneration of theory into fruitless, scientifically
crabbed speculations, and against overemphasis of theo-
retical quibbles made at the expense of practical en-
gineering,

A number of schematic cross sections of stationary
hoilers of present design were next offered with obser-
vations on stable conditions of water circulation in natu-
ral-cireulation boilers and the effect of chemically treated
feed water, Directing his attention to forced-flow hoilers
H,nryﬁh-r. La Mont, Velox) in which steam or water pass
continuously through the heating surface, Dr. Munzinger
differentiated them from once-through boilers ( Benson
and Sulzer) in which exactly as much water is forced
ﬂ!_r'_-ru;_{h the heating surface as 15 converted into steam.
With the aid of diagrams in some cases he discussed
forced-flow hoilers in relation to their behavior when
fed with impure feed water, the power required by feed
and circulating pumps, behavior under changes of load,
and cost, and concluded by saving that, in eeneral,

" Review by courtesy of Mechanical Engineering,
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forced-flow hoilers are primarily to be considered for
special purposes, and that the question of first costs ren-
f]_ﬂTi it rather |1'.|H|\{_'|_'.' that they will J.]i:alﬂ:il.'-:' the natural
crculation boiler to any great extent within the near
future, since the latter type adequately fulfills the exact-
ing requirements of today and has been hrought by dec-
ades of experience to a high degree of ]u{'l'l':'-.“1il>l1.

A following section discussed ."\]1|.‘|_'1<'1| boilers for flud
and gaseous fuels and the advantages of heavily loaded
fL'l'I'['I[l'i.'{':'C. T"Il; |1'|‘-|_:I,| section was devoted to 'l.‘.'.'l[t’l':'l'lll':'
marine boitlers, with eross sections of the Yarrow ((Chieen
Mary), Johnson, Loefler, and Sulzer (single-tube)
boilers and a table of principal proportions of 15 instal-
lations of typical merchant ships.

Looking to the future, Doctor Minzinger said that
if it is possible to make large hoilers as reliable as those
of usual capacities, the safetv and ease of maneuvering
of multi-screw ships can he much enhanced by dividing
the whole machine plant into several fully automatic
units, each consisting of a turhine with either one or two
automatically regulated boilers and installed in a sepa-
rate watertight compartment.

Safety Platform
for Dome Work

The illustration shows a substantially constructed safety
dome platform which may he readily applied over the
dome of a locomotive undergoing repairs and provide
ample protection for workmen who are engaged in mak-
g throttle repairs or doing any other work around the
steam dome. The upper rail of this protective platform
is approximately 7 feet in diameter and made of l-inch
by 4-inch steel bar stock, being supported on four up-
rights made of the same material and continuous with
the two hottom supports which rest on and are ftted
to the curve of the boiler. A plank placed across these
bottom supports on either side of the dome affords a
secure footing.

The safety dome platiorm is sufficiently heavy so that
there is little tendency for it to slide or slip even when
the weight of one or two workmen is concentrated on
one side. To serve as an added precaution, however,
the actual bearing of the bottom supports against the
boiler consists of four 2-inch by 4-inch by G-inch wonod
blocks holted to the supports.

The steel ladder, shown in the illustration, also is
mare satisfactory than most wooden ladders, being rela
tively lighter and stronger. This ladder is made of
dg-inch by 2-inch steel side bars into which 34-inch
roynd bar steps are inserted and welded, with wood
foot pieces holted to the side bars at the bottom to serve
as a bearing against the shop floor and prevent the pos-
sihility of slipping.

Omne side of the adjustable safety scaffold, used in con-
nection with boiler work, is also shown in the illustra-

tion, This seaffold is 7 feet long by 44 inches wide on
the base and 934-feet high to the wood platform. It is
made of 234-inch wvertical side angles with hori-

zontal cross angles 114 inches by 2 inches, spaced 24
inches apart. The light puard rail made of a 3{-inch
steel rod, is 22 inches above the 2-inch by 30-inch wood
platiorm which is supported on two steel brackets ad-
justable for height by means of bolts applied through
the wvertical side angles. .

This adjustable safety scaffold, like the safety dome
platform, may he readily moved about the shop hy the

-¥

L T T

R AR LY

i &

o
= P

Safety dome platform and ladder wsed at the |aoliet, ., lecomotive
shops of the E. |. & E

shop crane and, once suitably placed, contributes both to
safety and increased production on the relatively hazard-
ous work on large locomotive boilers. DBoth devices are
successfully used at the Joliet, 111, locomotive shops of
the Elgin, Joliet & Eastern.

Manufacturers ﬁpprove
Horizontal Boiler Standards

The proposed Simplified Practice Recommendation
for Steel Horizontal Firebox Heating Boilers has been
accorded the required degree of acceptance by the in-
dustry and is to become effective at once, according to
an announcement by the Division of Simplified Prac-
tice, National Bureau of Standardzs, The recommenda-
tion will be identified as Simplified Practice Recommen-
dation R157-37,

The recommendation was approved at a general con-
ference held in Cleveland, on June 5, 1934, and subse-
quently modified to meet the needs of various interested
STOLPS. As finally accepted for promulgation, the rec-
ommendation lists 19 sizes of boilers ranging from 1800
to 35000 square feet of steam radiation and from 2880
to 56,000 square feet of water radiation for hand firing.
Nineteen ratings are also given for these boilers me-
chanically fired, ranging from 2190 to 42,500 square feet
of steam radiation and from 3500 to 68,000 square feet
of water radiation, The recommendation also includes
British thermal units per hour, heating surface, grate
area, furnace volume, size of outlets, and number and
size of safety valves for each size of boiler,

Until printed copies are available, complimentary
mimengraphed copies of this Simplified Practice Recom-
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mendation may be obtained from the Division of Sim-
plified Practice, National Burean of Standards, Wash-

mgton, D, C

Lincoln Arc Welding
Prize Contest

The abject and purpose of The James F. Lincoln Are
Welding Foundation is to encourage and stimulate scien-
tific interest in, and scientific study, research and edu-
cation in respect of, the development of the arc-welding
industry through advance in the knowledge of design and
practical application of the arc-welding process, and to
provide for the pavment of awards, by prizes {as an-
nounced in the February issue ), to those persons who by
reason of the excellence of their papers upon said sub-
ject may be selected in the manner herein provided as
most worthy to receive such awards.

[n order to stimulate greatest study of are welding,
this contest embraces practically every field of industry
where arc welding can be applied as a primary process
of manufacture, fabrication or construction. Any of
literally thousands of subjects can be selected for papers.

The Prize Contest may be entered by any person, or
group of two or more persons.  Any contestant, or
group, may enter only one paper on only one subject in
only one of the official classifications. Payment will he
made to person or persons signing the paper. Neither
the founder, its emploves, its officers, its advertising
agency nor its distributing agents shall be permitted to
contest for any award or benefit of the contest, and no
award shall he given to any such party or person.

Ta be eligible, each contestant must have actually par-
ticipated in work upon which the subject matter of his
paper is based. The work described in the paper should
be the product of the company or firm with which the
contestant is or has been connected. The contestant's
connection with the company or concern may be either
in the capacity of employe or consultant.  Consulting
engineers may have the work on their product done by a
job welding shop.

Other persons, or groups of persons, not so affiliated,
may submit a paper on the design of any machine, struc-
ture, building, manufactured or fabricated product.

The contestant’s exact relation to the work and to the
producing or developing organization must be clearly
stated to assure eligibility,

Susyect MartEr oF Paprrs

Participation in this contest necessitates submission
of a paper which shall describe one of the following

A. Redesign of Existing Machine, Structure, Build-
ing, ete. A machine structure, bulding, manufactured
or fabricated product of ferrous or non-ferrous metals
within the limits hereinafter prescribed, previously made
in some other way, which has heen redesigned in whole
or in part, so that arc welding may be applied to its
manufacture,

B. New Design of Machine, Structure, Building, cte.,
Not Previously Made. A machine, structure, building,
manufactured or fabricated product of ferrous or non-
ferrous metals within the limits hereinafter prescribed,
not previously made but which has been designed in
whale or in part for the use of arc welding, the descrip-
tion to show how a useful result, which was impractical
with other methods of construction, or could be better
done by arc welding, is obtained. To qualify, the ma-
chine, structure, building, manufactured or fabricated
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product so designed need not have heen manufactured
or huilt at the time of the wnting ot the paper.

C. Organizing, Develaping and Conducting a Weld-
ing Serzice. The welding service to be fl::sa:nhﬂ_'l in the
papers may he conducted by commercial wq]der.l:-. or _1_0'[1:
shops, garages or service stations, commercial welderies
or plant welderies, y _

In order to Le eligible as to subject matter, the ma-
chine, structure, building, manufactured or fabricated
product, with respect to which the paper is submitted,
must have been actually designed. However, machines,
ctructures, buildings, manufactured or fabricated prod-
uets will be excluded from this contest which have been
designed for welding and sold in the open market, or
generally used, prior to January 1, 1937. Nevertheless,
any preliminary  studies, investigations or laboratory
work conducted at any time will be admitted as part of
any paper, provided the finished product referred to was
not sold in the open market, nor generally used, prior
to January 1, 1937,

TrEATMENT oF SvueTECcT MATTER

The description of the machine, structure, huilding,
manufactured or fabricated product featured in the paper
must be expressed in practical language and he an suffi—
cient clarity to he readily understood hy those skilled in
the art. Any photographs, drawings, fharts._etc., which
will add clarity to the description, should be included.

Comparisons as to proportionate savings, gross sav-
ings, performance, service life or social advantage pro-
vided by the design described in the paper should be
made with the previous design and method of construc-
tion.  In case of a design of a new machine, building,
structure, etc., these same items should be considered by
the contestant and compared with other methods of con-
struction, Any savings claimed must be clearly sub-
stantiated. Any reasonable method by which the con-
testant believes these savings can be proved will be ac-
ceptahle. Tt is suggested that the contestants follow the
methad outlined in the Procedure Handbook of Arc
Welding Design and Practice for calculating welding
costs.  The Procedure Handhook is published by The
Lincoln Electric Company.

In making comparisons and estimates of cost, partie-
ular attention should be paid to direct labor and material
cost,

CLose oF THE CONTEST

Cmly papers contained in envelopes postmarked not
later than June 1, 1938, and received in Cleveland not
later than July 1, 1938, will be accepted. Personal de-
livery of papers will not be accepted. Upon receipt of
the manuseript m Cleveland, the contestant will he noti-
fed by mail.

For complete details write to Secretary, The James
F. Lincoln Are Welding Foundation, P. O. Box 5728,
Cleveland, O

Foster Wheeler Appoints Regional Director

Announcement is made by Foster Wheeler Corpora-
tion of the appointment of Howard B. Hall as regional
director in charge of its Cleveland, Cincinnati and Pitts-
burgh territories. Mr, Hall assumed his duties as of
March 1, and he will make his headquarters in the Cleve-
land office of the corporation at 526 Superior Avenue.

The experience of Mr. Hall covers 3 wide range of
industrial activity, and for the last eight years he has
heen director of the Industrial Division of Murray and
Flood, comsulting engineers,  Prior to that time. MMr
Hall served many vears as corporation sales executive,



Air Reduction Sales Manager Dies
1'—‘“‘-'1_’:1'*] M. Sexton, railroad sales manager of Air
R_L'dllth-_‘_m Sales Company, died on Felruary 15, in New
York, after an illness of several weeks, He was 56 vears
old. Mr, Sexton was horn on Staten Island, N. Y., and
was educated in the public schools there.  Previous to his

Edward M. Sextan

connection with Air Reduction, he was in the sales de-
partment of Holt & Company, flour merchants, and the
Western Electric Company, which he represented in
Chicago and Denver, Colo. He began his career with
Air Reduction as a salesman in the New York metro
politan district in 1916, Later he was appointed manager
of the Chicago district, and from this position he was
transferred back to New York as manager of the metro-
politan district.  When in 1922 the Davis-Bournonville
Company’s personnel was merged with that of Air Re-
duction, he was selected to manage the railroad sales
department, with headquarters at New York.

Washington Editor of Railway Age Dies

Harold F. Lane, Washington editor of Railway Age
since 1916, died of a heart ailment on February 27 at
his home in that city. He was 54 vears of age. Mr.
Lane, who for the past 21 years had been a familiar

Harcld F. Lane

figure wherever railway news was breaking on the
Washington front, had served also as correspondent for
other Simmons-Boardman publications. He had been on
the staffs of Railway Age Chicago predecessors as early
as 1905 but spent a four-vear interval, 1908-1911, in
daily journalism before returning to Simmons-Boardman

for s subsequent quarter century of contimuous associa-
tion.  The latter began with four years' service as asso-
crate editor in Chicago belore s transfer to Washington,

Harold Francis Lane was horn November 2, 1882, at
Ashhurnham, Mass., and attended the public schools
there and at St. Panl, Minn., and Chicage.  After being
gradvated from Calumet High School, Chicago, in 1901,
he entered Dartmouth College where he was awarded an
AR degree in 1905, Tn the same year Mr, Lane entered
the editoral department of the Railway Age {predeces-
sor to the present Radway Age) then published by the
Wilson Company, Chicago.,  In 1906 he was transferred
to the Electric Railwav Review, also published by the
Wilsom Company,  After two vears in the latter position
Mr. Lane Iwcame railroad editor of the Chicago Tribune,
a position he held for four vears.

Meanwhile the original Railway Age had heen con-
solidated with the Railroad Gazette into the Railway Age
Gazette, under Simmons-Boardman ownership, and Mr.
Lane in __I.'Il'lu:l:'}'. 1912, became associate editor of the
Railway Age Gazette at Chicago. In September, 1916,
he was transferred to Washington where he remained
until his death, While in the Chicago office Mr. Lane
edited the 1913 edition of the Biographical Directory of
Railway Oftheials (now Who's Who in Railroading ).
[e was a member of the National Press Club, the White
House Correspondents’ Association, both of Washing-
ton, and the Dartmouth College Club of New York.

Communications

Awnother Tall Steel Stack

To e EprTor:

On page 332 of your December, 1936, 1ssue of BoiLEr
Maxer awn Prate Farricator, we find an article
which refers to a smokestack, one hundred and four feet
in height, as the largest pre-fabricated stack ever erected.

May we respectfully call your attention to the stack
which the Klein Steel Company, Belleville, O., fabri-

Stack at Celina, O., 150 Feet high
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cated and erected for the village of Celina, O, :'I.Inuicijml
Licht Plant in _T.‘l.1]l|!'|.|'l1.', 1235,

The stack was 150 feet in height, 72 inches in diam-
eter, and weighed approximately 22 tons. We trucked
this ome to the site in three S0-foot sections and riveted
them together on the ground. The stack was then erected
i a single unit, using a 115-foot steel gin pole which
weirhed 614 tons, and a steam hoist,

William €. Kammerer, Cleveland, consulting engineer,
designed the stack,

Selleville, €, E. A. Kreix.

Factor of Safety of Air Receiver
To toe Eoiror:
We wish to call your attention to the m;:u'n',nl::* of an
air receiver shown on page 33 of the February 1ssue of

0

oiek MAKER AND PLATE FARRICATOR, as possibly im-
plying that this construction is in accordance with ac-
rl_"|r::-d engineering practice and has a factor of sa{et}-
of 5 at the pressure indicated in the text.

The formula used in calculating the working pressure
on the heads is that given in the A.S.M.E. Unfired Pres-
cure Vessel Code for dished heads concave to pressure,
where the knuckle and flange are not rf..:".":'ll."\.l..,‘l[ az shown
in Fie. 1 of the example. The implication is that the type
of hiead shown is governed by the .-‘E.S.:‘-[.E. formula, hut
this is not the case, as evidenced by Case No. 691 adopt-
ed by the Boiler Code Committee on June 27, 1931
(ase No. 691 states that a head designed as shown in
Fir, 1 does not meet the requirements of lhl‘.‘_ code.

The ASME. formula provides a safety factor of 5
only when the head meets the requirements of the code,
and this includes the requirement that the corner radis
<hall be at least three thicknesses and at least 6 percent
of the shell diameter,  Neither of these conditions 1s met
by the design in guestion :

[ our estimation the design illustrated in your mag-
azine is sub-standard from the A.S.M.E. Code stand-
pomt. Under the A.S.M.E. Code, the adequacy of the
construction would have to be proved by means of a
special hydrostatic test, from the results of I“'Euuh the
allowable working pressure would be determined.

Joux Mcl.areN,

Hartioed, Conn.
Supervising Engineer, The Travelers.

Trade Publications

Nicker SteEL Probucts—The International Nickel
Company, Inc, New York, in the December number of
Nickel Steel Topics has given deseriptions of a variety
of applications of nickel steel ranging from heavy re-
finery castings to small bicvele parts.

SHIELp Arc WeLDNG—The Lincoln Electric Com-
pany, Cleveland, )., has recently issued a pamphlet de-
seribing in full the engine-driven model type S-6005 200-
ampere shield-are SAE welder,  Full details of the
structure and the equipment of the machine are given
as well as operating performance data.

Crrenir BreareErs—The General Electrie Company,
Schenectady, N. Y, has prepared a pamphlet on the type
AF-1 circuit hreaker for office buildings and industrials.
These cirenit breakers are available in a variety of sizes
and types for hoth AC. and DLC. current of high and
low wvoltage, The pamphiet sives full dimensions and
operating data on these devices,

Rervecie Steen Rerort—The annual report of the
Republic Steel Corporation, Cleveland, 0)., for the year
1930 has been recently i=sued in booklet form.  The
financial condition of the company at the end of the year
is presented as well as a description of new features
which have been introduced into the achivities of the com-
pany 1 the past vear.

WEeELniNG InstrucTions—A comnpreliensive hook en-
titled "How to AWeld 29 Metals” covering the procedure,
conditions and materials for welding modern alloys has
recently been published by the Westinehouse Electric
and  Manufacturing Company, East Pittsburgh, Pa,
Specific data for welding all types of joints with varying
thicknesses of metals such as electrode diameter, weld-
g curvent, speeds, deposition, ete, are neluded. The
cost of the hook 15 fifty cents.
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Questions and Answers
Pertaining (o Boilers

This department is maintained for the
purpoze of helping thuse who desire
ASFISLANCE on I:rc-!;er and plate fabricating
problems.  Inequiries should bear Lhe
name and address of the writer, Anony-
mows communications will not be con-
sidered.  The identity of the writer,
however, will not be disclosed unless
special permiszion is given to do o

Non-Pressure Heating Tank

.—I would appreciate having a sketch of a non-pressure heating tank
for use with 100-pound air presswre. Fo M. H.

A —The question does not include sufficient informa-
tion, the thickness of the tank and the detail construction
being dependent upon the size of tank required.

The A.5.M.E. Rules for the Construction of Unfired
Pressure Vessels, Section VIII of the A.5.M.E. Boiler
Construction Code gives the rules, formulas, and detail
construction for all unfired pressure vessels,

A copy of these rules can be obtained from the Ameri-
can Society of Mechanical Engineers, 29 West 39th
Street, New York.

Safety Valve Calculations

0.—I would like to ask a guestion of twe aboot a safety walve, We'll
say we have a shell boiler w‘-lmsu grate arca is 48 square feet and each
square foot burms 12 pounds of coal per bour. The coal contains 13,0400
Eritish thermal units per pound absolute pressure of boiler, 115 pounds.

According to the A S AM.E. code we have

48 = 12 % 13000 = 7488000 British thermal units per hour.
A liinch safety valve ]'la-.mg a bevel seat of 45 degrees, having a lift of

0,11 inch, will handle

:I|5|.I:|I:|I:| ¢ 115 = 11 = 2.0316,650 British thermal units per hour,
Faor this boiler we would need a valve baving a diameter of
7 458,000
— = .68 inches.
2,036 650

According ta the rules of the fovernment
Square foot of grate area

— —— = area of valve in aguare inches.
1 for spring loaded safety valve
48

— = 16 square inches.

K1
Diameter of valve = 4.5 inches
Which iz correct?

I would appreciate hearing from you on this:

This bailer can generate 5100 pounds of steam per hour and a l-inch
safety valve will relieve 0.11-inch lift, 13%0 pounds per hour.

00 = 1300 — A.66-inch safety walve,

As this Loiler generates more than 2000 pounds per hour, according to
the A5 M.E, code two or more valves must be used. 1f two valves are
wsed muist each valve have the above diameter, or can each walve hawve a
diameter of 1.83 inches? Q,

A —T am not familiar with the second formula quaoted

in the guestion. The formula generally quoted as the
United States Board Rule is
18

A=02074 % —
IJ
Where : y :
A = area of safety valve, in square inches, per square
foot of grate surface

21

By George M. Davies

" = pounds of water evaporated per square foot of
grate surface per hour
P = absolute pressure per square inch = working

pressure -+ 15,

When this calculation results in an odd size of safety
valve, use next largest standard size,

Rules for the calculation of safety valve sizes vary in
the different holer codes and government rules, and
for all practical purposes one is as correct as the other,
all of the formulas being empirical.

The safety valves on any hoiler should conform to the
rules or code under which the boiler is to operate.

In addition to the formulas, practically all codes and
rules provide that the safetv-valve capacity shall be such
that the safety wvalve or valves will discharge all the
steam that can be generated by the bailer without allow-
ing the pressure to use more than five or six percent
above the maximum allowable working pressure, also
that the safety valves he tested.

[n answer to the second question, the ASME. Cade
provides

P-270—The safety-valve capacity for each boiler shall
he such that the safety valve or valves will discharge all
the steam that can be generated by the boiler without
allowing the pressure to use more than six percent ahove
the maximum allowable working pressure, ete.

P-276—When two or more safety valves are used on a
hailer, they may be mounted either separately or as twin
valves, made by placing individual valves on Y-bases,
or duplex, triplex or multiplex valves having two or more
valves in the same body casing. The valves shall be
made of equal sizes, if possible, and in any event, if not
of the same size, the smaller of the two valves shall have
a relieving capacity of at least 30 percent of that of the
larger valve.

From the above it will be noted that when two valves
are used their combined discharge capacity shall dis-
charge all the steam that can he generated by the boiler
and if possible they shall be of equal sizes.

The reason for using more than one safety valve is
that experience has taught that with higher working
pressures now used the sudden blowing of a large safety
valve ]Jrudu_u;‘f"-'. a severce strain upon the boiler, also espe-
cially in locomotive hoilers, and under many conditions
of overload working, the sudden opening of large valve
units will draw water out of the boiler with the steam,
the water thus raised chokes the safety valve and pre-
vents the normal discharge of steam,



Phosphorus and Sulphur in Steel

0.—The ASME. Code shows the amount of phesphorus in boiler
sheets to he nat aver 0.04 and for sulphu t aver 005, Will you please
adwise what effect & higher percent of phos 12 would have on the sheeis
annd what effect on the sheets a higher pe t of sulphur would have® |
have heen a subseriber to your magammne for many years and would ap-
preciate an answer to this question. B, H, L,

_1l|___|-}|‘|||_{.r:|]‘_|l'|'|'L'|_H' enhances the strength of steel. Tt
also adds to the hardness of the plate and thus males it
better ahle to resist abrasion, However, these qualities
are hest secured through the medium of carbon, hecause
phosphorus tends to make the material brittle.  Steel
contaming much phosphorus 1s particularly weak against
shocks and vibratory strams.  On this account it may he
considered the maost harmful impurity which occurs in
steel boiler plate.

Sulphur increases the brittleness of steel while hat,
causing red-shortness, or a tendency of the steel to
crumble while heing rolled; also mterfering seriously
with theshaping and forging of the material during the
fahricating processes.

Superheater Operation

0. —The chiefl engineer of a local plant
method for starting up a buoaler fitted with an attached svperhbeater. He
wantz o know if it iz the vsual power plant practice to vent the super-
heater ao that the amr can escape wlhen steam 12 raised, thereby preventing
the warping or burning of the superheater elements.  Also, should the
superheater safety wvalve be set lower than the boiler safety valves, so
that the superheater can be fAushed By the blowing of the superheater
safety valve when the demands for steams suddenly cease?  We will
appreciate any anformation vou are able to give us with reference to the
two items mentionsd and also any additional information with reference
to care and mnsagement of superhesters. M. AL E.

inguires as to the correct

A —The following instructions for the operation of
superheaters answer both questions :
I'n Starting Up

1. Water is drained from hoth headers by opening all
superheater drain valves, Then close drain on saturated-
steam header.  But leave drain on superheated-steam
header open to insure ample flow of steam through the
superheater until the boiler is cut in on the line, when
that drain must be closed,

2. Steam is flowing through the superheater units at
all times for ample protection,
During Operation

1, Superheater safety valve is set to hlow at three to
five pounds below lowest boiler safety valve setting pres-
sure.  Thizs insures a fAow of steam through the super-
heater units during operation.

2. Pressure setting of superheater safety valve is
checked periodically.
I Shutting Doy

1. When boiler is taken off the line, drain valve on
superheater-steam header is opened and allowed to blow
until boiler is conled down.

2. When hoiler is down for any reason, all super-
heater drain valves are open.

Superheater drains should have a free flow to o sump
or the atmosphere through piping of the same size as the
drain valves.

Washout Plugs

{h—What are the advantages of the sqoare-theead swashout

{} ; Hug over
plugs serewed inta the boiler with ¥V oor U.5.F. threads? 3

A—Washout plugs having V or USF. threads are
screwed directly into the botler, the comstant removing
and reapplving of the plugs at washout periods makes it
practically impossible to eliminate thread troubles and as
the threads in the hoiler sheet show signs of wear, it
hecomes difficult to stop leaks or to insert plugs without

Bailer Maker and
Plate Fabricator

[
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Fig. 2

cross-threading.  If the plug is cross-threaded, it 15 then
not only impossible to keep the plug tight, but 1t is a
constant source of danger. As soon as the plug or boiler
sheet thread is damaged, it is necessary to retap the hole
in the sheet and a new plug is required,

Also in washing out the hoiler, if the proper care is
not taken to protect the threads, the entering and work-
ing around of the hose nozzle often causes damaged
threads.

The square thread plugs commonly lmown as the
Huron plugs eliminate this trouble.  Fig. 1 illustrates
an assembly of the plug and Fig. 2 illustrates the plug.

The plug actually consists of a plug and bushing as
illustrated in Fig. 1; the bushing is screwed permanently
into the hoiler sheet which eliminates the necessity of
constant hreaking of the threads in the boiler sheet. The
inside of the bushing and the plug itseli is threaded with
a heavy square thread which eliminates cross-threading.

The plug maintains a tight joint without excessive
stress on the thread by the use of a copper gasket, as
shown in Fig. 2, the copper gasket being a permanent
part of the plug. Using a copper gasket to obtam a tight
joint eliminates excessive tightening and for this reason
the plug may be removed quickly and with minimuam of
effort, thereby reducing the time of removing and applyv-
ing plugs at washout perinds.

Also due to the size and shape of the threads thev are
less Tiable to hecome injured during the washout opera-
tiomns,

Locomotive Orders in February

The activity which characterized January markets for
railway equipment continued throughout February when
domestic orders were reported {for 33 locomotives.
Meanwhile also there was spectacular buying in Canada
where orders were reported for 50 locomotives.

February's orders for 33 locomotives brought this
vear's two-months' total to 79 as compared with the 64
reported during the same period of 1936, In addition
six locomotives have been ordered since the close of
February and inquiries are outstanding for 24 others.
The 50 locomotives ordered in Canada represent more
business than has heen reported there for the entire 12
months of any vear since 1930 when 95 locomaotives
were ordered.

A complete review of the locomotive situation is com-
mented upon editorially elsewhere in this issue.
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Associations

Bureau of Locomotive Inspection of the Interstate
Commerce Commission
Chief Inspector—John M. Hall, Washington, D. C.
Assistant Chief Inspector—]. A, Shirley, Washington.
Assistant Chief Inspector—], B. Brown, Washington.

Bureau of Navigation and Steamboat Inspection
of the Department of Commerce
Director—Joseph B. Weaver, Washington, D. C.
. American Uniform Boiler Law Societly
Chairman of the Administrative Council—Charles E.
Gorton, 95 Liberty Street, New York.
Boiler Code Committee of the American Society of
Mechanical Engineers
Chairman—D. 5. Jacobus, New York.
Acting Secretary—DM. Turist, 29 W, 39th Street, New
York.

National Board of Builer and Pressure Vessel
Inspectlors
Chairman—William H. Furman, Albany, N. Y.
Secretary-Treasurer—(C. O, Myers, Commercial Na-
tional Bank Building, Columbus, Ohia,
Viee-Chairman—F. A. Page, San Francisco, Cal.
Statistician—L.. C. Peal, Nashville, Tenn,

International Brotherhood of Boiler Malers.
Welders, Iron Ship Builders and Helpers of America

International President—]. A. Franklin, Suite 522,
Brotherhood Block, Kansas City, Kansas,

Assistant International President—]. N. Davis, Suite
522, Brotherhood Block, Kansas City, Kansas.

International Secretary-Treasurer—Wm. E. Walter,
Suite 506, Brotherhood Blocl, Kansas City, Kansas.

Editor-Manager of Journal—L. A. Freeman, Suite
524, Brotherhood Block, Kansas City. Kansas.

International Vice-Presidents—]Joseph Reed, 3733
S, E. Madison Street, Portland, Ore.; W. A. Calvin,
Room 402, A. F. of L. Building, Washington, D. C.;
Harry Nicholas, 6215 5. Benton Blvd., Kansas City,
Mo, : Chas, J. McGowan, 220 South State Street, Room
2116, Chicago, I11.; J. H. Gutridge, 2178 South 79th
Street, W. Allis, Wis.: W. G. Pendergast, 1814 Eighth
Avenue, Brooklyn, N. Y.; W. J. Coxle, 424 Third
Avenue, Verdun, Montreal, Quebec, Can.: A, M, Milli-
gan, 262 Trent Avenue, East Kildonan, Man., Can.; J
F. Schmitt, 28 5, Roys Street, Columbus, Ohio; William
Williams, 1615 5. E, 27th Avenue, Portland, Ore.

Master Boiler Makers® Association

President: M. V. Milton, chief boiler inspector, Ca-
nadian National Railway.

Vice-President: William N. Moore, general boiler
foreman, Pere Marquette Railway.

Secretary-Treasurer: Albert F. Stiglmeier, general
foreman boiler maker, New York Central Svstem, West
Albany Shop. Address, 29 Parkwood Street, Albany,
N, ¥

Chairman Executive Board : William N, Moore,

Executive Board—Three Years: William N. Moore,
general boiler foreman, Pere Marquette Railroad; Carl
A. Harper, general hoiler inspector, Cleveland, Cin-
cinnati, Chicago & St. Louis Railroad; E. C. Umlauf,
supervisor of boilers, Erie Railroad.

Executive Board—Twao Years: M. V. Milton, chief
boiler inspector, Canadian National Railway; Charles
J. Kline, locomotive inspector, Interstate Commerce
Commission; Sigurd Christopherson, supervisor of
hoiler inspection and maintenance, New York, New
Haven & Hartiord Railroad.

Executive Board—Omne Year: George L. Young,
hoiler foreman, Reading Company: C. W. Buoffington,
general master boiler maker, Chezapeake & Uhio Fail-
road ; A, W. Novak, general hoiler inspector, Chicago,
Milwaukee, St. Paul & Pacific Railroad.

American Boiler Manufacturers” Associalion

President: Starr H. Barnum, The Bigelow Company,
New Haven, Conn,
_ Vice-President: W. F. Keenan, Jr., Foster Wheeler
Corporation, New York.

Secretary-Treasurer: A, C.
Building, Cleveland, O,

Executive Committee { Three years); A. W. Strong,
Jr., The Strong-Scott Manufacturing Company, Min-
neapolis, Minn, R, J. Bros, William Bros Boiler & Man-
ufacturing Company, Minneapolis, Minn. E. R. Stone,
Westinghouse Electric & Manufacturing Company, East
Pittsburgh, Pa. ({Two vears): E. E. Knoblock, Union
Iron Waorks, Erie, Pa. A, G. Weigel, Combustion En-
gineering Corporation, New York., J. F. Dillon, Jr.,
Struthers-Wells-Titusville Corporation, Warren, Pa.
{One year): F. H. Daniels, Riley Stoker Corporation,
Worcester, Mass. M. E. Finck, Murray Iron Works,
Burlington, In. A, G. Pratt, Babcock & Wilcox Com-
pany, New York. (Ex-Officio) : Starr H. Barnum, The
Bigelow Company, New Haven, Conn. Walter F.
Keenan, Jr., Foster Wheeler Corporation, New York

OFFICE oF INDUSTRIAL REcOVERY COMMITTEE,
15 Park Row, NEw York
Manager—James D. Andrew.
Secretary—H., E, Aldrich.

laker, 709 Rockefeller

Steel Plate Fabricators Association
President — Merle J. Trees, 37 West Van Buren
Street, Chicago, 111

States and Cities That Have Adopted the
A.S.MLE. Boiler Code

States

Arkansas Missouri Rhode Island
California New Jersey Utah

Delaware New York Washington
Indiana Ohhio Wisconsin

Maine Oklahoma District of Columbia
Maryland Ciregon Panama Canal Zone

Michigan Pennsylvania Territory of Hawaii

Minnesota

Cities
Chicago, I11. Los Angeles, Cal. Memphis, Tenn.
Dretroit, Mich. St. Joseph, Mo, Maszhville, Tenn.
Erie, Pa. St. Lowis, Mo, Omaha, Neb.

Parkershurg, W, Va.
Philadelphia, Pa.
Tampa, Fla.

Evanston, Il Seranton, Pa,
Houston. Tex.  Seattle, Wash.
Kansas City, Mo. Tulsa, Okla.

States and Cities Accepting Stamp of the National
Board of Boiler and Pressure Vessel Inspectors

States
Arlkansas Minnesota Crregon
California Missouri Pennsylvania
Dielaware New Jersey Rhode Island
Indiana New York Utah
Maryland Ohio Washington
Michigan Oklahoma Wisconsin

Cities

St. Louis, Ma.
Seranton, Pa.
Seattle, Wash,
Tampa, Fla.

Memphis, Tenn.
Nashville, Tenn.
Omaha, Neb.
Parkersburg, W. Va.
Philadelphia, Pa.

Chicago, TI1.
Detroat, Mich.
Erie, Pa.

kansas City, Mo.



Selecied Patents

Compiled by Dwight B. Galt,
Patent lawyer, Earle Building,
Washington, D). €. Beaders de-
siring copies of palenls or any
information regarding patents
or trade marks should corres-
pond directly with Mr. Galt.

18016862, WATER TUBE BOILER, HAROQLD EDNNGAR YARROWY,
OF GLARGOAY, SUOTLEAND,

Claginn— A water tube baoiler of the Yiarmow type hioving two water deums
of one =ide ol Pirnace and two banks of water tohes, © elv an outer

the respective water droms with the

connecting

and an inner  hank,

satarated steam drom of the boiler, the said outer bamk heing of con.
sideralily preater length than the said inner hank of tubes, baffles for the
outer hank, said hafflcs heinge constructed and arranged to compel the
gases o traverse sanl outer bank of tubes in zeveral passes, and a =0
bopper arranged heneath said ooter bank over a considesable portion of 1ts
length.  Five claims,

1,853,718
ILLINCHS.
Clwim—In a steam pecuperator the combimation of a pair of columns, a
separalor te which both columns are conmected, o boiler, means for utiliz-
img the pressure developed by the boiler, a steam line from the boiler 1o

STEAM RECUPERATOR. JTOHN M. RORBR, OF PEORIA,

the separator. 4 Ventori tobe bevween the columns, a cireulating pump in
the recuperator. and an exhavsy stesm coseduit Erom the means ot utiizing
pressure developed by the boiler and termunating in a- discharge nozzle
associated with the Venturd tube.  Thyee claims

a4

MARTIN EULE, OF

TUBULAR STEAM BOILER,

Sian ] 5 3 Y SIGN T SIEMENS.
Y e PANDAL,  GERMANY, = ASSIGNOR ~TO  SIED :
B P WT WERKE  AKTIENGESELLSCHAFT. OF _BERLIN.
STEMEN: CORPUNATION OF GERMANY,

SIEMENSSTADT, GERMANY, A . '
rticnl beiler having a polygonal outside conior and hiving

Clgrm—A v 3
n I'wuln-. il « stacm - chan aml means for supplying fuel from o
of 15 er the portion of ‘hamher near the fuel supply having
cvlimieical Eormy, and the remainder of the chamber laving polygonal

0
=8
2 R
—
form, and ste penerating 1 arranged 1n coile alomg the walls of
hoth  chiomber  portions o fol resprotively  the round and  polygonal
of said chambers, caid combusiion chamber heing  dome-shaped

coton
at its fuel supply end, sai e consisling i part of a pipe coil Fallowing
the dome contour and uniformly  surrounding the  flame emanating  fromy
the fuel supply and forming part of the gencrating coil system, wherely
the coil dome 15 heated by radiation from said Aame.  Nine claimes,

BOILER WATER TREATAMENT. WILLIAM MeDMIX-

L. B95.635.

ALD, OF RIVER FOREST, 1LLINOILS,
Claint,—The method of conditioning boffer water consisting of  supply-
ing chemically treated water te said  beiler _cantinng withdrawing a

filtering the same 1o remove

MEasl ruanticy of water from a boiler

the SUEpETE R0 onfinucusly discharging a sufficient -||.1:|r||:i|::' of
1he iler wai s that there is removed from
the svaterm substantially calie as are introduced by the
fresh  water and  chemical treatment, and  continueusly reterning  the
remaining withdranwn water to the haoiler, therehy mamtaimng the soluble

salt comtent of the boiler water st the desired amount,  Thirty-one claims,

SLandngg . WATER TUBRE BOILER HEBRMAN GARDBE, OF
GLOGAL, GERMANY. I i
Claim,—In a water-tube hoiler, the comhbination with an upper dram,

of anclined water-tubes disposed in verticol tows, risers connecting  the
forward ends of said anclined water-tubes to said wpper drum, said risers
beivg Iocated Between 1he vertical rows of said inclimned tubes, a plurality

of s Hatate headers receiving the rear emnids of said inclined water-tubes

@ head interposed. between the forward end of each watertube and: the

Tower conid of the corresponding riser, and descending tshes connected to

sabl headers and being disposed outside of the rows of said inclined tubes.
Wi
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Increased Activity in
Locomotive Boiler Field

Hardly a month goes by but that some new and inter-
esting addition is made to the motive power of the
country. Maodern power built to replace obsolete equip-
ment represents a tremendous advance in locomotive de-
sign and construction both from the standpoint of the
materials used and the results being obtained in service.

The volume of new locomotive construction in the
last months of 1936 and this year as well as the tre-
mendous rebuilding programs going forward  quietly
throughout the country definitely indicate the reliance
placed on this mode of power generation by the railroads.

All this activity has meant improvement in the morale
of the shop staffs. Mlore boiler makers are at work today
than at any time since 1930 and with definite assurance
that this is only the beginning of a long period of gam-
ful employment.

Accompanying  the increase in production  demand
there has been a trend towards improvement of physical
equipment and tools in the shops entirely above and
beyond purely replacement requirements.  Where increas-
ing quantitics of heavy plate and other materials enter-
ing mto boiler work must be fabricated, tools and shop
facilities must be kept up to date if schedules are to be
maintained. There is a real opportunity today for every
manufacturer of hoiler shop tools and equipment as well
as materials entering into the construction and mainte-
nance of locomotive hoilers to perform a consiructive
service to the railroads by co-operating and advising
on plans for modernizing the shop facilities where im-
portant programs are being carried out.

Non-Destructive

Testing of Welds

The recent rapid advance of fusion welding in prac-
tically every industry where metals have to be fabricated
into structures of one sort or another has been made
possible by a parallel development of methods of testing
the integrity of the welds. Better welding equipment,
materials and above all else better training and checking
of operators have constituted the basis upon which the
hroader use of this modern tool could go forward. How-
ever, without equally acceptable methods for testing
finished structures so fabricated but little progress would
have been possible.

Tt iz fortunate, indeed, that the X-ray and radio-
graphic systems of testing were m--_a.ilahle f“r.th& -
destructive examination of welds, Supplementing these,
the latest acceptable method, that of magnafluxing welds,
offers a wide range of possibilities for the examination of

B

welded structures in the feld and in locations not acces-
sible to other types of equipment. The technique em-
ploved by this method of examination has progressed
to a point where, in the hands of skilled inspectors, it
may be relied upon fully, Details of its application to
the inspection of welds in boiler drums and unfired
pressure vessels are published in this issue.

Char readers should become familiar with this process,
Those shops which have not been equipped with X-ray
or radiographic apparatus will find a wide application for
the present development since any shop equipped with
an arc-welding machine may adapt it to magnaflux in-
spection,

Lincoln Contest to Advance We|ding
in Boiler Making and Plate Fabricating

Attention of the boiler making and plate fabricating in-
dustry is directed to the prize contest on arc-welding
processes now being conducted by the James F, Lincoln
Arc Welding Foundation. It will be recalled that sev-
eral vears ago leading prize winning papers in a similar
contest were contributed by members of this industry.

While the present contest is far broader in scope and in
the number of prizes to he distributed in many industries
where welding is utilized as a major process, the design
and construction of botlers, pressure vessels, and other
industrial equipment will be covered under four main
classifications. Major prizes will be awarded for the
best papers on arc welding hoilers and containers,
welderies, functional machinery, and industrial ma-
chinery. These four main classifcations are i turn sub-
divided into classified subjects on which papers may he
submitted by a contestant. Prizes are also awarded for
the winners in these subdivision contests.  In addition to
the prizes already mentioned for the group and subdivi-
sion contests, papers entered will also be eligible for the
four main prizes of the contest.

The fundamental purpose of the Foundation in spon-
soring this project 15 to stimulate wide interest in the
welding art.  Throughout industry hetter design and
procedure in fabricating structures and vessels for al-
most every conceivable purpose will result in increased
efficiency and economy.  In the field of boiler making
and plate fabricating, while welding is now enjoving a
widespread employment and application, possibilities are
practically unlimited for further improvement in arc
welding processes and practices.  From the designer to
those performing the actual construction and fahrication
of pressure vessels, the present contest offers a tremen-
dous incentive to develop inherent potentialities still fur-
ther in the welding art,

Complete details of the rules and conditions of the
contest may be obtained directly from the James F.
Lincoln Arc Welding Foundation, Cleveland.



MNew high-speed Shore Line type passenger locomotive For the Mew York, Mew Haven and Har

sireamline design a feature ol

thord

New Haven Passenger |_ocomotives

Deliveries of 10 streamline  4-0-4 tvpe  passenger
locomotives are now being made to the New Yoaork,
New Haven & Hartiord by the Baldwin Locomotive
Warks, The first of these locomotives was formally
accepted by the railroad in ceremonies held at South Sta-
tion, Boston, Mass., on the afternoon of March 3 follow-
ing a trip from New Haven to Boston hauling a special
train for the puests of the railroad.

The new locomotives, which are known on the New
Haven as the Shore Line type, are designed for high-
speed service and provide a capacity for handling trains
aof 15 ears on fast schedules. The hotlers have a com-
bined heating surface of 4857 square feet with a grate
arca of 77.1 square feet. They carry a working pres-
stire of 2835 pounds per square imch and, with eylinders
22 inches by 30 inches and driving wheels 80 inches in
diameter, develop a rated tractive foree of approximately
44000 pounds,

The locomotives present a clean-cut appearance.  All
projections above the top of the boiler are housed within
a shrouding which is flush with the top of the cab at
the rear and with the top of the stacl at the frent. The
boiler front 1s enclosed within a conical shrouding, in the
apex of which is the headlight. The space between the
smokebox atd the front bumper is completely enclosed,
as 15 also the pilet. The locomotive and tender are
finished in black with striping of aluminum paint or stain-
less-steel.  The large disk centers of the Boxpok driving
wheels and the rims and tires are also finished in alumi-
num.  There is a fanch stamless-steel strip edging the
running hoards. The air-brake radiator pipes are located
over the top of the engine bed so that the sides of the
locomotive are free from unsightly lines.

The boiler i= of the conical type and the horizontal
mud ring is supported by four sliding furnace bearers,
The working pressure 1z 285 |n¢-1i|1rl-'- per Square mch,
but it 15 designed for a maxaimum working pressure of
300 pounds per square mch.  The barrel sheets, the
wripper sheet, the back head and throat sheet are of
nickel steel. The firchox sheets are of deoxidized steel

produced by the silicon-aluminum process.  The Arebox
is 132 inches long by &4!g inches wide at the grate and
includes a 42-inch combustion chamber. The tubes are
18 feet long, The Type A superheater includes an
American multiple throttle in the header.

The firebox sheets are completely welded.  Seal weld-
ing is also emploved at the mud-ring comers, at the
lower ends of the vertical wrapper-sheet seams, at the
ends of longitudinal barrel seams and behind pad loca-
tions, Aleo fexible stavbolts are applied in the breaking
zones and there 15 a complete installation in the water
space around the combustion chamber and on the throat
sheet.

The firebox is fitted with Firebar grates and coal is
fed by a Standard Type HT stoker, the engine of which
is located in a compartment in the left fromt cormer of
the tender. The ash pans are of cast steel.  Other boiler
apphances  include the Hancock turbo-injector, the
Barco Type Fda low-water alarm and the Dri Steam
steamn separator,

The lncomatives are fitted with the Master Mechanics'
front end. The smokebox is closed with the usual type
of hinged front with a central door opening, At the
base of the cone, the front-end shrouding is welded con-
tinuously to the smokebox front and will swing out with
it. The apex portion of the cone is a separate piece
which is hinged inside and held in place by four clamps.
By releasing the clamps it can he swung to one side to
give access to the front-end door.
~ The enclosed space under the front-end conceals the
Blasimeh eross-co anpound  compressor, the bell and the
|u_'£+h-1' portion of the turho-injector.  The coupler is
hinged vertically and when swung hack to one side is
concealed by oa hinged drop door located in the pilot
shroudimg.

Back of the front end, the principal feature of the
streamlining is the shrouding which encloses all of the
customary projections above the top of the boiler. This
15 mounted above the usual boiler jacket, is 5 feet B
mches in width, and up to the top clearance line in height.



General Dimensions and Weirhts of the N.Y.N. H. & H, 1-6-1
Type Passer

r Locomolives

Railroad ..., NYMH. & H

Builder ., | e L Bildwin Locomotive Works
Type of locomotive ........ o coBed (Streamlined

Baad AR ET S R PR B 1-5

B nmieny- s e s 14001409

Date built e el L1937

t=1- mli [] e A s e .. Passenger

Bated tractive force, engine, 1h, ..., . ..... 44,0400
Weights in working order, Ih.:
On dravers ....
Cin t truck
Dn trailing truck
Total engine .......
Teoder .......

Wheel bases, ft. and in.:
1L hIoh ] 140
Engine total ST R

Bailer :
T T T e o T e B i
].I_i:.rr:l.'lr'r. first ring, inside, in.

Firebox ler
Firebox

Combustio
Thermic syplho
Tubes, numb
Flues, mumber and d
Length over fube sh
Fise] oolicaaioate

Stoker ieae
rate area, aq. i

Heating surfaces, a4
Firebox and comb.
Syphons
Firebox, tots
Tubes and Hues
'I-'.l.._'-.:ln-:.'lri?'e tatal
Superheating
Combined evap.
Feedwater heater

Tender:

L [ e oo Water bottom

rho-Injector

Water capa 18,000
Fuesl ca 16 . .
Trucks G-wheel Frant end showing streamline treatment

This shrouding is built-up on a series of transverse  From a pomt about 3 feet ahead of the cab to the rear of
= I

frames of light flat sections, stiffened at the corners with  the smoke lifter a width of 3 feet on the top of the hous-

gussets which are welded in place. Light angles are ap-  ing is covered with Diamondette foot plate. Wells are

plied longitudinally to the under side of the sheathing. provided for the safety valves, and a snitable hatch fur-

Boiler shop work completed and ready for the erecting shop



mishes aceess to the sand box,  In addinon to the sand
hox thizs shrouding conceals the dome, the low-water
alarm and the smgle saturated-steam turret. The smoke
lifter, which completely encloses the stack, has louver
openings i front and a wide horizontal slot in the top
of the casing at the rear of the stack.

The tender is built-up on a Gener:
water-bottom frame. This frame is arranged to furnish
access to the rear of the stoker feed trough from under-
neath the tender.

The tender tank is of riveted construction. The prin-
cipal materials of construction are Cor-Ten steel plates
and structural sections of copper-bearing steel,  In the
coal space, however, wrought-iron plates are used.

The principal dimensions and weights are shown in the
tahle on page 37,

Steel Castings

Boiler Maker and

Plate Fabricater

Backhead of ane of the Mew
Haven locomotives, showing
the complicated yet arderly
arrangement of the piping

A.S.M.E. Boiler
Code Committee™

Primarily as a result of a demand for safety standards
for steam boalers, the committee came mto existence m
1911, when state inspection departiments and safety laws,
nsurance compaties, consulting engineers, users, and
the mannfacturers of boilers found it necessary to give
inchividual comsideration o pracucally every design and
eyvery bodler built, and to do so under conditions and re-

From an editor in  Meochanico! § commenting  wpon  the
rehiday celebration recently held for [5 1. %, Jacobus, chairman of the
ACALE, B r Cade C it

Erecting shop view of the Mew Haven locomotive in process of completion
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quirements that differed in almost every location. Prior
to this time m states where no safety laws were in force,
an uninformed public was faced with a lack of assurance
that ]Jnilers sold to them conformed to specifications that
provided reasonable safety because no generally accepted
standards had been set up. It is obviously unnecessary
to enlarge upon the numerous implications of this state of
affairs as they existed when The American Society of
Mechanical Engineers undertonk the worl of codification
n the hoiler field,

By 1914 the first edition of the Boiler Code was issued
and, thanks to the wisdom which prevailed in its draft-
ing, it won almost immediately the hearty approval of
those competent to judge its merits. Power and heat-
ing boilers were covered in this first draft which, with
revisions in 1918, 1924, 1927, 1930, and 1933, has heen
expanded to include eight sections covering power boil-
ers, material specifications, locomotive hailers, low-pres-
snre |1E'E'I.Tiﬂ§_2' boilers, miniature hodlers, rules for 'il'l:;ipl_‘i_‘—
tion, unfired pressure vessels, and suggested rules for
care of power boilers,

That the code has won its way in public approval to
the extent of hecoming national in scope is attested hy
the fact that it has been adopted by 21 states and 18
municipalities as local regulations. The committee's
code symbol stamp, imprinted on boilers constructed
under its code, is the “hallmark™ by which conformance
to the requirements of the code is shown,

Tt is obvious that back of the code is a hody of men
whose intelligence and integrity of purpose are guaran-
tees of its worth and authority. 1t is easy to appear to he
overstating the facts in speaking of the qualities and
achievements of this group of men. Drawn from every
field concerned with the common problem, these men
meet monthly to interpret individual cases arising under
the various codes and to consider what revisions and ad-
ditions are indicated by changes in engineering practice.
The codes are in this manner endowed with a vitality
that insures not only the best interests of all concerned
but also that adaptability without which they might
become brakes on progress. In spite of the special per-
sonal interests that members of the committee must
naturally have, it is the practical idealism implicit in the
cades that provides the common ground upon which deci-
sions, which must have unanimous approval, are made,
That this makes for spirited debate goes without saving,
but it also results in decisions that are received with de-
served confidence in their justness and validity.

There is a significance in the success of the Boiler Code
Crommittee that calls for comment and provokes the
wish that more groups might be organized to perform
similar services in our national life. Here, In a very
narrow and highly technical field, is to be found an ex-
ample of the spirit of the finest co-operation under dema-
cratic institutions. Fundamentally, and in spite of its
acceptance by governmental agencies, the boiler code
i5 an examp]a of what competent and interested groups
can do for their own and the public’s welfare. No
central governmental agency dictates to it.  No power-
ful special interests warp its efforts to their own ends,
In its special field it represents the flowering of the
democratic spirit—a regulation by rule rather than an
individual. :

One other thought will bring all engineers into the
sphere of influence exercised by the Boiler Code Commit-
tee. The competence and special knowledge of the
persans who comprise the committee give aunthority to
its judgments. But public confidence in the integrity
of these judgments and the atmosphere in which they
are former are derived from the fact that the committee
is a representative of The American Society of Me-

o]

chanical Engineers. It partakes of, as it thnutrihutfs 1o,
the prestige of that larger body—a prestige made and
shared by all who comprise its membership.

Is There a Shortage
of Skilled Labor?

A scarcity of highly skilled craftsmen already exists
in the metal-working industries and is beconming mcreas-
ingly acute, according to a study made public recently by
the ~Naticmal Industrial Conference Board. Reports
{rom |:4_'|]'|_'|_]m]1'i|;_~5 in other industries ['I'.Ii_‘l'l.'ll.ilr'lg textiles,
paper, printing, and lumber, indicate t]_Jai 11 SOME Sec-
tions there is a definite scarcity of certain types of labor,
but that labor shortage has not vet hecome as serious a
problem as in the metal-working industries. _

The Conference Board’s survey of conditions in the
metal-working industries covered 404 companies employ-
ing approximately 467,200 workers.  Of these com-
panies, 214 percent reported no skilled labor shortage;
26.5 percent indicated that a serious scarcity of such
labor existed; and 52.2 percent reported that they had
found it impossible to secure competent craftsmen to fill
jobs that were open, This last group of 211 companies
would employ a total of 7158 additional skilled craftsmen
if they could be found.

The number of skilled craftsmen needed but unobtain-
able amounted to 1.53 percent of the total employment of
all companies reporting to the Conference Board. This
Agure varied considerably among the states from which
a sufficient number of reports was received to justify the
computation of separate state figures. In Rhode Island,
the number of workers required but not obtainable
amounted to 12.14 percent of total employment by re-
porting companies; in Wisconsin to 3.15 percent: in
Michigan to 2.46 percent: in Ohio to 2,18 percent; and
in New York to 1.27 percent.

The Conference Boards analysiz of the shortage of
craftsmen hy type of occupation in the metal-working
industries mdicates that more all-around machinists are
renquired than any other type of worker, The companies
reporting to the Conference Board needed 1889 such
craftsmen.  Other types of workers and the number re-
quired included: special machine tool operators, 1007 ;
tool and die makers, 756 molders, 333 assemblers and
erectors, 370 welders, 220; and core makers, 130,

There are a number of reasons, according to the Con-
ference Board's study, why a scarcity of skilled labor
exists while large numbers are still unemployed. The
mnst important contributing cause was the suspension,
during the depression, of most company training pro-
grams. Since it is conservatively estimated that 5 per-
cent of the skilled labor of the country withdraws from
service each vear hecanse of death or ohsolescence, prac-
tically 25 percent of the skilled labor reserve was perma-
nently lost during the depression, while very few re-
placements were heing traied,

T addition, many skilled workers, either voluntarily
or as a result of loss of jobs during the depression, aban-
doned their trades and secured other work. MManyv other
skilled workers were promoted from the ranks of pro-
duction workers, and world economic conditions, com-
ined with immigration restrictions, shut off the former
inflow of skilled artisans from Europe. Of serious social
significance was the loss of skill by formerly competent
craftsmen through prolonged inactivity and association
with various “made worl"” relief projects that destroved
efficiency and worle discipline acquired in industrial em-
ploviment,



Fig. 1.—Magnetizing a watertube bailar for inspection

The nondestructive magnetic-dust method of discover-
myg mvisible cracks and defects has been successfully
applied to unfired pressure
This dust 15 manuiactured by the Magnaflux Corpora-
tion and 15 generally known as magnatlux powder. Tt
is hasically metallic iron that has been finely ground to
10-mesh The individual particles are
spindle-shaped rather than globular to obtam the better
polarization which facilitates their grouping or arrang-
mg at a erack or defect. This grouping s facilitated by
spectally coating the particles to prevent rusting and to
acdd lubricating and insulating properties that retard
packing and sticking. When dry, the powder particles
are etfectively msalated from each other electrically. An
nfinity megger readmg should be obtained even with
the electrade ternumals buried onky o fraction of an inch
apart in a can of powder,

In applving the powder, the best results are obtained
by using a comncn bulb spray, such

steam  bhoilers and vessels,

pass a SICVE.

as 15 nsed for STy -
ing powder on plants, wath a perforated almmiminm noe-
zle that 15 set at an angle, When using the powder
a confined space, an approved tvpe respirator {5 recom-
mended to prevent possible dretation of the mucous
membranes or the eves.

The bulh should not Le flled oo o

15 capacity.

than half of
For vertical and particularly for the un-
derside of hortzontal surfaces, practice will enable the
operator to lay the powder in place, by a combination
of throwing amd light rapid squeezing of the bull,  Best
results are ohtained when the small pofl of powder just
reaches the surface under mvestigation.  Tf the air blast
15 too hard, the powder i= likely o be blown from any
defect that way he For horizontal surfaces,
sufficient powder is dispersed by giving the bull a slight
shale,

; sTE=e

AGNAFLUX

Method of Inspecting Boiler
Prums and Unfired Pressare
Vessels with Magnafluax

By k. F. Cavanagh’

By carefully ohserving the factors mvolved, a fairly
:'l.\.'k'tl.-'l'a'lh' I"\-\.'|5|||1|.::ll,' ||I. ‘|i1l' -.'||'i-l]'| l'-'I- a l_".':h“k it ]'IL" 11\311(‘.
The variation in the quantity of powder adhering to the
crack corresponds with the variation in its depth _

To permit proper inspection, all interior and exterior
seams must be exposed and made accessible for exami-
nation either directly or with a mirror. The seams
should be wire-hrushed and any thick scale or sediment
\ perfectly clean bright surface is not neces-
sary, as the powder will reveal cracks through a light
scale or rust coating, but all loose rust or seale should
be removed.

Where riveted seams are used, some rivets should be
removed to permit detailed examination of the rivet it-
self and the sides of the hole, especially the shell plate
between the mwmer and outer butt Crrdinarily
four or five rivets are removed from each longitudinal
seaml and two or three from each girth seam, Those
rivets are svlected for removal which show indications
of past leakage or repeated calking. Removing at least
one rivet near the bottom of each girth and head =eam

removed,

straps.

is also advisable.

Unlike the magnifving and photographic methods that
require caretul polishing and etching in and around the
rivet hole to make cracks visible, the maenaflux method
requires no preparation of the hole, TIf a crack is there,
the powder will make it visible to the unaided eve sev-
eral feet away,

Boiler shells or drums are magnetized by winding
several fAexible cable through or around

turnms  of

Preseqted at g joint meeting of the New York Section of the Amerd
Cih '|"--_!-I||':u- Society  ancd the Metr litan Section of ¢ MAinerican S0
of Mechanical Engineers, 3 MNew York, N, Y.

Fanu

P Engineering Depertment, Fidelity & Casvalty Company of New Yaork.
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Fig. 2—Typical cxamples of caustic-embrittlement cracks in girth seam of horizontal tubular beiler

them. The cable is energized by an ordinary portable
electric welding set. The current value is dependent on
the size of the shell or drum and the number of turns
of cable, the average being about 2000 ampere turns.
For multiple-drum watertube hoilers, a convenient
method is to wind two drums at one time by passing the
cable across through circulating tubes and out the man-
hole opening of the second drum (Fig. 1),

Where each end of a boiler drum or shell has a man-
hole opening, the cable is wound longitudinally through
the manhole openings and around the outside of the
drum, and, in some cases, winding the cable circumfer-
entially around the shell or drum is more convenient
In general, a magnetic field should be set up within the
shell or drum at right angles to the direction in which
cracks or defects are expected to he found. However,
most cracks running in the general direction of the lines
of flux present sufficient transverse components to pre-
vent their escaping detection. Where incipient cracks
of microscopic dimensions are being searched for, mag-
netization in hoth directions is necessary.

Winding shells or drums longitudinally s usually
more convenient, and, in addition, the flux direction will
be the most favorable for investigating the greatest area,
As this flux direction will be less favorable for detection
of circumiferential cracks, mmvestigation in that direction
can be conveniently made by portable electromagnets.

Portahle electromagnets are also used where magne-
tization in the desired direction is not practical by the
cable-winding method. For the head seams, one mag-
net is placed on the head and the other on the shell in
a radial line with the frst and approximately 1 foot
away. A similar set-up is effective for other girth seams,
The magnet poles on either side of the scam should, of
course, be checked. Portions of the drum of a water-
tube hoiler farthest from the coil, particularly drums
with blank heads where the cable has been passed
through tube holes instead may not have sufficient flux
deﬂsitj,'_ In zuch cases, p[rrtah]u electromagnets can gen-
erally be used to cover these local areas.

The best method for determining whether the flux
density is sufficient is to ohserve how the powder col-
lects at the edge of the rivet head against the shell or
strap, as this, so far as the powder is concerned, is a
crack, With some practice, the manner in which a light
dusting of powder clings to any surface or edge will in-
dicate whether the magnetization in the right direction
is sufficient.

21

Fig. 3.—Crack in 1%4-inch shell plate

Fig. 4—Example of welding employed to stop leak-

age through crack in boiler girth seam, discovered

by wisual method, which proved to be inaccurate
in showing full extent of crack



Fig. 5—5pecimen having hidden detects, discovered by Magnathux
process of inspecting  welds

Generally the tendency will be to over-magnetize
rather than under-magnetize the drum.  Often, the res-
dual magnetism after shutting off the current 15 suthoient
to show up cracks. If the flux is too great or flux lines
come inte the air at night angles, the powder will fly
||'i"|:'|;'_|l. o the ‘~I'|1'I-:Il.'l' :I1.-| (&} l”l:'l.'| 'ill

that stand out

“streamers” or hairs
from the surface. Cracks will then no
show up properly. In such cases, the residual-flux way
wives hest results, particularly for those portions of the
head insile the laop.

Cracks are sometimes caused by the local concentra-

tion of stresses that are set up by breathing action or
thermal expansion and contraction. This type of crack
tollows the general behavior of fatigue cracks, often pre-
terring a surface notch, such as is provided by the rough
surface or porosity of a poorly laid bead of weld, for
115 HI,:|_1'I,I1|__[ '||- A,

All eracks radiating from a rivet hole are not neces-

sarily embrittlement cracks, and recognized authorities

Fig. 6—Preparing boiler drum for Magnaflux test

are not in agreement as to what is or is not embrittle-
ment. T1 reliable information  indicates that
cracks may start at local areas that are stressed beyond
the vield point in the presence of a concentration of caus-
By some mysterious process, nascent

1 ISt

tic, silica, and heat. : _ _
hyvdrooen, which 1s lberated Dy :ncir]:mu_n ynder 1J&5'.ﬁf
comditions, has the power to penetrate the intercrystalline
cementite and cause cracks, _

Many cracks found at rivet holes by magnaflux were
definitely not embrittlement cracks but were caused _L_-.-
| processes, such as excessive rfl_‘1|t1r|_-_r,~:L[1rl Tiv-
eting o5 in manufacturing, excessive calking, or
by faticue from breathing,  Microscopic examnation of
the crack with suitable cteching reagents may disclose

mechanic:

PrES

its origin, but here agan some confusion exists, as ex-
ks are found transversmg

amples of embrittlement ©r:

the crvetals instead of being intercrystalline, and por-
tinns of stress-fatioie cracks may follow crystal bound-
aries instead of being transcrystalline.

Generallyv, irregular, hranching
cracks that radiate in all directions, pass each other, and
i embrittlement, especially

and discontinuous

form 1slands, are indicative of e
where caustic concentration is found between plates,
Stress cracks, on the other hand, have a general tendency
to progress in a more direct line and usually are not as
mumerous, sometimes occurring as a simgle crack be-
tween rivet holes,

Fig. 2 is an example of embrittlement cra:
curred in the girth seam of a horizontal tubular boiler
which was found to be a typical case oi caustic embrit-
tlement. This beiler had been in service less than four
vears, was bl to the requirements of the
VSME, Boiler Code, and received the :'t"!11:"c':] ir1~']u'c-
tion during construction. It was of butt and double
strap, quadruple-riveted seam construction.  The cond
tion was obviously cavsed by fmproper feed-water treat-
rrient,

ks that oe-

accordin

hat was cut
a hammer-welded di-
ich was 8 feet in diameter and 25 feet longe and
operated under a pressure of 110 pounds per square inch.
e 'k more £l 1 1 ing the
maximum depth of 3j-inch was revealed by magnaflux
on the interior surface.  This erack was not visible under
a four-power magnifying glass.

Fig. 3 n_‘.---l.x'n part of a 5 hy 20-nch plate
from a 15

gester, w

16-inch shell plate of

14 mches

lone and reac

Several smaller cracks
Imperfect seams in this digester were
|-;|HI]:-. demonstrated by '-1'-':1;.'11‘-':..f:|l'lg_: with portable eleee
Lo

were also found,

ets.  Here, the thin edee of

L8
I:Il.' -l.':l,l'l.i,'ll 'i|>i1i|
]_.:If'l cither chilled or else scale prevented making :1-]u-1'-
fect T,

The extent of the imperiect seams and the cracks were
mvestigated  further by trepanni srmall
coupon.  This investigation confirmed the previous esti-
mate of the depth of the eracks, and also revealed that
thev were cansed hy caustic embrittlement.

ng to ohtain a

Masmaflux inspection was immedi:

ol lier

elvy made of the
e it, after the con-
ilitioms previously mentioned were disclosed, and they
were found in practically the same condition.  All three
were condemned for further use as pressure vessels and
were mmmediately replaced by new

two digesters in this particular

{HIE S

Oruer Tyres or Derpct REVEALED

g 4 shows a piece of plate taken from the sirth seam
of a hovizental firetube boiler.  Tn this case. the opeT-
ator of the bodler laid a bead of weld along the seam,
'.|.i'|'-- '|'|-.;:” 1

a fillet on the inside to stop leakape. The

arge cracks at the weld had developed through to the

surface, and a bead of weld 6 inches long had heen
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applied to seal it. A magnaflux test revealed that the
crack continued intermittently for 20 inches. At some
pomts, the larger crack penetrated to within 1/32-inch
of the outer surface of the plate. While this method of
repair could not be approved, the test did prove conclu-
sively that the crack was considerably longer than could
be detected with the eye,

Cracked ligaments are frequently found in the top
tube sheet of the waste-heat trpe of vertical firetube
boiler that is used in connection with the manufacture
of water gas. The flame or hot gases are applied in
periodic cycles recurring every few minutes. This sets
up a cyclic expansion and contraction or breathing which
is very conducive to the start and propagation of cracks.
Usually such cracks have been repaired by welding. New
cracks often develop subsequently alongside the weld,
due to improper annealing and continued breathing. On
cne accasion of this type, nearly fifty cracked tube-sheet
hgaments were found, which, had they progressed far-
ther, would have freed a section of the sheet with its
tubes,

Nozzles and fittings on digesters and other pressure
vessels of the welded type cannot generally he X-rayed
satisfactorily. The magnaflux process is, therefore, par-
ticularly useful for this application as the powder will
collect over flaws or voids in the weld even when these
defects are considerably below the surface.

One of the outstanding advantages of this over other
methods adaptable to feld investigations is its ability to
reveal flaws and ather defects heneath the surface of the
material faithfully. The ring in Fig. 5 was prepared hy
drilling holes of several different diameters in the ring
and at different distances from the outer edge of the
ring.  Applying the powder very clearly outlines these
holes on the surface of the ring.

Work of the A. S. M. E.
Boiler Code Committee

The Boiler Code Committee meets monthly for the
purpose of conszidering communications relative to the
Boiler Code. Any one desiring information on the ap-
plication of the code is requested to communicate with
the secretary of the committee, 29 West 39th St., New
York,

The procedure of the committee in handling the cases
is as follows: All inquiries must be in written form he-
fore they are accepted for consideration. Copies are
sent by the secretary of the committee to all of the mem-
bers of the committee. The interpretation, in the form
of a reply, is then prepared by the committee and passed
tipon at a regular meeting of the committee. This in-
terpretation is later submitted to the Council of The
American Society of Mechanical Engineers for approval
after which it is issued to the inquirer and published.

Casr No. 837 (Special Ruling)

Tnguiry:  May unfired pressure vessels to be stamped
as Code vessels be built in whole or in part of cast iron
other than nozzles and frames for openings now defi-
nitely provided for) ? ) _

Reply: Tt is the opinion of the Committee that under
a correlation of the several sections of the Code, unfired
pressure vessels of any size may be built wholly or in
part of cast iron, subject to the following restrictions -

(1) Vapor (steam) pressure shall not exceed 15
pounds per square inch.

(2) Liguid (water) pressure shall not exceed 160
pounds per square inch, nor the temperature 230 de-
erees F,

(3} Cast-iron pressure parts conforming to the re-
quirements of the several AS.A. standards for cast-iron
fittings may be used as a whole or in part for tempera-
tures not exceeding 43) degrees F. and pressures not
exceeding the A5 A, ratings given in the several tables.

(41 All such cast-iron vessels or cast-iron parts shall
be inspected and given a hydrostatic test in the presence
of an authorized mspector, the test to be at least equal
te 252 times the maximum allowable working pressure
but in no case less than 60 pounds,

i 5) Following the hvdrostatic test, the vessel may he
stamped as required by Par. U-66 and data sheets made
out as required by Par. T7-65,

Case No. 830 (In the hands of the Committee)

Semi-Annual A. S. M. E.
Meeting to Be Held at Detroit

Flans for the 1937 Semi-Annual Meeting of The
American Society of Mechanical Engineers, to be held
at Detroit, Mich.. May 17 to 21, with headquarters at
the Hotel Statler, were advanced to a point where the
unusual and regular features of the program began to
crystallize when Sabin Crocker, secretary of the Detroit
Committee, met with the Committee on Meetings and
Frogram on Friday, February 5, and discussed the gen-
eral outline and details of specific events.

On Wednesday of the same week at a meeting of the
Committee on Professional Divisions the technical pro-
gram, which is to include at least 15 simultaneous ses-
sioms at which papers contributed by the divisions will
he presented. was reviewed. At both of these meetings a
wealth of technical material was found to be availahle
and the distinctive character of the general plan hbeing
worked out by the Detroit Comumittee was accorded
hearty endorsement,

Mr. Crocker reported that the Detroit Papers Com-
mittee, which is headed by Harry T. Woolson, exec-
utive engineer of the Chrysler Corporation, has set up
a series of six general sessions which will be held on the
mornings and evenings of three days, Tuesday, Wednes-
day, and Thursday, of the meeting and culminate in the
dinner scheduled for Thursday evening. On the after-
noons of these same dayvs the simultaneous sessions and
tours of the professional divisions are to be held. Thus
there will be no conflict between the general sessions, at
which eminent authorities from the engineering and in-
dustrial fields of the Detroit area will develop a broad
survey of the modern technifues emploved by the mass-
production industries typified by the antomohile builders,
and the special technological problems in which lie the
varied interests of the professional divisions.

Monday is to be given over to a meeting of the
ASME. Council and major inspection tours of the
Detroit arca. A business meeting of the Society, at
which the principal business will be the announcement
of the results of the members’ ballot on proposed changes
to the Constitution of the Society, will be held on Mon-
day evening.

As plans are developed to date, all day Friday will
he available for additional inspection tours.  All persons
attending the meeting will be able to participate in these
tours without the conflicting interests of technical ses-
sions that might otherwise interfere with full enjoyment
and profit insured by this unusual opportunity to see
what industrial Detroit has to offer,



Chemical Intercrystalline Fracture o
Riveted Joints in Boilers”

By S. F. Dorey

During the past twenty years much attention has been
given by land engineers, metallurgists, and physicists to
the question of what is known as the chemical or eaustic
embrittlenient of steel.

Many cases of cracked plating m boilers and some
explosions have been attributed to chemical embrittle-
ment, but the cases described in the already laree hitera-
ture which exists on the subject have been confined to
land bodlers or to apparatus nsed in the manufacture of
caustic soca,

The matter has not received the attention it deserves
irom those engaged in the management of marine boilers,
doubtless for the reason that marime hoilers have hitherto
heen considered to be immune from the trouble. As, how-
ever, a few cases have occurred in the past three years
where the shells of marine cylindrical hoilers fitted in ves-
sels classed with Lloyd’s Register of Shipping were found
to be so seriously eracked that the boilers were unfit for
further service and were condemned, it 15 well that
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marine engineers should be warned that their atteation
should be divected to the matter.

[he term “canstic embrittlement™ is really a misnomer.
The steel does not hecome brittle in the way that glass
or east iron s brittle, It remains ductile, but is fissured
through the grain boundaries. Neither 1s it certain that
the phenomenon is due to the action of pure caustic.
Recent investigations indicate it is probably due to the
presence of sodium silicate in the soda and o other
chemicals commonly used in baoilers,

Attention was first of all drawn to the matter through
the failure of vessels used in the manufacture of caustic
soda, and these faillures were attributed to embrittlement
due to caustic, and the term “caustic embrittlement™ was
then applied to the condition, This term has passed mto
the literature on the subject, but 1t may he more acen-
rately referred to as intercrystalline fracturmmg due to
chemical action.

Caite naturally, when the theory of caustic embrittle-
ment of steel was first propounded, it was received with
a good deal of scepticiam and much adverse and fre-
quently binsed eriticism was directed against it; but a
careful and unhiased examination of the evidence leaves
no room for doubt that steel can be rendered defective
by this form of chemical attack,

The features of the attack in hoilers are characteristic
and well defined, and for all practical purposes are inde-
pendent of the quality of steel emploved in their con-
struction,

They are:

(1) The cracking 1s confined 1o the plating in way of
riveted seams. The plating away from the seams is un-
affected.  Joints above and below the water-level are
equally liable to this form of cracking.

(2] The eracking berms at rivet holes and on the
surfaces in contacl—mnot at the outside surfaces,

131 The cracking of the plating is usually accompanied
by the breaking off or cracking of rivet points, and this
is usually the first ohservalle symptom,

(4) The path of the cracks is along the grain boun-
davies and 12 not transcevstalline as 1= the case with
fatigue Tailure.

(3) The holer water is strongly alkaline and low in
sulphates,

[ three cases of marine hoilers to which reference has
been made, all these characteristic features were present
with the exception that the water analysis in one case
did not reveal the amount of sulphate, the quantity of
water available, unfortunately, not heing sufficient for a
complete analysis,

o Abstract of paper presented at the Spring Meetings of the Seventy-
cighth. Session of the Institution of Naval Architects, March 18 London.



Fig. 2

In each case attention was at first «r; tr the
that a munber of rivet points had fallen off in the lon
tudinal shell joints and, on investigation, it was found
that there was evidence of cracking i bt
strips,

The outer strap was then removed and the strap :
shell plating 1n way were found to he extensively cracked
on the faymg surfaces, the origin of the cracks being at
rivet holes. Samples of the defective material were then
sthjected to full investigation, which revealed that ini-
tially the steel was perfectly satisfactory and that the
cracks were intercrystalline,

Some tyvpical examples from boiler joints which have
failed due to intercrystalline cracking are illustrated.

The first example refers to a marme cylindrical hoiler
condemned after 4 vears’ service, working pressure 180
pounds per square inch.  While under steam, water and
steam were observed coming from under lagging on side
of boiler and on removal of lagging a crack w
in the strap of the longitudinal joint. The
emptied and on examining the inside strap it was found
also cracked about 3 feet long in way of nivets. Ing. 1
shows clearly how the cracking extends in hoth shell
plate and butt straps. Fig. 2 shows cracks in the plate
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sample had been etched, while Fig,
after etching. Tt is clearly seen that
thes: ssentially mtercrystalline in character
ani that rug occasionally through the
miaterial of the crystals themselves.

Figs, 4 and 5 show cracks a mivet hole in a butt
strap and in a rivet of a watertube hoiler in service about

314 vears, working pressure 200 [ s perT square inech.

betore t

the same

cracks are e

e OCurs o l'.Il_'.'

Micrographs of cracks m a rivet head and butt strap are
illustrated in Figs, & and 7.

A further case refers to another
bioiler which failed after 6 years' service, working pres-
stre 200 pounds per square nch.  Fig, 8 shows a portion
of the butt strap in which cracks are seen radiating irom
of the rivet hole, while Fig. © 1llus-
trates portions of rivets which had fractured at the junc
tiom of shank and head., The fractured surfaces of the
rivets were coated with a white deposit which was dis-
tinctly alkaline. Chemical were 1nade of the
hoiler materials and pave compositions quite normal and
good metallurgical practice.  MMechanical
that the physical properties were satis-

marine cylindrical

the circinnl erence

analvses

I1'-'i|_'.'.l'i'.'{' |||-
tests aleo showed
factory.

Passibly one of the simplest methods for revealing

Fig. 5
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cracks is to magnetize the suspected area and spray with
a solution of parafiin ol and fine iron hiings. Any crack,
not visible to the naked eve on the surface, will then he
observed by the Almgs pling wp almg the hne of the
crack.

It has been urged by some with an incomplete knowl-
edge of the matter that cracking of the platmg such as
has been described 1s due solely to an entirely different
ause : viz, excessive riveting pressure, but there 1s clear
evidence which effectually dizposes of such an argument.

(1) Cracking by excessive rivet pressure wontld reveal
transcrystalline faillure and sram distortion:

(2) Tt has been shown i the United States, where
most of the early work on the subject was carried out,
that fatlures revealing the characteristic features of
canstic embrittlement were largely confined o certain
areas where the feet water used contained sodinm car-
honate,  Replacement botlers failed in the same way,
while hotlers made at the same tune by the same makers
and sent to other districts having a different water supply
were (uite {ree {rom trouhle,

Experiments carried out indicate, however, that it 1s
possible to develop intercryvstalline cracks in hoaler plate
material and rivets which have heen overheated and sob-
sequently stressed above the vield point.

b soane cases i1 has been clumed that cracking has
been due to pulsating stresses cansing fatigue at the lo-
cally stiffened hoiler shell jeints,  Experimenters have
shown, however, that it 1s not possible artilicially to pro-
duce mtererystalline fractures such as oceur at boiler
joints by applying alternating stresses, yet this tvpe o
fracture could easily be obtamed by immmersing boiler steel
statically stressed ap to or sHghtly hevond its yield point
in- a switahle alkaline solution at the right temperature.
The same material immersed in the same alkaline solution
bt subjected to alternating stresses, senerally helow the
vield limit of the material, alwavs failed by typical cor-
rosion-fatigue fractures with transcrystalline propagation
as 15 the ease with fractures frequently observed at the
root of the fanges of hoiler end plates where connected
to furnaces.

arr and Straub and other well-known mvestigators
have established that cavstic embrittlement can only
oceur when the material 1z stressed to the yield pomt,
lanmann holds that even with the lowest possible rivet

pressure consistent with property formed rivets, the ma-
terial at the joint is actually stressed bevond the yield
point, and Straub in the laboratory produced caustic em-
brittlemnent in riveted specimens which were not stressed
i any other wav,

[t may be difficult for some to look with perfect
equanimity upon the use of material stressed beyond the
vield pomt, and it is of course true that if the whole
_ii-int was so stressed it would be bound to fail im the
[ong run,  The fact is, however. that this stress only
obtaing in the vicinity of the river holes, At the same
time it must not be forgotten that in bending the shell
1|||;L||' circular the material 15 necessarily stressed hevond
the vield point. In a marine boiler shell the stress due to
steam pressure 15 about Gl tons per square inch.
There 15 a concentration of stress at the edees of the
holes owing 1o discontinuity which may bring the stress
up to about 13 tons, and there 15 also stress m the
vicinity of the rivets due to the inevitable work harden-
mg ronnd the holes. 1t is apparent, therefore, that the
total stress in the vicinity of the holes can easily approach
the wield point of the steel, and it is at the holes that
chemical intercrystalline eracking begins.  Uhnce begun,
the cracking is, of course, progressive and extends in
sonme of the reported cases from hole to hole.

Although it has been definitely stated that ntevervstal-
Ime cracking of hoiler plating at riveted joints is not due
bt exeessive riveting pressure alone, evidence has heen
found - certaim cases that eracks were first started by
overstressed material, due to excessive riveting pressure,
m either plates or tivets or both, This eracking, how-
ever, would he conducive to intercryvstalline fissuring of
the stressed material where exposed to the action of
caustic,  In one case lately, other cracks were found in
rivets and plate adjacent to the [irst cracks which showed
ae canstic iwnelusion. On examining the rivet holes the
surface at the edge of the rivet hole was found to be de-
pressed about %5y inch and cracks starting from the edge
of the rivet hole were found, together with cracks in the
necks of the rivets, indicative of very excessive rivet
pressure, These cracks were of transervstalline character,

Experiments carried out for Llovd's Register of Ship-
pmg on the effect of work hardening in the vicinity of
rivets showed differences in Brinell hardness numerals
of 50 points hetween plate under rivet and plate away
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from rivet, while Tzod impact tests gave for the plain
]11_:1[& material an average of 20 foot pounds, cmupamﬂ
with an average of 6 font pounds for plate in way of
rivet holes,  Experience indicated that the most suitable
riveting pressure was about 60 tons per square inch of
rivet shank area.

Recent tests carried out for the author by Messrs, John
Brown & Company, Ltd., on a riveted double butt strap
joint of 284, -ton hailer plate and with a riveting pressure
of 81 tons per square inch of rivet section, showed that
whereas the Erinell hardness number of the shell in way
of the rivet holes was increased by 27 percent ahove its
original value, the Brinell hardness of the butt straps in
way of the rivet holes was increased by 36 percent. This
indicates that the effect of work hardening is greater in
the butt straps than in the shell plating, from which it
may be inferred that embrittlement will take place more
quickly in the straps, and this is borne out in practice.

Eesearch into the action of caustic soda upon mild
steel subjected to conditions of temperature and stress
encountered m botlers up to working pressures of 700
poutids per square inch has revealed that no attack takes
place with concentrations normally oceurring.  With a
10 percent solution of caustic, however, a considerable
reduction 1 the tensile breaking strength of the steel has
been observed, with evidence of intercrystalline break-
dow.

It has not been definitely established what is the mnu-
mum alkaline concentration at which chemical inter
crvstalline cracking may take place. Straub suggests a
concentration equal to not less than 100 grams per liter,
a concentration considerably in excess of that at which a
boiler could be normally worked. It is of mterest to
consider how the alkaline concentration takes place,

It iz generally recognized that no matter how carefully
a boiler may be made and calked, Auctuations in pressure
and temperature cause slight opening of the seams
through which water enters. In the seam the water is
evaporated and is ejected as steam, and the solid consti-
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tuents are left behind, and this cyele goes on unol the
concentration point is reached at which attack on the
steel takes place, This concentration is not so quickly
reached if there is a lealk through the joint, as then the
solid constituents of the water are deposited outside the
joint in the way with which evervone is familiar,
Trouble may, however, be considerably aggravated if the
leak is stopped by external calking often excessively ap-
|r|iL‘|]. This not rm]_‘.' rives an opportunity for a rup'n]
concentration of the cpustic but overstresses the material,
conditions jointly lahle more quickly to initiate inter-
crystalline breakdown,

What appears to be an important advance in the avail-
ahle knowledge of the subject has resulted from experi-
ments carried out in the United States by Schroeder and
Lerk on the action of solutions of sodim silicate and
sodivm hvedrosade at 250 degrees O, on steel wider stress,
These investigators were unable to obtain caustic embrit-
tlement failure when using chemically pure caustic soda,
but faslure was rapidly attained when commercial caustic
soda was used.  Upon analvsis the comumercial soda was
found to contain sodiiom silicate, together with the car-
bonate and chloride of sodium, and further experiments
shoawed that the carbonate and chloride had no effect, but
that 064 percent of sodiam silicate m the caustic soda
was the reason for the rapid failure,

An analvsis of a bodler fluid which it 15 understood is
largely used in the mercantile marine shows that it con-
tams a considerable quantity of sodium silicate, while
analyses of ecertain other hoiler Auids and compositions
have indicated the prescnce of sodinm silicate in excess
of the 064 percent mentioned above.

The foregoing represents a very broad outline of the
present position in the matter,  No attempt has been
made to summarize the large amount of work carried
out i this ecountry, America, and Germany. Soda
(which when hydrolized hy use in a hoiler becomes
canstic soda) and boiler Auids of various kmids have heen
used for a great many years in ships” boilers, vet it 1s

Fig. 9 :



only comparatively recently that definite knowledge is
available that damage 15 being done, and it is probable
that more cases of the kind will be revealed in the near
future.

It is necessary, therefore, that those who have charge
of marine hoilers should take particular care that noth-
ing containing silicate should be used n the treatment of
botler water and that the required alkalinity should he
obtained from soda chemically free from sodium silicate,

Further, when broken rivet heads or poimts are found,
the case should be very carefully examined, since these
may be a symptom of a grave condition, particularly in
the case of shell seams.  Broken rivet pomts or heads are
not necessarily a grave matter, but they may be indica-
tions of great importance and as such should not be
lightly treated.

There are some features in the matter which have not
vet heen Tully explained,

For example, why 1s it that one boiler in a vessel has
been attacked and the shell plating rendered unfit for
further service, and another boiler in the same ship
working under the same conditions shows no sien of de-
fect whatever? And how is it that the shell plating
may he attacked while the combustion chamber and fur-
nace joints, which are of course exposed to precisely the
same conditions of water, remain intact and vice-versa?

This appears to pomt to the attack beng of a highly
selective order and that a particalar metallurgical con-
dition of the structure is necessary hefore the material
is hroken down.. Schroeder and Berk's findings are that
sodium silicate 1s the chemical agent in producing a very
rapid breakdown, and it is for that reason that it 1s
recommended that soda, boiller Auids, or other chemicals
free from sodinm silicate should he used when it 1s neces-
sary to counteract an acid condition of the hoiller water,
These investigators found, however, that pure sodium
hydroxide (caustic soda) had a marked effect n reduc-
ing the resistance of locally stressed specimens,

That sulphates in the water prevent intercrystalline
cracking has been fully proved by Parr and Stranh. antd
the American Society of Mechanical Engineers Boiler
Code Committee in 1932 recommended the following
minimum ratios of sodium sulphate to the total alkalinity
of the holer water:

For pressures up to 150 pounde. ..o 00000 1 to ]
Far pressures between 13 pounds and 2500 pounds 210 1
Far Pressures aver 25 ponids Jiod

But it is questionable whether for the higher pressures
the ratio iz not too hich and would Le productive of
heavy calcium sulphate scale.  Straub savs they are too
high, but adds that that view is the result of laboratory
ohservation only and that mvestization is procecding,

Schroeder, Berk, and Partridge state. however, that
their experiments ndicated sodiuom sulphate only re-
tarded the failure of specimens with stress concentra-
tioms when the load was applied at room temperature ani
point out that high concentrations of sodinm sulphate
i solution, and a solid layer of silinm sulphate may hoth
play an important part in the influence of this salt.  They
further state that at the present time it appears desirable
t0 maintain as high a concentration of sulphate in the
water as conpatible with satisfactory boiler operation,
since this should create conditions least favorable to em-
brittlement.  The protection affered by sodium sulphate
may not be satisfactory where the steel is subjected to
repented stress

An analysis of a sample of boiler water taken from
a boiler which has recently been condemned on account
of chemical intererystalline eracking in way of the longi-
tudinal joints was found to be as follows

1262 partz caléium carhonate 100,000

Tatal alkalimty
B 0 parits 100,00

Alkalinity as carhonate. ...
Caustic alkalinity (cavstic
wola b

502 parts,/ 104, 000

Soalitm 5||.|:|:-.ltﬂlltl.'l iR parts IGO0
Sodium chloride ..., 3.2 parts/ LM),N0
Caleiom- axide oo el il 1.0 part, 100000

Sodinm silicate ... ... 1.0 part,/ 100 000
Phosphate also present, but
less than 1 part/ 100,000

It is evident that the water is of a suitable composition
to initiate intererystalline failure, the sulphate being low
and canstie content high.  Further, the ratio of sodium
sulphate /total alkalinity is approximately 1/10, a condi- -
tion indicative of potenfial danger. Tt is to be noted
that the sodium silicate present is about 1.7 percent of
the sodimn hydraxide.

[t is known that soda of unknown composition was
commonly used for many years hefore caustic embrittle-
ment was ever spoken of, and althoongh it may be that
some if not all of the many cases of cracking from hole to
hole in firehox plating which have oceurred in the past in
classed wvessels were due to chemical intercrystalline
breakdown. During the last three years Lloyvd's Register
of Shipping has only had five defimte cases of the trouble
having assumed a dangerons aspect.  One 1s therefore
led 1o the conclusion that soda (really carbomate of soda)
as manufactured nowadays mayv be different from the
sl of many vears ago and very likely sodium silicate
among possibly other ingredients 1= the cause of the
trouble. In the present state of knowledsze one cannot
be more definite than this. An analysis of carbonate of
soda of thirty vears ago might be a pointer,

Welding Course
Ofered in Pittsburgh

Engineers, designers, architects, production managers,
welding supervisors, foremen and operators, and other
mdividuals from industrial concerns of Pittsburch and
environs interested in welding, will have an --mu_{rtunitv
af obtaining advanced instruction in the practical and
theoretical aspects of arc-welding the week of April 19,
1937, This opportunity is offered by a special course
m arc welding design and practice sponsared hy The
Lincoln Electric Company, Cleveland, ().  The course
will hegin April 19 and last through April 23. Meetings
will be held in the Clitford B Connelly Trade School
auditorium, 1500 Dediord  Avenue, Pittshurgh. The
course will be under the direction of E. W, P. Smith,
nationally known welding authority of Cleveland,

Fhe primary object of the 5-dav course is to provide
engineers and designers i the Pittshurgh area the o=
portunity of studving the design of products and struc-
lures for arc-welded construction.  The course will in-
{'_lmhl-_h-ciuru.'s and technical papers by prominent au-
thorities en welded design and  construction in their
respective fields, and free consultation service on weld-
mg engmeering problems.

Fhe lectures, to be given by Mr. Smith, will cover
the following subjects: The shielded are: calculating
stress distribution m welded joints; use of rubber models
and polarized light in study of stress distribution ; deter-
mimnng the most economical section i changing from
cast to arc-welded construction : weld inspection : check-
g fsion and penetration.  The course will also include
practical studies of welding character,

Free cemsultation will be available by appointment
cach day except Monday at the Pittsburgh office of The
Lincoln Electric Company, 926 Manchester Boulevard



Practical Plate Development—XX[”

Irregular Transition Piece Joining a Cone

The irregular transition piece to be developed is shown
in Fig. 193, the elevation, and in the plan view of the
transition piece, Fig. 194, The transition piece is an
irregular shape, being a circle on one end and an ellipse
at the junction with the cone. The transition piece sels
at an angle to the cone.

For convenience in showing the development, the
allowance for the thickness of the plates has bheen
omitted and the outline shown has been taken as the
neutral axis of the plate.

The first step in the development of the transition
piece is to consider the elliptical end of the transition
piece as a pipe of this shape passing directly through
the cone at the angle shown. In passing this elliptical
section through in this manner, assume the elliptical end
to he divided into sections as b-b, c-c, d-d to k-l as
shown m the plan view, Fig, 194

These sections mayv be considered as flat strips or
planes. By passing these planes through the cone, the
surface of the cone will be cut and sections of it, irregular
in form, will be produced. These sections are shown
foreshortened in the plan, Fig. 193,

To determine their shape and position in the plan, Fig,
195, divide one-half the hase into any number of equal
parts, the greater the number of equal parts taken the
more accurate the final development, six being taken m
this case. Label these parts », 5, £, 1, v, @, r as shown,
Connect these points with the center (¥, Then parallel
to the center line (-(), draw lines through the points
r to x, extending them into the elevation and cut the
hase line A-£8. Number the intersections from ¢ o 4
and connect the points + to o' with the center () as
shown.

Next, divide the plan view of the elliptical end of the
transition piece, Fig. 194, into any number of equal parts,
sixteent being taken in this case. Label them each side
of the center line from « to j as shown, Connect the
points b-b, c-c, d-d, to k-k. Then parallel to the center
line J'-K*, draw and extend a line through the point (a)
and into the elevation, cutting the lines O-', O-¢' to O-n'
and locating the points 1, 2, 3 as shown.  In like manner,
draw a line parallel to J-K' through the point ||:. extend-
ing it into the elevation to cut the lines O-5, O-f to
O-w thereby locating the points 4, 5 and 6 as shown,
Continge in this manner until all the points up to point
24 are located.

To ohtain the contour of the plane b-b in the plan view,
Fig. 195, draw a line parallel to the center line O-0,
through the point 1, Fig. 193, and extend this line down
into the plan, Fig. 195, cutting the line O'-w, and locating
the point 1', Fig. 195. In the same manner, draw a line
through the point 2, Fig., 193, and P:(Eend it down into
the plan, Fig. 195, to cut the line O'-f and O'-z, and
locate the points 2, Fig. 1495, ; Ltl{erwtf,e iinu:ate the points
3, Fig. 195. Connect the points 1'-2-3" on each side of
the center line €'-u with a line. This line will represent
a section of the cone cut by the line b-b.

Construct the sections of the cones for the planes, ¢-¢

By George M. Davies

10 k-k, in the same manner, locating the points 4 to 24
as shown.

The next step is to obtain the miter line between the
transition piece and the cone in both the elevation and
plan views.

In order not to make the layout too complex, Figs.
196, 197 and 198 are a reproduction of Figs. 193, 194
and 193, as far as the development has progressed ; that
15, the lines in the plan view represent the sections of
the planes taken in the plan view of the transition piece.

Diraw the profile of the elliptical end of the transition
piece as shown in Fig. 199, and divide this profile into
the same number of equal parts as was taken in the
plan view, Fig. 197, and lahel the points corresponding
to the same figures in Fig, 197 from a to § on each side
of the center line M-N,

Extend the center line a-j into the plan, Fig. 198, and
the intersection where this line cuts the curved line rep-
resenting the section of plane (a) locates the point o
and in like manner ;. Parallel to M-N, draw a line
through the points & and & and extend it into the plan
view, Fig, 198, The intersection where the line cuts

Problem No. 1§ for Readers (o Lay Out

PROBLEM NO.|18

The carrect selution of Problem Mo. 18 will be published in
the June issue



Plan of
Transition Piece
Fig. 194

Transition
Piece

Elavation
Fig: 193

o ol
.”'4|' :,_,.i: :'.EI

Elavation
Fig. 198

Plan
Fig. 198

Transiticn Piece

Development of irregular transition piece joining a cone

2] E"|,d

JOFE3IIgR S
pue saxEpy 4310



Plan of Transition Piece
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Problem No. 16 - = = Correet Layout
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Problem Mo. 16 appeared an page 45 of the February issue. The correct solution is published here-
with in arder to give our readers whe have developed the prablem an oppartunity to check their work.

the carved line representing the section of plane (h)
locates the points &' on each side of MW-N and in like
manner Ji’,

Continue in this manner locating the points &, o, 4,
f and . Connect these points with a line which will
be the miter line of the intersection hetween the transi-
tion piece anil the cone m the plan view,

Then draw radial lines from the center (), Fig: 198,
cutting the points ¢ to f, extending these so that the
circumference of the base at the points " to j7 is inter-
sected as shown,  Parallel to the center line O-0F draw
lines through the pomts @ to 7", cottmg the base line
A-B, Fig. 196, locating the points ¢® to j°. Connect the
poinits a@” to 7 with the center O,

Next parallel to the center hne J-K', Fig. 198, draw
lines through the points ¢ to §, extending these lines
down into the elevation, Fig, 196, where the line through
the point ¢ cuts the line O-a® to locate the point aa.  In
like manner, locate the pomnts Bb to jj. Connect the
points ae to 7 with a line completing the miter line
between the transition piece and the cone,

The next step is the development of the transition
piece,  As before, in order not to complicate the layout,
Figs. 200, 201 and 202 are a reproduction of Figs. 196,
197 and 198, as far as the development has progressed;
that 15, the miter lines are complete,

From an examination of the plan view of the transition
piece, Fip. 201, it is noticed that the center line G'-f'
divides the transition piece into two symmetrical halves,
and therefore a development of one hall can be dupli-
cated for the aother half,

Divide the half plan of the circular top and elliptical
connection, Fig, 200, into any number of equal parts, the
same number of parts, eight n this case, being taken for
the circular end as for the elliptical connection.

Number the points on the circular end from 1 to 9
and on the elliptical end from ¢ to § as shown,

Then parallel to the center line J'-K', Fig, 201, draw
lines theough the pointz 1 to 9, cutting the line G-I,
Fig. 20K}, lncating the points 1° to 9. Also parallel to
the center line SR, Fig. 201, draw lines through the
points @ to j extending them into the elevation, Fig, 200,
te eutl the miter line E-F and locate the points a'-7.

Connect the points 1-a, 2-h, 3-¢ to 9-§ of the plan view,
Fig. 201, with solid and dotted suriace lines. Also con-
nect the points, 1-a’, 24", 3'-c’ to 9-; of the elevation,
Fig. 200, with solid and dotted lines, These lines are
the surface lines of the object and in order to complete
the development it is frst necessary to ohtain the true
lengih of these lines. This is done by erecting a series
of right angle triangles as shown in Fig. 204,

Tir construct the right angle triangles in Fig, 204, first
extend the line G- of the elevation, Fig. 200, to P and
at any point on G- as 1" erect a perpendicular to G-P.
Farallel to G-P, draw and extend a line through the
pont o, Fig. 200, to cut the perpendicular just drawn at
a. Fig. 204 At o, Fig. 204, erect a perpendicular to
1-g" and step off on it the distance a’-a” equal 1o 1'-a,
Fig, 201. Counect the point @ just obtained with the
point 1, completing the right angle triangle 1-a’-a”. The
distance 1-g" is the true length of the surface line 1-2
of the plan and 1'-a’ of the elevation,




April. 1937

The altitudes of the triangh-s- are obtained by ljrl}jfct-

ing this distance from the elevation, The hases of hoth
T|}E solid and dotred triangles are obtained from the plan
view, thus completing the diagram of the triangles.
. The next step is to abtain the development of the open-
ing in the cone. Draw the profile, Fig. 203, and divide
it mmto the same number of equal parts as was taken in
the plan, Fig. 201. Label these points on each side of
the center line M-N from a to _||I as shown, Draw lines
through the points ¢ to j, parallel to the center line M-N
and cutting the miter line at the points a” to ;"

With O as a center, draw and extend lines through
the pomnts ¢” to j” to cut the circumference of the base
of the cone at the points a® ta j°, Fig. 202.

Then with © as a center and with -4 as a radius,
seribe an arc. Draw any hine as 0-5, Fig, 205, On each
side of the line 0-S, step off the distance a®-b°, b°-¢°,
c%-c", d°-d*° equal to the same distance in the plan view,
Fig. 202,

Connect the points a® to j° to the center (3, Fig. 205,
with a series of radial lines, Parallel to the base line
A-B, draw lines through the points a" to j° and extend
them cutting the line 4-D, Fig. 200, to locate the points
aa” to fi'. Then with O-ge’, Fig, 200, as a radius, scribe
an are, cutting the line (-5, Fig, 205, and locating the
point aa”, Fig. 205,

With O-58", Fig. 200, as a radius. scribe an arc cutting
the lines O-b°, Fig. 205, and locating the point bb" om
each side of the center line (3-5. In like manner, develop
the points cc” to ji", Fig. 205, Connect the points aa”
to ji", Fig. 205, to complete the development of the
opening in the cone,

DEVELOPMENT OF THE PATTERN

Draw any line as X-¥, Fig. 206, and at any point
1 on K-V, step off the distance 1-ga” equal to the distance
I'-a*, Fig. 204. With ge” as a center and with the
dividers set equal to the distance ag”-b6", Fig, 205, scribe
an arc; then with 1 as a center and with the trams set
equal to the distance 2°-0°, Fig. 204, scribe another arc,
which will cut the arc just drawn to locate the point
Bb". With 1 as a center and with dividers set equal to
the distance 1-2, Fig. 201, scribe an arc.  Then with bd",
Fig. 206, as a center and with the trams set equal to
2-¢, Fig. 204, scribe another arc, cutting the arc just
drawn and locating the point 2, Fig. 206,

Continue in this manner, making the distances 2-3,
34 to 89, Fig, 206, equal to their corresponding dis-
tances in Fig 201, and the distances db"-¢c”, ce-dd”
to ;i equal to their correspomding distances in Fig, 205,
and the solid surface lines 3-¢c”, 4-dd”, 5-ee”, 6-fF", 7-g4",
B-kh", O-7i" equal to 3¢, 4-d', 5=, 6-f, 79, B-W,
9-f', Fig. 204, and the dotted surface lines 2-¢c”, 3-dd”,
d-ec”, 5-ff", 6-gg”, 7-hh", B-7i" equal to 3'-c", £'-g", 5"
6=, F-g” and 8-h". Connect all the points with a line
completing the half pattern of the transition picce.

(Toa be concluded )

Reconstruction of

Sixteen-Year Old Boilers

An interesting reconstruction has recently been car-
ried out at a power plant in Great Britain, on two hoil-
ers which have been installed since about 1920, giving
an indication of the advance which has taken place in
combustion chamber design since the installation was
originally constricted,

The hoilers are of the Bahcock and Wilcox 3-drym

W.LE. type, and were fitted with underfeed class A7
stokers of 177 square feet grate surface, designed to
burn 18 pounds of coal per square foot per hour, and
eich botler gave an evaporation of 22000 pounds per
howr at 170 pounds per square inch pressure.

The reconstruction was designed to increase the evap-
oration capacity to G0000 pounds per hour for the nor-
mal Inad, and 75000 pounds per hour maximum per
hoiler,

A new stoker of the underfeed “L" type having a
grate area of 19 square feet, and a rate of combustion
of 43 pounds per square foot per hour at maximum load,
was mstalled under each boiler.  In addition, side walls
of 650 square feet effective heating surface were added.
An air heater was also installed which can deliver air
utider forced draft at 123 degrees C.

In order to obtain the increased combustion chamber
capacity, the holler was lifted 5 feet and the stoker low-
ered into the basement about 2 feet.  Only one hoiler
at a time was available for reconstruction. The recon-
struction of the frst hoiler was started on January 20,
1936, and this hoiler in its completely redesigned con-
dition went mto commission again on April 16, about
one week hefore the contract date.

The load was mcreased gradually until full load was
obtamed easily without undue forcmg.  In fact, prac-
tically full load was attained without the use of pre-
heated air.

With regard to the fuel, the stoker was designed to
burn a varety of coal with an average calorific value of
about 11.000 British thermal units, and in addition to
being able to operate with coal only, the overhead bunk-
ers have been divided so that separate chutes mayv deliver
Both coal and riddlings on the sandwich system,

In the process of Lifting the boilers with a minimum
amount of tackle, the drums were suspended from cross
beams on the original setting and temporary supports
passed under the drums while alterations were carried
out. The original beams were removed, and the exist-
ing columns were extended by 5 feet, after which new
beams were fitted. Rods were then passed through the
new heams, and secured to the temporary supporting
transverse heams, and square-threaded nuts utilized these
suspension rods to take the weight of the boiler. Hy-
dranlic jacks were then placed at three points on the
temporary heams, and the whole boiler was lhifted. As
an extra precantion, the load was followed up with the
square-threaded nuts, so that in the event of any failure
of the jacks the hoiler would be held by the suspension
rods.  The total time reguired to 1ift each boiler, which
weighed 90 tons, a height of 5 feet was about twelve
hours,

The reconstruction was carried out by International
Combustion, Ltd., London and Derby. The Engincer.

New Heating and Ventilating Guide Available

A new and revised edition of the guide for 1937, has
heen issued by the American Society of Heating and
Ventilating Engineers, New Yorle, This is the fifteenth
edition of the Guide which contains an outline of changes
and developments that occurred in the course of the
vear. The technical section has heen completelv revised
and in some cases rewritten. A few of the changes in
technical data include : Recaleulated tables for the prop-
ertics of dry and saturated air, principles nf air condi-
tieming (completely rewritten), heat transmission co-
efficient tables amplified, humidification, dehumidifica-
tiem and water cooling, mechanical draft cooling, chim-
ney and draft calculations, cooling methods, air clean-
ing devices, etc. The price of the Guide is $5.00.



Proposed Revisions and Addenda to

the AS.ME. Boiler

[t is the policy of the Boiler Code Commitice to re-
ceive and consider as promptly as possible any desired
revision of the rules and its codes.  Any suggestions for
revisions or modifications that are approved by the
committee will be recommended for addenda to the
code, to be mcladed later in the proper place i the
cowle.

The following proposed revisions have been approved
for publication as proposed addenda to the code. They
are published below with the corresponding paragraph
numbers to identifv their locations in the various sec-
tions of the code, and are submitted for criticism and
approval from any one interested therein. 1Tt is to be
noted that a proposed revision of the code should not be
considered final until formally adopted by the council
of the society and issued as pink-colored addenda sheets,
Added words are printed in SMALL CAPITALS; words to
be deleted are enclosed in brackets [ ], Connnunica-
tions should be addressed to the secretary of the Boiler
Code Committee, 20 West 39th St., New York, N Y,
in order that they may be presented to the comnuttee
for consideration.

Par. P-270. Revise to read:

P-270 The safety-valve capacity for each boiler shall
be such that the satety valve or valves will discharge all
the steam that can be generated by the hoiler without
allowing the pressure to rise more than 6 percent above
THE HIGHEST PRESSURE AT WHICH ANY VALVE IS SET
AND IN NO CASE TO MORE THAN 6 PERCENT AROVE the
maximum allowable working pressure,

[1f the highest pressure at which any wvalve is set is
less than the maximum allowable working pressure, the
safety-valve capacity shall he such that the pressure can-
not increase more than 6 percent above this highest set
pressure. |

Par. P-271. Revise to read:

P-271 One or more safety valves on the boiler proper
shall be set at or below the maximum allowable working
Pressure. IF ADDITIONAL VALVES ARE USED THE HIGHEST
PRESSURE SETTING SHALL NOT EXCEED THE MAXNIMUDM
ALLOWABLE WORKING PRESSURE BY MoRE THAN [The
remaining valves may be set within a range of] 3 per-
cent, [above the maximum allowable working pressure
but]. The coMPLETE range of rrEssURE settings of all
[of] the valves on a boiler shall not exceed 10 percent of
the highest pressure to which any valve is set,

Par. P-272. Revise to read:

P-272 All safety valves shall be so constructed [that
no shocks detrimental to the valve or to the boiler are
produced and so] that THE [no] failure of any part can
Not obstruct the free and full discharge of steam from
the valve. Safety valves smarLL [may]| be of the direct
spring-loaded pop type, with seat [and hearing surface
of the disk] inclined at any angle between 45 degrees
and 90 degrees inclusive, to the center line of the spindle.
The maximum rated capacity of a safety valve shall be
determined BY ACTUAL STEAM FLOW, IN THE PRESENCE
OF AUTHORIZED INSPECTDRS at a pressure of 3 percent in

Construction Code

excess of that at which the valve is set to blow, and
with a blowdown IN ACCORDANCE WITH Par, P-281 ann
CREMTED WITH ) PERCENT oOF THE FLOW DEVELOPED
[of not more than 4 percent of the set pressure, the
blowdown to be in no case less than 2 Ih].

Safety valves may be used which give any opening up
to the full discharge capacity of the area of the opening
of the mnlet of the valve (See Par. P-273¢), provided
the movement of the valve is such as not to induce lift-
ing of water in the boiler.

Dead-weight or weighted-lever safety valves shall not
be used.

Par, P-273. Revise to read:

P-273 Each safety valve [13 in. size and larger] shall
be plainly marked by the manufacturer in such a way
that the markings will not be abliterated in service. The
marking may be stamped [or cast] on the casing or
stamped or cast on a plate or plates securely fastened to
the casing, and shall contain the following markings:

(@) The name or identifving trademark of the mann-
facturer.

(3) MANUFACTURER'S DESIGN OR TYPE XNUMBEER,

{e) [B] Size. . ...l SEAT DIAMETER, .. oo I,
The pipe size of the valve inlet. [{ Where the valve
inlet is not threaded, the initial diameter of the in-
let shall not he less than the inside diameter of a
standard pipe of the same nominal diameter as that
of the valve.} |

Ly [l Piess e Al b
The steamn pressure at which it is to blow.

B 1 P e i |
Blowdown. (Difference between the opening and
closing pressure. ) L

() lel Lapi.ooov i thner Bp
IN ACCORDANCE WITH Pars. P-272 anp P-281 [The
weight of steam discharged in pounds per hour at
a pressure of 3 percent higher than that for which
the valve is set to blow,] (and with the valve ad-
justed for the blowdown given in the preceding
e, )

e BB o o ) i e IN.

CAPACITY LIFT—DISTANCE THE VALVE SEAT RISES
UKNDER THE ACTION OF THE STEAM WHEN THE
VALVE 18 BLOWING UNDER A PRESSURE OF 3 PER-
CENT ABOYE THE SET PRESSURE.

(h) A. 5. M. E. symeoL As sHOWN 1N FIG. P-2014
[5td.]

PERMISSION TO TSE THE SYMEOL

DESIGNATED IN THE FOREGOING PARA-

GRATH WILL BE GRANTED BY THE

AMERICAN S0OCIETY OF MECHANICAL

ENGINEERS TD ANY MANUFACTURER

COMPLYING WITH THE PROVISIONS

OF THE CODE WHO WILL AGREE UPON

Fig. P.291; FORMS TSSUED BY THE SOCIETY, THAT
ANY SAFETY VALVE TO WHICH THE

SYMBOL 15 APPLIED WILL BE CON-

STRUCTED TN ACCORDANCE WITH THE CODE AND HAS THE

0



CAPACITY STAMPED UPON THE VALVE UNDER THE STATED
CONDITIONS, AND THAT HE WILL NOT MISUSE OR ALLOW
OTHERS TO USE THE STAMP BY WHICH THE SYMBOL IS
APPLIED,

A STEEL STAMP FOR APPLYING THE SYMBOL MAY EE
PURCHASED BY SUCH MANUFACTURERS FROM THE S50-
CIETY.

AFTER OBTATNING THE CODE STAMP THE MANUFAC-
TURER OF SAFETY VALVES THAT ARE TO BE STAMPED
WITH THE CODE SYMBOL SHALL FIRST SUBMIT AT LEAST
THREE VALVES, OF EACH OF THREE REPRESENTATIVE
SIZES AND OF EACH DESIGN AND FOR THREE DIFFERENT
PRESSURES, FOR TESTING AT THE PLANT OF THE MANU-
FACTURER OR AT A PLACE WHERE ATEQUATE EQUIPMENT
I5 AVAILAELE TO CONDUCT PRESSURE AND RELIEVING-
CAPACITY TESTS. ¥

TEsSTS SHALL BE MADE T0 DETERMINE THE LIFT,
POFFING AND BLOWDOWN PRESSURES AND CAPACITY FOR
AT LEAST THREE POINTS IN THE EXPECTED RANGE OF
PRESSURES AND CAPACITIES FOR WHICH THE YVALVE 15 TO
BE USED IN ORDER TO ESTABLISH THE PERFORMANCE FOR
EACH S5IZE AND DESIGN.

THE TESTS SHALL BE MADE WITH STEAM AND IN A
MANNER CLOSELY APPRONIMATING ACTUAL OPERATING
CONDITIONS ON STEAM BOILERS, THE RELIEVING CAPACITY
SHALL BE MEASURED BY CONDENSING THE STEAM OR
WITH A CALIBRATED STEAM-FLOW METER.

THESE TESTS SHALL BE CONDUCTED IN THE PRESENCE
OF, AND CERTIFIED EY, A STATE INSPFECTOR, A MUNICIPAL
INSPECTOR OR AN INSPECTOR REGULARLY EMPLOYED BY
AN INSURANCE COMPANY AUTHORIZED TO INSURE BOILERS
AGAINST EXPLDSION TN THE STATES AND MUNICIPALI-
TIES THAT HAYVE ADOPTED THIS CODE.

A DATA SHEET FOR EACH SAFETY VALVE TESTED SHALL
BE FILLED OUT AND SIGNED BY THE MANUFACTURER AND
THE INSPECTOR WITNESSING THE TEST. SUCH DATA
SHEET WILL BE THE MANUFACTURER'S AUTHORITY TO
EUILD AND STAMP VALVES OF CORRESPONDING DESIGN
AND CONSTRUCTION. WHEN CHANGES ARE MADE IN THE
DESIGN, SIMILAR TESTS MUST BE REPEATED.

THE RELTEVING CAPACITY THAT MAY BE STAMPED ON
THE SAFETY VALVES SHALL NOT EXCEED 90 PERCENT OF
THE VALUE DETERMINED BY THE WITNESSED TESTS,

Par. P-276. Revise to read :

P-276 When two or more safety valves are used en a
boiler, they may be mounted either separately or as twin
valves made by placing individual valves on Y bases,
or duplex [triplex or multiplex] valves having two [or
more] valves in the same body casing. Twin [the|
valves MADE BY PLACING INDIVIDUAL VALVES ON ¥ BASES
OR DUPLEX VALVES HAVING TWO VALVES TN THE SAME
oDy shall be [made] of equal sizes [if possible, and in
any event if not of the same size.]

WHEN NOT MORE THAN TWO VALVES OF DIFFERENT
SIZES ARE MOUNTED SINGLY, THE RELIEVING CAPACITY
oF the smaller [of the two] wvalve shall notr nE LEss
THAN |have a relieving capacity of at least] 50 percent
of that of the larger valve.

Par. P-277. Omit the words ““when possible” at the
end of this paragraph.

Far, P-278 Revise last sentence of second section to
read :

For iron- and steelbodied valves exceeding 2-in. size,
the drain hole shall be tapped wmoT LESS THAN 34 1M,
PIFE S51ZE.

Par. P-281. Revise to read:

P-281 g Safety valves shall operate without chattering
and shall be set and adjusted as follows: To cloze after
blowing down not more than 4 percent of the set pressure

* Facilities available at the present time may impose limitations on the
testing nf some valves at high pressures and of large capacity.

but not less than 2 1b in any case. For springloaded
pop safety valves [operating on| rFor pressures [up to
and including] eerween 100 axp 300 1b per sg in.,
BOTH INCLUSIVE, the blowdown shall not be less than
2 percent of the set pressure. To insure the guaranteed
capacity and satisfactory operation, the blowdown as
marked upon the valve (Par. P-273¢) shall not be re-
duced,

(%) THE BLOWDOWN ADJUSTMENT SHALL BE MADE
AND SEALED BY THE MANUFACTURER.

(¢} THE POPPING POINT TOLERANCE PLUS OR MINUS
SHALL NOT EXCEED THE FOLLOWING: 2 LB FOR PRESSURES
UP TO AND INCLUDING 70 LE, 3 PERCENT FOR PRESSURES
FROM 71 To 300 LB, AND 10 LB FOR PRESSURES OVER 300
LE.

Pak, P-282. Revise to read:

P-282 To insure the valve being free, each safety valve
[on boilers with maximum allowable working pressures
up to and including 200 1b per sq in.] shall have a sub-
stantial lifting device by which the valve disk may he
positively lifted from its seat [at least 144 in.] when
there is AT LEAST 75 PERCENT OF FULL WORKING [no]
pressure on the boiler. THE LIFTING DEVICE SHALL EBE
SUCH THAT IT CANNOT LOCK OR HOLD THE VALVE DISK
IN LIFTED POSITION WHEN THE EXTERIOR LIFTING FORCE
15 RELEAsSED. [For boilers with working pressures above
200 Ih per sq in., the safetv-valve lifting device need not
provide for lifting the valve disk 144 in, except at such
times as there is at least 75 percent of the full working
pressure upon the hoiler. FExcept at times of general
mspection, the valve should not be lifted, unless there i=
sufficient steam pressure on the boiler to blow the dirt
and scale clean from the seat,]

Par. P-284. Hevise the first sentence to read:

P-284 Springs used in safety wvalves shall not show
a permanent set exceeding 1 PERCENT OF THEIR FREE
LENGTH [1{4 in.] ten minutes after being released from
a cold compression test closing the spring solid,

Par. P-285. Revise to read:

P-285 a The spring in a safety valve 1x SERVICE, FOR
PRESSURES UP To AND INCLUDING 250 Le shall not he
used for any pressure more than 10 percent above or 10
percent below that for which it was designed, FOR
HIGHER PRESSURES THE SPRING SHALL NOT BE USED
FOR ANY PRESSURE MORE THAN 5 PERCENT ABOVE OR 3
PERCENT BELOW THAT FOR WHICH IT WAS DESIGKED,

b IF THE OPERATING CONDITIONS OF A VALVE ARE
CHANGED 80 AS TO REQUIRE A NEW SPRING UNDER(2)FOR
A DIFFERENT PRESSURE, THE VALVE SHALL BE ADJUSTED
BEY THE MANUFACTURER OR HIS AUTHORIZED REFPRESEN-
TATIVE WHD SHALL FURNISH AND INSTALL A NEW NAME
PLATE A% REOUIRED UNDER Par. P-273.

Par. P-286. Revise the second sentence to read:

The dimensions of flanges subjected to boiler pressure
shall conform to the American Standards as given in
Tables A-5 to A-8 in the Appendix, subject to the re-
strictions of Par. P-12b [except that the face of a safety
valve flange and the face of a nozzle or fitting to which
it is attached may be flat without the raised face for
pressures not exceeding 250 1b per sq in. but for higher
pressures shall] THE [have] facings sHALL re similar to
those shown in Fig. A-9 [and of dimensions given in
Table A-5 in the Appendix].

Par. P-287. Revise to read:

P-287 When the valve casing is marked as required
by Par. P-273, it shall be the guarantee by the manu-
facturer that the valve arso conforms to the details of
construction herein specified,

Par. P-259. Revise the second sentence of this para-
graph to read as follows



The valve shall have a Aanged inlet connection, and
shall have the seat and disk of SUITABLE HEAT ERDSIVE-
AND CORRDSIVE-RESISTING [nicke! composition or equiva
lent] material, and the spring fully exposed outside of
the valve casing so that it shall be protected from con-
tact with the escaping steam.

Awustralian Railroad Solves
Boiler Water Problem

Iy . r*. Blackall
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Foaming and priming seriously handicapped the main-
tenance of scheduled running times.  Fortunately, how-
ever, it was possible to reduce this to a maimmuam by the

woving and  wasting.
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use of an anti-foam compound containing  castor oil,
which was 'i'.'.l,'.'- wlueied 'i1!.1|| the tender of the locomotive.
The scaling and corrosion, however, was far more serious
in its hehavior and more difficult to treat. \fter a
thorough investigation of the problem, the Awustralian
Commonwealth Railways administ finally decided
to test a pew form of treatment which had proved suc
cessful at Leonora,  Exhaustive tests were condocted to
prove whether the treatment was satisfactory for loco-
motive blers, after which a trial plant was erected al
one of the most troublesome watering stations along the
1031-male line. The results were =0 successtul that G.
A Gahan, Commonwealth Raidlways commissioner, had
two other stations similarly erpmpped.

The treatment consists of th .'|:_:"r:I,Ii||II of cold well
and bore water with weighed amounts of caustic lime
amd Lbarium carbonate

m vats of 15000 gallons capacity
The agitation usually oceupies abont six hours amd, he-
fore it is h|'||'[al'l|. tests are eonducted on each vat,
additiomal Hme added as necessary, after which the vats
are allowed to stand overnight to allow the precipitates
to settle,  The result of the treatment is that calciom,
magnesium bicarbonates, and calcinm sulphate are pre-
cipitated and no other saits are left in solution replacing
them ; magnesiu chloride s converted into magnesium

anl

hvilrate and soluble calcinm rh]uri_i'lr. Thus both T -
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It is claimed that nowhere else in the warld is holer
hauled such long distances as on the Trans-Aus-
Railroad, which for the entire 1051 mles of iis
VWhere

the contour of the country is suitable, endeavors have

water
trali 3
lenoth does ot cross a single permanent stream.

heen made to retain supplies of surface water by the

construction of laree reseryoirs, some of these being of
R OD0O00 pallons capacity.  With the infrequent rains
the country traversed, long periods mnst |-|.'|]|.=L',_ how-
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reliance on supplies from the treatment plants, the water
irennt which is transported by water trains in 20KK)-gallon
tank wagons, _
By this means supplies for boiler requirements are
: distances up to 50K miles.  Prior to the
installation of the latest treatment plant waler was con-
veved from K: ¢, a distance of 538 miles,
the water having previously been piped 350 miles from
VMundaring reservoir to Kalgoorlie,  Since the treatment
plants have been operating the delays to trams cansed h.}-
heen reduced to an absolute mini-
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hodler troubles have
mum, the cost of hoiler maintenance has been decreased,
and the life of the hoilers and er fArehoxes corres-
pondingly improved.

Welding Fabricates

Ammonia Evaporator

At first glance, the structure shown in the accompany-
mg llustration, might appear as just a meaningless col-
It 15, however, an as-
sortment of tubes, fused together into one single piece
of steel to form an ammonia evaporator wit for an ice
tank. The wmt 12 25 feet lone and about 4 feet 7 inches
Fraly

[t was built by joiming five different sizes of pipe

lection of tubes of various sizes,

[---,;rr]'.w Iy ‘:|Il.' w||it'|li:'-:]-2l1'1,' PrikRTEss Ot |'|:'-.'I,1'5\_' 'l.'u'{'l':]l'll:'.f
There are a total of 600 welded joints in the structure
Fhe welding was done with equipment supplied by The

Welded ammonia evaporator



oln Electric Company, Cleveland, O, The unit was
filhl']t"l-‘._c-r‘. by Rierson Brothers Welding Works, Greens-
boro, N, C

Boiler Manufacturers
Association Executive Dies

James D Andrew, since 1933 manager of the Ameri-
can Poiler :"-|.'I.I'I'.:I:I|_'I.|::'|.-|'-. Aszociation and Affiliated [n-
dustries, died at his home in Englewond, . J., on March

22, at the are of 62

During his career as an engineer and executive Mr.

James D. Andrew

Andrew was connected with the Metropolitan Street
Railway Company of New York as mechanical engineer,
during the period of its electrification. He was {or four
years chief engineer of the New York Edison Company,
for six years superintendent of power with the Boston
Elevated Railway system and for a period of years super-
intendent of 1-|1_5{1'.]u_'q-_'|']'||_5: with the Edison Electric Tllumi-
nating Company of Boston. For a considerable period
he was executive with miscellaneous industrial projects,
principally with American International Corporation in
terests. This work included the post of manager of ship
construction at the Hog Island Shipyard, president of the
American Balsa and Balsa Refrigerator Company, New
York, and president and general manager of the Stand-
ard Tank Car Company, Sharon, Pa. Later he became
vice-president of Stevens & Wood in charge of design,
construction and operation of power plants in Ohig and
Pennsylvania. For three vears he was general consult-
ing engineer of Armour & Company, Chicago, and later
chief engineer with the MNiagara Hudson Power Corpora-
tion. As noted, since 1933 Mr. Andrew was manager of

the American Boiler Manufacturers’ As
Affliated Tndustries, He
can Society of

sociation  anid
was a member of the Ameri

Mechanical Engineers, the American In-
stitute of Electrical Engineers, Engineers Club, The
society of Naval Architects and Marine Engineers,
American Trade Association Executives, Winzlow Lewis

Lodge T, & A, M. and Aleppo Shrine in Boston,

Flannery Bolt Company Representative Dies

Leo Finegan, eastern zales manager of the Flannery
iolt L Bridgeville, Pa., died on March 8 Mr.
Finegan was a well known figure in railroad shops
throughout the East, and numbered among his friends
practically all those who were in charge of the construc
tton and maintenance of locomotive boilers. He was a
member of the Master Boiler Makers' Association.

Hannifin to Build Allen Riveters

Hannifin Manufacturing Company, Chicago, has pur
chased the machinery, equipment and name of John F.
Allen Company, New York, makers of air operated riv-
eting machines. Manufacture, sales and service of Allen
riveting machines will he continued as the Allen Riveter
Works, division of Hannifin Manufacturing Com Y,
at ot. Marys, O The Hannifin Manufacturing Com-
pany has recently completed a new plant at St. Marys,
cipupped for the production of large machinery

Republic Announces MNew Appointments

Announcement was made recently by N, . Clarke, vice-
president in charge of sales, Republic Steel Corporation,
Cleveland, of the following appointments : B, C, Klemm
has been appointed manager of sales, bolt and nut divi-
sion, to succeed C. F. Newpher, who has joined the Na
tional Screw & Manufacturing Company.  Mr, Klemm
has been with Republic Steel and its predecessor com-
panies for 25 vears,

Harry W. Schrenk has been appointed as manager of
sales, tool steel department, succeeding the late Frank
J. Bauman. Mr. Schrenk has with
the tool steel department for a munber of vears.

heen aszociated

Power Show Planned in Chicago

A new Power show for the Mid-West—the Chicago
Fxposition of Power and Mechanical Engineering has
been announced.  The place is the new International
Amphitheatre at Chicago, and the dates are October 4
to 9, 1937. The important consideration in connection
with the announcement of this event 1s that it is to bhe
under the same management which, over a long period
of vears, has conducted so successfullvy the National Ex-
|u-.~'i1iu||.» of Power and Mechanical Engineering at the
Grand Central Palace in New York., The new exposi-
tion 15 not intended to supplant the National Power Show
at New York, nor to interrupt its sequence. The next
one, the Thirteenth National Exposition of Power and
Mechanical Engineering, will be held at Grand Central
Palace in New York, December 5 to 10, 1938, retaining
the hiemnial interval now established.

Realizing the extent of the United States and the ter-
ritorial interests involved, it is natural that the Inter-
national Exposition Company should conduct  exposi-
tions hoth in New York and Chicago. The interests
to be served are so great and the potential audience so
large that this exposition “localized” is entirely justified.

The Chicago Exposition of Power and Mechanical
Engineering will be conducted with the viewpoint and




manner of the national power shows, No periodic hold-
ing of this exposition in Chicagn has yet been decided.
The frequency of its repetition will be decided after the
fortheonnng Chicago exposition has been held,

Communiecation

Boiler Making in the
Old Days and Now

To. TR EnrroR:

It has been about thirty vears since [ started to work
in a boiler shop as a green apprentice Loy, And how
green I was. The life of an apprentice 1n those days
was no snap. The boiler makers seemed to delight in
thinking up tricks to play on the bovs, and wavs to
make their hves nuserable; such as having a hov soak
rivets i water all mght to soften them, or having him
hunt a leit-hand menkey wrench, or a square drill, But
they also helped us 10 learn, and meost of them were
always glad to show a boy the “tricks of the trade,” if
he really wanted to learn.

The work was hard in those days. There were no
cutting  torches, welding torches. or electric welders.
When we went to cut a patch out of a boiler, we did
it with diamond point chisel and ripper.  CH course we
had air tools, but they were still new enough that all
botler makers had to he expert hand chippers and
calkers, both right and left hand.

Hand chipping is becoming a lost art nowadays, It
may he for the best, but one cannot help but sigh for
a lost skill. We also had ta be expert with the hack-saw,
as that was our only way of cutting angles and all
structural shapes. 1 have wsed a hack-saw continuously
for ten days at a time,

I served my time in a numine district, an oa far sized
shop, working about twenty men, We handled a preat
variety of work, in addition to building and repairing
bailers. In those days a boiler maker had to he a good
all around mechanic, and 1t seems to me that the general
level of skill was much higher then than now. In fact,
we do not seem to be developing any mechanics any
mare.  Aost men in modern shops =eem to be satisfied
to learn one ar two operations, and go no farther.  Most
of them take no pride in skilled hand work, and withont
that no man has a right to call himseli a mechanic. To
refer to a man as a mechanic should be a mark of re-
spect, as it onee was, for it means a man who has applied
himself earnestly to a trade, and mastered it to the hest
of his ahility. Such men deserve respect.

Of course, under modern conditions, really skilled. all
around men are not so badly needed, but there will never
be a time when we can get alomg entirely without them.

I hardly ever call mvseli a hoiler maker any more. as
I have not done much boiler work in o god many vears,
Since the oil industry has grown to such large propor-
tiems, it has kept most plate shops busy.  And by the
way we say plate shop now instead of hoiler shop.

Since the advent of electric welding, the trade has
changed =0 much that, were some of the old-timers to
come bacl, they would hardly recognize it. DBut it 1s
a better trade than it wsed to he, in most ways, if a
man iz interested and wants to learn. Welding 15 so
big o field that we can never learn too much about it

In my opmion, most shops are making a mistake in
not giving more effort to the training of their men o
be better mechanics, There do not appear to be any

laverouts comnng up at all. I have been a shop fote-
man for a number of vears, as well as a layerout, and
have tried to get my men 1o learn laying out, but without
much success,  They just will not take the trouble and
do the hard work necessary to learn if.

The methods of fitting up welded work are so dif-
ferent from riveted work, that there are few men who
can do a good job of fitting up in reasonable time,
Mozt of them can not work from a drawing at all, and
unless constantly supervised, make mistakes one after
another,

To be a gowd mechanic in a modern plate shop, a
man should understand at least some of the principles
of lavout; he should be able to work from drawings,
and should be at least a fairly pood welder. Then if he
has reasonable skill in handling tools, and will use his
hearl just a little, he will he a valuable man,

Most emplovers and foremen do not seem willing
or able to train such men. I have alwavs considered
that training to he a part of a foreman's job, and have
always practiced it to the hest of my abilitv,  And T have
tramed some very good men.

You will often hear a foreman say that he cannot
wet his men to think, to pay attention to what they are
doing, When he says that, he admits that he should not
be a foreman. It takes some study, and quite a bit of
practical psychology, but it can be done, and it pavs big
dividends in more and better work.

Another mistake is not studving men, and tryving to
fit the man to the job.  Certain men seem to have a
knaclk for certain operations, and to be weak on others.
Put him on the thing he can do hest, and mayhe some
dav he can do other things well too.

However, the worst nustake of most foremen i3 in
trying to do all the thinking, and not allowing their
men to think for themselves, As long as vou do that,
most men will let vou do all their thimking for them, and
just work like machines. They can be made to think
for themselves, if handled right. T have proved this
oyer ﬂ“d OVEer,

I suppose T am something of a crank on the subject
of traming men, but i 1= so fmportant that 1 can not
see why emplovers do not insist on it

Old-time hoiler makers were really fine mechanics,
but they are about all gone. The trade has hecome more
coanplicated and instead of developing hetter men to do
the better grade of work now called for, most shops
are trying to get along with a few college men at the
top, and wooden men for the rest,

As for layerouts, there are none heing made.  More
and more plants are trving to do the layout work m
the drafting room.  This works all right in some cases,
hut we will always need first class men in the shop, whe
can work froan detailed dvawings, or i necessary go
out and take his own measurements, and make the work
without any drawings other than his own sketches,

[ have v dreaftsman spend a week makmg up
drawings for a job, that a good laverout could have
measured up, laid out and had ready to go in a day
Or 20,

SCETh ©

Another difference in modern shops from the old-time
shops s in the personal relations hetween shop force
and office. It nsed to be common for the “Old Man,”
to notice just what was going on in the shop, and if a
man did a really good piece of work, to speak a few
words of praise. And you can be sure, most men ap-
preciate that, A little praise is somctimes worth maore
than muomey.,  But that too, seems a thing of the past,
Instead nowadays the office watches with an eagle eve
for the joh that eosts a little ton much and they im-
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mediately send the shop a sarcastic memorandum ahout
it; whereas if a job is finished a little ahead of schedule,
or hy some redesign on the part of a shop man a little
material or time is saved, that job is ignored by the
management., J

It is said that when a man hegins to recall the good
old times and bemoan the present conditions, he is
getting old. Maybe I am although I have kept up
with the modern methods and in years, I am still in
early middle age.

I do, however, regret the passing of the fellowship
of the old-time shop, when an employer liked and re-
spected his men, hecause they were good skilled me-
chanics, and self respecting men, They in turn liked

their boss hecause he was not too good to help out in a
pinch,  That is the main reason why men do not take
mterest and pride in their work any more. When you
lose that human touch, you are trving to use the methods
of the automobile factories, which want not men but
automatons

Clar trade still requires too much skill 1o be handled
by robots. We need skill, and are not developing it,
anil 1 am sorry to see that day.

Houston, Tex, W. B, STAREE.

Trade Publications

Erectrope Holpers—The Lincoln Electric Company,
Cleveland, €, has recently published a pamphlet de-
scribing - detail the type T electrode holder,

Evecrric WeLning.—The E. and M. Sales Company,
Detroit, Mich,, has prepared a pamphlet giving some
ot the details of the Weaver “Andare” welder, a device
which utilizes the hest advantages of both alternating
and direct currents,

Kixnxear Doors—The latest catalogue issued by the
Kinnear Manufacturing Company, Columbus, O., build-
er of various types of rolling doors, for hoth domestic
and industrial purposes, explams in detail the mechani-
cil operation of these devices and gives a well illustrated
discussion on their application.

Ixco—The Spring edition of “Inco” published by
the International Nickel Company, Inc,, New York, con-
tains articles on the use of nickel alloys in the motor in-
dustry, various kinds of machimery, radium mining op-
erations in northern Canada, oil-well drills, navigating
equipment, etc.

Anwuar ReEport—The annual financial statement
and balance sheet of the Woestinghouse Electric and
Manufacturing Company, Pittsburgh, Pa., for the cal-
endar year 1936, has been recently 1ssued. In addition,
information is also given on employes and payrolls, un-
flled orders and inventories, and surveys of current
trends,

Process EouvipMeENT—The Edge Moor Iron Works,
Inc., New York and Edge Moor, Del, has published
recently a new hulletin No. 103, illustrating the great
variety of special fabricated processing equipment which
has heen made at the plant. The list includes acid plant
equipment, agitators, ball or pebble mills, watertube haoil-
ers, condensers or heat exchangers, dryers, kettles, stills,
towers, etc.

Arvmiwusm BiverinGg—The Aluminum Company of
Aumerica, Pittsburgh, Pa., has recently revised its book-
let entitled “The Riveting of Aluminum and Its Alloys.”
Useful information on the design, dimensions and char-
acteristics of various types of aluminum alloy rivets,
plates and shapes is given, as well as a discussion of
procedure to be used in riveting with various sizes and
types of aluminum alloy rivets,

tenT-Tuee BoiLers.—The Combustion Engineering
Company, Ine., New York, has just issued another of
its series of equipment catalogues, This catalogue cov-
ers its extensive line of bent-tube boilers, many pages
being devoted to cross-sections of typical installations
of various types, in addition to deseriptive matter, photo-
praphs of furnace and hoiler details, and shop views
showing the fabrication of high-pressure, fusion-welded
drums.
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Questions and Answers
Pertaining to Boilers

Thizs department is maintained for the
purpose of helping those who desire
assistance on boiler and plate fabricating
problems.  Inquiries should bear the
name and address of the writer, Anony-
mous communications will not be con-
zsidered. The identity of the writer,
however, will not be disclosed umless
specinl permission is given to do so,

Bailway Car Disinfestation

{3.—1 have read with moch in re-Welded Treating
Tank" o g 141 af the I iLER MAKER AND
Prate Fapkicatowr, and in partic the “The gas. which 12
a muxture of ethylens axide and carbon  dioxade . kills all forms of
infestation incladme the attyscted tentior. & shauld be wery

grateful 1§
tormat
WA Cx
vasum.
satisfactary andd

vou could p

iniog  naere 1m-
n this p

than o1 :r.'.tl-
s pressure and moton a
15 mat altopether

A —Thiz question is somewhat outside the field of
boiler making and plate fabrication. However, upon
the receipt of vour question, I wrote the Guardite Caor-
poration, but to date they have not offered any soluton
toe vour problem.

You can obtain the information vou desire by writing
to Chemistry and Industry, Journal of the Society of
Chemical Industry, Central House, Finshury Square,
London, England. The society conducted a series of ex-
periments on this subject in the vear 1933,

Intersecting Cone Development

of Bonesn Magen awn Poare Faskicator,
Davies outhines the “Development of Intersecting
very interesting  =erics of practical phate develop-

L:=—In the 5501

February

ot page 45, Georpe M
as one of his

Cones'

ments

r| mical connection phece, Figs, 182
and 1 = 5 shight error

Referring tao Fig. 183, the points BB, oc?, dd?. ce®, ff% o0, ||IIJ-ll feie”

.. trom Bb,

the radial

i,

were located hy [
lines in

alonmg the mite
the develasgment
_ This sheuld not
from point 2 1o g
plane of the pape;

Therefare, Luf

using M as a center
1% 1

wl dlrawing ar
U tley intersect

hecause the lengths
are simply in the
¢ ol the cong

e oete., Fig

i lse
airits

1 o
wii, the

177, must be projecte 2 g. 183, by straight lnes drawn par-
::I;h.*'l with &-F, he imterseciions of these straight hmnes
with hme E-F have been determined, then by osing P oas g cenler, ATeR
can be drawn these intersections fa the radial Vines in Fig, 183 an

order 1o determine the shape of the half [Eittern
This method was used by Mr, Davies in developiog the hole in the
ne,  In Fig. 177, instead of uvsing peint ©F @s a center and draw
es Atom bbhY, o7, clg Enleracct Ta lines in the develapment
¢ ted Bh® tr., hy straight lines par-

i - e, e, along line A-07,
It & to kb, coe, ebe., are troe lengihs along the
sirface of the largs cone and sioilar trve lenpths must he found on the
surface of the small ¢ lefore arce can he drawn ot the development

of the kalf pattern—35

A—You are correct, there will be a slight discrep-
ancy in the pattern due to the fact that the points hb®
to fih® of the elevation, Fig. 177, were transferred to
the pattern radially around the center Powithout first
obtaining the true lengths of the surface lines B'-bb%,
¢'-cc®, d'-dd®, Fig. 177, as was done in developing the
npening in the large cone,

By George M. Davies

The text for the development of “intersecting cones,”
“Practical Plate Development—XX1" page 48 of the
February issue, should read as follows:

Parrery of THE CoNican CoxxecTion IECE

- : . . . ; : R i
Divaw lines through the points aa®, b07, ce” to ht™ of
the elevation, Fig. 177, perpendicular to the center lme

Holf Poftern
Canical Connection Piece

Half Profile
Fig.l82

Development of conical conmection

E-F and

N-§ and extend them so as to cut the line
locate the points aa”, 0", ce” to ",

Then with £ as a center and with P-F as a radius,
scribe an arc as in Fig, 183, On this are, step off the
distances o -b', b'-¢’ to i'-k' equal to the distance a-b, b-r
to hi-& of the profile, Fig. 182, Then draw and extend
the radial lines from the center P through the points
a to k', Fig. 183.

With P as a center and with P-aa”, Fig. 177, as a
radiug, seribe an arc cutting the radial line P-a’, Fig. 183,
locating the point ga®, Fig. 183, Then with P as a center
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and with P-bh", Fig. 177, as a radius, scribe another arc
cutting the radial line P-I', Fig. 183, and locating the
pomnt bB7, Fig, 183, In like manner, locate the pots
ce®, dd®, ee® to kE®, Fig. 183,

Connect these points with a line completing the half
pattern ol the conical connection piece. A duplicate of
this pattern added on along the line F-EE® will give a
complete pattern,

Electric Staybolt Tester

O —Cin you send me a few details of an electric tester for staybolis,
alsp any intormation (in detail on actual jols, if peesiblel on smoke aml
dust prevention, sound absorption and control in beiler and other shops
and on welding repaits of copper combustion chambers af boilers by the
axy-acetylene?=—H, E. H.

A—The electric stavbolt tester is used on flexible
staybolts having a tell-tale hole extending through the
entive length of the hody section and termmnating within
the head of the bolt. They are applied in exactly the
same manner as the ordinary flexible holt.  If the method
of riveting closes the end of the hole, it may easily and
quickly be reopened as shown in Figs. 1 (a) and 1 (b).

=
AT

Inspection of such bolts 12 accomplished by establishing
electrical contact at the extreme mner end of the tell-
tale hole by means of a tester consisting of a handle
with hatteries and clectric bull contained therein, and an

Fig. 2

indicating rod attached thereto as shown in Fig. 2; also
a ground connection to the boiler which may be made
to any nearby stayhbolt, . _

The indicating rodd of the tester 15 mserted into the
tell-tale hole of the holt to he tested. As soon as the
end of the indicating rod has reached the end of the tefl-
tale hole, the electric circuit is completed and is indicated
by the flashing of the electric bulb in the tester handle.
Thus, assurance is given that the tell-tale hole of the holt
tested is open its full length and properly functioning.

If the indicator rod of the tester 1s stopped before the
light flashes, contact is not made with the end of the

m

indicator rod and the end of the tell-tale hole.  This will
show that the hole is ohstructed in some wanner,  In this
event the hole must be cleaned out as shown in Fig, 3,

I the balt is broken, it will appear in the hydrostatic
test that is applied after the electrical contact has been
made with all the bolts, and the tell-tale holes, being

Hose to
Compressed
AirLing "'\“
s

Fig. 3

clean, will immediately indicate a fracture by water leak-
age from any holts which have failed.

The basis upon which this electrical contact has been
developed is that staybolt breakage will be easily detected
if the tell-tale holes are kept open and extend to every
part of the bolt which can possibly break. A tell-tale
hole, under this method, must extend from one end of
the balt into, but not through, the head at the other end,
and, therefore, covers every hreakable part of the bolt,

T msure clean tell-tale holes, a fireproof porous
cement is used to seal the end of the tell-tale hole after
the bolts are installed and riveted. If the tell-tale hole
has heen closed with the porous cement, no sediment, or
any other obstruction can lodge in the tell-tale hole and
prevent contact between the testing rod point and the end
of the tell-tale hole, The porous cement is applied as
shown in Tig. 4.

The electric tester illustrated in Fig, 2 is made by the
Flannery Bolt Company, Bridgeville, Pa,, T. 5. A.

I do not know of any books upon the subject of pre-
vention of smole and dust or on the control of and
ahsorption of sound in boiler and other shops.  Any
information along this line would have to be obtained
from the engineering departments of companies dealing
in hlowers, ventilating systems, and soundproof materials.

There are only a few copper fireboxes in use in the
United States and for this reason there is hut little
information obtaimable concerning the repair of copper
combustion chambers of boilers by oxy-acetylene welding,
Information on this subject may be available by writing
the Oxweld Railroad Service Company, 30 East 42nd
Street, New York, M. Y.

Locomorive Burear Ohrricrar—President Roosevelt
has appointed Allyn C. Breed assistant chief mspector
of the Burean of Locomotive Inspection of the Inter-
state Commerce Commission and has sent hiz name to
the Senate for confirmation.  Mr. Breed, senior inspec-
tor in point of service, will succeed John AL Shirley who
recently retired,



Associations

Burean of Locomotive Inspection of the Interstate
Commerce Commission
Chief Inspector—John M. Hall, Washington, D. C.
Assistant Chief Inspector—]. A, Shirley, Washington.
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Selected Patents

Compiled by Dwight B. Galt,
Patent lawyer, Earle Building,
Washington, D. C. BReaders de-
siring copies of patents or any
information regarding patents
or trade marks should corres-
pond direetly with Mr. Galt.

1,894,170, ASH PAN FOR LOCOMOTIVES, HARRY GLAENZER,
OF PHILADELFPHIA, PENNSYLVANIA.

Claim —The combination in a locomotive fre box, of an ash pan
located under the fire box, said ash pan baving a central hopper and side

inelined swrfaces, and having side openings at the outer edges of said
inclined surfaces whereby the ashes from the outer end sections of the
side grates will be directed through the openings. Twelve claims,

1,894,297, BOILER CLEANER, NOBMAN L. SNOW, OF NEW
CANAAN, CONNECTIC AND WILLIS P. THOMAS, OF DE
TROIT, MICHIGAN, SSIGNORS ToO DIAMOND POWER SPE-
CIALTY CORPORATION, OF DETROIT, MICHIGAN, A CORPORA-
TION OF MICHIGAN,

Claim.—In a_boiler associated with a furnace, the combination with a
plurality of hoiler tubes and a baffle located in proximity to said tubes

for directing the fornace gases thereabout, of 3 hellow member mounted
gdjacent the baffle, a port in said member, means fo diminish the pres.
sure within said member, and means adapted to move toward the :53_"]_
port, deprsits normally Iying at a4 distance therefrom.  Eleven claims,

520,598, HEATING COIL. WILLIAM H. SCHIRMER, HIB.

1,
BING, MINN,

Claim.—A tank coil and sealing means therefor comprising & pipe
having unthreaded end portions adapted fo extend through and wm-;rdli’}.

member adapted to hft sef:ulrcri to 5 taJmk wall,

1 Joosely engnging about an end of the pipe and having
:m;l.(lfrr;:id#td!ui:;:eél'ﬂ’-l““” said flanged member, a seat formed on the
guter end of said sleeve, an annular T e L L LT T T

of a tank wall, a flan

tion theveof of greater diameter than ancther portion, sad other partion
loosely engaging about & second pipe, a matersal between said two por-
tisns constitubing o secord seat, and an anoular member having oppo-
i apered peripheral portions interposed between said two seafs and
iiing  ends hold said ends

to spread said ends and

2 st the seatz upon inward movement of said angular threaded mem-
ber rvelative to the sleeve, One claim.,

1022351 TUBE FOR TBOILER ECONOMIZERS., HEAT EX-
CHANGERS, AND THE LIKE, ROGER STUART BROWXN, CHI-

CAGD, TLL.

Clieim.—A bank of tubes for heat exchangers and the like, cach tube
nclwding an interior cylindrical tule, and a separately formed exterior

jacket tube positioned therealbout in heat conductive velatipnship theres
with whose sides define paszageways of approximately equal width at points
along the line of gas travel between the banks of tubes, such measure-
ment being normal to the surfaces, Eleven claims

121.  WELDED MANWAY TFOR TFPRESSURE VESSELS.

MAS McLEAN JASPER, MILWAUKEE, WIS, ASSIGNOR TO
A, (1. SMITH CORPORATION, MILWAUKEE, WI5., A CORPORA-
TION OF NEW YORE,

Claim.—In a pressure vessel having a manway neck, in combination, a
manway disposed in the manway opening. the lower end of the manway
heing  chamfered ¢irr||11'|rr~'r-.-|'.ri.1l|_-,- o provide a welding groove between
the wall defining the manway opening and the manway, a plorality of re-

enfarcing plates having openings therethrough for receiving the manway,
and holes for receiving plug welds, said reenforcing plates being super:
imposed an the vessel and one ancther, the superimposed plates hein
chamfersd ta form welding grooves with the manway. and weld mel.ﬁ
deposited in the welding prooves and holes for secarely attaching the
manway to the vessel Four olaims,

513 AFPARATUS TFOR TREATING

2. : LIOQUIDS.
N, OF LO% ANGELES, CALIFORNLA.

AAGE

Clnim,—In an apparatus for treating liguids, a stationary casing, a
ritating drum  spaced  therefrom, the zpace between being  adapted 1o
receive liquid to be treated, passagewars for o heat exchangs mediom

adjacent toe the space through which the liquid undergoing treatment is
passed, a cover plate through which the material undergoing treatment is
discharged, and a  join Letween the cover |'-Ia_1_¢ ared l'h-.-._ surraunding
casings, comprising & Veshaped ground seal.  Nineteen claims,

FPOSITION WANTED

VAILABLE—man with ability, backed by 25

vears of experience. Address Box 596,
BOILEER MAKER & PLATE FAERICATOR,
10 Church Street, New York, N. ¥,
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Boiler

Maker and Plate Fabricator

Shop
Lighting

While the discussion of industrial shop lighting n this
issue does not specifically refer to hoiler shop or plate
fabricating shop lighting, many of the principles out-
lined may to advantage be adopted by this industry.
The average shop is not well lighted, in fact it is usually
quite the reverse.

In most shops the problem is ome of providing a
general lighting system, both by natural daylight and
artificial means. The space mvolved does not make
the problem especially easy of solution since the sources
of artificial light must of necessity be located at a con-
siderable height above the working level. Then too,
in the planning of older shops insufficient consideration
was given to natural daylighting facilities so that a
minimum of glazed areas was provided.

Where deficiencies exist in this direction natural light
must be supplemented by sufficient artificial lighting to
bring illumination at the working level up to an efficient
standard under all conditions of weather.

These are simple suggestions but it is surprising how
often even in the planning of a new shop they are over-
looked or belittled. The efficiency and health of a shop
staff depend to a considerable extent on the lighting fa-
cilities provided them. Production and quality of
workmanship are definitely influenced by shop lighting,

National Board
General Meeting

Following its policy of holding a general meeting in
alternate years the National DBoard of Boiler and
Pressure Vessel [nspectors has scheduled its eleventh
meeting at the Haotel McAlpin, New York, on May 24
to 26. At the time of going to press the complete
schedule of papers for the three-day sessiohs was not
available. However, the list of papers to be presented
by outstanding authorities from the inspection, insurance
and pressure vessel construction field 1s one of the most
comprehensive ever presented by any group connected
with the ndustry.

As might be expected, welding is accorded a promi-
nent place in the program. Unqueﬁticmahl}r‘ the rami-
fications of the subject will constitute a major part of
the discussion. Published elsewhere in this issue, the
subjects to be covered include practically the entire
range of matters which FH'L'THF_ concern not only to the
inspectors making up the I\atmna]‘ Board hut to every
individual connected with the design, construction, re-
pair or inspection of hoilers and pressure vessels.

This industry is rapidly developing new types of ves-
sels, increasingly greater in size, brought about largely
by the broader design and construction possibilities of
fusion welding, No more important forum 15 avail-

able for the dissemination of mformation on this and
on all other phases of the developments taking place than
[hﬂt provided by the National Board at its general meet-
g, Not only for the chief inspectors who are members
but for representatives from every branch of the indus-
try, the mecting soon to be held will provide a clearing
house for the many practical problems needing solution,
In addition, the meeting will serve to co-ordinate the
efforts of the inspection branch of the ndustry and
promote that uniformity of pressure vessel requirements
which is the primary function of the National Board.

Upswing Continues
in Heavy Plate Field

The mereased demands of industry for fabricated steel
plate as reflected in the reports of the Burean of the Cen-
sus, Department of Commerce, show every indication that
present production may continue for some months, The
principal outlets for heavy plate; namely, locomotive,
ship, oil storage and refinery equipment, gas holder and
blast furnace construction have all shown marked in-
creases in the numhber of unfilled orders on hand.

From the last report on unfilled locomotive orders in
the Boier Marer axp Prate Faericator in the
March issue, when unfilled orders for 90 steam loco-
motives were announced, 63 more have heen placed on
the list for construction. bringing the grand total of
steam locomotives ordered in the first third of 1937
to 133, This is greatly in excess of the figures for
the corresponding period of last year,

A study of new orders reported for fabricated steel
plate reveals that a new peak of 68890 tons since the
depression was made in March. This fizure when com-
pared with the corresponding month of 1936 and 1935
shows that the heavy plate mdustry had on hand this
vear 126 percent more business than last vear and 309
percent more than the wear previous. In the first
three months of this year, 139663 tons of plate were
purchased. as compared with 97,009 tons in the cor-
responding period of 1936 and 50,674 tons in 1935,

Closer analysis of the orders reported, reveals that
oil storage tanks with a total of 50096 tons, refinery
material and equipment with 11,061 tons and mis-
cellaneous unclazsified outlets with 71,937 tons are ah-
sorhing the major portion of steel plate production,
(Gas holders and tank cars, while a source of some
plate consumption, represent only a small portion of
the whaole and during the past three years have shown
very little in the way of increased activity,

Consequently, the outlook for contimued employment
and business activity in the fabricating field continues
bright despite indications of slight husiness recessions
elsewhere, The replacement requirements of ohsolete
and worn-out equipment and facilities, deferred during
the depression, alone should continue to sustain the in-
dustry for many months to come.



Using light meter to measure illumination level

Fundamentals of Industrial Shop Lighting*

most skilled mechanie, and he is
Any piece of work he attempts to
do will doubtless be spoiled, and furthermore, he may
mjure himseli or some other worker.

Workers in poorly lighted factories are, in effect, par-
tially blindfolded. Many manufacturers who supply
their employves with the hest of tools and equipment fail
to consider the importance of the workers' eves and the
handicap of poor lighting. The efficiency of the worker
determines the efficiency of the machine, and adequate
illumination is an essential factor hoth in high operating
efficiency and preventing accidents,

It has heen estimated that 13 to 25 percent of all in
dustrial accidents are due to poor lighting, These per-
centages have been disputed because it is frequently dif-
ficult to determine the true cause of an accident from
the report, and thus many injuries which might properly
be traced to poor lighting are actually assigned to other
causes. Conversely, accidents which were thought to
have Leen caused by poor lighting may reaily have been
due to ygnorance, thoughtlessness, or some other canse.
NMevertheless, many accidents are due wholly or in part
to faulty illumination, and any improvements made in
shop lighting are bound to result in fewer accidents.

Good lighting not only increases production efficiency
and decreases the hazard of accidents but also has a
great deal to do with the worker's health, comfort and
happiness. Industrialists would do well to consider the
fact that many workers, exposed to poor lighting condi-
tions, have sufficiently defective evesight to need glasses.

Blindfold even the
practically helpless

1

o

* From information supplied by the National
full details are given in > Practices Pamphlet |

ety Council, Chicagn;
13

116

Good lighting, therefore, is essential to minimize seeing
'l'&"i.':‘i.k”l'.“:‘-l'.“ ;I:I':!. 10 CcOnserve nan Elll'\'.'l_'l'_

Adequate daylight illamination, properly applied, is
the ideal light. Diagonal light from above is generally
better than from side windows only, Skylights and mon-
1tor wimdows :-|||l1,'|f1'| ||-;_' '||'|'||'\\.'i-'1:|.'||_ 'q.'."'=l:'ll\";'|;-|_' 1\|>5§i_]'|||._"_ an-
tooth roofs, with window areas facing the north, are
usually less glaring than flat skylights if processes are
arranged so that workers do not face window areas.
Large window areas, equipped when necessary with awn-
ings, window shades, or blinds, and diffusive or refrac-
tive glass, when not in the direct line of vision, together
with light colored interiors, are desirable in every work
place,

1

REQUIREMENTS

(a) The light should be adequate for each employve,
sothat he can see elearly without faticue or evestrain.
The illmmination level measured in foot candles should
he at least four times the minimum specified for artificial
hghting.  Natural lighting is frequently many times
greater than this minimum,  In fact, illumination of 100
toot candles or more is found near the windows in al-
most any shop,

{b) The skylights and windows should he so spaced
and located that daylight conditions are fairly uniform
over the working area. Poor lighting usually results
if rl::-_ ratio between flonr and window area iz sreater
than 6 to 1. In most modern daylight factories the ratio
15 hetween 5 to 1 and 3 to 1.

{c) Ta avoid glare from direct sunlight, diffusing
glass, suitable shades or other means of ohscuring the
stn’s direct ravs should be installed where NECessary.



An example of carefully
planned wse of natural light,
Mote light colored interior to
aid in general diffusien and
elimination of dark arecas

(d) The best skylight is useless 1f covered with dust.
A penodical cleaning schedule is necessary,

Industrial plants one story in height and with large
floor areas should be equipped with skylights properly
dezigned and so located as to afford waform distribuation
of davlight.

Cne of the most important things to consider in con
nection with vertical sash nstallations 15 the zelection of
elass that will reduce glare to a minimum and afford
uniform distribution of natural ligh

Considerable scientific work has been done i develop-
ing pglass for indusirial buildings,  There VArirS
types of glass for skylights of the single or double pitch
design and for monitor and sawtooth skyvlights. To he
most efficient, a glass designed for the specific type of
construction should be emploved.  The same applies to
vertical sash glazing. A tyvpe of glass should be used
which will reduce glare without too great absorption of
light. The ideal glass is one which reduces glare by com-
plete diffusion

The windows and skvlights of factories and shops soon
hecome covered with dirt and dust, and the natural hight
15 otten decreased below the level needed for safety and
efficiency.  Thus, regular window-cleaning should he o
part of the routine of every establishment.

Excellent natural lighting. Mote
even distribution of light from
saw-tooth roof windows and
side glassed areas to all points

comsrderation.

ARTIFICIAL LIGHTING

Artifcial light is required i factories and shops about
200 to 50 percent of the total working hours, not inchad-
ing overtime or mght work, Where mght work 15 car-
riedl on, the artificial lighting problem must receive added
With the many improvements and de-
velopments in illumination it is possible to obtain satis-
ctory lighting in any industry with equipment that 1s
economical, reliable and safe.  The basic requirements
are ;

{n} Adequate illumination for every man in the shop.

A lighting equipment selected and installed to
evestrain

(o) Lights placed so sharp shadows will be avoided
o important parts of work and lamps equipped with
reflecting and diffusing devicez to soften shadows and
avoul glare,

(¢} An installation giving a general distribution of
lumimation  throughout the area wherever possible,
thereby avoiding the use of individual lights except where
the severity of the visual task dictates their use.

The three systems of highting used in industry are:

(a) Local highting

{1 General lighting

{c) General hghting plus




Local Lighting. This system of lighting provides an
individual light for each worker, 1t is the oldest vari-
ety, but it is rapidly being supplanted by general light-
ing. One of the chief reasons for this change is that
though local lighting provides a seeming abundance of
iMumination on the worl, it nevertheless leaves the sur-
roumding areas in comparative darkness.  Under such
conditions the pupil of the eyve must readjust itseli every
time the employe looks up from and back at his work.
This increases eve strain as well as the hazard of acci-
dent,

General Lighiing prevails where the entire area, n-

stead of each mdividual job, is lighted to a satisfactory
level, It eliminates areas of semi-darkness and increases
eve comfort and worker efficiency.
" General Lighting Plus is a combination of general
lighting plus supplementary lighting. It is used in those
locations where the severity of the visual task dictates
a higher level of illumination than can economically be
provided by the general lighting system alome.  The sup-
plementary lighting units may he located at or near the
ceiling or on machines and so directed as to build up
the illmmination at the designated point.

There are at least 6 important factors that must be
taken into consideration to secure the best results from
any lighting system:

(a) Voltage

(b} Wiring

(c) Nlumination level

i{d) Reflectors

ie) Room conditions and maintenance

(f) Lamps

Most industrial lighting svstems are designed to oper-
ate at either 110, 115, or 120 volts. In the past a con-
siderable number operated at 200 to 200 wvolts but such
systems have been so rapidly reduced in numbers that
today less than 2 percent of the lamps sold are in this
higher voltage classification,

\While there are certain advantages in the use of higher
voltage, the disadvantages are so great that one thor-
oughly familiar with them never hesitates when allowed
a choice of the two svstems. The higher voltage per-
mits the use of smaller wires with a consequent lower
initial cost of installation and under certain comditions
loss af lamps by theft may be decreased.

Roosm Conmition axp MAINTENANCE

Since the walls and celling receive a great amount of
light from reflectors, it is important that these surfaces
he finished in a light, flat color so that the illumination
is diffused and re-reflected where it will reach the work-
ing areas in the shop,  Dark eolors such as deep greens,
reds, or oak shades, ahsorh a large percentage of light,
Where such finishes exist, faulty design of the lighting
system is frequently and unjustly Blamed for insufficient
illmination.

To get most of the useful light from a system the sur
faces above eve level should be covered with a good flat
white paint, Avoid the use of high glosses or enamels,
as they produce glare and eye strain, However, over 2
period of six or twelve months these white painted wall
surfaces take on a coat of dust, smudge or grease, and
ordinarily this layer will escape notice of a person daily
occupied in the shop.  As a result this coat of dust and
dirt hecomes a heavy absorber of light, and the reflect-
ing characteristic of the white paint is materially reduced.

To renew the painted surfaces the walls should be
washed with a sponge, using plenty of cold water and
soft soap.  Starting at the top and working downward,
wash surfaces evenly and thoronghly to avoid streaking.

So many sizes and styles of lamps are available today

a

that the selection of suitable ones for a given location
is 1 matter of considerable importance, In general lamps
should be selected for their efficiency, durahility, and
quality of illumination.

Combustion Engineering Develops

Bubble Typz Steam W asher

A steam washer has been developed by Combustion
Engineering Company, Inc., New York, which functions
on the ;_-1-in.;i1||:- of removing entrained solids from the
steam by forcing it to bubble through clean feed water,
This washer has heen subjected to long and extensive
tests under regular operating conditions in one of the
stations, and as a result of the satisfactory

large power
a number of subsequent installations have

]I{'|'|.l'.l|||'l:”'.("|.'
Lbeen made.

Referring to the illustration, the feed water enters
the trough at the lower left through the longitudinal
perforated  pipe and spills over the notched weir.
Mounted over the trough are a series of compartments,
or hoods, open at the bottom and left and having per-
forations near the bottom of the side walls. These hoods
are joined together hy plates at the left and over them
is bolted a continuous plate which extends to the top
of the drum. Thus the steam entering the drum through
the tubes at the left is compelled to pass into the hoods
and out through the apertures, and bubbles through the
feed water, in which operation the entrained solids are
removed. The actual washing of the steam 1s obtained
not alone by bubbling through the water but also by the
violent mixing of steam and water hetween the elements
as created by the velocity of steam through the perfora-
tions, The construction 15 such as to prevent comin-
gling of the feed water with the water in the drum.

The washer is so located as to leave space for ready
access for eleaning without removing it from the dron.
However, should it be desired for anv reason to remove
the washer this may be readily done in sections, as the
parts are holted together.

Washer for removing entrained solids from steam



Design of Thimble-Tube Boilers”

There are two distine

_ L t aspects of thimble-tube boiler
design, The one

e51g is concerned with the problem of de-
sigming and arranging thimhle-shaped watertubes so that
they will most effectively obstruct a stream of hot gas
a:gd “comb” the heat from it. The other js concerned
with the utilization of the heat ahstracted from the stream
of hot gas by the thimble tubes for steam-raising  or
water-heating purpnses,

It 15 convenient to give first consideration to the second
of these aspects,

It is some twelve years since the author was first asso-

Fig. Z—Interior of tube
nest shawing spiral plare

1. — Experimental
wsed on impulsive steam generation

Fig. apparatus

ciated with the late Thomas Clarkson in the development
of thimble-tube hoiler designs for service in waste-heat
recovery on board ship. At that time Clarkson was
demonstrating the “impulsive generation” of steam with
an apparatus which was exhibited—when the author frst
saw it—at the Shipping, Lngineering, and Machinery
Exhibition at Olympia in 1925,

This apparatus undoubtedly demonstrated the existence
of the phenomenon of impulsive generation ot stesm,
and, since that time, there has heen widespread accept-
ance and persistent advancement of the claim that such a
type of steam generation is a characteristic feature of the
operation of thimble-tuhe boilers for  steam raising,
Further, that this feature is one of vital importance, since
it renders thimble tubes imnmune from scale formation,

During the past twelve years a large number of hoilers
have heen marketed on these claims, and it has only heen
recently that, as the result of fresh investigation and
research, results and data have been acoumulated which
indicate that the impulsive generation of steam plays little
or no part in the practical operation of thimble-tuhe
botlers,

The apparatus with which the anthor’s recent experi-
ments were carried out is shown in Fig. 1. Tt consisted
of a heavy tin vessel fitted to take glass tuhes havinz
their open ends sealed into circular holes, so arranged
that free access was provided for water from the vessel
into each of the thimble tubes. Underneath and along
the length of each thimble tube a gas pipe line was fitted
pierced with a series of holes, A gas :m:[_ :_u'r supply was
led to each pipe line, the burners and orifices heing ad-
justed so that a series of bunsen flames was obtained all
along the length of the tube. Portable screening devices
enahled different sections of these burners to be cut off,

For the author's tapered-tube experiments three sizes

of tubes were nsed.

By E. F. Spanner

e 7 imches long with a 1 b4-inch hase diameter, a #;-
mch point diameter, and 3 inches of taper,

Uhne 11 inches long with a 1'-inch base diameter, a
H-meh point diameter, and 344 inches of taper.

Une 14 inches long with a 2-inch base diameter, a 1-
inch point diameter, and 45 inches of taper.

The ohjective of the experiments was to reproduce the
phenomena demonstrated by Clarkson, and to supplement
the results he obtaimed by determining the effect upon the
mmpulsive generation of steam in a thimhle tube of :

(1} The rate at which heat was transierred to the
thimble tuhe as a whole.

{2) The comparative rate of transmission of heat to
the thimble tube from point to point along its length.

(3) The taper of the thimble tube.

(4} The diameter of the point of the thimble tube,

(3} The base diameter of the thimble tube,

(1) The total length of the thimble tube.

A zeries of qualitative experiments carried out in three
stages enables the following results to he placed on
record.

(1) It was established that impulsive generation of
steam i a thimble tube held with axis horizontal does not
start until water entering the tube is practically at steam
temperature,  While the temperature of the water is
hemg raised prior to the beginning of steam generation
there is a constant flow of water into and out from the
thimble tube, due 1o the effect of the taper.

After steam temperature has been reached, steam
hegins to form along the whale length of the tuhe, bub-
bles detaching themselves and drifting out from the open
end in a persistent but irregular fashion, Graduallv the
poimnt at which bubble formation first shows itselfl moves
towards the closed end of the tube until a stage 15 reached
when there 15 practically a concentration of steam genera-
tion towards the point of the tube. A kind of surging
wave profile then appears in the water-level along the
tube, and, Anally, “impulsive generation” starts, practi-
cally clearing the tube of water at each impulse,

1f, now, the rate of application of heat to the tube is
reduced, impulsive generation ceases, and 15 replaced by
steam formation all along the length of the tube, A high
rate of heat transfer is necessary to maintam impulsive
steam generation,

(2) It is possihle to stimulate the impulsive generation
of steam to a marked degree by concentrating heat
towards the point.  Alternatively, it is possihle entirely
to prevent the impulsive generation of steam by giving
little heat to the tuhe point,

(3} Taper i1s essential in thimble-tube boilers of an-
nular form for purely geometrical and constructional
INEEIIES

Taper encourages impulsive steam generation, but is
not essential to the presence of this phenomenon.  lm-
pulsive generation of steam can easily be produced in a
closed tube of parallel profile.

(4 IIII;J[L1H‘i\'L‘ peneration of steam is facilitated ||.I1.'
decrease of point diameter.

* Absiract of paper [:r:-_ﬂrmh'l at the Spring Meetings of the Seventy-
eighth Session of the [ostitoution of Naval Arcchitects, March 18, London,
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{3) Small tubes greatly mmprove the prospects of se-
curing impulsive generation of steam.  Increase in the
ratio “heating surface/water content” results from the
use of small tubes, and this is obvicusly of advantage
in thimble-tube boilers,  WWith the apparatus shown in
Fig, 1 it was impossible to produce impulsive generation
in the largest tube of 2 inches diameter,

(6} If there is nmmpulsive generation at the point of the
thimble tube the length factor iz of little account. An
experimental thimble tube has produced spasmodic 1m-
pulses up to a length/diameter ratio of about 7, which
rativ coulil certainly have been much ncreased without
the conditions breaking down.

Briefly, these experiments confirmed Clarkson's experi-
ments with small tubes, and provided data ndicating that
the difference in tube profile introduced by the author
wias helpful towards securing impulsive steam generation.
The results suggested serious doubt, however, as to the
practical possilality of creating impulsive generation con-
ditions in large tubes, or in small tubes workmg at pres-
sures appreciably above atmospheric pressure, 1t was not
practicable to explore the matter quantitatively by means
of the apparatus available, and recourse was therefore
made to mathematical investigation of the conditions
necessary to support the idea of impulsive generation,

It was assumed that, at each impulse, the amount of
steam generated in the tube must at least be sutheient
entirely to expel the whole of the water in the tube. On
this basis is proved a simple matter to establish by cal-
culation the possibility of securing impulsive steam gen-
eration in a small tube 1 inch in diameter and 6 inches
long at atmospheric pressure, and at rates of heat transfer
well within the region of practical achievement.

O the chosen assumptions, if the diameter of the
tube is doubled and the length of the tuhe is allowed to
remain unaltered, the rate of heat transfer per square
foot of heating surface must be doubled m order to
secure impulsive steam generation. 1T the length of the
tube iz doubled, and it he assumed that the steam-raising
effect of that half of the tube nearest the open end is of
practically no value for securing impulsive generation, it
can be shown that the rate of heat transfer per square
foot of tube surface must be increased to approximately
four times the first figure to secure impulsive generation
at the same rate.

That Clagkson himself was aware of the limitations of
the claims made for impulsive generation, and that he had

Fig. 3.—GCeneral arrangement
of spiral flow type waste-heat
bailer of the thimble tube type

Bailer Maker and
Plate Fabricator

experienced the formation of scale in the thimble tubes
of his boilers, is evidenced by the fact that, in all the
designs for which he was personally responsible, he main-
tained a vertical baffle plate in the water space. The
purpose of this haffle was twolold :

{1y To insure that water did not enter the thimble
tuhes until it was at steam temperature, thus reclucing
the tendency to form scale in the thimble tubes.

{2} Ta promote conditioms which would permit the
water Lo lie quiescent in the tubes while picking up latent
heat, thus encouraging the impulsive generation of steam
in the thimble tubes.

Any admission of water below steam  temperature
upsets the quicscent state in the thimble tubes and mili-
tates against impulsive generation,

In spiral flow waste heat and direct-fired boiler designs
such chanees as there are of securing impulsive generation
are catered for, as far as is possible, hy careful selection
of tube diameters and tube profiles, and by special design
and arrangement of the combustion chamber. The largest
tubes used in spiral-flow hoilers have a base diameter of
only 244 inches, and a point diameter of 134 inches,
while, wherever possible, smaller tubes are used of 2-inch
and 13-inch diameter with points of diameter of 1 inch
and 34 inch respectively, Further, as will be noted from
the illustration of a tube nest, Fig. 2, great care is taken
to insure that there shall be intensified scrubbing of the
hot gases along the tapered thimble-tube points.

As for the combustion chambers in spiral flow hoilers
the lack of an intermediate water haffle, as rightly insisted
upon by Clarkson, 1s compensated for by the provision
of an ample area of radiant heating surface extending
well below the level of the lowest row of thimble tubes,
Sufficient of this plain surface is provided to account for
rogghly 60 percent of the total evaporation, and to insure
that all the water at and above the lowest line of thimble
tubes shall be at steam temperature, feed being admitted
at the bottom of the boilers,

As a result of these improvements divect-fired boilers
to the anthor’s designs are especially suitable for steam-
raising, using inditferent and even hard and dirty waters.
Deposit comes down where it can best be dealt with,
and there is little or no possibility of burning out the
thimble tuhes,

It should he pointed out that the tube profiles chosen
hy the author greatly assist the maintenance of a high
vate of heat transfer in simple water heaters. In such
heaters it is of the first importance that water should
be induced to Aow into the tubes, from the main annular
hody of water, in order to preserve a large temperature
differential hetween the water and the heating medium.
This flow is set up very strongly by the well-tapered point
profiles adopted by the author, with the result that ex-
cellent results have heen obtained in practice with coal-
fired, coke-fired, and gas-fired water-heating units of
spiral-flow design,

Pracricarn Desigx

Strength, Xize, and Weight —The author's waste-heat
haler proposals provide for:

(11 The use of tubes of small base diameter having
straight sections of varving lengths and closed ends shar-
g a conunon tapered profile,

{2} The obtaining of progressive proportioning with a
tube plate drilled in a regular manner, either hy variation
of the intermediate tube lengths or ly the use of spiral
divisiomal plates, and

{3) The securing of close scrubbing of the gases along
the tapered part of the tube points.

Spiral-flow boilers also have the further advantages
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(4) That on a given tube plate diameter a larger area oi
heating surface can be provided by ane row of thimbles
in a tube nest according to the author's design than would
otherwise be possible,

(51 That as a direct consequence a single row of tubes
in a spiral-flow boiler can provide a given area of thim-
ble-tube surface on a smaller diameter than would other-
wise be possible.

{63 That since these advantages are secured hy using
tubes having comparatively small base diameters and
specially profiled points, it follows that while preserving
the same standard of tube strength and the same facilities
for access and cleaning, it is possible to secure an efficient
tube nest with a wvertical height in a spiral-Aow boiler
very much less than is necessary in an ordinary thimble-
tube boiler using tubes of greater base diameter.

In general, compared with other designs, spiral-flow
waste-heat hoilers permit of a greater area of heating
surface heing contained within a given volume. with
improvement i accessibility and first cost. 1t should also
he carefully noted that since spiral-flow boilers are de-
signed to use small tubes, the total heating surface
required in a spiral-flow boiler is less than that necessary
in a boiler using larger tubes, thus tending to further
CCOTIOMY. B

The foregoing points are largely matters of simple
geometry, They can easily be checked by setting out
varions tube nests—an exercise which brings home, very
directly, the great importance attaching to matters ap-
parently elementary in design, : )

The author's designs of direct-fired thimhle-tube boilers
provide two distinctive constructional features:

(1) An annular, water-jacketed, combustion chamber,
the furnace plate of which leads upwards into a thimhle-
tuhe nest, and downwards to form alﬁup]mr{rtmg §k|rt, and

(2) Variations in the diametral dimensions of the fur-
nace and tube plate producing strategically disposed, cir-
cumferential stiffening enabling the furnace tube plate
scantlings to he kept down to very moderate dlﬂlffnsinlnﬁ.
These points are additional to the advantages resulting
from the use of a spiral-flow tube nest for combing the
heat from the gaseous products of combustion.

Various practical designs of spiral-flow waste-heat
hoilers can now be considered, RS

Straight-throngh Boilers—The simplest design is that

Fig. 4—Section and plan showing spiral divisional plates

shown in Fig, 3. This is a straight-through heiler pro-
gressively proportioned to maintain an cfficient heat
recovery rate for the whole length of the tube nest, and
arranged so that access to the tube nest 1s by means of
the spiral deflector contral gear,

Spiral-flowe Boders.—Illustrated in Fig. 4 1s another
design generally similar to that in Fig. 3, save that, owing
to the mtroduction of spiral divisional plates, the control
etfect of the central deflector is greatly ncreased, the
extent to which the passage of the gases through the
boiler may be facilitated by movement of the deflector
being very much greater in Fig. 4 than in Fig. 3,

Diry-battom Boilers—A typical dry-bottom design is
shown diagrammatically in Fig 5. In boilers of this type
the water-space is of entirely annular form, so that
strength and convenmence of overhaul are secured on
minimum weight and dimensions, This type of unit is
capable of proving extremely useful m the layouts of
large marine Diesel mstallations in which opportunity can
e taken to bring the gas to the holer from two separate
sets of eylinders in one engine.  Tangential entry assists
turbulent flow, and minimizes loss in back pressure.
Further, this boiler is exceptionally useful for engines
required to run under conditions necessitating that the
gas side of the thimble-tube nest should he freely capable
of inspection and cleanmg.

Alternative Purpose Boilers—The necessity of meet-
ing steam requirements in port led to the production of a
desipn of hotler switable for running on waste heat while
at sea, and capable of giving any required output of
steam under oil-firing in port. A design meeting these

TH_._._,_,..--- REMOVABLE

SPIRALFLOD
TUBE NEST |

UNIT SUPPORTED = \’\ ==
AT THREE POINTS

d

REMOVABLE
BOTTOM PLATE

Fig. 5.—Dry bottom design



requirements s shown in Fig, 6. Attention is drawn to
the arrangement of the lower part of the boiler. This
“Atlas” design, as it has been christened, has the [ollow-
g important features:

{1 Tt requires extremely simple brickwork,

(21 The water-space is exceptionally well arranged,
and imsures that the thimble tubes shall only receive water

=

Fig. &.—Alternative purpose boiler

at an already high temperature. This is a very important
point in contributing towards scale-free operation, as
already explained.

{3) The furnace volume provided is very large, and
insures that combustion shall be complete before the
lowest rows of thimble tubes are reached, Fear of thim-
ble tubes being burned out is thereby entirely eliminated.

{4} The design is excellent from the strength point of
view, the two circumferential lines of stiffness afforded
by the upper and lower inner crowns, together with the
line of support afforded by the outer lower crown en-
abling the tube-plate and furnace-plate scantlings to he
kept down to very moderate figures, It is advantageons
also that the lower crown plate 1s convex outwards
instead of inwards,

Mudtiflore Units—In many large vessels, apart alto-
gether from the main machinery, numbers of Diesel-
driven auxiliaries are fitted from all of which there is a
comstant loss of uwseful heat m their exhausts  In the
past it has been an extremely difficult matter to secure
heat recovery from these auxiliaries for the simple reason
that an individual heat-recovery unit was required on
each engine with a full equipment of steam mountmgs,
the total cost putting the proposition out of court on the
seore of expense.  The introductiom of multiflow spiral
flow drowned units has entirely changed this position, it
heing possible, now, to bring several engine exhausts to
one such unit, provide them with independent passages
through the spiral-flow tube nest, thus obtaining the
steam-raising values of the several streams of exhaust

Bailer Maker and
Plare Fabricatar

gas while occupying a minimum of space and mvolving
a minimum of cost.  These units are very light in weight,
conveniently installed, and are so relatively inexpensive
i first cost and maintenance that there is every argument
in favor of their extensive adoption. Fig. 7 shows such
a multiflow steam boiler. 1

The paper goes on to describe additional types of
thimble-tube, waste-heat hoilers including the calorifier,
ovster type and watertube type.

When designing a thimble-tube boiler for direct firing,
factors enter into the problem which do not arise in the
case of simple waste-heat boiler designs.  These may con-
vemently be tabulated as follows

i1} Firing arrangements for solid, liquid, or gaseous
fuels must be simple and easily operated.

i 2} Sufhcient floor area and volume must be provided
in the fire-space for the proper combustion of the fuel,
and controls provided for insuring admission of the cor-
rect amount of air.

(3) Water-cooled furnace surface must be arranged
around the combustion-space so that the maximum pos-
sible amount of heat will be transferred to the water by
direct radiation from the incandescent fuel and high tem-
perature furnace gases.

{4) The lowest rows of thimble tubes must be suffi-
ciently far above the center line of the burners, or, alter-
natively, above the surface of the bed of coal or coke
fuel, to obviate all danger of these tubes heing burnt,
although seale may be deposited in them, This is a very
important point when bad water conditions have to he
provided against,

(5) The thimble-tube nest provided for combing the
heat from the gaseous products of combustion must be
adequate for this duty, and must be carefully propor-
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Fig. B.—Battery of three coke-fired central heating bailers burning 16
pounds of coke per square foot of grate area; efficiency B5 percent

tioned to provide good “scrubbing” towards its upper
end. It is merely wasteful to multiply thimhble-tuhe
heating surface without maintaining good forced convec-
tion conditions by gradually restricting the clear area
available for the gas flow,

Fig. 8, shows a battery of three spiral-flow water
heaters originally designed for coal, but running very
successiully on coke,

The work which has been done during the past two
vears or so in the improvement of thimble-tube waste-
heat boilers and water heaters, and in the invention of
new designs of direct-Ared thimble-tube boilers, makes it
possible to offer hope of considerable zaving in weight,
space, and cost in waste-heat recovery and auxiliary
boaler installations,  Old standards of size, weight, and
cost have been entirely superseded. A well-designed
spiral-flow waste-heat unit can generallv be relied upon
to recover its cost in little over a vear, even in an
UNPromising case.

Ingersoll-Rand

AH nounces Sma” CDI’T‘IPI‘QSSDFS

Ingersoll-Rand Company, New York, has announced
a new line of fractional horsepower air compressors.
These units are made in '3 and 5-horsepower sizes,
and are very compact and neat in Appearance. T]]e}-
have automatic start and stop control, are equipped
with a new style seamless steel tank, and an mproved
check valve. \

When furnished for single phase current they are
equipped with a brushless capacitor type motor and a
built-in automatic protection switch giving underload and

over-voltage  protection.  They are rated for 150
pounds per square inch maximum pressure, but may
he set for lower pressures, or may he equipped with a
reducing valve for still lower pressures,

I'he T3 and L-horsepower units are availahle on a
T T e S i
=4-cubic foot tank. This unit is less than 35 inches
high. The La-horsepower szize is also available on a

+.6-cubic
mounling.

foot tank in either vertical or horizontal

National Board to
Meet at New York, May 24

The Eleventh General Meeting of the National Board
of Boiler and Pressure Vessel Inspectors will be held at
the Hotel MecAlpin, New York, N. Y., May 24 to 26.
This Board was organized in 1919 for the purpose of
securing uniform approval of specific designs of hoilers
and pressure vessels through the adoption by wvarious
states and cities of one code of rules and of one standard
stamp to be placed on boilers and pressure vessels con-
structed In accordance with such rules.

There will be morning and afternoon sessions on each
of the three days.  All of the sessions will be open to
those interested ; registration will be required but there
will be no charge therefor.

Major changes in the construction and design of
hoilers and pressure vessels are being made, together
with the development of new materials contemplated in
their construction and these changes and new materials
are the basis on which the program for this meeting has
been developed. The subjects to be discussed are of
utmost importance and interest to engineers, matufac-
turers and operators of these vessels and the papers
will be presented by foremost anthorities on the various
subjects. A partial list of these subjects follows

Welding Problems in Connection with High Tensile
Strength Low Alloy Steel,

Use of Non-Ferrous Alloys in the Construction of
Pressure Vessels.

Use of Ferrous Alloys in the Construction of Pres-
sure Vessels,

Latest Developments of Steam Generating Plants.

Design and Testing of Safety Valves.

Welding of Power Plant Piping.

The Non-Destructive Tnspection of Welded Pressure
Vessels,

Developments of Forced Circulation Boilers,

Water Problems in High-Pressure Boilers.

Welding of High Strength Copper Alloys.

Operating Problems of Modern Large Steam Generat-
mg Units,

General Problems in the Repair by Welding of Bail-
ers, Pressure Vessels and Pipe Lines.

General Problems of Welding in Light of Today's
Experience.

Welding of Alloys.

Necessity of Maintaining High Standards for Welded
Viessels,

Safe Operation of Low-Pressure Steam Boilers and
Hot Water Vessels.

Avoidance of Furnace Explosions,

A Special Committee has prepared an exhibit which
will be of great interest, showing among other things:

Examples of Sound and Defective Welding.

Examples of Failures Experienced in Chperation.

Examples of New Construction and Design of Boilers
and Pressure Vessels,



Front end of Marthern Pacific 4-6-6-4 type locomotive

Norihern Pacifie places in operation

High-Speed Freight [ ocomotives

At the end of last year the Northern Pacific received
from the American Locomotive Company twelve 4-06-6-4
tvpe articulated locomotives for high-speed freight serv
ice. While of somewhat smaller capacity than the
2-8-8-4 type locomotives, the hrst of which was built
1928, the new locomotives are in many respects sinular to
the earlier ones which, in point of total weight and
general boiler dimensions, notably the grate area, are
probably the largest locomotives ever built.  Like the
former locomotives, the 4-0-0-4 tvpe are single-expansion
articulated engines, their firehoxes are designed to bhurmn

Fozebod coal on grates of unusual size, and the steam-
pipe connections to the front and rear cylinders are
similar,

The hotler of the 4-6-6-4 locomotive is of the straight-
top radial-stay tvpe and carries a working pressure of
250 pounds per square inch, The evlindrical courses of
the boiler and the top section of the firehox wrapper
sheet are of silicon manganese steel. The fireboxes and
the side sections of the wrapper sheet are Lukens carbon
The firehox 15 24654 inches long by 11414 inches
and a combustion chamber extends 89 inches

steel
wdle

7 e e TIEE

The Morthern Facitie high-speed freight locomative
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Comparison of the General Dimensions of the Northern
S L
Pacific 4-6-6i-4 and 2-8-8-4 Tvpe Freight Locomolives
A-G-6-4
Linerican

2R84
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1928
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Whater car o | R 20,000

Fuel capacity, tons s . 1

Trucks LT SR

Throat sheet of Marthern Pacific lo-
comative hailar in process of fabrica-
tion in the baoiler and plate shap of
the American Locomotive Company

G50

forward in the barrel of the hoiler. The grates are 192
inches long: the remaining 534 inches at the front end of
the fArehbox is separated from the grates hy a Gaines
wall and sealed to form additional combustion  space.
The arch is supported on three Nic thermic
syphons, the necks of which are 8 mches in diameter,
The grates are of the Northern Pacific rocking pin-hole
tvpe developed to burn the Rosebud coal which s high
both in moisture and in ash and of relatively low heatmg
value, The coal is fired by a Standard modifed Type B
stoker, which 15 of the same general design and size as
that installed the 2-28-5-4 type locomotives. The
smokebox is fitted with the railway’s standard Cyelone
spark arrester,

S0

0l

Flannery tvpe MXN flexible stayholts are applied in
the hreaking zones in the corners and along the tops ot
the sifde sheets, and m three of the lower rows of radial
stavs. A complete installation of fexible yholis is
applied around the combustion chamber., The tube
sheets are laid out for the Type A superheater, in the

SEAYIN




header of which is included the American front-end
throttle. Al of the locomotives are fitted with Worth-
ington No. 65A {eed-water heaters. and the boilers are
equipped with Barco low-water alarms.  Blow-olf cocks
are of the Wilson pneumatic type, two of which have
connections to pipes 1 the boiler for sludge removal
and discharge into a muffler on top of the boiler.

Two &li-inch cross-compound air compressors and
the hot-water pump are mounted on the smokebox front,
which is of cast steel with the brackets for the pump
and strap portion of the Okadee hinge cast integral
Two sand boxes of large capacity are applied on top of
the hoiler. The running boards are Safkar type plates
The air-brake equipment is Westinghouse No, 8ET.

The tender tank is of the semi-Vanderhilt type with
a coal capacity of Z7 tons and a water capacity of 20.-
000 gallomns,  The tender frame is of the General Steel
Castings water-bottom tyvpe, and the tank 1s of welded
construction throughout.  The coal space 15 Atted with
a Standard Stoker coal pusher.

The tender trucks are of General six-wheel equal
ized type and are fitted with Timken roller hearings.
The truck clasp brakes are of the Simplex unit-cvlinder
type.

The principal dimensions and data are shown in one of
the tahles,

National Saf‘ety Council
Gives Advice on Goggles

Safe Practices Pamphlet No. 14 oi the National
Safety Council, Inc,, devoted to gogeles, is hased on the
Eli.":."il"(']][ EJI'{".'I.'T'I:iI.I!I expenrnence ot a mimher ot |,'|'|'||s|||_';'-
ers. It 15 not to be confused, therefore, with Federal,
state, or insurance requirements or with national safety
codes. It answers briefly the questions, “When should
gogeles be worn? and “What kind of goggles should
be worn?” and describes such elements of goggles for
varions uses as fromes, evecups, lens containers, connec-
tors hetween lenses, side shields, attachment devices, and

Bailer Waker and
Plate Fabricator

Back wiew of Morthern Pacific
locomative bailer showing arrange-
ment of gage and test cock
piping, operating gages. throttle
and other valves, and the like

lenses,  Brief comments on sterilization and tests are in-
cluded. o : :

In a section devoted to the problem of getting men to
wear gogeles, sometimes a dificult procedure, 1t 15 sug-
gested that after the question, couched in positive rather
than negative form, “Can an eve be injured on this
joh?" has been answered in the affirmative, an order
should be issued by the executive head of the company
stating the facts and specifyving what tvpes of goggles
are to be used,  After such an order has been issued it
st be rigidly enforced.

The purpose and importance of wearing goggles should
he explamed to the men.

Instances where the use of
oogrrles has saved the sight of fellow workers or of
workers in other plants should be referred to. Where
possihle, a photograph of a worker with the gpoggles
which have saved his sight, and an account of the aceci-
dent, may well be posted on the shop bulletin boards.
Reference is sometimes made in the company's maga-
zine to causes of eye accidents, their number, and how
such accidents may be prevented.

In ome large plant, after an order was issued that oog-
gles were to he waorn in certain places and during cer-
tain operations, all supervisors, vegardless of their posi-
tiom in the orgamzation, the safety man, and all visitors
to that plant set a good example by wearing gogeles in
connplhiance with the order.

The method of supplving gogeles differs in various
plants.  Tn some instances the main supply for all shops
15 kept in the main supply department. Tn other cases
the various shops maintain their own supplies. For the
sake of uniformity it is better to have the main supply
kept in a central department. However, it is important
that each shop keep on hand, always ready for use, an
adequate supply of the gogeles needed in that shop. A
sufficient supply of repair parts should also be kept in
each shop unless there is a central goggle-repair depart-
ment, or unless the hroken gogeles are periodically re-
turned to the manufacturer for repairs, ;

When a man will not wear eogeles, in violation of
orders, and after every effort has heen made to explain
the necessity of his so doing and to prﬂ'l."[flf' gogoles that
are suitable and comfortable, he should he disciplined,
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Improved Boiler for

British Lccomotives
By i, P, Blackall

A very interesting modification to the four-cylinder
4-6-0 type Lord Nelson class locomotives, with the ob-
ject Of improving the power-weight ratio, has recently
ht'l:lll carried out by R. E. L. Maunsell, chief mechanical
engineer of the Southern Railway of England. A loco-
maotive 1If []'-i!:C 1.:'.'|:||' ;1[].' l."élh." ]]‘;1_:, ];.|_|-|_'|:'|_ ﬁ‘[l‘_l;_'(l 'l.l.']tl_l an
enlarged boiler having a round-topped firehox, but giv-
ing a slightly smaller total heating surface.

Introduced into service at the end of 1926, the Lord
-\'-rt'fﬂ”f class locomotives are slightly heavier and more
powerful than the company’s well-known King Arthur
class, the drive of the four |,':|,'|'ir|r|_q_-|'_n; ]:.;_*'inq r|'i;.'[|]ec] Te-
tween two axles, and the angles of the cranks being so
arranged as to give eight separate impulses per revolu-
tion of the wheels, with the ohject of obtaining more
utiform torque and more regular firebox draft than is
possible in a four-cyvlinder engine arranged with quar-
tered cranks.

The boler of Lord Nelson class locomotives iz of
Belpaire type, the firebox water space stays being of
steel in the fire area, with nuts on the fire side and
ordinary riveted copper stavs elsewhere. The tubes are
of moderate length, and the superheater header is of
Maunsell type with air relief valves. The boiler mount-
ings, at the time the locomotives were mtroduced, were
of entirely new design,

Hithertn, the only modification to the class was in-
corporated in the Lord Haweke, in 1928, when the boiler
barrel was lengthened by 10 inches

In the present modification, the enlargement of the
botler has heen accomplished without appreciably n-
creasing the total weight of the locomotive, by con-
structing the shell of the boiler of 2 percent mickel
steel plates. Furthermaore, the Lord Nelson class loco-
maotives have Vibrac alloy steel motion parts, and the

use of higher tensile steel for the hoiler i the case of

the modified locomotive 1s another stage in the improve-
ment of the power-weight ratio. The tractive effort
remains at 33.500 pounds.

Another detail of the improvement is that the heating
surfaces and volume of the copper frebox have heen
considerably angmented by the addition of a combustion
chamber extending into the barrel. This has had the
effect of shortening the distance between tube plates and
has led to the introduction of 13i-inch diameter tubes.
The superheater surface has heen mncreased, and the
elements are of the Sinuflo type.  Actually, the total
heating surface is slightly decreased in the new boiler,
as will he seen by reference to the accompanying table.

The weight of the locomative in working order is 35
tons 12 cwt., as against 84 tons 16 cwt., with the orig-
inal hoiler, and the respective empty weight is 77 tons
5 cwt., as compared with 77 tons 2 cwt.. with the original
hoiler, The total weizght of the locomaotive and tender, as
modified, is 142 tons 6 cwt., in working order and 106
tons 17 cwt., empty. The first locomotive to be thus
modified is the Lord Home,

Tasie Smowrng DiFrerEnceE 18 HEATING SURFace DU To
Boner MoDIFICATIONS

Waorking
pressiure, ¥
pounids Length Heating surface, square {est
per Tubes, between — =
Firehox square diameter, tube  Small Ski-in, Fire- Total Super-
Baller.  type, inch inches  plates, tubes  flues  box heater
P 3 230 ) 14 feeb 1359 544 104 2007 o
Origipal Belpatte i I inches =H
New Hound 2H 1% and 2 13 feex 079 [F13 46 1853 460
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Weaver “Andora” electric welding machine

New Type Arc
Welder Developed

A new development in the field of arc welding has
recently been mtroduced by James M. Weaver, Monroe,
Mich. This new electric arc welder, called the Weaver
“Andare” welder, employs an entirely original electric
circuit upon which complete patent rights have been
secired.

Without the use of rectifying tubes, motor and gen-
erator, acids or chemicals, or, as a matter of fact, any
hitherto known means of rectifcation, this equipment is
claimed to produce approximately thirty to ffty percent
vectified current. For the first time a welder 15 offered
to the mdustry that utilizes percentages of both alternat-
g and direct current and obtains a result showing the
successful combining of both,

The Weaver welder, unlike the conventional trans-
former types on the market today, will use bare as
readily as coated electrodes.  Unlike many types in use,
this equipment does not employ high frequency currents,
but operates on 60-cycle current.

This machine is controlled by a positive switch giving
twenty-eight different heats and a long and short are
This fact 15 claimed to provide flexihility that malkes it
practical for all types of work.

Lincoln Increases Philadelphia Sales Staff

Announcement has been received from The Lincoln
Flectric Company, Cleveland, O, of two appointments
to the sales staff of its Philadelphia office, 401 North
Broad Street.

The new appointments include William Sivver, grad-
nate of the University of Illinois, and B. B. Ross, grad-
vate of Kentucky Weslavan College.

Mr. Sivyer and Mr. Hoss will assist (). P. Lang,
H. H. Stahl, L. J. Cogan of the Philadelphia office,
which 15 under the management of George R, LTII]'II'l:-_it"I'I'I.
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Practical Plate Development — XXV

Irregular Breeching

‘_Th:ﬁ' irregular breeching to he developed is shown in
Fig. 207, the elevation, and Fig. 208, the plan view.

T]IEI trregular breeching consists of a square inlet with
two crcular outlets, these outlets being joined at the
top with a semicircular arc, The radius of the semii-
circular top is the same as the radius of the eircular out-
lets,

For convenience m laving out the development, al-
lowances for thicknesses of plates have been omitted and
the outline shown has heen taken on the neutral axis of
the plates. No provision has heen shown on the pat-
terns for seams or for welding.

The first step in the development is to complete the
plan view of the circular outlets.

An examination of the elevation and plan views in-
dicates that the center line M-X divides the hreeching
into two symmetrical halves. For this reason, a de-
velopment of one-half of the breeching will he all that is
necessary, as a duplicate of the pattern developed will
complete the full pattern of the hreeching,

Draw the line [-K perpendicular to J-H from the
point £, which bisects J-H, and on the line D-K draw
the profile of the circular outlet as shown in Fig, 209
Divide this profile into anv number of efual parts, the
greater the number of equal parts taken, the more ac-
curate the final development. In this case twelve parts
were taken and the intersections numbered from 1 to
12 as shown, Then parallel to 2K draw lines through
the points 1 to 12 extending same into the elevation
Fig. 207, cutting the line J-H.
sections from 1° to 12' as shown.

Next extend the center line K'-H' of the plan view,
Fig. 208, and on it draw the profile of the circular out-
let as shown in Fig. 210. Divide this profile into the
same number of equal parts as was taken in the profile,
Fig. 209, and number the intersections from 1 to 12, the
numbers corresponding to the same numbers in the pro-
file, Fig, 204,

Parallel to the center line &'-H" of the plan, Fig. 208,
draw a line through the point 2 of the profile, Fig, 210,
and extend it into the plan view. Then parallel to the
center line M-N, draw a line through the point 2° of the
elevation extending this line into the plan and cutting the
line just drawn to locate the point 2" of the plan, Fig.
208,

In like manner, parallel to the center line, R'-F' of
the plan, Fig. 208, draw a line through the point 3 of
the profile, Fig. 210, and extend this line into the plan
view. Next parallel to the center line M-N, draw a line
through the point 3" of the elevation and extend it into
the plan so as to cut the line just drawn and locate the
point 3% of the plan, Fig, 208, Continue in this manner
until the points 47, 5, 6", to 12" to 1" are located. Con-
nect the points 17 to 127 with a line to complete the plan
view of the circular outlets.

The next step is to divide the elevation and plan of
the hreeching mnto sections that can be developed.

Divide the arc [-C into any number of equal parts.
Three are taken in this case and numbered by divisions

(]

Number these inter-
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By George M. Daries

C.F E D oand I7, 117, X and ¥ as shown. Connect the
points £ and F with the center (3, dividing the top into
three equal parts or sections as “R”, “5” and “T"
These sectioms are equal and a development of one will
be suitable for the other twao.

Now parallel to the center line M-N, draw lines
through the points €, F, E, DY and I/, 1", X, ¥ and ex-
tend them into the plan to locate the points C', F', E',
¥ and 17, W7, X', ¥' in the plan view, Fig. 208, Con-
nect the points O-F, F-E and E-D of the elevation, Fig.
207,

The portion of the hreeching helow the semicircular
top, as section “J", can be developed in one piece,

Connecet the points A-C, 4-F, 4-E, 4-D, 4.9, 4.8,
A-H of the elevation, Fig, 207, with solid lines, and also
the points A-C', A-F', A-E', A'-D', 4'-9", 48", 4"-7",
17, -0, 2K, Z-¥', 25", 2'-6", Z'-7" of the plan,
Fig. 208, These lines represent the surface lines of the
object and in order to make a development of section
“H* the true lengths of these surface lines must be
obtained,

In order to determine the true length of the surface
lines of section “H7, a series of right angle triangles
must be constructed.

O any line as m-n, Fig. 211, erect the perpendicular
per at p. Then on the line m-un, step off the distance
p-A" equal to the distance A'-7" of the plan and on the
perpendicular step off the distance p-7" equal to the per-
pendicular distance hetween the line A-F and the point
7 of the elevation. Connect the points A"-7", Fig. 211,
with a line which will be the true length of the surface
line A-7" of the elevation.

In like manner, step off on the line w-n, Fig. 211, the
distance p-A" equal to the distance 4'-8" and on the per-
pendicular step off the distance p-8" equal to the per-
pendicular distance between the line A-F and the point
2" of the elevation. Connect the points 4'-8", Fig, 211,
with a line which will he the true length of the surface
line A-8 of the elevation. Continue in this manner
using the distances A°-97, 4107, 2*'-7", Z'-6", Z'-5" and
Z'4"of the plan, Fig, 208, for the bases of the triangles
and the vertical distances between the line 4-F and the
points @', 100, 7, 6, 5" and 4' in the elevation, Fig. 207,
for their corresponding altitudes,

On the line a-n, Fig. 211, crect the perpendicular to
s-t at s Step off on the line m-n, the distance s-4" equal
to the distance A-C of the plan, Fig. 208, and on the
perpendicular, step off the distance 5-C" equal to the per-
pendicular distance between the line 4-F and the point ©
of the elevation, Fig. 207,

Connect the points 4'-C" with a line which will be the
true length of the surface line 4-C of the elevation, Fig.
207. Continue in this manner, using the distances A-F",
A-E, A-D, Z'-V', Z-W', Z-Y"' of the plan, Fig. 208,
for the bases of the triangles and the vertical distances
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Problem Mo, 17, appeared on page 73 of the March issue. The correct
solution is published herewith to provide readers with an epportunity to
check their werk

between the line 4-8 and the points F, E, D, V, W, X G'-H', Fig. 211, with a line, which will be the true
and V in the elevation, Fig. 207, for the corresponding  length of the surface line G'-H' of the plan, Fig. 208,
altitudes, In a similar manner, step off the distance s-B' and
Then on the line ui-n, step off the distance s-G* equal  s-RE' equal to B'-C’ and F'-RR’ of the plan, Fig. 208,
to the distance ('-H' of the plan, Fig. 208, and on the and 5-C', 5] equal to the perpendicular distance be-
perpendicular, step off the distances s-H" equal to the  tween the line 4-B and the points C and I of the eleva-
perpendicular distance between the line A-B and the tion, Fig. 207, Connect the points C'-B’ and I”'-RE’ with
point H of the elevation, Fig. 207. Connect the pomts  lines which will be the true length of the surface lines



May,

B-C and RE-1" of the elevation, Fig, 207 ; thus the true
1f'f_‘lgt1‘| of all the surface lines of section “II™" are ob-
tained.

DeveLorymexT arp i

212,

PATTER® ror SecTioN

To develop the pattern, draw any line as x-y, Fig.
and on this line step off the distance B"-C" equal to the
distance B'-C’, Fig. 211. With B” as a center and with
the trams set equal to the distance f-4 of the elevation,
seribe an arc. Then with the point {7, Fig. 212, as a
center and with the trams set equal to the distance
C'-A', Fig. 211, scribe another arc cutting the arc just
drawn, locating the point 4" Fig. 212,

Wil A7, Fig. 212 453 center arid with the trams set
equal to 4'-F’, Fig. 211, scribe an arc and with C". Fig.
212, as a center and with the trams set equal to the dis-
tance C-F of the elevation scribe a second arc. culting
the arc just drawn to locate the point F*, Fig, 212,

Continue in this manner, making the distances 4"-E"
and A"-D" equal to A'-E' and 4'-1)', Fig. 211, and the
distances F°-E" and E"-D" equal to the distances F-E
and E-D of the elevation, Fig. 207, until the line A0,
Fig. 212, is drawn.

Then with 4%, Fig. 212, as a center and with the
trams set equal to the distance 4°-9", Fig. 211, scribe an
are, and with D", Fig. 212, as a center and with the
trams set equal to the distance 10-9 of the profile, Fig.
209, scribe another are, cutting the arc just drawn and
locating the point 9° Fig, 212, Continue, making the
distances A"-8°, 4"-7° equal to the distances .4"-8" and
A'-7", Fig. 211, and the distances 9°-8° and 8°-7¢ equal
to the distances 9-8 and 8-7 of profile, Fig, 200, until
the line 4"-7°, Fig. 212, is drawn,

With A" as a center and with the trams set equal to
the distance 4'-G’ of the plan, Fig. 208, scribe an arc:
then with ", Fig. 212, as a center and with the trams
set equal to the distance G-H', Fig. 211, scribe a second
arc =0 as to cut the arc just drawn and locate the point
H", Fig. 212, thereby completing the pattern to the
line G*-H".

The pattern from this point on is a duplicate of the
pattern so far completed and is ohtained by using the
corresponding distances from the diagram of right angle
triangles, Fig. 211, the elevation and plan, Figs. 207 and
208, and the profile, Fig. 209, thus completing the pat-
tern of section “I"". A duplicate of the pattern added
on along the line I""-ER” would complete a full pattern
of the lower portion of the breeching.

DEVELOPMENT oF PATTERN FOR SEcTion “57

Bisect the distance F-E of the elevation, Fig. 207,
locating the point a. Connect a with the center ¢,

On the line O-a, step off the distance 10-11, 11-12,
12-1, 1-2, 2-3, 3-4, as shown in Fig. 213, equal to the
distances 10-11, 11-12, 12-1, 1-2, 2-3, 3-4 of the profile,
Fig. 209. Erect perpendiculars to the line O-¢ at the
points 10, 11, 12, 1, 2, 3 and 4 and extend them on both
sides of the line O-a as shown in Fig. 213

Next draw lines parallel to the line E-K through the
points 10, 11, 12, 1, 2, 3 and 4, Fig. 209, and extend
them into the elevation, Fig. 207, cutting the line 0-5.
Further extend these lines parallel to the line E-F, Fig.
207, cutting the line O-F. ;

Parallel to the line O-a, draw lines threugh the points
where the line drawn from point 10, Fig, 209, cuts the
lines O-F and O-F and extend these lines into Fig. 213
so as to cut the line drawn through point 10, Fig. 213,
and locate the points 107 on each side of the line (g
In like manner, parallel to the line O-a, draw lines
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through the points where the line drawn from point 9,
Fig. 209, cats the lines O-F and O-F and extend these
lines into Fig, 213, cutting the lne drawn through point
4, Fig. 213, and locating the points 9° on each side of
the line O-e. Continue in the same manner as shown in
Fig. 213 until all the points 12°, 1°, 2°, 3° and 4° on
vach side of the line O-a are located. Connect these
points with lines to complete the pattern of section “5"
Patterns for sections “T" and “&" are duplicates of this
[rattern.
[ To be continued)

Current-Saving Motor
Control on Welders

A new development in arc welding was announced at
the National Metal Show in Cleveland by The Habart
Brothers Company, Troy, O., manufacturers of Hobart
“Simplified” arc welders. The new Hobart Serial MN
current-saving models embody (in addition to an im-
proved type of wheel mounting with low center of grav-
ity) what is termed as selective motor HP Control.

Only 15 the usual starting current is required; the
power factor of the machine and its efficiency are mate-

Welder with current-saving features

rially improved, and it is possible to use the equivalent
of a motor of one-half the horsepower rating for welding
in ranges up to 14 to 25 the rated capacity of the gener-
ator.

The manufacturer’s announcement claims that the re-
sults are (1) welding current costs are cut 30 percent
to 5 percent in average work, (2) power company pen-
alties due to poor power factor of equipment are avoided,
{3} expensive re-wiring of many plants is eliminated,
and (4} idling and light load power losses are cut in
hallf.

Power factor of the equipment is improved in the light
lnad ranges so that it is 90 percent or better in all prac-
tical welding ranges, whereas with ordinary equipment
the power factor does not approach 90 percent until the
load approaches 24 rated capacity.

The operation of the selective motor HP control is
simple and is accomplished as easily as the mere starting
of ordinary welding machines, by using onlv one hand.
A convenient latch locks the handle in the low position,
where only half the rated motor horsepower is used for
starting and for welding up to 1z the rated generator
capacity in continuous manual are welding (up to 25
rated capacity for mfermittent welding)., When it is
desired to operate at higher rates, a convenient lever re-
leases the handle for turning easily to the high position,
where the full rated horsepower of the motor is available



for full load and overload welding. At the same time it
is possible, when so desired, to start and weld in the
high position without turning the handle to the low set-
ting at any time,

The tew series MN current-saving models are avail-
able in 75 amperes—114 to 3 horsepower, 100 amperes
—214 to 5 horsepower, 150 amperes—35 to 10 horse-

ower, 200 amperes—7 14 to 15 horsepower, 300 amperes
—10 to 20 horsepower, 4K amperes—I25% o 25 horse-
power and 600 amperes—20 to 40 horsepower,

Approved Method for

Repairing Furnace Crowns

In Circular Letter No. 151 to boller manufacturers,
F-hi1ﬂ|11!]d¢;r:i, comtractors, L. 5. supervising, traveling,
local and assistant inspectors, the Burean of Marine
Inspection and Navigation has issued details of an ap-
proved method for repairing furnace crowns.

Accompanying this letter is a sketeh  (illustrated )
designated as drawing No. W-2 showing the method for
reinforcing furnace crowns which have become distorted.
The procedure for applying this method of repar 1s as
follows:

The furnace crown where distorted should be pumped
back as nearly to a circular form as it is possible to at-
tain. [t should be measured and a template made con-

BUREAU OF MARINE INSPECTION AND NAVIGATION

Approved Methad of Reinforeing Furnoce
Crowns by Means of Fusion Walding
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forming to the shape of the furnace crown. From the
template, plates should he "i‘l'“.“d to make a c(!mpletf:
ring to envelop the furnace. T'his ring should be n twa,
if possible, but not more than three sections. The upper
sectiom should encircle the top half of the furnace, The
edges shall be attached to the furnace crown and he
heveled to an angle of not less than 45 degrees on each
sifle of the ring to permit attachment by a double fusion
weld, the weld to be comtinuous around the periphery of
the furnace, and the sections joined by butt welding, as
shown in the sketch,

This repair must he done by welding operators who
have passed the qualification tests of the Bureau, and the
use of an approved shielded electrode is required.

[f necessary, the sectioms of the reinforcing ring below
the center line mav he reduced to permit clearance where
stavas are stalled or where the shell i1s too close to the
crown of the furnace to permit the full section to be
nsed,

The letter was signed by H. C. Shepheard, assistant
director of the Bureau.

Manufacturers to Assist
Welding Program

Fecognizing the important functions of the American
Welding Society as a technical spokesiman for the weld-
ing industry, the National Electrical Manufacturers As-
sociation, electric welding section, at its January, 1937,
meeting, voted to furnish financial support for the ex-
pansion program which the American Welding Society
recently proposed. A matter of inimediate importance 1s
the co-ordination of tests of men, machimes and filler
metal, so as to relieve some of the unnecessary burden
which a great duplication of test requirements has
brought about. Tt is also very desirable to increase the
membership of the society, and especially to secure mem-
hers from a larger number of mdustrial companies.

A, E. Gibson, after an enviable record as head of the
Cleveland section, accepted the presidency of the Amer-
ican Welding Society with the understanding that he
wished to enlarge hoth its membership and its activities,
The society is not equipped fnancially to carry out some
of these desirable projects from current income, but the
MNational Electrical Manufacturers Association welding
section has expressed its confidence in the future of the
society and in Mr. Gibson’s leadership, by this recent
action. They will underwrite the new American Weld-
ing Society program to the extent of $10,000. At the
March meeting of the National Electrical Manufactur-
ers Association welding section a co-ordinating commit-
tee was appointed to work with the management com-
mittee of the American Welding Society and to make
this fund awvailable as it is required for support of the
new activities,

Power Piping Company Changes Hands

The Blaw-Knox Company has acquired the property
anid business of the Power Piping Company, Pittshurgh,
W. P Witherow, president of the Blaw-Enox Company,
announeed recently.

The Power Piping Company was organized in 1916,
and has heen engaged in the design, manufacture, and
erection of piping for power plants, oil refineries, sewage
plants, water works and industrial plant usages for all
pressures and purposes.  In 1934 it added a sprinkler
division, and the company has been a material factor in
this industry since that time,



Externa| Corrosion
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Ry -J. PP. Morrison*

Corrosion of ferrous surfaces is a prolific source of
weakness in pressure vessels of all kinds, buat it can he
decreased by “good msekeeping,” since serious external
wasting develops only after a considerable lapse of time.
External corrosion may be traced, invariably, to moisture
in contact with surfaces exposed to the atmosphere, and,
if there is soot, ash, or dirt present, especially in an idle
period, the deterioration of the metal is move rapid. Oh-
vipusly the dangers [rom e¢xternal corrosion are mini-
mized if surfaces are kept hoth clean and dry.

Surfaces spraved with water or steam, such as from
a leaking tube, handhole gasket or sont blower, are sure
to give trouble if the sprayving action is permitted to con-
tinue. For instance, it was necessary recently to remove
six bent tube type boilers from service hecause the shell
plates for the entire length of the mud drums had been
dangerously reduced in thickness hy the action of soot
blowers. The blowers had become so disarranged that
they no longer rotated properly and were so located in
recesses in the bridge walls that they discharged against
the shell plates when steam was turned on.

In watertube boilers of the hent tube type, external
corrosion occurs mostly on tube surfaces near the tube
sheet or header, or on those tubes which support haffles
where soot and flv ash can accumulate,  Unless those sur-
faces, as well as the surfaces of the plates which the
tubes enter, are thoroughly cleaned, the corrosion will
continue, necessitating new tubes and perhaps causing a
violent failure. Another danger point is in the steam
circulating tuhes which support the roof of the hoiler
sefting, since they imvariably become coated with material
of a corrosive nature if moisture is present, OF course,
tight haffles, a tight building roof and tight valve stems
do much to avoid the corrosion of the circulating tubes,
but cleaning and perindic inspections are absolutely
necessary il trouhle is to be avoided,

In general, if a tube which has corroded until its wall
thickness, over a section having any dimension equivalent
to the tube diameter, is not greater than 75 percent of
the original wall thickness, it is too thin to be depended
upon, and should be replaced with a new tube,

External corrosion has heen responsible for so many
hoiler explosions, hecause of failure of the lower drum
heads, as to make their examination absolutely necessary,
By far the greatest hazard exists in the blank heads,
which, as has heen fregquently pointed out, should never
he emhedded in the setting walls, Of approximately
6500 drum heads once concealed in setting walls, 10
percent were found to be corroded appreciably and ahout
1 percent were in a very dangerous Cﬂ!lij]ll‘in]] and no
longer serviceable. Had any of these hoilers failed in
service, the property damage would have been severe
and there probably would have been loss of life.  There
have been a number of such failures in the past,

The mud drums of bent tube watertube boilers, the
lower drums of vertical watertube boilers, and the rear

® Agsictant chief inspector, Hartford Steam Boiler Inspection and In.
surance Company: irom an article in The Locomotive.

headers and mud drums of horizontal watertube boilers,
all suffer from external corrosion, as do also the ends of
the tubes and nipples entering those parts.  The bottom
wrapper sheet and rivet heads of the front and rear
headers of hox header type watertube boilers suffer from
corrosion where the soot and ash which accunuilate are
moistened because of tube cap leakage or from any other
cause,

Investigation of the condition of a vertical straight
tube type boiler in a recent case led to the discovery that
the heads of the crown bar holts were worthless, although
the oxide of iron that had formed gave the holt heads
the appearance of heing full size. However, a tap of a
hammer was sufficient to dislodge the rust and expose
the weakened condition of the crown bolts.  The lower
ends of many of the tubes were so reduced in thickness
that they were no longer dependable, so new tubes, as well
as new holts, were required.

Boiler operators can do much to assist the inspectors
in the constant program of safety being waged by all in-
dustry. Preparation of a boiler for inspection should in-
clude removal of soot, ash, and rust from the tube
sheets, headers, and other surfaces wherever moisture
may he present. It is particularly important not to
neglect the less accessible parts as it is often at such
Incations that serions corrosion is progressing.

While watertube boilers are subject to external corro-
sion, they are hy no means the only vessels seriously
affected by this menace. The upper tube sheet of the
vertical tubular boiler, particularly those of the suh-
merged type, always accumulate some soot which, in con-
nection with atmospheric moisture, will produce the corro-
sive conditions necessary to cause deterioration and
ultimately require extensive repairs,

The grates of a vertical tubular hoiler or of a loco-
motive type boiler may hold wet ash in contact with the
firebox sheets, and the resulting corrosion may cause
such a reduction in thickness that patching or other repair
must be made to prevent a disastrous failure.

In one recent case, the shell of a vertical boiler on a
locomotive crane formed a part of the coal bunker and,
of course, the moist coal caused the shell plate to corrode.
Unfortunately, the coal was not removed to permit a
thorough examination of the shell plate until leakage
had developed,

In another case, an opening in the lagging and jacket
of a vertical tubular boiler was not of sufficient size to
permit a proper examination of the plate surrounding
the handhole.  Leakage at the handhole gasket resulted
in excessive corrosion of the shell plate, which a thorough
inspection would have disclosed,

External corrosion of horizontal return tubular hoilers
is usually local in character and is caused by leakage of
some kind, particularly around manholes and handholes,
Of course, if there are places where soot and ash can
accumulate in the presence of momsture, corrosion is
almost inevitable, When such corrosion occurs in places
which are difficult of access, the dangers of neglect are
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apt to be particularly serious. The tubes of horizontal
return tubular boilers are subject to corrosion when they
become coated with siliceons and carbonaceous substances
which in periods of idleness collect moisture.  Dangerous
corrosion results.  There are on record many mstances
of tubes corroded to a peint where they have collapsed.

Evidences of corrosiom m the form of flakes of rust
or iron oxide should serve as warning that tubes in any
tvpe of boiler are becoming thinner, The determination
of the exact condition of tubes 1s often difhcult, but where
there 15 an u11|_':'|1.'1in'._'.' it is justifiable to have one or
two tubes removed for the purpose of determining the
general condition,

While cast iron is generally less susceptible to corro-
sive action than soft rolled steel, external corrosion is
also a problem of importance with respect to cast iron
objects. External surfaces of many cast iron hoilers re-
ceive little or no maintenance with the result that the
:u]m'ruliu_ﬂ life of the object is shortened and its H;]'I-I_‘:_';'
while in operation decreased. A dry, clean, well lighted
boiler room is just as important for the good maintenance
of heating boilers as it is for power boilers, not only
hecause of the direct benefit to the boiler, but also he
cause of the good influence on the attendant,  As in the
case of steel, the presence of moisture or dirt, or both,
leads to corrosive attack on cast iron, so that the elimina-
tion of any leak, no matter how slight, 1= good practice.
Surfaces exposed to the products of combustion are
affected rapidly by corrosion when moisture from any
source is present, especially if those surfaces are coated
with soot.

Serious leakage should make itsell evident by the
telltale path of the water, even though the surfaces are
dry when examined. A slight leak, however, iz more
difficult to locate. Sometimes the contraction of a cool-
ing hoiler may close capillary openings through which
water escapes when the hoiler is in service. Thus cor-
rosive action is furthered throughout periods of service,
and even when there are evidences of the leakarze with
the boiler idle, much experience is necessary to deter-
mine the exact opening.

There 15 also the danger from the accumulation he-
tween rigidly held parts of iron oxide in an amount which
may crack the parts of the metal under stress. This
accumulation in some cases may be due to a shight leakage
from push nipple or threaded connections, but because
the difficulty occurs most frequently when the boiler
room is damp during an idle period, the iron oxide in
general is attributed to the presence of atmospheric mois
ture and not leakage

With cast iron hoilers used for hot water supply
service, in which a fire is kept throughout the vear, clean-
liness is extremely important if corrosion is to be checked,
Frequent cleaning of the heating surfaces is especially
helpful,

In addition to trouble with hoilers, external corrosion
is a problem with many other kinds of pressure vessels.
When objects are so located that rubhish and dirt may
accumulate agamst them, there is likely to be serious
corrosion, but, as in the case of hoilers, presence of mois
ture is the governing factor, This does not mean that
wetness must be apparent, for considerable amounts of
moisture, absorbed from the atmosphere or otherwise,
may be present without being very evident.

Allowing unheated hoilers or other vessels to stand
when filled with water or other liguid will cause “sweat-
ing.” As a body of water in the vessel cannot change
temperature as rapidly as atmospheric changes occur,
whenever the outside temperature rises, condensation on
the exterior surfaces of the wvessel is almost inevitable,
Some corrosion must result, and if there is soot or other
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foreion substance present, the rate of corrosion will be

greatly increased.  Unless there is a real necessity for
keeping idle vessels filled, they should be emptied when
not in use.

Recent accidents to such ohjects as rendering tanks,
conkers, air tanks and water tanks demonstrate in ways
that are both convincing and costly that neglect of clean-
liness and the growth of external corrosion have serious
results.

This whole problem of external corrosion requires con-
stant watchfulness on the part of every one connected
with any vessels constructed of ferrous materials. Grad-
wal wasting may not make itself troublesome until re-
placements are necessary, but to permit conditions con-
ducive to the continuation of external corrosion eventy-
ally leads to increased :-||1'L:'.'a|i1]1_:' expense, and, 1f serious
accidents occur, to extensive property damage and loss

American Welding Society
Appoints New Manager

A E. Gibson, president, The American Welding So-
ciety, WNew York, announced on May 17, the appointment
of Warner 5. Havs as manager. Mr. Havs brings to the
Society an unusual combination of experience and back-
ground in engineering, sales, publishing, membership de-

Warner 5. Hays

velopment and association management, He is a past
president of the American Trade Association Executives,
a member of the Philadelphia Rotary Club, The Yale
Club of New York and is on the Executive Committee
of the Yale Engineering Association. He is also a for-
met ofhicer of the National Industrial Advertisers,

_ Following his graduation from Yale Sheffield Scientific
.‘w_rlnnr-], Mr, Havs went to work for the General Electric
Company at Schenectady and Pittsfield, spending several
years in the testing and engineering departments. Leav-
ng the General Electric Company, Mr. Hays became



WMay, |53

purchasing agent and assistant general manager of the
I'_“ET'-“'hi_l“ and Traction Lines, Rockford, I11., and later
of the Light, Power and Traction lines of DeKalb and
Sycamore, 111,

; Following these activities Mr. Hays hecame circula-
ton and field manager of McGraw Publishing Company,
New York. After the publishing experience, he began
preparing for a managership of a foreign sales office with
the Vacuum Oil Company, but the world war inter-
rupted, and he became an officer in the construction divi-
sion of the United States Army.

Since the war, Mr. Hays has maintained his own con-
sulting, engineering and association executive office in
Fhiladelphia. He has served many individual firms, the
Government, and industries on personal relations, re-
orgamzations, association management, advertising and
merchandising surveys and has conducted campaigns for
technical or engineering as well as trade associations.

Communication

Boiler Construction

and Calculation

To tHE EpiToR:

In connection with the guestion “Butt Straps of Ver-
tical Tubular Boiler” in the Cluestion and Answer sec-
tion of the January issue of Boirer Maxer anp PLaTE
FaericaTor, the reason for eliminating the inside strap
in a butt-seam boiler is to assist the circulation of the wa-
ter in this particular area. Since a single strap on the
outside of a hoitler shell that is stavholted to the furnace
sheet will always exceed the allowable working pressure,
it is better to remove or eliminate the inside strap and
thus eliminate excessive work and complications i de-
signing the joint.

The load is carried by the staybolts in this particular
area and wooden plugs will even suffice insofar as
strength is concerned. In making calculations on this
kind of a hoiler, the seam is not considered in calculating
the working pressure, i, e, the seam in the shell where
staybolts are installed. However, care should be exer-
cised to see that the boiler has double straps bevond the
area of the staybolts. There is no theory of hydraulics
involved in this question, so that idea may be dispensed
with, as respects this type of boiler,

SHELL PLATE STRESSES

In regard to the item in the same issue on “Calcula-
tions of Shell Plate Stress” in a vertical tubular boiler,
I have presented below an example concerming the prob-
lem which I believe will solve the question in respect to
the caleulation of safe working pressures on vertical tubu-
lar haoilers,

Problem: Assuming an ASME. standard boiler,
three years old and in good condition, as in Fig. 1, the
following methods must be used to calculate the worlk-
ing pressure according to the .i".I.S.I'rI.E. C‘r?-de_ The ques-
tion of tube sheet staying is _rhspfr]sed with.

Solution: The first step is to calculate the efficiency
of the longitudinal joint (see the A.S.M.E. Boiler Code,
Example A-3, Appendix—Efficiency of Joints). It will
he noted that in this type of joint there are three methods
of failure, which are as follows:

A — strength of solid plate=F » X TS5=3 % 025 =
£S5 () = 41,230 pounds per square inch.

% }i‘:.c:rr-nmh of plate between rivet holes= (P—D) % T§
— (3—0.75)025 ¢ 55,000= 30,83/ pounds per square inch,

U= shearing strength of two rivets in single shear = n 3 £
on=2 = 4400 x 0441 = I8 875 ]Pn:umds per square inch,

' =crushing strength of plate in front of two rivets = #
d ¥ ot W =2 % 075 ¥ 0.25 x 95000 =735,625 pounds per
square nch,

-rF— ] _'l_"._
/ 1
: ‘ ‘ - Thelt 4"
: 2l
| o
: r Lang-Jpan
| ’ ~—Double Rivefed Lap
; i | 3"Pitch, % Holes
i L] ’
=} l l 4
.' [T Tensite ftrength
: e —gprtl _ | 55,000 [b, per 5q. in.
i 3
| 7
: J.‘:‘:Furnn'ce :
b =

Data for calculating butt straps of vertical tubular baoiler

Where :

T'% = tensile strength stamped on plate, pounds per square inch,
t = thickness of plate, inches,
P = pitch of rivets, inches, on row having greatest pitch,

. .]f = diameter of rivet after driving, inches = diameter of rivet
€.

@ = cross-sectional area of rivel after driving, square inches,

& == shearing strength of rivet in single shear, pounds per
suare inch.
5 = shearing strength of rivet in double shear, pounds per

square inch.
r = crushing strength of mild steel, pounds per square inch,
# = number of rivets in single shear in a unit length of joint.

It will be seen that the joint fails hetween rivet holes,
and, therefore, the efficiency is as follows:
30,937 (B)

= 075 = efficiency of jeint.
41,250 (A)

Before making any further calculations it is always
best to refer to the Code and Par. 17, 18 and 20 should
be consulted when the boiler is of standard construction.
If these requirements are satisfied, then proceed as fol-
lows

To calculate the working pressure on the shell, see
Par. 180, which is:

55,000 > 0.25 x 075

18 % 5
with a factor of safety of 5.

Note, however, that Par. 188 -item (b}, limits the
maximum allowable working pressure to 100 pounds per
square inch, which gives a factor of safety of 5.7,

On this kind of a boiler the furnace sheet and the stay-
bolting must be considered. TIn this case, the furnace is
not supported by staybolts, so the pressure allowance
would be as follows {See Par. 240, Formula 1, of the
A SME. Code}):

1.5
({19,.?5 % 5) — (1.03 X 36) ): 95 pounds

- = 114 pounds per square inch

30.625
per square inch.

On the other hand, if the boiler were to be built for
100 pounds pressure, it would be necessary to either
increase the thickness of the furnace plate or revert to
staybolting.

Therefore, referring to Table P-9 of the ASME,
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Code, we find that staybolts pitched 514 inches hy 514
inches for % ;-inch plate will give an allowable working
pressure of 100 pounds. This staybolt pitch is cal-
culated from Par. 199, and by transposition of this
formula, we have:

|

,-"'I:-' W T /1 W 5
p= [ ———= [ ———=75% inches, pitch.
\ B v 100
However, the problem is not completed, as it is also

necessary to calculate the size of the staybolts for 100
pounds pressure (for details of stayholts, see Par. 200).
It will be observed from Table P-10 that a stress of
7500 pounds is allowed for the staybolts in question.
Therefore, the area supported by the bolt times the

worldng pressure, divided by the stress allowed equals
the area of the bolt, or:

5.252 » 100
= 0.3674 square inches.
7500

The diameter of the bolt will equal the square root of
the arca divided by 07854, or:

F0.3674

/ ———=0.68 =diameter at the hottom of the thread.
v 07854

Om referring to Table A-1, a 7g-inch diameter holt
with an area of 0.419 square inches (if a %] g-inch tell-
tale hole is included, the area of the holt would be 0.39]
square inches) would be allowed a maximum stress of
3144 pounds, or 2937 pounds with a tell-tale hole. It
will be noted that these values fall within the limit
allowed by the ahove-mentioned table ; for example, using
the lesser stress, namely 2937 pounds and dividing by
the area supported by the bolt minus the area of the
bolt and hole, we have the pressure, or:

2037
— = 107 pounds.
5257 —0.391
Without the tell-tale hole, the pressure would be:
3144
— = 115 pounds,
5252 —0419

Tt will, therefore, be noted that in making calculations
for this type of boiler all methods of failure must he
considered before a safe working pressure may he al-
lowed.

Buffalo, N. Y. Jorx J. Trauoxs.

Trade Publiceations

Moror Drivex WeLpErs—The Westinghouse Elec-
tric and Manufacturing Company, Pittsburgh, Pa., has
recently published a pamphlet describing the Westing-
house Flexare motor driven welders and bare gener-
ators.  Application, construction, specifications and per-
fprmance curves for single-operator 200, 300 and 400
ampere welders are included.

Exciveg Drivex  WeLpers.—Westinghouse engine
driven welders, single-operator 200, 300 and 400-ampere
sets, are described in a recent publication of the Westing-
house Electric and Manufacturing Company, Pittsburgh,
Pa. The publication includes performance curves of the
welder, fuel consumption curves of the engines and
general descriptions of the welders and power units.

Power Horsts—The Harnischfeger Corporation,
Milwaukee, Wis., has issued a new bulletin called “P &
H Heaists.”  Profusely illustrated with more than 25 in-
dustrial application photographs, the bulletin describes
the added advantage in handling “off the floor.” It con-
tains the treatment of hoth general and specific prob-
lems in the industrial handling field. Information on rat-
igs, operating ranges and structural features are in-
clharded,

STEAM GENERATORS.—A new catalogue just issued by
Combustion  Engineering Company, Inc., New Yark,
describes its type VU steam generator which is of
standard  construction complete in sizes ranging from
15000 to 250,000 pounds of steam per hour capacities
and for any steam pressures up to 1000 pounds per
siquare inch, The catalogue is fully illustrated with hoth
exterior and cutaway views of the unit, line drawings
and detailed sectional views of burners, also details of
rnace wall construction, mills, ete.
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Questions and Answers
Pertaining to Boilers

This department is maintained for the
purpose of helping those who desire
assislance an boiler and plate fabricating
problems.  Inguirics should bear the
name and address of the writer. Anony-
mous communications will nol be con-
gidered.  The identity of the writer,
Imw?w_-r. will not be disclosed unless
special permission is given to do s

Caleulation of Nozzle Reinforcement

0. —Whll Ve kindly illustrate by an example the method and procedurs
to be followed in determining the amount of reinforcement necessary for Lhe
nozzle illostrated in Fig. 1% A G

A —The rules for determining the reinforcement for

nozzle openings in the heads of unfired pressure vessels

| 4 ]
Reinforci '
Blate =

| &5}

Fig. 1.—Example of nozzle reinfarcement

are the same as for the shell, and are covered in Par
U-59 of the Unfired Pressure Yessel Code,

An example of the method and procedure to be fol-
lowed in determining the amount of reinforcement neces-
sary for an 18-inch Ch I} nozzle is given in the appendix
of the Unfired Pressure Vessel Code, Par. TUA-14,

Boiler Tube Welding

1.—T am a subacriber to vour poblication and want to ask for some
information, namely, which of two methads of welding tubes in a boiler
is better? Tn the first case, the tubes are rolled but not beaded and are
welded to the tube sheet.  In the second case, the tubes are ralled and
headed and then welded to the tube sheet, :

Two sketches are shown which will probably make the question clearer
than I can in words, Your opinion will be appreciated —H, M,

A —The sketches submitted with the question are illis-
trated in Figs. 1 and 2. _

The method illustrated in Fig. 2 1s the hetter of the
two practices described as the T deling power of the tuhe
in supporting the tube sheet 1s not dependent upon the
strength of the weld. The weld in this case is used as
a seal.

The question does not state to what tvpe of hoiler
these tubes are to he applied. This information is im-
portant, as the A. 5. M. F. Code requires that the tubes
are to he headed under the following conditions -

A firetube he iler shall have the ends of the tuhes ﬁ1'l‘rﬂy
rolled and beaded, or rolled, beaded and welded around

)

12

=d

By George M. Davies

the edge of the bead. Where the tubes do not exceed
115 inches in diameter, the tube sheet may be chamfered
or recessed to a distance at least equal to the thickness
of the tubes and the tubes rolled into place and welded.

Fig. |

The ends of all tubes, suspension tubes and nipples
shall be expanded and flared not less than 14 inch over
the diameter of the tube hole on all watertube hoilers
and superheaters, or they mayv he flared not less than 4
inch, rolled and beaded, or flared, rolled and welded.

Tubes may be seal welded into fittings or headers for
both boilers and superheaters after they have been ex-
panded and flared, provided the material in the fittings
or headers does not contain carbon in excess of 030
percent.

Front Tube Sheet Fear Tube Skheet

Fig. 2

From the foregoing, it is noted that on firetube boilers
having tubes over 1% inches in diameter, the tubes must
b headed whether they are welded or not, On watertuhe
boilers and superheaters, the regulations require that the
tubes ninst be Aared mm all cases whether lLeaded or
welded, which eliminates the method illustrated n Fig. 1,
in that the tuhe 15 not flared.



Locomotive boiler practice is shown in Fig. 3, wherein
all tuhes in the rear tube sheet are rolled, expanded,
headed and welded, and in the front tube sheet the tubes
are rolled and 10 percent of the small tubes are beaded.

ASMLE. Code Flange Design

O —Will van kindly illustrate by an example, the method and procedipre
to be followed inkdesigning a Aange suitalble for ASME Code [or Unfired
Preasure Vessels? )

In Fig. 1 we have shown a typacal example.  We desire to know the thick-
ness of the Aange and number and sige of bolts required o conform o the
conditions imposed. AL G

A —The thickness of flange and number and size of
bolts required for the nozzle illustrated m Fig, 1 should
conform to the American Standards as given in Tables
A-5 to A-8 in the appendix, for the maximum allowable
working pressure and temperature of the requirements of
Par. P-12, A. 5. M. E. Power Boiler Code,

Number
and.size
af bolts
reguired
i T i
ok ’

|-= ———————————— 28 Djam———— ==

-
-3 o
|
|

Confrauoos
Walds
Fig. 1

STEEL Frawcen Frrrixcs axp Coupawion FLANGES
300 Pounps Per Square Incux Workixc PRESSURE

The following table is taken from the American
Standard B-16e-1932,
: Metal

Tyl Ctside  Thickness DNameter Thickmness
Mominal DHameter of Flange of Balr Size of  of Fitting
Pipe Size | offFlange Minimum  Clrele Numbier Haoles Minimuom

Inches . Inches Inches Inehes of Bnlts Inches Tnches

2 s ¥ 5 8 g 1

214 Ty T 514 8 i it

3 L 1ty fioy 8 43 T

3la L 1%, 13 . iy Iy

H 11] 11 % & a4 ]

] 1 135 Bl 8 g g

3 1215 17 105 12 iy g

& 15 1k 1} 12 41 T
10 (hl! 175 1514 14 i la
1z ! 2 1743 1 145 k]
40 D, 13 14 00y i 1y i
150.0. 1513 1y 2215 My 14 it
18 €. D .l 23k 2434 T4 144 a3
00 D, Mty Ty i) il 114 a5
240.D. 36 21 12 b7 11 g

In order to maintain a standard fAange connection, |
would use a 28-inch O, 13, flange, 2434-inch diameter
bolt circle, flange thickness 23¢-mch, with 24 174-inch
halts for the nozzle illustrated in Fig, 1.

- Layout Using Large Ares

O—Referring to the illustration below, when layving out an arc with a very

large radius, as in the camber in a tapered shell course, or a large cone, how
are the distances t-p-z found when & has already been determined?  Also how
is & determiped #
i 1am familinr with the rule that glves x = 1506 < &, 3 = 12716 hand 5 =
FALGh, but on some arca when B = 20 inches ! oand O = about 25 inches !
this method, 1 have jound, does not produce a true are. When the angle at
the center [roim which the arc would be struck is moere than 30° it is more
noticeabibe.

I have used the above method seccessfully when b = 3 inches or less and
€ ls larpe. B. H.

A—The sketch submitted with the question is illus-

Boiler haker and
Plate Fabricator

trated in Fig. 1 with the exception that the radius R
was not shown,

Fig. 1

In order to determine dimension J; it 15 necessary to
know the radius B in addition to the chord C, Fig. 1.
Fig. 2 illustrates a right conical course in which
A = diameter of large end of conical course,
fi = diameter of small end of conical course.

FF = length of coarse.
R = generating radius of whele cone.
A
4= —
2
H
h=—
2
then s _
E=+ F24 ja—h)*
anid
Ea
|
a—b
_rl C
I
I
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e
i
i
1
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1
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A g

Referring to Fig, 1,
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Bureau of Marine Inspection and Navigation of

_ t_]u.- Department of Commerce
Acting Director—H, C, Shepheard, Washington, D). G
American Uniform Boiler Law Society
X Chairman of the Administrative Council—Charles E.
Gorton, 95 Liberty Street, New York,
Boiler Code Committee of the American Sociely of
) Mechanical Engineers
Chairman—D. 5. Jacobus, New York.
Acting Secretary—DM. Jurist, 20 W, 39th Street, New
York,
National Board of Boiler and Pressure Vessel
Inspectors
Chairman—William H. Furman, Albany, N. Y.
Secretary-Treasurer—C. O. Myers, Commercial Na-
tional Bank Building, Columbus, Ohio.
Vice-Chairman—F. A. Page, San Francisco, Cal.
Statistician—L. C. Peal, Nashville, Tenn.
International Brotherhood of Boiler Makers,
Welders, Iron Ship Builders and Helpers of America

International President—]. A. Franklin, Suite 522,
Brotherhood Block, Kansas City, Kansas.

Assistant International President—]. N, Davis, Suite
522, Brotherhood Block, Kansas City, Kansas.

International Secretary-Treasurer—Wm. E. Walter,
Suite 5306, Brotherhood Block, Kansas City, Kansas,

Editor-Manager of Journal—L. A. Freeman, Suite
524, Brotherhood Block, Kansas City, Kansas.

International Vice-Presidents—]Joseph Reed, 3733
S. E. Madison Street, Portland, Ore.; W. A. Calvin,
Room 402, A. F. of L. Building, Washington, D. C.;
Harry Nicholas, 6215 S. Benton Blvd.,, Kansas City,
Mo, : Chas. [, McGowan, 220 South State Street, Room
2116, Chicago, Ill.; J. H. Gutridge, 2178 South 79th
Street, W. Allis, Wis.; W. G. Pendergast, 1814 Eighth
Avenue, Brooklyn, N. Y.; W. J. Coyle, 424 Third
Avenue, Verdun, Montreal, Ouebec, Can.; A, M, Milli-
gan, 262 Trent Avenue, East Kildonan, Man., Can,; J
F. Schmitt, 28 5. Roys Street, Columbus, Ohio; William
Williams, 16153 S, E. 27th Avenue, Portland, Ore.

Master Boiler Makers® Association

President: M. V. Milton, chief boiler inspector, Ca-
nadian National Railway.

Vice-President : William N. Moore, general hoiler
foreman, Pere Marquette Railway. ]

Seeretary-Treasurer: Albert F. Stiglmeier, general
foreman hoiler maker, New York Central System, West
Albany Shop. Address, 29 Parkwood Street, Albany,
N‘C{;‘iirman Executive Board : Willlam N, Moore,

Executive Board—Three Years: "v.‘lrriiliuml N. Maoore,
general boiler foreman, Pere Marquette Railroad; Carl
A. Harper, general boiler inspector, Cleveland, Cin-
cinnati, Chicago & St. Lows Railroad ; E. C. Umlauf,
supervisor of hoilers. Erie Railroad. ]

Executive Board—Two ‘r'{;arg-,: M. V. Milton, chief
boiler inspector, Canadian National Railway; Charles
J. Kline, locomotive inspector, Interstate Cr{mmercc
Commission; Sigurd Christopherson, supervisor of
hoiler inspection and maintenance, New York, New
Haven & Hartford Railroad.
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Executive Board—Omne Year: George L. Young,
boiler foreman, Reading Company; C. W. Buffington,
general master hoiler maker, Chesapeake & Ohio Rail-
road ; A, W, Novak, general boiler inspector, Chicago,
Milwankee, St. Paul & Pacific Railroad.

American Boiler Manufacturers’ Associalion

President: Starr H. Barnum, The Bigelow Company,
Mew Haven, Conn,
~ Vice-President: W. F. Keenan, Jr., Foster Wheeler
Corporation, New Yorle.

secretarv-Treasurer: A, C. Baker, 709 Rockefeller
Suilding, Cleveland, O,

Executive Committee ( Three vears); A, W. Strong,
Ir., The Strong-Scott Manufacturing Company, Min-
neapolis, Minn, R, J. Bros, William Bros Boiler & Man-
ulacturing Company, Minneapolis, Minn, E. R. Stone,
Westinghousze Electric & Manufacturing Company, East
Pittshurgh, Pa. (Two years): E. E. Knoblock, Union
Iron Works, Erte, Pa. A. G. Weigel, Combustion En-
gineering Corporation, New York. J. F. Dillon, Jr.,
Struthers-Wells-Titusville Corporation, Warren, Pa.
{Une vear): F. H. Daniels, Riley Stoker Corporation,
Waorcester, Mass, M. E. Finck, Murray Iron Works,
Burlington, Ia. A. ;. Pratt, Bahcock & Wilcox Com-
pany, New York, (Ex-Officio) ; Starr H. Barnum, The
Bigelow Company, New Haven, Conn, Walter F.
Keenan, Jr., Foster Wheeler Corporation, New Yuork.

OFFIcE oF InpustriaL ReEcovery CoMMITTEE,
15 Parr Eow, New York
Secretary—H., E. Aldrich.

Steel Plate Fabricators Association
President — Merle J. Trees, 37 West Van Buren
Street, Chicago, I1L.
States and Cities That Have Adopted the
ALS.MLE. Boiler Code

States
Arkansas Missouri Ehoede Tsland
California New Jersey Utah
Dielaware New York Washington
Indiana COhin Wisconsin
Maine Oklahoma Dhstrict of Columbia
Maryland (regon Panama Canal Zone
Michigan Pennsylvania Territory of Hawaii
Minnesota

Cities

Memphis, Tenn.
MNashville, Tenn.
Omaha, Neh,
Parkershurg, W. Va.
Philadelphia, Pa.
Tampa, Fla.

Los Angeles, Cal.
St. Joseph, Mo.
St. Louis, Ma.
Evanston, I Scranton, Pa.
Houston, Tex.  Seattle, Wash.
Kansas City, Mo. Tulsa, Okla.

Chicago, T11,
Dietroit, Mich.
Erie, Pa.

States and Cities Accepting Stamp of the National
Board of Boiler and Pressure Vessel Inspectors

States
Arkansas Minnezota Cregon
California Miszouri Pennsylvania
Delaware New Jersey Rhode Tsland
Indiana New York Utah
Maryland Ohio Washington
Michigan Oklahoma Wisconsin
Cities
Chicago, Il Memphis, Tenn. St. Louis, Mo,
Detrait, Mich, Nashville, Tenn, Scranton, Pa.
Erie, Pa. Omaha, Neb, Seattle, Wash.
Kansas City, Mo. Parkersburg, W. Va. Tampa, Fla.
Philadelphia, Pa. ;



Selected Patents

Compiled by Dwight B. Galt,
Patent lawyer, Earle Building,
Wazhington, D. . Readers de-
giring copies of patents or any
information regarding patents
or trade marks should corres-
pond directly with Mr. Galt.

1,925,581, SAFETY SHUT-OFF FOR LOCOMOTIVES. ELIJAEL W.
- i L e

PARSON

supply line communicating with the cylinder at its oppasite end, a steam outlet
eonduit having a wvalve therein, and & connection tween the valve and the
piston wherehy the valve is closed when the piston is aciuated by the steam
pres=ure of the boiler.  Three claims

1.920,572. FURNACE GRATE STOKER CONTROL., WILLIAM A,
LACKE, CHICAGO, TLL,, ASSIGNOR, BY MESNE ASSIGMMENTS,
T PULLMAN CAR & MANUFACTURING CORPORATION, A
CORPOREATION OF DELAWARE,

Cladwe—In prate stoker mechanism for feeding fuel throwgh a furnace,
the combination with a control unit comprizsing a tube anchored at ane
end in the wall of the furpace and having its mmer end adjacent the dis-
charge end of the staker and 3 thermostat supported thereon within the
ragdiant heat zone of the hot coals and ashes passinge from the stoker,

i
LU

af means associated with =aid unit for shielding the thermostat {rom the
envelaping heat of the [wrosce aml ashgar, aned 5 sclenood in series with

the thermostat and =o placed with respect o said staker meclasism as
to cause reduction of speed  Uereol o closure of =aid ecircot, sad
tube at itz wall end heing apen ta atmasyhere  where the  therma-

L by air drawn there through

stat supported upon s mmer end will he swe 5
“gur

and in the path of heated matevinls discharged from the staker,

claims,

1994760, FEED WATER HEATER. GERALT: D DODD, OF
PLAINFIELD, NEW JERSEY, ASSIGNOR T FOSTER ‘l'!-__lll'.l'.'l.l'.ii
CORPORATION, OF NEW YORK, N, Y., A CORPORATION OF
NEW YOREK.

Clatm.—A  fecd water heater comprizing a shell, & feed water inlet,
s feed water outlet, means comprising a plorality of parallel fobes Earm-

from the inlet ta the ontlet, the heater

ing a path of few of waier ;
having a steam space aroumnd the tobes, neans comprising i bafile within
said shell Eransverse to s tihes “and a baffle parallel tn said tubes,
giid bafiles forming a chamber i said steam space in heat  transfer

e
L ]

relation with said path of flow at an advanced peint of How, an anlet
far steam to said chamber, an aperture for admitting  steam from the

chpmher into the remainder of the steam space, means o drain  con-
dlpJTL .
| = :)
- - —_
r F —
O . == =
I J
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v B —y 3
Ll 1
o =

t

densate bram said chamber into said remainder of the steam space and

mens b dreain condensate from said remainder of the steam space,  Two
claims.
102508, FUEL HEATER. EDWIN M. DUNMER. POLK, OHIO.

Clagm—A foel conditicener of the class described comprising a casing adapted
po sgprround an exhaust pipe. the casing having inlet and outler means for the
fuel, a clamp on the cazsing intermediate ends (o @@ecure the casing ahoue an
pxhaust pipe, and means arting counter to the 1'I.'||||n_l-:| abut the exhaust pipe,
gaid clump and last menticned means coacting oo adjustahly secure the cazing

1o the exhaust pipe according to the degree of heating desired for the fuel, the
gecond mentioned means comprigsing a bracket on each end of the casing, screw
members threaded in the bracketz and adapted to abat the exhaust pipe.  One
claim,

1,926,030, BOIL
NEW YOREK. N, ¥ h
Claim—The combination with a tube boiler and s setting, of a hblower,
& pipe connecting said blower with the lower part of the boiler setting for con-
ducting air under pressure from the blower te the combustion space of said
bobler setting, a receptacle, & second pipe connected o the first-mentioned

ER CLEANING APPARATUS. CHARLES BACHER,

pipe and to the receptacle, a valve in sald first pipe between the bailer setting
and the point of connection of the second pipe, a valve in the second ipe,
Ll :ﬂ.'-.'-_l:u-:I pipe having a capped opening between the valve therein amd the
somnection of the second pipe with the first mentiomned pipe and a detachable
tohe leading from the air inbet end of the blower and adapted to he placed at
the end= of the boiler tubes.  One claim

POSITION WANTED

Laversut with diversitied gqualifications seeks connection.  Address
i 599, ROILER MAKER & PLATE FARRICATOR. 30
Churel Street, New York, N, ¥

OPEN

POSITION

l—for Boiler shop in Metropolitin Arvea, man familiar with
and welded construction,  Able to read deawings and take
surement= and give estimates.  State where last employed,
age. salary regquived,  Addeesz Box 597, BOILER MAKER &
PLATE FABRICATOR, 30 Church Street, New York, N, Y.

Woanted, Doiler Shep Foreman to take full charge of shop em-
playing 50 tn 73 men Must know lavout on hoth riveted and
comatruction. State where last employed, age, salary
vequired.  Shop loeated in Metropolitan Avea,  Address Hox 598,
BOTLER MAKER & PLATE FABRICATOR, 30 Church Sereet,
New Yark, N. Y.




EBoiler Maker and Plate Fabricator

Final lssue of Boiler Maker
and Plate Fabricator

With the June issue, Boiter Maker avp Prate Fanricator
as a separate unit of the Simmons-Boardman Publishing
Corporation brings to an end ils career in the field of heavy
plate work., For thirty-four years this publication has been
devoled to the design, construction, inspection and repair of
boilers of all types, pressure vessels, and miscellaneous plate
fabrications, as well as to the thousand and one problems of
organizalion management, equipment and materials that go
to make up the industry, Conditions bronght on by the years
of depression have altered the situation materially in the field
served oulzide railroad boiler work, In the interests of efficien-
ey and cconomy this outside field, served ably by other publi-
calions, is being relinquished.  Beginning in July, features of
Bomuer Maker axp Prate Fagricarow which have dealt
specifically with locomotive boiler work will be carried forward
in Railway Mechanical Engineer, The circulation department
of the Simmons-Boardman Publishing Corporation will notify
all readers of the contemplated change and will further adjust
all outstanding subscriptions satisfactorily.  Readers in the
railway field who do not already receive Radheay Mechanival
Fangineer will be supplied with that publication for the duration
of their subscription perinds.  In the power boiler and plate
fabricating fields, subseribers will receive adjustments for
Lheir subseriptions on Boreer Maker axn Prate Fanricator
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Fig. 1.—Artist’s conception of the 200-inch telescope to be installed at Mt Palomar, Cal,

\X/elding the /\/\ounting

Largest Telesco

World's

Or
D€

Ry Norman L. Mochel*

COmne of the most complicated and extensive '||]i|,1_|_‘ fah-
ricating projects by welding now under way is that
of the mounting for the 200-inch telescope to be in
stalled on Mt. FPalomar, Cal., in the next two or three
vears. The work of building this mounting, which weighs
nearly 1,000,000 pounds, is being carried out at the
South Philadelphia Works of the Westinghouse Elec-
tric & Manufacturing Company,

A general conception of the telescope, which is the
waorld's largest precision instrument, may he gained
from the artist’'s sketch at the beginning of this article.

The telescope tuhe consists of several sub-assemblies

* Metallurgical

Westinghouse Electric & Manuifncturing Com-
pany, =puth Philadelphia ks

Waork

holted together—the cage, top ring. five central panels,
a bottom ring and a mirror cell. The upper and lower
rings are connected to the square center section by means
of I-heams. The voke itself is composed of ten major
sections plus four 2-foot diameter struts.  The horseshoe
tormung the north girder will be the world's largest
bearmg  journal. The assembled horseshoe with its
halancing pieces will weigh 400,000 pounds.
ManuracTuriNGg DaTa

Hollow box sections—welded
low carbwom steel throughout,

Major Dinensions. Tube 22 feet 1 inch diameter,
43 feet long, Consists of upper ring, lower ting, 3 hox

Fype of Construction.



patels 1 center, 2 south center sections, connecting

structur: Total weight 130,000 pounds,

Cage 22 feet 1 inch diameter, 12 feet long. Consists
“t_- upper and lower rings, 2 columms, 1-heam hraces.
Weight 2600 o unds.

Yoke: Horseshoe,

shapes

: : north end outside diameter 40
1{"‘{'[: 111511l diameter 24 “"5-"-. thickness 4 feet. "I..Il..l'.'i;]']'ll
'!‘:‘U-[_H]“ pounds.  Side girders, two 10 feet O inches
outside diameter, 30 feet long and l-inch thick metal
south end beam, 46 feet by 10 feet, 6 inches hy 5 feet
Weirhe 370,000 ponnds, i i

:J-:' ital 'l"'-"'l:-.\_':"ll of '|'|_'||||_|;|1£||l; QKD 00 [,|||-||_'||'|_;‘;1 450 tons,

The decision to employ arc-welding so extensively in
the construction of tube and mounting of the 200-inch
telescope for Mount Palomar is another outstanding
example of the confidence in the welding art, that has
been developed in the minds of enginecrs in many fields
of activity. There is nothing of an experimental nature
in the adoption of welded construction for the various
members of the telescope,

Inn the case of the telescope, steel plates, hars, struc-
tural shapes and a few steel forgings have been welded
together to form the member parts.  The size and shape
of these member parts naturally reflect the general de-
sign, but have also been influenced hy such practical
considerations as the availability of material, machining
facilities, transportation, and the necessity for minimizing
internal stresses and resulting distortions.

It must be understood that the various member parts
are prepared by machining for bolting together at Mount
Palomar, Frequent references to all-welded construction
may have given the erroneous impression that member
parts were to be joined on location by welding. The
writer has encountered this impression with many per-
sons who inquired of the matter. Tt is true that in many
large engineering structures, member parts have heen
and are being joined by welding on location. However,
in such cases, invariably the construction and intended
service are such as to tolerate distortions that would
take place during welding or during the useful life of

the apparatus, or in which the presence of variable and
unknown degrees of internal stress are of httle concern.
Ulbwionsly such conditions could not be tolerated in the
construction under discussion,

In any di: welding, one is naturally in-
terested in the materials that are to be used, and that
must subanit to welding,  Apain one encounters an er-
ronecns impression, that a telescope must be constructed
largelv of special alloys that have low expansivity.
While it 15 true that some materials of this type are used
i connection with the nirror and other optical parts,
nost of the material used for the tube and mounting is
quite. ordinary mild carbon steel,

[n all cases, plates, bars and structural shapes have
heen rolled by one supplier [rom specially selected heats,
to give the greatest possible uniformity of composition,
Pliates less than 124 inches thick were made of the usual
Mange quality of steel plate, similar to that covered hy
A5 T, M, Specification A-70.  All such steel for the
tube was made from a single heat, specially melted for
the purpose. DPlates 1% mches thick and greater were
rolled from silicon-killed steel poured into hop-top in-
gots, to puarantee soundness of section. This steel is
similar to prade “A A. 5. T. M. Specification A-150,
Two carbon-molyhdenum  steel forgings are used in
building up the declination hearing housing.

It s nteresting, in commection with the materials used,
to note that each outer band for the three sections of
the horseshoe required a piece of plate 434 inches thick
by 60 inches wide by 47 feet long. These pieces were
accurately formed to desired curvature under the 12,000-
ton forging press at Bethlehem

Are weldimg only has been emploved and, in all cases,
heavily coated electrodes of the nuneral-coating or slag-
producing type were used.  These were of but two
makes; both of the highest quality available,

It is well recognized today that electrodes can he de-
vised that will best meet some given condition of deposi-
tion. Full advantage of this has heen taken and three
kinds of electrodes, as regards position of deposition,

1w

1ssion of

Fig. 2—A “preview” of the telescope with an operator at the canteol stand
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Fig. 3.—Fabrication of the bottem
ring and wprights of the prime
focus cage. Fig. 4.—Left! Work
of fabricating the prime focus cage
nearing completion, with weldars
supplying the finishing touches



Fig. 5.—Fabrication of the upper
end ring of the main tubs section.
Twao weldars are working an appo-
site sides simultaneously to batrer
distribute heating and cooling ef
fects. Tig. 6.—(Right) Early stage
in the construction of one section
of the yoke horseshoe. Fig. 7.—
IBottom| Prime focus cage being
moved inte the annealinz furnace




have been used.  One was used for all down-hand butt
welds : another for all down-hand or horizontal fillet
welds ; and vet another for welds that of vnecessity had
to be made in a vertical position.  Owerhead welding has
been avodded.

In our regular work at South TPhiladelphia, we are
called upon to qualify our welders to a wvariety of
codes and specifications.  For example, we have had
construction under way on our floors at practically the
same time requiring that we meet the A, 5. M. E. Boiler
Code for Unfired Pressure Vessels, and A P, T-A 5,
M. E. Code for Unfired Pressure Vessels for the Pe-
troleums Industries, the U, 5. Navy, the DBureau of
Marine Inspection and Navigation, American Bureau of
Shipping, the Pressure Piping Code, and the require-
ments of two well-known inswrance companies, Of
necessity, we have developed all-inclusive codes and
process specifications of our own, so that qualification
under our own more extensive requirements qualifies an
operator to perform under any of the above codes and
specifications.

Operators performing welding on the telescope tuhe
and mounting have qualified under the outlined system,
and are welders of the highest type.

The electrodes used in this welding are of such nature
that they hehave equally well with direct current or
alternating current welding apparatus.  Both divect cur-
rent and alternating current units are available at South
Philadelphia and hoth have been used throughout, The
alternating current welding was found to be especially
useful for welding into corners.

All welding on the tube parts and to date on the horse-
shoe has heen manual welding, The two declination
bearing housings were produced using automatic weld-
ing for the longitudinal and external circumfierential
welds.

In welding such large parts as those being described,
careful studv and planning of the work is very important.
There is a hest place to start, and a best sequence of
operations.  Ohne does not have an opportunity to prac-
tice with a first few and thus develop a final technique,
There are no trial pieces to he thrown awayv. In the
case of some parts, there is but one piece of a kind to
make: in others, there are two like pieces.

For welding such large structures as those under
discussion, large leveled floor plates are of ahsolute
necessity.  The need for ample space, for proper sup-
porting, and of firm foundation will be obvious from
an examination of a number of the illustrations ac-
companying this article,

The welding of the tube parts and the progress to
date on the first horseshoe section can probably best
he described by the use of illustrations showing the
several parts, and supplemented by comments in passing.

Fig. 3 shows a stage in the fabrication of the prime
focus cage.  The lower main ring of the cage was formed
on the floor plate and the uprights, formed elsewhere
as detail parts, assembled as shown, The ring is ap-
proximately 22 feet in outside diameter and the case
is roughly 12 feet long with the top ring in place. The
gage for controlling the proper radius and for accurately
locating the pieces of tubing that are in evidence, will
be noted. The simple method for supporting and clamp-
ing the ring both inside and out is shown, The welding
art has certain advantages over other methods of fab-
rication when it comes to supporting and clamping
down, as clamping block, struts, stavs, etc.. can always
be attached exactly where wanted by welding. They
are readily removed later.  The use of intermittent weld-
ing will he noted in most of the parts.

In Fig. 4, the prime focus cage is nearing completion,

Boiler haker and
Plate Fabricator

so far as welding is concerned, The forming of the
w3 members from I beams will be noted, the methad
of joining by welding being plamnly 5hf_1wn. Crossed
tubular supporting members at each rmg hawve heen
welded in place to hold securely the rings in shape dur-
ing handling to and from the annealing furnace, and
during anncaling,

In Fig, 5, work is in progress in the manufacture of
the upper end ring of the tube, the ring to which the
prime focus cage will he s.e:':urf:d. This rmg 15 ap-
proximately 22 feet outside diameter. It will be noted
that two welders worked on opposite sides simultaneous-
v to hetter distribute heating and cooling effects.

" Fig. 6 shows early stages in the fabrication of one of
the end sections of the horseshoe, This horseshoe has
an outside diameter of approximately 46 feet. Reference
has already been made to the size of plate used to form
the nuter band.  The one side plate was first formed.

The mternal plates, reinforcing members, ete., were
fitted in place and secured by tack weldings. After
properly fitting the cellular or box-like structures that
fasten to the outer band and fixing the various com-
poment parts by welding a bar across them, they were
removed from the main part and welded under the maost
ideal conditions on the floor. This had a double ad-
vantage, [t permitted turning them in any position to
zet the hest welding, and it avoided setting up undue
heating and stressing of the main members by the con-
siderable amount of welding necessary., There were
five of these sub-assemblies: two are shown in place n
Fig. 6 and spaces for the other three may he readily
appreciated.  While this was under way, welding was
carried out on the larger reinforcing members shown in
Fig, 6, Welding was started at the center and worked
outward. At the time shown, the welding of these
members was practically completed. The five sub-as-
semblies were then moved hack nto position and welded
in place.

All of the telescope parts have been carefully an-
nealed to relieve internal stresses. It is standard rec-
oonized practice (o stress-relieve welded mild carbon
steel structures by heating slowly in a suitably con-
structed furnace to a temperature of 1100/1200 degrees
F., holding for a period of time proportioned on the
basis of at least one hour per inch of thickness and then
cooling slowly in the furnace,

In order to stress-relieve thoroughly the telescope parts,
we have used a double annealing cvele, heating to 1130/
1200 degrees F., holding for a period of three hours
for the first one mch of thickness plus an additional hour
for each additional one inch thickness or fraction there-
of, followed by a slow cooling in the furnace wuntil the
temperature has fallen below 600 degrees F.; and then
repeating this cvele in its entirety and cooling below
J0 degrees F. hefore the furnace doors are opened.

Fig. 7 shows the prime focus cage being maoved into
the annealing furnace. The furnace shown was es-
pecially constructed to anneal the telescope parts. The
work rests on a car type bottom for ease of operation.
A special type of gas burner was used that gives a
quieter acting flame and avoids long hot fames im-
pngimg upon the work,  Burners are also located in
the truck or car at the front of the furnace to avoid a
cold spot at the front. The door or front cover of the
turnace is made in sections that hang from the roof
and tightly seal the furnace. Baffles of heat insulating
bricks were built up at four points where the circum-
ference of the cage came too close to the walls and the
burners to prevent undue or rapid heating at those
points.  Thermocouples were in actual contact with the
work and continuous autographic records were made



Fig. 9.—The completed tube which
will carry the 200-inch mirror
and form the barrel of the tele
scope. Fig. 8.—IRight! Main sec
vign of the tube partially assembled

from four thermocouple locations throughout all an-
nealing periods,
The following sumiarizes the treatment of the prime
focus cage, as an example:
12 hours heating to 1160 degrees
11501 14

6 hours holding at
11 hours cooling to G0 derrees 4.

10 hours reheating to 1150 deg :
holditig at 1150/1160 degrees .

TEES [.-.

--_.in C -'.'I'II'I'!{'I'I'_i:l;f on Fig, 4,
sUnpPoring memoers at |,';||_'|'| (-|||-|__
: Fie, 7 1t will be noted that ad
mhers were placed in an upright
: crossed members to prevent their

42 hours cooling

Hl:'|l'1'-'||-.'l' was
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sagging and possibly distorting the ring sections during
annealing.  Also, placed on the car
underneath the lower crossed members o prevent
Supporting of support members 15 just one
itemn of the care that must be used in such worle
naturally interested 1in the results of the weld-
ing, how closelv were the parts held to size throughout
welding and annealing.  Four indications will be cited.
When the '||I"i:III' focus cage wis placed on the ||-:-1'|11ngT

oo
their

blocks were

sagEing,

e 15

mill to face the lower end where 1t bolts to the top
ring of the tube, the departure from roundness was not
egreater than 14 inch,

When the top ring of the tube was placed on the

focns
order

to face the

mull

upper end, which takes the

the departure from roundness

o inch,

ir, B shows the
1

prime
was of the

partially assembled tube. At the

lower r . the bolted jomt of the two panel sections
will be noted [hese two Hanges were not machined
on the edge or outside surface, yet at no place in four

such joints was there more than %, inch difference he
twee along outside unma-
ints were much closer
of course, ma

two mating  flanges Llese
chined Hlla.ll.l.'w
than this The joimnt
chined to a definite fit.  There was very little difference
in thickness of the mating flanges.

Referring further to Fig. 8, when the top ring was
lowered into place, the four that bolt to the
A" frames were found to be accurate as to position
within approximately 1y inch. fmished tuhe is
shown m Fig. 9,

All parts are carefully cleaned prior to
samed blastmg. A priming coat of aluminum paste in
varnish 1s fArst applied.  This has been considered more
desirable than a red or blue lead or a red oxide primer
scratching occurs in handling or later in
ohjectionable appearance of blue or red

In general, the jo

taces were,

gussets

painting by
painting by

so that as

service, the

streaks will not be in evidence, A high grade eggshell
svnthetic resin enamel light grav color will be used
for the second |_'||<'1['i1:_l_'\.
Al W eldsd Salvage
Floats Built in Argﬁntma

[Destined for use in saly Fing  vessels, huge float

illustrated was built in a South "-.||||1|.c:m shipyard with
North American products,  The float was huilt hy the
Argentina government in its shipvard at Buenns Aires,
using electric welding equipment manufactured by The
Lincoln Electric Company, Cleveland, ©. The float is
19 meters {over 62 feet) in length by 314 meters (ap-
proximately 11535 feet) in

diameter and weighs 28 tons
The shell of the ozt

15 fabricated of ig-inch plate re-

All-welded salvage pontoon

inforced from the inside by nine rings of steel and a
verital:le net worl of cross and lateral bracings. Fusing
the various pieces of steel together into one single unit

required maore than one ton of are welding electrode,

New Hydraulic Scaffold

|s Traveling Elevator

A

hydraulic scaffold that may be raised,
lowered, extended or contracted, and driven from one
point to another by mechanical means actuated
from the working platform, appears destined to put new
Aexibility, speed, economy and safety into a long list of
shop, facts and huilding mamtenance situations,

he new scaffold, called “DecoVator,” is made en-
tirely of steel; it is light in weight and its parts are easily
disassembled and transported.

[1 its assembled state, the DecoVator scaffold pro
vides its own ladder as well as benches for tools and ma-
the complete lifting and traveling mechan-

r|{'||:l II1I'IZ.'I1-'g<'

vantnse

terials, and

ism.  The “reach” of the hydravlically raised and low-
ererdd platform is considerable ; one DecoVator model is
from 2 feet & mches in the lowest position to a height

that will enable a man to work comfortably L1|| to 16
feet. For a second model the hﬂ.x' |mi1at 15 3 feet 2 inches
and men can service work up to 22 feet high.

The platform is elevated by the worker upon it at the
rate of eight feet per minute, and lowered at 10 feet per
minute f'||t' entire scaffold structure, which comes with
rubber-tived wheels, may be jockeyed from above, in any
direction, at a ground Sp weed of 50 feet per minute.

The manufacturer of this device 15 the DecoVator
Scaffolding Corporation, Detroit, Mich

A DecoVator scaffold in operation
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Fig. 1.—A carload of steel pipe manuvally fabricated by the shielded arc process of welding

The \X/elclabihty of Steel

The day when the use of the arc welding process was
left in the hands of a single craftsman who represented
research, design, technical supervision and labor, iz over,
The study of the arc welding process breaks down into
twao fields, the arc itself and the welding equipment which
creates it, and the metals to he welded. Until recently
all research was concentrated upon the first feld. It
spon hecame apparent with the observation of phenomena
within the arc that the metals to be welded were of
considerable importance,

All research has pointed toward faster production of
stromger and more ductile welds. The factors which
may affect welds have been discovered to be: Oxida-
tion ; vaporization ; non-metallic inclusions | changes in
structure ; gas solubility ; high coefficient of expansion;
hot shortness; thermal conductivity.

These factors are met by the use of the shielded are,
the use of proper electrodes and fluxes, proper welding
procedure and the selection of metals most suitable for
welding.

We know that steel in its molten state has a great
affinity for oxygen and nitrogen and that the steel de-
posited by the arc must be pr 'T_‘":“'d- The shielded arc
process,* which utilizes a heavily coated electrode and
suitable source of welding current, has, in a large meas-
ure. answered this problem,  The coating, burning in the
arc less rapidly than the electrode melts, forms in effect
a crucible around the arc, ]||'r:at£":_'1|1‘|__g; it for almost 1t=
entire length. The edge of the coating, burning in the

* FTrchL‘::‘ developed by The Lineoln Electric Company, Cleve-
land.

-3
L)

arc, rives off gases which shield the are from the harm-
iul effects of the air. The residue from the burning
coating leaves a laver of slag which protects the weld
while cooling

Not only does this process produce welds of remark-
able physical characteristics but it allows a tremendous
and quite economical increase in welding speed.  The
welds so omade in omild steel bhave tensile strength of
(5,000 to 73,000 pounds per square inch, ductility of 25
to 30 percent in two inches and resistance to corrosion
hetter than mild steel. Oxide and nitride mclusions are
eliminated,  Specific gravity is 782 to 7.806 as compared
with 7860 for mild steel. Faticue resistance is 28,000
to SO0 pounds per square mch, while that of mild
rolled steel itself 1s only 28000, Hesistance to impact
of shielded arc weld metal 15 50-80 foot pounds (lzod).

tr

In order to imsure these results research was directed
at the metals themselves. COme manufacturer, using the
shielded arc process in production, suddenly noticed that
he was having trouble in the welding department.  The
machines were checked and found perfect. There was
no flaw in the technique or the electrodes.

The trouble was finally traced down to the metal which
was being welded, Tt was discovered that the trouble
had begun with a new shipment of steel, This steel was
of such analysis as to affect materially its weldability and
the speed of welding.

To secure the best quality weld and the highest weld-
ing specds, it is desirable to control the metal which is
melted. In the case of a joint consisting largely of melt-
ed electrodes, it is the electrode which is important. The



Fig. 2—Welded Yenturi meter
for measuring the flow of
water in the Sam Farnando
Cal., penstack. The meter was
fabricated of V2-inch plate and
is 37 feet long and 8 feet 3
inches in diameter at the ends

clectrode manu facturer can, and does, control the char-
acteristics of this metal so that the results can be relied
upod.  Then the control of the haze metal 15 not 20 1m
portant,  Where the joint consists entirely of melted
base metal, or even where 1t is Jargely composed of base
metal, the control of the composition of the weld metal
15 in the hands of the purchaser of the steel

To sum up, in a weld such as that shown in Fig, 4,
the weldahility of the steel affects the weld to a minimam
degree, singe the joint is composed largely of deposited
metal, In the case of a joint like that mn F A, the
weldahilty of the parent metal becomes more important.

In the case of a joint such as that shown in | +
where the auntomatic carbon arc 15 ordinarily
used, it 15 possible o obtain reasonably good welds in

I

a-inch plate at a speed of some 60 feet per hour (actual
welding time ). This applies to the use of ordinary mild
steel.  If steel of the proper analysis is used, as will be
discussed later, the speed will he approximately 75 feet
per hour, an increase of 25 percent. To sum up, it is
not impossible to get il welds with run-of-the-null
steel, but better welds, faster speeds and lower welding

costs can he obtained with the right steel.

Boiler Maker and
Plate Fabricator

Excellent results are obtamed by the manual process
through the use of a properly shielded arc and electrodes
of exact specifications.  This 15 the reason why joints
which require large amounts of weld metal have such
fine qualities. Tt follows that it would also be helpiul to
halance the elements i the steel which come under the
arc, Then joints without large amounts of deposited
metal will be equally sound

For example, if vou wani greatest ductility it 1s hest
to keep the carbon content of the parent metal below
(12 percent. To get high tensile strength and ductility
it 15 absolutely necessary to shield the arc to prevent
oxidation of the weld metal,

To get a highly desirable, ductile weld metal it is nee
essary to oxidize out only a small amount of carbon. This
the high temperatures of the arc. If
we use a joint of the V type, beveling the plates in prep-
aration for welding, this process will be suceessful even
on high silicon structural steel of 0.30 percent carbon
and 0.30 percent silicon content. However, if a plain
butt joint (Fig. 4) is made in this tvpe of steel the sili-
con might interfere with the axidation of the carbon. It
hecomes obvious that the most economical types of joint

is easily done in

Fig. 3.—A close-up view of the
shell of the San Fernando pen-
stock  showing  welded girth
seams and longitudinal butts



are often undesirable if the steel is not of

cra ;_-:'I rl_ld '\.'.-'t'h]'
ahility

Now all conmmercial grades of steel are weldable ex

cept high carbon spring and tool steels, The amount of
arbon is, hawever, nat the sole determining factor,  Sili-

1
/007,

22

Fig. 4.—Plain butt weld, welded from both sides

Fig. 5—%'d butt weld

con and aluminum are two elements frequently found in
general purpose steels and they should be in limited
guantitics to msure the most economical welding.

Careful research indicates the following analysis of
steels for arc welding at high speeds

Awaryvsrs oF GExEraL PUrPOSE STEEL

Percent FPercent
Recommencded Limits
Carbon {1,240 015 to 0.25
Manganese 0.45 L35 to (60
Silicon e iy ) .04 #O7  maximun
F ] | R R e s L5 maximum
Phosphorus (043 maximum

¥ * not over 2
GUNCES  per  ton

added to steel

WAL L 1] ] 1] e SRR none added

The maximum welding speed for soft steel, which per
mits considerable cold forming, will generally be less than
that for the higher carbon general purpose steel.

AxaLysis of STEEL For CoxsipEraBLE Coup Foraing

Percent Fercent
Recommended Limits
Carbaon c..o. [as high as practicaly 00K

[T .35

TS Ll ] e e o

SIIEONS SRt 05
Sulphur ... B R N e 03
]'-Ill|'-"|5-|?'l'l-l'.|'|'|.|.IL SRR . 0045 maximum
Aluminum * none adeded ' not over 2
OUnCEs  per ton
added 1o steel
Awarysiz oF 0.4 CagpanN STEEL
Percent Percent
Recommended Limits
T T IEHEL I ot e i e LA 033 to 045
1% i Rl s e R S e (180 Al to 0,90
Silicon : 0.07 L0 maximum
Fhosphorus . .....oc0a.-s 0.045 maximum
Sulphur ........ .. i 0053 maximum
Aluminum  c.viciroaiai * none * not aver 2

OUNCES per top
added to steel

* PThe ahove limits for silicon and aluminum do not spply provided the
ratio of silicon to aluminum used in ladle or molds is not less than 3 1o |

or greater than 15 to I

The .40 pereent carbon steel should be heat treated
after weliding if hest results are to be obtained.

Ay one who is using arc welding extensively will
vant to get the most out of an already efficient process
and in the case of weldahility of steel research has al-
v pointed out the way.

New Fillet Welding
Electrode Designed

A new electrode which eliminates necessity of multiple
pass welding in production of [llet and lap welds in many
applications, and which permits production of such welds
without undercutting or overlap, 15 announced by The
Lincoln Electric Company, Cleveland, O, Fillet welds
up to 3% inch in size with one plate vertical, can be
provluced in one pass with the electrode, The welds
are claimed to show no undercutting at the vertical plate
and no overlap at the horizontal plate.

The new electrode, designated as “'Fleetweld 8,
the result of comsiderable research and experiment y
Lincoln engineers to develop an electrode which would
simplify  fillet welding and  improve its quality and
ECOTIETIY.

The electrode is heavily enated for welding hy the
shielded-are process.  The welds produced are smooth
and dense with notably high physical properties.  The
tensile strength of the weld metal as deposited is 68,000
to 2000 pounds per square inch. Ductility 1s 20 percent
to 30 percent elongation in 2 inches as deposited, and
3 oto 36 percent relieved,  Oher properties
claimed, include resistance to fatigue, and impact and
corrosien characteristics equal to or better than mild steel.
Fleetweld 8 comes in 14 and 18-inch lengths,  The
14-inch lengths are made in 3g-inch, 9 g-inch, Lg-inch,
B g-inch and 94.-inch sizes, while the 18-inch lengths
come only i the 34-inch, 9 4-inch and Y4-inch sizes.
The electrode will be found of particular value by firms
whose products require production of high quality fillet
and lap welds to meet requirements of maximum speed
i|_|||| ':.'L.||i'||;'|||:l...
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Fabrication project in which new fillet electrodes were employed



Practical Plate Development—XX\/

Eibow Intersected by a Cylinder

The evlinder intersecting the elhow to be developed
15 tllustrated in the elevation, Fig, 214, and consists of a
O0-degree elbow intersected by a horizontal cylinder,

For convenience i laving out the development, allow-
ances for the thickness of plates have heen onutted and
the outlme shown has been taken on the neatral axis of
the plate.  No provision has heen shown on the patterns
for seams or for welding.

The elbow is divided nto six sections, four full sec-
tions and two half sections, as shown i the elevation.

Om the center line of the elhow draw the profile as

By George M. Davies

shown in Fig, 215, Divide this profile into any number
of equal parts, the greater the number of equal parts
taken the more accurate the final development, ten being
taken in this case. Number the division points from
1 10 11 as shown, Then parallel to the center line, draw
lines through the points 1 to 11 and extend these lines
into the elevation cutting the base line H-(C and the miter
line J-K. Number the intersections on the base line
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Problem No. 18.—Correect Layout

Plan of Transition Fiece Plar of Transition Fiece
g " 6

HI

Hat ..
¥y Transition
"8y Piece

Elevation B

Develapmant af
Miter Lines

CREE

Prafile

Developrnent of Dpening-—
in Cane :

Half Pattern
Transition Piece

Prafile

Correct solution of the problem appearing on page 99 of the April issue

1532




H-iz from 1 to 11 and on the nuter line f-K from 1
o 117 as shown.

PATTERN FOR SEcTioN A7

Extend the base line - to 0" and on H-11' step off
ten spaces equal to the divisions taken in the profile, Fig.
215, Number these from 1 to 11 as shown m Fig, 216,
Erect perpendiculars to H-117 at the points 1 to 11, Fig.
216, Then parallel to H-117 draw a line through the
point 17, Fig. 214, and extend this lime into Fig, 216, cat-
ting the perpendicular drawn at the point 1 and locating
the point 1', Fig. 216, Also, parallel o H-117 draw a
line through the point 27, g, 214, and extend 1t into
Fig. 216, cutting the perpendicular drawn at the point
2 to locate the point 2°, Fig. 216, In the same manner,
locate the points 3" to 117 Conneet the points 17 1o 117
with a line |:1-1I|]-'|L~l:1'u;_: the half partern ol section 4.
A duplicate of this half pattern will make a complete
pattern of section A"

Sectiom “F" is a duplicate of section ~ A"
fore a pattern of section "

and there-
15 suitable for section

DEVELOPMENT OF SECTION “H7

Parallel to K-A, draw lines through the points 1" ta 11
and extend these to cut the miter line L-J and locate
the points 1° to 117

The line (-X hisects section 5.7 Extend O-X to V),
Fig. 217, On XN-1 step off ten equal spaces equal to
the spaces taken in the profile, Fig. 215, Number these
divisions from 1 to 11 as shown in Fig. 217, Erect
perpendiculars to the lme X-1 through the points 1 to
11, Fig. 217, and extend them on both sides of the
line X-17,

Then parallel to the line X-V, draw a line through the
point 1, Fig. 214, and extend this line to cut the perpen-
dicular drawn to the point 1, Fig. 217, and locate the
point 1, Fig. 217, In like manner locate the pomnts 2°
to 117, Fig. 217, Also parallel to the line X-J°, draw a
line through the point 17, Fig. 214 and extend it to cut
the perpendicular drawn to the point 1, Fig, 217, and
locate the pomt 1°, Fig. 217, In like manner, locate
the points 2" to 11", Fig. 217

Connect the points 1" to 11" and 1" to 117, Fig. 217,
completing the half pattern of section “F." A duplicate
of this half pattern added along the line 11°-117 will
make a complete pattern of section B, Section “£" is
a duplicate of section B and therefore a pattern of sec-
tion “B" is suitable for section “f"

N THE ELpow
R

On the center line of the cvlinder -2, draw the half
profile of the cylinder as shown in g, 218, Divide
this profile inte any number of equal parts, the greater
the number of equal parts taken the more accurate the
final development. Fight parts were taken in this case.
Number the divisions from g to & as shown,

Then parallel to P-Z, draw lines through the points
g-k in the profile, Fig. 218, and extend these lines, cul-
ting the line -7, Number these intersections from a
to ,.'; as shown, Extend these lines into the elevation.

Next parallel to the line M-P, draw lines through the
points 17 to 117, Fig. 214, and extend to cut the line
F-N and locate the points 1° to 11°, Fig. 214, as shown,

Extend 676" and at any point as [7 draw the half
profile of the elbow as shown o Fig, 2190 At 07 erect a
perpendicular to the line 6-07, and on any point on this
perpendicular draw a half profile of the eylinder as
shown,  Dhvide this half profile into the same number
of parts as was taken in the profile, Fig. 218, and num-

OeTAINING THE MITER BRETWES
AND THE CUYLINDE

Boifer haker and
Plate Fabricatos

ber hali of the divisions from ¢ to # as shown in Fig. 219,
Then parallel to the center line {7-k, draw lines through
the pomts f, g, f and ¢, Fig. 219, and Ii:xtt:ml thf_m cut-
ting the profile of the elbow and locating the points ¢,
F. g, i and &', Fig. 219,

Parallel to the line 6"-17, draw a line through the pomt
¥ Fig. 219, and extend it into the elevation, ::uttjng the
line drawn parallel to P-Z through the point £, Fig. 218,
ani locating the point &% of the elevation, Fig. 214, In
like manner, parallel to the line 6°-U7, draw a Iine through
the point #', Fig. 219, and extend this lime mto the eleva-
tiom to ecut the line drawn parallel to P-Z through the
point fir. Fig. 218, and locate the point 5" of the eleva-
oo, Fig, 214, In like manner locate the points g" and
7" oas shown,

Next parallel to P-R, draw lines through the points
1° to 11° and extend these lines cutting the line Q-8
anil locating the points 1-1 to 11-11.

FExtend 6°-6-6 and at any point as 7 draw the half
profile of the elbow as shown in Fig, 220,

Proceed in the same manner as in the profile, Fig
219, locating the points a”, 1", ¢", d" and ¢" of the eleva-
tiom, Connect the points @’ to ¢ and 7 w &" with a
line and this line will be the miter line between the
cvlinder and the elbow in the clevation, Fig. 214,

DEVELOPMENT OF THE PATTERN ror THE (CYLINDER

Extend the line 5-7 of the elevation, Fig. 214, to T
and on this line step off eight spaces equal to the spaces
of the profile, Fig. 218, Numher these divisions from
a-k as shown in Fig, 221,

Erect perpendiculars to the line T-T" at the points a-k,
Fig, 221, and parallel to the line T-T', draw a line
through the point @, Fig, 214, and extend this line so as
to cut the perpendicular to the point o, Fig. 221, and
locate the point a®, Fig. 221, Also parallel to the line
T-T°, draw a line through the point 5", Fig. 214, and
extend this line s0 as to cut the perpendicular to the point
b, Fig. 221, and locate the point &', Fig. 221, In like man-
ner, locate the points %, d°, €7, 7, g°. /" and k°, Fig.
221,

Comnect the points a® to £° with a line completing the
half pattern of the cvlinder, A duplicate of this pattern
laid along the line a-a® will complete the pattern of the
evlinder.

Parrern For Sectiox (7

The line O-M" hisects section “C.”  Sectiom “C" 1s
developed in the same manuer as section “ B After
ohtaining the pattern for section “C" it is necessary to
develop the cutout for the intersection of the cylinder.

On O-24" from the line 11"-11°, Fig. 222, step off the
distances &-fi, h-g and g-f equal to &-I', h'-g’ and g'-f
of the profile, Fig, 219, Then parallel to 11°-11°, Fig.
222, draw dotted lines through the points &, g and f,
extending them on both sides of the line -10"

Parallel to the line O-M', draw a line through the
pomt f7 of the elevation, Fig, 214, and extend it mto
Fig. 222 cutting the dotted line through the point of
location of £°, Fig. 222, In the same manner locate the
pomits g, B" and £°,

Connect the points £, g%, &% and £° with a line com-
pleting the half pattern of section “C." A duplicate of
this pattern added along line 117-11° will make a com-
plete pattern of section “C,"

PATTERN FoOR SECTION "D

The line O-N" bisects section “I7° Section “D” is
then developed in the same manner as section “ 5. After
obtaining the pattern for section “I1" it 1s necessary to
tdevelop the cutout for the intersection of the cylinder,



Un O-N' from the line 11°-11-11. Fig. 223, step off
f]r“-'lrlh?}'rllll':\:_H a-b, b-c, ¢-d and d-e equal to &-b', b'-c'
c=d, ad-¢ of the ]ll'llﬁ]t'. .[1] r 220k
11-11, Fig. :
b, '

;s
Then parallel to 11°-
223, draw dotted lines through the points
c,d El1'|l| 4 l.'?f[(.‘]'.-:]h'lg 11 ?:|||.':| q;.],_-_.-, -.-f the hne '.r}-"'.I
Jll’a‘m]Ic] to the line O-N', draw a line through the point
b of the elevation, Fig. 214, and extend this line into
l'lg-!:' 323 |-.'L'I'{T'i|-'lj’{:’ the dotted linge |-||'|"'|-1L',h the ot b oand
locating the point b®, Fig, 223 [n the same manier
!u:;:l.):t: the points ¢°, ¢°, d°. and o

LConnect the points a®, b°, ¢°, d° and ¢° with a line
completing the half pattern of section “I1.° A duplicate
of this pattern added along the line 11°-11-11 will make
a complete pattern for section “0.7

With the conclusion of this long series of Plate De-
\'c]n[}lzm-:ll problems and lavouts which have heen a fea
ture in BoiLer Maker axp PLate Fasricator since the
1ssue of March 1935, the author wishes to express his
earnest hope that readers have heen able to derive in-
tormation that will be useful to them in solving future
practical problems of plate layout which they may en-
counter,

( The end.)

The “lron Horse"
a Heavy Drinker

Approximately 600 billion galloms of water are re-
quired annually to quench the thirst of the “Iron Horse”
and for other purposes in connection with the operation
of the railroad systems of this country, according to the
Association of American Railroads.

This quantity of water, the A. A. E. statement says,
would be sufficient to fill a channel one hundred yards
wide and nine feet deep, extending from New York to
San Francisco, Calif., and return.  If spread over the
ground to a depth of one foot and frozen, it would pro-
vide a skating rink nearly 54 miles square. It would
meet the needs of the inhabitants of New York City
for two years, or a city the size of Washington, I). C,
for seventeen vears. In volume and weight, the quantity
of water used by the railroads each year is greater than
all other materials combined.

More than one-half of the water required is used for
steam purposes. By the chemical treatment of this
water to remove harmful ingredients which cause rust
ani scale to form on the inside of locomotive hoilers, the
railroads “have brought about increased safety and effi-
ciency in operation as well as a saving of millions of
dollars annually.™

Chemical treatment of water began on the railroads
of this country about 1891, The statement points out
that since that time, throngh scientihe research, improved
methods of counteracting the effects of the various harm-
ful mngredients to he found in water have heen devel-
oped. By improving the quality of water used for steam
purposes, along with the many improvements that have
been made in locomotive construction, locomotive eth
ciency has heen greatly increased. Not only has it re-
sulted in the increased conservation of fuel, but the hife
of locomotive fireboxes and flues has been doubled, and
m many instances trebled, while the number of miles be-
tween engine faillures due to boiler conditions is now
more than five times as great as it was eight vears ago,
[n the latter conmection there is cited a report recently
ade by one large road which operates under typical
conditions existing today. The report shows that in 1935
the road had no engine failure in more than 25,000,000
engine-miles, and that there had been only one engine
failure caused by water quality in 80,000,000 miles in the
past four years. Similar results have heen reported by
other railroards.

Pennsylvania Developing
New Steam Locomotive

The Pennsylvania, in co-operation with a committee
of engineers of the Baldwin, American and Lima loco-
mative companies, is now developing a new tvpe of steam
locommotive to he known as “The Pennsylvania Type,"” it
is announced by M, W. Clement, president of the road.
A development of the conventional coal-burning steam
type, to cost little more to buaild, operate and maintain
than present locomotives of lesser capacity, the new unit
will be capable of hauling a 14-car passenger train at
100 miles an hour and will render service comparable to
the motive power on the electrified eastern lines of the
road.

This type will be the largest, fastest, and most power
ful steam engine ever designed primarily for passenger
service on the Pemmsylvania, Having the same general
appearance as the streamlined type of heavy steam pas-
senger locomotive now In service, the new locomotive,
a d-d-4-4 type, will carrv two pairs of evlinders on a
igid frame, each pair providing power for four driving
wheels. The tender, mounted on two six-wheel tricks,
will have a maximum eapacity of 25,000 gallons of water
and 26 tons of coal.

Mew “Pennsylvania” type to haul heavy

passenger trains



Chief Inspector Reports
Southern Pacific Accident’

On April 11, 1937, about 7:10 p.m., near Randolph,
Ariz., the water column steam pipe in the cab of South-
ern Pacific Company locomotive 4322 failed while the
locomotive was hauling west hound passenger train No, 3
at an estimated speed of 60 miles per hour.  The engi-
neer and freman were severely scalded,

When the steam pipe failed the engineer and fireman
were driven from the cab and escaped through their
respective side windows using the longitudinal  haned-
holds and steps along the sides of the cab to reach the
running boards.  The fireman, not knowing what pipe
had failed. attempted to shuat off the escaping steam by
closing the turret valve which was accessible from out-
side of the cab, hut faﬂill;: o stap the Aovw of steam he
attempted to get into the cab through the left gangway to
find the engineer and to shut off the throttle and apply
the brakes, He found the engineer’s seat hox hlown into
the gangway but could not proceed further on account of
the cab being filled with steam. The fireman then pro-
ceeded toward the front end of the locomotive where
he found the engineer who had reached the front end
of the locomotive and was opening the hrake pipe angle
cock to apply the hrakes,

When the train was brought to a stop the engineer
was found to be severely scalded on hoth legs.  The
fireman then climbed over the tender from the rear and
closed the fuel oil line safety cut-out valve: while doing
this he inhaled steam, his injuries being principally due to
this cause,

The water column steam pipe was a copper pipe 44
inches in length, 134 inches outside diameter, wall thick-
ness Iy inch.  Failure occurred at the water column con-
nection by the breaking off of the flange of the joint
sleeve.  The sleeve was made of cast brass, 134 inches
outside diameter and 1 inch in length, with the integral
joint flange 13 inch thick and 234, inches in diameter,
The steam pipe extended through the sleeve flush with
the end thereof and was not belled ar flanged over. The
hlmzim: that had heen applied to secure the sleeve to the
pipe had penetrated only about 34 inch from the top of
the sleeve and the integrity of the joint therefore was
dependent upon the strength of the sleeve which failed at
the Allet joining the sleeve and its flange,

A heavy deposit of bronze had been applied to the pipe
by fusion welding immediately above the sleeve in an
attempt to repair a circumferential crack extending
around about one-fourth the cireumference of the pipe
immediatelv above the top edge of the sleeve.  Tnvesti-
gation disclosed that the locomotive had been cut out
of service on east hound passenger train No. 44 at Yuma,
Ariz., on April 7, 1937, (four days hefore this accident
occurred ) because of a erack in the water eolummn
steam pipe, and the welding was apparently applied at
that time. The steam pipe joint at the water colunm
connection was deeply ndented on the forward sector
‘_r'l-']li_]L‘ !hi.' opposite sector did not show any distortion,
indicating that the collar had not fitted square on the
joint at the time of application of the pipe, it probably
having heen thrown out of line or warped when the
welding was applied.  Marks on the pipe indicated that
a wrench or similar tool had been vsed to spring the
pipe into line, and this no doubt put an undue strain
on the pipe and collar when the coupling nut was
tightened,

" Report of the Chief Tnspector, Burean of Locomotive Inspection, to
the Toterstate Commerce Commission

S far as could be ascertained from the daily inspec-
tion reports, some of which were missing or had not
heen filed, and from the engine crew having charge of
the locomotive at the time of the accident, there was no
indication of leakage at the joint prior to the failure
which occurred,

The carrier’s standard practice requires that the inside

of the joint sleeves be chamfered, that the copper pipe
extend through the sleeve and be flanged over the end
to form a mechanical joint of the Van Stone type, and
that the sleeve be brazed to the pipe. This practice was
not followed in the application of the failed sleeve nor
in the application of the sleeve on the other end of the
P, : .
The futility and danger of attempting to repair cracks
in copper steam pipes by the application of fusion weld-
ing has heen tepeatedly called to the attention of the
carriers in annual reports of this Burean.  Aside from
the Liahility of overheating the material and leaving it
in less serviceable condition than before the welding was
applied there is the ever present probability that a crack
extending through the wall of the pipe at one point may
be and in all likelihood is merely an indication that ex-
tensive cracks are present on the interior surface of the
pipe In guestion

This accident was cavsed by the failure of a joint
sleeve that was improperly applied and inadequately
brazed to the copper pipe.  Installation of the pipe under
mitial strain was a contributing cause.

Boiler Explosion

Wrecks Mine Buildings

Sundays are quiet days at the mine in West
Virginia, No coal comes to the surface, and only a few
men are on duty. Their work is for maintenance and
safety purposes and they go about it quietly and care-
fully. Januvary 24 was such a Sunday. Included in the
maintenance work on that dav was the operation of a
steam-driven hoist which was used when the motor-driv-
en main hoist was idle.

Prowviding steam for the hoist engine was a 72-inch
diameter horizontal tubular boiler. On weel-days this
botler heated water for about 100 shower baths, but on
Sundays, when the mam power plant was idle, it was
used 1o make steam at 55 pounds pressure,  The boiler
was thus operatmg on January 24 when it exploded, the
Blast wrecking the boiler house and killing four men. A
subsequent fire so damaged the adjacent substation and
the electrical equipment installed there that the mine,
which employved several hundred men, was shut down for
twor days until a temporary source of power was secured.

While the explosion and fire damaged buildings and
eruipment in an amount estimated at approximately $30.-
DO, the mine tipple atseli and the main hoist escaped
extensive injury. a circumstance considered unusually
fortunate.

The accident oceurred after the top shell plate of the
bodler became unduly thin because of hidden external
corrosion which attacked the metal under the brick in-
sulation.  The Locemoltive,

Steel and Tubes Changes New York Office

Steel and Tubes, Ine., Cleveland, 0., has announced
recently that its New York district sales offices will be
located at a new address, 4103 Chrysler Building, New
York City. I.. M, Hogan, district sales manager, will
continue in that capacity at the new location,
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Loeffler Boilers for ltalian Steamship

A comprehensive paper hefore The Institute of Marine
Engineers, London, on March 9, by S. McEwen, de-
seribed the modernization work recently carried out on
the S:t'q‘.'ﬂl'l'lﬁll'l'ilil Conte Rosse, the l'|1£ljlrr item of which was
the installation of a superposed Loefiler high-pressure
steam generating plant designed to develop an additional
S000 shaft horsepower, Details of this installation ol
low in part:

The steamship Conte Rosso is a passenger ship of
18,500 gross tons, built by Messrs, Willlam Beardmore
& Company at the Dalmuir Works for the Lloyd Sa-
baudo Company of Genoa and now operated by the
Company under the name of Messrs, Lloyd Triestino
of Trieste. i

In March, 1936, the vessel was placed in the hands of
Messrs. Cantier: Eeuniti dell Adriatico for general over-
haul and redecoration. The provision of an open-air
swimming pool with sun-hathing terraces, in addition to
many other amenities, entitles the ship to be mecluded
in the class of luxury liners.

As part of the reconstruction worl it was arranged to
increase the power developed by 5000 shaft horsepower
from 17,000 shaft horsepower to 22000 shaft horse-

power and by this means to increase the speed of the
ship by 134 knots,

The original hoiler equipment included six double and
two single Scotch marine hoilers generating steam at a
pressure of 200 pounds per square inch superheated to
a temperature of 572 degrees F.  Ome single-ended
hoiler, which had a maximum capacity of 16,000 pounds
of steam per hour, was removed and in its place a
Loefer marine boiler was installed capable of generat-
ing at normal rate 44,000 pounds of steam per hour at
a pressure of 1850 pounds per square inch and a temper-
ature of 8 degrees F. The maximum rate provided
for was 55,000 pounds of steam per hour.

The Loeffler boiler unit was manufactured by Messrs.
Vitkovice Mines, Steel & Tronworks Corporation, Vit-
koviee, Moravska-Cstrava, Czechoslovakia, [t was in-
stalled by them under the direction of Messrs, Cantieri
Reuniti dell Adriatico.

The ship has two propeller shafts, and the original
turbine equipment which is retained consists of high
and low-pressure turbines with reversing stages coupled
through gearing to each propeller shaft. The new tur-
bine installation consists of two  super-pressure units

Details of the construction of the Loaffler bailers installed in the steamship Conte Rosso
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manufactured by Messrs, Escher Wyss of Zurich, one
for each propeller shaft and coupled thereto through
new gearing forming an extension of the existing gear-
ing, The two soper-pressure turbines work in series,
that is, all the high-pressure steam from the Loeffler
hoiler is delivered to one turbine which exhansts at a
pressure of 060 pounds per square inch to the second
turbine.  The exhaust steam from the second turbine
passes through a steam-to-steam reheater and is deliv-
ered to the principal steanm main at a pressure of 200
pounds per square inch and a temperature of 372 de-
grees I

To obtain the additional power vequired it was decided
to superimpose @ super-pressurve steam plant on the exist-
ing equipment to an extent which would avoid any maodi-
fication to the existing turbine, condenser and auxiliary
1:([11i]:1'||cnl and which could be accommodated within the
confines of the existing boiler and engine rooms.

The installation of the high-pressure plant together
with the general overhaul referred to was completed to-
wards the end of August, 1936, and by the courtesy of
Messrs. Llovd Triestino and of the chief engineer of
that company—Dr. Ing. Alfredo Fabri—the author was
permitted to he present during the preliminary trials of
the new plant, to make the journey with passengers from
Trieste to Genoa and subsequently to continue his oh-
servations during the run from Genoa to Naples on the
outward passage of the ship from Genoa to Shanghai.

The preliminary trials were confined to those which
were necessary to comply with the safety regulations re-
quired by the insurance societies; viz., Hegistro Ttaliano
and Llovd’s Register of Shipping, before permission
could be given for passengers to he carried.

These preliminary trials provided for the operation of
the plant while maneuvermg in the Adriatic and the suh-
sequent inspection of all parts subjected to heat and
pressure, the discharge of the full output of the Loeffler
boiler through the safety wvalves for a perind of twenty
mittes and the instantaneous cut-off of the supply of
steam to the high-pressure turhine when the hoiler was
operating at full load. These trials being made, the ship
was able to leave Genoa for Shanghai on its scheduled
date.

Perroraaxce Data oF Steamsmip ConTE Rosso
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O these trials the oil consumption of the new plant
was caleulated to be 0,836 pound per shaft horsepower
per hour, as compared with a consumption for the old
plant of 0.935 pound per shaft horsepower per hout.

Since the super-pressure plant was put into commis-
sion several round trips have been made between Genoa
and Shanghai, so that there has been ample time to oh-
serve all details of performance, particularly those which
are of major importance to the owners.  Generally it can
he stated that no difficulties whatever have been encoun-
tered which could be attributed to the use of high-pres-
sure high-temperature steam ; the power developed by
the super-pressure sets is greater than that which was
puaranteed, with the result that the guaranteed increase
nf speed of the ship has been exceeded by one-half knot.
The acceptance tests have proved that all the perform-
ance guarantees had been fulfilled.

After continued operation a thorough examination of
the combustion chamber disclosed a most satisfactory
condition.  There were no ash or coke deposits on the
heating surfaces nor could any deterioration of the tubes
be detected.  The condition of the boiler was such as to
impress the operating staff most favorably,

Notwithstanding the use of a relatively small evapo-
rating drum and the high degree of salt concentration
ohtamed on occastons, no trouble whatever has been ex-
perienced due to carrv-over of salts with the steam,

The mstallation of one Loefler boiler in the space oc-
cupied by one single Scotch marine boiler has increased
the steaming capacity of the hoiler plant by 13.5 percent ;
it has increased the power developed about 30 percent,
while the fuel oil consumption per shaft horsepower for
the whole power plant both old and new together has
been reduced by 10 percent.

Champion Develops
New Welding Rod

The Champion Rivet Company, Cleveland, O., has
developed. and is now offering to the trade a heavily
coated shielded arc electrode for welding low alloy and
higher carbon high tensile steels,

This electrode 15 known as Champion Blue Devil-83.
It can be used m any position—flat, vertical and over-
head, and is scientifically and specifically designed to
weld effectively and produce welded joints having all
the individaul characteristics inherent in such steels as
—Cor-ten, Man-ten, Sil-ten, Chromansil, Hi-Steel, 79-90,
Yolov, R.D.S., and HT 50, also carbon molybdenum
steel, silicon killed plate ( AS T. AL 149 and 150} and
the low nickel content steels,

Massive Pressure

Vessel Built in Shipyard

The pressure vessel illustrated on the front cover is
a fractionating tower fabricated in the shops of the Sun
Shiphuilding & Dry Dock Company, Chester, Pa.  This
massive vessel, built to the A SME. rules for Class 1
welded pressure vessels, is 88 feet long and 12 feet 114
nches in diameter and is of all-welded construction.  All
welded  circumferential and longitudinal scams  were
M-rayed.  The illustration shows the vessel ready for
MNeray inspection,  After welding operations were com-
pleted, the tower was placed in a large annealing furnace
e one picce,
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Combating Scale and Corrosion

The principal cause of corrosion is electro-chemical.
All metals have a tendency to go intoe solution in water,
displacing an equivalent amount of hydrogen, or metal.
Tlus 1.l.'ill|l.'1'|-,_'_‘-_ o @0 ko solution l.';l'-|"1"-'\ with different
metals, and, in addition. 1s affected ||_'. a number of other
factors, such as temperature, acidity, and so forth,  For
all practical purposes, a vessel containing water, such
as a boiler, may be regarded as a storage battery, with
the water acting as the electrolvte. This electrolytic
action, obviously, 15 greatest when the vessel is con
structed of more than one kind of metal; yet even when
only one kind of metal is involved the |-]1-‘:1';'u}j.'lin;: action
persists, because of temperature variations, and the fact
that fabricated metal 1s never homogenous.

This brief explanation shows that corrosion is un-
avoidably present, and is the inherent, natural charac
teristic of water containers made of corrosible metal. To
protect these corrosible metal containers, it is necessary
to prévent corrosion, or control it

Attempts to prevent corrosion have been made since
the early days of civilization, and the corrosible metal
surfaces were i”"\-ul:llk'll I.|"i|'|'| chirect contact \\'i:h water
Ly a number of non-corrosible substances, such as paint,
pitch, enamel, or plating with nobler metals. At best,
these methods were merely palliatives: they still are
Nor do they offer a solution to the many vexing prob-
lems conironting modern steam power plant operation ;
scale, slime and algae.

The Kirkaldy system takes into consideration the
causes of corrosion, rather than its «
fighting, or attempting to fizht, the immutable natural
laws, it merely directs them to serve its purposes. It
controls corrosion, confining it to bars of metal placed
into the water for that purpose—martyrs deliberately
sacrificed to corrosion so that the vessel itself nay en-
dure.

With the Kirkaldy system installed, the power plant
units containing water still remain, in effect. a storage
battery, or rather an electroplating tank with the polar-
itv reversed. Boilers, condensers, pumps, heaters, and
pipe lines. having normally [m*r'ti\:v_ polarity, are now
cathodic, or negative, At the positive pole, or anode,

Cts.

[nstead of

are the “martyrs '—the corrosible metal electrodes placed
within the water and electrically insulated from the
power plant units.

This reverse polarity 1s maintained by a weak direct
current supphied by a motor generator and controlled at
a small switchhoard.

The system is claimed to accomplish more than cor-
rosion prevention as scale and shime cannot adhere to
the cathodic walls of the power plant equipment,  Acid
radicals, such as carbonate, sulphate and silica, which
are necessary in building up the scale, are electrically
carried to the anodes, and away Trom the power plant
unit surfaces. If scale 15 already present when the in-
stallation is made, the thin film of liberated hydrogen,
which will form on the cathodic walls of the power plant
units, will gradually loosen the scale and then remove it
altogether.  Particles of slime and vegetable matter can-
not gain a foothold on the cathodic walls of the power
plant units.  Thev are repelled electrically, just as a
pith ball is repelled by a charged stick of sealing wax.

The possibility of preventing corrosion electrolytically
o g commercial basis has been widely explored in the
last filty years, However, considerable practical knowl
edge of the many variable factors involved was needed
before a commercially satisfactory method of such elec-
trolytic protection could be evolved. The Kirkaldy sys-
tem, developed and patented by Alexander Kirkaldy,
provides automatically controlled protection, fully com
pensated for these variable factors.

The installation is extremely simple, and consists of
a number of suitable anodic bars or disks {(mild steel or
carbon p, mounted within but electrically insulated from
the JLEL = plant units; an '!'.lk‘L'l.TiL' motor-generator ; an
automatic current controller ; a control switchhoard ; and
necessary wiring to complete the circuit. The operating
norms are calculated on the basis of total power plant
surface to be protected, anodic surface availahble, anode
material, chemical conmposition and electrical conductiv-
ity of the water, and other factors. After the current
controller 15 adjusted to the determined wvalues, the
operation s automatic,

The voltage required is from 5 to 10 volts, depending

of anode bars and electrical connections in a boiler drum

Installation

Kirkaldy system for combating corrosion installed on a condenser
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Wiring details of a Kirkaldy system on a boiler

on conditions, and current constumption is negligible ;
from 0.4 kilowatt hours per day per 1000 square feet of
protected surface with salt water, to 2.0 kilowatt hours
per day per 1000 square feet with fresh water.

[n carefully conducted prolonged tests on a number of
installations in the United States and Canada extremely
sratifving results have been uniformly obtained.  Power
plant maintenance costs were substantially reduced and
expensive scale and slime removal operations replaced
by infrequent flushing out of residue. The most sig-
nificant factor was the sustained improvement of heat
transfer efficiency, resulting in much lower fuel con
SUMmpEion.

The equipment is manufactured by Electrolytic Metal
Protection, Inc., New York.

Welding on Gas
Producer Shell

Appearing as some weird spirit, part spider part fire-
flv, spinning its weh in its own eerie light, the arc weld-
ing operator fuses steel to steel in the manufacture of the
11-foot diameter water cooled shell of an automatic gas
producer at Wellman Engineering Company, Cleveland,
), The shell of this gas producer 15 high tensile, cor-
rosion-resisting low alloy steel known as “Cor-ten.”

It is to encourage the use of industry’'s most modern
materials and to stimulate the application of most effi-
cient processes for applying such materials in manufac-

Welded gas producer
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ture and construction, that The Tames F. Lincoln Arc
Welding Foundation, Cleveland, has set up a fund of
200,000 to promote scientific study of arc welding.

Chicago Power Show
Opens in October

New tyvpes of power plant equipment and the latest
machinery for the numerous industries which utilize
mechanical engineering will be featured at the Chicago
Exposition of Power and Mechanical Engineering, Oe-
toher 4 to 9, 1937 Increased purchasing power and
the changing economic order as well as new discoveries,
imventions and the productive methods emploved to offset
obsolescence will be reflected in the dynamic presenta-
ticmn of man's most recent harnesses for '.'|r-1'~.:']lr1l.r::1'_

Attendance at the |'-,w;'_;||~.i1ir-1| will he restricted to
those admitied by mvitation or registration. No tickets
will be sold,  This policy insures an attendance made up
of those directly interested in the industrial develop-
ments presented.  Advance indications are that many
representatives of the utilities producmg and distribut-
ing power in its various forms will attend.

The Chicago Exposition is being conducted by the
International Exposition Company, which over a long
perind of years has managed successiully the National
Exposition of Power and Mechanical Engineering at
Grand Central Palace in New York. There is no con-
nection between the management of this exposition and
those of any previous power shows in the Chicago area,

LEgupment on display at the Exposition will include
the r'u]]ni_\'i]]_u' classifications : fuels, combustion equip-
ment ; refractories ; steam generating k-r;ui]llﬂi.'ﬂ".'. steam
distribution ; accessories; piping and fittings; prime
movers; pumps and hyvdraulic equipment ; electric gen-
erators and motors; electrical transmission, distribution,
and control devices ; power transmission accessories: in-
.-[|'_||Im'|1‘:.- of precision tools and mmachine tools: power
driven units; materials handling systems: factory air
“l?l.lll'i'.ilill'ill?\r equipment ; lubricants : 1'1'1"'ig-.'|'.'1[]'11%:. ma-
chinery ; operation and maintenance materials,

Ninety-One Percent of Metal
Show Space Sold

Ninety-one percent of the exhibit space at the 19th
annual National Metal Show, to he held October 18
throngh 22 in the Atlantic City Auditorium, has already
||F'l.':'| contracted for by 189 industrial companies, \W. H.
|':!_'~I'!I'-11:L|L managing director, announced recently.  Mr.
Fisenman is also national secretary of the society spon-
soring the Show, the American Society for Metals,

Fhe Atlantic City Auditorium provides an ideal site
tor this vear’s Metal Show, All exhibits will he on one
flocr, which is unencumbered by pillars or posts that
would interfere with a broad view of all exhibits.

The National Metal Congress, held in conjunction with
the Metal Show, convenes on the second floor of the
.1'L1lr_:'l_1ﬂl'1'l||:l Five international societies will co-operate
m this event, holding their conventions and technical ses-
stons during the entive week, The co-operating socie-
ties are, in addition to the American Society for Metals,
the Tron and Steel and Institute of Metals divisions of
the American Institute of Mining and Metallurgical En-
gineers, the American Welding Society, American So-
clety of Mechanieal Engiﬂt‘f_'r.i and the Wire .'I";ﬁ:'wl'il.‘i:jtil'm.



Fig. 1.—Wreckage of vulcanizer after explosion

Vulcanizer Explodes
Because of Corrosion

How corrosion can hring about the rapid wasting of
a steam pressure vessel when acid is present in water
within the wvesszel 15 illustrated by a recent vulcanizer
explosion at an eastern manufacturing plant, The man-
ufacturing procedure requires that some of the material
to he processed be subjected to steam and rotated in
such a way that it 15 kept wet by passing through water
at the hottom of the vessel. Acids from the processed
material are absorbed by the water, vaporized and cir-
culate throughout the wessel. This condition was
hlamed for the corrosion which caused the accident and
a loss of several thousand dollars.

Fig. 1 shows the wreckage, Fig. 2 is a side view of
a section from a seam, showing clearly the serious wast-
ing of the plate and the rivets. Fig. 3 is a view looking
down on the seam on the inside of the vessel.

The vulcanizer was manufactured in 1934 and was
48 inches in diameter and 13 feet long. Tt was made
up of two courses of % g-inch plate with a .-aing]f:' riveter]
girth seam and double riveted lap seams. When the
vessel exploded at its normal operating pressure of about
100 pounds per square inch, the outer lap of the rear
course tore along a line about 34 inch from the edge of

Side wiew of a seam section.

Fig— 3.—iLeft! View
Jaoking down on plate from inside

Fig. 2—Right!

the inner lap and parallel with the girth seam, The
fracture extended through the girth seam and then tore
almost all the way around the other course.

Although the vessel had heen in use for only two vears,
the plate had been reduced on the average to about half
of its original thickness.

The vessel was destroyed by the explosion, its con-
tents were  badly  damaged, asbestos was  scattered
throughout the large romm, (120 feet by 165 feet) and
condensed  steam  saturated all the equipment  there.
Many panes of glass were broken and the metal sash
supporting them was bent, Of the 22 men in the room
at the time 20 escaped without injury.

The difficulties in the operation of such vulcanizers
arise directly from the use to which they are put. Be-
cause the process accomplishes the desired result on the
material used, the solution of the difficulty is being
sought in a metal which will he maore corrosion and acid
reststant,  Until this is developed, the safety of such
vessels can be checked only by frequent inspections and
the drilling of test holes, as is done with vessels subject
to the erosive action of stirring devices or with such
vessels as digesters where chemicals or erosion mayv thin
the plate.—The Locomotive. )

ABM.A. Holds
Joint Meeting at Skytop

The annual meeting of the American Boiler Manu-
facturers’ Association was held from June 6 to June 9,
1937, at Skytop Lodge, Skytop, Pa. The meeting was
featured by an address by Fred J. Perkins, a member
of the Cleveland law firm of McKeehan, Merrick, Ar-
ter and Stewart. Mr. Perkins has made an exhaustive
study of the Wagner hill and was able to impart a very
clear and comprehensive interpretation of this important
industrial legislation to the assembly, AMr. Perkins spoke
on the morning of June 7 during the general session of
the association. In the evening of the same day meet-
mgs were held by the HE.T, branch {Boiler Manufac-
turing Industryv ), with H. E. Aldrich, chairman: the
ABDMA. associate members, with D). Eohert Yarnall,
chairman; and the Stoker branch, with E. R. Stone,
chairman.

Following the general session of the Boiler Manufac-
turing and Affiliated Industries in the morning of June 8,
the Superheater, Air Preheater and Economizer, and
Pulverizer branches held technical sessions. The an-
nual banguet was held that evening.

The following day, June 9, the Watertube branch,
under the chairmanship of H. E. Aldrich, was in session
in the morning and afternoon.

Milwaukee Section of American Welding Society
Elects New Officers

K. L. Hansen, prominent authority on modern elec-
tric arc welding and associated with the Harnischfeger
Corporation, Milwaukee, was recently elected chairman
of the Milwaukee section of the American Welding So-
ciety at a meeting held on May 27, Mr. Hansen is
widely known to men in the electrical world and has been
very active for many years in connection with the Amer-
ican Society of FElectrical Engineers, as well as the
younger American Welding Society.

Harold Fallk of the Falk Corporation, Milwaukee,
Wis., was elected wvice-chairman of the Milwaukee sec-
tion of the society,
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Communication

All-Welded Stack
To rur Eprror:

We notice in an article on page 332 of the December,
1936, issue of Boicer Maker anp Prate Fanricator
yvou refer to the erection of an all-welded smokestack,
in which it is stated that it is thought to be the tallest
pre-fabricated steel stack ever erected.

It might he of interest to know that the Grand Trunk
Railway, now a part of the Canadian National Failways,
erected a 130-foot steel stack, all pre-fabricated, four
feet in diameter, with an 85-faot wooden gin pole made
up of several picces spliced together, with the NEeCcessary
pulley blocks, weighing slightly over ten tons, at our
Tureot roundhouse, in Montreal, Chiebee, in 1919, Tt
was pulled up by a locomotive, :

Sorry we are unable to send a photograph of the in-
stallation, as the stack has since heen replaced by a brick
stack, ;

Toronto, Ont, E. J. NEEDHAM.

Trade Publications

C)y Meters,—The Drown Instrument Company,
Plaladelphia, Pa., has just published a new catalogue on
Brown Ol meters, This new catalogue, Noo 3005,
covers the complete line of Brown indicating and record-
mg CCly meters, as well as the comhbined COy and fAue-
E[I_-‘ tf"l”‘l.lf‘rrl.Tl“-':‘ et i!’di_‘r_-,_

Dowkey  BoiLers—The  Spanner  Thimble Tube
Boilers Ltd., London, England, has prepared recently
a pamphlet listing and deseribing the Spiralflo Atlas
hoilers for coal, cuke, oil or gas fueling with outputs
vanging from 500 to 7000 pounds of steam per hour and
working pressures up to 150 pounds per square inch,

Forwace ControLs.—A folder entitled “Standardizes
Ouality in the Heat Treatment of Metals” has recently
been issued by the Brown Instrument Company, Phila-
delphia, Pa, This folder describes the advantages of
using Brown analy-graph in heat treating processes.
This device records the minute changes in the chemical
composition of furnace atmosphere, etc, A description
of the Brown Protectoglo svstem is also included,

Arcn Coxstruction.—The George P, Reintjes Com-
pany, Kansas City, Mo, furnace wall and arch manu-
facturer, has recently issued a bulletin, No, 201, describ-
ing the latest development of a simplified arch construc-
tion.  This construction requires fewer shapes of tile
and castings, 15 flexible in application, has freedom of
expansion, and is universally applicable to any arch
steel work.,

Mercury Licnrine—A catalogue deseribing many
tvpes of industrial lighting equipment for use with 200
and 400-watt high-intensity mercury-vapor lamps  has
been published by the Westinghouse Eleetrie and Manu-
facturing Company, Cleveland, O, Combination mer-
curv-incandescent units are also described.  Included is
mformation on designing an installation, choosing mount-
ing heights, spacing and size of units, ete,

SuooTHAaRe WELDERS.—"The Arc Welding of To-
morrow’’ 1s the title of the smoothare welder hulletin
recently released by the Harnischfeger Corporation, Mil-
waukee, Wis. The bulletin outlines the advantages gained
by the use of the internally-stabilized arc and tells just
what single-current control means to the operator and
what improvement it makes on the finished welded prod-
Clear action illustrations show many  Smoothare
madels in use,

uet.

WarworTH VaLves—The first issue of “Walwarth
Today,” a bimonthly magazine published by the \Wal-
worth Company, New York, manufacturer of valves,
httings, pipes and tools, 1s now heing distributed. Fea-
tured in this publication are illustrations showing a num-
ber of recent outstanding developments in this line and
|'|il_l'[il'il] methods used 1o hook up various jobs. A lead
article, "Creep Testing of Metals,” is the first of a series
on laboratory technique in developing new products in
the industry,

Insvraring Brick—A new folder prepared by Johns-
Manville, New Yaork, entitled “Lower Furnace Operat-
g Costs with Johns-Manville JTM-20 Insulating Dirick™
Hlustrates twelve of the modern types of industrial fur-
naces for which this insulating brick has been developed.
Ihe drawings show clearly the application of this brick
to each of the twelve types. A table giving the heat
losses transmitted through firebrick walls bare and fire-
brick walls insulated with JM-20 brick is given, as well
as deseriptions of the physical properties of the insulating
composition itself,
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Questions and Answers
Pertaining to Boilers

This department is maintained for the
purpose of helping those who desire
assistance on boiler and plate fabricating
problems.  Indguiries should bear the
name and address of the writer. Anony-
maonE communications will not be con-
sidered.  The identity of the wriler,
however, will not be disclosed unless
special permission is given to do wo,

Parker Tapers

L.—¥ou no doubt are acquainted with the Parker taper as used on such
Iun_:l'.-} as hu1_.:nn_ scts, snaps, belling tools, etc, Can von advise ws the
ofiginator of this Parker taper? If so, could vou give us the name and
address of the firm who are the originators? Would he Meased to hear
from you at your earliest convenience, E. E. 5.

A—I would suggest that vou get in touch with the
Parker Appliance Company, 10320 Berea Road, Cleve-
land, O, in connection with this question,

Bagging of Tubular Boilers

O.—We are after some information with respect ta the bagging of hori-
zontal return tubular boilers.  We should like to read a full treatize on
causes and effects of bags, what happens after the bug has been driven
back into place, the stresses in the bag jeint especially with reference fo the
yield point and the tensile strength of the meta]l and in fact any other
points that could be hrought up, i

If vou could bring this up n your Cluestions and Answers Thepariment,
or have some one write an article, we should certainly appreciale this
matter whichh we think is of widespread interest. R, J, R,

A.—DBulges in boiler plate are usually serinus weak-
nesses, It is often possible to make repairs which will
permit the continued szafe use of the vessel. Tn order
to design such repairs, however, it is necessarv to know
exactly what caused the bulge and to determine def-
nitely whether the plate is weakened over more than a
small area. The cause and extent of the defect, there-
fore, are important because there are certain conditions
which make the scrapping of the affected plate the only
safe remedy.

It is a fundamental fact that bulged or distorted hoiler
plates are the result of stresses greater than the metal
could withstand without change in shape. The over-
stressed condition may have been attributable to one of
three causes.

1. Decrease in the yield point of the steel as the result
of high temperature,

2. Decrease in the thickness of the plate.

3. Defective material,

The kind of bulge most frequently encountered occurs
in a shell plate or drum surface which is exposed to
furnace temperatures.  Such a bulge is the result of
overheating due to low water or the presence of scale
or ol

A bulge in the fire sheet of a horizontal tubular boiler,
if caused by overheating because of oil, is frequently of
considerahle area, but may be more or less shallow,

The distorted area may extend longitudinally from
girth seam to head seam and girthwise through an are
of 90 degrees or more. If the depth of the bulge does
not exceed the thickness of the plate and the oil can
be entirely eliminated, no repairs, save perhaps calking

By George M. Davies

of the seams, are necessary since the reduction in the
thickness of the plate has heen negligible. Any effort
tor “set up™ or to “drive back™ a hulge of great area is
likely to produce a number of comparatively small pock-
ets in which sediment can accumulate—a condition which
i eomsidered more dangerous than the slightly distorted
plate. If the depth of the bulge indicates a dangerous
reduction in the thickness of the plate, a new fire sheet
may be necessary,

When a new fire sheet is installed, the lomgitudinal
seams mist be located well above the fire line, Tt is
good practice to attach the new sheet on one side at the
original longitudinal seam of the course, On the other
side, the new seam should be located so that it will “hrealk
juint” with the longitudinal seam of the adjoining
course ; that is, the two seams should not be at the same
point on the circumference of the boiler.

The repair of bulged metal weakened by overheating,
due 1o an accumulation of scale, is often of a less exten-
sive nature than that described above, A coating of
scale on the fire sheet of a boiler may be of considerable
thickness without causing dangerous overheating of the
plate. As the scale increases in thickness, a point is
reached at which it ceases to he merely a caunse of added
fuel expense and becomes a hazard as well.

What this dangerous thickness is depends on the na-
ture of the scale. Sometimes scale in dangerous amounts
does not adhere persistently to the plate but breaks off in
flakes and accumulates in a loose form.

In some cases, it may not deposit as scale at all but
may remain as suspended matter that accumulates as a
sludge which gradually settles on the heating surface. In
either the solid or the loose form, this foreign substance
within the hoiler may retard the heat transfer to such
an extent that overheating occurs,

In that event, the pressure tends to force the plate
out of shape. Such a change frequently causes the scale
to break off or to shift its position, thus permitting the
water to reduce the temperature of the plate to normal.
In such cases, the bulge is not of great depth, and the ma-
terial has not been seriously damaged. Consequently,
a crew of skilled workmen can heat the distorted part
and restore the sheet to practically its original contour.

If the accumulation of scale is not dislodged when the
shell plate bulges slightly, the overheating and bulging
may continue until the plate ruptures and leakage de-
velops at the apex of the bulge. Baps or bulges resem-
bling the crown of a derhy hat are not uncommon where
poor feed water iz used and where the boilers are not
cleaned as thoroughly or as frequently as they should
he,

[f the depth of such a bulge is not more than 25 per-
cent of its diameter, it mayv be possible to restore the
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plate practically to its original shape by proper heating
and hammering.  Even if there 15 no rupture at the apex
of the bulge 1t 1s well to drill a hole of about 1-inch
diameter at that point in order to determine the thick-
ness of the plate and to facilitate the upsetting of the
bulged metal. A welding torch, secured 1o a long handle,
may he used to heat the plate on the outside surface
while the outside surface 15 hammered. A cast-iron form
of proper shape can be uvsed to advantage inside the
hoiler as a face plate.  After the bulge is “set up,” the
hole that was drilled in its apex should be reamed and
closed with a rivet,

Lap Seam Cracking

it The question has arisen as to just how warrow the delinition of
typical lap seam cracks iz, It is recogmieed that the v=val tepe of cracking,
extenfing froms rivel Dole 1o rivet hole, hios been fairly well established
as Utypical lap seam cracking.”  On the other hand, there are ather types
|:-E cracking in connection with lap sesm bolers, as for mstance those Ly s
of cracks wlich are m the solul sheet immediately underneath the plate
Tap. It 1% in conmection with this lotter ty) of cracking that we have
sent this yuestion,

Wil yeu be oso kind as to answer the following spezific query:

ls the tvpe of cracking foend in lap seam hovers extending  from rivet
hole to rivet hale the only example of Jap seam cracking or con s
deseriotion be extended to include cracking in the zolid sheet adpscent to
the plate lap .1_|r|-:I o an axis parallel o1 angitudingl seam of the bailer ?

We are quite anxicns W secure a qualified opinion because of the fact
that a boiler recently developed a crack aljacent o the lonpgitudinal seam
and _thr question has arisen as tw whelber or not such a crack can be

repaired by patching,  The boiler in guestion is of the horien tabular
yie having a dome.  The crack acourred in the partic am adja
cent to the point on the shell where he attached, here was
ample distance between the seam and the in the dome flange

although |1|.'|-.||.1E.-=l:i-.-||.'.|l'j{l thi= section of the hoiler shell was more rigid than
ather portions of e shell along the secam.  Since mast state codes prohibit
patehing of boilers 1o owhich ty e AP AEAm o king has developed, 1t iz
of utmost concern that we be perfectly sure of owr ground and of the
proper classification of the form of cracking we have illustrated in the
sketch bhelow. A C. L.

A —The sketch submitted with the question is illus-
trated in Fig. 1.

As stated in the question, most state codes prohibit
patching of boilers in which typical lap seam cracking
has developed.  For example:

The Industrial Code of the Department of Labor of
the State of New York, Part 11, Existing Installations,
Power DBoilers, states as follows:

The shell or drum of a boiler in which a typical “lap
seam crack” s discovered along a longitudinal riveted
joint for either butt seam or lap joints shall he per-
manently discontinued for use under steam pressure.
By “lap seam crack” is meant the tvpical crack fre-
quently found in lap seams extending parallel to the
lomgitudinal joint and located either between or adjacent
to rivet holes.

{ In answer to the specific query, it is my apinion that

the crack in the solid plate immediately underneath the
plate lap is a typical lap seam crack, adjacent to the rivet
holes, )
_ This erack is typical of lap seams and is due to grooy-
ing caused by the working of the edge of the plate into
the shell, generally caused by the impraper rolling of
the shell at the time of manufacture, or hy excessive
calking. .

The question of whether the hoiler can be patched or
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shoulid be remaved from service is best settled by having
it exanined by a qualified nspector of the state in which
the boiler is operating. His decision is usually final,

Layout of Steel Hopper

(1—1 have made a crude sketch of a f-inch steel hopper.  There are
no dimensions given. 1t is an easy problem to lay out, !I's it possilile ta
waork out a formula to get the correct bend in the valley? 1 use Smaley’s
Tables. I T. M.

A—T do not know of any formula for computing the
vallev angle of a hopper.

A typical method of determining this angle is illus-
trated in Fig, 2,

Through ¢ any point on g-b draw d-c perpendicular

Elavatiaon
Fig. 2

to g-0 and continge this line bevond ¢, Make c-f in the
plan equal to ¢'-c" of the elevation. Connect b-fi,
Through ¢ erect a perpendicular to the line b-fi locating
the point £ With ¢ as a center and with the dividers set
equal to ok, draw an are cutting the line a-b at &', Draw
the lines o-&" and ¢-&'. The angle d-&'-¢ shown as angle
a1z the required angle,

Formula for Dished Heads

—Waould u furnish me with a farmu’a for dished heads, cold made
sectional y
Il elers ranze [rom 24 mches te 10 feet & mches and the dish
ranges from 24 inches to 10 feet radius. A. T, 15

A—The radius of the hlank or disk hefore dishing is
deterimmed as illustrated m Fig, 3.

Layout the shape of the head full size and draw the
neutral axis of the plate as indicated by the dotted line.

A 1

5 |-‘-—-—--————————---'*.L-——--D—-—— __________ e

r=0



Connect the center O with the center of the corner
radius extending the connecting line to cut the neutral
axis of tl'_u- plate at 5. Draw a line at 90 degrees ta the
cetiter line through the center of the corner radins P
extending this line to cut the axis of the plate at c.

Faint o is located where the center line of the hear
cuts the neutral axis of the plate.

Connect a-F with a dotted line. The radius of the
blank or disk hefore dishing is equal to a-b 4 b-¢ 4 ¢ il
measured on the neutral axis of the plate as shown by
the dotted line, Fig

T:"i.‘_* method may be used for obtaining the required
size ot the disk for heads dished hot or cold.

Laying-out Processes

much

interested in

COUTSs \
W B T

A —The question is too general for a complete discus-
siom in the space allotted to this th'||;11’l'1|l'||1. [ wionld
recommmend that vou obtain a copy of “Laying-Cht for
Boiler Makers,” published by the Simmons-Boardman
FPublishing Corporation, 30 Church Street, New York.

This ]Jl:lsL deals with the various methods of laving-
out both m the shop and in the drafting room. [t also
gives a practical discussion of the methods of laving-
out, in considerable detail, different types of hoilers,
tanks, stacks, bins and irregular sheet metal work.

W ashout
Plug Chaser

A ~.1'm],]v little device which pProves a great conven-
ience in engine house work is the washout plug chaser,
shown in the illustration. This labor saving device is
now in use at the Joliet, I1L., shops of the Elgin, Joliet
& Eastern, The threads of brass washout plugs, even
when removed every 30 days, frequently hecome pretly
well filled with lime, carbonized oil and other foreign
material which is difficult to remove by ordinary hand
methods, especially without some damage to the threads,

The device shown in the illustration consists simply of
a hand wheel and chuck arrangement for turning the
washout plug while a hand thread chaser is used to run
up the thre: il and clean out all t-nrl&.{tl material without
removing any metal. The entire jig is mounted on a

Washout plug chaser

U-Lracket made of 2-inch hy 134-inch stock measuring
S inches between the vertical sides and 6 inches high,
his bracket is holted to a supporting plate on a tool box
and equipped with a 12-inch hand wheel, friction hearing
and driving jaw on one side and a tail stocl with a 4-inch
hand wheel and 34-inch serew on the other side to hold
the washout [~I||-- i1 the driving jaw and also center i
The driving Jm.'. also is equipped with a center so that
the washout plug wiall run true. A tool rest is provided
parallel to the center line of the device and on the side
next to the workman, This serves as a guide and sup-
port for the hand-operated thread chaser tool as it is
moved parallel to the axis of the washout plug and
cleans out the threads.

Commerce Chamber Issues
Trade Association Pamphlets

Manufacturers will find of interest and value two pub-
licatioms Just issued by the Trade Association Depart
ment of the Chamber of Commerce of the United States.
They carry the following titles: ' Development of Trade
\ssociations,” and “Use of Trade Association Statis-
tics in Manofacturing.”

The Brst pamphlet traces the evolution of the trade
association movement and analyvezes the development aned
present activities of trade associations and their services to
members, as well as to the pubilic and to the Govermment
This pan I[>|1h.t appraises the position and significance of
trade associations in the economic svstem, and stresses
the value of trade associations to business, The growth
m extent and scope of various activities of trade asso-
ciations, such as trade promotion, statistical vices,
umiform  cost accounting, and commercial arbitration,
since the foundation of early trade groups in the last
century to the present day, 1s brought out in this study,

The secodrd ]mh]lc"tllml through examples, descrihes
in a non-technieal manner ways in which association data
are applied by business men in solutions to internal prob-
lems of management, The survey cites illustrations of
how production and sales statistics are used by individual
concerns; for example, in appraising supply and market
conditions in the industry and in determining how much
to produce or to stock. A section of the pamphlet is
devoted to the value of trade association cost statistics
as aids to executives in their efforts to eliminate ineffi-
|:1'L'||{'_'.' and waste, s0 as to reduce costs of production amd
distribution.  The uses of industry price statistics by in-
dividual comeerns in deternmining  the most profitable
prices to be placed and in correlating available associa-
tiom statistics to obtain a comprehensive industry picture
are treated.

ser

Hiawatha Completes Two Years of Service

“A fAnancial success at the tender age of l'.wn 15 the
expression used by the Chicago, "'.||]1.-\.'1L|L: @, Paul &
Pacific in calling attention to the completion of 111.“ VEATS
nf service Iy thr. Higwathe between Chicago and the
Twin Cities on May 29. During this period the train
carried more than 330,000 paying passengers, and its
oross revenues exceeded 52,600,000, During 1936, gross
earnings of the Hiswathe, and overflow sections oper-
ated [requently, amounted to $3.62 a train-mile. Chper-
ating costs, mcluding nterest and depreciation, were
£1.13 a tram-mile, leaving net earmings of $2.49 4 mile.
However, a proportionate share of track expenses, taxes,
solicitation and miscellaneous costs are not taken nto
comsideration.




Selected Patents

Compiled by Dwight B Galt,
Patent lawyer, Earle Building,
Washington, D, C. Readers de-
siring copies of patents or any
information regarding palents
or trade marks should corres-
ponid directly with My, Galt,

1,933,229, BOILER. GEORGE A. STACEY, PHOEBUS, VA, AS
SIGXOR OF ONE-HALF TO CHARLES C. CURTIS, HAMPTON, VA,
Clitim.—A  boiler construction comprising & combustion chamber, twoe

upper and two lower groups of fAue tubes, forwardly extending side and
crown  water  legs, r.-;u-w“ntlj- extending side and crown water |E,E.‘-. a

o0

Qo

horigontal water leg connecting the two forwardly extending side water
legs and disposed between the upper and lower groups of flue tubes, a ver-
tical medial water leg depending from and communicating with the rear-
wardly extending crown water leg and disposed between both the upper
tube groups and the lower tube groups a horizontal water leg connecting
one of the rearwardly extending side water legs and the medial water leg
and disposed between one of the upper tube groups and one of the lower
tube groups, amd means cloging communication hetween the combustion
chamber and one of the lawer tube groups. Six claims,

1925026, WATER TUBE LOCOMOTIVE
AUSTIN, WYNNEWOOD, PA,

Claime,—The combinatlon o a locomotive boiler, of a casing encloding a
fire-box and the barrel of the boiler, apd having at its forward end a smoke-
bax; a longitudinal upper drom extending throughout the length of the fres
box and barrel; a series of longitudinal manifolds at each side of the upper
drum; a lower transverse drum at the rear of the fire-box and & pair of trans-

BOILER. "WILLIAM A.

werse drums at the forward end of the fre-box, one driom heeing mounted wpon
the other drum and communicating one with the other; longitwdingl lower
manifolda at each gide of the fire-box; tubes at each side of the fire-box con-
necting the manifolds of the lower header with thoese of the opper beader; trans-
verse drums in the Larrel of the bailer; longitudinal lower manifelds connecting
the lower transverse drums and manifolds connecting the rear transverae dram
af the barrel of the boiler with the upper transverse drum at the forward end
aof the fire-box; aml & series of tubes conpectine the bower manifalds with the
upper manifelds  Fourteen claims.

19,455, STEAM BOILER. JTOHN E. BLACK, DECEASED, LATE
OF RUMSEN, M. I, BY FULLER LEHIGH COMPA? MESNE
ASSIGNEE, NEW YORK, N, Y., A CORPORATION OF DELAWARE.

Claim.—A water tube laotler of the Strling type having an arch below

and in frood of the lower drum of the boilee, cooling tubes to support
sard arch, n WEI.“ 5u1||al-|'lc|!_u|.l|.-n amid Exlumling upwardly fram  said
arch o a point in fromt of said Jower drum, backing plates ?nr said wall

166

having vertical bull portions on the front thereof, =aid wall cemprising
tile and said bulbs engaging recessee in said tile, whereby the tile are
permitted free expansion in & generally wertical direction and an angle

member connected to said lower drum, said backing plates baving heoks
couprerating with said angle member 1o form 5 gas seal and the plates
being sulstantially in contact with each other to form a continuous backing
for the tile,  Twenty-two claims.

HOT.WELL FPREHEATER AND CONDENSER FOR

1,839 130 C
e EDWARD F, SULLIVAN, SOUTH PORTLAND,

LOCOMOTIVES,
MAINE.

Claim.—A hot-well preheater and  condenser dor locometives having 2
main water-supply tank and a main feed-water heater, comprising a
relatively small fank disposed beneath zaid main water-supply tank, &
pipe coil in said small tank through which hot condensate water and

exhaust steam from the main fecd-water heater of said locomotive travels
o ibs course o the sasd mamm supply tank, a discharge pipe from said
coil rizing through the water in said main supply tank and terminating at
an alevation above the highest normal level of the water in said suppl
tank, a pipe through which feed-water may be discharged from said stna[,i.
tank, and means of communication hetween the interiors of said small
tank and said main watersupply tank. Three claims,

1,926,930 BOILER CLEANING APPARATUS. CHARLES BA.

CHER, NEW YORK, N. ¥

Clars,—The combination with a tube hoiler and its setting, of a blower,
a pape connecting said blower with the lower part of the beiler setting
for conducting air under pressure {rom the bower to the combustion
space of sabd boler setting, a receptacle, o secomd pipe connected to the

L

_:_

lirstementioned

said first pipe

the receptable, a7 valve

amd
hetween the hoiler setting and the point of connection of the second pipe.
a wvalve in the second pipe, the second pipe having o capped opening be-

e ta

tween the valve therein and the connection of the secon pipe with the
first mentioned pipe and a detachable tube lepding from the air inlet end

:": the blewer and adapted to be placed at the ends of the boiler tubes.
e claim,

POSITION OPEN

W ANTED—First Class Plate Layer-out and Developer. Advise

experience and wages desired in reply. Address Box 599,
EOILER MAKER & PLATE FABRICATOR, 10 Church Street,
MNew Yaork, M. Y.




) Leakage Through
A — Tell-Tale Hole

Indicates a Fracture

Immediately

You are NEVER sure by the Hammer Test Method.
You are ALWAYS sure by the Electrical Test Method.

FLANNERY BOLT COMPANY

BRIDGEVILLE, __ PENNA.
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JaL SEAMLESS BOILER TUBES

roll-in faster and save you money;
they are stronger and more ductile

With J&L Seamless Boiler Tubes,
you can speed up your tubing
operations . . . save time and
money . . . turn out berrer work-
manship. And your customers
will appreciate the better quality
.. the greater strength and safety
. . . the longer service life of
J&L Seamless Boiler Tubes.
Jones & Laughlin Seamless
Boiler Tubes are made of high
quality steel . . . especially se-
lected for the purpose. There
are no welds . . . no weak spots.
The forging action which char-
acterizes the exclusive Jones &

Laughlin method of manufacture

JONES & LAUGHLIN

PITTSBURGH,

increases the density of the metal
..develops extra strength, safety,
toughness and ductility.

Save money with J&L Seam-
less Boiler Tubes. Turn out hetter
work in less time, at lower cost.
Make your boilers more salable,
with longer service life for your
customers. Specify J&L . . . for
greater customer satisfaction and

increased profits.
* * *

A special bulletin on Jones & Laughlin
Seamiess Boiler Tubes will be sent
on  request. Write today, on your

business letterhead, for your copy,

STEEL CORPORATION

PENHSYLYANIA

MAKERS OF HIGH QUALITY IRON AND STEEL PRODUCTS SINCE 1850
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