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Preface.

SINCE the organization of The Union Switch & Signal Co. a large amount of

work has been performed in the interlocking and block signaling field. A few
statistics illustrating the scope of our business may prove of interest, and will
certainly be instructive as showing the widespread and growing demand for safety
appliances on railroads.

The Saxey & FarMER IMPROVED INTERLOCKING MAcHINE is of the type
which i1s most widely in use throughout the world, and almost to the exclusion of
other types on this continent. More than 900 distinct plants, containing over 16,000
levers, have been built by us, and equipped with this machine. Nearly every rail-
road in the North and East maintains at least one of these installations, while most
roads have a great many more than one. For instance, on a certain great system,
there are in service about 200 machines that contain in excess of 4,100 levers, while
on one of the large railroads in the East there are 175 machines, containing 2.200
levers. 1

The ELecTro-PNEUMATIC INTERLOCKING MAcCHINE, which is the highest
development of the idea yet reached, is in use at 46 different points, comprising
1,600 levers. A large proportion of these plants are at the most important terminals
in the country, where the performance required of them is of the most exacting
kind: the Union Station at St. Louis; the Pennsylvania Railroad terminals at
Jersey City, Philadelphia and Pittsburg; the complicated grade crossing at Stewart
Avenue and Twent}'-ﬁﬁmnd Street, Chicago; the Philadelphia & Reading Railroad
terminal at Philadelphia; the Chicago & Northwestern Railway terminal at Chicago,
and the Boston & Maine Railroad terminal at Boston are amongst some of the
larger places.

In ELECTRO-PNEUMATIC AUTOMATIC BLOCK SIGNALING a most encouraging
progress is to be noted. About 1,500 signals have been erected, which, placed one

third of a mile apart, about the average distance, cover five hundred miles of road.
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The Union ELecTRic BANNER, TARGET AND DISC SIGNALS are widely dis-
tributed, and are in common use, not only as automatic block signals, but as a
protection for isolated switches, junctions, tunnels, drawbridges, sharp curves, and
for many other purposes.

The Unton Lock aND BLock SysTeM is also being extended, and now com-
prises nearly 600 block instruments in actual service.

Even a careless examination of this book will show that we are prepared to
furnish any sort or kind of interlocking, block signaling, switch or frog work that
commends itself as safe and reliable, but with devices whose main claim to atten-
tion is their cheapness we do not care to deal. All of the special arrangements
that we manufacture are fully protected by patents, our rights in which we propose
to maintain and protect.

In our last catalogue, issued in 1889, we endeavored to accomplish two things;
first, to describe and illustrate the devices manufactured by us, and, second, to
explain the theory and principles by which we are governed. The edition of 1889
(8,000 copies) is exhausted, but it has been so widely distributed, and the railroad
public is now so well informed as to the best signaling practice, that we shall
confine ourselves in the present volume to an illustrated list and description of
the articles which we manufacture and erect. The present work, therefore, aims
only to show the machines, signals and methods which are considered reliable and
best for the object to be accomplished.

We shall take pleasure in showing our works and in explaining our methods
to all those interested in railroad signaling and maintenance who will do us the
honor of calling on us.
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How to Order.

N ORDERING material for repairs, if single parts only are needed, they will
be found illustrated on the Plate devoted to the arrangement to which they
belong, while on the page or pages following a descriptive list is given. If a
Saxby & Farmer Latch Handle is wanted, it should be ordered as * No. 26, Plate
3" which i1s all the description that is necessary, since only one kind of Saxby &
Farmer Latch Handle is made. A Saxby & Farmer Lever, however, 1s made in two
sizes, and the order in that case must read *No. 22, Plate 3, for distant signal,”
or for one of the other purposes named in the description of the part.

It would have been impossible to describe all of the combinations of parts,
but we are able to promise that anyone wishing to order certain assemblages
such as a “Saxby & Farmer Lever Complete,” may do so in the confidence that
all of the parts naturally belonging to that combination will be sent.

To order successfully, state the number of the part, the Plate on which it is
illustrated, and if it is made in more than one form, give the particular kind that
is wanted; also state whether the shipment is to be made by express or freight.

In a field so new as signaling 1s in this country, it follows that a consider-
able amount of experimenting will be done, and during the life of The Union
Switch & Signal Company many devices have been tested which, on experience, have
been considerably altered or abandoned for something better.  We do not illustrate
or describe any of these original forms, but beg to assure our patrons that the
patterns are kept in stock, and that we shall take pleasure in filling orders for any
broken or worn-out parts, upon being furnished with an adequate description, or
the part which it is desired to replace.

Our facilities for shipment are unusually complete, owing partly to our loca-
tion, which is eight miles east of Pittsburg, directly on the line of the Pennsylvania
Railroad, and in close proximity to the Baltimore & Ohio and Pittsburg & Lake
Erie Railroads.

We have a private telegraph office in our works, the address of which is

SWISSVALE, Pa.
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The Saxby & Farmer Improved Interlocking Machine.

PLATES 1 AND 2,

HE history of interlocking in this country, and for that matter throughout the
whole world, is indelibly impressed with the characteristics of this type of
machine. As used on this continent, it originally contained all of the checks and
elements of safety which were required, but the locking was inconvenient in many
ways, and before the present form was adopted the limit of combinations had
apparently been reached in the large machines which began to be called for at
about that time. The construction of the old locking in two tiers was often em-
barrassing and always expensive from a maintenance standpoint, since a slight
alteration, when it occurred in the lower tier, required that the machine should be
dismantled and thrown out of service. It was even found necessary to remove a
part of the walls of the cabin on several occasions in order to get the bars out of
the lower tier.
The discovery was also made that the particular form of box lock which
had always been regarded as a necessary element of the machine was extremely
limited in its application and, owing to its peculiar construction, practically usecless

when more than two or three levers were involved.
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THE SAXBY & FARMER IMPROVED INTERLOCKING MACHINE. - Continued.
PLATES 1 AND 2,

All of these defects led us to seek for some simpler and more rational
form of locking, which has been secured to an eminent degree, and has been used
exclusively in our work for the past three years.

In the present machine the rocker and link, which transmit the movement
of the latch handle to the locking, have been retained, but the ancient “flop™ has
been replaced by a squa'ru shaft, which revolves in turned bearings and drives the
long locking bars exactly as was done in the old machine.

The locking is now disposed in one tier, and any required changes may be
made by removing the caps which prevent the locks from lifting and protect the
parts from dirt.

The arrangement of the bars permits the greatest amount of locking in the
smallest space and, since the small cross-locks only are driven by impact, the wear
on the dogs is reduced to a minimum. In this feature the locking differs from,
and is superior to, any other form that we know of

We do not attempt to give a detailed description of this machine, since our
space is limited, and it 1s familiar to most practical men: to others who are not
familiar with it we shall be happy to send the information in another form.

A detailed list and description of the parts will be found in connection with

the two following plates.
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PLATE 3.




Saxby & Farmer Improved Machine.

LARGE PARTS.
PLATE 3.

THE FRONT OF THE MACHINE 1S THAT PART OCCUPIED BY A MAN WHEN OPERATING THE LEVERS.

MNo.

o=

o |

LY

1

12

13.

14.

ORDER BY PLATE AND NUMBER.
LEc,
Borrom RaiL.—This is made in two sizes, 4-way and S-way; a 4-way is shown.

Borrom RaiL.—This form is used only when it is desired to add a lever to the out

side of a machine already in service.
Car ror Borrom Rarr.
LEVER SHOE.
Tor Prate.—This is made in two sizes, 4-way and 8-way; a 4-way is shown.

Exn Strir For Tor PraTe.—This is made in two forms, right-hand and left-hand; a
right-hand strip is shown.

Tor Prare.—This form is used only in connection with No. 3, when it is desired to

add a lever to the end of a machine already in service.

Bearivg ror Froxt, InTERMEDIATE AXD Back Ramns—This is made in many sizes;
the particular size is always cast on the part and should be named in ordering

duplicates ; an 8-way is shown.
Front Rain.—This part is made both as a 4-way and an S-way; a 4-way is shown.
Car rFor Front RaiL—This is also made as a 4-way and 8-way; a 4-way is shown.

InTERMEDIATE RaiL.—This part is not used until the number of spaces in the locking

bracket exceeds 20. It is made in two sizes, 4-way and S-way; a 4-way is shown,
Car rFor InTERMEDIATE Raln.—Made as 4-way and S-way; a 4-way is shown.
Back RaiL.—This is made as a 4-way and S-way; a 4-way is shown.
Lerr-Haxp Exp Brock.
INTERMEDIATE Enp Brock.
Rieut-Hanp Enp Brock.
Car For Locking Bracker.—These are made in lengths to suit the locking brackets,

Locking Bracker.—This form is made in many sizes, which are distinguished by the

number of locking bar spaces contained in each one; an S-way is shown.

13
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SAXBY & FARMER IMPROVED MACHINE, LARGE PARTS.—Continued.)
PLATE 3.
QUADRANT.
Rocking Link,

Lever.—This is made in two sizes: the first (the one shown) is for the operation of
switches, locks, movable frogs and home signals when not too far from the tower.

The second size is used always for distant sigrnals, and sometimes for home signals,
LatcH Snoe,
Larce Ron,
Universar. Link,
Latcy HaxnLe,
LatcH Srrine,
LatcH Rop THimuLE.

Lockine Suarr.—The kind shown is an 8-way, and is used when the number of spaces
in the locking bracket does not exceed 20; it is made in different lengths, deter-
mined by the number of spaces contained in its locking bracket. Some of the
earliest shafts were made of round steel, and if new drivers or other parts are

desired for them the shape should be stated.

Locking SHarT WitH InTERMEDIATE Rarn.—This style is made in different lengths,
but is only used when the number of spaces contained in the locking bracket
exceeds 20, The remarks appended to No. 29, concerning the determination of

lengths and round shafts, apply to this as well. A 24.way is shown.
CraNk ForR LOCKING SHAFT.
Driver ror Lockine Bar—Standard,

Driver ror Locking Bar—This form is used only when a new driver is to be applied
to a machine already in service.

Fiuing Brock ror No. 38

Tain Lever.—Made in two sizes to correspond with the levers No. 22,

4o-Lu, Weicnr, | For the tail lever. A 56-Ib. weight is also made and can be furnished

I
|
e if desired. These weights are also used on the counter-balance
|

14-Ln. WEIGHT. levers of signal poles,

PLATE 4.

View of tracks and signals at Detroit, Mich., operated by a Saxby & Farmer

Improved Interlocking Machine. Another view of this place is shown on Plate 5.

4



PLATE 4.



ﬁﬂ:z:ur 9 v



=

i =

1—1’

=R

10.
11.
18,

13.
14.

32.

33
34,
ah.

Saxby & Farmer Improved Machine.

SMALL PARTS,
PLATE 5.

ORDER BY PLATE AND NUMBER.

BoLT, 3+"x 17", for fastening leg to upright timber.
Bovrr, 3" x 7", for fastening leg to bottom timber.
Wasner, 33", for Nos. 1, 2 and 7.

Borr, 38" x4", for 14-1b. weight.

Bort, 54" xa12", for 40 and 56-b, weights.

Bort, 3{"'x2
Bort, 34"

13", for fastening bottom rail to intermediate leg.
x 21" for fastening bottom rail to end leg.

BoLt, 38" x 214", for clamping driver to locking shaft.

Bowur, 55”.&2”, for fastening lever and tail lever to lever shoe.

Borr, 14" x21", for fastening quadrant, middle and front.

Bort, 12" x21,", for fastening crank to locking shaft.

Bort, 14" x 178", for fastening bearing of locking to leg, and back end of quadrant to
top plate.

Bovut, 14" x134", for fastening cap to bottom rail.

Bovrt, 14" x13%”, full head, for fastening top plate and end strip to leg.

BoLt, 14" x 154", !4-head, for fastening top plate and end strip to leg.

Bovt, 33" x1"”, Hex head and nut, check bolt for end of tail lever.

Lever NUMBER.

Die ror Rockixg Livk.

Car Screw, 1" x 13", for fastening cap to locking bracket.

Ser Screw, 3" x 34", for fastening link pin.

Tar Bovut, 33" x 114", for fastening locking bracket to back rail

Tar Bort, 14" x114", for fastening top plate to leg.

Car Screw, 14" x11;", for fastening lock rails and end blocks to bearings.
MacHINg Screw, 35" x 134", for fastening cap to middle rail

Tap Bovur, 14" x134", for fastening latch shoe to lever.

Cap Screw, 34" x214", for fastening locking bracket to front rail.

Cap ScreEw, 34 x 434", for fastening locking bracket through end block to bearing.
DoweL Pin, 3§ x214", through bearing and leg.

Dower Piv, 34" x2”, through top plate and leg; through lever shoe and lever.
DoweL Pix, 34" x112"”, through latch shoe and lever.

Dower Pin, 14" x114", through 3;" dog to locking bar.

Dower Py, 14" x1", through locking rails to bearing ; through 3g” and !:" dogs to
locking bars.

LeveEr SHoE PIN, 1"3.;_1;,,5"_
Rocking Liwk Pin, 1" x 38",

SwiveL Pin, flat, 1" x 254",
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36,

aT.
3s8.

39,
40,
41.
42,
43.
44,
45.
46,
47.
48,
49.
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62,
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64,
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67.
68,

70.
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SAXBY & FARMER IMPROVED MACHINE, SMALL PARTS. — (Continued.)

. a : . PLATE 5.
Turwep Pin, 14" x 2", for fastening swivel pin to universal link.

SeriT CotteEr, for No. 86,

Turvep Pin, 14”7 x 14", for fastening latch handle and number plate to lever, and
universal link to locking crank.

S5ruiT Corter, for No. 38,

Piece or Lockine Bagr, 14" x 34" in section (any length).
Piece oF 3{" x 3{" SteeL, used for cross locks (any length).
Ricut Haxp Tarret, 34"

Lerr Hanp Tarper, 34"

Rigar Hanp Tarrer, 15"

Lerr Hawo TarreT, 1"

Ricat Hanp Tarrer, 3{".

Lerr Hawp Tarpet, 34".
Friring Piece ror Locking Bar

|

- Firring Pieces ror Cross Locks.

RicHuT-Hanp TruNniOn.

Lerr-Haxp Truxnion.

River, 14" x 148", for 34" locking dogs, Nos. 62, 65, 67, 68, 69, 71, 72, 73 and 74.
Rwver, 11" x 144", for 14" locking dogs, Nos. 61, 64, 66, 7
River, ;" x14%", for 34" locking dogs, Nos. 60, 63.
River, 11" x 14", for trunnions.

River, 14" x 1", for driving piece and block.
Driving Piece anp Brock,

Locking Dog, 35" x 14"

Locking Dog, 14" x 15"

Locking Dog, 3" x 14",

Locking Doe, 34" x 15",

Lockme Dog, 14" x 15",

Locking Dog, 34" x 14",

Lockmveg Dos, 15" x1".

Lockixg Do, 34" x 1",

Lockmc Dog, 34" x1",

Lockivg Dos, 34" x1".

Locking Dos, 14" x1"

Locking Dog, 37" x1".

Locking Dos, 3{"x1”,

Locking Dog, 34" x1", offset.

Lockmne Doc, 34" x 1", offset.



Patents Relating to Mechanical

NAME,

W. BUCHANAN,

W. BUCHANAN,

H. JACKSON,

G, CUMMINGS,

H. JACKSON,

H. JACKSON,

G. CUMMINGS,

. W. SPANG,

H. JACKSON,

H. JACKSON, . ¥ I
H. JACKSON anp F. 5. GUEREER,
G. CUMMINGS,

SAXBY,

H. JACKSON,

5. VOGT, ; ;
W. axp W. W. BRIERLEY,
. F. COX, : ;
. F. COX anp R. H. SOULE,
WOOD (Re-issue),

5. GUEREER,

. G. CUMMINGS,

FISHER,

. F. COX,

H. JACKSON,

. N. FORNEY,

. F. COX,

. JOHNSON,

. F. COX,

. F. COX,

. N. FORNEY,

. N. FOENEY (Re-issue),

. F. COX (Re-issue),

. G CUMMINGS,

. G. CUMMINGS,

G, CUMMINGS,

. G. CUMMINGS,

. G, CUMMINGS,

G. CUMMINGS, , ; :
. W. BLODGETT awp G. B. HARDY,
T. HAMEBAY,

. B. JOHNSON,

T. HAMBAY,

T. HAMBAY,
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29,

4,
20,
22,
24
a1,
14,
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Interlocking.

3, 1877,

1877,
1874,
1874,
1379,
1879,
1874,
18749,
15880,
1850,
1580,
1850,
1880,
1880,
1580,
1880,
1580,
1881,
1841,
1881,
1881,
1881,
1581,
1881,
18381,
1882,
1882,
1882,
18582,
1882,
1882,
1883,

2, 1883,

14,
3,

1883,
1883,
1883,
1883,

. 1883,
, 1883,
, 1584,

1585,
1585,

1855,

NUMBER.
146,424
148,445
213,754
216,510
217,536
218,123
218,406
221,625
223,515
223,650
234,540
296,490
230,200
230,418
931,511
231,648
232,176
93H 861
8,614
240,904
245,704
245,455
246,662
250,075
250,617
255,774
259,865
262,931
266,350
266,802
10,237
10,265
270,024
271,608
271,808
274,123
276,564
297,118
284,716
209,618
310,519
323283
320,643
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Stevens Machine.
PLATE ¥,

HIS machine, although it 1s made of the best quality of material, has no pre-

liminary locking arrangement, and is best adapted for throwing side track
switches or switches in ladder tracks where it would be inconvenient and expensive
to have a man running from one switch stand to another, or to have a number of
men stationed at the different switches. By assembling all of the switch stands at
one central point in the form of a machine, one man can easily do the work of
half a dozen under the old plan, and do it better.

If locking is desired, it can be supplied of the ordinary Stevens type, but
we do not advise the use of this machine for anything but yard work.

As it can, like all other machines that we build, be placed in either a high
tower or at the ground level, it is best to specify its location in ordering.

A list of its parts will be found on the next page.
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Stevens Machine.
PLATE 7.

ORDER BY PLATE AND NUMBER.
LEG.

Turvep Py, 114" diam., on which lever moves.
Lever (used only in high tower).

Lever (used only in low tower).

Latcu Suor,

Latcu Rop.

Latcu Srering,

Latcu THIMBLE,

Latca HawbDLE.

QUADRANT.

Bearing, (This is made in two sizes; the smaller one is shown.) Specify the number
of bars when ordering.

Locking PraTte. Specify the number of bars and the number of levers when ordering.
TarpET Livk.
Taprer. Specify the size of the machine and the number of locking bars when ordering.

B M

SteeL PraTte 1" x&% Used as a cap for the locking and for locking bars. (When
wanted as a cap, specify number of levers in machine.)

Tar Bovr, 34" diam., for fastening the cap to the locking plate.

Tar Bour, 14" diam., for fastening locking plate to bearing.

Tar Bovr, 14" diam., for fastening quadrant to leg.

Tar Bour, 14" diam., for fastening latch shoe to lever.

Bovrt, 4" diam., for fastening legs together in machines containing more than two levers.
Bovrr, %" diam., for fastening quadrant to leg.

Bort, 14" diam., for bolting bearing to leg.

WasHer, 134" inside diam., for No. 2.

Corter, 214" for lever pin.

LEvER NUMEER.

Locking Doc. Made in different shapes.

Turnep Pin, 14" x21{", for fastening tappet link to tappet.

Turnep Piv, 14" x 2", for fastening tappet link to lever.

Turnep Piv, 14" x 141", for fastening latch rod, latch handle and lever number.
River, 14" x114", for fastening locking dog to locking bar.

CorTer, 4" x 34", for turned pins numbers 27, 2§ and 29.
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Triple Ground Lever.

PLATE 8,

THE Triple Ground Lever is really an interlocking machine, since the Stevens

locking is attached to it. It is of great value where one or two switches and
one or two signals must be operated, and where it 15 not desired to maintain a
signal man. Its use is recommended at such places as the end of double track and
out-lying cross-overs. Since the end of double track is frequently moved, the inter-
locking device, through the simplicity of its construction, can be moved with it at

small expense.

ORDER BY PLATE AND NUMBER.

MNo.

1. Bask

2. Tor

3. Smart, 134" diam.

4, SEeT Screw, 34" x 34", for shaft.
5. Lockmvc Bar, 34" x 114",

: E Two forms of Locking Dog.

8. River, 4" x1", for locking dog.
9. PN, 14" x3", for fastening lever,
10. CrHan, ]

I R }f-::r attaching pin No, 4.
12. Bour, 548" x1%", for fastening top.
13. LEVER.

14, Rack.

15. Pixion.
16. Borr, 14" x114", for pinion.
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PLATE 9.
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Double Ground Lever.
PLATE %,

HIS device was designed for throwing a switch or cross-over and distant signals

at outlying points on the main line of a railroad, and is of particular value

on curves or at other places where the switch lights cannot for any reason be seen.
It is positively interlocked in such a manner that the signals cannot be cleared

until the switch is right for the main track, and, conversely, so that the switch cannot
be moved from the main track route until the signals have been thrown to danger.
The Double Ground Lever was the forerunner of the Triple Ground Lever,

which is illustrated on Plate 8.

ORDER BY PLATE AND NUMBER.

No.

1. Lock Barg, in ordering give length required.

2. Base,

8. Cuain WHEEL.

4. Locking Pin.

5. Corrar axp Dowgr Pix, for bearing of No. 6.

6. Sering, for No. 4.

7. Bort anp Nut, 4" x21%", for fastening No. 25 to No. 3.

8. Bovut anxp Nut, cheese head, for filling lock holes in Nos, 5, 19 and 20 : this is made
in two sizes, 34" x 214", for No. 3; and 38" x1%", for Nos. 19 and 20.

9. WasHEeRr, 33", for Nos. 8§ and 10.

10. Bort axn NuT, countersunk head, for filling lock holes in Nos. 3, 19 and 20 this is
made in two sizes, 34 x214", for No. 3; and 34" x11", for Nos. 19 and 20.

11. Hex Nurt. '

12, Wasner 34" For left-hand ends of Nos. 15, 16, 17 and 18.

13. Seuit CoTTER, o x13%".

SeLiT CoTTER, %" x 2", for right-hand end of No. 18.

i
2=,

15. Stup, for switch rod connection on No. 27; this also helps to join Nos. 19 and 27.
16. Stup, used only when a pipe connection is desired with No. 3.

17. Stup, for joining Nos. 2, 19 (or 20), and No. 27.

18. Srtup, for joining Nos, 2, 3 and 25.

19. Switcn Lever Casting, this is fastened to No. 2, and is used in connection with No. 27,

SwitcH LevEr CasTing, this is fastened to No. 2, and is used in connection with a
separate ground lever, in which case No, 27 is not provided.

[
=

91. Cuip, used with No. 20, when the separate ground lever is of flat iron.
99, Crie, used with No. 20, when the separate ground lever is of round iron.
a3, River, for fastening No. 21 or No. 22 to No. 20.

24. Cross ArM, for No. 25,

25, SieNaL LEVER.

28, STAPLE.

94, Swritcn LEVER,
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Standard Selector.

PLATE 10.

HIS is the Union Switch & Signal Company's Standard Selector, and is the
result of ten years’ practical experience in the manufacture of interlocking
material. The three pipes shown in the foreground are the ones which operate
the three switches that control the action of the selector. The motion is transferred
from the switch pipes through the trunnions, the motion plates, ctc, to the selector
itself. the rods in the selector being thrown out of engagement by dogs which are
attached to the driving bar; three of these dogs are plainly shown against the
nearest hook bar.

The selector itself is shown without the cover, which in practice is placed
upon it, and prevents the escape of the hook bar from the slide plate when the
latter is reversed.

The selector may be made in any size, although it is not usual to make
them larger than an s-way.

It is well to note that a selector is known always by the number of switches
which are connected with it, and not by the number of hook bars. The selector
shown ‘on the opposite page is known as a 3-way selector.

A detailed list of the parts will be found upon the next page.
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10.

12.

13.
14.
15.

146.

17.
18,
18.

31.
32,

Standard Selector.

PLATE 11,

SELECTOR is known by the number of switches which are connected with
it. Not by the number of hook bars.

ORDER BY PLATE AND NUMBER.

Cover.—Made in different sizes, 3-way is shown.

SeLector Base —Made in different sizes, 3-way is shown.

SLipE Prate.—Made in different sizes, 3-way is shown.
GuinE.—Made to suit selector base,

Hook Bar.

Outsipe Strir ror Base.—Made in different sizes, 3-way is shown.
Motion Bar.—Made to suit the width of base.

SeLecTor Doc.

Motion PrLaTe Base.—Made in sizes 1, 2, 3 and 4-ways; a 3-way is shown,
MoTion PLATE,

MaLLEABLE IRON ScreEw Jaw.

Hook Bovrr.—In ordering for repairs, state the length required.
Driving Bar ror Motion PLaTE,

Hook Bar Staxp.—DMade in different sizes

Car ror Hook Bar Stanp.—DMade to suit No. 14

TruNNION, STRAIGHT,

Trusnion, 13" offset.

Trunnion, 17 offset.

Trusnion, 114" offset.

Tar Bour, 34" x354", for selector dog.

Tar Bovr, 3% x 34", for outside strip.
AE 8 P

BorT anp Nurt, 14" x114", for cover.

Tar Bovt, 34" x1%", for hook bar stand.

Bort anp Nur, 35" x 134", for trunnions.

Steer RoLLEr, 17 x 34", for motion bar.

Rorier Pixv axp Nur, 54” diam., for steel roller.
SHackLE Hoox.

Pin, 54" x178", for shackle hook.

Pix, 58" x134", for screw jaw.

Srruir CorrTer, &% x1%", for trunnion.

Seuit CoTrer, W7 x 11", for 38" pins.

Seuit CoTTER, % x 78", for steel roller pin.
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Pipe Selector.

PLATE 1.

HIS selector is the one usually employed when home signals are operated by
pipe. It is, as the illustration shows, an extremely simple affair and is in
addition very reliable. It is usually placed immediately opposite the switch that is
concerned in the combination, and since the switch bar of the selector 1s then
connected directly with the lock rod of the switch, when either of its bars are
reversed, the selector locks its other bar and the switch positively. One of these

bars is shown in its reversed position.

ORDER BY PLATE AND NUMBER.

MNo.
1. Base
a, Car,

3. Tar Bour. 14" x 78", for fastening cap No. 2.
4. SignaL Bar.

5. Switcn Bar.

6

Driving Bar,
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PLATE 13,
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Hook Gear.

PLATE 13.

HE hook gear is really a one-way pipe selector, and has one feature of par-
ticular importance, which is the locking arrangement for the switch. The
shifting bar of the hook gear is a continuation of the lock rod of the switch,
and by referring to the cut on the opposite page it will be seen that the hook
bars, as shown by the one on the left-hand, have their ends formed of round iron,
which when one of them is reversed projects through the shifting bar and accom-
plishes the same purpose as a facing point lock. The advantage of this arrange-
ment will be readily seen, since it secures an independent locking of the switch.

ORDER BY PLATE AND NUMBER.

Mo.

1. Bask.

9. Corner PrLaTe. (This is made in two sizes; specify which is needed.)
8. Tar Bovt, 14" x1", for corner plate.

4. Enxcacing Bar

5. SHIFTING Bar.

6. RisurT-Hanp Hook Bar.

7. Lerr-Haxp Hoox Bar
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The Cabin Selector.

PLATE 14.

HIS selector is a recent invention, and, although until now it has not been

placed upon the market, it has received conclusive tests which prove that it

is designed according to correct principles. For two years several of them have been

In use upon one of the most important railroads in the country, where we have

closely watched its operation. We have now secured the sole right to manufacture

this desirable addition to interlocking devices, which is the invention of Mr. C. A.
Christofferson, foreman of interlocking on the C, C, C. & St. L. R'y.

It is intended to be placed in the cabin directly under the signal lever, which
is connected with the slide plates (Nos. 3 and 6) by the screw jaw (No. 7). The
hooks (Nos. 2 and 5) are contained in their respective frames (Nos. 1 and 4}; the
shaft (No. 21) runs parallel with the long axis of the interlocking machine, and
has mounted upon 1it, first, the arms (Nos. % and 12) which form the connections
with the switch levers that govern the action of the selector, and, second, the cams
(Nos. 15, 16, 17, 18, 19 and 20}, which when revolved by the motion of the shaft
disengage the several hooks from or permits their engagement with the slide plate.

The use of this selector greatly simplifies the arrangement of the lead out
in complicated plants, and does away with the necessity, so frequently found now,
of inserting bell cranks or rocking shafts amongst the wire lines at the ends of

a machine.

A. 1-Wav Serecror.—This selector is fitted up to show the manner of connecting
more than one switch with a single shaft; it is done by running a piece of chain
from each of the weighted arms to the corresponding switch lever. The weighted
arms are here shown raised up in the position they would occupy were one of

the switch levers, with which they are connected, reversed.

B. 3-Wav SeLector.—Here only one shaft is shown, in order that the side of the selector
may be more clearly seen. This form is also used as a 2-way selector, by aban-

doning one of the shafts.

C. VEertica WaEEL—This is shown in the position that it occupies under the selector

when placed in the cabin; it is also made with two wheels for the l1-way selector.

A list of the separate parts will be found upon the next page.
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THE CABIN SELECTOR.— Continued.)

PLATE 14.
ORDER BY PLATE AND NUMBER.
Frave
Hooxk. i- For l;'lg. A,
SLipe PLATE.
Frame, |
Hook. r For Fig, E.

Svipe Prate. J

Staxparp Screw Jaw, for joining Nos. 3 and 6 to the interlocking lever.

Turvep Pix, 78" x234" for No. V.

Suort Ary, for rigid connection with switch lever.

BoLt axp Nut, 34" x312" for No. 11.

WEeiGHT, for No. 12. This is usually furnished 14 lbs., but may be heavier if desired.

Loxc Awrwy, for chain connection with switch lever,

Pire Lue, for switch lever connection, 54" hole in the lug. This is sometimes made

with two lugs.

Coxnecting LiNk, for joining Nos. 9 and 13. This is made in different lengths to suit
the connection; the two pieces are joined by 3" pipe, to which they are welded.

SincLE Cam. !

DouveLe Cawm, - With journals,

I

RicuT AncLE Caw, |

SingLE Canr :

DovsLe Cam. r Without journals.

Ricur AxcLE Cam. .!

SoUARE STEEL SHaFT.

Jourwar, for No. 21.

SOILAR, il'F‘.::-r Nos. 15, 16 and 17.

BEarinG, )

3-Wavy BRACKET.

1-Wav BRACKET.

Cap, for Nos. 25 and 24,

VErTicAL WHEEL Stanp, for 3-way selector. See description of Fig. C,

Rop, for Nos, 28 and 30,

WheEL, for No, 25,

BoLtr anp NuT, 34" x334", for fastening No. 24 to No. 4.

BoLt axp Nur, 387 x212", for fastening No. 24 to No. 1, and for fastening No. 27
to Nos. 25 and 26,

Bort anp Nut, 14" x 34", for end of No. 12.

Tar Borr, 35" x112", for fastening No. 27 to No. 25 at inside holes on the ends

SerT Screw, 4" x1"”, for Nos. 9, 12, 18, 19 and 20.

x 114", for Nos. 15, 16, 17 and 23.

Turxep Pix, 34" x134", for jaws on No. 14.

Seurr CorTeER, o x114", for Nos. 29 and 37.

SreuiT CotTER, % 214" for No. &

River, 17, for Nos. 2 and 5.

A

SET SCREW, 14



PATENTS RELATING TO MECHANICAL INTERLOCKING.— Continued from Page 11,

NAME, DATE, NUMBER.
J. T. HAMBAY, . ; ; ; ; ; ; Noveuser 17, 1885, : Y 240,395
F. 5. GUEREBER, . . g : 5 MoveEsrEr 17, 18835, ; : : : 330,832
J. T. HAMBAY, ’ . i . . Janvany 5. 18405, ) 333 852
H, F, COX, ; ; : : ; g FEpruary 23, 1880, : ; 336,701
H. E. COX, . . . : . . . . . FeErruary 23, 1886, . ! 336,702
A, G, CUMMINGS, : 3 ; ; ApriL 20, 1886, ; ; i 340,489
A, G, CUMMINGS, ) . . . . ! . APRIL 20, 1886, A ! ) 340,400
J. T. HAMBAY, ; § ; . . J - 1, 1856, p : ; : 342,907
V. SPICER awnp [. SCHREUDER, ; 3 E ’ Jury 27, 1884, E p ) i 346,387
C. H. JACKSON, . . . : ; Avcust 17, a8, y ’ " : 347,608
J. T. HAMBAY, - g ; : i ; APRIL 19, 1887, : ‘ ; . 61,510
A, G, CUMMINGS, . : . : . ) AFRIL 19, 1887, . ! 361,617
A G. CUMMINGS, ; 3 : SErTEMBER 27, 1BST, . i : . 370,453
J. SCHREUDER axp V. SPICER, ; . i . NOVEMBER 1, 1887, : : ; 372569
V. SPICER asp |. SCHREUDER, i ; : . NOVEMEER 1, 1887, : . . 372 598
]. G. SCHREUDER, i : ; ] ; . ; Avcusr 7. 1888, ; : ; : 387,452
G. D. FOWLE, ; " ’ . ) . SErTEMRER 1B, 1888, . . . 380,558
J. T. HAMBAY, 5 X ; 5 : : NOVEMBER 7, 1BEE, : i i : 393,657
J. T. HAMBAY, . . . : : ; . . MarcH 19, 18849, ; : : 390,588
J. T. HAMEBAY, 3 i 3 ; g MarcH 19, 1889, . . 300,50
I. G. SCHREUDER, . : ) . JuNE 18, 1889, ; ; ; ; 405,682
J. T. HAMBAY, ; ; i ; y : ; JuLy 2, 1589, . . . 406,211
J. T. HAMBAY, : ; ; : ; ¢ . : JuLy 2, 1880, ; : 3 . 406,212
J. T. HAMBAY, . i : . . Jury 2, 1589, ; . . 406,213
J. W. HANCOCK, . ; : 3 ; : Jury 9, 1889, : ; , 406,536
J. T. HAMEBAY, i : . . ) . Avcust 6, 1589, ; : ; : 408,616
J. T. HAMBAY, ; ; ; : 4 W TOBER 1, 1889, . . . : 412,178
J. T. HAMBAY, . . g . 3 ; ; Novemper 1%, 1589, ; ; 414,862
J. T. HAMBAY, . : : . . X . MNovemeer 12, 188D, . : i ‘ 415,168
J- T. HAMBAY, ; : 3 : g ; % : DECEMBER 3, 1880, ; ’ y 2 416,162
J. T. HAMBAY, , . } . . . . . Decemser 10, 1884, ; z ; 416,783
J. T. HAMBAY, ; ; : : ; ; : : Decesper 10, 1850, . : . : 417177
G. KOENIG awp S, H. STUPAKOFF,. . ; ; APRIL 1, 1890, ; X : i 434,485
J. T. HAMBAY, . h : ; ; : ; ; JUNE 3, 1890, . . . i 425,193
W. M. GRAFTON, . ; . : : . ; i JuLy 8, 1800, ; : ; 431 888
G. KOENIG anp 3. H, STUPAKOFF, : . . SepTeEMBER 16, 1880, ; . : 436,560
J. T. HAMBAY, : : : 3 : ; 5 OCTORER 21, 150, ] ; " ; 439,063
J. T. HAMBAY, - : : . . . AUGUST 4, 1891, ; : i 456,052
S LLOYD WIEGAND, . ; : . . 2 ; OCTORER 2%, 1891, : . . . 461,970
I. J. TURNER, . . : / g . ’ ; AMARCH 1, 1892, i ; : : 470,148
J. J. TURNEE, : : ; 3 . p : : TJuLy 19, 1892, : i . ; 479,230
J. J. TURNEE, : ' : i ; : . JuLy 1y, 1892, . ; : 470,380
8. H. STUPAKOFF, . : 5 z , Novemeer 15, 1893, i ; . : 486,505
5. H 3TUPAKOFF, : R : : ; ; Mav 16, 1893, . y . : 497,733
I G SCHEEUDER, . . . . . Ferruary 27, 158684, . : : 515,722

AND OTHERS
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Facing Point, Bridge and Bolt Locks.

PLATE 15.

ON THIS page are shown several forms of plunger locks and bolt locks :

I,

Stanparp Outrsive Facive Point Lock.—It is used in connection with lock bars H and
I, near the bottom of the page. When the casting is placed on the tie as shown
in the illustration, the curved bar is used. When the casting A is turned upside

down, the opening lies below the rail, and the straight bar is used.

SiNGLE Insine Facing Poiwt Lock.—This is used in connection with |, shown at the

bottom of the page.

Douere Insipe Facivg Poist Lock.—This has a wider opening than B, but is other-
wise just like it; with C it is possible to lock the rods connected with two pairs
of points, such as in the case of a double; slip or a movable frog; it is usually

placed in the middle of the track.

Prre Bovrr-Lock,—It is used in connection with a double point switch and lock move-
ment, when the home signal governing the movement of trains is operated by a

line of pipe. D is also made as a 2-way.

Wire Bovrr-Lock.—This is constructed on the same principle as D, but is intended for
use only when the home signal is operated by wire. It is somewhat lighter in all
its parts than D, and the signal connection has a greater stroke. It is made as

a 1, 2 or 3-way; a 1-way is shown.

Gravity BrinceE Lock.—F not only locks the draw when it is closed, but locks itself
as soon as the draw has moved. The casting on which the letter F is shown is
usually placed upon the drawbridge, and the other casting upon the abutment.
A stud, which projects from the top of the abutment casting, holds the swinging
dog away from the end of the plunger when the draw is closed, but when the
draw is open this same stud, being removed from its previous position, permits
the lock-casting to fall in front of the plunger. The automatic locking of the
plunger when it is withdrawn holds all of the other levers on the drawbridge in
their normal position, through the interlocking on the machine. The plunger is

unusually heavy, and the whole device forms an extremely strong bridge lock.



FACING POINT, BRIDGE AND BOLT-LOCKS.—iContinued.) <
PLATE 15.

G. Ram Lock.—Like F, it is intended for use upon draw bridges. Most modern swing-
bridges are provided with mechanism for raising the rails at the ends of the draw
before opening it, and in order that every possible check should be provided for
the safe operation of the interlocking mechanism, this device was designed. A
hole is drilled in the plate that projects downward from the rail, which, when the
rails are lowered and resting on their bases, permits the entrance of the lock
plunger, When the rails are raised, the solid face of the plate is brought in front
of the lock plunger, and the lever in the cabin is held in its normal position.
This device also serves to hold all of the levers in the cabin in their normal
position when any movement has taken place in any of the mechanism connected

with the draw.

H. One form of lock-bar and front rod for an Outside Facing Point Lock. If desired
the lock-bar may be turned back, as on I,

I. This differs from H in the fact that a lug instead of a pin, and a jaw instead of an eye
is used for connecting the front rod with the lock-bar; either a screw jaw as
shown or a plain wrought jaw may be used, and the lock-bar may be made
straight like H if desired. Both H and I are used with A as explained above,

J. Orpivary Comeination Froxt Rop anp Lock-Bar, which is used in connection with an

Inside Facing Point Lock.

A list of the parts will be found upon the following pages.

PLATE 16.

View of tracks and signals in the yard, immediately outside of the Grand
Central Station, New York.
This is one of the largest mechanically-controlled plants in the United States.
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PLATE 16.
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Facing Point, Bridge and Bolt-Locks.

PLATE 1%,

ORDER BY PLATE AND NUMBER.

Casting, for Outside Facing Point Lock.
Casting, for Single Inside Facing Point Lock.
Casting, for Double Inside Facing Point Lock.
Pruncer, for Facing Point Locks.

Switch Bar, for Pipe Bolt Lock.

SicNal Bar, for Pipe Bolt Lock.

Casting, for Pipe Bolt Lock.

Sicwar Bar, for Wire Bolt Lock.

Switcn Bagr, for Wire Bole Lock.

Casting, for Wire Bolt Lock.

Bripce Casting, for Bridge Lock.

Swin: Piece, for Bridge Lock.

AsuTMENT Casting, for Bridge Lock.
Pruwcer, for Bridge Lock.

Rai Piecg, for Rail Lock.

Prunger Casting, for Rail Lock.

Base, for Rail Lock.

Luc, for Rail Lock.

Pruncer, for Rain Lock.

Svine Bagr, for Rail Lock.

Lock Bar, for Outside Facing Point Lock. (To go with No. 22), this may be bent
back like No. 26 if desired.

Froxt Rop, used for outside Facing Point Lock and for Double Point Switch and
Lock Movement.
Froxt Rop with Lug, also used for Outside Facing Point Lock.
Lerr-Hanp Foor.
These fit both Front Rods Nos, 22 and 23,
RicuT-Hanp Foor.

Lock Bar with Screw Jaw.—This is also made with a plain jaw, and is sometimes
straight instead of being bent back. To go with No. 23,

CommiNep FronT Rop axp Lock Bar, for Inside Facing Point Lock.
Foot, for No. 27.

Piy, 1" x5%;", for Bridge Casting No. 11.

WasHER, Special 1", for Pin No. 29.

SeuiT CoTTER, 75 x1%", for Pin No. 29,

Stup, 1" x31;", for Abutment Casting No. 13.
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FACING POINT, BRIDGE AND BOLT-LOCKS.—(Continued.)
Mo PLhTE 111

33. RorLer, 1" x1%4", for Single Inside Facing Point Lock.

34. Rouirer, 178" x1%", for Double Inside Facing Point Lock.

35. RovLLer Suart, 534" x33{"”, for single and double Inside Facing Point Locks.
36. Sruir Correr, " x114”, for Roller Shaft No. 35, and for Pin No. a7.

37. Pin, 34" x2", for Plunger No. 19.

38. Pin, 78" x 234", for front rod, jaws and lugs.

39. Srurr Corter, % x1%", for front rod jaw pin,

40, Seurr Correr, &% %2, for stud on front rod No. 22.

41. WasHer, special 113", for stud on front rod No. 22.

42, Bort axp Nut, 5§ x 234", for fastening rail piece No. 15, and feet Nos. 24, 25, 28,
43. Nut Lock, 58", for Bolt and Nut No. 42.

44. Tar Borr, 14" x1%", for joining Plunger Casting and Base, Nos. 16 and 17.

45. River, 4" x13{", for fastening Lug No. 18

PLATE 18.

Plans of two large svstems of tracks that are controlled by Electro-Pneumatic
Interlocking Machines,

It will be seen that at Causeway Street a large number of switches and signals

are entirely separated from the cabin by the Charles River Draw Bridge. This

does not interfere with the operation of the plant in any way, for the main air

pipe and electric wires are run under water. The machine that is located in the

cabin at Causeway Street is illustrated on Plate 126,
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The Double Point Switch and lLock Movement.

PLATE 19,

HIS arrangement has now been in constant service for five years during which
time we have had no reason for altering our first opinion of it, and we can
safely say, when it is properly placed in connection with a pipe or wire bolt lock
(Figs. D and E, Plate 15), as on the opposite page, that it is a more reliable
device than even a separate facing point lock.

Unless otherwise specified, the numbers referred to in this description are
illustrated on Plate 20.

The crank (No. 3), which is pivoted to the base (No. 1), is joined to the
switch by the link (No. 20), or the switch rod connection (No. 21); two lock pins
(No. 12) are fastened to the slide bars (Nos. 13 and 14), which bear between them
the operating roller (No. 6) and are connected with the interlocking lever in the
cabin through a T crank, which also serves to connect the detector bar; the lock
bar (No. 21, Plate 17) passes from the front rod of the switch through the base
(No. 1}, and the whole device 1s mounted upon 4”x12” oak plank framed and
bolted to the ties, and held to a fixed distance from the rails by the tie plate
(No. 22) to which the rails are rigidly braced.

When the lever in the cabin is in either of its extreme positions, the detector
bar is lowered, one of the switch rails presses against the mamn rail and one of
the lock pins projects through the lock bar: a movement of the lever first with-
draws the lock pin and at the same time raises the detector bar until, just before
reaching the center of the movement, the operating roller strikes against one of
the surfaces of the crank and forces it to revolve, carrying the switch and lock bar
with it; the last part of the operation is devoted to lowering the detector bar and
locking the switch in its new position. The two views upon this plate are taken
from different points and show, in addition, that the detector bar may be connected
to either end of the movement.

The separate parts of this device are illustrated upon Plate 20,
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10.
11.
12,
1.

Double Point Switch and Lock Movement.
PLATE ),

ORDER BY PLATE AND NUMBER.
B ask,
Boit ann Nur, for fastening No. 1. These bolts are given more particularly on Plate 46,
SwitcH CRrANK.
Stup, for No. 4.
Stun, for No. 6.
OreraTiNG RoLrer. Bears against No. 3, and is placed between Nos. 15 and 14.
SipE RoLLER.
Stup, for No. 7. Placed at lower end of No. 1.
Stup, for No. 7. Placed at upper end of No. 1
Car, for No. 9.
LLuc. Placed at each end of and between Nos. 13 and 14.
Lock Pin.
UrrEr SLine Bak.
Lower SLine Bak
Strip, for switch rail to slide on, Placed on No. 22
Rai. Brace Prate. Placed back of No. 19 (Plate 21), and on top of No. 22,

Bracker, for the connecting rod of a derail. Placed on other side of track from derail,
and hung to rail by No. 15,

Hook Bowor, for No, 17.
ApjustapLe Ling, for detector bar connection,
Apjustanre Livk, for stvitch connection.

ApjustapLe Switct Rop Connection. Intended to be used with device Fig. C (Flate
38), and to take the place of No. 20, as shown here.
Tie PLATE.
SeLiT CoTTER, §% x214", for No. 4.
Serit COTTER, q’—r"xlj{”. for Nos. 8 and 9.
Serit CotTER, &' x1%", for No. 26,
1}
Turnen Pix, _?fé”x‘zgzg , for Nos. 19, 20 and 21,
River, 34" x1%4", for fastening No. 16 to No. 22

RIvET, Ié”xl” for fastening No. 12 to No. 14
River, 14" x214", for joining Nos. 11, 13 and 14 at lower end of slide bars.

Bort axp Two Nurs, %" x8Y", for joining Nos 11, 12, 13 and 14 at upper end
of slide bars.

Wasner, 1"-114", for No. 8.
Wasner, 134"-21;", for No. 4
Nut Lock, for No. 18
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Detector Bars and Special Rail Brace.

PLATE '21.
Ixsine Barw,

Ovursipe Bar witn Love Hook Bours.—This is the manner in which the outside bar
is usually applied; the bolts are placed under the rail, the nuts screwed up and
the thing is done.

Ovrsine Bar wittn Snort Hook Bovrs.—When a bar overlaps a switch, and on some
other rare occasions, it is found necessary to drill the base of the rail, and the
short hook bolt is required.

The principle upon which all of these bars work is the same as will be seen
by referring to the two upper figures; the inside bar rises to about the top of
the rail when in its middle position, but the outside bar should rise considerably
above the top of the rail, not less than 3;”. The inside bar is mainly useful at
places where the gauge of the track is necessarily much wider than the gauge of
the wheels,

We wish particularly to call attention to our special form of rail brace, which
was designed for use at detector bars, but which is so extremely light, strong and

durable that its use may properly be extended to other places. See No. 19.

ORDER BY PLATE AND NUMBER.

Bracker, for inside bar.

PN, 1”"x4%" anp Corrers, for No. 1.

MavLLeasLe Lixg, for inside bar; in ordering give height of rail

Curip, for inside bar.

Insipe DeTrEcToR Bar, 210" x 210" angle iron; give length required when ordering.

OvTsipe Detector Bak, beveled edge, 21, wide ; for mechanical work the bar is made
34" thick ; for pneumatic work the bar is made 4" thick. In ordering give length
required.

Loxc Hook Boor, for outside bar.

SuorT Hook Bour, for outside bar,

These are for the outside bar and are made in various
sizes to suit different sections of rail ; therefore, in
ordering give the size of rail for which the parts
are wanted.

BRACKET. l
MavrLEaeLE Link, for mechanical work. |-
MaLLeaeLe Link, for pneumatic work. |
CompiNeD Sprice axp Driving Piece, for inside or outside bar. Four of the holes are

fitted with bolt No. 23, and four with rivets Nos, 20 and 30.
MarLeapLE Drivine Piece, for outside bar.
Eve Rop, for inside or outside bar.
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DETECTOR BARS AND SPECIAL RAIL BRACE.—(Continued.)
PLATE 21.

Pire Cramre, for holding spring.
Car, for pipe guide No. 17.
Pire Guine,

SeriNG, for driving the bar.

Rai. Brack, this is made in many sizes to suit the height of rail, therefore specify in
ordering.

a S

Bort ann Nur, 347 x4", for fastening clip No. 4 to base No. 1.

Bort axp Nut, 54" x 214", cotter %" x 118", for fastening link No. 3 to bar No. 5.

Borr anp Nut, 147 x 154", for joining pipe clamps No. 15 and for joining cap No. 16
to guide No. 17.

Bort axp Nut, 35" x 2", for joining one half of splice No. 12 to detector bar.

Srecia. Wasner, 34" diam., for studs Nos. 25 and u6.

Urrer STun anp CorTer, for pneumatic link No. 11.

Urrer STun axp CorTer, for mechanical link No. 10,

Nur Lock, 54" diam., for hook bolts Nos. 7 and 8.

Sort Irox River, 5" x 134", for fastening driving piece No. 13 to bar.

Sorr Iron River, 35" x 154", for fastening one half of No. 12 to bar in pneumatic work.

Sorr Iron River, 33" x 14", for fastening one half of No. 12 to bar in mechanical work.

Stun axp Corteg, for driving piece No. 13.

Lower Stup anp Correk, for bracket No, 9; this is used in both mechanical and
pneumatic work.

Sreciar Wasaer, 1" diam., for No. 32

Stanparp Wasner, 1" diam., for Nos. 81 and 12

PLATE 22,

A view in the train shed of the Pennsylvania Railroad at Broad Street, Phila-

delphia.  The suspended starting signals show quite plainly. This is an extremely
important plant, and is illustrated in other ways on Plates 31; 101, 120 and 122.

54



|
l“l
sl!-ni &
= = i -




PLATE 23,




Multiple Bridge Coupler.

PLATE 23,

HIS Multiple Bridge Coupler is the only successful device that we know of
for accomplishing the movement of several signals and switches on shore by
a machine located on a revolving drawbridge. The figure on the left shows the
position of the coupler when the drawbridge is closed and one of the levers in
the machine is reversed. The figure on the right shows the device uncoupled,
the shore connections and bridge connections locked, and the drawbridge ready
to swing. They may be made of considerable width, since the effort required to
disengage the coupler is very slight. In large plants it is sometimes necessary to
use several couplers, owing to the fact that the distance between the trusses and
the rails is occasionally quite limited.
This is a device, the action of which is absolutely reliable under all of the
conditions of traffic or temperature that we have ever met

A list of the parts will be found upon the next page.
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Multiple Bridge Coupler.
PLATE 24.

NoTe.—Numbers 1, 4, 5, 7, 9 and 15 are shown on plate 24, as constructed for a

4-way coupler. We furnish any of them to go with 2, 4, 6, 8, 10 or 13-way couplers.

ORDER BY PLATE AND NUMBER.

1. Basg

2. SIpeE Strir.

3. MippLE StrIP.
4. Cover.

b. ENGAGEMENT SHAFT.

6. Bearing, for engagement shaft.
7. COUNTERWEIGHT SHAFT.

8. RoLLER

9 RovLER SHAFT.

10. Hook-Bak.

11. EXNGAGEMENT-Bag,

12. ENGAGEMENT ARM.

13. CounNTERWEIGHT ARM, made both as a right-hand and left-hand ; a right-hand is shown,
14. COUNTERWEIGHT.

15. Lock-Bar.

16. Bort anp Nut, 33" x134", for lock-bar.
17. Bovur awp Nur, 34" x11", for cover.

18. SEeT ScreEw, 4" x114", for counterweight.
19. Car Screw, " x3;", for middle strip.
90, MacHINE Screw, 14" x 34", for side strip.
a1. Sevrit CorTER, 7% x11", for roller shaft.

92, Seeciar. WasHer, 3;", for roller shaft.

93 Kgv, for shafts 5 and 7.

A special solid jaw is used for connecting with the engagement arm, and is shown on

Plate 39. Fig. D.
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PLATE 25,




Automatic Bridge Coupler.

PLATE 25,

HE Automatic Bridge Coupler is used at drawbridges where it 1s only neces-
sary that one signal, or at most a signal and derail, shall be used for
protecting the movements of trains across the draw. The coupler is entirely
automatic in its action, and locks itself through the movement of the bridge. Its
main features are evident from the illustration on the opposite page. When the
operating lever is on the bridge the casting on the right 1s placed upon the bridge
and the one on the left upon the abutment, but under certain circumstances this
arrangement may be reversed. A finger (No. 11), which projects up from the bridge
casting (No. 10), engages with a spider (No. 4}, which is connected with the
abutment casting (No. 3), and when the bridge is turned places the dogs built
upon the spider in engagement with the lugs shown on the hook bar {(No. 1).
The. self-locking of the device takes place upon the first movement of the
draw in opening, and the unlocking upon the last movement of the draw in

closing.

ORDER BY PLATE AND NUMBER.

MNo.
1. Hoox Bar.

Stor BoLt, 4

LI

]

;P
X l ]”g '

3. ABuTMENT CASTING,

4. SPIDER.

5. Turnep 14" Pin, for spider.

6. Sering WasHER, for spider,

%. FounpaTioNn PLATE

8. Srtup, 78" diam., for foundation plate.

4. SpeciaL WasHEer, for stud.
10, Brince CASTING.
11. Turxep 1" Pix, for bridge casting.

12. SrineE PLATE

&1



PLATE 26,
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Scotch Block.

PLATE ‘24,

HE Scotch Block is a derailing arrangement.  In ficures A and B the view

is taken on the outside of the track. Fig. A shows the scotch block in what

15 called its reversed position, that is, in such a position as to allow the passage of
trains. In Fig. B the block rests on top of the rail, and a wheel striking it would
be derailed. The scotch block is used when it is necessary to effect a sudden
derailment, and is often placed on side tracks where it is desirable that cars shall
stand as near the danger point as possible, and be prevented from running on to
the main track or a crossing track. The section of rail to which the scotch block

is to be applied should always be mentioned.

ORDER BY PLATE AND NUMBER.

1. Bearinc.—In ordering this piece give the section of rail which it is to fit.
- Borr, 78" x5", and Nut, for fastening bearing to rail

4. Sermwc Nur Lock, for Nos. 2 and 3.
5 Wence Brock.
6. Bearing SuarT.
CortEr, 14" x2", for Bearing Shaft.
8. SPECIAL Jaw,
Pin, for Special Jaw.
10. CoTTER, ﬁ."x 134", for Special Jaw Pin.
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Rocking Shafts and Bell Cranks.

PLATE 27,

A, Tue Rockixe Suarr shown here is one of the most notable improvements in inter-

B
|
|
D. |
E

locking devices of the present period; the shaft itsell is hexagonal in section,
and is encircled by the off-set and straicht eranks and by the collars which fit in
the bearings, and are punched to exactly fit the shaft. The bearings themselves
are made much like those used in the now obsolete welded rocking shaft. The
straight and offset arms are drop-forged, and all parts are interchangeable.
Through the use of this shaft it is possible to ship them from our works
knocked down, to be assembled and placed in their proper position when it seems
likely that no further changes will be made in the lead-out. The sole right of

manufacturing this device is vested in us.

- These are respectively 3-way, 2-way and 1-way horizontal cranks.

Leap-outr Box Crank.—It is made in any number of ways from a 4-way up, as shown

in the illustration.

OneE-way VERTICAL CrANEK.
Two-wavy VerTicarn Crank.

ApjustasLe Craxk.—It has a movable eye on one arm and is an arrangement of

unusual convenience since it permits the changing of the stroke without the
drilling of holes in the crank arm. The one shown is of a kind adapted to
signals only, but the crank itself can be made of a size to fit in the base D on

this same page.

. Smarr LicHT Craxk.—Intended for use principally upon block signal posts.

The parts are illustrated on the following page.
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List of the Parts of Cranks and Rocking Shafts.

PLATE 223,

ORDER BY PLATE AND NUMBER.

Base or Craxk Box. | . ; ,

} - Made in several sizes; a 4-way is shown.
Tor or Crank Box.
Staxp, for horizontal crank, made as a 1, 2 and 3d-way; a S-way is shown.
Stanp, for a vertical crank; made also as a 2-way.

Hexaconal Rocking Soarr, made in various lengths, and used both at the lead-out
and for moving detector bars.

Tor, for high or low lead-out bearing ; this is made also as a 2-way.

HicH Leap-Our Bearinc; made also as a 2-way. A low lead-out bearing is constructed
which uses the same top (No. ), and is also made as a I-way and a 2Z-way.

Tor, for bearing No. %

Bearine (used only with detector bars).

OFFsET LEAD-OuT ARM.

Arwm, for shaft (used only with detector bars).

StracuT LEAD-OUT ARM.

Exp RoOCKING SHAFT JOURNAL

INTERMEDIATE ROCKING SHAFT JOURNAL.

Tie Prate, for detector bar rocking shaft,

Ricut AncrLe Crank, made in different sizes.

Ricut AncrLeE Crank, 113" arms,

RicaT AwxcLE Crank, % arms.

Ricut AnxcLE Craxk, adjustable arm. This is made both for use at switches and on
signal posts, and with arms of different lengths. See Plate 27, Fig. H.

T Crank, made in different lengths.

Rapiar. Arum, made in different lengths.

Acute AvcLE Crank. | Made in different sizes; used on Pipe Compensators, and for

OstusEe ANGLE Crank. ) turning corners which are not a right angle.

.

Turwep Pin, 1}{;” diam. : made of a length to suit horizontal crank stand No. 5.
Seuit Cotrer, 14" x834", for pin No. 24,

Turnep Pix, 114" diam., for lower row of cranks on Fig. E, Plate 27,

Srrrt CoTTeER, 7% x 234", for pin No. 26

Turnenp Pin, 134" diam., for upper row of cranks on Iig. E, Plate 27
Special. WasHer, 114" x21,", for pins Nos, 24 and 28

SpLiT CoTTER, 1% x2”, for pins Nos, 28 and 31.

Turnep Py, 134" diam., for vertical stand No. 4. Made in two lengths.
BoLt avp NuT, 3" x714", for joining Nos. 8, 9 and 15.

E-l_
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LIST OF THE PARTS OF CRANKS AND ROCKING SHAFTS.—Continued.)
M. FPLATE 28.
83, Nutr Lock, for bolt Na, 32,

44, Bowr anp Nur, 33" x51”, for joining base No. 1 and Top No. 2.
35, Skt Screw ann Jam Nut, 3§ x 134", for rocking shaft arms Nos. 10, 11 and 12.
36, SET Screw axn Jau Nur, 547 x13{”, for end rocking shaft journal No. 13.

Tar Bovur, 5+ % 21" for joining top and lead-out bearing Nos. 6 and T.
P J g top =

Deflecting Rods.

PLATE 29,

OTH A and B are intended to be placed in a line of pipe where it i1s neces-
sary to make a considerable diversion from a straight line, but where the bend
is not sharp enough to require a crank. Both devices are made in many different

sizes; 4-ways are shown.

A. s composed of square 1" rods. having eyes on the ends to which it is intended to

connect the pipes through the medium of standard wrought jaws.

B. Consists of solid round 11" rods with tang ends, to which the pipe is directly connected.

ORDER BY PLATE AND NUMBER.

1. Sguare 1" Ron.

2. Basg, for Square Rods, a 4-way is shown.

3. Cover, for Square Rods; it is made to fit base No, 2.
4. Basg, for Round Rods; a 4-way is shown.

5. Cover, for Round Rods: it is made to At base No. 4.
6. Rouwn qu” Ron.

7. Tar Bout, 35" x34", for square rod cover.

5. RovLieg, for Round Rods.

"

9. Py, 33" x3%", for Round Rod Roller No. &

10, Seurr CorTer, %" x11", for Roller Pin No. 4.
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Compensators for Pipe and Wire.

PLATE 30,

A. Stanparn Pree Compexsator—This is made as a T-way, 2-way and G-way : a l-way is

shown.

B. StratcHr Arm Pire Comrensaror — The arm 15 made in different ]l‘l'l',_:l]'l*-‘. and 18
mounted on an urclinar],' crank stand, IBois also made as 1, 2 or d-way,  See

Mo, & below,
C. Back Wike CovpeExsaToR

D. Froxnt Wire COoMPENSATOR,

For many years we have sought for a reliable wire compensator and have at last
found one, which is illustrated in ficures C and [

Thousands of dollars have been expended in heretofore abortive attempts to produce
a compensator which would be at once simple and effective, but until this one was con-
ceived all of those previously produced have proved either too complicated for ordinary
purposes or else entirely useless from having been constructed upon incorrect principles.

The one we are now dealing with is adapted to either long or short lines of wire, and
is intended to be placed in the cabin where it is easily accessible. It requires no adjust-
ment, and is so constructed that the wire is compensated only while the interlocking lever
is in its normal position, thus avoiding the danger, which has existed in most of its prede-
cessors, that the compensating spring or weight might, under certain conditions, be pulled

instead of the signal.

ORDER BY PLATE AND NUMBER.

1. Basg, for A.
2, Opruse Axcren CrRaxk. | In ordering please give distance from each end hole to

3. Acute ANGLED Crank. ) middle hole,

&
8 £ Link, a malleable is shown, but, if particularly specified, it may be furnished of
; wrought iron.
%_: 5. Stup, 114" x 434", for Nos. 2 and 3; state whether wanted for a 1, 2 or 3-way.
é 6. WasHer, 114"-214", for No. i.
£ «  Turneo Pmx, 38" x234"", for No. 4.
& §. ComprENsaTING Aru; give length required between centers of holes.
9. Srrit CoTTER, % x27, for No. 5.

| 10. Sruir CoTTER, " x14", for No. 7.
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COMPENSATORS FOR PIPE AND WIRE.— Continued.

- 11. Bask
12. Svrrort, for No. 13.)
15. Guine Bark

| 14. Insine CYLINDER.

15. SPRING.

f'; 16 Revorving Corvtar, with stud and nut
5 17. Oursipe CyviLINDER,

E - 18, Fixep Corrar

§ | 19. Basg, for Fig. D.

Z ! ai,  Serit CorTER, & x1"

&

E 21, WasHER, 34'-1335".

{ These parts belong

" “For No. 16.

to Fig. C only.

99 Bort axp Two Nurs, 34" x 214", for fastening No. 15

PLATE 30,

|

|

‘ 8. Bout, 34" x 34", for fastening No. 13 to Nos. 11, 12 and 19, and for fastening
! one side of No. 18 to No. 17.

|

| 24, Bowr, 34" x 55", for fastening one side of No. 18 to No, 17.

| as. Rovier, for stud on No. 16.

Two important terminals at Philadelphia that are controlled

Pneumatic Interlocking System.

b |

b2

PLATE 31.

by the Electro-
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PLATE 32.




Oak Foundations and Stake.

PLATE 3.

LL of these foundations are made by machinery from seasoned White Oak,

the tops and sides being dove-tailed and bolted together.

ORDER BY PLATE AND LETTER.

SeLector Founpation.—6" long, 17 wide, 3 4" deep.
Dwarr Stonar Founpartion.—3" long, 1° wide, 3" 47 deep.
Crank Founpation,—2° long, 107 wide, 3" 4" deep.
Wueer Fouxpation.—2' long, 107 wide, 3" 4" deep.

Pire Compensator Founpation.—3" long, 107 wide, 3" 47 deep.

B = -

Pire Carrier FounpaTion.—Variable lengths (a 1-way is 12" long, and they increase

at the rate of 23{" for each way), 8" wide, 24" deep.

G. Wire CaRRIER STAKE—3" x4” on top, 4' long, pyramidal point.
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Different Methods of Making an Intermediate Connection with a Line
of Pipe, and a Means of Changing a Line from Pipe
to Wire, or vice versa.
PLATE 33.

HE figures A, B, C, show only the application of the devices. If a crank is

desired it must be specially ordered.

A. DousrLe Jaw,
B. Wine Jaw.

C. Pwe Lvuc.—The link which joins the crank and lug is formed of two plain jaws welded
together. One of these jaws is sent with No. 6 (see below), the other with the

crank.

). Wike Luc.—The application of this device will be seen on plate 10, where it is con-
nected with a selector, It is also used at bridge couplers and wherever it is
necessary to change from a pipe to a wire line.  The vertical wheel forms a part

of the device and is illustrated alone on Plate 41, Fig. Al

ORDER BY PLATE AND NUMBER.

1. WipE Jaw.,

2. Turnep Pixn, 314" long, for wide jaw.

3. Stanparp WroucHT Jaw,

4. DousLE Jaw.

5. Turxep Pin, 235" long; for Nos. 4 and o,
. Pire Lua

7. Wire Luc.

4. SHaCKLE

9. Turxen Pix, 23g" long; for shackle No. ».
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Pipe and Wire Carriers.

PLATE 34,

PIPE CARRIERS.

- b R . T L H ] 2 1
A, Seecial Pire Carrier.—It is used occasionally for short distances, and sometimes when

pipes are run under tracks.
B. Prary Pree Carrier—In this device the main roller has only a rotary motion,
C. Ante-Fricrion Pree Carriex,—Here the main roller has two motions ; it revolves and

it travels with the pipe in its bearing, which is slotted.

Note.—In the two forms, B and C, the main dimensions are the same, that is. the
diameter of the pulleys, the distance between rods, center to center, and the distance between

revolving centers.

WIRE CARRIERS.

D. Sk Wire Carkier—It is placed upon the side of a support, and its use should be

restricted to perfectly straight lines of wire.

i b T . " a3 . H 2 o N E: ] 2 %
E. Anxcre Wire Carrier.—This is placed like the side wire carrier, on the side of a stake,

but, unlike the side carriers, adjusts itself to the curve of the wire,

F.  Twoway AnxcrLe Wire Cakrier.—Constructed on the same principle as E.

L

Are respectively 1, 2, 4 and 6-way common wire carriers.

] is a recent design and secures, through its use, a considerable economy in the width
of pipe carrier foundations and boxing. Its height is so great, however, that it should never

be used except where the lines are entirely straight

ORDER BY PLATE AND NUMBER.

No.
Stanp, for plain pipe carrier; this is made in all sizes from a l-way up; a l-way is shown.

Borrom Rovrier, for plain and special pipe carriers,

| ] ——

3. Srtawp, for special pipe carrier,
4, Borrom Rovier, for anti-friction pipe carrier.
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110,
11.
12.
13.

15.
14,

PIPE AND WIRE CARRIERS.— i Continued. )
PLATE 34.

Staxp, for antifriction pipe carrier; this is also made in all sizes from a l-way up; a
2-way is shown,

Tor Rovier, for plain and anti-friction pipe carriers.

Suarr, for top and bottom rollers; the length varies with the size of the pipe carrier.

Seuir CotTer, %" x 1", for roller shaft.

Woon Screw, #15. § : : ;

. FOI’ ﬁidﬁ wire Carrier.

Woon Screw, #14. )

Staxn, for side wire carrier.

WihEggL, for wire carriers.

Stann, for angle wire carrier; a l-way is shown, but it is made also as a 2-way.

River, 4" x 114", for angle wire carrier.

Base, for angle wire carrier.

Stann, for common 2-way wire carriers: this is made also as a 4-way and f-way.

Serrt CoTTeR, 14" x2-14", serving as the shaft for the wheels in 2-way common and
angle wire carriers, and in 4-way and 6-way common wire carriers,

Staxp, for l-way common wire carrier.

seuir Corrter, 4" x1-14", for l-way angle and l-way common wire carriers.

PLATE 35.

System of tracks and signals on the Michigan Central Railroad at Detroit,

Mich. They are controlled by a Saxby & Farmer Improved Interlocking Machine.

Flate 4 gives another view of this place.



PLATE 335,
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PLATE 36.
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27.

28.

Parts Relating to Pipe and Wire.

BOLTS AND LAG SCREWS.

PLATE 3.
ORDER BY PLATE AND NUMBER.

WirE EvEe, for use in connection with 78" pin,

Wire Eve, for use in connection with No, 3.

Seuir Link,

Piece orF #9 Sicwan Wike,

Prece oF 17 Pree. This is drilled, plugged and threaded.
Sieeve, for Noo b,

Rrver, for joining Nos. 5 and 8.

Prug, for No. &

Piece or 3{" Pire. This is drilled, plugged and threaded.

SLEEVE, for No. 9.

River, for joining Nos. 9 and 12,

PrLua, for No. 9.

Turnep Piv, 78" x334", for No. 14.

Suackre. Used in connection with No. 15, making a double-hinged shackle.

SuackrLe, Used for connecting wire with an interlocking lever, and sometimes with No.
14, to form a double-hinged shackle.

Seuit CorTeERr, % x1%", for Nos, 13 and 17,

Turwen Pix, 78" x 234", for No. 15,

[ £
-

SHACKLE, %' spread, for driving bar on one-arm dwarf signal; see Nos. 24 and
below,

SuackLE, %3" spread, for balance levers, etc.

Turnep Piv, 54" x 154", for Nos. 19, 22 and 23.

SeLit CoTTER, & x114", for No. 20.

SuackrLe Hook. Used for fastening chain on selector hook bar.

DoveLe Suackre. Used on dwarf signals and at other places where wire is to be run
in two directions from a lever.

TurNep Pin, 14" x 134", for No. 18.

SrriT CoTTER, o5 x1”, for No. 24.

Lac Screw, 147 x214", for fastening lamp brackets, selector bar guides, semaphore
ladders, detector bar pipe guides, pipe carriers, dwarf-signal roller stands, vertical
signal rod guides, ete.

Lac Screw, 33" x4”, for fastening selector, hook gear, motion plate, one half of com-
pensator and crank stands, wheel and deflecting bar bases, dwarf signals, pot
signals, slots, plates for detector bar, detector bar rocking-shafts, bolt locks, facing
point lock castings, balance lever stands, ground lever switch stands, etc.

Lac Screw, 3{” x6", for fastening double and triple ground levers, box crank bases,
legs of Stevens machine, etc,

a3



PARTS RELATING TO PIPE AND WIRE BOLTS AND LAG SCREWS.—(Continued.)
Mo. PLATE 36.
99, Wasner, 35", for No. 30.

30. Bovr axn Nur, 3¢” x814", for pipe carrier foundations.

31. Bout axp Nutr, 13" x 81", for semaphore bearings. This is used where the post is
©" thick; if the post is thicker, the length of the bolt must be proportionately
increased.

39, Bovrt axp Nur, 147 x1214", for wheel foundations.

33, Bovr axp Nut, 17 x141%4", for dwarf signal foundations.

34. Wasner, 13", for Nos, i1, 32 and 33.

35. Bovrr anp Nur, 5% x123{", for crank and pipe-compensator foundations,
36. Bovrt axp Nut, 34" x143,", for selector foundation.

37. Wasneg, 5%, for Nos. 35 and 36.

38. Wasner, 3", for Nos. 39, 40, 41, 42, 43 and 44.

o A IF L

39, Bovrt axp Nur, 3" x6”, for fastening one half of compensator and crank stands, part
of double point switch and lock movement, and lead-out shaft bearings.
P 4
40. Bour ann Nut, 347 x7", for fastening leg of Saxby & Farmer machine to horizontal
timber.
41. Bout anp Nurt, 3]" x9", for fastening part of double point switch and lock movement.
42, Bort axp Nut, 34" x10", for fastening a crank stand to a cross tie.
43, Bovur axp Nut, 30" x 11", for fastening part of double point switch and lock movement.

44, Bour axp Nur, 347 x17", for fastening leg of Saxby & Farmer machine to upright
timber.

PLATE 37%.

View of tracks and signals at the Union Station, Chicago.

This plant is a proof of the success that may attend the use of the One-Arm
Dwarf Signal (shown on Plate 46), when used as a starting signal in places where
there is not room for a main line semaphore. Although one of the busiest and
most successfully-operated plants in this country, there is not a single high signal
in the installation. At the other end of the station is another plant of like size and
character.
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Adjusting Screws for Pipe and Wire.

PLATE 35.

A, Wire Apjusting Sceew,—This is also made as a turn-buckle like Fig. B,
B. Prre ApjusTing ScrEw, with a malleable iron turn-buckle: we can also furnish them

with a wrought iron turn-buckle if it is desired.

C. Srecial ApjustMENT.—This is designed to be used at a switch and is riveted or bolted
directly to the bridle rod; by bringing the two sleeves nearer together, or by
further separating them, the throw of the switch is increased or diminished as

desired,

ORDER BY PLATE AND NUMBER.

No.
1. Swiver, for Wire Adjusting Screw,

9, WasHEr, special 12", for Wire Adjusting Screw.

3. Pire Nut, for Wire Adjusting Screw.

4. Screw, for Wire Adjusting Screw.

5. Turn-BuckLg, for Pipe Adjusting Screw.

6. Nur, for Pipe Adjusting Screw. |} These are made with right and left-hand threads.
7. Screw, for Pipe Adjusting Screw. In ordering specily which is wanted.

8. Bracker. )

ScrEw, |
iy \ For Fig. C.

10. Nur, 134"

11. SLEEVE.






Jaws.
PLATE 39.

HIS page is offered as a convenient reference, and contains most of the Jaws

used and manufactured by us. There are, however, a few special forms not

shown here, which will be found amongst the parts to which they relate.

- s B el

©z gz

RO

S v

ORDER BY PLATE AND LETTER.

Stawparp WrovcHT Jaw, 75" x 234" pin.

STANDARD Screw Jaw, 73" x234" pin.
T L HE

Stanparp Wine Jaw, 78" x314 pin.

e

SLotTep Jaw, for multiple bridge coupler, 75" x 214" pin.

ayFF

SeeciaL Jaw, for scotch block, 75" x 3" pin.

Praiy MarieasLe Jaw, 78" x 234" pin

ApjustapLe Link, 18" long; made of a standard wrought and a standard screw jaw.

Verricar Ron, for the one-arm dwarf signal. See Plate 57, Nos. 73 and 74.

Screw Jaw, 34" rod, 54" x 154" pin.

Pire ComreExsator Link, 78" x 234" pins.

ApjustapLe Link, 12" long, made of a standard wrought jaw and special screw-jaw,
pins 73" x 234"

Jaw axp Pistox, for pneumatic signal cylinder, 58" x 173" pin.

ApjustasLE Mavieasce LiNk, for pneumatic signal post, 4" x 178" pin, 34" eye.

SeECIAL Jaw, 113" rod, for the pipe connected one-arm dwarf signal, 14" x134" pin.

Spectar Jaw, for pipe connected block signals, 1" rod, 54" x13;" pin.

Srecrar Jaw, for pipe connected interlocking signals, 118" rod, 5§ x 133" pin.

LLd r

ApjustasLe Link, for a mechanical slot, 3" rod, 54" x13{" pins.
ApjustasLe Livk, for main line indicator, 3{" rod, screw jaw pin 38" x 134", small jaw
SRE

pin 14" x 1"
ApjustapLe Lixg, for electric slots, 14" rod, 14" x114" pin, 12" eye,

L

¥ Y APE Y] . SRR
ApjustapLE Ling, for pneumatic slots, 12" rod, 2" x 11" pin, 2~ eye.
34" tang, 58" x13¢" pin.

Screw Jaw For Sicxan Posts, 17 rod,



PLATE 40.
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The Mechanical Slot.

PLATE 4140,

HIS device is for the purpose of placing a signal under the control of the
operators in two separate cabins.

The base (No. 1) is usually placed upon a signal post, the signal to be con-
trolled is fastencd to the top of the case (No. 2), the levers in the two cabins
are respectively connected with the rods (No. 6) that lic in the case. The opera-
tion is as follows: the reversing of cither lever alone does not affect the position
of the signal, but carries the rod to which that lever is connected to the top of the
case, forcing the roller (No. 5) in front of and above the other rod; the situation
1s now like that shown in the illustration, the lever to which the right-hand rod 1s
connected having been reversed. When the left-hand rod is pushed up, the case
itself is forced to follow it, no other movement being possible, which results in the
clearing of ‘the signal. During the last action the roller has been slid along the
side of the right-hand rod, and the bottom of the case has been brought up to the
dog which is seen in profile on No. 6; a contrary effect is therefore secured in the
return movement, for it is the first rod that is lowered which causes the signal to
go to danger, while the lowering of the second rod accomplishes nothing but to
restore it to its normal position.

On rare occasions it is desirable to control from two cabins a distant signal
that is mounted on the same post with a home signal; for this purpose a special

rod (No. 7) is provided.

ORDER BY PLATE AND NUMBER.

MNo.

1. Base

2, (CASE.

3. CovEr.

4. Tar Bout, for cover,
5 RovLrLek.

8. Ormwary Roo

¢ Speciar Rob.

8. Link.

9. Screw Jaw rFor Livk,

10. Turxep Pix axp CoTtTer, for screw jaw.

o1
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Chain Wheels.

PLATE 41.

E HAVE two standard sizes of wheels, a ¢” and an 8”: the 8" wheels will

fit only the large stands, but the 6" wheel, which has the same thickness

as the 8", can be used in any stand.

SEE-RNe

Qo

VErTicaL 8" WueeL.—It has a pipe carrier at the bottom, and is used solely at those
places where it is desired to change from a pipe to a wire line, as in the case of
the back wire at the standard selector (see Plate 353), and at the abutments of

drawbridges; it is made also as a 2-way.

Stannparp 1-wav VerTIcAL 87 WoeerL, for the front wire in a cabin; it is made also
as a Z-way.

Stanparn 1-wayvy VeErTican 87 WheeL, for the back wire in a cabin.

STANDARD 2-wav VERTICAL 8" WhegL, for the back wire in a cabin,

Low 6" VerTicar WuegL, used for special purposes, as at dwarf signals with indicators.

Special 6”7 Horizontar 1-way WueeL, used particularly at the one-arm dwarf signal.

Box (6') WaeeL.—It is made as a 4-way, 6-way and S-way; a 4-way is illustrated,

Common 4-way 8" Horizontar Wueer,—This is made also as a 5-way, 3-way, 2-way and

1-way, which latter is shown in Fig. L

Tor View oF a4 Common 1-wav 8 Horizoxtar WhaeeL.—The 4-way of this style is

shown in Fig. H.

The separate parts will be found upon Plate 42.
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PLATE 412,




Chain Wheels.

PLATE 42.

ORDER BY PLATE AND NUMBER.

WHEeeL Stanp, for transfer lug from pipe to wire; it is shown in position on Plate 10,
attached to the selector. This is also made as a 2-way.

Staxn, for front wire vertical 5" wheel,

Staxp, for back wire vertical 3" wheel,

Stann, for vertical 6" wheel.

SuarT, 58" diam., used for all wheels,

Stanp, for 6” box wheel, 4-way is shown; it is made also as a 6-way and S-way.

Orminary 6" wheel,

Borrom WnekL, for stand No. 1.

Orpivary 8" WHEEL,

Stanp, for 4-way horizontal 53" wheel; made also as 1-way, 2-way, 3-way and 5-way.

Staxp, for 1-way 6" horizontal wheel. Used mostly in connection with the standard
one-arm dwarf signal.

a5
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Block Signal Stands.

PLATE 43.

A. Hicn Staxp.—In this stand the levers are entirely above the floor line.
B. Low Staxn—Here the levers extend below the floor line and the signal connections
may be placed either above or below.
Either of these stands may be arranged for a three-position signal if it is desired;

therefore, please specify in ordering.

ORDER BY PLATE AND NUMBER.

Mo.
g.[1 Staxp.
§§ 2. Suarr, 3§ diam,, and cotters 11" x44", for No. 4.
n;*‘ 3. SreeciaL Wasner, 3", for No. 4.
aF | 4. LEvVER
B (5. STAND.
ég 6. Swuart, 37" diam., and cotters 134" x %", for No. &.
;“ | 5. Cast Wasuer for No. 6.
E‘E | 5. LEVER.

0/
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Station Block Signals.

PLATE 44.

HE figure on the left illustrates our standard form of block signal as it is

arranged when placed in front of a telegraph office or block signal station.

The two blades control trains running in opposite directions and by the use of

semaphore casting No. 3, Plate 50, one lamp only is required. This signal

may be operated either by pipe or wire, although when located near the cabin,
wire is much the cheapest arrangement, and is quite strong enough.

On the right is illustrated the block signal in use on the Pennsylvania Lines
West of Pittsburg. The blade pointing to the right occupies the cautionary position,
which is made possible by the great angle (go°), which separates the danger
(horizontal) and clear (vertical) positions. One lamp only is required with each
of these double signals, since it is placed on top of the post and shines in both
directions through the ring attached to the top of the semaphore casting. This
signal is always operated by pipe in connection with one of the stands shown on

Plate 43.

The parts may be found on Plates 49, 50 and 51



PLATE 45.
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Standard Semaphores of the Pennsylvania Lines West
of Pittsburg.

PLATE 435.

HE main objects of this system, which was designed by Mr. W. McC. Grafton,

Signal Engineer of the above-named road, are: first, to secure a more con-
sistent signal than the ordinary one, by painting the blades a negative color and
depending for their identification solely on form, thus doing away with the contra-
diction incident to passing a clear signal that is painted red; second, to make a
greater distinction between a danger and a clear signal, by increasing the arc
through which the blade must travel.

The ordinary night signals, red for danger, green for caution, and white for
safety, are retained.

The different parts are illustrated on Plates 49, 50 and 51.

On the previous page the application of this semaphore to block signaling

15 shown.



- PLATE 48,
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The Chicago & Northwestern R’y Standard Semaphores.

_ - T PLATE 46,

TI-IF.SE semaphores are singular in the colors adopted for night signals, and in
the fact that the home signals on this road are always operated by pipe; the
distant signals, like those on almost all other roads, are operated by wire.

The home signal in the danger position exhibits a red light, while in the
clear position a green light is shown.

The distant signal carries a peculiarly shaped lamp (Plate 59, Fig. C), which
has on its face two openings; the one on the left is filled with a green glass, and
is never obscured, while the opening on the right is protected with a white lens,
which, however, is never visible. The upper hole in the distant signal semaphore
casting carries a red glass, the lower a metallic shield; therefore, when a distant
signal is in the danger position two lights are visible, a green and a red, but when
the signal is in the clear position, only the green light is visible, owing to the
presence of the metallic shield in front of the white lens.

The practical result of this method of lighting is an entire avoidance of the
danger due to the breaking of the colored glasses ordinarily carried in semaphore
castings, for in this system a white light is not construed as a signal at all.

This method was conceived by Mr. E. C. Carter, Principal Assistant Engineer
of the Chicago & Northwestern R'y.

The parts of these signals are illustrated on Plates 49, 50 and 51.
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PLATE 47%.
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Ordinary Two-Armed Straight Post, and Straight Post

with Indicators.
PLATE 47%.

HE Two-Armed Straight Post illustrates the commonest form of main line
signal. The usual height is about 20 feet from the ground level to the lower
arm; one foot in the ground for every four feet above ground, and six feet between
the centers of the arms. Except the last, these dimensions are variable and are
often departed from when the circumstances warrant it

This post may be built with any number of arms from one up to five or
even more, although the practice 1s now quite general not to place more than two
arms on each post, the upper one for the direct or fast route, the lower one for
all divergent routes.

The Straight Post with Indicators is the type used on many of the New
England railroads, where the practice noted above with regard to the use of not
more than two arms on one post has not yet been adopted.

The indicators are a compromise between the two-armed post and the early
practice of using as many arms as there were routes to be followed. In some
cases a reflecting lamp, see Fig. M, Plate 59, which casts its light upon the face
of the lower arm, is used instead of the lamp shown in the illustration, while still
other roads use the illuminated blade, Plate 55; the last seems to give the best
results, since it gives a better light than the reflecting lamp, and makes a distinc-
tion between the upper and Jower arms which is unmistakable.

The parts of these posts will be found illustrated on Plates 49, 50 and 51.
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The Bracket Post.

PLATE 485,

HIS style 1s used at places where the post cannot be located next to the track
which it governs; the arrangement of the uprights determines as to what track
or tracks the signals control, for a bracket post often relates to more than one track.

The following diagram illustrates a few of the different arrangements of signals :

Y ¥ F ¥

No. 1 would be placed next to a pair of tracks, on both of which trains run-
ning in the same direction are controlled.

No. 2 is that which is used where one track intervenes between the post and
the track which is signaled; the dummy upright stands for the unsignaled track,
and usually carries a blue light at night.

No. 3. Here three tracks are involved; the middle upright is a dummy for
the middle track, while the outside uprights signal trains running in the same direc-
tion on the outside tracks.

No. 4. On this arrangement the dummy upright indicates that the track next
to the post is not signaled while trains running in opposite directions on the other
two tracks are signaled.

The parts of these posts are illustrated on Plates 49, 50 and 51.
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PLATE 49,
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*10.
g2 1f
*19.

*18,

14.

15.
*16.

i b

32.

Main Line Semaphore Fittings.

PLATE 49.

ORDER BY PLATE AND NUMBER.

DisTanT SigyaL Brane,

- In ordering state what casting on Plates 50 and 53 it is to fit.
Home Sienar Brape ) N = J

Rivc. for Nos. 1, 4, T and 8,
Ring, for Nos, 2, 5 and 6.

Praix Rinc. J
. For No. 3.
FiLrLeTEn Ring, |\

WecnTen Ring, for No. 4; used only when the casting is operated by wire.
Praixy Rixg,

|
i |
Dovere Frireten Rixe, |

- For No. 7, when used as a station block signal.
WeicaTtED Rine, J

Back Licnr Rixg, for No. 9; give diameter of the glass which it is to cover.
Piece or Gurass, for any one of the castings; made in all sizes and colors.

SeEMardore Bearing, in ordering state which one of the castings it is to fit; used only
when there is no back light.
SEMAFPHORE SHAFT. /

i s + For No. 18
Bort anp Nut, 147 x8". )

SemarHORE Bearing, in ordering state which one of the castings it is to fit; used only
in connection with a back light.
Stup, 78" x3%", for vertical signal rod on No. 7.
WasHER, 78" -
e o - ; For No, 17.
SpLiT CoTTER, "' x114". )

5 SFF

Stup, 34" x23;", for vertical signal rod on Nos. 1, 2, 3, 4, 5, 6 and 8.

4

) o [ For No. 20,
Seuir COTTER, o x134 . lll

WasHER, 33 .
BoLt axp Nur, 14" x2"”, for fastening ring to lower hole in No. 7.
BoLt anp Nut 1, x17%", for fastening ring to No. 1, and to upper hole in No. T.

#

Bort axn Nut, 15" x154", for fastening rings to upper holes on Nos. 5 and 6.

Bort axp Nut, 1" x11", for fastening rings to Nos, 2, 8 9, and lower holes on Naos,
b and 6,

Bort axp Nut, 1" x11"”, for joining Nos. 8 and 9.

BoLt anp Nut, 14" x 1", for joining Nos. 5 and 6.

Bort axp Nurt, 34" x11", for {astening Nos. 1 and 2.

Wasner, 3;", for No. 14.

Wasuer, 1", for No. 15

NuT, 5__;”, for No, 14,

# The references in the text are to the semaphore castings on Plate 50.
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Main Line Semaphore Castings.

PLATE 50,

In ordering Nos. 1, 2, 4, 5, 6, 7 and 8, state whether a round or square shaft hole is

required. For fittings see Plate 49,

Mmoo

© ™

ORDER BY PLATE AND NUMBER.

ORDINARY SiNGLE-Licut Casting, 614" glass,
SPEcIAL SINGLE-Licut Casting, 834" glass,

Brock-Station Casting, with ring for glass. If the ring is wanted it must be ordered
separately (see Nos, 5 and 6 Plate 49), 614" glass,

Brock-Station Casting, 614" glass.

Ricar-Haxp Two-Licut Casting, 834" glass.

Lerr-Haxp Two-Licat Casting, 835" glass.

Pennsvivania Company THree-Position Casting (see Plate 45), 614" glass.
Cuicaco & NortuwesTERN R'v Casting, (see Plate 46), 614" glass.

Back-Licar Castivc, In ordering state which one of the above castings it is to be
used with, and the size of the glass that it will require,



PLATE 51.
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No.

ol

o &m

3
10,
11.
12,
15.
14.
15.
16.
17.
18.
19.
20.
21.
23,
23.
24.

26.
27.

29.
30.
31.
32.
33.
34.

Main Line Semaphore Post Fittings.

PLATE 51.

ORDER BY PLATE AND NUMBER.

Piece oF LADDER. )
LAt St iy ;Gwe length required.
Bracker, for semaphore lamp.

Bracker, for indicator lamp,
CounTERWEIGHT. Give weight required,
Bort axp Nurt, 38" x81", for No. 5.
ADJUSTABLE.

RicHT ANGLE. Es'gnal cranks.

Bases, for Nos. 7 and &,

CounTERWEIGHT LEVER Base, made in different sizes,

Pin, for Neo. 11.

CounTERWEIGHT LEVER, used with pipe connected signals.

CounTerwEIGHT LEVER, used with wire connected signals.

Guipg, for vertical signal rod.

Cramp, for No. 15.

Lixk, adjustable, used with mechanical slot, jaw pins 358" x13{".

VerTicar Siewar Rop, jaw pin 54" x 154", eye 3{”. Give length required.
Rop, for indicator lamp shield, jaw pin 4" x1", eye H”. Give length required.
Rop, for indicator, jaw pins 548" x 134" and 2" x1". Give length required.
INDICATOR. ]

ARM.

Bask.

S5tun, for No. 23. . Relating to indicators only
Suierp, for indicators and for indicator lamp.

Bracker, for No. 25,

Trunxion, for raising lamp shield.

Guy Rop axp Nurts. )
Bort anp NuT, 34" x25" J
Bort anxp Nut, 3{"x141". |
Bort anp NuT, 34" x214"” for No. 87, ‘

J

J

- 1

Hanp Raio } Give length required. ‘
|

Relating to Bracket Post only

BorLT anp NuTt, 4" x 8", for No. 39.
BorT anp Nut, 54" x9", for No. 42
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MAIN LINE SEMAPHORE POST FITTINGS.—Continued.)

M. PLATE 51.
85. Bovt axp Nut, 3{"x13", for corners of post and)
for No. a7,
36. Bort anp NuTt, 54" x1414", for No. 40.
37. Bracg, for chain wheel.
38, WenceE WasHER,
39, Socker, for No, 28,
L. SEeE T NG 2g - Relating to Bracket Post only.
41, Kxee Brace
49, Upprer Fastexivg, )
43. Lower FasTENING. i RS,
44, Pratrorm Bracker.
45, Bavavce Lever, for bracket post.
46. Wasner, 33", for Nos. 30 and 31.
47. Wasueg, 17, for Nos. 8 and 10.
48. Wasner, 1" special, for No. 24.
49. WasHER, 548" special, for No. 27T.
50. SHackrLe, 58", for Nos. 14 and 4i.
51. Turxep Pix, 547" x154", for jaws on No. 18 and left hand of No. 20 and for Ne. 50.
52, Serit CoTTER, #% x114" for Nos. 27 and 51.
53. Turnep Pix, 34" x1" for jaws on No. 19 and right hand end of No. 20.
64. Srerit CoTTER, "' x 1", for No. 53.
55. SrrLit CoTTER, % x2%", for No. 12
56. Seuit CorTER, % x114"” for Nos. 9, 10 and 24,
57. BoLt anp Nur, 4" x1", for ladder end of No. 2.
58. Borrt anp Nurt, 34" x21", for fastening platform to No. 44
59. Borr axp Nut, 14" x3{", for ends of Nos. 13, 14 and 45, and for joining Nos. 15 and
16 and Nos. 25 and 26.
60, Lac ScreEw, 4" x214", for fastening Nos. 1, 2, 5, 4 and 26 to post.
61. River, 13" x 35", for joining Nos. 21 and 22.
62. River, 13" x13{", for fastening No. 27 to No. 18.
PLATE 52.

View of tracks and signals at the Jersey City Terminal of the Pennsylvania

Railroad.

Particular attention is called to the location of the starting signals, each of .

which is placed directly over the track that it governs. Other views of this place

are shown on Plates 67, 70, and 95.
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PLATE 5.
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PLATE 53.
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Iron Main Line Semaphores.

PLATE 53.

HESE posts are most frequently used on elevated tracks, but are adapted to
almost any kind of work. The post, with indicators, may carry six indicators,
as shown in the illustration, but by adding to the base (No. #2) a much larger
number may be used.
The two-arm post may also be built with only one arm.

ORDER BY PLATE AND NUMBER.

[ 1. Piece oF Lappek.
2, VErticar Sicyar Rop, These two ends are joined by a piece of 3" pipe.
3. BaLANCE LEVER.
4. WewnT. In ordering, specify whether a 10, 14, 17, 20, 35 or 40 b weirht is
desired.
5. Borr anp Nurt, 34" x314", for fastening No. 4 to No. 3.
6. SeEmapHORE CasTiNG. For the wooden blade used with this casting see Plate 49
7. Ring, for No, 6.
King, for No, 9.

9, Back Licurt CasTInG,

10. SemarHore Suart. Used on a post without indicators,
11. Lamp BRAcKET.

Lakce ParTs CoMmon To BoTH SIGNALS.
oo

| 12. Top Bearmv:,

i 13. Piece oF 4" Pirg, of which the post is formed.

| 14. Guipg, for No. 2.

| 15. LADDER Stav,

(16. Inpicator Rop Guipe, for Nos. 20 and 21.

I 1%. BrackeT, for No. 18

18, INDICATOR SHIELD,

19. INDICATOR.

20. ScrEW Jaw. ] When joined by a piece of 14" pipe, Nos. 20 and 21 form the indi-
2]. Ricip Jaw. % cator rod.

i 29 SHIELD ARM,
| 23, InDICATOR ARM.
1|

| 94. SemapHORE SHaFT. Made in different lengths, according to the number of
Indicators.

25, Iwpicator LEVER

2. SuarT, for Mo, 25.

a7, LockinGg BRACKET.

98, LEFT-HAND STAND.

- E‘Fur No. af,
29, RIGHT-HAND STAND, )

LARGE PART: RELATING TO SIGNAL WITH INDICATOR.
he
L

30, MoTtioN PLATE.
31. Pix, for joining Nos. 3 and 32.

g9, Bask.
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Mo,

33,
GES
G138
a6,
37,
L a8,
a0,
40,
41.
43,
4.
44.
45.
46,

LARGE PARTS RELATING TO
Two-Arm PosT,

82,

IRON MAIN LINE SEMAPHORES.—(Continued.)
PLATE 53.

See No, 10,

Back. ) ) . -

F]MNTLilntermcdlate bearing ; used only in repairs.

BoLt axp Nurt, 54" x212", for joining Nos. 33 and 34

IxteERMEDIATE BEARING,

Pin, for joining Nos. 3 and 34.

Bask.

WasHer, 3{"-2", for Nos. 10 and 24

Wasner, 34"-11{", for No. 41.

Stup, 34" x23{"”, for connecting No. 2 to No. 8.

Turnep Pix, 56" x 134", for jaw on No. 2.

Sruit Corter, %" x114", for Nos. 41 and 42

Srerit CotTER, " x23{"”, for fastening Nos. 31 and 37.

Nut, 34" diam., for end of Nos. 10 and 24.

Bout, 14" x1”, for fastening No. 1 to No. 12, and for fastening Nos. 11, 12,
17, 33 and 36 to No. 13

"x 114", for fastening end of No. 15 to No. 1.

Carriace Borr axp Nur, 34"x114", for fastening wooden blade to No. 6.

Bort axp NuTt, 14
Bort axp Nur, 34" x114", for clamping No. 15.
BovLr axp Nut, 35" x1", for clamping No. 16.
Bovr anp Nurt, 17”x114", for fastening No. 7 to No. 6, and No. § to No. 9.
Bort axp Nur, 13" x 34", for fastening No. 17 to No. 18
WasHer, 1"-114", for No. 24,
Wasner, 587-134", for No. 63.
FiLuivg Prece, made of 30" pipe, for taking up space on No. 26, where casting
No, 32 is too wide for the indicators carried on the post.
Lockixe Dos.  Fits into No. 27,
Bort, 14" x 134", for fastening Nos. 28 and 29 to No. 32.
Bovur, 34" x11", for fastening No. 27 to Nos. 28 and 29.
Bortr axnp Nur, 34" x2", for No. 18.
Serit CorTeERr, 18" x 1", for Nos, 62 and 63.
SrLiT COTTER, v x13{”, for No. 24,
20 and 21.
Srtup, 58" x 134", for end of No. 25.
Rovrrer, 5¢-17, for No. 63.

River, 15" x 14", for fastening No. 18 to No. 22, and No. 19 to No. 23.

TurNep Piw, 14" x114", for Nos.

PLATE 54.

This plant forms a part of a large system of Electro-Pneumatic Interlocking

and Block Signaling that has been recently put in service on the Chicago & North-

western R'y.
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PLATE 54,

18 LEVER FRAME.
4 SINGLE SWITCHES.
10 DERAILS.

7 MAIN LINE SIGNALS.
6 DOWHRF SIGNALS.

This plan is presenked in order o show that MACHINERY ITSELF IS DRIVEN BY COM-
wilh the Tnewmatic ayslem amany wnnanal PRESSED AIR. Witheul the mae htm.
advantages are present. Hee thewe are switches  dnewmalic powar_at Mris pomk Al
and sigualy on cach side of a draw bridge, wouwld fe¢ impossible, to oparate the
afl of wmnﬁ operated from the same inker - crossing trtack when the draw

focking machine. THE DRAW OPERATING i opon.
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IHuminated Semaphores.

PLATE 55.

HIS is a most excellent device, since by its use signaling is made perfectly

consistent, and a position signal is provided both by night as well as by day.

The lamp is placed on the post, back of the semaphore, from whence the rays of

light are projected against the corrugated reflector (No. 5), and then out, approxi-

mately at right angles with the face of the blade, through the slender opening

plainly visible in Figs. A and B. The result is a clear beam of light, which, unlike

that of the crdinary night signals, cannot be confounded with anything else; and

o

more 1mportant still, the color of the light does not change when the glass i1s broken.

A.

MNo.

=T o v W LoD

on

Prain RerLecTor, for No. 1.

MacHINE Screw, 14" x12-32, for fastening No. 8 to No. T.

CoumpiNED ILLumINATED SEMAPHORE, with ordinary glass in the casting. This may also

be arranged with only one glass in the casting if so desired.

Praw ILLUMINATED SEMAPHORE.

ORDER BY PLATE AND NUMBER.

Garvarsizen Irox Back.

Rouwnn Irox Crame with Nuts, for joining Nos. 1 and 7 to No, 12 or No. 13.
Semarnore Brape.

Ricut AncLE REerFLEcTOR, for carrying light from lamp to glasses in No. 13.

CorrvuGaTED REeFLEcTOR, for back of No, 3.

-

Ersow,

Ereow Rine.

SemaruorRE Bearing, for Fig, B.

Lawe Bracker.

SemapHORE Bearing, for Fig. A.

SemarHore Casting, for Fig, B.

Semarnore Casting, for Fig. A.

Rixng, for No. 13.

SHaFT axp CorTeR, for Nos. 9 and 11 (to support Nos. 12 and 13).

SHaFT axp Correr, for Nos. 12 and 13 (to connect with vertical signal rod).

Wasner, for No. 16.
Bort axp Nut, ' x13{", for fastening No. 7 to MNos. 12 and 13

]

Tar Bort, 14" x 78", for joining Nos. 9 and 10.
BoLt anp Nut, 14" x134”, for joining Nos. 3 and 7 to No. 12 or No. 13.
Carriace Bort anp Nut, 1{"x114", for fastening No. 3 to No. 12 or No. 13

BoLT axp Nut, 4" x3{", for fastening No, 14 to No. 13.

-

Woop Screw, #4, for fastening No. 1 to No. 3.
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The Dwarf Signal with Indicators, and the One-Arm
Dwarf Signal.

PLATE 56.

HE DWARF SIGNAL WITH INDICATORS is still in considerable use on
the older roads in the New England States, and is therefore shown here as
left-handed ; we, however, make it right-handed as well. It is also made with any
number of indicators up to and including 6. An ingenious arrangement in the base
of this signal automatically locks all of the other indicators in their normal position
when one of them is exposed.

TuE ONeE-ArRM DwARF SIGNAL is now used almost universally and, owing
to its simplicity, cheapness and reliability, bids fair to supplant all other kinds. It
is very low, and since it always has applied to it the rubber blade and disc, may
be placed at any point where two cars can pass, without being liable to damage.
A concealed spring in the head will carry the arm to danger should any of the
post connections be ruptured, while the horizontal spring below the post will per-
form the same office, almost always without aid from the back wire. By simply
turning the head on the post, and connecting the vertical rod to the other side,
the wires may be led up to the post from either of the four quarters.

We manufacture other styles of dwarf signals, but the ones shown we consider
typical, and best adapted to the two principal systems of signaling which respectively
use or dispense with route signals.

The parts of these two signals are illustrated on the following page.
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MNo.

Lo

oo
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15,
16.
17.
18.
19.
20,

2 B B K B BD RD
- SO

&«

Dwarf Signal with Indicators.

ORDER BY PLATE AND NUMBER.
Base.
Bearing, for semaphore.
Brace, for shield.
Crawmr, for shield support
Bracker, for lamp.
Motion Prate.
Lock Casixg,
LEG, left-hand, for lock casing.
Lec, right-hand, for lock casing,
INDICATOR,
Orar Grass, for indicator.
Aru, for indicator.
SEmarHore Riwc.
SEmaruore BLape (rubber).
Curir, for blade,
SEmarnore CasTing,
BACKLIGHT CASTING,
Ring, for backlight casting.
Arum, for shield,
SuieLp, for indicator,
SienaL Post, 214" pipe.
Screw Jaw, 538" x 154" pin, for semaphore rod.
VEerTIcaL Rop, 3{" diam., eye 54", for semaphore.
Screw Jaw, 14" x1" pin, for indicator rod.
Rop, 14" diam., small jaw 14” x 114" pin, for indicator.
Sering, for motion plate.
Barance LEVER
Pin, 1" x 7", for balance lever.
Bort axp NuTt, 58 x3812", for counter weight.
CouNTERWEIGHT, 10 lbs.

Lever, for indicator,

SEMAPHORE SHA¥T, varies in length according to the number of indicators.

Suart, 3" diam., for indicator levers.
Tar Bovr, 12" x 78", for lamp bracket.
Tar Bovrt, %" x114", for fastening lock casing legs.

1zg
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Nao.
a6,

af.
38,
HH S
410.
41.
42,
43

44,
45.
46.

59,
60,
61,

62.
63,
tid,
65.
66,

6y,

DWARF SIGNAL WITH INDICATORS.—(Continued.)

PLATE 5%.
Tar Bovr, 35" x 114", for fastening lock casing.
BoLt axn Nut, 35”7 x112", for fastening shield support and clamp.
BoLt anp Nut, 4" x3{" for stopping counterweight.
Borr axp Nut, 14" x 78", for fastening back light ring.
Bot axp Nut, 4" x1”, for fastening semaphore ring.
Pin, 13" x1", for screw jaw No. 24.
Pin, 54" x 154", for screw jaw No. 22.
Pin, 14" x114", for jaw No. 25.
Pin, 54" x13{", for driving semaphore casting No. 16.
Pix, 58" x114", for indicator lever No. 31

Busuing, 34" diam., for indicator shaft No. 33; this varies in length, depending on the
number of indicators.
RoLier, % x1", for lever pin No. 45,
F
Bushing, 3{" x 1;", for separating indicator arms No. 12.
Busuing, 34" x 34", for separating indicator arm No. 12 from semaphore casting No. 16.
Wasuer, 34", for pins No. 44 and 45, and semaphore shaft No. 32.
Wasuer, 3" special, for semaphore shaft No, 32,
4 SPp P
SruiT CoTTER, % x3" for balance lever pin No. 28
Sruir Correr, "W x114", for pins Nos. 42 and 44, and for shafts Nos. 32 and 33.
Srrit CorTeERr, 4% x 17, for pins Nos 41, 43 and 45.
p

Lock Piece

Single Arm Dwarf Signal.

ComeINeD Base axp Post Casting,
Bearing, for sem aphﬂrt‘.
Laur Bracker.

Bearing, for crank,
CRANK.

Backricur Rine,
BackrLicur CasTinNG,
Runeer Disc.
SEMAPHORE CasTING,
Curir, for blade
Semarnore Rina.

SemarnorE Brape (rubber.)
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SINGLE ARM DWARF SIGNAL.—(Continued, |

SEMAPHORE SHAFT,

Srring, for semaphore shaft.

RoLLER STAND,

Doveee Lug, for motion rod,

SrriNG Prate, for motion rod.

Verticar Ron, 12" diam., 558" eye, for semaphore,
Screw Jaw, 12" x11" pin, for semaphore rod.
Sering, for motion rod.

MoTtiox Ron.

Driving Pin, for motion rod,

Tar Bovrt, 12" x1%", for bottom of lamp bracket.
Tar Borr, 12" x118", for top of lamp bracket.
Tar BoLt, 14"

I‘I\AI' Hf_”.‘T, ‘[/é-ri'

1", for fastening crank bearing.
78", for setting crank bearing.
Borr anpo Nut, 34" x2”, J

: i ..,  For double lug No. 71.
BoLt anp Nut, 34" x134". )

PLATE 57.

Bort axp Nur, 17" x1", for fastening semaphore and backlight rings and rubber blade

and disc.

Srurr Corter, 14" x 118", for semaphore pin, backlight pin and roller shaft.

SpLiT CoTTER, %" x1", for screw jaw.

Crip, for rubber disc.

WasHER, special, 54", for semaphore and backlight pins.
SEMAPHORE Pix.

River, 14" x21%", for driving pin No. 77.

Backricur Pix,

Borrom Rovrper, for stand.

Tor Rovvier, for stand.

SHAFT, 54" x 314", for roller stand.

Torston Brock, for semaphore spring.



PLATE 58.
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Self Compensating Pot Signal and Low Pot Signal.

PLATE 58.

A. Serr Compexsatine Por Sicyvar.—This signal has in times past been widely used, and
there is still some call for it: there is no direct connection between the head
and the counterbalance lever which operates it, and a considerable latitude is
therefore possible in the stroke of the mechanism. This fact renders it possible

to operate the signal by wire.

B. Low Por SicxaL—It is intended that this signal shall be connected directly with a
side track switch or derail where the unimportant character of the location does
not seem to warrant the expense of a separately controlled signal. It is the

smallest of all signals as shown, but may be built higher if desired.

ORDER BY PLATE AND NUMBER.

" 1.. Hean,

‘ 2, WEeIGHT.
3. Bovrr axp Nur, 54" x3%4", for fastening weight to counterbalance lever.
4. CouxTERBALANCE LEVER.

| 5. DousLE SHACKLE.

e

6. Turxep Pix, 1" x 5", for supporting counterbalance lever.

7. Sruir Cortrer, 1" x234", for fastening pin No. 6.

STeEL Suart, 134" x 14%4”, on which head No. 1 is supported.
o Bask.

RoLLER.

PARTS RELATING TO A, ONLY.
[l

0
1. Ser Screw, 347 x 1", for fastening head No. 1 to shaft No. s.
9. Tar Bort, 4" x1”, for holding shaft No. § in place.

1

1
I 1
I 18. Bovrt ann Nur, 14" x 3", for end of counterbalance lever.
BT

1

1

4. Turxvep Pix, 56" x 154", and cotter, %" x 1 14", for fastening double shackle.

.= | 18. Tar Borr, 34" x 34", for fastening vanes to heads.
fal=Tr= |

=224 16. InsipE VANE,
RSe |

= | 15. OuTsipE VANE

e 18. Dowegr Piv, 4" x 214", for fastening head No. 19 to shaft No. 20.

£ 19. Heap,

Eo

4% < 20. SHAFT.

ﬁ r

=2 | 91, Cast IroN Brarixg, for shaft No. 20,

e

&€ | 22, Bask.
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Lamps.

PLATE 5%.

ORDER BY PLATE AND LETTER.

Souare SEmarHorge Lamr, N. Y. C. & H. R. R. R,

Rounp SemarHore Lawmr, one of the styles used on the Pennsylvania R. R.
DistanT Signar Lamp, Chicago & Northwestern R'y.

Semaruore Lawme, 7" x7" square, left-hand.

Square SemarnHore Lawmp, sliding door.

Square SeEmarHOoRE Lamre, swing door,

Rouxp Sesmarnore Lame, sliding door.

Rouwp S5emarHore Lamp, swing door.

These lamps are used either for switch targets or for our Electric Banner Signal.
They are interchangeable and have the same socket.

. ] Por Signar Lamps.—They differ principally in the method of fastening them to the
f pot signal.

gl e A L S

< =

Main Line SeEmarsore RerLecTing Lamr.
Dwarr Sional REFLEcTING Lamp,
O. Inpicator Lamr

P. ILLUMINATED SeEmaPHORE Lame
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10.
11.

12,

13.
14.
15.
16.

Lenses and Burners.

PLATE 0.

ORDER BY PLATE AND NUMBER.

Concave CorrvucaTEn Lens, 58 diam, !
Pramy Gurass, made in all sizes and colors,
Concave Corrvcatep Lexs, 510" diam.
Frat CorrucaTen Lexs, 5" diam. % In ordering state the color that is required.
Concave Corrucaten Lewns, 5" diam.
Burt's Eve, 2" diam.

1
Convex CorrvcaTep Lexs, 53g" diam,

3

Tae Leaper Burxer axp CHivxey, 136" wick.
Tue X. L. Burxer axp CHriuxey, 54 wick
FPerFEcTION BURNER axp CHIiMNEY, 17 wick.
Zenita No. 2 Burxegr, 17 wick, J
Zemitu No. 1 Burxer, 54" wick.
AMERICAN Diasmonn Burxer, 58" wick ,
3 L - No chimney.
Dresser. Burxer, 54" wick

CorLrexpEr Burser, 54 wick.

Savace No. 1 Burner, 55" wick. J
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PLATE 61,
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Standard Cabin for Saxby & Farmer Improved
Interlocking Machine.

PLATE 61.

HIS style of cabin is the result of many years practical experience in the inter-
locking field ; it combines cheapness with convenience, stability and appear-
ance. By the use of the outside stairway the available space both on the first and
second floors is greatly increased, while the outside door of the lower floor may
be kept locked, and the room used as a store-room. The foundation timbers of
the *lead-out™ here form the first floor, and since no trap doors are possible or
necessary the parts directly beneath the machine are always open to inspection

and adjustment.

VErTICAL SEcTION through the lower door.

VEerTICAL SEcTiON through the lower rear corner,

VErTicaL Section through the lower front corner.

VerTical Section through the upper floor and lower part of upper windows.

VErTIcaL SecTion through the eaves.

elicdi=g 200

Horizontal Section through the upper windows and corner post.

135



LATE 62,
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Two Special Forms of Cabins.

PLATE 62,

THESE cabins are intended for large plants, and may either of them be built of

wood, 1ron, brick or stone.

The overhanging cabin is intended to be placed between tracks where the
space is limited; such a cabin may be seen on Plate 57,

The bay window provides a place for the train director of a large terminal. who
is surrounded by his instruments, and is enabled to see in cach direction. An

application of this idea will be found on Plates 67 and 120,
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How to Order.

]N ORDERING material for repairs, if single parts only are needed, they will be

found illustrated on the Plate devoted to the arrangement to which they belong,
while on the page or pages following a descriptive list i1s given If a stuffing-
box for the Electro-Pneumatic Interlocking Switch Cylinder is wanted, it should be
ordered as " No. 4, Plate 71, which is all the description that is needed, since
only one kind of stuffing-box i1s made for the Switch Cylinder. A Main Cylinder,
however (see the note at the top of page 161}, 1s made n several sizes, and the
order in that case must read “No. 1, Plate 71, 6" nside diameter,” or whatever
size is needed.

It would have been impossible to describe all of the combinations of parts,
but we are able to promise that anyone wishing to order certain assemblages, such
as an “Electro-Pneumatic Interlocking Switch Cylinder with valves complete™ may
do so in the confidence that all of the parts naturally belonging to that combination
will be sent.

To order successfully, state the number of the part, the Plate on which it 15
illustrated, and, if it is made in more than one form, give the particular kind that
is wanted; also state whether the shipment is to be made by express or freight

In a field so new as signaling is in this country, it follows that a considerable
amount of experimenting will be done, and during the life of The Union Switch &
Signal Company many devices have been tested, which, on experience, have been
considerably altered or abandoned for something better. We do not illustrate or
describe any of these original forms, but beg to assure our patrons that the patterns
are kept in stock and that we shall take pleasure in filling orders for any broken
or worn-out parts, upon being furnished with an adequate description, or the part
which it is desired to replace.

Our facilities for shipment are unusually complete, owing partly to our loca-
tion, which is eight miles east of Pittsburg, directly on the line of the Pennsylvania
Railroad and in close proximity to the Baltimore & Ohio and Pittsburg & Lake
Erie Railroads.

We have a private telegraph office in our works, the address of which is

SwissvALE, Pa.
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The Electro-Pneumatic Interlocking Machine.

e : PLATES 63 AND 4.

THE forces at work in the electro-pneumatic interlocking system are, as the

name implies, electricity and compressed air, the former being used to control
the latter, which is derived from compressors that are located at some convenient
point. The external appearance of the machine that contains the levers is shown
on Plate 63% a view looking directly down upon the machine on the upper part
of Plate 64, and a rear elevation of the machine showing what is commonly called
the spring combination on the lower part of Plate 64.

The row of upper levers that appear in elevation on Plate 63, and in plan
on the upper half of Plate 64, are called the switch levers, and serve to make and
break the circuits that connect the main battery with the switch valves (described
on page 157). The row of lower levers are called the signal levers, and make and
break the circuits that connect the main battery with the signal valves (described
on page 173). Both the switch and signal levers move from left to right and vice
versa; but the switch levers have only two positions, the one on the left being
called normal, the one on the right, reversed; the normal position of the switch
levers corresponds to the position of the switches as shown on the plans of tracks,
Plate 110, etc.; the reversed position of a lever, to the other position of a switch.
As regards the signal levers the case is quite different, for each of these levers has
three positions, the one in the centre being normal and both of the others reversed.
It is therefore possible to operate several signals which may govern trains running
in different directions, from the same lever, with a considerable reduction in the
number of levers in a machine as the result; the normal position of the signal
lever, which is vertical, corresponds to the horizontal (danger) position of the signal,
while a signal lever which has completed its movement either to the right or the
left will be followed by an inclined (safety) semaphore on one of its respective
signal posts. Connected with each signal and switch movement is a circuit breaker,
from which wires are run, each to a magnet (No. 47, Plate 66), which by means
of its armature stem, operates the latches (Nos. 30, 31, 32, Plate 66). The function
of these latches is to delay the final completion of a lever's throw until after the
signal or switch shall have reached its extreme position; their application may be
seen on the bottom and top edges respectively of the upper and lower halves of

b g
i

L

Plate 64; the method of placing the switch indication box is shown on Plate
(see also Nos. 36 and 37, Plate 73), and of the signal circuit breaker on Plate T
(see also Plate 100).

# This machine is located at the Union Station, St. Louis, Mo,

e
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THE ELECTRO-PNEUMATIC INTERLOCKING MACHINE.— Continued.
PLATES 633 AND 64,

By preventing a lever from reaching its extreme position until the switch or
signal that it controls has previously completed its movement, the interferences
established by the interlocking are maintained and all of the other levers involved
in the combination are kept locked fast until such time as the lever that is being
moved has completed its course. To cach of the levers is attached one end of a
horizontal shaft, which runs from the front to the back of the machine, and has
fastened to its other end, first a beveled gear, that engages with another beveled
gear, fastened to the upper end of a vertical shaft on the back of the machine;
and, second, the quadrant which engages with the indication latch above mentioned ;
the quadrants and beveled gears are illustrated on Plate 66, Nos. 20 to 25, where
it will be seen that, in the case of the signal levers, the quadrant and beveled vear
form two pieces, while with the switch levers these parts are combined in one piece.
Upon the horizontal shafts are also mounted small pinions, which work in racks
formed on the under side of the interlocking bars and drive the bars back and forth
with the movement of a lever; just above the lever shafts are placed the brackets
that contain the cross locks, as well as the interlocking bars, both of which lie in
the same horizontal plane.

We shall not give a detailed description of the work performed by the inter-
lnci{ing (which, except that it 1s only half the size, 1s exactly the same as that
used upon the Saxby & Farmer Improved Machine), but must content ourselves
with saying that its object is to prevent the movement of any lever until certain
other levers are in certain specified positions. The relation which exists between
the indication latches, the levers and the interlocking is now established, since they
depend upon the same shaft, and any movement of it will involve all three.

The wvertical shafts, No. 59, Plate 66, are encased in hard rubber rollers that
bear on their surfaces the semi-circular contact bands, No. lvy, Plate ¢5; on a
hard rubber base, No. 11, Plate 66, are mounted the angular contact springs, Nos.
110 to 115, Plate 68, whose ends project outward, and depending on the position
of the rollers, touch either their surfaces or the various semi-circular bands that they
carry. The appearance of this part of the machine may be seen on the lower half
of Plate 64. At one end of the machine the angular springs are all connected with
the main battery; at the other end they separate and go to the several switch, lock
and signal magnets. If now, in any combination, one of the rollers should happen
to be in the wrong position, the contact between the semi-circular and angular
springs would be broken and no current would reach the magnet of that line from
the battery; this provides a perfect check on the action of the mechanical inter-
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THE ELECTRO-PNEUMATIC INTERLOCKING MACHINE.—Continued.)
PLATES 63 AND 64,

locking which has been described as controlling the movement of the levers, and
these two features form a remarkable safeguard against any troubles which might
arise from ignorant or careless interference.

We have now given a general description of this machine, which the space
at our disposal forbids us from extending, but it would not be well to dismiss the
subject entirely without calling attention to some of the extraordinary results that
have been secured by its use. It is economical in the highest degree from a main-
tenance stand-point, since even with the largest machines, such as those illustrated
on Plates 63, 67 and 126, it has never been necessary to employ more than one
leverman at a time, and in no case has this man ever been pushed to an extremity,
This arises from the very slight exertion ruquirﬁd to mowve the levers, and the
promptness with which the apparatus at the switches and signals responds to the
impulses that are transmitted to it from the main battery, a promptness which it
will be easily seen is not affected by the distance from the cabin at which these
parts may be stationed. This makes it possible to operate signals and switches
at any convenient distance, since the effort required to move a lever does not vary
with the amount of apparatus connccted with it, as is the case with ordinary
mechanical machines. The reduced size and weight of the machine also recom-
mends 1t for use at large terminals where the available space is apt to be limited.

The separate parts are illustrated on Plates 66 and 68.

PLATE G5,

This Plate illustrates the usual internal appearance of a cabin that contains
a mechanical lever machine of large size. From four to six men at a time are
necessary for throwing the levers, and they, as may be seen, are dressed in over-
alls and wear heavy leather mittens. Compare this Plate with Plate 67, which is
from a photograph of an Electro-Pneumatic Machine that performs about the same
amount of work, and is operated by one leverman.

The difference in the kind and amount of labor performed by the operators

IS very apparent.
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PLATE 66,
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Electro-Pneumatic Interlocking Machine.

LARGE PARTS.

ORDER BY PLATE AND NUMBER.

AncrLe Irox (different lengths), for joining the legs No. 9 longitudinally.

Cuanner Irox (different lengths), for supporting the rubber plate, No. 11.

FronT PLATE.

Back PLATE.

MippLe Bearing,

CoLumn,

InTERMEDIATE Bag, for stiffening machine transversely.
Rusper RoLLEr Bearmvg,

LEc,

TaBLE BRACKET.

Rueser Prate, for contact strips.
Bixpine Post Boarn,

Love Switca LEeveR.

SHorT Switcu LEVER.

Latch, for long switch lever.

Latcu, for short switch lever,

Brass Wasner, for No. 18

SwitcH Lever HanpDLE

SicNal LEVER.

Sicyal QUADRANT.

Sicwar Lever Hawore,

Brass WasHER, for No. 21.

Mitre Geag, for signal shaft No. 53.
SwrtcH QuapranT anp MiTkeE GEAR.
Mitre Gear, for No. 57. It runs in Nos 23 and 24
Switcn Lever Numeer. Black figure.
SiyaL Lever Numper. Red figure.
SwitcH LEVER SEGMENT.

Inprcation LatcH Bracker,

Loxoc SwitcH Ispication LartcH,
SuorT SwitcH Inpication Lartch.
SiewaL Iwpication LaTchH.

Suvrrort, for track model.

Circuit SHIFTER Bar, extends the whole length of the machine.
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61.
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a3,

62.
3.
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ELECTRO-PNEUMATIC INTERLOCKING MACHINE. LARGE PARTS.—Continued.)

PLATE 66,
Mica IwsuraTion, . .
Fieke Insvration, | B W
Circurt SHIrTER Bask,
Bixoineg Posr,
Puosernor Bronze Coxract Disc,
Circurr SuirTer CrRaNk, L For No. 87.
Crrewvir Smirrer Ars, with fibre point.
SHorT Sprixa, ‘
Long Serive, )
ARMATURE.
ArMaTURE STEM anD Nut. This piece is made in three lengths to go with either Nos,

30, 31 or 32,
Jaw, for joining No. 45 to either Nos. 30, 31 or 32
MAGNET.
Macner BusHing,
Nur, for No. 45,
Locking Bar Bracker,
Locking Bar (made in different lengths).
Locking Duiver,
Sional LEVER SHAFT.
SwitcH LeEvErR SHarT,
CoLLar, for No. 54,
SvrrorTt, for No. 11.
Extension Piece, for No. 59,
Corrar Crame, for joining Nos. 57 and 59.
Ruprer RoLLER axD SHAFT
Rureer Basg, for signal circuit breaker. lThese are made both as a 1-way and 5-way.
Brass Grounnp Strir, for No. 60, ‘} A 1-way is shown.
Prosrior-Browze ConTacT Sering, Pramiwum Point, J . _
Puosrnor-Bronze Contact Serive, Pratinum Disc, f! bor o, o
Iron Strir, for supporting No. 12,

Cover, for No. &0.

PLATE 67.

A view of the Electro-Pneumatic Machine in service at the Terminal of the

Pennsylvania Railroad at Jersey City. One man only is required to operate this

machine.

A train director sits in the bay window surrounded by his instruments.
Other views of this place are shown on Plates 52, 70 and 95.
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PLATE 68.
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Electro-Pneumatic Interlocking Machine.

SMALL PARTS.

PLATE G5,

Nore.— Where no particulnr reference 1s made to any Plate in the text below it s to

be understood that Plate 68 is intended.

IRoN.

ORDER BY PLATE AND NUMBER.
M.
1 to 25 inclusive. Different forms of Lockine Docs.  In ordering, state whether they
are to be iy"” or %" thick.

26, SamprLeE Cross Lock, 33" x34".  This part must usually be specially made for the
place it is to ft.

27. Trunxiwon,  State whether it is to carry one or two tappets.
28 to 33 inclusive. Different forms of Tarrers,

34, Exp Leveg, for transmitting the motion from the switch lever quadrant to the
track model.

36 to 4% inclusive. Different forms of Levers, for track model connections,
39. Bixping Post, for main controlling circuits. It fits onto No. 12, Plate 66.

40, Bivping Post anp Sckew, (This was formerly used in the place of No. 38, It
should be ordered only for repairs of machines built previous to January,
15594.)

41. Bixpixne Post axn Screw, for Nos. 84 and 60, Plate 66,

42 Sering, for No.o 448,

43. SiLeeve, for No. 19, Plate #d.

44, Pix, for No. 43,

45. Pin axn Nurt for Nos. 13 and 14, Plate 66.

46. Guipe Screw, for Nos. 15 and 16, Plate #6.

47. Car Screw anp Nut, 347 x 113", for fastening No. 7 to No. 5, and No. 7 to No.
9, Plate f6.

48, Cap ScrEw axp Nur, 35" x 17, for fastening No. 2 to No. v, Plate 66.

19, Car Screw ann Nut, %" x1”, for clamping No. 55, Plate 66.

50. Car Screw anp Nurt, '3 "x 33", for clamping No. 52, Plate 66.

51. Car Screw, 3% x 34", for fastening No. 1 to No. 9, and No. 2 to No. 8, Plate 66.

52, Car Screw, 33" x21,", for fastening No. 29 to No, 4, Plate 6.

53. Macuinge Screw. 34" x 34", for fastening Nos. 3 and 4 to No. 7, Plate 66.

L

54. River, 14" x7%", for fastening No. 64 to No. 2, and for joining two pieces of
No. 1. Plate 66. Rivets are used on one end of a piece, and screws on
the other, (See No, 57.)

55. MacHINE ScreEw, 34" x12-32, for fastening No. 12 to No. 64, Plate 66.

_56. MacHINE Screw, 34" x10-24, for fastening No. 92, Plate 68, to No. 52, Plate 66.
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ELECTRO-PNEUMATIC INTERLOCKING MACHINE, SMALL PARTS.—(Continued.)

MACHINE ScrEW,
are used on

Tarer Screw,
FPlate i,

TArER ScrEWw,

114" x 12-32, for fastening Nos. 23 and

134" x

PLATE 68.

54" x 14"-20, for joining two pieces of No. 1, Plate 66, Screws
one end of a piece and rivets on the other. (See No. 54.)

25 to Nos. 53 and 57,

12-32, for fastening No. 20 to No. 53, and No. 24 to No,

a4, Plate 6n.

SeT ScrREW, I7"x

SET ScRrEw, j{,_ X

Mo, 21, Plate 66, to No, 44,

Macuine Screw,
MACHINE SCREwW,
MacHiNE ScrEw,
board,
MacHINE ScrEw,
MacHINE ScreEw,
Macuinge Screw,
MacHINE ScrEw,
to No. 11,
MACHINE ScrREW,
Macuine Screw,
MacHINE ScrEw,
Macuing Screw,
No. 41,
MacHINE Screw,
and 38,

34" x 6-82, for fastening No. 46 to Nos. 30, 31 and 32,

1034, for I’aﬁtemng No., 556 to No. 54, Plate 66.

5-32, for fastening No. 43, Plate 68, to MNo. 19, Plate 66, and

Plate 6=,

114" x 652, for fastening Nos. 30, 31 and 32 to No. 29, Plate 66,
1" x12-32, for fastening track model board to No. 33, Flate 66.
78" x2-60, for fastening No. 103, Plate 68, to track maodel
34" x12-32, for fastening No. 11 to No. 2, Plate 66.
15" x 12-32, for fastening No. 28 to No. 3, Plate 66.

No. 37 to No. 34, Plate 66.
binding screw for No. 39, and for fastening N

14" x 10-32, for fastening
34" x 19-82,
Plate 66.

14" x 12-82, for fastening No. 50 to Nos, 3, 4 and

0. Db

5, Plate 66,
Plate 6.
5 x6-32, for fastening Nos. 61 and 63 to No. 60, Plate 66.

1," x 6-32, for fastening No. 65 to No. 30, and for clamping

Plate 66,

11" x4-52, for fastening Nos. 99 and 100 to Neos. 34, 35, 36, 37

Macuive Screw 34" x4-40, for lug on No. 24, Plate 66.
Macuine Screw, 14" x4-40, for setting Nos. 33, 36, 37 and 38 on No. 104, also

for top of Nos. 79 and 98.

Woop Screw,

Woon Screw, 34

and 117 to
Woon Screw, If'
Screw Prvor, for
Nur, 14"-32, for

i SEr

River, ¢ %34,
WasHER, 32—
WasHER, Y -14",

W ASHER, 1%
Wasner, o =%

Correr W asues,

3;"'-#9, guide for spring on No. 34.

"-#3, for fastening Nos. 109, 110, 111, 112, 113, 114, 115, 116
MNo. 11, Plate 66.
“—#6, for fastening No. 39,
MNos. 84, 55, 46 and 38,
No. 35, Plate 66, and No. 40, Plate 68.
for No. 54,
for No. 34
for Mo, 38, Plate 66, and No. 40, Plate 68,

1", for No. 38, Plate 66.

. for No.
" "/H-

48, Plate 6.
for No.

.
[N
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PARTS RELATING TO THE SFPRIKG

COoMBINATION.,

104,

1045,
1006,
107,

105,

(104,

A,

110
111.
112
113.
114,
115.
116.

117.

ELECTRO-PNEUMATIC INTERLOCKING MACHINE, SMALL PARTS. —Continued.

PLATE S,
Brass Rovver, for No. 40, Plate .

Pin, for Nos. 87 and 93, Plate 65, (Used also as a key for Nos, 40 and 41,
Plate .

Srring, for Nos. 15 and 16, Plate i,

Pin, for Nos. 13, 14 and 25, Plate 6.

River, for Nos. 1 to 25 inclusive, and for No, 27

KEev, for No, 52, Plate i,

Kev, for Nos. 15 and 16, Plate 6.

S RE
a

Ruseer Busming, H"-14". for No. 33, Plate 6.

r

Rueser Busming, 13"-34", for No. 37, Plate &g,
Rueser Point, 147 x 14", for No. 63, Plate .
Ruseer Busming, 14"-34", for No. 98,

Binoixc Post, for No. 47, Plate 66.

%Cunnecting rods (any length), for Nos. 34, 35, 36, 37 and 28,

SLeEvE, for joining two pieces of Na, 100,
Starie, for guiding Nos. 99 and 100.

Piece oF Track vsep ox Monpen., If the part wanted is to be movable a special
hole must be drilled in the end to receive No, 104,

Snart, on which is mounted a piece of No. 103, and either of Nos 35, 86, 57
or 98,

Sprring, for No. 104,

Surrort, for fixed pieces of No. 103 : mounted on No. 64.

Resistance Coin, made with resistance — !4, 1 or 2 ohms, therefore specify which
is required.

Correr WiRE, in gutta-percha insulation ; any length.

Banp, for No. 59, Plate 66.

Srring, for alternate rollers, ) .

Srring, for adjacent rollers. %Sgnal RS

Varve Macyer Serina,

. %FOF switch movement circuit,
Lock MAGNET Serine.

/ : : I
- Forms oF Serincs, for signal cireuits,

)

Loxcrrupival Strie, made in two thicknesses, #21 and #24, Brown & Sharpe
gauge.

Cross STRIP,
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PLATE 69.

LOCK BAACGHET.

CYLINOER.
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Electro-Pneumatic Interlocking Switch Valve and
Cylinder.

PLATE 6.

HE arrangement illustrated in section and plan on the opposite page is the
medium through which a switch or movable frog is controlled and operated
from an Electro-Pneumatic Interlocking Machine. The device is connected with
the machine by three electric wires, one going to cach of the magnets; the pressure,
which is constant in the valve chamber, is derived from the main air pipe through
a branch 33" pipe, while its presence on one side or the other of the main cylinder
is directed by the relative positions of the two outside magnets, which lie upon
either side of the lock magnet.

The lock magnet acts as a check upon the performance of the outside or
valve magnets; the valve is an entirely independent part, which is always touched
by, but not fastened to, the valve pistons on each side of it

The operation is briefly as follows, the lever of the interlocking machine
being in one of its extreme positions :

A shght movement of the lever forms an electric circuit through the lock
magnet, which when excited opens the lock exhaust, and permits the air pressure
to raise the lock piston, and consequently the lock pin from its seat on the valve
When the lock-exhaust port is closed the pressure remains the same on each
side of the lock piston, since there is an uninterrupted passage from the valve
chamber to the inside of the lock piston; but the opening in the face of the lock
piston is much smaller than the exhaust port or the one connecting the valve
chamber with the lock cylinder, therefore, when the lock-exhaust port is opened
the escape of the pressure is more rapid from the inside of the lock piston than
its admission, which results in a preponderance of pressure on the face of the lock
piston, that overcomes the action of the large spring contained in the lock piston,
and continues so long as the lock-exhaust remains open; the valve is now
released, and susceptible of being acted upon by the valve piston. As was
previously stated, the pressure is constant in the valve chamber; it is also constant
in the passage from the valve chamber to the small space which contains a spring,
shown in section directly benecath the magnet on the right. From this space the
air is admitted to the valve cylinder by a small pin valve, which also controls the
exhaust, and is the extension of the armature stem.

To return to the interlocking machine; a further movement of the lever
discharges one of the valve magnets, permitting the escape of the pressure from
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ELECTRO=-PNEUMATIC INTERLOCKING SWITCH VALVE AND CYLINDER.—(Continued.)
PLATE 69,

its relative valve cylinder, and excites the other valve magnet, admitting the
pressure to the valve cylinder on that side; this operation results in the shifting
of the valve. During this part of the lever's movement the lock pin has been
raised, but upon a further progress of the lever the lock magnet is discharged,
the lock pin is forced out by the strong spring contained in the lock piston, and
upon the completion of the valve's journey, seats itself upon the other side, there
to remain until the whole process is repeated in the other direction.

The object of this combination is to hold the valve in a certain position
until all of the conditions are secured which make it proper that a change shall
take place; in short, no movement of the valve can occur unless the lock magnet
15 held charged through the electric contact on the interlocking machine. ;

The shifting of the valve results in alternately connecting the valve chamber
with one of the passages to the main cylinder, and in connecting the other passage
with the common exhaust.

The relation between the main piston and the device which is connected with
the track itself 1s illustrated on Plate 72

The separate parts of the valve and cylinder are shown on Plate 71.

PLATE 70,
A general view of the tracks and signals controlled by cabins 1, 2 and 3 of
the Pennsylvania Railroad at Jersey City.
This is an Electro-Pneumatic plant, and comprises both interlocking and auto-
matic block signals. Other views of the same installation are shown on Plates 52,
67 and 95.
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PLATE 70.
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PLATE 71.
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Electro-Pneumatic Interlocking Switch Valve and
Cylinder.

PLATE 71.

r T LLp— , R e S - : . .
YLINDERS are made 5", 6" and 61" inside diameter, therefore in ordering

Nos. 1, 2, 8 8 16, 17, 15, 20 and 21 give the diameter of cylinder which they

are to fit.

ORDER BY PLATE AND NUMBER.

1. Main CyLiNpEk

3. Back Cyumwoer Hean,

3. Froxr Cvusoper Hean

4. Sturrinc Box

5. Jam NuTr, for stuffing box.

6. T Heav Bour axn Nur, 14" x135"
7. Tar BoLrt, 4" x11"

8. Fisree Gasker, for cylinder heads.

( For fastening cvlinder heads to cylinder,

Turxen Pix, for jaw Noo 10,

10. ScrEw Jaw, for piston rod Noo 12,

11. Jam Nut, for screw jaw No. 10,

12. Prstoxn Rob.

13. LEaTHER Packing, |

14. SPRING. For stuthng box.

15. Cast Irox Busain,

16. Learner Packing, for main piston No. s,
17. Maix Prston Rixn,

18. Mamv Pisrox,

19. SHEET Iron Wasngk, for main piston.

2, Mamw Piston Foorowee,

21.  SteEL Serive Fornrowek, for main piston,
22, SWITCH VALVE SEAT.

28 SwitcH Vawve Booy,

24, Brass Hex. Nur, for main piston head, No, 15,
25 Ak Inper.

e

. Tar Bowr, 2" x31:", for joining Nos, 1, 22 and 23

27, YukE.
28, Tar Borr axp Jam Nuwr, 32" x21. " for No. 27,

29, Heap, for valve body No. 25,
30, Fiere GaskeT, for end of valve body.
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No.
Bl
32,
B
a4
30
3.
a7,
a8,
34,
40,
41.
43,
43,
44,

45.
4.

ELECTRO-PNEUMATIC INTERLOCKING SWITCH VALVE AND CYLINDER.—(Continued.)

Fizke Gasker, for packing valve seat and valve body Nos. 22 and 23.
Varve Pistoxn,
Brass FoLLowek,

Steer Srring Forrower, | For valve piston.

|
|
Leatner Packine. Jj
Car, for lock cylinder No. 37,
Lock CYLINDER.
Lock PisTon.
Srring, for lock cylinder.
MacxET
MAGNET SHIELD.
ARMATURE.
Insipe MacNeT Car.
Oursipe Macyxer Car,
Numbers 45 to 67 are much exaggerated in size when compared with
to 44
ARMATURE STEM.
Pin VaLVE.
Sering, for pin valve,
Fiurke Gasker, for air inlet No. 25.
LeatHER Packing, for inside of valve body No. 23
Lean Gasket, for piston rod No. 12,
Lean Gasker, for ports in main cylinder No. 1.
Brass Wasner, 13"'-12", for binding screw Na, 7.
SturrFinGg Box Busning, for valve body No. 23
Brass Busiing, for air ports in main cylinder No. 1.
Rusrer Busuing, for binding screw No. 57.
Ikon Macuinge Screw, 3¢" x 3-32, for magnet case No. 40

Bixpinc ScreEw, 7 x12-32, for magnet No, 40.

PLATE %1.

numbers 1

Brass Tarer Screw, 44" x 14"-94, for plugging construction holes in valve body No. 23.

Brass Tarer Screw, square head, 54" x 3%"-18, for plugging oil hole in No. 2,

Brass Tarer Screw, square head, %" x %" —18, for plugging oil hole in No. 3.

Brass Screw Hex. Heap, guide for pin valve of cap No. 36
Brass Screw, Squarke Hean, guide for side pin valves.
SADDLE.

. r For valve seat No, 22,
Stipe VaLve. )
Dust Strainek, for air inlet in valve body No. 23.
Brass Srring, for stuffing box bushing No. 53,

Packing Nur, for valve body No, 23.
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Patents Relating to the Electro-Pneumatic System.

NAME,
GEO. WESTINGHOUSE, Jw,

H. TILDEN anp F. 8. GUERBER,
H. TILDEN,

GEOQ, WESTINGHOUSE, T,
GEQ, WESTINGHOUSE, [k,
GEQ, WESTINGHOUSE, |k,
GEO. WESTINGHOUSE, Jr,
GEOQ. WESTINGHOUSE, Jr,
0, GASSETT,

0. GASSETT, KRe-issue,

0. GASSETT, RKe-issue,

F. 5. GUERBER,

F. 8. GUEREER,

GEO, WESTINGHOUSE, k.,
GEQ, WESTINGHOUSE, Jr.,
GEO. WESTINGHOUSE, Jr,
GEO. WESTINGHOUSE, Jr,
GEQ., WESTINGHOUSE, Jr,
GEOQ. WESTINGHOUSE, Jr,
GEO. WESTINGHOUSE, Jr,
GEO. WESTINGHOUSE, ][r,
GEO. WESTINGHOUSE, ]=r,
GEO, WESTINGHOUSE, Jr,
J. G. SCHEEUDER,

J. G. SCHREUDER,

DATE.
FERrUARY

FErrUvARY
ArriL
APRIL
APRIL
Avcust
AuGust
Avcust
(W TOBEK
January
January
MARCH
January
FEprUvARY
FERRUARY
Marcu
MARCH
MarcH
MagrcH
Marcu
MarcH
ArPRIL
NOVEMBER
January

IDMECEMEER

GEO. WESTINGHOUSE, Jr, anp J. G. SCHREUDER, Fesruawy

J. G. SCHREUDER,
J. G. SCHREUDER,
JOHN P. COLEMAN,
JENS G. SCHREUDER,

Jury
Jury
SEPTEMEER
SEPTEMRER

AND OTHERS,
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I, 1531,
15, 1581,
12, 1881,
26, 1881,
2, 1851,
2 1841,
i, 1881,
43, 188]
31, 1882,
B, 1584,
5, 1584,
i, 1583,
20, 1884,
1, 1857
8, 1887
1, 1887,
1, 1887
1, 1587
1, 1587,
1, 18587,
15, 1=87
5, 1887,
27, 1888,
15, 1880,
O, 18,
10, 1891,
19, 1502,
26, 1892,
15, 1804,
I, 1sin,

MLUMBER.
d37,149
237087
L4054
G40 B2R
240,620
245,108
245,502
46,055
HMi6,957
L 454
10,435
275,680
492,748
357,109
357,296
338,518

338,510

38,521
358,713
Fab303
RTHEN 1]
303,596
306,239
44530
440,154
470,225
479,606
S WY

526,328



PLATE ¥2.
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The Double Point Switch and Lock Movement.

PLATE 72.

THE two arrangements illustrated on the upper portion of Plate 72 are the

same in principle but differ in appearance, from the fact that the top one is
used at switches, and is a “simple” movement, while the bottom one, which is
designed for operating movable frogs, is what is known as a “tandem ™ movement.
The method of locking the simple movement is quite plainly shown in the part
of the plate already referred to, and in the lower part of the plate, which gives a
general idea of how the movement is located at a switch, and also shows the
appearance, in the upper right hand corner of the cover, that is used to protect
the movement from snow and dirt. The locking of the tandem movement is con-
cealed from view, but may be understood by referring to Nos. 30 and 31, Plate 73,
which are built upon the slide bars, and when the movement is in one of its
extreme positions, enter slots that are cut out of the lock bar.

The method of making the detector-bar connections is also shown on the
lower part of Plate 72.

The mode of operation is as follows: with the movement in its normal or
reversed position the detector bar will be lowered, the switch will be locked and
the roller No. 8, Plate 73, which is supported between the slide bars will rest
at the end of one of the surfaces on the crank No. 5, Plate 73 Upon a move-
ment of the slide bars the roller will at first be carried along the surface of the
crank without any effect upon the position of the switch; at the same time the
detector bar will begin to rise and the lock will be withdrawn. As soon as the
switch is unlocked it will begin to move and upon the completion of its journey
will be again locked, while the detector bar will have been lowered to its position
of rest at the other extremity of its stroke; the return passage of the movement
takes place in exactly the same sequence.

Both the simple and tandem movements are permanently connected with the
rails by a tie plate No. 11, Plate 74.

The indication box, Nos. 36 and 37, Plate 73, which is referred to in the
description of the Electro-Pneumatic Machine, is shown on one end of each of the
movements on Plate 72. It is operated by a small dog, No. 80, Plate 73, which
is fastened to the upper slide bar of the movement, and which upon the completion
of its passage in either direction strikes a projection that is built upon the indica-
tion box slide bar, No. 108, Plate 73, forcing it along and making the temporary
contact necessary to operate the indication latches in the machine. An arrange-
ment of springs and levers in the indication box prevents any movement of its
parts except when it is actuated by the dog, as above described.

A list of the parts will be found upon Plates 78 and 74.
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PLATE 73.
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FParts RELATING TO SiMeLE MOVEMENT.

PArTs RELATING TO TANDEM MOVEMENT.

17.

ot
LS
=

19,
20,

Double Point Switch and Lock Movement and

Relative Parts.

SMALL PARTS.

PLATE 753.

ORDER BY PLATE AND NUMBER.
[asE,
Bort ann Nur, 33" x 107, for fastening No. 1, Plate 73, to No. 1, Plate 74
Switcn CrANK.
Switch Craxk Stun,
Sime RovLLER.
Stun, for No. 5; used at locking end of No. 1.
Stun, for No. 5 used at indication end of No. 1.
Operating Rovver; bears against No. 3, and is placed between Nos, 13 and 14.
Stun, for No. 5.
Lock Pix, with countersunk holes; placed in center of No. 13
Lock Pin, with plain holes; placed at end of No. 13,
Luvc. Placed between and at each end of Nos. 13 and 14.
Tor Sruine Bar,
Borrom SLineE Baw,

StracuTt Car. Placed on indication end of No., 1, when no indication box is
used, and on one of the bases, No, 17, in a tandem arrangement,

OrFrseT Car. Placed on indication end of one of the bases, No. 17, in a tandem
arrangement, when no indication box is used with the tandem.

Bask,

SwitcH CRANK.

SwitcHn Crank Stup,

Bovt axp Nur, 3" x612"”, for fastening locking end of No. 17, Plate 73, to
timber No. 1, Plate 74

Bort anp Nut, 34" x 6", for fastening indication end of No, 17, Plate 73, to timber
No. 1, Plate 74.

Sine RoLLer,

Srups, | Used at locking end of No. 17.
for | Used at indication end of No. 17, in connection with No. 15.
| No. 22, [ Used at indication end of No. 17, in connection with No, 16 or No. 36,

OreraTinG RoLLek ; bears against No. 18, and placed between Nos, 32 and 35,

Srun, for No, 24,

Lui, Placed at each end of and between Nos, 32 and 3.

Strir, for joining locking ends of two Nos. 17, in order to form a tandem.
Urrer Lockine Prate, Placed on No. 32

Lower Lockixe Prate. Placed on No, 33,

Urrer Suine Bak.

Lower SuineE Bak

167



PARTE RELATING TO THE DETECTOR BaR.

PARTS RELATING To THE ROCKING SHAFT,

DOUBLE POINT SWITCH AND LOCK MOVEMENT AND RELATIVE PARTS.—(Continued.)
PLATE %3.
RaiL Brace. Made in many different sizes to suit the kind of rail

Rai. Brace Prate. Placed on the tie plate, No. 11, Plate 74, back of No.
34, Plate 73

IxprcaTion Box.

Cover, for No. 36,

Wasner, for Nos. 4 and 14,

Wasner, for Nos, 2, 20 and 21,

WasHEr, for No. 46,

Wasnek, for Nos. 6, 23, 24 and 4%

Piece or DeTecTir Bar

SPLICE, | 4 bolts and 4 rivets are used in each of

SeLick axp Drivine Prece Comping, | these. (See Nos. 86 and 95.)

Drivine Prece.

Stun, for No. 45,

Ram. Crir.  This is made in many different sizes to suit the section of rail.

Stun, |

Snort Hook Bovr axp Nuor. ! For No. 47,

Loxe Hook Boit anp Nur, |

Link,

SPRING,

Srring Cramr.  (One half only is shown.)

Car, for No. 55,

Pire Guinek

Eve Ron. | The driving rod is formed of these twao parts joined by a piece of

ScrEW  Jaw. ) 1" pipe.

Avjusrapre Link, This is used to connect the movement with the switch and
with the detector bar

Rockmng Suarr Ak,

Piece or Hexaconal Rockisg Suarr,

BovLt axn Nut, 3" 7", for joining Nos. 62, 63 and 68,

Car, for No, 3.

Jourxarn Box,

INTERMEDIATE JOURNAL,

Enp Jourxal.

SeET ScrEw anp Jam Nut, for No. 6.

SET ScrEw axp Jam Nuw, for No, 5.

PraTe, for No. 64

Locking Bag, with adjustable jaw.
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M.

Ti

B

),

a9,
100,
101.
102.
105,
104,

DOUBLE POINT SWITCH AND LOCK MOVEMENT AND RELATIVE PAKTS. —Continued,

4 PLATE 73.
Front Rop,

Lerr-Hanp Foor,

BoLT axp Nurt, 54" x234", for fastening Nos. 71 and 74 to switch rail.
Ricar-Hanp Foor,

Turxepr Pin, for Nos. 57, 55, 69 and 7o,

CranNk Stawxnp,

Pin, for No. 75.

“T" Crawk. '

-

= | In ordering either of Nos. 77, 75 and 79, oive the distance

COMPENSATING LEVER 1 e ' 8 ARt
i from end holes to center holes,

BerLL Crank. '

Doc, for operating No. 105, bolted to Nos, 13 and 32
Souare Heap Eiver, for indication end of Nos. 39 and 33,

Sguare Hean River, for indication end of Nos. 13 and 14,

FE

BoLt axp Nurs, 12" x 3 I’ . for locking end of Nos. 13 and 14

SR
v

Bovr anp Nur, X 1} , for joining Nos. 54 and 7

.R

fI.' 1"‘

Bort axp Nur, 1 5%, for joining two pieces of No. G

Bovt (River Hean) axo Nut, for i'aqtenmg one half of Nos. 43 and 44 to No. 42
(see No. b5,

Tar Borrt, 35" x 34", for No. 80.

Stun, for connecting No, 51 to No. 42,

Wasner, 34"-114", for No. 85,

Nur Lock, for Nos. 49, 50 and 72.

Nur Lock, for No. 61.

River, 14" x 314", for joining Nos. 28, 32 and 33.

River, 'zz””x:!_t,i”, for joining Nos. 12, 13 and 14

River, 14" x 11", for fastening No. 35, Plate 73, to No. 11, Plate 74

River, 12" x 114", for fastening one half of Nos. 43 and 44 to No. 42 (see No, 86).

River (Butron Heap), 14" x 11", for fastening No. 45 to No. 42,

[ 4\

River, 14”7 x 114", for fastening No. 10 to No. 13,
River, 34" x11;", for fastening Nos, 30 and 31 to Nos. 32 and 33, and for fastening
{Plate 74), No. 10 to No. 11.
Seuit CoTTER, % x4, for fastening No. 76 into No. Th
Spuit CoTTER, " x21", for Nos. 4 and 14
SeLit CoTTER, %" x13{”, for Nos. 6, 23 and 24.
4
pLiT CoTTER, % x13%", for Nos. 46 and 4%
S £ A x]a
Seuit CorTER, §%" ' x114", for No. 74.
Seuir CoTTER, %" x118", for No. 88.
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SeE Nos, 36 annp 37,

EMarl Parts RELATING To INpicaTion Box, Oxoy.

MNo.

S L -

DOUBLE POINT SWITCH AND LOCK MOVEMENT AND RELATIVE PARTS.— Continued.)

No. PLATE 7%3.

[ 105, RKwnr-Haxn Ruesrer Brock, for contact spring.

| 106.  Lerr-Hanp Russer Brock, for contact spring.

107. Rupeer DBrock, for wire inlet.
108. Svine Bar,

109, Sipe Sering, for No. 108,

110, Tor PLATE

111. Securinc Strir, for No. 110

112. CexteEr Jaw, for No. 108,

118. Sipe Jaw, for No. 109

114. Conrtacr Rovrer, with rubber bushing.

115. Brass Hex. Nut, 10-32, for No. 123

116. Hasr, for No. 37

117. Ling. Fits into Nos. 108 and 112,

115. Ricur-Haxp Conract Serinc

119. Lerr-Hanp CoxTact SprING

120. River, %" x 78", for joining Nos. 36 and 37.

121. Dower Pix, for joining Nos 112 and 117 to No. 108,
122, Brass Wasner, 5% —5 . for No. 126.

123.  Stun, for fastening No. 114 to No. 108,

124, Square HEeap Screw, 13"x12-32, for No, 110.

125, Maciine Screw, §47 x12-32, for fastening Nos. 105 and 106 to No. 36.

126. MacHiNe Screw, 14" x12-24, for fastening Nos. 118 and 119

&

127. Macmine ScriEw, %" x 8-32, for fastening No, 109,

LARGE PARTS.
PLATE 74.

Oak Prank, 4" x 12", for supporting movement. 5State whether wanted for a simple or
tandem movement,

CvrinpeEr Cover,

Lin, for No. 2,

Cover, for tandem movement,

Cover, for simple movement.

Casting, for lower end of Nos. 4 and 5

Casting, for end of No. 2 that is joined to Nos. 4 and &
Castinag, for upper end of No. 2.

Rim, for end of Nos. 4 and § that is joined to No. 2.
Switcn Rann Svipe Prate

Tie PraTE
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PLATE %4.
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PLATE 75.

CYLINDER,

ExHAUST

FRE5SURE -
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The Electro-Pneumatic Signal Valve and Cylinder.

PLATE %5.

HE arrangement shown here is extremely simple, and is the one most com-

monly used on all main line semaphore posts, whether for interlocking or block
signaling, when the operating force is compressed air.  In the case of interlocking,
the magnet 1s connected with the lever of an Electro-Pneumatic Machine, see page
143 depending upon the position of which it is excited or discharged. With a block
signaling plant the home signal magnet is connected with the track relay (see
description attending Fig. D, Plate 103), which performs the office of making or
breaking the circuit through the signal battery.

The air from the compressors passes through the pipe marked * pressure,”
following the course shown by the arrows until it reaches the chamber that encloses
a spiral spring, where it remains constant; from this point its course is controlled
by the position of the armature stem, which, when the magnet is excited, closes
the ﬂpt:niﬁg at its lower end, just below the passage marked exhaust; at the same
time it opens the port just above the spring and permits the air to follow the
passage on the right, downward, where it enters the cylinder and acts upon the
piston, that, through its rod overcomes the force exerted by the counterweight and
its lever (see Plate 78), and clears the signal. The discharge of the magnet
reverses the position of the valves, upon which the counterweight forces the piston
up and the air out through the exhaust passage with a danger signal as the result.
It is evident from this that a failure of the current or the pressure must have as
its effect a constant danger signal

A list of the separate parts will be found upon page 175
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PLATE 76.
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32.
EEN
a4
B
36,
a7,
a8,
38,
4.

Parts of Electro-Pneumatic Signal Cylinder.
PLATE 76.

ORDER BY PLATE AND NUMBER.

Door,

CasE.

Macyer Carn

Macxer Cover,

Varve Bopy,

CvyLINDER,

Amr InLET,

Evvow, Sixov Decrrees,

Tar Bowr, 32”x114", for joining cylinder to case and valve body to cylinder
MAGNET SHIELD,

ARMATURE.

MaGNET.

Piston HEean,

FPiston FoLLowEer,

Turnep Pix, 58" x 175", for jaw No. 16

Jaw, for piston rod.

Piston Ron,

Fiere Gasker, for cylinder.

Ruseer Gasker, for lower inside face of cylinder,
LEaTHER PistoNn Packina

STEEL Serinc FoLLowek

ARMATURE STEM axp Nur,

Pin VaLve

Brass Srring, for pin valve,

Bixping Post ScrEw axp Janm Nur

Binpivg Post axp NuT,

Brass Wasuer, %""-5&"”, for binding post.
Ruseer Busmixc, for wire holes in case.

Rugeer Busuing, for binding post.

MacHINE ScrEw, }ﬁ”x 12-32, for ground wires on cylinder.
Brass Wasner, 14"-12", for screw No. 3.
Circurt Breaker Pin axp Nur, for jaw No. 16
Dust Stramver, for air inlet.

Brass Ring, for dust strainer.

Dowgr Piv, used between cylinder and case.
Varve PLuc.

Fiere Riwoc, for air inlet.

Serit Cotter, ¢ x 2, for joining cover with case.
Brass O Pruc,

Brass Amx Busuing, for valve body.

I75



PLATE 7%7%.
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B.

Electro=Pneumatic Signal Circuit Breakers.

PLATE 717.

SivcrLe Circurr BrEakER,

DovoLe Circuir BreEsaker

C-H. 51x INFFERENT ARRANGEMENTS 0F ConTAcT SPrRINGS

Figures A and B are placed upon the bottom part of the cylinder of an electro-

pm:umatic semaphore signal, as may be seen by referring to Plate 75: they perform

substantially the same office as does Fig. C, Plate 100, when used in connection with the

electro-pneumatic home signal.

10,

ORDER BY PLATE AND NUMBER.

Basg, for Fig. A.
Basg, for Fig. B.

5 S P

Tuums Screw, 34" x10-32 )

: | g

Nur, 14"-32. - For Nos. 6 and T,
|

WasHER, 14""-14". J

Bixpixe Post, with platinum contact point ; seen on left-hand in Figs. C, D and E.
Bixpixg Post, without contact point; seen in Figs. F, G and H.

Car Screw, 33" x%"-18, for setting Nos. 1 and 2.

Rueser Busmise, 1."-3g", for openings in legs of Nos. 1 and 2.

Russer Dowel Pix, for adjustment of Nos. 11, 12, 13 and 14, to the legs of Nos. 1 and 2.
Fiere Ixsuration, placed between the legs of Nos. 1 and 2 and Nos. 12, 13 and 14,
Shown in Figs. C and F, l Different forms of Puosener Broxzie CoNTacT Srrinos;
Shown in Figs. D and G. -
Shown in Figs. E and H,JI with the loop No. 15

Shown in Figs. F, G and H; Puosruer Broxze Loor

in ordering state whether or not it is to be used

Fiere Insvrarion, for bottom of Nos. 12 and 14.

Escutcneon Pix, for fastening No. 16.

SockeT, for top of Nos. 13 and 14. |

B['H]Il.\'fi. fi’.‘.ll' Nl'.}. 18. i S::e FlgE Ij ]". {_; Rl’]d. }_l

Rop that extends from the signal cylinder |
down to Nos. 13 and 14. 1



PLATE %8,




Electro=Pneumatic Semaphore Signals.

PLATE %85,

HERE 1s here illustrated on a large and small scale the general method of
applying the signal cylinder, see Plate 75, and of connecting it with the
semaphore blade.

There are three general methods of mounting these signals, any one of which
is equally applicable to block signaling or interlocking plants: First, on a straight
post, as shown by the figure on the left; next, on a bracket post, as shown by the
ficure on the right, and, lastly, on a bridge which spans several tracks, and on
which each post is supported directly over the track which it governs.

From an inspection of the bracket post it is evident that the cylinders do
not occupy any room which might be needed for other purposes, and it is there-
fore possible to increase the number of signals on a post to an indefinite extent
by simply adding 7 feet to the length of the post for each additional signal.

A new form of iron signal post is described on page 185.

The signal cylinder is described on page 173, a list of its parts is given on

page 175, and the post fittings are given on page 181.



PLATE 79.
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Semaphore Post Fittings for Electro-Pneumatic Main

Mo.

a

N

- R - R

10,
11.
12.
13.

a2,
33.
34,
ah.
36,
87.
a5,
a9,

Line Signals.

PLATE %9,
ORDER BY PLATE AND NUMBER.

Houme Sievarn Brave (Asn).

Distant SigNaL Brape (Asw).

Piece oF Labper.

Lapper Stav (different lengths).

Sesmarnore Casting (used in connection with a back light).

Back Licut Rixg,

Back Licut CasTING.

Bearivg, for shaft No, o,

Suarrt, for Nos, 5 and 7.

SemarHORE Casting (used when no back light is required).

Fixg, for Nos. 5 and 10,

Prain Grass, for Nos. 5, 7 and 10; made in different sizes and colors,

Bort axp Nur, 12" x8", for fastening Nos. § and 14 to semaphore post.

Bearixc witn Fixen Py, for No, 10,

Link wiTh Screw Jaw, for connecting No. 21 to signal cylinder piston ; see No. 16, Plate 76.

Lasvr Bracker,

CouxTerwEIGHT. This is made both as a 40-lb. and 56-Ib. weight.

BorT axp Nut, 58" x4", for fastening No. 17 to No. 21.

CoUNTERWEIGHT LEVER STaND,

Lac ScreEw, 34" x4", for fastening No. 19 to semaphore post.

COUNTERWEIGHT LEVER.

VerTicar Sieyarl Ron witn Screw Jaw; in ordering give distance between centres of holes,

Lac Screw, %”.\'*‘””" for fastening Nos. 4 and 16 to semaphore post.

BoLT axp Nut, 34" x1 , for fastening Nos. 1 and 2 to Nos. 5 and 10.

Bort axp Nut, 147x1 for joining Mos. 3 and 4.

“x 34", for end of No. 21,

BoLT anp Nut, 13” \]‘fi’ for fastening No. 6 to No,

BoLt axp Nur, 14" 1{]::-, , for fastening No. 11 to I\,ﬂs 5 oand 10,

Turxnep Pix, 54" x 25", for screw jaw on No. 22 ; used in connection with link {No. 42,
Plate 100), of signal circuit breaker,

Turnen Piw, :5;,,”_«;1?3”. for jaw of Mo, 14,

Turnen Pin, 547 x 134", for screw jaw on No, 22; used only when no circuit breaker
is connected with signal

P2 x 114", for Nos. 20, 30, 31 and ends of No, 9.

Bort axn Nur, Ij

.-

L

Srrit CoTTER,
T o A0

MNuT, 3.

WasHER, 34"

SrriT CoTTER, 75 x27.

Wasuer, 1.

Serit CoTTER, % x112". } , ) )

W 11 For pins on Nos. 5 and 10,
JAsHER, 78"

Wasuer, 4", for No. 13.

iI*ur ends of No. 9

“- For pins on Nos. 14 and 149,
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Electro-Pneumatic Dwarf Signal.
PLATE 80,
HIS signal bears a strong external resemblance to our mechanical dwarf signal.
In the illustration the valve cover has been removed, exposing to view the
valve, the magnet, and the air-pipe conncction.
The whole arrangement is remarkable for its compactness, and for the fact

that the piston is fixed, while the cylinder itself performs the movement.

No. ORDER BY PLATE AND NUMBER.

1. Post.

2, Car

3. Lamp Bracker,

4. Sgmarnorg Casting.—This is the common form: there are several others to suit special
R. K. standards.

5. Rupper Semarvore Disc

6. Irox Prate, for No. 5.

=1

SemarHorE Ring, for holding glass.

8, Rueprer Brape,

9. Iron Prati, for No. 8.
10. Back Licut CasTING,
11. Back Licur Rino

12, SEMAFHORE SHAFT.

13. Turxep Pin, 34" x154", and cotter 8" x 34", for joining Nos. 12 and 14
14. VErTICAL SieNaL Ron.

15. Maiy Srrixng: it encircles No. 14.

16. Screw Jaw, for No. 14.

17. Tursep Piv, 4" x114", and cotter '§” x 34", for joining Nos. 16 and 28.
18. Varve Cover

19. Circuit BreEakir Cover.

a0, Basg, for magnet and valve.

91. Fiere Gasker, for packing Nos. 20 and 29, and Nos. 27 and 28
99, Gas Pree, 14" x 314", for joining Nos. 20 and 23.

a3, Piston anp ForLLower NuUT.

94, Serine FoLrower,

95, Learner Packino.

2. Piston FoLLoweR

27, CYLINDER

98, CvrLinpEr HEeap.

29. VarLve Bopv.
30, Unwion.
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al.
32,

S

kg

42,

44.

45,
4.

i,

ELECTRO-PNEUMATIC DWARF SIGNAL.—(Continued.)
PLATE 80,

Uxion NuT.

Uxton SwWIVEL.

Circuit BrEaker Base

Circunt Breaker Lever,

MacxeT,

ARMATURE.

MAGNETIC SHIELD,

OvTsipe Macyer CovER

Insine Macner Cover

Hex Nur, 58", for end of No. 12,

Serrr CorTer, %" x 134", for ends of No. 12,

Hex Nut, 24", jam nut for Nos. 14 and 16.

Wasner, 54", for No. 40.

Wasuer, 122", for No. 42,

Bovt axnp Nut, 34" x1%", for joining Nos. 1 and 2.

Bort axn Nut, 14" x114”, for joining Nos. 4, 5 and 6; Nos. 4 and 7; Nos. 4, 8 and 9.
BoLt axnp Nut, 13" x1", for joining Nos. 10 and 11.

Car Screw, 35" x114", for joining Nos. 20 and 29, upper holes.
Car Screw, 35" x 30", for joining Nos. 200 and 38

Tar Bovr, %" x1", for joining Nos, 1 and 3.

Car Screw, 4" x 34" for joining Nos. 1, 18 and 19.

Car Screw, 35" x1%", for joining Nos, 1, 20 and 27, lower holes.
Tarer Macuive Screw, 34" x+%"-24, for oil hole in No. 28.
Bixmng Screw, 137" x12-32, for Neo. 35.

rr

Ruveper Busiing, +% x 34", for No. bd.

2 Fr

Brass Wasner, ¢ x 14", for No. 54.
&
Bixping Post, for No. 33,
Bixpixg Post NuT, 14"-32.
Binpinc Post ScrEw, 78" x 10-39,
Rupeer Busmine, 107 x 34", for No. 57,
e :
ARMATURE STEM axp Nut,
Fix VaLvE,
Srring ror No. 62,
CoxTact Srrixg, platinum point, for circuit breaker,
Coxtact Sering, platinum dise, for circuit breaker,
Macuinge Screw, 114" x10-32; stop for No. 34.
Srrivg: it encircles No. 66,
Suart, for joining Nos, 33 and 34,
]
ApjusTing Screw axnp Nut, for No. 34,
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The Electro=Pneumatic
Iron Main Line Semaphore
Post.

PLATE 51.

THIH post is intended to provide a

more permanent arrangement than
can be secured by means of the wooden
post that is now in general use. The
valves and cylinders are placed at the
bottom of the post, and are connected
to the semaphore castings by means of
vertical rods that are enclosed in the
post itself; these rods not only serve to

force the sie

(¥
o

nals to the clear position
but assist the counterweight in restoring
them to the danger position. All of
the moving parts are enclosed, and are
thoroughly protected from frost and dust.

The external appearance of this post

speaks for itself.



PLATE 82,
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The Electro-Pneumatic Push-Button Machine.

PLATE 82,

HIS device is intended for work in connection with distributing yards where
interlocking is not required, but where a large number of movements must
be performed in rapid succession. The two rows of buttons called respectively
NormaL and REVERSED correspond with the levers of an interlocking machine
and are connected, each one, with one of the valve magnets shown on Plate $5.
Through pressing a button on the upper or normal row the switch is made to
change its position, first, by discharging the opposite valve magnet, at the same
time opening the exhaust on that side of the piston; and, second, by charging the
valve magnet with which the button is connected, thus admitting the pressure to
that side of the piston. Pressing in a normal button on the machine forces out its
corresponding reversed button, and vice versa, since the two buttons, relating to a
switch are joined at the back of the front board by a walking beam, which is
pivoted at its centre.

The row of indicators which appear above the push buttons are in electric
communication with the switches and the surrounding track; the appearance of an
indicator informs the operator either that the switch has not completed its throw
or that the neighboring track is occupied by a car. Since in practice the operator is
provided with a schedule of the movements that will be required to distribute a
train, he is able to follow the course of the different cars by the successive appear-
ance and disappearance of the indicators. 1

Of the two figures on Plate 82, the upper one illustrates the machine closed
up as it appears when ready for use; the lower one shows the glass front removed
from before the indicators and the push-button board lowered.

A list of the parts will be found on page 189,
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PLATE 83.
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Parts of Electro=Pneumatic Push Button Machine.

PLATE 83,

ORDER BY PLATE AND NUMBER.

1. Exp Bearmng, for lid; made both as a right and left-hand, a left-hand is shown.
2. Guipg, for Neo. 3.

8. Locx Pin
4. SPRING, }
5. Kwon )

6. BrackeT, for No. §.

For No. 3.

SurrorTING STRIP, for lid,
8. Lerr-Hanp Swiver Pratre,
9. Ricur-Hawp Swiver PLATE.

10. Piece oF Grouxp Strir, for No. 17.

E Fits into No. 1.

11. Haxcine Prece, for supporting case.

12. WaLkinc Beaw,

13. RoLrer for No. 12,

14. DoweL Pin, for No. 13

15. Jaw, fits into No. 21 and connects with No. 12
16, Rumeer Busmiyg, for No. 16

17. Bracker, for No. 12.

18. Sewring, for No. 19,

19. Stor Pin, for No. 12

o0, Car, for No. 21,

2], CvyvuLisper, for Nos. 22 and 23.
28 CeLrvroid Pusa Burron,

23  Harp Ruseser Pusu Burrox,

9. Connectine Bar, for line wires,
25. CoxTacr SPRING.

26,  Strip, for joining two of No. 25.
7. Grounp Stwrir, for No. 32,

9%, Piece or InsvraTen WikE / Give length required.
909, Piece or WirEg, in rubber tube. )
30, MacneEr BRrRACKET.

31. Back Strar, for Na. 32,

32, Pair or MacNETS

33. Swuart, for No. 3i

4. Inprcator NUMEER, fits into No. 35.
85. ARMATURE,

180



Mo,
a6,
BT,
38,
ah.
44

Electro-Pneumatic Automatic Block Signaling System.

PARTS OF ELECTRO-PNEUMATIC PUSH BUTTON MACHINE.—(Continued.)

Binoing Post axp ScrEw,

Brass Wasuer, 14"-14".

- i
Hiciiaa R I[For Nos, 36 and 39,

EXAGONAL Nurt, 177-32, ]
Brass Screw, 177" x 14"-32, for fastening No. 17 to the lid.

LI

MacHixe Screw, H" x6-32, for joining Nos. 12 and 17.

MacuiNe Screw, %" x6-32, for fastening No. 15 to No. 12.
MacHine Screw, %" x 10-32, trunnion for No, 33.

MacuiNe Screw, 34" x8-32, for fastening Nos. 31 and 32 to No. 30.
MacHiNE Screw, 13" x12-32, for fastening No. 7 to Nos. 1 and 6.

ki

MacHive Screw, 1" x6-32, for fastening wires to No. 24,
Correr WasHER, % '-3%", for No. 45.

Brass Wasuer, 1{"-34", for No. 45

Brass River, for joining two pieces of No. 7.

Woon Screw, #6 flat head, for Nos. 8 and 9.

Woon Screw, #6 round head, for No, 25,

Woop Screw, #7 round head, for fastening No. 30 to the case.
Woon Screw, #5 flat head, for Nos. 6 and 11.

PLATE S3.

PLATE 54.

Newark Bay Draw Bridge, Central Railroad of New Jersey, protected by the

line between Jersey City and Bound Brook, a distance of 30 miles.

100
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Direct Acting Electro-Pneumatic Switch Valve and
Cylinder.

PLATE s5.

HIS arrangement is used in connection with the Pneumatic Push Button Machine
(Plate 82), for the purpose of throwing the switches in distributing vyards.
The Plate (No. 10) is placed upon the ties, parallel to the rail, while the piston
(No. 9}, projects through the bridle rod of the switch, which is bent up for the
purpose of receiving it. The arrangement of the valves is the same as on the
Electro-Pneumatic Switch Movement (Plate 69), with the cxception of the lock
cylinder and magnet, which are here dispensed with, and are replaced by the Cap
(No. 3). Two wires form the connection with the machine, one being run from
each of the buttons on the machine to its corresponding valve magnet on the

movement.

ORDER BY PLATE AND NUMEER.
FOR THE PARTS OF THE SWITCH VALVE SEE PLATE (MM},
1. VaALVE SEAT.
2, Brass BusHing, for connecting valve seat with valve body.

3. Car (Screw), for replacing lock cylinder in valve body.

—

Fisre Gasker, for inner ring of No. 1.

Screw Stup axp Nur, for joining Nos. 1, 11 and valve body.

en

6. Borr anp Nur, 54" x154", for joining Nos. 10 and 11.

7. Brass O Prue, %" x 54", for Nos. 1 and 11.

8. Piston Rop axp Four Nuts

9, Prston Hean,

10. Fouwnparion Prare,

11. CYLINDER.

12. Fiere Gasker, for joint between Nos 1 and 11.

13. LeatuHer Packingc.

I s U ! For the Piston Head.

15. FoLLOWER. |

16, ForLrLower NuT. J

17. Jam Nur. )

18. Packinc Nur, ‘

19. LeaTtaer Packing, » For the Stuffing Box.

27, FoLLOowER ‘
J

91. FoLLOWER SFRING,
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Condensing Appliances.

PLATE S6.

A. Mamw Reservoir.—This is placed usuvally between the compressor and the condensing
coil (Fig. E), and is intended for collecting and retaining the condensed water
which is precipitated from the air that leaves the compressor hot; a draw-off

cock is shown at the bottom of the reservoir on the left

B. Avuxitiary Reservoik.—The compressed air is taken from this directly to the signals
and switches. It holds the final water of condensation so that nothing but prac-
tically dry air shall enter any of the cylinders. In practice, an auxiliary reservoir
is located at each switch movement and at the foot of each signal post. As it
is placed underground the draw-off cock is on top, and is connected with the
bottom of the reservoir by a pipe through which the water is forced into the

atmosphere by the air pressure,

C. FrexmeLe ConnvecTion witH Usion.—Used between the auxiliary reservoir and the switch

movement.

D. Oax Box anxp Cover—For containing the auxiliary reservoir.  As this is placed under-

ground it is made very strong but entirely without finish,

E. Coxpensing Cor.—The coil is located in any convenient spot, not too far from the
compressor, but always in an exposed place and in the main pipe line. It is not
always made exactly in this form, but is usually designed for the work it is to

perform and the situation it is to occupy.
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Storage Batteries and Governing Devices.

PLATE 87.

Four CerLr Storace Batrery, of the size and number of elements usually employed
in the Electro-Pneumatic Interlocking system.

AUTOMATIC SWITCH.

REesistance CoirL,

Five PraTE |

SEVEN PLATE. | " s ; s ;
L Elements of different sizes ready for placing in a jar,

NINE PLATE.

Erevexn PraTE. |

ORDER BY PLATE AND NUMBER.

Positive ELEMENT,

NEecaTivE ELEMENT,

Jar.

OuTsIiDE STRIP,

SEPARATING STRIF. - Hard rubber,

Borrom Strie. i

Leap ConnectinG Pieck, for joining Nos, 1 and 2.
SeeciaLLy IxsuraTep Correr Wire,; give length required.
Avuminuym Screw Ron, |

Avuvmisusm Souare Nut.,  For fastening Nos. 7 and 8 to Nos. | and 2,

)

|
Avvminuy WAsSHER, |
Lower Cup, J . )

3 - Used as insulators for No, 4.
Urrer Cur. )
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(Generator for Charging Storage Batteries.

PLATE s3.

THE Electric Generator used by us in connection with the Electro-Pneumatic

Interlocking and Block Signal Systems, for the storage of electrical energy
1s 1llustrated on Plate 88, and is a Multipolar Direct Current Generator manu-
factured in Pittsburg by the Westinghouse Electric & Manufacturing Co.

This type of machine is built in sizes varying between 1 horse-power and
5,000 horse-power in the best manner and of the best material.

The multipolar principle renders it possible to drive the generator by a belt
or connect it directly with the engine shaft. It is self-oiling, sclf-exciting, self-
regulating, and after having been started entirely self-attendant.

The machine is reversible on its bed-plate and can be run equally well in
either direction. The supports for the bearings are cast in one piece with the
lower half of the field, a construction which gives great strength and rigidity to
the bearings and secures the utmost possible freedom from vibration.

The armature is of the drum type; the core is built up of thin discs of soft
iron, punched around their circumference with semi-oval holes. These holes form
grooves which extend parallel to the shaft the entire length of the armature; in
every groove are placed tubes of insulating material, through each of which is run
a stranded cable or copper wire.

While we use these generators only for the charging of storage batteries, the
current which they deliver may be used for driving electric motors of all kinds as

well as for running incandescent and arc lights.
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Switches for an Electric Current.

PLATE 5%,

A POSITIVE and reliable switch for directing the current derived from a dynamo
or storage battery is an essential part of the Electro-Pneumatic System, and
on the opposite page we illustrate three sizes of a kind that we manufacture at

our works for this purpose.
They are particularly substantial in construction, and may be of any desired

size from a 1-way as shown up to an indefinite number.

ORDER BY PLATE AND LETTER.

P

1-Wavy Switcm,
2.Wav SwiTcn.

C. 1-Way SwitcH,

=
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Automatic Engine.

PLATE 90.

HIS engine is manufactured by the Westinghouse Machine Co., and is one
from which we have secured most satisfactory results in connection with
driving an electric generator. It is of the simplest construction, entirely automatic
in its action, and may be connected to a generator, either by a belt or directly
through its shaft, while, owing to its form, the very least amount of floor space is
needed.

The external appearance of the engine may be seen on the upper portion of
Plate 90, while something of its internal construction may be gathered from the
lower portion of the same page. The central cylinder contains the valve, while
the two outside cylinders contain the pistons which work in opposite directions
and are so constructed as never to stop upon the center.

The lower chamber contains the cranks, the eccentric and the governor; it is
in practice partly filled with oil, which is thrown about by the motion of the
engine, and thoroughly lubricates all of the internal parts.

So simple and reliable is this engine that it is possible to run it for months
at a time with a minimum of attention, other than the shutting off and turning

on of the steam.
These engines are built in sizes ranging from 5 to 250 horse-power.
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Pipe Fittings for Electro-Pneumatic System.

PLATE @01,

GATE VALVE. |
> 5 S - ] 3 T o ot
France Union, see Nos. 17, 18, 19 and 20, may have either 4 or 5 bolts, - - ¢4 With 2
4 n I Iy B
. and 4" pipe.
Expansion Joint, see Nos, 21 to 27, J ( ¥ e

ORDER BY PLATE AND NUMBER.

FPiece or 3" Pire.

Piece or 27 Preg, |

Piece or 1" Pire. - State whether the pipe is to be galvanized or not.
Piece or 34" Pire

12" Piee, |

i

Piece oF

Hook, for supporting 14" pipe.
A guide for pipe placed on stakes is shown on Plate 102, No. 10,

Prain T. |
Repucing T.

SLEEVE.
Made to fit Nos. 1 to 5. State whether the piece is to be gal-

Prain Evgsow, 3 :
vanized or not,

StrEeT Erpow,

Pruac.

Repucivg Busiine, |
Pramn Cock. 1
Cock, with union. % Used with Nos. 8, 4 and 5
Uwion, |

Fraxce, the nut fits against this.

France, the bolt head fits against this. Relating to B only. See note with Fig.

Borr axp MNuTt, for joining MNos. 17 and 158. | B. above.

Correr Gasker, for packing Nos. 17 and 18, |

CyLINDER, |

PisTonN, |

Gume Ron axp NuTs

Guine CoLLak. : Relating to C only.
SturFine Box Rixa I

NuT.

AspESTOS PACKING J
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Electro=Pneumatic Switch Lock.

PLATE 92.

HIS device is used on outlying switches in connection with the Pneumatic
Block Signal System. It is a positive facing point lock, operated by com-
pressed air, and is made to lock the switch by the entrance of a train to the second
block section in the rear, and does not release the switch until the train has passed
out of the section in which the switch is situated. If a train, occupying the main
track, has reached a switch controlled by one of these locks, wishes to enter the
siding, a plunger, which is a part of the apparatus, and which mechanically operates
the valve, must be depressed in order to unlock the switch. On the contrary, when
a train which is on the siding wishes to come onto the main track, an attempt to
move the switch stand in the ordinary manner must be made; if it be found fast,
the effort must be temporarily abandoned, since the fact that the switch is locked
indicates that an approaching train has advanced beyond the distant signal relating

to that section, or, in other words, far enough to be endangered by an open switch.

ORDER BY PLATE AND NUMBER.

Mo.

1. Base

g Ewxp Car, for base,

3. Lip or Cover

4. 'F:U\-'ER.

6. Panrock,

6. Fiere Gasker, for face of cylinder.
7. CYLINDER.

8, SteeL Lock SrriNG.

9. Lock.

10. Pistoxn Hean

11, LEeaTtHEr PisTon Packina
12. Brass Piston ForLower
13. PruncEr.

14. MAaGNET SHIELD.

15. ARMATURE.

16. PrunceEr Bask.

17. MAGNET.

18. VaLve Bopv.

anF



ELECTRO-PNEUMATIC SWITCH LOCK.—(Continued.)
No. PLATE 92,

19, Uwion CoupLiNg.

20. Swiver, for union coupling.

21. Nur, for union coupling.

22. Tar Borr axp Nur, 14”x114", for joining base No. 1 and cylinder No. 7.
23. Tar Bort anp Nur, 34" x 134", for joining base No. 1 and end cap No. 2.
24. Tar Bovr, 34" x114", for joining cylinder No. 7 and valve body No. 18,
25.  Tar Borr, 33" x3{", for joining base No. 1 to cover No. 4.

26. ARMATURE STEM aND NuT.

27, Piv VaLve

28, Srring, for pin valve,

20, Bivpivg Screw, 137 x 12-32, for electric wires on magnet.

. Ruseer Busming, for magnet binding screw.

31. Brass WasHEr, j;{"—y_{". for magnet binding screw.

32, Screw, for binding post.

33. Binping Posr,

34. Rueser Busming, 11" x 34", for binding post,

35, Contacr Serinc wite Pratinusm Point,

36, ConTact Srrixs wrrn Prativuas Disc

37. Hex Nur, for joining piston No. 10 and follower No. 12.

38. Brass Sering, for plunger No. 13.

39, Mica Insuration, for contact springs Nos. 35 and 36.

40. 5Steer River, for joining lid No. 3 to cover No. 4.

41. Brass Macmive Screw, 114" x 12-32, for holding spring No. 38 in plunger No. 13.

Nore.—A lock bar is used with the device which is illustrated on Plate 73, No. a9,

"

PLATE 93.

A view of the large train shed of the Philadelphia & Reading R. R. at Phila-

delphia. Particular attention is called to the starting signals that are suspended

from the bottom chord of the portal, for they show how easy it is, in the Electro-

Pneumatic System, to place a signal wherever it is wanted. On Plate 31 is given
a plan of the tracks at this place.
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The Electro-Pneumatic Slot.

PLATE 94,

HIS device, like the Electric Slot, Page 215, is for the purpose of making the
clearing of a semaphore contingent upon the condition of the track which it
controls. It is used in connection with an advance home signal that is operated
from a Saxby & Farmer Machine, which is embraced within the limits of an
Electro-Pneumatic Block Signal System, and must therefore be semi-automatic in
its character.

This is accomplished by making the vertical signal rod in two parts, which
shall be joined when the track in advance is unoccupied by any train, but which,
when the track circuit is interrupted, will separate the semaphore from the counter-
weight lever; if the signal should be cleared at the time, it will go to the danger
position automatically, while if it should be in the danger position when the change
takes place, no reversing of the lever in the machine will affect the signal at all,
for the bars Nos. 3 and 5 will only slip by each other.

The signal wires from the machine are connected with the counterweight
lever in the ordinary way, while the latter is joined to the lower slot bar (No. 5]
by the link (No. ). The upper slot bar (No. 3) is connected with the semaphore
casting by the vertical signal rod (No. 4} to which also is joined the distant signal
circuit breaker by its link (Fig. C and No. 43, Plate 100).  The slot bars lie within
the case (No. 1) to which is attached the cylinder (No. 1#), carrying upon its
outer end the valve body (No. 22); this, in turn, supports the magnet (No. 26), which
when charged closes the exhaust by means of the armature stem (No. 36) and pin
valve (No. 37), and opens the passage between the cylinder and the pressure pipe.
If the signal is at danger, the lever in the cabin normal, and the track in advance
unoccupied, the magnet will be charged, the piston (No. 13) will be forced out
against the upper slide bar, the dog on which will be pressed into a corresponding
recess on the lower slide bar. Reversing the lever in the cabin will now result in
a clear signal, which will continue so until the lever has been restored to its
normal position, or, until a train occupies the track in advance, which by cutting
out the slot magnet, will open the exhaust port of the cylinder and by removing
the pressure, cause the strong spring (No. 14) to retract the piston; this will allow
the two slide bars to separate and permit the semaphore casting to fall; the last
condition described is shown on the upper part of Plate 94, except that the
balance lever is also in the position which it occupies when the lever in the
machine is normal. The parts are illustrated on the next page.
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THE ELECTRO=-PNEUMATIC 3LOT.—Continued.,

ORDER BY PLATE AND NUMBER.

Mo, PLATE 94,
1. Cask

. CovEr
3. Urrer Svuine Bag
4. VErticar Sicvar Ron,

5. Lower Suine Baw

6. Link

7. Bort anp Nurt, ! 3 H"xfﬂ-}i”, for fastening Mo, 99: 3 3";\'.[?'3”_ for Nos. 4, 9 and 10,
8. Loxg 1 ) In ordering, state which is required,

L. =y Iy T,

9. MEepruw. ¢ Antifriction slide bar rollers.
1, SuHorT, .

1. Rovier, for jaw on Ne. 13

12, Piy, 38" x 21", for joining Nos. 11 and 13.
13. Piston Rop,

14. SPRING, f
15, Stor BusHine. A
14, CyLINDER,

For Piston Rod.

17. Fiere Gasker, for packing between Nos. 1, 16 and 29,
15 Prstox.
19, Forrower Nur.

20. LeatnHeEr Packina.

21, Srrino FoLLowek

92, Vawve Bopv,

23, Uwion,

24, Uwmon Nur.

25. Uwxion SwiveL.

26, Macxer, Give resistance required in ohms,

7. ARMATURE,

:: i]:;:]::m : Magnet Caps.

30. Car Screw, 35" x 1", for fastening No. 2 to Ne. 1.

31. Brass Tarer O Pruc,
32, Ironw MacHINE ScreEw, 33" x8-32, set screw for No. 26
33, Brass MacHing Screw.
34, Brass Wasngk,

45, Harp Ruerer BusHine.

- For connecting electric wires to magnet,

36, ARMATURE STEM.
37. Pix Varve,
88. Sering, for No. 37
39. Srurt CoTTER, & x 34", for No. 192,
PLATE 95.

A view of the tracks and signals at the Pennsylvania Railroad Terminal,
Jersey City. See also Plates 52, 67 and 70.
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The Electric Slot.

PLATE 946,

HIS instrument is for the purposc of automatically parting the connection

between a mechanical signal and its lever in an interlocking  machine. It
is usually done by means of a short picce of track circuit, in which case the
magnet (No. 16) of the slot, corresponds to the signal magnet of Fig, D, Plate 103,
At other times the rupture i1s caused by the breaking of a different circuit, but the
action which causes the rupture in this device is always an clectrical one.

When the magnet (No. 1) i1s charged, it attracts and holds the armature bar,
No. 14, which in turn forces the lever (No. 9) under the dov (No. 7) and against
the slot rod (No. 6] that slides in, but is not fastencd to the case (No. 1), The drop
arm (No. 17) is pivoted to the counterwerght lever base (No. 22) and its other end
is fastened to the rod (No. ), while to the middle hole of the drop arm is joined
the vertical signal rod. If now the counterweight be raised by means of the inter-
locking lever, the case, the slot rod, the drop arm, and conscquently the vertical
signal rod will be forced up, resulting in a clear signal. By diﬁ{;harging the slot
magnet, the dog (No. 7) which is fastened to the slot rod, is enabled to force its
way past the lever, and in that way permits the drop arm to fall, carrying with it the
signal itself and the vertical signal rod, which on its return slides through the loop
(No. 4) but leaving the counterweight and the case with all its parts still raised.
The signal cannot again be cleared without first restoring the counterweight by
means of the interlocking lever to its normal position.

This device makes it impossible for an operator to fasten down his signal
and through carelessness permit two trains to enter the same block.

The vertical signal rod, the counterweight lever, and its weight are of the

ordinary character, and will be found illustrated on Plate 79.

ORDER BY PLATE AND NUMBER.

No.

1. Cask

8 Srring, for No. 14.
3. ANTI-MAGNETIC PLATE.
4. Loor awnp Nur,

5. Guipe PLATE

6. Scor Ron.
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42,
45,

THE ELECTRIC SLOT. - (Continued.)

[ b,

Tuexen Pin, 34" x 254", and Correx, for fastening No. 5 to No. 1.
LEVER.

Jaw,

Turnep Pin, 127 x 38", and Correr, for fastening Nos. 9 and 10 to No. 1.
Cover PLaTe

Ruserr Gasker, for No, 12,

ArMATURE Bak.

ARMATURE,

Paik o Macners.  Give resistance required in ohms,

Dror Aru.

Larce Sprina.

SMALL SprING

Srrive Bearmv.

Bovr ann Nut, 78" x 5", for fastening Nos. 15, 19 and 20 to No. 22,
CounterwElcHT LEVER Base.

¢

Stun, 3" x414", for fastening No. 17 to No. 22

Wasneg, 3", for No. 23

ston, 1" x412", and CorTER, for fastening counterweight lever to No. 22,
Wasuer, 1", for No. 25.

Loakae RoLcer, for No, 9,

River, %" x118", for No. 27.

River, %" x11", for No. 7.

Smarr Rovver, for No. W

River, 18" x1%", for No. 30

Turxep Py, 13" x211", and CorTer, for No. 14.

Hexacon Nur, 3:"”-16, for No. 16,

Macuing Screw, 34" x 10-24, for fastening Nos. 12 and 13 to No. 1.
ScrEw axp Nur, 14" x8-32, for fastening No. 3 to No. 1.

F

MacHive Sceew, 13" x 10-24, for joining Nos. 14 and 15.
MacHing Serew, 38" x8-32, for inside wires (screws into No, 39).
Wasner, & x4 for No. 37.

F#F
P

BoLr anp Nut, 33" x 157-82 for outside wires,
Brass Wasuer,
Muica WasHER, -For No., 34,

1

Rupsner Busming, |

Kiver, for fastening No. 2 to No. |
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Patents

MAME.
8. C. HENDRICKSON,

H. W. S5PANG,

0. GASSETT asn I FISHER,
. GASSETT,

0. GASSET'T,

0. GASSETT aww |, FISHER,
0. GASSETT awp I, FISHER,
O GASSETT,

C. J. MEANS,

0. GASSETT,

I. FISHER,

C. ]. MEANS, .

W. R. 5YKES, .

W. R, SYKES, .

(). GASSETT awp [. FISHEE,
I. FISHER,

I. FISHEE,

0. GASSETT,

0, GASSETT,

F. L. POPE,

C. H. JACKSON,

0. GASSETT,

C. ]. MEANS,

C. A. SCOTT,

W. ROBINSON,

O, GASSETT,

0. GASSETT,

GEO. WESTINGHOUSE, Jx,
U, GASSETT,

5. C. HENDRICKSON,

0. GASSETT awnp I. FISHER,

C. A SCOTT,

Relating to Electric Signaling.

DATE.

Fennvany
Cheronke
Mavy

Jun

lung

SEPTEMIE R

Cheronte
(W TORER
MNOVEMEER
NOVEMERER
["EcEAMRER
MagrcH
ArRriL
Mav
June
Aucusr
Aycusr
ﬂUnum:
Janvary
FERRUARY
APRIL
APRN,
Mav
(D TopER
NOVEMEE
NOVEMBER
NOVEMBE R
Janvagry
ArPriL
AFPRI
APRII
Jury
(Conetinried on Page 951 )
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i
15,

4,

i
2y,

21,
L1,

LT

L,

al,

1575,
1878,

1850,

. LES,

, 1B8i,

1580,
1880,

1 =80,

v 1880,

1550,

. 1BS0,

1581,
1851,

1851,

, 1881,

1881,
1=81,

, 1881,

1882,

. 1882,

1882,

, 1882,

1582,

1582,

1883,
[ #83,
1883,
1583,
15834,

1853,

NUMBER,

199, 9%
20,005
27,102
R 1RT
2B, 455
2044
235,612
LA, T
234315
HA4, T
235,145
239,107
240,622
241,240
243 544
246,304
R IR
46,4502
251,867
253,762
255,998
256,787
265,233
2,04
267,259
267,975
267,979
200,867
276,021
206,058
276,138

282,22
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Special Tools for Electric and Electro-Pneumatic Work.

=

oo =]

PLATE 97.

ORDER BY PLATE AND NUMBER.

Track Dwrivving Macnine, principally used for making holes to receive detector bar
rail clip bolts.

DriLL, for No. 1.

Track Dricving Macuivg, used for making track wire holes; for drill, see No. 42,

WRrENcH, specify whether it is wanted for No. 1 or No. 3.

OiL Can, for Nos. 1 and 3.

Prvers, for handling line wire.

Correr Barrery CoLLENDER

Harp Russer BatTery Sviivce

ApjustasLe WRENCH, a very convenient tool, made in various sizes, therefore state
size of nuts for which it is wanted.

WrexcH, for stuffing box and for lock cylinder. ) 3 ;

) ) 4 ) L On switch valve and cylinder.
WrkencH, for piston jam nut and piston head nut, |

Weench, for foundation bolts on switch eylinder, and for magnet cap and air inlet on
signal cylinder.

WrEncH, for yoke and cylinder head bolts on switch valve, and for magnet base bolt
on signal cylinder.

Weench, for oil plugs on switch cylinder.

WgrencH, for bolts on signal cylinder circuit breaker,

WerencH, for oil pl-ug and pin valve guide on signal cylinder.

Weench, for armature stem nut and for pin valve guides on switch valves.
Werench, for armature stem nut, and binding post nuts on signal cylinder.
Wrench, for 3" lag screw.

Wrench, for 3;" bolt.

WeEencH, for 12" lag screw.

WrexcH, for 14" bolt, long shank.

WrEenNcH, for 14" bolt, short shank.

WrencH, for 34" bolt.

Pin WrencH, for signal cylinder follower nut,

Pix Wre~cH, for switch valve piston packing nut.

35", )

L lrScrewdrivers, black walnut handles.

T )

T Hean ScREW-DRIVER, 34"

Special. DOUBLE SCREW-DRIVER, 17",

Eve Bovt, for removing switch valve piston.
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SPECIAL TOOLS FOR ELECTRIC AND ELECTRO-PNEUMATIC WORK. (Continued. .
PLATE 97,
Re-rarerivg Toon, for signal armature stem.

Re-seartivg Toor, for armature stem seat in switch valve.
Researiveg Toow, for pin valve seat in switch valve
Guine, for No. 35,

Guioe, for grinding pin valve into seat of switch movement lock cylinder, and into
valve seat of signal cylinder.

Guing, for grinding pin valve into seat of switch valve.
Re-tarErinGg Toow, for switch valve armature stems.

Re-seatmveg Toor, for armature stem seat in signal valve,
Re-seativg Toor asxp Guipe, for pin valve seat in signal cylinder.
Dkine, for No. #; give size in ordering.

Dwrrr, 187-1." x 3", for general use.

Various Electrical Testing Instruments.

PLATE 98.

ORDER BY PLATE AND LETTER.
VOLTMETER.
AMMETEL
MIl-AMMETER.

GALVANOMETER

Two forms suitable for testing tl s
X A— % ; : ing the specific gravity of storage and
||. gravity batteries,

MacnET)
VorrmeTer, for storage batteries,

Conxecrine Piec, for Fig. H,
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PLATE 985,
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PLATE 99,
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Different Kinds of Conducting Wires.

PLATE 9%).

ORDER BY PLATE AND NUMBER.

Armorep Cavre, specify in ordering the number and size of wires that it is to contain.
INsuLATED CanLE, 5 conductors.

INnsuLaTED CAELE, 4 conductors. |

Insvraten Carre, 3 conductors.

InsuraTten CaprLg, 2 conductors.

Ixsuratep CasrLe, 1 conductor. ¢ Give size of wire required.

Comrounn INsuLATED WIRE.

FLexisLe EvecTric Licut Wik

Brampen Orrice Wike

Gavrvanizep Ironw Line WiRe, ]
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Switch and Signal Circuit Breakers.

PLATE 100,

A. SixoLe Swritcn Crrecuit BrEAKER.
B. DounLe Switcu Circuir BrEAKER,

Both A and B are placed upon the cross-tic near the point of a switch to
which they are joined by the rod (No. 11) and the clip (No. 12). They are
usually connected with the track circuit in such a way as to break the circuit
whenever the switch is not set for the main route. Fig. C may also be used

for this purpose if desired,

C. SwNar Cikculr BrEakir.—This form is sometimes placed upon an electro pneumatic
signal pole and is connected with the counterweight lever of the home signal
through the link (No. 42) shown below. The circuit controlling the distant signal
magnet is then led through Fig. C, and is broken whenever the home signal,
immediately in advance of, or the home signal on the same post with the distant
signal, stands in the danger position. Fig. C is also placed upon a mechanical
sicnal pole for controlling the circuit leading to an electric slot upon another
signal pole, and it may, in addition, be used for breaking any circuit that depends
upon the position of a semaphore signal. If desired, it may be used in place of
Figs. A and B.

ORDER BY PLATE AND NUMBER.

Mo.
1. Box.
E 2. CovERr,
z : ; ] - N
£% ] 8 Tar Borr, 34" x 34", for oil hole in MNos. 1 and 2.
<d 3 .
;3 4. Suarr, for cams, No, 20, and crank, No, 14,
A
“ 5. Ruseer Basg, for two contact strips.
[
#. Rupsser Basg, for one contact strip.
£ [ - box
E =
JE | S Cover
ES .
w0, SHarT, for cams No. 20 and crank No. 14.
i o s
& 10. Rueeer Base, for contact strips.
[11. Rop avp Jam NuTs, for connecting A and B with track.
12. Ramn Cuir.
3. Borr anxp Nut, 34" x11%4", for fastening No. 12 to track

14, Crank.
15. Stup, 3{", anp CortER, for No. 14

PamnTs RELATING TO BoTu
A AND B

(16, Wasuer, 31", for No. 15,

b
[
i



PARTS RELATING To BoTH A asn B,

(%)
-
. o
S —

PaRTS
CoMmoN
To A, B

AND C,

=
=]
[E=]

w3ap
rkak,

34.
35,
36,
4t
38.
a9,
44,
41.

42,
4.
44,

ParTs RELaTING TOo C, OHLY.
.

4.
17.
45.
48,

SWITCH AND SIGNAL CIRCUIT BREAKERS.—(Continued.)

Bowt axp Nur, 34" x 814", for fastening No. 2 to No. 1, and
Rixa, for holding Nos. 4 and 4 in place.
Eiver, for No. 15
Cann,
SeT Screw, ';" x 10-32, for Na. 240,
River, for No, 23
Rureer Rovier, for No, 20,
MacHINE Screw, 37" x12-32, for fastening Nos. 5, 6 and 10.
[ Double,
Puosenor Bronze CoNTacT SPRINGS, ! Long.
Shorr
Russer Busuine, =547, for wire holes in Nos. 1 and 7.

River, for fastening No. 14 to Nos, 4 and 9.

PLATE 100,

MNo. 8 to No. f.

MacHINE ScrEw, 14" x12-24, for wires on Nos. 25, 26, 27 and 45.

WASHER, o —v% . for Ne. 30.

Box.

CovER

JourNaL.

Rureer Basg, for contact strips.
SHAFT.

Rurrer RoLLER

CRANK.

Stup, 5%, and CorrTEr, for No. 35.

WasHER, 5%, for No. 39,

Turxep Pix, 54" x 24", and Correr, for connecting No. 42 with the counter-

weight lever on a semaphore post.
Link, with two eyes.
Link, with eye and screw jaw.

Turnep Pix axn CorTEr, for jaw on No. 43,

PuosrHor Browze Strir.  State whether contact strip or roller strip is required.

Woon Screw, 34"-#2, for fastening No. 45 to No. 35
MacHINE ScreEw, 348" x 14-20, for fastening No. 33 to No. 32
MacHINE Screw, 54" x12-32, for fastening No. 35 to No. 32,
Tar Bovr, 14" x1,"-30, for fastening No. 34 o No. 32.

River, for fastening No. 37 to No. 34,

A view of the tracks and signals at the Philadelphia Terminal

PLATE 101.
of the Penn-

sylvania Railroad, looking from the end of the train shed. See also Plates 22, 31,

120 and 122
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Trunking for Wire and Pipe. Oak Stake and Guide

No.

b

(==

4.
]

e

111,

11,

GrooveD
GRroovED
GROOVED
(GROOVED
GROOVED
GrooveD
Grooven
GROOVED
[ A,
B. Exn
|
| C.

for Pipe.

PLATE 102,

ORDER BY PLATE AND NUMBER.

TruxKING,
TrunkinNg,
Trunkivg,
Truxking,
TrRUNKING,
TrUNKING,
Truxkixg,

Truxking,

Pranw oF SixcLeE PIEcE,

VieEw,

SMarrn Scare Praw, showing method of connecting. |

hole 1" x 1",
. 0 1
hole 1" x 8"
hole 1t

hole For conducting wires.

A

2", for 34" pipe.

I
hole 273" diam., for 2" pipe.
same as No. 5, except additional hole for cable.
hole 4" diam., for 3" pipe.

same as No. 7, except additional hole for cable.

‘_ Tube Trunking, hole 4"
| diam,

Prre Guine, consisting of strap, plate and 4 nails; shown in position on top of No.
11, and used for 2" or 3" pipe.

Oak STake, §

aff

LT . .
x4" x5, for supporting pipe run above ground.

The guide shown

here must be ordered separately, if desired.
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Automatic Block Signaling.

PLATE 103,

l'f IS proposed to give in this description a gencral idea of the track circuit

principle, together with a few of its most important applications. In order to
do this most simply, we have shown under the letters A, B and C at the top of
the plate the three signals which arc appropriate for the purpose. These sivnals
differ in form and in the force which causes them to change their positions, but
the Signal Magnet, Fig. D, is common to all of them, and depending on whether
this magnet is excited or discharged rests the question as to what indication will
will be given by the signal; the reasons for this are more particularly stated in
the description attending Plates 107, 106 and 78, which respectively illustrate Figs.
A, B and C. Suffice it to say here, that all of the home signals 1 A, 1B, 1C, are
referred to in the description relating to S 1, S 2, etc, H 1, H 2, ctc, on LINES 1,
2, 3 and 4; that all of the distant signals 2 A, 2 B, 2 C are referred to in the
description attending D 1, D 2, etc, on Lixes 3 and 4; and that any of the double
posts 3 A, 3 B, 8 C are to be understood as being referred to in the description of
Lines 5 and ¢.

The simplest form of track circuit is illustrated in Fig. D, and consists of a
section of railroad, commonly called a “Block,” the adjacent rails of which are
electrically connected by what are known as track wires, while the ends of each
block are insulated from the ends of the adjacent blocks by wooden splices or
other non-conducting material. At the farther end of each block is located a track
battery, consisting of one or two (seldom more] gravity cells which supplies the
current for the rails and the track relay. When the track is in its normal condition,
that is, no broken rails, all switches set for the main route, and no train within the
limits of the block, the current will flow from one pole of the battery through one
line of rails, thence through the track relay and the other line of rails to the other
pole of the track battery; should, however, a rail be broken, a switch misplaced,
or a pair of wheels be standing beyond the fouling point on a side track or on
the main track itself, the current from the track battery, which is very light, is
either diverted from, or prevented from reaching, the track relay, which, having a
comparatively high internal resistance, remains unexcited. The armature bar of
the track relay is pivoted at one end, and at the other end presses against a
spring and closes a contact when the track relay magnet is excited. The clos-
ing of this contact completes a circuit through the signal magnet and the signal
battery which has, as a final effect, the clearing of the signal. It therefore follows
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AUTOMATIC BLOCK SIGNALING.—Continued.)
PLATE 103.

that any interruption or diversion of the current from the course above described
will result in a danger signal; since each signal is so constructed as to go to and
remain at danger in case the power which operates the signal fails, the reliance
that is placed upon properly constructed and maintained, automatic track circuit
signals by all of those who are concerned with them is easy to be understood.

LiNg 1.—In this arrangement a signal occupies the danger position until a
train enters the block in its rear, and then, if everything is safe on the block and
overlap in advance, assumes the clear position, which it retains until the first pair
of wheels passes the block insulation shown like this — [ — near the foot of the
post, when it resumes the danger position and holds it under all circumstances
until the last pair of wheels has passed the overlap insulation, shown like this —| |
beyond the next signal in advance; the signal may then be cleared by an approach-
ing train as in the first instance, but will otherwise remain at danger. Train A
having passed S 1 holds it at danger, but as it has entered the clearing section of
S 2, and nothing interferes in advance, S 2 is found in the clear position. Train
B having passed into the block of S 4 holds it, as well as S 3, whose block it has
not entirely left, at danger; under ordinary circumstances, S 5 should be in the
clear position since there is no train in advance of it, but in this case there is a
broken rail, shown like this —( )—, which serves the same purpose and holds S5at
danger, while for the same reason 5 6 is in the clear position, for in this arrangement
of circuits it is the interruption of the current in the block immediately in the rear
of a signal which first tends to clear that signal. This last feature, although at first
glance it seems to be singular, is entirely correct, since it is the danger in advance
of a signal which it is supposed to indicate. In consequence of this condition,
train B will follow a well known rule; it will pause upon reaching S5 and after
waiting a certain number of minutes will proceed with great care through the blocked
section until it reaches S &, when its course will be clear; S 7 in this line is in the
danger position, because, although the track may be uninterrupted in advance, there
is nothing on the block immediately in its rear to cause it to assume the clear position.

Line 2.—Here the arrangement of circuits differs from that just described only
in the fact that the signals remain in the clear position at all times when there is
no interruption on the block and overlap immediately in advance. Train A having
passed S 1 holds it at danger, and finds S 2 at clear, because train B has passed
out of the section which controls that signal. Train B now occuples both of the
sections that control S5 and S 4, and it therefore holds both of those signals at

danger; upon reaching 5 5 train B must come to a stop, for the signal is at danger,

i e
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AUTOMATIC BLOCK SIGNALING.—Continued.
PLATE 1003,

owing to the presence of a broken rail.  After waiting a certain number of minutes
train B will proceed with great caution until 1t has reached S 6, when it will con-
tinue with confidence under the assurance of a clear signal; S 7 is seen to be in
the clear position, since, as already stated, the presence of a train on the block
immediately in its rear is not necessary for clearing it in this arrangement.

Line 3—Under this system the overlapping feature has been abandoned, but
is replaced by distant signals, which arc located between 1,200 and 2000 feet in
the rear of the home signals, upon whose position they partially depend. In this
arrangement the signals keep the danger position until a train enters the section
immediately in their rear, as was described in Line 1. Train A having passed D 1,
H 1 and I 2 holds them at danger, but since the clearing section of I 2 has been
entered, that signal stands at safety. Train B has entered the clearing section of
D5 and H 5 but a broken rail in advance of them holds them at danger, for
which reason train B will stop upon reaching H 5 and then proceed with care until
it reaches D 6 and H 6, which are in the clear position. D 7 and H 7 naturally
stand at danger, since no train has entered the clearing section in their rear.

Ling 4—The signals shown here are located the same with reference to the
blocks as are those on Line 8, but their usual position is at safety, as described
in Line 2, instead of being caused to assume that position by an approaching
train. Train A has passed D 1. H1 and D 2 and is therefore holding them at
danger, while H 2 is at clear, because train B has passml out of its territory, but
D 5 and H 5 are at danger, since there is a broken rail on their controlling block.
D6 Hs D7and H 7 are clear, for the track ahead is intact and unoccupied.

LiNE 5—Here the distant signal has been moved back, and now, instead of
being placed within 1.200 or 2,000 feet of the home signal, upon which it depends,
is placed directly under and on the same post, with the next home signal in the
rear. On this line the signals are caused to assume the clear position by an
approaching train. Train A has passed D2 I 1, and is approaching D 3, H 2;
it has cleared H 2, but D 3 remains at caution, because train B has not passed out
of the block in advance of H 3 in concert with which D 3 works. It is evident to
train A, from the position of D 3, that it may find H 3 at danger, and speed is there-
fore reduced. Train B has found D 5 at caution, for H 5 is confronted by a broken
rail: but H 4 was clear, and train B is therefore proceeding, knowing that the
block it is in is clear, but that it may find a danger signal upon reaching H 5.
This proves to be the case, and train B must stop, wait the stated length of time,
and then proceed with great care until another clear signal is reached.
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AUTOMATIC BLOCK SIGNALING.—(Continued.)
PLATE 103.

Line 6.—The arrangement of signals is the same on this line as on line 5,
but instead of being cleared by an approaching train they stand ordinarily in the
clear position, and only go to danger in the presence of danger. Train A holds
D2 H 1 at caution and danger, but finds H 2 clear. The reasons for this are
obvious; D 3, however, being controlled by H 3, 15 at caution, for train B occu-
pies the block in advance of H 3. On reaching D 6, H 5, train B will come to a
stop, made necessary by the presence of a broken rail in advance of H 5; after a
pause train B will proceed with great care until it reaches D 7. H 6, which both of
them stand in the clear position, and consequently show that at least two blocks
are clear in advance.

TunneL, Draw-Brincg, Junction.—These figures are given merely as sug-
gestions and to show some of the various applications of which the track circuit
automatic signals are susceptible.

PASSENGER STATION—Here the signals are cautionary, and for the purpose
of warning an approaching train on a double-track railroad that a train 1s occu-
pying the other track in front of the station.

We have not attempted to either illustrate or describe more than a very few
of the infinite number of arrangements to which the track circuit may be applied.

We, however, shall take great pleasure in estimating on or designing special circuits.

Battery Housings and Relay Box.

PLATE 104.

ORDER BY PLATE AND LETTER.

A-AL Woopen Battery CHuTe, for 2 cells. ! This style is also made in sizes to contain
B-B. ‘Woopexy Bartrervy CuHutk, for 16 cells, 4, & and § cells.

C-C. Iron Bartery WELL, capacity of 64 cells.

D-I¥, Terra Corra Barrervy CHUTE.

E. Irow Rerav Box, We also manufacture wooden relay boxes of various styles; in

ordering them it is only necessary to state for which relay on Plates 116, 117,
119, 121, 123 and 125 they are required.
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PLATE 104,
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PLATE 105,
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Parts Relating to the Track Circuit.

PLATE 105.

A. Jowwt, showing track wire in place. In practice, two track wires are used at each joint,
one on each side of the rails

B. Joint, showing splice wood insulation,  Another method of insulating is by the use of
ordinary ang]u bars, separated from the rails by No. 3. Fig. B is, however, to

be pr{-:ferr{;:d wherever it can be used.

ORDER BY PLATE AND NUMBER.

1. InsipE Sroice Woon, / In ordering, give the section and punching of the rail that

OuTtsine Senice Woon, ) they must fit,

3. Fisre AncLE PLATE.

4. Bovr, 3", axp Nur, for fastening Nos. 1 and 2. In ordering, give required length
from inside of head to end of bolt

5. Fiere Exp Piecg, for use in connection with Fig. B.

6. Wasner, 3"

For No. 4.
7. Fiere BusHInG £

8 Woopexny SuipeE PraTtes | o _ : ;
- For raising the switch rail from the cross ties.

9. Iron SvineE PratTes !

10. ) Two forms of the Zinc

1. ) ELEMENT.

12. CorrEr ELEMENT.

3. TTERY JAR. ‘

) HesvRRt ) . Parts relating to the battery only.

14, TuaumE ScrEw, for No. 11.

15, TraUME ScreEw, for No. 16

16, Cowwecrtivg SLEEVE, for the
terminals at No. 13. |

17. Enlarged view of Wire axp River. This is used for two purposes: first as a Track
WikE, in which case a rivet is used at each end; second, as a Coxxecrivc WIRE,
where only one end has a rivet. In ordering, specify the length of wire and size

of rivet.
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PLATE 106,
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The Union Electric Banner Signal and the Union Electric
Target Signal.

PLATE 1046,

HESE signals differ only in the form of the blades by which the condition of
the track in advance is indicated to appr aching trains; the BANNER SioNAL
is shown on the outside edges of the illustration as it appears in actual service,
the figure on the extreme left being in the danger position, while that on the
extreme right indicates safety; at times, however, a safety blade No. 10, Plate 108,
is added, which is seen while a signal stands in the position occupied by that on
the right, furthermore, if circumstances require it, the two shiclds Nos. 3 and 4,
Plate 108, are provided, which cover the back of the signal and lamp, hiding them
from the sight of trains approaching from the wrong direction.

The TARGET S16NaL is illustrated on the upper middle part of Plate 106, but
since the post is exactly like that of the Banner Signal, it has been cut off in the
picture. Of the Target Signals, the one on the left indicates safety, the onc on
the right danger, but these are not the only forms used with this signal, for
on Plate 108 (Nos. 13, 14, 15 and 16, will be found various arrangements for this
purpose.

The weight which operates all of these signals shows through the opening near
the bottom of the left-hand post, while the controlling instrument, likewise common
to all of them, is shown in its case at the top of the same post, and on a larger
scale, in the centre of the page. The doors Nos. 2 and 20, Plate 108, are kept
tightly closed when in service, as may be seen by the appearance of the two
upper and the extreme right-hand signals.

A chain to which the operating weight is attached, passes over a sprocket
wheel that is mounted on the shaft whose square end projects from the face of
and near the bottom of the instrument; by means of the crank No. 23, Plate 109,
which fits the shaft, the instrument is wound up. The signal magnets (referred to
in the description attending Fig. D, Plate 103) are located upon the upper right-
hand side of the instrument, and above the magnets, pointing to the left, 1s the
armature bar, which, as its free end is aliernately raised and lowered by the charging
and discharging of the magnets, releases one of the detent toes Nos. 53 and 54,
Plate 109, and holds the other raised. The office of the detent toes is to disengage
and then engage the detent pawls Nos. 57 and 5s, Plate 108, with the detent
crosshead No. 40, Plate 109, first releasing the crosshead, then permitting it to
make a quarter turn and finally hold it in its new position. The detent crosshead
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THE UNION ELECTRIC BANNER SIGNAL AND THE UNION ELECTRIC TARGET SIGNAL.— Continued.)

PLATE 106,

15 mounted upon a shaft which carries one of the train of gears that change the
vertical revolution derived from the weight, to the horizontal one necessary for the
signal itself.

A round nut, whose office is to break the circuit to the signal magnets, when
the operating weight is nearly run down, is carried on the shaft that also carries
the before-mentioned sprocket wheel; this nut is guided by a brass finger which
prevents it from revolving, but forces it to move forward as the shaft is turned by
the falling of the weight. To the nut is fastened a hard rubber insulator, which,
just before the weight has reached its lowest point, passes between and separates
two contact springs through which the current to the signal magnet must go.
Since the magnets are necessarily charged before a clear signal can be shown,
this arrangement provides that the signal shall go to and remain at danger before
the power derived from the weight is exhausted.

The separate parts of these signals are illustrated on Plates 108 and 109.

The Union Electric Disc Signal. PLATE 107.

HIS 1is our oldest form of signal, and is one which has been largely copied as

to its external appearance. The lamp which illuminates the signal at night

is provided with a powerful reflector, by means of which an extremely strong night

signal is furnished. One peculiar feature, which will recommend it to all practical

men, is the fact that as the background is made of thin white cloth, the lamp
need never be removed for any purpose but to clean it.

The figure on the left illustrates the face of the signal as seen by an
approaching train; the right-hand figure shows the rear of the case and the position
of the lamp. Of the two large scale figures the upper one is the safety position
of the disc; the lower one, the danger position. This disc is made usually of
thin red silk stretched upon a brass wire frame, that is fastened to, and revolves
with, the armature of the signal magnet. When the signal magnet is charged (as
illustrated by Fig. D, Plate 103), the disc is drawn up and disappears in thf; upper
part of the case, leaving the white background exposed; upon the breaking of
the circuit the disc falls by gravity and comes into view. By this it will be seen
that, unlike our other automatic signals, the magnets in this one not only control

but also furnish the power to move the signal.
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PLATE 107,
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108,

PLATE




The Union Electric Banner Signal, and the Union
Electric Target Signal.

LARGE PARTS.

PLATE 105,
ORDER BY PLATE AND NUMBER.
Mo
1. Cuase
2. Door or Cask.
3. Swuierp, for back of banner; this is made in different forms.
4. SuieLp, for back of lamp on banner signals.
5  Yoke
6. BeLL.
7. Rueeer Gasker, for bell,
8. BaxNER AxD SHarT
9. Arwm, for sheet iron safety piece No. 10. The safety piece is not always used. in which

case the arm is omitted.
10. 5SafreTy PiecE (sheet iron), sometimes used in connection with the banner signal
11. SuarT, for target signal.
13, Cross ArM, for sheet iron pieces Nos. 13, 14, 15 and 16.
13.1
14.
15, ¢ Different forms of sheet iron pieces used in connection with the target signal
16. |
17. LaDDER, standard length is 13 ft. 6 in.
18. Urrer Sectiox orF Posr,
19. MippLE Section ofF Post.
20. Dwoor o PosT.
1. 100 L. WEIGHT.
9. Borrom Section oF Post. Standard length is 5, but it can be made 10" long if desired.

| B

[ B
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PLATE 109,
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The Union Electric Banner and Target Signals.

SMALL PARTS.
PLATE 109,

ORDER BY PLATE AND NUMBER.

Gas Free, 14" x 14", filling piece for No. 2.
BoLt axp Nur, 12" x15%", for fastening No. 3, Plate 108, to No. 5, Plate 108,
WEATHER StTRIP,

Rueper Packing, for No. i,

Borr anp Nut, 12" x3%", for joining Neo. 18, Plate 109, and Nos. 4 and 5, Plate 108,
{(front). See No. 5

Tar Borr, 14" x212", for joining (Plate 108), Nos. 1, 17 and 15.
Bort axp Nut, 35" x 1127, for joining No. 5, Plate 1058, to No. 1, Plate 105,

5
Bovut ano Nur, 18" No. 15, Plate 104, and No. 5, Plate 108, (back).

See No. o,

Bort anp Nurt, 35" x1", for fastening No. 10, Plate 109, to No. 1, Plate 108.

x 3", for joinin

r
=

InsuraTorR BRACKET.

Grass INsuLATOR,

Busuing, for No. 6, Plate 108, _
Bissiniig, for N6, 16, Plite 109 III[_I!;F_',vlﬂ. only with Target Signal.
Strir, for fastening Nos. 26 and 31, Plate 108, to No. 1, Plate 105,
WEATHER CarP.

Leap WasHEr, for No. 15

COMPENSATOR SPRING,

Urrer Bearing, for No. 8, FPlate 104,

Lamp SPINDLE,

CoUNTERWEIGHT,

CoOUNTERWEIGHT PULLEY,

COUNTERWEIGHT JAW.

Wivping CranKk.,

Urrer COMPENSATOR,

Lower COMPENSATOR,

Front Frame PLATE.

CownnecTing Piece, for Nos, 26 and 31.

Tor PrATE.

VERTICAL SHAFT BRACKET.

Stup anp Nur, for fastening No. 31, Plate 109, to No. 1, Plate 105,
Back Frame PrLaTE

Mainw SuarT,



410,

435,

IR

THE UNION ELECTRIC BANNER AND TARGET SIGNALS, SMALL PARTS.—(Continued.)

Marvy Gear,

REatcner WHEEL.

SrrockET WHEEL.

Bixpine Corrar, for Mo, 32
Circurr Breaker MNur, for No. 32
Guing, for No, a7

VERTICAL SHAFT.

DetenT CrossHEAD axp Stor Prxs
Mitee GEar

Piniow, for No, 43.

INTERMEDIATE SHAFT,

CovrLing CROSSHEAD,

Stor LatcH.

Circuit BrEaker Cam,

Door Lock,

Door Lock Srrine,

Door Lock EscuTcHEoN,

Door KEev,

Winping HoLE EscUTCcHEON,

Door Kxoe orF Case,

Rear DeTent ToOE

Front DeTENT TOE,

Stup axp Nut, for Nos, 53 and 54,
Stup axp Nurt, for Nos. 57 and 58.
Rear DeTEnT PawL,

Front DETENT PawL.

Stor Pin, for Nos. 53 and B4.
Russer Tusg, for No. 59,

Back Strapr, Stup axp Nur,
MacxeTs.  In ordering, give the resistance required in ohms.
ARMATURE.

ArMATURE Bar,

SPECTACLE.

MaGNET BRACKET.

Stup anp Nur, for No. 69,

Cuaivy CouprLING,

Citain RoOLLER,

Cuan, standard length 27", See Nos, 122 and 123,

Bracker, for detent pawl spring.
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THE UNION ELECTRIC BANNER AND TARGET SIGNALS, SMALL PARTS.— Continued.:

Bracker, for armature bar spring.
Harn Rupseer Base, for Nos.
Hakp Runeer Base, for Nos

i

Car Screw, %

Car Screw. &

x113", for joining Nos. 26, 27,

PLATE 109,

124 and 19254,
1246 and 1927,

31 and 72,

x 33", for joining Nos, 26, 27 and 31.

Car Screw, & x1", for c]amping (Plate 108) No. 9 to No. S,

"

Car ScreEw, 17" x 13

e

SeT ScreEw, 3§ x 3

", for f;lstunin;{ MNao. 61 to No, a2,

» for fastening (Plate 108) No. 12 to No. 11.

MacHINE ScrEw, 112" x 18-18, for fastening No. 45 to No. 28,

Macuive Screw, 37" x 158-16, for fastening (Plate 108) No. 6 to Nao. 1.

SET ScREw, 30" x 1,783, for joining Nos. 25 and 44

MacHiNe Screw, 54" x 12-24, for fastening (Plate 105§ No. 4 to No. 10, and
14, 15 and 16 to No.

fastening Nos. 13,

for

12

DeText Pix axp Nout, for No. 54,

MacniNe Screw, 54" x 12-24, for fastening No. 121 to No. 33

Trusnion Screw, for front |

" i
Truxxion Screw, for rear F

of No. B,

MacuiNe Screw, 78" x12-32, for fastening Nos. 29 and 66 to No. 26, and No.

74 to No, 26.
Macuine Screw, 34" x12-32,
26 and 31.

for fastening No. 71 to No. 26, and No. 28 to Nos.

MacHINE Screw, 54" x 12-32, for fastening No. 38 to No. 26, and No. 63 to No. 64,

K F

MacHixne Screw, % x 12-32, for fastening No, 123 to No. 72,

Macuing Screw,
MacHINE ScrEw, && x 85-32,
Macuive ScrEw, 147 xs8-42,
MacHINE ScrEw, 34
Plate 104
MacHINE ScrEw, 144"
130 to No, 53

MacHINE ScrEw, 1z

34
x B-33,

#

' x B=32,

MacHinge Screw, 33" x6-32,

for fastening No. 136 to No. !

14" x12-32, for fastening No. 129 to No. 71.
for jn[n[ng MNos, 44 and 46,
for No, #di.

"x5-52, for fastening Nos. 3 and 4, Plate 109, to No, 1,
for fastening Nos. 124 and 125 to No. 73, and No.

for fastening No. 134 to No. 25,

MacHINE ScrEw, % x5-32, for ends of Nos. 55 and 56,

WasHER, 7% —o , for No. 99.

24,
Tarer Pin, for No, 40.

Pix, for No, 44.

Tarer Pix, for No.

Tarer
TAPER
Pix, for No, 1.

for No. 21.

TAPER

SHAFT,

Pin, for joining No. 135 to No, 4.
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THE UNION ELECTRIC BANNER AND TARGET SIGNALS, SMALL PARTS.—(Continued.)

Stor Piw, for armature bar,

River, for joining Nos. 1 and 2, Plate 105,
Puoserror Broxze Pix, for Nos. 128 and 131,
Fix, for f:lﬁtﬁning Mos. 41 and 24 to shafts.
Pix, for No. 42,

Pix, for Nos, 57 and 5%,

Pix, for stopping No. 45 (driven into No. 23).
GeruMaxy Snuver Pix, for Noo 120,

Bivoing Post Wasuer,

Bixping Post annp Screw,

Binoine Post NuT, 14"-32.

Apjusting ScrEw axn NurT,

Lock SPiNnpLE annp Nur, for No. 47.

Pawer, for No, 53.

Pawe, for No. 34.

Link.

River, II| For chain. (See No. Tin)

PLATE 109.

Prosenor Bronze Coxtact Sering witn Prativuy Disc. ) For upper circuit con-

Puosrnor Browze Coxtact Serine witn Pratisua Paint, )
GerMAN SiLvier ConrtacT Srrixc witn Pratinum Disc,

Gervan Sitver Costact Serivc witHd Pratizsva Poixr,

ArmaTure Bar Srring,

DeTent Pawr Srrive

Sering, for No. 120,

Sering, for No. 121,

Piece oF Insvraten Correr WIRE
Piece oF Correr Wike 1¥v Russer Tuer )
Srring, for Noo 456

Derest Pix, for No. 64,

Harn Runeer Insurcator, for No, 37,
Hako Rupser Ixsvvator, for No. 125,

Brass River, for No. 137.

t Any length,

For lower circuit con-

PLATE 110.

This 1s a very important piece of work; it is one of the most difficult loca-

tions in the United States; is used by the passenger and freight trains of five

different railroads and is further complicated by the presence of a drawbridge. It

is very doubtful if this plant could have been successfully interlocked otherwise than
through the Electro-Pneumatic System
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PLATE 110.
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The Union Lock and Block System.

PLATES 111 AND 112,

THE external appearance of the instruments as mounted on a Saxby & Farmer

Improved Interlocking Machine is shown on Plate 111, and the instruments
themselves on a larger scale on Plate 112,

From Plate 111 it will be seen that there is no mechanical connection between
the block instrument at the top of the machine and the levers, a particular in which
this one, which is entirely electric in its operation, differs, from all the old lock and
block systems; the electric locks are shown mounted over the interlocking of the
machine, and the back view exhibits the connection between them and the inter-
locking shalfts.

The arrangement of four levers and two block instruments is the one com-
monly employed on double track railroads, whereby two blocks are controlled from
a cabin, one block in each direction; the levers numbered 2 and 3 operate  the
home signals, which are directly governed by the block and lock instruments; the
levers 1 and 4 operate the distant signals, which in their turn depend upon the
position of the home signals, through the interlocking on the machine.

In describing this system three cabins and trains moving in one direction
only will be considered, since the whole plan of operation may be explained through
them, and on double track the movement of trains in one direction does not
interfere in any way with the movement of trains in the other direction. The
cabins, which will be named A, B and C, each contain such a machine as is illus-
trated on Plate 111, and to simplify the description, the operation of the distant
signals will” be ignored beyond the statement now, that they are not concerned in
the general scheme of the system but are included in the plan solely for the pur-
pose of facilitating traffic, and may be operated or not without in any way affecting
the relations which are established between the cabins. In our account, therefore,
we shall refer only to a certain lever in each cabin, which will always be lever 2,
and will control the entrance of trains to the block immediately to the right of the
cabin.

The elements of the system which will be noticed in this description are the

CARBIN, LEevEr, Pusn Burtrow, Lock InsTRUMENT,

OPERATOR, Brock, Brock IxsTRUMENT, SIGNAL,

and for convenience these terms will always be followed by the letter A, B or C,
which will indicate the particular block that they refer to.

A means of communication must exist between adjoining cabins, which may
consist of a bell-tap code, a Morse telegraph or a telephone. Operator B will be
able to communicate with both A and C, but for block-signaling purposes no

[
o
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THE UNION LOCK AND BLOCK SYSTEM,—Continued.
PLATES 111 AND 112,

necessity exists for any connection between A and C. Since nothing in this system
is left to chance, a fixed course of action is necessary in order that trains may receive
permission to proceed; that course we now propose to describe,

The levers A, B and C are assumed to be normal. all of the blocks are unoc-
cupied, and a train is approaching cabin A that wishes to enter block A. Operator
A now asks operator B to release him, which he partially does by grasping the
knob and pulling out the slide bar, plainly shown at the base of the block instru-
ment; the result of this action is to clear the small semaphore at the top of block
instrument A, and partly establish a circuit through electric lock A, which operator
A completes by pushing a button with one hand (this button, by the way, is some-
times located on the floor and is worked by the foot) at the same time that he
reverses lever A and clears signal A, The train now enters block A, and upon
passing signal A automatically restores signal A to the danger position through
the medium of an electric slot, the operation of which is fully explained on page
215; operator A then puts his lever in the normal position, where it is again firmly
locked. The same method is followed between cabins B, C, etc., throughout the line.

An important feature of the arrangement is the means employed to prevent
operator B from releasing operator A more than once between the passage of each
two trains. This i1s accomplished through the lifting of the plate on the block
instrument that is marked TR.ME-::I'L:EI..m-x_ When block A is entirely clear, the instru-
ment B exhibits the word FrEE, which indicates that operator B may pull out his
slide bar; in doing this the card is raised to the position Lockep, and so held
until a train has entered Block A, upon which it drops to the position TraiN IN
Brock, where it continues to hold the slide bar locked until the train has passed
cabin B and entirely cleared block A, when the word FRrREE is again exhibited.

By the above it will be seen that the block instrument in a cabin exercises
no control over the machine in that cabin, but is connected with the electric lock
which is placed on the machine directly in its rear; that it is impossible to clear
a signal twice between the passage of any two trains; and that a failure of the
electric current will result in tying up the operations and keeping the signals at
danger until its action is restored.

The use of the electric lock here illustrated is not confined to the lock and
block system, but is the one which we now use on all of our Saxby & Farmer
Improved Machines where electric locking is desired.

The parts of these instruments will be found on the next two following plates,

[
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PLATE 113,
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32,

Union Block Instrument.

PLATE 113.
ORDER BY PLATE AND NUMBER.
SHOULDER.
LEa.
Ricut-Haxp MippLe BRACKET. ) These are placed on the locking shaft of an inter-
Lerr-Hann MinoLe BRACKET. { locking machine for supporting No. 2,

Ricut-Haxp Enp BRACKET. | These are placed on the ends of an interlocking ma-

=

Lerr-Hanp Exp Bracker ) chine for supporting No. 2.
Bovr anp Nur, 14" x 134", j'_I-"ur fastening Nos. 3, 4, 5 and 6, Plate 112, to No. 1,
Tar Bout, 1" x 34", ! Plate 114,

Car Screw, 3¢" x434". ) _ _
\ For fastening Nos. 5 and ¢ to an interlocking machine,

# P

CaP ScreEw, 14" x114".
Bask.

SLinE Bak

SvLine Bar Kwnos
SLinE Bar Serine,
Brass Strar, for raising No. 25

Main Fraume,

Brackger, for No. 30.

Hasp, for slide bar end of No. 14.

Brackert, for No. 48

Back Stor Latci,

PepESTAL

FronT STOP Latch,

Ixpicator FRAME,

InpicaTOR PLATE,

InpicaTor Aru.

Rureger Base, for back circuit breaker.
Rueeer Base (upper), for front circuit breaker.
Rueeer Base (lower), for front circuit breaker.
Rueeer Basg, for Nes, 50 and 51.

Brass SEMAPHORE PLATE,

SvreorT, for No, 23,

Urper ARMATURE BAR.

Lower ARMATURE Bar.

UrPER ARMATURE,

Lower ARMATURE

MacyETs. In ordering a pair of magnets give the resistance required in ohms,
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UNION BLOCK INSTRUMENT.—{Continued.)

PLATE 113.

Back Strar, for No. 36.

Resistance Coin.  In ordering give the resistance required in ohms,
SemarHore Macners, In ordering give the resistance required in ohms.
Back Strar, for No. 39.

ArMaturg, for No. a9,

SEMAFPHORE COUNTERBALANCE.

Coprer WIRE, in rubber tube. Give length required.

Prosenor Bronze Ron, for joining Nos. 23 and 31.

Harp Rusper Guipe, for Nos, 50 and 51.

Dower Pin, for fastening Nos. 25, 66 and 67 to No. 70 and No. 32 to No. 89.

SEMAPHORE,
SEMAPHORE SHAFT,
SeEmarnore Post,
Lower Contact SeriNe. | )
Urrer ConTacT Srrive, \ For No. 2u.
Goose Neck CoNTacT SPriNG.
StracHT ConTact Srrixc, with platinum disc.
StraicHT Conrtact Sering, with double platinum point, |
Snort CoxNtact Spring, with platinum dise.
Suort CoNTacT SerING, with platinum point. .
. . . - For Nos, 27 and 25
Loxc Coxtact SpriNg, with platinum disc.
Long Coxtact Sering, with platinum point. |
GeErvan Siwver CoxTact Srrinvc, for No. 7o
Huasr, for base end of No. 14.
SuarTt, for No. 22,
RovLLer, for No. 61,
SHAFT, for No. 20,
SpLiT COTTER, ¢ x 34", for Nos. 61 and 63.
RorLer, for No, 63,
Socker, for No. 72,
Jaw, for No. 68.
Ruieer Rovrrer CircuiT BrEAKER.
Latcu Pin, for No. 25
Suart, for Nos. 25, 66 and b7,
COUNTERBALANCE.
Ary, for Nos. 66 and 71
Long Binping Post,
Suort Binping Post,

Bixping Post Screw, 3{" x 10-32,

13
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TReH.

Brass.

UNION BLOCK INSTRUMENT. — Continued,

Mo e

- T r i PLA ['_- ] lg.
T6.  Brass Wasner, Ly =14, for Nos; 78; T4, 51 and o=,

Runeer Busaiseg, 1,7-54"
8. Hex. Nur, 1”42,

79. ApjustTiNG Screw axv Jam Nuwr, 114" x 10-32, with platinum point

8. Ruseer Busmive, for No. Tu.

. I: For No, 73

81. Brass Borr axp Nor, 7" x 1,782, for fastening Noo 39 to Noo |5
82, Rumeer Busiuwg, for No, 51,

83. Brass Wasner, &"'-3%", for head of No. s1.

84. Larcu, for Noo 82,

8. LatcH, for No. 33

86, Laren Srerineg, for Noo 85

57. SreEr Roview, for No. 25,

88. Borr asp Nur, 20" x10-32, for holding No, 3s.
89, SHarr, for Nos, 82 and 33,

90. Hex, Nur, 35716, for No, 21,

91. Borr anp Nur, 78" x85=82 stop for Nao. 32

L

92, Brass Wasnek, 18"—3", for contacts on No, 2.

93. Prare Terminag, for wire at No, 74,
( 94. Car Screw, '

F

"x 1"—20, for fastening No. 16 to No. 11

L]

95. MacHine Screw, 35" x 1,"-20, for fastening Nos. 15 and 18 to No. 12

96.  MacuiNe Screw, 54" x 10-24, for joining Nos. 36 and 37,

=

r

[ 97, Macuine Screw, 11" x 1024, for fastening No. 34 to No. 32, and No. 35 to No, 3.
(95 MacHiNe Screw, 33" x8-32, for fastening No, 26 to No. 1s.

#

09, Truswion Sceew, 147 x12-32, for No, 59

100, Macmixg Screw, 58" x 12-32, for fastening Nos, 27 and 25 to No. 16

101, Macuixe Screw, 38" x12-24, for joining Neos, 12 and 13,

102, Macuise Screw, 127 x 12-24, for fastening Nos, 55, 56, 57 and 5% to Nos, 27 and 25,
103, Macuine Screw, 38" x8-32, for fastening Nos, 349 and 40 to No. 30,

104, MacHine Screw, 3g" x10-32, for No. T1.

105, Macmixe Screw, 3¢ x 12-32, for fastening No. 17 to Noo 14

106, Macuive Screw, 38" x5-582, for wire connections on Nos. 52, 54 and 54,

107. Macinwve Screw, 38" x6-32, for wire connections on No, 24,

105, MacHine Screw, L7 x6-52, for fastening Noo 49 to No, S0,

109, Macmixe Screw, 1" x5-32, for fastening Nos, 52, 53 and 54 to Noo 26, and for
wire connections on No, 1,

F ¥

110, MacHINE Screw, 15" x 6-42, for fastening No. 289 to No. 30

]

111. Macuing Screw, 3g" x 8-32, for fastening No. 30 to No. 17,
112, MacHINE SCREwW, 'q_”.\'f'r—-"rﬂ. for fastening Nos. b and 51 to Noo 24,
| 113, Macuive Screw, 18" x4-40, for fastening No. 56 to No. 33
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Union Electric Lock.

PLATE 114,

ORDER BY PLATE AND NUMBER.

ANGLE lron, made in different lengths and fastened to interlocking machine, for sup-
porting No. 3, Plate 114, and Nos. 3, 4, 5 and 6, Plate 1135,

Bort ann Nur, 3 "% 1" for f;t.‘-‘.tﬁ_‘llil‘|g Na, 1 o interlocking machine,

Cast-Iron Base,

CovER,

JEE

Borr awp Nur, 38" x 110", for fastening No. 3 to Nuo. |
BrackiTr, for No. 7.

Suarr, for locking-circuit breaker.

Lockivg Do,
ApjustapLe LiNk.
Swiver, for No, 9.
Turwen Pix, 14" x 2", and Correr, " x 37", for joining MNos. 10 and 12,

Driver,

Car Screw axp Nut, 35" x 234", for fastening No. 12 to shaft of interlocking machine.
Russer Bask, for locking-circuit breaker.

Ruerer Base, for indicator-circuit breaker,
SPECTACLE,

MacweTs, Give resistance required in chms,
ARMATURE,

Arvature Bar

Locking Latch,

Brass Frame, for Noo 22

Cerruromn Sneer, for protecting indicator No. 27,
Stup, 4" x 114", stop for No. 9.

Panrock, for fastening No, 4.

ScrEw Stun, 3% x 114", for joining Nos. & and .

AR

ScreEw Stun, 38" x 23", for joining Mos. 3, 4 and 20,

[xpicAaTOR.

Stup, 14" x 78", for joining Nos. 7, 8 and 44,

Corper Wike v Russerk Ture.  Give length required.

Russer Busmine, 147-3g”, insulation for wire passing through No. 3.
BINDING SCREW.

Suort Binving Post.

Lonc Biwoing Posr.

Brass Wasneg, 14"-1", for binding posts.
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Brass,

Iron.

Brass,

| B2,
B,

4

41,

+:.

44,

45.

44,

4,

i

i,

b,

fis,

UNION ELECTRIC LOCK.—(Continued.)

Hex. Nur, 1”32, for binding posts,
Ruseer Busmizg, 1 "-i5", for binding posts.

Ruseer RonLek, 3" x 737, for locking-circuit breaker.
Suart, for No. 37,

Exnp Bearing, for No. 35,

Dowen Pin, 1" x 1", for No. 39,

CentTre Beawing, for No,o ds,

H asr. I
STAPLE. ' For No. 24,
Kev. J

SHorT GErMaN Siver CoNTacT SPRING

Lovc German Siiver CoxTact SPRING.

Lonc Paosraor Bronze CoNTacT SPRING.

Suort Paosrror Browze Contact SPRING.

Puosrior Bronze FastEning, for Nao. 28,

ConvecTiNG Livk, for Nos. 19 and 27.

RicuT-HAND Bracker, for No. 27

LEFT-HaND Bracker, for No. 27.

Rop anp Screw Jaws, for joining Nos. 19 and 20.

TrunyioN Screw axn Nur, 114" x 1{"-32, for supporting No.
Macuise Screw anp Nur, 34" x 10-32, stop for No, 19,
ApjusTing Screw anp Nurt, for No. 14

Car Screw, 34" x 13"”-20, for fastening No. 17 to No. 3.

Car Screw, 14" x1"-20, for fastening No. 16 to No. i
MacHiNeE Screw, 33" x 13"-20, for fastening No. 6 to No. .
Maciivg Screw, 14" x 17"-20, for fastening No. 18 to No. 14.
Macuine Screw, 73" x 12-32, for fastening No. 14 to No. &

Ll

MacHINE SCREW, L4

Macuine Screw, 14" x5-32, for fastening No. 15 to No. &,

MacHiNE SckeEw, 3" x 5-32, for fastening Mo. 15 to No. 16

Macming Screw, 13" x58-32, for fastening Nos. 47 and 48 to No. 14;

14.

x 12-24, for fastening wires to Nos. 47 and 45

PLATE 114,

for fasten-

ing wires to Nos. 45 and 46, and for fastening No. 21 to No. 4.

Macmine Screw, 3g”" x6-32, for fastening Nos. 45 and 46 to No. 15.

Serew Stun, 34" xd4-40, for fastening No. 53 to Nos. 1% and 20,

River, " x 33", for fastening No. 42 to No. 4.
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PATENTS RELATING TO ELECTRIC SIGNALING. (Continued from Page 217

NAME, DATE, NUMBER.
C. A. 5COTT, . : . . : Juny 31, 1583, y ) 282 930
GEO. WESTINGHOUSE, Je, . S Ju 31, 1883, . 282,249
GEO. WESTINGHOUSE, Jx., S X 31, 1883, .. 282,250
C. A. 5COTT, . I AvcusT 14, 188, . 283,152
(), (FASSETT, . . . . ) AvGusTt 14, 1853, _ _ 253,931
0, GASSETT, . ¢ ; . ; Avcust 14, 1883, 253 939
0. GASSETT, : ; : ; Iecemner 11, 1853, ARl RS
C. A. SCOTT, . : 3 ; . . January 240, 1884, : 202 GaY
0, GASSETT, . . . : . ' lanuary 20, 1884, 292,743
0. GASSETT, . . i : ; i ; lawuary an, 1884, 202,744
0. GASSETT, . ; . ; ; ; x 3 Feeruary 12, 1884, - : . 203,571
0, GASSETT, . ; : i ; : : ; FErruvary 265, 1884, y 204,030
F. L. POFPE, . . . . . . . . March 18, 1584, . . . 205,437
C. H. JACKSON, | ; ;i ’ ; : . Mav 6, 1884, : : 208,200
C. H. JACKSON, . : ; ; ! R JuLy 1, 13484, i ; g i 301,369
C. A. 3COTT, . . . 3 ; ; : g ; Jury 5, 1854, ; . 01,837
F. .. POPE, . . . . : . . i AvGusTt 12, 1884, ; ; ‘ 063,680
F. 1. FOPE, . 5 ; ; , ’ . . . Avcust 12, 1584, . . 03,600
oA SCOTT, : i 3 ; ’ i ; AuGusi 12, 1884, g 3 : 303,505
J. T. HAMBAY, : . : : . ; . NoveMmeer 25, 1884, . ; 208,492
J. T. HAMBAY, : ; ; . . : : Novemrrr 23, 1884, . : ; 08,403
J. T. HAMBAY, . , , . . . , NovesMeER 25, 1884, . p . . F0E, 494
J. P. COLEMAN, ' 1 ’ 5 ; ; . Mav 7. 188y, . . ; . 402 hid
. P COLEMAN, . - ; = L : Mav 28, 1584, . 5 ) 404,150
. G. SCHREUDEE, ; : ; ‘ : IMECEMEER i, 1890, ; ; 3 442,338
J. T. HAMBAY, " & y . . . . Arein b, 1802, . . . 472,499
J. V. YOUNG, . : 3 . x ) IveceEmeer 13, 1892, . . ’ : 485,138
5. H., STUPAKOFF, - . ; : Aprn. 11, 1593, : i ; 495,125
5. H. STUPAKOFF, TR T S R Mav i, 1543, . 407,738
E. H. GOODMAN, . ; . . . . . Jura 25, 18493, ' ; ; . D03 229

ANL UTHERS,
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PLATE 115




Electric Lock for Stevens Machine.

PLATE 115.

HIS lock is placed above the interlocking of the machine, perpendicular to
its longitudinal axis, and in a horizontal position.  The notch in the lock
lever (No. 3) engages with a dog that is built upon the tappet (No. 14, Plate 7),
and holds the tappet fast when the magnets (No.20) are discharged; the armature
(No. 19} is pulled from its position above the lock lever when the magnets are
excited, thus permitting the dog upon the tappet to raise the lock lever and force

its way out of the notch.
For the purpose of showing how the Cover (No. 1) 1s fixed with reference

to the rest of the device, it is placed at the top and away from the other details.

ORDER BY PLATE AND NUMBER.

1. Cover,

2. BrackeT, for lock lever,

3. Lock LEvER

4. Turnen Pin, for joining Nos. 2 and 3.

5. Srrit Corter, for No. 4.

6. Tar Bovur, 134" x 34", for joining Nos. 1 and 2 to Stevens machine.
7. Tar Borrt, 1" x 34", for joining No. 10 to Stevens machine,
8. Car Screw, 4" x 14", for joining Nos. 20 and 21.

9. Macuive Screw, 4" x 14", for joining Nos. 15 and 1%

10. SFPECTACLE.

11. Brass Nur, for No. 12.

12. Back STRAP SUPPORT.

13. SuarT, for No, 16.

14. Dowsr Pin, for fastening No. 13 into No. 1.

15. ARMATURE Bar.

16. COUNTERWEIGHT.

17. COUNTERWEIGHT ARM.

18, MacuiNe Screw, 14" x4-32, for fastening No. 16 to No. 17.
19. ARMATURE.

90, Pair oF MAGNETS

21. Back STrAPR

a3 Pap Lock.
23, IKEv.
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PLATE 116,

|

f




Relays.

PLATE 116.

OTHER FORMS ARE SHOWN ON PLATES 117, 119, 121, 123 AND 125,

A, 3-Point Uxscoverep Revav,
B. 3Poixt Dust Proor Revav,

IN ORDERING ANY RELAY, GIVE THE RESISTANCE REQUIRED IN OHMS,

ORDER BY PLATE AND NUMBER.

(1. Basg
2, Par or MagNETs. Give resistance required in ohms.
3. Back Strar, with stud and adjusting nut.
4. Car Screw, 14" x1,"-20, for fastening back strap to magnets.
. ARMATURE
. Binoing Posr,

|

| T, Screw, 78" x10-39
8. Hex. NuT, 1,82,

|

# -+ ¢ For binding post No. i,

": ¥, Runper Busaixg, Ly 3% . |

-:: 10.  Brass Wasner, 1,"-1," |

g | 1L Avjusting Screw axD Jay Nuw, with platinum point, 17 x 10-32,

E 112, Anjusting Screw axn Jay Nur, with insulated point, 17 x 1-32,
E 13. Brass WASHER, = —15" | T

%1 18+ Russer Busiuws, 3757 | For adjusting screws Nos, 11 and 12,
=9

15, Mica Insvpation. Made in different sizes and forms, depending on where it is to
be used.
16. Correr Wikg, in rubber tube. Give length required.
17. Brass Macuixe Screw, 14" x5-32, for fastening armature No. 5 to armature bars
' Nos. 28 and 43,
15. Brass Macnmine Screw, 13" xd4—40, for fastening wires to armature bars and spec-
tacles, and for fastening contact springs Nos, 30 and 41 to armature,

r 5 #r

14.  Brass WasHER, %" . .
ph s - For screw No, 15,
[ 2. Runseer Busmmxe, 14"-5". )

= [ 2]. SPECTACLE.

A

o | e 2 i .

< | 22, Rumser Busming, 334" x 10-32, for adjusting screw holes in spectacle.
n »

E . LI Brass MacaHine Screw, 3 ;-\-”x 1232, for faﬁlunlng Hptmtzu:!t: ter Dase,
E ' 94, Rueeer BusHiNG, #+"'-34", for screw No. 23,

al

= e Illlll ey l! R

ol AGNET KACKET.

|

= )

= | 26, Brass MacHINE SCREW, 33" x12-42, for fastening magnet bracket to base
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ParTs RELATING
TO A, ONLY,

— =,
i

PaRTs RELATING To B, oMLY

0.
41.
49,
| 43.

a6,

THREE-POINT UNCOVERED AND DUST-PROOF RELAYS. —(Continued.)

SRR

Rurrer BusHing, +% x34", lor screw No. 26.

ArvaTure Bars,

Trusxion Screw, 17 x 14”32, for holding armature bar.
PuosrHor Browze ConTact Serivg, with platinum disc,
Cover Frame

CeLirvroin Sueert, for cover frame.

Dust Proor SPECTACLE.

Harn Runpir Basg, for insulation of dust proof spectacle.

Rupser BusHing, 1§"-14", for wire holes in spectacle No. 33.

PLATE 116.

Rueser Busning, 14" x10-32, for adjusting-screw holes in spectacle.

Ruerer BusHing, 3% 34", for screw No. 39.

Brass Macuineg Screw, 34" x 6-32, for fastening cover frame to

spectacle.

Brass MacHiNe Screw, 34" x12-32, for fastening magnet bracket and spectacle

to base.

Trunnion ScrEw anp Jam Nut, 128" x 14"-32, for holding armature bar.

Prosraor Browze CoNTacT SpriNg, with platinum disc.
ARMATURE Bark.

MacneET BRACKET.

Interlocking Relays.

PLATE 117%.

IN ORDERING ANY RELAY GIVE THE RESISTANCE REQUIRED IN OHMS.

A. InTERLOCKING RELAV.—Square ends on the armature bars, two contact

B. IxteErRLockinG RELav —Square ends on the armature bars, one contact

C. Iwrtervocking Recav.—Hooked ends on the armature bars, no contact

Any one of these relays may be built without, or be furnished with,

three or four contact springs on the armature bars.

A list of the parts is given on the following page.
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PLATE 117,
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PLATE 118,




16.
17.
15.

19.

20
21.

L]
i

24,
24,

-l

20,
30.
31.
32,
33,
34,
35.
36.
37.

Interlocking Relays.

PLATE 118,

PARTS RELATING TO PLATE 117.

ORDER BY PLATE AND NUMBER.
BasE.
MaGNETs, give resistance required in ohms,
Coprer Wike v Rueser Tupk, give length required.
MaAGNET BracKET.
Car Screw, 3" x f&"-18, for No. 4.
Ricnr-Haxn SeecrTacLe.
Lerr-Hann SercracLe
Back Strar, stud and adjusting nuts.
Car Screw, %" x 11”-20, for No, 5.
ARMATURE.
Brass Screw, 13" x 5-32, for No. 10,
Coxrtact Serivc (A and B, only).
Stor, for armature bar (A and B, only).
Coxntact Serixe (B, only)
Hooxk, for armature bar (C, only).
ArmatTure Bax

¥

MacHine Screw, 12" x12-32, for fastening spectacle to base.

MacHiNE Screw, 33" x12-32, for fastening adjustment post, contact post and tension
posts to base.

Macuive Screw, 1," x 4-32, for fastening contact springs Nos, 12 and 14 to armature
bar.

Macuive Screw, 35" x 4-32, for fastening Nos. 18 and 15 to No. 14

Brass Wasner, %"-11", for Nos. 19 and 20.

Piece or Mica Ixsvearion, made in different sizes and forms, depending on where it is
to be used.

Brass HEx Nuvt, 1;"-32, for binding post.

Brass Wasneg, 13,"-14", for binding post.

Brass Screw, 10-32 for binding post.

Binping Posr.

Conxtact Post (for A only).

AnjusTMeENT Post,

ApjusTING ScrEw, insulated point.

Apjustivg Screw, platinum point,

Russer Busuing, 34'-3%", for armature bearing in spectacles,

Rugeer Busmixe, 14"-34", for base (No. 1).

Rueeer Busming, '8"-&", for hook (No. 15).

Runper Busuing, w"—%", for contact spring (No. 12)

TensioN SPRING,

TENSION SHAFT.

Tensiox PosT.

:15”



PLATE 119,




A,
B.

e o @ o

16.

[ B
=]

o
or

Relays.

PLATE 9.
OTHER FORMS ARE SHOWN ON PLATES 114, 117, 121, 123 AND 125, 119

INTERLOCKING RIEI.M'.—Uppur magnet open circwit | lower manet closed circuit.

InterLockinGg Revav.—Both magnets are on a closad circuit

IN ORDERING ANY RELAY, GIVE THE RESISTANCE REOQUIRED 1IN OHWMS,

ORDER BY PLATE AND NUMBER.
Base
Correr Wike, in rubber tube. ) 5
Correr Wike, silk insulation. ';L:w‘: length required.
Macwers.  Give resistance required in ohms.
SrecTacLy, {or the upper magnet.
SrecTacLE, for the lower magnert
Back StTrarp,
ARMATURE.
Bracker, for the upper magnet
Bracker, for the lower magnet.
Armature Bag, for the upper magnet.
Hoowr, for armature bar No, 11,
Latcn, for relay “ A"
LLaTch, for relay “ B.”
Armature Bag, for the lower magnet.
Macuing ScreEw, 58" x12-32, for fastening spectacle to base.
MacHINE Screw, 33" x 12-32, for fastening magnet brackets to base.
Brass WasHER, 4% x34", for back contact post on lower spectacle.
Contact Post, 78" x 10-32, for lower spectacle.
Capstan Jam Nur, for contact post No. 14.

Ruseer BusHiNg, %

G
I

—% s for contact post No. 19,

Brass ScrEw, 1" x 13"-32, without rubber tip; trunnion for lower armature bar,

Brass Screw, 17 x H”—:{*j, with rubber tip; trunnion for upper armature bar.

Apjusting ScreEw anp Jam Nur, 1" x10-32, with insulated point, for upper spectacle.

ApjustinGg ScrREw axp Jam Nut, 17 x10-32, with platinum point, for upper spectacle.

ApjusTiNG SCREW AND Jam Nuwr, 55" x8-32, with platinum point, for contact of lower
spectacle.

ADJUSTING SCREW AND J.-HI Nur, 78" x4-52, for lower armature bar.

Brass Screw, 34" x10-32, for binding post
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INTERLOCKING RELAYS.—iContinued.)
Mo, PLATE 119.
a9, Bivpine Post.

30. Russer Busming, 14"-34", for binding post.
31. Brass Hex. Nur, for binding post.
32, Brass Wasner, 4 "-14", for binding post.

x

33. Russer Busming, &"—7"-14", for spectacle and upper magnet brackets.
34, Mica Insuration, made in different shapes and sizes to suit location.
35. Bronze Latcu Sering, for lower armature bar.

36. Siver Bavance Srring, for upper armature bar.

37. Macuine Screw, 4" x4-40, for fastening hook to upper armature bar.
38. Rueeer Bushing, #5""—%", for screw No. 37,

39. MacHine Screw, " x2-64, for latch spring to lower armature bar.

40. MACHINE ScrEw, %' x4-32, for fastening wire to spectacle.

41. Brass Wasuer, "-10", for No. 40

42, MacHINE Screw, '3 x6-32, for fastening armature to bars,

43, Macuine Screw (Iroxn), 157 x12-24, for fastening back strap to magnets and brackets,

PLATE 120,
This is a recent and most successful installation. It is at the Philadelphia
Terminal of the Pennsylvania Railroad, one of the most important stations on one
of the most important railroads in the United States. For many years this point
was protected by a Saxby & Farmer Machine that was erected in 1881; under the
demands of a rapidly increasing business the original locking was replaced by our
improved locking (see Plates 1, 2, 3 and 5) in 1890, which continued in service until
the station itself was greatly enlarged and the tracks entirely rearranged. Then it
was decided to make usc of the Electro-Pneumatic System, which resulted in the
present plant.

Other views of this place are given on Plates 22, 31, 101 and 122

i s
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Relays.
PLATE 1:21.
OTHER FORMS ARE SHOWN ON PLATES 116, 117, 119, 123 AND 125,

A. 2-Point Rerav, sealed base,

B. 1-Point RELAY, sealed base.

These relays are tested in the shop and are then permanently sealed against moisture

or meddling.

IN ORDERING ANY RELAY, STATE THE RESISTANCE REQUIRED IN OHMS,

ORDER BY PLATE AND NUMBER.
[ 1. Base

a9, Base PLaTe.

3. Back Srtor (no contact).

8. Rumeer Busming, §"-1", for Nos. 7 and 9.

=
=

2 4. ArMATURE BRACKET,

-

E | 5. ARMATURE.

[ - - -
z -4 #. Rumeer InsuraTtor, between No. 5 and No. 7
£

= i A i

5 7. Puoseuor-Broxze Srrixg, jeweled point.

=

p

o

o

9. Irox Macuive Screw, % x 8-32, for fastening Nos. 5, 6 and 7 together.
10. Srecial Screw, ¥4 x 17-32, for fastening No. 3 to No. 1,
[ 11. Irox Macuine Screw, 13" x8-32, for joining Nes. 4 and b
(12. Back Strar
|13, Irox MacHINE Screw, 34 x 10-24, for back strap No. 12.
14. Macners.—(In ordering give resistance that is wanted.)
15. Sreecian Brass Nut, 147-28, for fastening magnets to base.
16. Brass Screw, 10-32, for binding post.
17. Bmvpive Post, with platinum end.
18. Bixping Post, plain.
j 19. Brass Wasuer, 14"-17", for binding post.
90. Ruseer Busuing, 14"-34", for binding post.

21. Brass Nut, 14"-32, for binding post.

ParTs Common 170 A AND B,
D

99, Irox MacuinNe Screw, 3g” x 10-24, for joining base to base plate.

93, German Sinver Contact Srring, platinum point.

ag. Mrica Insuration, made in different sizes and forms, depending on where it 15 o
be used.

95 ScrEw TRUNNION, for armature bracket,

e ——

ag.  Prece oF CorrEr Wike 15 Ruener Ture

A=
it

By
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Pagys RELATING TO B, oNLy,

37,
38.
_39.

4.

RELAYS WITH SEALED BASES.—Continued.)

PLATE 121.
Base

Base PLaTE.

ARMATURE BrAackEeT,

Russer Screw Pin, 34" x 4-32.

Germay SiLver Coxtact Sering, platinum point,
Puosrnok-Brovze Spring, jeweled point.
ARMATURE,

Back Stor, with contact point.

Fisre Pruc

Runeer Busaixg, for No, 38

Brass Nut, 8-32 for No. 35

Irox MacHiNe Screw, % x 8-32, for joining Nos. 28, 31, 32 and 33.

Iron MacHiNe Screw, 13" x 10-24, for joining base plate to base at the sealed corner,

PLATE 122,

These illustrations show the method of arranging the instruments in a cabin

at a large terminal, by means of which the train director is able to keep himself

informed of the movement of trains, the condition of the tracks, etc.

These views were taken in cabins of the Pennsylvania Railroad, at Philadel-

phia, where the Electro-Pneumatic System is in use.
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PLATE 122,
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PLATE 123,




Relays.
PLATE 123.
OTHER FORMS ARE SHOWMN ON PLATES 116G, 117, 119, 121 AND 125

A, 1-Pornt Revav, front and back contact.
B. 1-Poixt Rerav, back contact, Gnl}'. U ncovered,

C. 1-Porxt REerav, back contact, f.:ll]}'. st prnﬂf spectache,

IN ORDERING ANY RELAY, GIVE THE RESISTANCE REQUIRED 1IN OHMS,

ORDER BY PLATE AND NUMBER.
1L Base,

| 2. MaGNETs; give resistance in ohms recuired.

3. ARMATURE.
4. Binping Post ScrEw.
8. Binoivc Post.
o | 6 Rupeer Busmivg, 14"—34", for binding post,
2 | 7. Brass Wasner, 11"—14", for binding post.
= : f
= | 8 Brass Hex Nur, 11"—32, for binding post.
- : :
2, 9 Cap Screw, 14" x 14"-20, for [astening magnets to back strap.
1 . " .
5 | 10. Apjustisc Screw axp Jam Nur, 17 x10-32, with platinum point,
2 11, Brass Macuixe Screw, 347 x 12-32, for fastening spectacles A and B and bracket
L] =
£ C to base,
= | 12. Rupeer Busaivg, % '—34", for spectacles A and B and bracket .
| i3

13. Mica Insvratiox, made in different shapes to suit its position.
‘ 14. Correr Wire, in rubber tube,

E

15. Brass Wasner, 18”-17", for holding wire to armature bar.

16. Macuixe Screw, 13" x4-40, for fastening washer No. 13 to armature bar.

17. Maciinge Screw, %" x8-52, for fastening armature to armature bar.

18. ApjusTiNG ScreEw, 787 x4-52, with plantinum point.

For
FroxT
CoNTACT
oN A

S

19. Russer BusHing, 14" x 10-32, for No. 18,
(20, SPECTACLE.
91. Back Strar, with stud and adjusting nuts.
99, MacNET BRACKET.

23, ARrMATURE Bak

-

e % Ti"-ﬁﬂ, trunnion for armature bar,
’
by

94. Brass Screw,

a5, MacHINE ScreEw, 14" x12-32, for fastening spectacle to base.

s

ParTs CoMMoN TO A AND I

26. MacHINE Screw, 14" x 4-40, for connecting wire to armature bar,

h.

See number 37, part common to B and C.
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1=-POINT UNCOVERED AND DUST-PROOF RELAYS.—(Continued.)

L PLATE 123.
[27. Dwsr ProorF SrectacLi

25. Cover-Riv, for spectacle,
29, CrLLuLoib SHEET.

A, Back Strar, with stud and adjusting nuts.

531. MAaGNET BRACKET.
32, ArvaTure Baw

33. Ruuwpeer Ixsviatiox, for dust proof spectacle.

FParTs RELATING TO B, oNLY.

34 Macmine Screw, 34" x6-32, for fastening cover to spectacle.
35, Maciine Screw, 3_;” x 192-52, for fasten[ng HI][::Et:—lElf:_: to bhase,
| 36, Brass Screw, 17 x 14"-22, trunnion for armature bar,

1

37. ApjusTinG Screw axp Jam Nur, 17 x10-32, with insulated point. This is com-
mon to B and C,

PLATE 124,

There is here shown a plan of the tracks and signals that are operated by the
machine illustrated on Plate 63.

This and that of the Boston & Maine R. R. at Boston (Plate 126), are the
largest Electro-Pneumatic Machines yet built.
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PLATE 124.
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PLATE 125,




"

Parts CoMmonN To A, B, avn C, =)

PArTs RELATING To "“A." oNLY.

Relays.

OTHER FORMS ARE SHOWN ON PLATES TG, 117, 11%, 121 AND 1::3,
PLATE 125,

3-Poixt Fuse Snuxt Revav,

2.-PoinT Rerav, Uncovered,

2-Point Revav, dust-prool spectacles.

MNo.

| ] e

T

& o

b |

L

10,
11.

12

T ]
© o

IN ORDERING ANY RELAY GIVE THE RESISTANCE REQUIRED IN OHMS,

ORDER BY PLATE AND NUMBER.
Base,
Wire Ewcasen v Rusper Tuone.
Pame or Macyers.—In ordering give required resistance.

L

Brass Wasneg, 13"~ 127, for binding posts,

Brass Hex Nur, 1,32, for binding posts.

Binping Post ScrEw.

Binmaneg Posrt.

ApjusTing ScrEw AnND Jam Nur, with contact point,

ADJusTING ScrEw AND Jam Nut, with insulated point.

Brass Maciing Screw, 54" x12-32. for fastening spectacles,
Brass Macuixe Screw, 33" x12-32, for fastening magnet brackets.
Rupeer Busmive, 17— 34" x 10", for binding post holes.

¥
J'_l r

Rueper Busmxe, 14"- 10" insulations for side contact springs,

" x 12-32, for fastening armature.

Brass Maciune Screw, 1
Brass Macuine Screw, 14" x 6-32, for fastening side contact springs.

Mica Ixsvuration.—This is made in different sizes.  Specify what it is wanted for.
Brass Truxnion Screw, 1" x 14”-32 for supporting armature bar.

Back Strar, with stud and adjusting nuts,

Car Screw, Ip" x 17"-20, for fastening magnets to back strap.

ARMATURE.

SPECTACLE.

Front Coxract Srrive.

ArMATURE Bar

Back CoNTACT SPRING.

Puospnor-Broxze Strie, with jeweled point.

L 5

Ruskrer Busming, 34" x %"'=18, for back contact screw.

LI o

Rueser Busming, %7 x 4", for spectacle insulation.
Rupser Busming, 11" x 12-32, for back contact spring.
Brass Wasner, 14" x 11", for back contact spring.

Brass MacHiNg Screw, 14" x 440, for back contact spring.
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S3-POINT FUSE SHUNT, 2-POINT UNCOVERED AND Z-POINT DUST-PROOF RELAYS.—(Continued.)

Na.
a1,
[ 32.
= | 34
1 85.
a6,
| 37.
A8,
[ 39.
| 40,
+1.
43,
044,

ParTs RELATING TO “B."
ONLY

ONLY.

g,

PArTs RELATING TO
=
=

Macner Brackers, for A and B.
ARMATURE.
SPECTACLE,
Brass Wasner, &""—34”, for contact screws,
Rusner Busuine, 3% '—34", for spectacles and magnet brackets.
Rusper Wasner, § —1a", for contact screws,
ARMATURE Bar.
Contact Srring, for B and C,
Dust-Proor SPECTACLE.
ArvaTure Bar
ARMATURE.
Rupper Ixsvrartor, for dust-proof spectacle,
P P

Iz"”

Rueeer Busuing, 1;"—34" x 10-32, for contact screws.

Brass Macuive Screw, 34" x6-32, for fastening cover to spectacle.

PLATE 125,

Cover, for spectacle ; this includes a celluloid sheet, which if wanted without the

brass rim must be so specified.

Macwer Brackrer.

PLATE 126.

This machine has been recently placed in service at Boston on the Boston &
Maine Railroad, and operates the switches and signals at Causeway Street which
are shown on Plate 1s.
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PLATE .127,
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Lightning Arresters and Circuit Controllers.

PLATE 127,

A, Muimiree Licursivg Argester, Made in any size from a 1-way up to a 25-way.

B. Licnrsing Arrester, for one wire only. This is our most recent form, and has proved

extreme]}' reliable,

In ordering any one of figures C, D, E, F or H, state whether it is to be on an

open or closed circuit.

C. Circurr ControLLer. To be placed underneath and fastened to the top plate of an
interlocking machine. The lever of the machine strikes the small dog visible  on
the righl:-haml side of the ﬁgun! and thus closes or opens the circuit.  The con-
tact springs are struck by the cam that projects from the pivoted end of the
dog, which is restored to its normal position by a vertical spring. It may be on

either an open or closed circuit,

D. DousLe Circurt CoxTroLLER,  Especially designed for use in connection with a mechan-
ical interlocking machine, It is placed upon the wooden frame which supports
the machine, and is operated by the lever, which strikes it and compresses the
spring.

E. SmwcLe CrrculT ControLLer.  This is the one used in connection with the Union Lock
and Block System, and is placed either on the block instrument table, where it
can be operated by hand, or under the ftoor, where it can be reached by the
foot of the signal man. In the latter case the rod is made longer than the one

shown in the illustration., The controller is usually placed upon an open circuit.

F. Sivcre Circuit ControrLer, This form is generally placed at the edge of a station
platfcrrm, where it can be pressed by the foot of a conductor, or in some other
convenient place for the purpose of notifying a train starter’s office or a signal
cabin that a train is ready to start. This instrument is usually placed upon an
open circuit.

G. Cover, for Fig. F. Used only when the instrument is exposed to wet or dirt.

H. Press Kev Circurr ConTroLLER. It has a multitude of applications, and is made

either for an open or a closed circuit.

A list of the separate parts will be found upon the following pages.
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ParTs RELATING TO A,

=

FArRTs RELATING TO B

Parts RELating To C,

Parts Re-
LATING TO I,

LIGHTNING ARRESTERS AND CIRCUIT CONTROLLERS.—(Continued.)

PLATE 127,
ORDER BY PLATE AND NUMBER.

Hakp Ruousper Bask,
GROUND STRIF,
Macuing Screw, 147 x5-332, for No. 2

SRR

CorrEr WasHer, % -14", for No. 4.

Cross STrIp,

MacHINE ScrEw, 14" x6-32, for No. 5.

Correr WasiEer, ' -34 . for No. 6.

Seate Base,

Srate Car,

PorLe Prece.

Brass ScreEw, 210" x&"-32, for No. 10
. 1 L L

WASHER, 1 —5&". ] AN

NT_'T 5 IF i 5’ ar NOD, :

Py, TE Tl
Resistance CorL.

MacHINE ScreEw, 34" x12-32 for No. 14,
e

Binmine Posrt, for No. 10,

MacHINE ScrEw, 34 x 12-52,
> { .

- K 1]
WASHER, 3% -1 - | G
Binoing Post, for No. 14,

MacHixE ScrEw, 34" x58-32, for No. 149
Brass Box,

Harp Rupper Basg, for Nos, 26 and 27,
Harp Rupeper Base, for outside wires.
Srrng, for No, 25,

Cam.

Bent Contact Srring.

STrAGHT CONTACT SPRING.

Iron Screw, 173" x 14"-82, for No. 25

MacHiNe Screw, 134" x12-24, for joining Nos. 21, 22 and 23.
MacHINE ScrEw, 38" x12-24, for No. 29,

"x12-24, for wires in No. 24,

MacHINE ScriEw, 14
MacHINE ScreEw, 34" x12-24, for wires in No. 22,
Hex. Nut, 117-32, for No. 28,

L L

Brass Wasnee, Ly '—}5 for Mos. 41 and 3.
B ase,
Brass ScrEw, ]‘_I:”h; '1,:”—-'1‘_’. for Nos., 47 and 48,

Hex. Nur, 1417-32, for No. 36.



ParTs RELATING TO D,

ParTs RELATING TO E.

ParTs RELATING TO F,

No.
{38,
3.
40,
41.
42.
5 4
44.

b

o S

—_——
[ B

B,
4.
65.
fib.
By

i S

42,
41,
47.
45,
44,
Sl
al.
52,
Ha.
bd.
5i.

bh.

LIGHTNING ARRESTERS AND CIRCUIT CONTROLLERS, —(Continued,

Trume Nur, 1;7-32

Ruseer Busuing, 14"-34"

Brass Busuing, 14"-34". L For No. 36,
Brass Wasuer, " "-54%".

Fiere Wasneg, 14""-54" |

Contact Ring, for No. 44

DowgrL Pin, for No. 43,

OreraTinG Ron axnp Kxon

Srring, for No. 45

Loxg CoxTact Srrina.

Suort CONTACT STRING.

Ricur-Haxp ConTact SprinG,

LerT-Hann Contact Serin,

Bask,

ConTtact Ring, for No, 55.

Dower Pix, for No, 52.

Srring, for No. 66,

Orerating Rop axn Kok

MacHine Screw, 17 x 10-32, for outside wires and for Nos, 44 and 50,
MacHiNE Screw, 34" x 10-32, for Nos. 4% and 50.

Hex. Nut, 10-32, for Nos. 56 and 57.

Tuume Nur, 10-32, for No. 6.

Brass WaAsHER, & —% " |
Fiere Wasner, % —r5 . i
Russer Busuoiwg, "% .
See Fig. G.

Bask,

-For Nos. 56 and 57.

B

CovER.
OreratinGg Rop ann Kxos
SPRING, ) i
For No. 65,

ConTtacT Ring,
Dowern Pin, for No. 67,

sur-Hann ConTactr Serine,
Ricur-H C S
Lerr-Hawp CoNTACT SPRING.
Car ScreEw, 4" x%""-82, for fastening wires.
MacHINE SCREW, 54" x 14-20, for fastening No. 64 to No. 6.
MAcHINE ScREW, 14" x 10-32, for head of No. T1. and for fastening Nos. 6 and

Hex. Nut, 10-32, for No. 75

289
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LIGHTNING ARRESTERS AND CIRCUIT CONTROLLERS. —(Continued.)

Mo, PLATE 127%.
[ 76. Hex. Nur, fe"'=32, for No. T1.

g2, Kxop, for No. 83

mo
o ] fi 5 T T -
= | 76. Rueser Busming, &5"—7i’, for No. 71
& ! #7. Ruseer Busking, 5 33", for No. 73.
E .
P . & -
B | 78 Fiere WASHER, ¥ —5% , for No. T1.
2 | 79. Fisre WAasHER, ¥ -1 |
= | ; .
% T gy
| 80. Brass Wasuer, &% -4 )
( 81. Rupeer Bask

83. Larce CoNTaAcCT SPRING.

84 Swmarr ConNTacT SPRING

85, Bripce,

4 86, Macuive ScrEw, 1g" x10-32, for No. 83.

87. Maciive Screw, 14" x 1,7-32, for fastening wires.
88. Hex. NuTt, 14"-32.

/
I N . BT,
89. Brass Wasuer, 13"-1" for Hee B

ParTs RELATING TO H.

90. Macuixe Screw, 347 x 12-32, for joining Nos, 83 and 84.
| 91. Hex. Nur, 12-32, for No. 90,

PLATE 128.

This was a comparatively early installation of the Electro-Pneumatic System,

for it has been in constant service since 1889, The system of tracks is an extremely
complicated one, consisting as it does of Railroad crossings and switches directly

in front of a large union passenger station.
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Multiple Push Button Instrument.

PLATE 129.

HIS is one form of the many push button instruments that we manufacturc;

it may be worked on a closed or open circuit, and is intended for either
operating or restoring a drop annunciator. One of its applications 1s in the train
starter's office at the Philadelphia terminal of the Pennsylvania Railroad. In this
case it is used for operating the semaphore annunciator in the interlocking cabin
which tells the director that a train upon a certain track is ready to start. It may
also be used between cabins for various purposes, and is an extremely useful and

substantial instrument.
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PLATE 130. ‘
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Drop Indicator Without Bell.

PLATE 130.

E ILLUSTRATE this instrument for two reasons: first, it is unusually sub-

stantial in construction:; second, any one of the indicators may be caused

to disappear without disturbing any of the others. It is made in many different

sizes, and like almost all of our electrical instruments may be connected either with
a track circuit or a push button. -

ORDER BY PLATE AND NUMBER.

MNao.
1. SrECTACLE,
2. Back STrar.
3. MacrETs,
4. ARMATURE.
5. SPECTACLE SUPPORT,

6. ARMATURE Bar.

INDICATOR ARM.

=1

Tension Post.

=

TENSION SFPRING.

10, Iwpicator PrLaTk.

11. Inpicator -NuMBER.
12. Pusu Burron Jaw.
13. Pusn BUTTON SHAFT.
14. Pusm ButTton.

15. Pusa BurTtoNn GUIDE,
16. Pusa ButTtoxn NUMEBER.
17. Pusa ButtoN SPRING.
18. Pusu Butrton Rine.
19, Pusu Burton GrLass,
20, CRANK.

91, Horzontal Link.
99 CRANK STAND.

23 Verrical LINK.

94, Uprper LINK STAND.
a5. Urrer LINK.

95. PaosrHor-Bronze CONTACT PLATE.
&)

97. ADJUSTING SCREW AND JAM NuT, 34" x4-52, for No. 1.
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DROP INDICATOR WITHOUT BELL.—(Continued.)
No. PLATE 130,

98, SpeciaL Screw axp Nut, 4" x 6-32, for joining Nos. 7 and 22,
5T TR i s . '\E o A B0 :l' e o N & -l.;} Elnd. 93"
2 Sppcran ScrEw axp Nor, g x 632, tor joining INOs. 12 2

L}

a0, Seecian Screw, 347 x 6-32, for joining Nos. 7, 24 and 25,

81, SPECIAL Screw, 14" x 6-82, for joining Nos. 20 and 22.

32. SeeciaL Screw, 757 x 14"7-32, for joining Nos. 1 and 6.

33. SreciaL ScrEw, ‘_l_”xﬂ—.:ﬁ‘.*. for jnining Nos. 20 and 21.

34. Brass Macuive Screw, 14" x 8-32, for coarse wire in No. 26,

35, Brass Macuine Screw, 134" x 8-32, for joining Nos. 4 and 6.

36. Brass Macmine Screw, 14" x 6-32, for fastening Nos. 22 and 24 to the case,
37. Brass Macmixe Screw, 14" x 440, for fine wire in No. 26.

35. Irow Macimine Screw, 34 x 8-32, for joining MNos 2 and 3.

39, Brass Macmiye Screw, 34" x 6-32, for joining Nos. 1 and 5.

40. Brass Woon Screw, 157-#6, for No. 15.

41.. Correr WasHer, & 14", for No. 34,

42, Brass Wasner, 8"—+%", for No: 47

Multiple Disc Indicator.

PLATE 131.

HERE are so many different forms of indicators that it is impossible to

illustrate or describe them in all of their variations. This instrument is

sometimes operated by a push button, sometimes by a track circuit and may be
worked over long distances.

The faces of the discs are marked with figures or letters which indicate their
functions. When the full front of the disc is exposed it indicates that the track
with which it is in communication is blocked; on the contrary by turning its edge
to the front, the disc shows that the track connected with it i1s clear.

The upper figure presents the appearance of the indicator as it is seen when
ready for service, while the lower one has the front of the case removed, and
exposes to view the magnets and relative parts,

A single indicator much after this pattern is shown on the lower part of

Plate 133.

20l
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Two Forms of Single Disc Indicators with Bells.

PLATE 132.

HE upper figure on the left is usually placed in a signal cabin for the purpose

of indicating the approach of a train. The disc, which is now in its normal

position, revolves through an arc of 90°, and in making its passage closes the bell

circuit and calls the attention of the operator to its movement; the knob which

appears below the bell is for the purpose of acknowledging the signal and of
restoring the disc to its normal position.

The right-hand figure resembles the one on the left, except in the fact that
it 1s frequently made automatic in its action. The bell may be arranged to ring
continuously when the disc is in one or other of its positions, or it may be arranged
to ring only while the disc is in motion.

This instrument is often used to inform an operator as to whether or not a
track is occupied, in which event it is connected with a track circuit.

The lower figures correspond with the ones above them, but show the cases

open and illustrate the arrangement of the magnets.

2040
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Single Semaphore Indicator and Single Disc Indicator.

PLATE 133.

HERE are here shown single forms of the Multiple Semaphore Indicator and
Multiple Disc Indicator illustrated on Plates 135 and 131, The SEMAPHORE
InpicaTOR which occupies the upper part of the plate is arranged as a distant signal
repeater, and through a circuit breaker (Fig. C, Plate 100), located on a distant
signal post, will inform an operator that a certain signal has followed the movement
of its lever in the cabin. This may be arranged to work with a home signal quite

as well, while other uses will suggest themselves.
The Disc InpicaTor is illustrated on the lower half of the plate, and 1s so

simple in form and construction that no particular description is necessary.



PLATE 134,
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Semaphore Indicator with Bell Attachment.

PLATE 134.

HIS instrument was designed for the purpose of informing the leverman in a
cabin as to the condition of the tracks which he controls. When a track is
unoccupied by any train the arm will be lowered as on post 1; on the contrary,
for those tracks which are occupied the arms will retain the horizontal position as
shown on posts 2, 3, 7, “Gauntlet” and “Main.” The arms in passing from one
position to another make a temporary contact and ring the bell.
The device may be operated either by the track circuit or a push button, and
is susceptible of many applications, only one of which is described above. It may

also be made of any size.

ORDER BY PLATE AND NUMBER.

M.

1. BeLL.

2. PosT,

3. HaummER STOP

4. DBack STrar. | For Bell.
5. MacweT,

#, Hauumer (armature).

7. Back Strar SurrorT.

8. Bracker. )

4. MAGNET SPECTACLE.

10, MacNETS. " For Semaphore.
11

Back Strar,
12. Macxer POLE.
13. MAGNET ARMATURE. ]
14, SEMAPHORE,
15. SEMAPHORE SHAFT.
16, CoMMUTATOR.
17. Numeer Prate axp Brass Rive.
18. Semarnore Post
19. Ruspeer Cikcuit BreEaker Base.
90, GerMaN SiLvER CirculT BREAKER SrrING.
91, CoxnecTing WIRE TERMINAL.
99, Brass MacuiNe Screw, 14 x8-32, for fastening No. 21.
Coprrer WasHER, 8"—1", for No. 22,
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SEMAPHORE INDICATOR WITH BELL ATTACHMENT.—(Continued.)
No. PLATE 134,

24, Brass Maciine Screw, 35" x8-32, for joining Nes. 4 and 7.

95. Brass Macuine Screw, 5" x 8-32, for joining Nos. 6 and 7.

26, Brass Macmine Sckew, 13" x8-32, for joining Nos. § and 11.

27. Brass MacniNe Screw, 14" x6-32, for fastening No. 19.

98, Brass Macuive Screw, 357 x4-40, for connecting magnet wire to No. 21.
9. Brass MacHINE Screw, 14" x 4-10, for connecting ground wire to No. 21.
a0. Brass Macuise Screw, L8" x6-32, for fastening No. 20 to 19

31. Brass Macuive Screw, 38" x5-32, for joining Nos. 10 and 11,

32, Brass Woon Screw,

33. Brass Woon Screw, 34”—#6, {or fastening No. 2 to case.

15" —#4, for fastening No. 7 to case.
34. Brass Woon Screw, 13"—=#5, for fastening No. 3 to case.
35, Iron Macmine Screw, 34" x8-32, for joining Nos. 4 and 5.
36. Iron MaciiNe Screw, 14" x6-82, for joining Nos. 10 and 12

37. Irox Macmixe Screw, 34" x10-32, for joining Nos. 1 and 2.

Multiple Semaphore Indicator with Bells.

PLATE 135.

HIS arrangement is placed in the train starter’s office at a large passenger
terminal, and serves two purposes. The semaphores are connected with push
buttons located near the various tracks, and when one of them is inclined, informs
the train starter that a train is ready to go from a certain track; at the same time
one of the bells rings to attract his attention. Having received this information,
the train starter pushes the button on his instrument, which corresponds with the
semaphore that has been lowered, and thus notifies the signal cabin that such a
train is ready to go; the signal cabin then acknowledges the receipt of the message
by ringing the other bell on the instrument that we are describing, at the same
time restoring the semaphore to its normal position.

A single instrument of this character will be found illustrated on Plate 133.
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Train Describing Instruments.

PLATE 136.

HE instruments illustrated on Plate 136 are for the purpose of sending over
long distances the information as to what track a train is approaching on.
The upper one, which is called the transmitter, and the lower one, which is called
the recorder, are located in separate cabins, and are connccted by an electric
wire. The operation is as follows: the approach of a train going from cabin A
towards cabin B on, let us say, track No. 8 is announced by operator A, who
presses button 8 on the transmitting instrument; this releases the needle which is
now pointing to button 16, and interposes a stop, which holds the needle, upon
reaching button 5. This needle is mounted on a ratchet wheel that is driven by
clock work, and has the samec number of teeth as there are buttons on the instru-
ment; 1t alternately makes and breaks a circuit cight times in the passage of the
needle from No. 16 to No. s. The making and breaking of the circuit through
the transmitter alternately excites and discharges a magnet on the recorder, which
in its turn drives the ncedle belonging to it.

Should any error of operation occur, which, however, is not likely, a means of
again bringing the needles to the same point, is provided on the recording instru-
ment, by which the recording needle may be mechanically propelled. This 1s
accomplished through a small push button, which projects through the lower left-
hand part of the recording instrument’s case.

The parts illustrated in detail will be found on Plate 137.
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PLATE 137.
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ParTs RELATING To TrRANSMITTING INSTRUMENT, ONLY.

32,
34,
a4,

35,

Train Describing Instruments.

ORDER BY PLATE AND NUMBER.

Cask,

Diar. Prare,

Guinge Ring,

Crock Work Prare
Winmineg Key,

Serral Serine,

Druw, for spiral spring.

Cover, for drum.

Ring, for holding glass in No. 11.

Stor Bak.
Crvstarn R

ESCAPEMENT,

Marnw SHarT,

COMMUTATOR,

‘Escaresent Wueer anp PiNtox SHart,

Larce Grear, with pinion and shafr.

SuvarL Geak, with pinion, shaft and nut.

Pusu Burrow.
PoinTER.

ER,‘I.(HET, for commutator ﬁprings.

Harn Ruener Insvration, for commutator springs.

STrRAGHT COMMUTATOR SPRING.

Orrser COMMUTATOR SPRING,

ScrEw Stun, for joining Nos. 2 and 4.

Stun, for joining Nos, 2 and 3.
RatcHET PAwL
SeriNg, for ratchet pawl,

EatcHer WHEFRL.

Cumn Wieer, for Nos. 30 and 3

Pusu Burrtox SteEMm.

SraTioNary BrackiTt, for chain wheel No. 24,

Cuain.  Give length required.
Wire TERMINAL
TeruminaL CoxTact SPRING.

CoprEr Wire 15 Russer Tuse

Give length required,

Jou

PLATE 1.47.



PArTS RELATING TO TRANSMITTING INSTRUMENT, OnLY.—{Concluded. )

FARTS RELATING TO RECORDING INsTRUMENT, ONLY.

m e
o

fid.

TRAIN DESCRIBING INSTRUMENTS.—(Continued.)
PLATE 137%.

Brass ScrEw axp NuT, y_..’”xS—:%?-. for connection between commutator springs
and terminal,

i FF

Brass WasHer, 18"-34". )
|
1

P

Ruseer BusHing, %"'-34". - For Mo, 36,

|
Ruseer Wasner, " -34". |
Brass ScrEw anp Nut, 14" x4-40, for connection between commutator springs
and terminal.
Rupeer Busning, 14"-17". )

t;”

Brass WasHER, 147-1

e

o
Brass Wasuer, 18"— ( For: No.-40.

Rueser WasHEeR, {z{.;”—f{”.J
Brass Screw, %" x 4-32, for fastening No. 19 to No. 17.
Runeer Busming, 14"-34", for No. 45.

q

Rueser Busuine, 14" x 18"—%"", for insulating wire passing through stud No. 2.

MacuiNe Screw, 34" x 10-32, for fastening No. 26 to No. 4.

-

MacHiNE Screw, 31§ x 4-382, for fastening No. 11 to No, 2.
MacHINE Screw, 14" x4-32, for fastening No. 20 to No. 2, and No. 27 to No. 4.
MacuiNe Screw, 33" x8-32, for fastening No. 3 to No. 25.
Woon Screw, 14"-#5, for fastening No. 2 to No. 1.

Brass Suart, for No. 29,

CasE.

Diar PraTe.

Wire TERMINAL,

BrackeT, for fastening No, 55 to No 54

Brackgr, for No. 65 and No. TT.

MacNET BRACKET.

MNumeer Basg

ARMATURE.

MacNETS,

Back Strar

Ron, for manual operation of the device,

ARMATURE Ban

Hince, for No. 68,

POINTER.

R, for glass cover.

Ring, for holding glass in No. 68, -

BrackeT, for Nos. 84 and 85,

Texnsion PosT anp Rixa

Bracker, for holding No, 74.
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ParTs RELATING TO REcorpinG InsTRUMENT, ONLY.—(Concluded.)

ParT: CoMmon 7o BoTH INSTRUMENTS,

TRAIN DESCRIBING INSTRUMENTS. —Continued, )

A PLATE 137.
[ 78. Proreruing Laten axp Serive

4. Howmwc Laton.
6. Stor, for ratchet wheel, No. 77,
6. Biwmive Post TeErwminai,

77, Rareuer WHEEL, Suart axn Nur

78. Carcn, for No. 68,

9. Kwon, for No. 64,

B0. German SiLver Srering, for Noo 74,
81. AmrmaTUure Serinc.

82. 5rPrING, for No. 64.

83. Tenston Post Sering, for No. 71.

B4, CapsTanN ScreEw. 134" x 10-32. | These are placed in No. 70 for adjusting the
86. CapsTaN Screw, 54" x10-32. ) play of No. 63,

86. Macuine Screw, 14" x58-32, for fastening No, 58 to No. 55.
87. MacuiNe Screw, 35" x5-32, for fastening No. 56 to No. 5b.
88. Woon Screw, 7" '-#5, for fastening No. 74
89. Woop Screw, 3g"-#5, for fastening Nos, 90 and 57.
90, Bracker, for No. 64,
| 91. MacHINE ScreEw, 13" x4-32, for fastening magnet wires to No. i6.
92. CorpEr WasHER, 18"-3¢", for No. 91.
93. MacuiNe Screw, 12" x2-64, for No. 73
94, MacHixe Screw, % x2-64, for No. 74
95. MacuiNg Screw, 1" x8-32, for Nos 60 and 63
96, MacHINE Screw, &' x4-32, for fastening No. 57 to No. 55.
7. MacHINE Screw, 54 x8-32, for joining Nos. 59, 61 and 62.
95. MacHINE ScrEw, 18" x4-32, for No. 66,
[ 99. Binpivg Post axp Nur,
100. Brass Nut, 10-32, for Nos. 24 and 49,
101. Brass Wasner, & -1%4", for No. 94,
102. Rupper Wasuer, &% '-34", for No. 104,
103. MacHINE Screw, 4" x3-50, for Nos. 22, 24, 76 and S,
< 104. MacHINE Screw, 34" x8-32, for Nos. 34, 58, oY and 70,
105. Woon Screw, 34" —#6, for No. 106
106. Hawncer, for Nos. 1 and 54
107. Numgper PLATE.
108. Numeer Prate R

109, NumsBekR PrLaTE CRySTAL.
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Track Instrument.
FLATE 135,

HIS is one of our oldest devices, and when it is not advisable to usc the

track circuit, may be substituted for it in many places, wherever necessary to
make or break a circuit automatically through the presence of a train at any
particular point,

The Stand (No. 1} and the fulerum casting (No. 7) are usually placed beside
the track upon a long tie; the operating lever (No. ) projects from the stand
where it is engaged with the jaw (No. 3), to the rail; its relation with the latter
is shown in the upper figure.

The jaw passes up through the stand and carries in its upper end the con-
tact rod (No. 5), which, in its turn, is encircled by the rings Nos. 15 and 14 which
lie above the top of the stand. Any vertical movement of the rail is therefore
transmitted to the contact ring, which is, in that way, either thrown out of or into
touch with the contact springs (Nos. 11 and 12), depending on whether the device
is placed upon a closed or open circuit. The cap (No. 2} which ordinarily rests
upon the top of the stand is here shown detached from the other parts, in order

that the construction of the instrument may be more clearly shown.

No. ORDER BY PLATE AND NUMBER.
1. Stawn.

B Can

3 Jaw

4. Hawrp Ruerer Base, for contact springs.

B, Cowrtact Ron,

6. Piee axp Umiox, 3,7, for contaming wires.
7. Fuicrum CasTiv

. Furcrum Pin,

4y, OperaTing LEVER,

10. SeuiT Correr, & x 14", for No X
11. Coxtact Sering, for closed cirenit.
12. Conract Srring, for open circuit.

18. Coxtact Ring, with rubber bushing.
14. Harnp Ruseer Ring, stop for No. 15

15. Irox MacHiNe Screw, 34" x%""-18, for fastening No. 4 to No. 1.

16. Iron MacHise ScreEw, 78" x3g"-16, for fastening No, 2 to No. I

17. Brass MacHiNe Screw, 147 x8-32, for fastening Nos, 11 and 12 to No. 4,
15. Brass WasHER, ¢ xv  for No. 17.

19. Guipe axp Nurs, for No. 5.



s sy e [ N T T

£

.

o -




PART III.



PLATE 14y,




Partrs
RELATING TO

MNo.

=

A
!

THE Low
STAND, ONLY.

]

ESES

A

T
8.
9.
L 10,
(11

| 12,
1,-{ 18.
1.

| 15.

ParTs Common To BoTH
STANDS

PARTS RELATING
1o THE HIGH STARD,
ONLY

Parts of High and Low Union Stands.

PLATE 140,

ORDER BY PLATE AND NUMBER.

Hean,

SHaFT,

Base,

LEvER CasTING.

LEVER.

Crank Pix (14" x5"), nuts and cotters ( l_l_" x 114", for switch rod connection.
Wasner, 111" diameter for No. 6.

Lock Pin.

Dower Pin, 13

2" x 4", for joining Nos. 4 and i

Dower Pin, 147 x 334", for joining heads Nos. 1 and 14 to shafts 2 and 13.
River, 35" x 134", for joining vanes to target rod No. 12

Tarcer Rob.

SHAFT.

Hzap.

Base.
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High and Low Automatic Stands.

PLATE 141.

IN ORDERING ANY SWITCH STAND GIVE THE THROW OF THE SWITCH.

HE principal merits of this stand are that it is automatic in both positions,

locks itself and the switch firmly in both positions and, owing to the pecu-

liar construction of its parts, is not subject to the wear and subsequent lost motion
which are the unfortunate features of most automatic stands,

In the illustration the handle of the Low STaAND is raised preparatory to throw-
ing the switch, and the switch rod is shown connected with the stand; in this
position the switch is unlocked. The target in the low stand is movable to make
place for the lamp, which much reduces its height.

On the Hicn Stanp the handle is lowered and the locking rod projects below
the stand, in which position it engages with the casting (Plate 142, No. 9], which
in practice is fastened to the end of the switch rod.

Any style of target or lamp can be furnished that is desired.

The details of the parts will be found on the following page.



142,

PLATE




PaArRTS: RELaTIiNG TO THE Low

STAND, ONLY.

ParTs CoMMoN T0 BoTh,

PARTS RELATING TO THE HicH STAND, ONLY.

|
—

-3

(13
(14.
15.
16.
17.
18.
19.
20.
] 2

L]

L 23,

Parts of Automatic Stands.

PLATE 142.

ORDER BY PLATE AND NUMBER.

VANE SockKer.—In ordering give the shape that is needed to suit the lamps.
HEan.

HaxpLE,

Switch Ron.

Lockine Ron

SHAFT.

Maix Castina.

SpPrING,

Lock Castixe,

Link.

Turxep Pin, 78" x 234", for the jaw on the switch rods.

BoLt axp Nut, 35" x 134", for joining switch rod and lock casting.
Bort anp Nur, 14" x41{", for handle,

Bort axp Nur, 4" x414", for lamp-spindle and clamps.

Lamr SeiNDLE.—In ordering give the shape that is wanted.

Praiy Crame.—To be used with both lamp-spindle and bottom clamp.
Borrom Cramep,

Switci Rop,

Main CastiNg,

HanpLE.

HEean.

Lockixc Rop.

SHAFT.



PLATE 143.
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Various Rigid Switch Stands.

PLATE 143,

IN ORDERING SWITCH STANDS GIVE THE THROW OF THE SWITCH.

A, Turee Turow “Hakr” Switen Stasn,

i
:
g:: E B. SixcLe Grouxn Swirtcn Staxn, arranged to operate a single or double slip with
= - - ;
A g = rigid frogs.
i : ~ - - : i ;
gBg | C  DouveLe Grousn Switen Staxn, arranged for operating a single or double slip
- . : :
ﬂﬁg ' with movable frogs.
Z & & ! ._ = &) i i : i
2e= | D Sivere Grousn Swrren Stann, with adjustable connecting rod.  For ordinary
o Bw | &
g Z = track work,
EE% | :
3 = S ,
& | E. SmvcLe Grouxn Switen Stann, for narrow gauge or very light track work.
F. Lamr Staxn, for use in connection with Figs. A, B, C, D and E.
G. Bern Craxxk.y
= ; For use in connection with movable frog and slip work.
H. T Craxk. o P

ORDER BY PLATE AND NUMBER.

No.
1)
2. Jl"l.-’.-s.r-:mt‘ra Lixks, see Figs, B and C.
3. )
4. Eve Rop, see Fig. B.
5. Wasner, 114", for No. 10.
6. Screw Jaw. )

For Nos. 8 and 4.
7. Jam NuT, 5
8. . ,
g Variovs Livks, see Figs. C and D.
10. Stup, for No. 11.
11. Bask y
T - Relating to Figs. G and H.
L Cranks, ‘
1&}

14. Drivine Ron,
15. Lamp SpPINDLE.
16. RoCKER. : i
17. BRACE. Relating to Fig. F.

18. BusHixvc.

19. Bask

a. Brioue Ron, . . | |
4 E For stub switch: in ordering give gauge of track and section of rail.

91. Switcw Ron, \ :

3, Srarpk, for Nos. 23, 24 and 25.

e

325



42,
43,
44.
45.
46,

VARIOUS RIGID SWITCH STANDS.—(Continued.)

PLATE 143,
Switcn Lever, for Figs. B and C. i
Swrten Lever, for Fig. D. + In ordering give the throw of the switch,
SwitcH LEver, for Fig. E. .
Stup, for single links on Figs. C, D and E.
Stup, for double links on Figs. B and C, and for Nos. 25, 28, 30 and 31.
Basg, for Fig. C.
Base, for Fig. B.
Basg, for Fig. D,
Base, for Fig. E.
Tarcer, this may be made of any desired shape.
Bovrt axp Nur, for supporting No. 36.
Hasr. . Relating to Fig. A.
FraueE, |
Switcu LEVER,
Turnen Pmv, 78" x234", for jaws on Nos. 1, 2, 6 and 4.
Bovrt axp Nut, for joining Nos. 17 and 19.
Hex. Nurt, for Nos. 26 and 27,
River, for fastening No. 32 to No. 38.
Rwver, for No. 34,
RiveT, for No. 15
SevLit Correr, for No. 37,
Serir Cotrer, for Nos, 26, 27 and 33.
SevLit Correr, for No. 14,
Wasuer, for Mos. 26, 27 and 33.
Railroad Crossing Frogs.
PLATE 144.

IN ORDERING FROGS GIVE THE ANGLE, THE GAUGE OF TRACK, THE WEIGHT, SECTION AND PUNCHING

OF THE RAIL.

IGURES A, B and C show frogs of different angles and give some idea as to

how the joints and connections are made.

A, Rivertep anp Bovtep Froc,

B.

Bovten Froo.

C. Cramrep Froc.



PLATE 144.




PLATE 145
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Two Forms of Continuous Rail Crossings.

PLATE 145.

IN ORDERING FROGS GIVE THE ANGLE, THE SECTION OF RAIL AND ITS PUNCHING.

HE upper arrangement is known as the “Movable Frog,” the lower one as
the " Fontaine Crossing.”

Although intended to fulfill the same purpose these devices can never sup-
plant each other, since the Movable Frog is suited to angles not exceeding 45
degrees, and the Fontaine Crossing to angles of not less than 45 degrees.

As will be seen, the Movable Frog really consists of two switches which
work in opposite directions at the same time.

The Fontaine Crossing is formed of four vertical turrets connected together
by heavy rods and enclosed in a strong frame of channel iron.

Both of these articles reach their highest uscfulness in connection with inter-

locked signals.
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Rigid Frogs.

PLATE 146G.

IN ORDERING FROGS GIVE THE ANGLE, THE LENGTH, THE SECTION OF RAIL AND ITS PUNCHING.

HE illustrations given on the opposite page are of the ordinary forms of rigid
frogs, which differ from ecach other only in the method of fastening the several
rails together.
These frogs are made of any length and of any section of rail.

A-B. BovrteEp Froo.
C-D. Crawmren Froc.
E-F. PraTE Froc.
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Ordinary Spring Rail Frogs.

PLATE 147.

IN ORDERIMNG FROGS GIVE THE ANGLE, THE LENGTH, THE SECTION OF RAIL AND ITS PUNCHING.

HESE Frogs are constructed according to the common practice, and, although
not so expensive or substantial as those illustrated on Plate 145, are largely

used on railroads which are subjected to a heavy traffic.

A-F. Bovtrep Froc.
G-K. CraMmreEp Froc.
L-M. Prate Froc.
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Spring Rail Frogs.

MODEL OF 1803.
PLATE 148,

IN ORDERING FROGS, GIVE THE ANGLE, THE LENGTH, THE SECTION OF RAIL AND ITS PUNCHING.

N ALL of the frogs shown on this plate the same general plan of construction is

followed, the difference being in the method of binding the three fixed rails
together.

It will be observed that the spring rail in these frogs is unusually long, back

of the point, and that it is prevented from rising by two boxes instead of by one,

as is the common practice. This method of construction we believe to be the

best in use.

A-F. Bovrtep Serinc Rail Froc.
G-K. Cramrep Srring Rain Froc.
L-M. Riverep Srrinc Rain Frog,
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Special Forms of Automatic Frogs.

PLATE 149.

IN ORDERING FROGS, GIVE THE ANGLE, THE LENGTH, THE SECTION OF RAIL AND ITS PUNCHING.

A-D. HinGev Froc.—An experimental frog of this pattern has been for a year in the main
track of the Pennsylvania K. R., at a point where it is in almost constant use, and
shows practically no wear. It is designed to correct the most glaring faults of
the spring rail frog, without too greatly increasing the cost, and we believe that

it does so. We are prepared to build this frog of all sizes and weights of rail.

E-K. Tue Woob Frouw.—This pattern was conceived many years ago by Mr. Joseph Wood,
an engineer of the Pennsylvania R. R. It was first used on the Camden & Amboy
E. R., has since been in constant service at many places on the United Railroads
of New Jersey Division, and is now being extensively used in repairs at many

other points on the Pennsylvania K. K.

This frog differs from all others of an automatic character, in the fact that it has no
loose small parts, and that it remains in the position in which it was left by the last train
that used it. The last particular ensures its long life, since no matter in which direction the
frog is most used it adapts itsell to the condition, always furnishing a continuous rail to a
train moving in either direction. The point rails are riveted to the main plate; the wing
rails are joined by the straps shown on the plan and the sections E F-G H. and are free
to move when impelled by a wheel flange, which, however, never acts unless the frog is in

the wrong position,
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Simple Split Switches.—Derail.

PLATE 150,

IN ORDERING SWITCHES GIVE THE LENGTH, THE GAUGE OF THE TRACK, THE DESIRED THROW,
THE SECTION OF THE RAIL AND ITS PUNCHING.

A-B. Tre Rivetep SwitcH.—This we consider the best form of split switch. There is
not a weld anywhere in the arrangement shown, and, except in the adjustable
front-rod feature, there need not be a nut. The adjustable front-rod, which is at
times provided with a spring, renders it possible to use a switch of a certain
width with switch stands of widely varying amounts of throw. The switch may
be furnished with or without the adjustment. and either with or without the
spring.

C-D. Many railroads continue to use this switch as their standard. Like figure A-B, the
rods are all jointed, while the adjustable front-roed and spring may be used separ-

ately, together, or entirely omitted.

These are only two of the many forms of simple split switches that we build, but they
are both good, and to illustrate each varying detail as it is required on different railroads
would be an endless task. Suffice it to say that we are prepared to execute with prompt-

ness the utmost variety of accurate and careful work.

DeraiL,—A derail consists of nothing but one rail of a split switch with a front rod for
connecting it with the interlocking mechanism. The derail is usually made 15
feet long, and, depending on which side of the track it is placed, is called a right
hand or left hand. In ordering give the section and punching of the rail. and

state whether it is to be a right or left hand.
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Double and Single Slips.

PLATE 151.

IN ORDERING SLIPS, GIVE THE DESIRED THROW, THE ANGLE OF THE FR(Mi, THE GAUGE OF THE
TRACK, THE WEIGHT, SECTION AND PUNCHING OF THE RAIL.

E ILLUSTRATE here two forms of Sties, which are extremely convenient
for crossover work in main tracks, or at other points where economy in
space is of great importance.

Slips may be arranged to work in connection with frogs varying between and
including Nos. 6 and 15: these limits may even be exceeded, but experience has
proved that it is not advisable: for passenger traffic, slips in connection with
a No. 8 Movable Frog (Plate 145) are found to be entirely rehable.

On Plate 151 the double slip is shown in connection with a movable frog
and the single slip with a rigid frog, but it is to be understood that either shp
may be joined with either frog.

The switch stands and connecting rods for operating slips arc shown on

Plate 143.






ALPHABETICAL INDEX.



Table of Contents.

PART | —MECHANICAL INTERLOCKING AND SIGNALING

DEvICES,
PART [l —EvLecTrIC AND ELECTRO-PNEUMATIC DEVICES,

PART 11l —SwIiTCH STANDS, SwITCHEs AND Froos

(no Table of Contents),

PAGE,

140

316 to 341



Alphabetical Index.

ADJUSTMENT DEvICEs FoR PIPE AND WikE, ; . 7
APPLIANCES FOR Cowpexsing MolsTure, ELECTRO-PNEUMATIC SYSTEM,
ARRESTERS, LIGHTNING, anD CircutT CoNTROLLERS,

AUTOMATIC Brock Siowauing, Generan DEsCRipTioN oF,
AvToMATIC Brock SicwaLs,

Avromatic Bripce CoUPLER,

AuToMATIC ENGINE,

AvrtomaTic FroGs, Srmnc R.—uL

Avtomatic Frocs, Seecian Forus o,

AuvromarTic Switce Stawnps, Hicu axp Low,

Banver, TARGET awp Disc Siowars, Unionw ELecTric,
Bars, DETECcTOR, ELECTRO-PNEUMATIC,

Bars, DETECTOR, MECHANICAL,

BaTTERIES, GRAVITY, . ; .
BaTTERIES, STORAGE AND (rD\’ERNth; [EVICES,

Batrery Housings anp Revay Box,

BeLr Crawks, ELEcTRO-PNEUMATIC,

BerL Crawks For SwitcH Work,

BerL Crawks, MECHANICAL, . .
Brock anp Lock SvsTeEM, THE me DESCRIPTION OF
Brock IssrrumenT, THE Unioxn,

BLocK, ScoTcH, ’ ; . : .
BLock SIGNALING, GENERAL I_JESLRH‘TICI\ OF AUTOMATIC,
Brock Siewars, MECHANICAL STATION,

Brock SicwarL STawDs,

Bort Locks, Facivg PoinT AnD Bmm..s LGCLS,

BorTs awp Lac SCREWS, . : : : i ) & : . .
Box, RELay anp BatTErv Housings,

Brace, Ra, .

Bracker Pos, ELECTRO PNEU!-LH.T]C

BrRACKET PosT, MECHANICAL,

Bringe CoUPLER, AUTOMATIC,

Bringe CourLEr, MULTIPLE, :

Brince Lock, Facing POINT AND Bm..T Lu:n:xi
Burners, LENSES AND LAMPS,

Capinsg For INTERLOCKING MACHINES,

Capmiy SELECTOR,

CARRIERS FOR PIFE anD WmE

CHAIN WHEELS, . . , .

Cuicaco & NDRIHWEﬁTLRN RalLway SIGNALS,

CHUTES AND WELLsS ForR BATTERIES, RELAY Box,

CircUIiT BREAKERS, AUTOMATIC, FOR SWITCHES AND SIGNALS,
CirculT BREAKERS, FOR ELECTRO-PHEUMATIC S1GNAL CYLINDER,
Circuir ConNTrOLLERS (Manvar) anp LiGHTNING ARRESTERS,
CircuiT, TrACK, PARTS RELATING TO, ;

Crips, RalL, FOR ELEcTRO-PNEUMATIC DETECTOR BaRms,
Crips, RaiL, For MECHANICAL DETECTOR Bars,

345

PAGE.
86 and 87
194 and 195
2EG to 200
230 to 234

178, 238, 241

60 and 61
202 and 203
232 and 334
336 and 337

220 to 323

238 to 248
164 to 170
52 to 54
236 and 237
196 and 197
234 and 235
166 to 170
324 to 326
G4 to 68
250 to 253
250 to 257
62 and 63
230 to 234
08 and 09
D6 and 07
40 to 46
82 to 84
234 and 235
52 and 166
1758 and 179
106 and 107
60 and G1
a6 to ab
40 to 46
130 to 133

134 to 137
36 to 38

T8 to BO

92 o 5
102 and 110
234 and 235
234 to 226
176 and 177
286 to 200
236 and 237
166 to 169
52 to 54



ALPHABETICAL INDEX. - (Continued.)

CoMpensaTor FounnaTiow,

CoMPENSATORS For PIPE AND WIRE, a
CoNDENSING APPLIANCES FOR ELECTRO- P\LUMAT!k. SVSTEM,
ConpucTinGg Wires, ELECTRIC,

CONNECTING AND TRACK WIRES,

CourLER, AuToMATIC BRIDGE,

CovrLER, MULTIFLE BRIDGE,

CrANE FOUNDATION, d ] .

CranKs FOR ELECTRO-PNEUMATIC INTERLOCKING,

CranEs FOR MECHANICAL INTERLOCKING,

CranNks For SwiTcH WORK,

Crossing Fros, ConTiNUvoUs Rain []_ij'\.‘lﬁlh.]? AND "-]H'F-*.]SL.E}
Crossing Frocs, OrRpDiNARY RAILROAD, ; «
CYLINDER AND SiowalL Varve, ELEcTRO-PNEUMATIC,

CYLINDER AND SWITCH VaLVE, ELECTRO-PNEUMATIC, IMRECT-ACTING,

Cy¥LINDER AND SwiTcH VALvE, ELECTRO-PNEUMATIC INTERLOCKING,

DeErFLECTING Rons,

DERAIL ANKD SPLIT SWITCHES,

Descriping InsTRUMENT, THE TrRaIN,

DETECTOR BaRrs, ELECTRO-PNEUMATIC INTERLOCKING,

DeTecToR Bars, MEcHANICAL INTERLOCKING, : : :
IMRECT-ACTING ELECTRO-PNEUMATIC SwiTCH VALVE AND CYLINDER,
Iisc, BANNER AND TARGET JiGNaLs, Uxion,

Dise ImmicaTtors (for use in cabin),

DOUBLE AND SINGLE SLIP SWITCHES,

DoveLe Grounp Levir IsTERLOCKING MACHINE,

DourLE axn WinE Jaws,

DoveLe Poixt RELavs, . . : .
DoyuBLE PoOINT SWITCH AND Im_h Mm. EMENT, E:rr‘rno PHEUMATIC,
DovsLe Pomnt SwitcH anp Lock MovemesT, MECHANICAL,

Dror InpicaTor ([or use in cabin),

Dust Proor RELAVS,

DwarF S1cval FounpaTion, ;

DwarrF SionaL, ELECTRO-PNEUMATIC,

DwarrF SicwaLs, MEcHANICAL, : 2

Dvwanmo For CHARGING STORAGE BATTERIF'&, “'Eﬁ'rl'u_.i-luusﬁ,

Evectrric Bawwer, TarGeT axp Disc Siswars, Tue Uniow,
ELecTric Brock IwstruMmeEnTs, THE Uniow,
EvecTric Lock FOR STEVENS INTERLOCKING MacHINE,

EvecTric Lock, Tue Uxion, For Saxey & Farmer INTERLOCKING MACHINE,

ELECTRIC SIGNALING, PATENTS RELATING TO,

ELECTRIC SLoT, . : :
ELECTRIC SWITCHES FOR CHANF!NG ]‘Jmscnun OF CT.TRRFLL
ErecTric TEsTING INSTRUMENTS,

ELecTrIiC WIRES FOR CONDUCTING LUHREM.

ErecTric Work, Sreciar Toors rom, ; 1
Evecrro-PREUMATIC DoupLe POINT SWITCH AND ]ﬂCK \-IovEnEN-r,
ELecTRO-PNEUMATIC DwaRF SIGNAL,

ELECTRO-PNEUMATIC INTERLOCKING MACHINE,
ELEcTRO-PNEUMATIC, PATENTS RELATING TO,
ELecTRo-PxEvmaTic Pire FiTtTinGs,

264,

PAGE,

T4 and 75

70 to 72
194 and 195
222 and 2323
236 and 237

B0 and B1

56 to 59

T4 and 75
166 to 150
G4 to 68
324 to 328
328 and 328
326 and 837
172 to 175
1582 and 193
156 to 162

68 and 6O
338 and 539
3046 to 311
164 to 170
52 to &l
192 and 193
238 to 248
206 to 301
840 and 341
26 and 27
76 and 77
274 and 282
164 to 171
48 to 81
204 to 296

274, 278 and 252

T4 and 75
182 to 184
122 to 127
198 and 199

238 to 248
250 to 257
262 and 263

250 to 2533, 258 to 260

217 and 261
214 to 216
200 and 201
230 and 221
293 and 23
215 to 220
164 to 171
182 to 184
142 to 155
163

204 and 206

- ST T —_—_—



ALPHABETICAL INDEX.—(Continued.)

ELECTRO-PxEvamaTic PusH-Burros MACHINE,
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InsTrRUMENT, THE TrRACK,

InsTRUMENT, Traiw DESCRIBING,

IwsTrRUMENTS, ELECTRIC TESTING,

InsTrRUMENT, Uxion Brock,
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InTERLOCKING RELAYS, : ¥ :
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Ironw Post Mamw Ling Sionars, MECHANICAL,

Taws, Various,
Jaws, WipE anp DouvsLg,

Lac ScrEws aAxD BoLTs, ;

LaMps FOR SIGNALS AND SWITCH STANDS,

Lexses axn BURNERS, : 3 ;

LIGHTRING ARRESTERE AND CIrRCUIT LDYTRDLLERS,

Livk, SrLiT, . . :

Lock axp Brock S'.'SIEM TI-[E UNIDN DESCRIPTION OF,

Lock, ELecTric, THE Union, FoOr Saxey & FaRMER INTERL'JLRNG "I-IM:H:NE,
Lock, EvEcTRIC, FOR STEVENS INTERLOCKING MACHINE,
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Low axp HiGH AUTOMATIC SWITCH STANDS,

Low awp Hice Uwnion SwiTcH STANDS,

Lucs rok PIPE AND WIRE,

Macuing, DoverE Grounn LEvER, INTERLOCKING,

MacHINE, ELECTRO-PREUMATIC, INTERLOCKING,

Macuivg, ELecTro-PrEUMATIC, PusH-BurTon,

MacHing, Saxey & FarmiEr IMPROVED INTERLOCKING,

MacHINEs, INTERLOCKING, VIEWS OF,

MACHINE, STEVENS INTERLOCKING, :

Macuivg, TrirLE GrounD LEVER, INTERLOCKING,

MECHANICAL SIGNALING PATENTS,

MEecHANICAL SvLoT, ; s

MovarLe Froc aND FowTaAIlNe Cr.usfamt, : :
MoveMmEsT, DovsLe Pomyt SwiTcH aND LoOck, Eu,,c-mo I-'Nzurqu[.;“
MovemenT, Dovere Poist Switcsn annp Lock, MECHANICAL,
MurrirLE BripcE CoUPLER, :

MvurTieLE PusH-BurTow INSTRUMENT,

Oxe PoinT EELAYS,

PaTENTS RELATING To ELECTRIC SIGNALING,
PATENTS RELATING TO ELECTRO-PNEUMATIC SvsTEM,
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ALPHABETICAL INDEX.-

PaTENTs RELaTing ToO MECHANICAL SIGNALING, 4 ]
PENNSYLYANiA Lixgs WesT oFf PITTseURG, Main LINE Sicn ALS,
PIrE axD Wirg, Anjustment Devices For,

PIPE AxD WiRe Canriers,

PIPE AND Wike CoMPENSATORS,

PIPE aND Wirg Lucs, ]

Pire AND Wire, ParTs RELATING TO {\EELH.&NL; AL ]-

(Continued, |

Prre anp Wirg, Truskin ror ELECTRIC AND ErLEcTRO-PNEUMATIC,

Pire Carrier FounpaTion,

Prre Comrexsator Fousnariow, ) 1 )
PirE, ELECTRO-PNEUMATIC, STAKE AND GUIDE FoR,
Prre FirTings, ELECTRO-PNEUMATIC SvsTEM,

FipE SELECTOR, "

Prans oF TRACKS anD SIGNALS,

PxEvmaTic,

Por Siwawavs I{MLLHA'\IEA.L]

PusH-BurToN InsTRUMENT, MULTIPLE,
Pusu-Burton MacHing, ELEcTRo-PNEUMATIC,

RaiL Brace, . . : :
Rami. Crir For ELECTRO- F‘NELMMLL Dbrlyl_,'lﬂlt Bars,
Raww Crir For MecHANiCcAL DETECcTOR BaRr,

Ran. Lock ror BripoEs,

Raitroan Crossing Froos, MD\-'ABLE

Raitroan Crossing Frocs, ORDINARY,

REerLay Box anp Bartervy HousiNgs,

Rerav, Fuse SHUNT,

RELavs, Dust-Proor,

RELAvs, INTERLOCKING,

ReLavs, OnE PoInT,

Revavs, SEALED Bask,

RELAYs, THrREE PoixT,

RELave, Two Point,

ResisTance CoiL,

Ricip Frocs, 7 !

Ricip SwiTcH STANDS, vaR[UU'\ A :
Rockine SHarrs awp Cranks, ELECTRO-PREUMATIC,
Rocking SHAFTS AxD CrANKS, MECHANICAL,

Rops, DEFLECTING,

Saxey & Farmer IsmprovEn INTERLOCKING MACHINE,
ScoTcH BLocK,

ScREWS, Lac, aNp BoLTs,

SEALED Basg RELavs,

SELECTOR, CaBiy WIRE,

SELECTOR, FOUNDATION,

SeLECcTOR, Hook GEAR,

SeLECTOR, PIPE,

SELECTOR, STANDARD Wm; J . .
Semarnore CasTiNGgs, Maiw Livg, ELECTRD PREUMATIC,
SemarHoRE CasTivGs, Maiw Liye, MECHANICAL,
SEMAPHORE, ILLUMINATED,
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ALPHABETICAL INDEX.—(Continued.)

SemarHORE IxpicaTors (for use in cabin), :
SeEmarnore Post Frrmincs, Maiw LiNe, ELECTRo-PNEUMATIC,
Semardore PosT FirrTivcs, Mamw Line, MECHANICAL,
SEMAPHORE PosT wiTH InpICATORS, Maix Ling,
SHACKLES, WIRE,

SaunT RELav, Fuseg, i : :

SuarTs, Rocking, anDp Cranks, ELECTRo-PNEUMATIC,
SuarTs, Rocking, axp Cranks, MecHawicar,

SIGNAL AND SWITCH AUToMATIC CIRCUIT BREAKERS,
SIGNAL AND SwiTcH Lamps, i ’ . i ;
SioNalL Cvuinper Circulr BrEakers, ELECTRO-PNEUMATIC,
SiGxals axD Tracks, PLaws oF,

S1cwaLs ann Tracks, VIEws OF, 2 ;
SiowaLNG, Avromartic Brock, DescrirTION OF,

SicmaLs, Buock, AuToMaTIiCc, ELECTRIC BANNER, Tuzn:*r AND I'J|g|:
S1GNALS, BLock, MECHANICAL STATION, i

SisnaLs, BrRackeT Post, ELECTRO-PNEUMATIC,

S1GNaLs, Bracker Post, MECHANICAL,

Siewals, Dwarr, ELECTRO-PNEUMATIC,

SiowaLs, Dwarr, MECHANICAL,

Siowats, Irow Post, Main Ling, ELECIRD PNELMAHC

Sigwans, Ironw Post, Mainw Lize, MECHANICAL, iy

Siowars, Mamw Ling, CHicaco & NoRTHWESTERN RaiLwav,
SiowaLs, Maiwy Ling, ORDINARY MECHANICAL, ; -
Siewars, Mainw Livg, PEnnsvivania Lings WEsT orF PITIEBURG, g
SiGnaLs, PoT, MECHANICAL,

Siewars, THE Unioxw ELECTRIC B.ﬂ-h'\t.lt, T.uu:Er AND DIEE,,
Si6NAL VALVE aND CYLINDER, ELECTRO-PNEUMATIC,

SiowaL Wirg, MeEcHANICAL INTERLOCKING,

SINGLE POINT RELAVS, i

SLIP SWITCHES, SINGLE AND DWOUBLE,

Sror, ELECTRIC,

SLoT, ELECTRO-PNEUMATIC,

SLoT, MECHANICAL,

Sruir Liwk, . . .

SPLIT SwITCHES AND DERAIL,

SerinG Rain Frocs, MopeL or 18035,

SprinGg Rain Frocs, OrmwaARY, .

STAKE axp GUInDE For 1P, ELECTRO- ]’h EUMATIC,

STAKE FoOR WiIRE CARRIERS, MECHANICAL,

STANDARD WIRE SELECTOR, . :

STaNDs FoR OPERATING BLOCK "-'u:'.NM_q, MFCHA.'T[L!«L

Sranps, SwitcH, HicH axp Low AuToMmaric,

STanps, SwiTcH, HicH axp Low Uniow,

Sranps, SwiTcH, YVarwovs Ricip,

StaTioNn Brock SiGwars, MECHANICAL,

STEVENS INTERLOCKING MACHINE, ; . : :

STEVENE INTERLOCKING ?;‘IACHINE1 EvrEcTric Lock rom, |

STORAGE BATTERIES AND GOVERNING DIEVICES,

SwitcH aND Lock Movement, DovrLe PoinT, ELECTRO-PNEUMATIC,

SwitcH axp Lock MovemesT, DoupLe Point, MECHANICAL,
SWITCH AND SIGNAL, AUuToMATIC CIRCUIT BREAKERS,

SwiTCH AND Siowar Lamrps, , 3
SwiTcH CYLINDER AND VALVE, ]'nm:u ﬁLLrw::-, ELEEIRD pNLLI’M’_.ILTIC
SwitcH CYLINDER AND VALVE, INTERLOCKING, ELECTRO-PNEUMATIC,
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ALPHABETICAL INDEX. —(Continued,)

SWITCHES Fom CuHanciNg DIRECTION OF ELECTRIC CURRENT,
SWITCH Lock ror ELECTRO-PNEUMATIC BLOoCK SionaL SVSTEM,
SWITCH STaxps Hiou axn Low AUTOMATIC,

SWITCH Stanps, HicH axp Low Uxiow,

SWITCH Stanps, Vartous Ricip,

SWITCHES, SLir, DOUBLE AND SINGLE,

SWITCHES, SrLiT, anp DERalL,

TarGeT, BANNER AND Dhsc Siewars, Usion Erectmic,
Testing IxsTrRUMENTS, ELECTRIC,

THREE PoinT RELAVS,

THREE-THROW SWITCH STAND, Hmr

Toors For ELECTRIC AND ELECcTRO-PNEUMATIC ‘Iﬂr.mk
TowERS FOR INTERLOCKING MACHINES,

TrAck aND CONNECTING WIRES, i

Track CircoiT, PARTS RELATING 'm,"-

Track INSTRUMENT, ;

TraCKS AND SiGNALs, PLANS oF,

TracKS aND SiowaLs, VIEws oF,

TraiN DESCRIBING INSTRUMENT, :
TrirLE GROUND LEVER INTERLOCKING MACHINE, . .
TruwkmnG ror IMPE AND WIRE, ELECTRIC AND ELECTRO-PNEUMATIC,
Two Point RELAvs,

Uwion Brock INSTRUMENT, i

Umiow ELECTRIC BANNER, TARGET AND IH'&L bILrN.-\.'L'S, . a
Uxion Evectric Lock rFor Saxpy & FarMER INTERLOCKING M.:.:_m\n,
Ustow Lock awp BLock Svstew, DIESCRIPTION OF,

Uwion SwitcH STannps, Hicu ann Low,

Views oF ELECTRIC INSTRUMENTS 1N CABIN,
Views oF INTERLOCKING MACHINES,
Views oF Tracks AND SIGNALS,

WELL AND CHUTES For BarTERriEs. KEeELav Box,

WESTINGHOUSE AUTOMATIC ENcINE, .

WesTInGHOUSE ELECTRIC GENERATOR,

WueerL FouwpaTion,

WhEEL: For CHAIN,

Wine awp DouvpLe Jaws,

Wirg axp PirE, ADJUSTMENTS FOR,

Wire awD PirE CARRIERS,

WIRE AND PirE COMPENSATORS, .

Wire anp Pire Lucs, ’

WiRe anD Pire, PARTS RELATING TO, . - : g
Wire awp Pire, TRUNKING FoR, ELECTRIC AND ELECTRO-PNEUMATIC,
Wire CARRIER STAKE,

Wire Eves,
WIirE FoR \IEEHAN]C.&L Smm.n_b,

Wirgs, ELECTRIC CONDUCTING,
WIRE SELECTOR, STANDARD,

WIRE SHACKLES,
WireEs, TRACK AND CONHECTING : :
THE ENWND.
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