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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 SAXBY & FARMER IMPROVED INTERLOCKING MACHINE is of the type 

which is 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. 

The ELECTRO-PNEUMATIC INTERLOCKING MACHINE, 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. Loui,s; the Pennsylvania Railroad terminals at 

Jersey City, Philadelphia and Pittsburg; the complicated grade crossing at Stewart 

Avenue and Twenty-second Street, Chicago; the Philadelphia & Reading Railroad 

terminal at Philadelphia; the Chicago & Northwestern Railway termir:al 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-
./ 

tribute~, 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 U NION 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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PART I. 
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How to Order. 

I 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 is all · the description that is necessary, since only one kind of Saxby & 

Farmer Latch Handle is made. A Saxby & Farmer Lever, however, is made in two 

sizes, and the qrder 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 is 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 b etter. 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, P A. 
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The Saxby & Farmer Improved Interlocking Machine. 

PLATES 1 AND 2. 

THE 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 useless 

when more than two or three levers were involved. 
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PLATE 2. 
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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 square shaft, which revolves in turned bearings and drives the 

long locking bars exactly as was done in the old machine. 

The locking is n'ow 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. 

vVe do not attempt to give a detailed description of this. machine, SInce our 

space is limited, and it is 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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Saxby & Farmer Improved Machine. 

LARGE PARTS. 
PLATE 3. 

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

ORDER BY 'PLATE AND NUMBER. 
No. 

1. LEG. 

2. BOTTOM RAIL.-This IS made in two Sizes, 4-way and 8-way; a 4-way is shown. 

a. BOTTOM RAIL.-This form is used only when it is desired to add a lever to the out

side of a machine already in service. 

4. CAP FOR BOTTOM RAIL. 

5. LEVER SHOE. 

6. Top PLATE.-This IS made in two Sizes, 4-way and 8-way; a 4-way is shown. 

7. END STRIP FOR Top PLATE.-This is made in two forms, right-hand and left-hand; a 

right-hand strip is shown. 

8. T op PLATE.-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. 

9. BEARING FOR FRONT, INTERMEDIATE AND BACK RAILS.-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. 

10. FRONT RAlL.-This part is made both as a 4-way and an 8-way; a 4-way is shown. 

11. CAP FOR FRONT RAIL.-This is also made as a 4-way and 8-way; a 4-way is shown. 

12. INTERMEDIATE RAIL.-This part is not used until the number of spaces in the locking 

bracket exceeds ~O. I t is made 111 two sizes, 4-way and 8-way; a 4-way is shown. 

13. CAP FOR INTERMEDIATE RAIL.-Made as 4-way and 8-way; a 4-way is shown. 

14. BACK RAIL.-This is made as a 4-way and 8-way; a 4-way is shown. 

15. LEFT-HAND END BLOCK. 

16. INTERMEDIATE E ND BLOCK. 

17. RIGHT-HAND END BLOCK. 

18. CAP FOR LOCKING BRACKET.-These are made in lengths to suit the locking brackets. 

19. LOCKING BRACKET.-This form is made 111 many sizes, which are distinguished by the 

number of locking bar spaces contained 111 each one; an 8-way is shown. 
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SAXBY & FARMER IMPROVED MACHINE, LARGE PARTS.-(Continued. ). 

No. PLATE 3. 

20. QUADRANT. 

21. ROCKING LINK. 

22. LEVER.-This is made in two sizes; th e 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 signals, and sometimes for home signals. 

23. LATCH SHOE. 

24. LATCH R OD. 

25. UNIVERSAL LINK. 

26. L ATCH HANDLE. 

27. LATCH SPRING. 

28. LATCH ROD THIM BLE. 

29. LOCKING SHAFT.- The kind shown is an 8-way, and is used whe,n 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. 

30. LOCKING SHAFT \\lITH INTERMEDIATE RAIL.-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, concermng the determination of 

lengths and round shafts, apply to this as well. A 24-way is sho~n. 

31. CRANK FOR L OCKING SHAFT. 

32. DRIVER FOR L OCKING BAR.-Standard. 

33. DRIVER FOR LOCKING BAR.-This form IS used only when a new driver is to be applied 

to a machine already in serVice. 

34. FILLING BLOCK FOR No. 33. 

35. TAIL LEvER.-Made in two Sizes to correspond with the levers No. 22. 

36. 40-LB. WEIGHT. I For the tail lever. A 56-lb. weight is also made and can be furnished 
I r if desired. These weights are also used on the counter-balance 
I 

37. 14-L.n. "VVEIGHT. j levers of signal poles. 

PLATE 4. 

View of tra'cks and signals at Detroit, I Mich., operated by a Saxby & Farmer 

Improved Interlocking Machine. Another view of this place is shown on Plate 35. 
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Saxby & Farmer Improved Machine. 
SMALL PARTS. 

ORDER BY PLATE AND NUMBER. 
No. 

1. BOLT,~" x 17", for fastening leg to upright timber. 

2. BOLT,~" x 7", for fastening leg to bottom timber. 

3. W ASHER, ~", for Nos. ], 2 and 7. 

4. BOLT, yg" x 4", for 14-lb. weight. 

5. BOLT, yg" x 3 Yz " , for 40 and 56-lb. weights. 

6. BOLT,~" x 2 Yz", for fastening bottom rail to intermediate leg. 

7. BOLT, ~"x2!i",for fastening bottom rail to end leg. 

S. BOLT, yg" x 2 !i", for clamping driver to locking shaft. 

9. BOLT, yg" x 2", for fastening lever and tail lever to lever shoe. 

10. BOLT, Yz" x 2 Yz", for fastening quadrant, middle and front. 

11. BOLT, Yz " x2;,i", for fastening crank to locking shaft. 

PLATE 5. 

12. BOLT, Yz" X 17'8", for fastenin g bearing of locki ng to leg, and back end of quadrant to 
top plate. 

13. BOLT, Yz" x 1~", for faste ning cap to bottom rail. 

14. BOLT, Yz" x 1yg", full head, for fastening top plate and end strip to leg. 

15. BOLT, Yz" x lyg", Yz-head, for fastening top plate and end strip to leg. 

16. BOLT; }Is" x 1", Hex head and nut, check bolt for end of tail lever. 

17. LEVER NUMBER. 

IS. DIE FOR ROCKING LINK. 

19. 

20. 

21. 

22. 

CAP SCREW, ;,i ff Yz" 'I- x 2 , 

SET SCREW, }Is" x ~", 

TAP BOLT, }Is" x 1!i", 
TAP BOLT, Yz" 1}'8" 2 x 8, 

for 

for 

for 

for 

fastening cap to locking bracket. 

fastening link pin. 

fastenin g locking bracket to back rail. 

fastening top plate to leg. 

23. CAP SCREW, Yz" x l!i", for fastening lock rails and end blocks to bearings. 

24. MACHINE SCREW, }Is" x 1~", for fastening cap to middle rail. 

25. TAP BOLT, Yz" x 1~", for fasten ing latch shoe to lever. 

26. CAP SCREW, }Is" x 2 ;,iff, for fastening locking bracket to front rail. 

27. · }Is" x 4}1s", for fastening locking bracket through end block to bearing. CAP SCREW, 

2S. }Is" x 2 Yz", throug h bearing and leg. DOWEL PIN, 

29. }Is" x 2", through top plate and leg; through lever shoe and lever. DOWEL P IN, 

30. }Is" x 1Yz", throug h latch shoe and lever. DOWEL PIN, 

31. !i " x 1;,i", through ~" dog to locking bar. D OWEL PIN, 

32. DOWEL PIN, !i " x I", through locking rails to bearing; throug h }Is" and Yz" dogs to 
locking bars. 

33. LEVER SHOE PIN, 1" x 4f/g". 

34. R OCKING LINK PIN, 1" x 3". 

35. SWIVEL PIN, flat, 1" x 2yg". 
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SAXBY & FARMER IMPROVED MACHINE, SMALL PARTS. - (Continued.) . 
PLATE 5. No. 

36. TURNED PIN, Yz" X 2", for fastening swivel pin to universal link. 

37. SPLIT COTTER, for No. 36. 

38. TURNED PIN, Yz" X Ht", for fastening latch handle and number plate to lever, and 
universal link to locking crank. 

39. SPLIT COTTER, for No. 38. 

40. PIECE OF LOCKING BAR, Yz" x~" in section (any length). 

41. PIECE OF ~"x~" STEEL, used for cross locks (any length). 

42. RIGHT HAND TA PPET, }Is". 

43. LEFT HAND TAPPET, ¥S". 
44. RIGHT HAND TAPPET, Yz". 
45. LEFT HAND TAPPET, Yz". 
46. RIGHT HAND T APPET, ~". 

47. LEFT HAND TAPPET, ~". 

48. FILLING PIECE FOR LOCKING BAR. 

49. ') 
I 

50. ~ F1LLING PIECES FOR CROSS L OCKS. 
I 

51. j 
52. RIGHT-HAND TRUNNION. 

53. LEFT-HAND TRUN NION. 

RIVET, 74" 119 " 4- X32 , for ~" 

RIVET, 74" Ill" 4- X 32 , for Yz" 
locking 

locking 

dogs, 

dogs, 

RIVET, 74" 1 7 " 4- x 32 , for }Is" locking dogs, 

RIVET, 74" 1 1 " 4- X Tlf, for trunnions. 

Nos. 62, 65, 67, 68, 69, 71, 72,73 and 74. 

Nos. 61, 64, 66, 70. 

Nos. 60, 63. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

6l. 

62. 

63. 

64. 

65. 

66. 

67. 

RIVET, 74" 1 5 " 4- X Tlf, for driving plece and block. 

68. 

69. 

70. 

7l. 

72. 

73. 

74. 

DRIVING 

LOCKING 

LOCKING 

LOCKING 

LOCKING 

LOCKING 

LOCKING 

LOCKING 

LOCKING 

LOCKING 

LOCKING 

LOCKING 

L OCKING 

LOCKING 

LOCKING 

LOCKING 

PIECE AND BLOCK. 

DOG, }Is" Yz" 8 x 2 • 

DOG, Yz" Yz" 2 X 2 ' . 

DOG, ~" Yz" 4- ' X 2 • 

DOG, }Is " Yz" 8 x 2 • 

DOG, Yz" Yz" 2 X 2 • 

DOG, ~" Yz" 4- x 2 • 

DOG, Yz" I" 2 X • 

DOG, ~" 1" 4 x . 

DOG, ~" I" "4 x , . 

DOG, ~" 'I" 4- x . 

DOG, Yz" I" 2 X . 

DOG, ~" I" 4- x . 

DOG, ~" I" 4 x . 

DOG, ~" I" 4- x , offset. 

DOG, ~"x I", offset. 
18 



Patents Relating to Mechanical Interlocking. 

NAME. DATE. NUMBER. 

W. BUCHANAN, OCTOBER 23, 1877, 196,428 

\ W. BUCHANAN, DECEMBER 25, 1877, 198,449 

C. H . J ACKSON, APRIL 1, 1879, 213,754 

A. G. CUMMINGS, JUNE 17, 1879, 216,510 

C. H. JACKSON, JULY 15, 1879, 217,536 

C. H. JACKSON, AUGUST 5, 1879, 218,123 

A. G. CUMMI NGS, AUGUST 12, 1879, 218,496 

H. W. SPANG, NOVEMBER 11, 1879, 221,625 

C. H. J ACKSO N, J ANUARY 13, 1880, 223,516 

C. H . J ACKSON, J ANUARY 20, 1880, 223,650 

C. H . JACKSO N AND F. S. GU E RBER, FEBRUARY 17, 1880, 224,540 

A. G. CUMMI NGS, APRIL 13, 188O, 226,499 

J. SAXBY, JULY 20, 1880, 230,200 

C. H . JACKSON, JULY 27, 1880, 230,418 

A. S. VOGT, AUGUST 24, 1880, 231,511 

F. W. AND W. W. BRIERLEY, AUGUST 31, 1880, 23 1,648 

H. F. COX, SEPTEMBER 14, 1880, 232,176 

H. F. COX AND R. H. SOULE, MARCH 15, 1881, 238,861 

J. WOOD (Re-issue), MARCH 22, 1881, 9,614 

F. S. G UERBE R, MAY 3, 1881, 240,904 

A. G. CUMMINGS, AUGUST 16, 1881, 245,794 

1. FISHER, AUGUST 30, 1881, 246,485 

H. F. COX, SEPTEMBER 6, 1881, 246,662 

C. H . J ACKSO N, NOVEMBER 29, 1881, 250,075 

M. N. FORNEY, DECEMBER 6, 1881, 250,517 

H. F. COX, APRIL 4, 1882, 255,774 

H . J OHNSON, JUNE 20, 1882, 259,865 

H. F . COX, AUGUST 22, 1882, 262,931 

H. F . COX, OCTOBER 24, 1882, 266,350 

M. N. FORNEY, OCTOBER 31, 1882, 266,802 

M. N. FORNEY (Re- issue), NOVEMBER 14, 1882, 10,237 

H . F. COX (Re-issue), JANUARY 2, 1883, - ' 10,265 

A. G. CUMMINGS, J ANUARY 2, 1883, 270,024 

A. G. CUMMINGS, FEBRUARY 6, 1883, 271,608 

A. G. CUMMINGS, FEBRUARY 6 , 1883, 271,808 

A. G. CUMM I NGS, FEBRUARY 13, 1883, 272,122 

A. G. CU MMINGS, MAY 1, 1883, 276,564 

A. G. CUMM I NGS, MAY 8, 1883, 277,11 8 

G. W. BLODGETT AND G. R. HARDY, SEPTEMBER 11, 1883, 284,716 

J. T . HAMBA Y, DECEMBER 23, 1884, 309,618 

C. R. J OHNSON, J ANU ARY 6, 1885, 310,519 

J. T . HAMBAY, JULY 14, 1885, 322,283 

J. T . HAM BAY, NOVEMBER 3, 1885, 329,643 

(Continued on Page 39.) 
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PLATE 6. 

20 



Stevens Machine. 
PLATE 6. 

THIS machine, although it is made of the best quality of mq.terial, 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 switche? 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. 

Sc ~nne<1 by: 
ZCCr U'-) 20' b 

ORDER BY PLATE AND NUMBER. 
No. 

1. LEG. 

2. TURNED PIN, 1~" diam., on which lever moves. 

3. 

4. 

5. 

6. 

7. 
8. 

9. 

10. 

LEVER (used only 

LEVER (used only 

LATCH SHOE. 

LATCH ROD. 

LATCH SPRING. 

LATCH THIMBLE. 

LATCH HANDLE. 

QUADRANT. 

10 high tower). 

10 low tower). 

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

12. LOCKING PLATE. Specify the number of bars and the number of levers when ordering. 

13. TAPPET LINK. 

14. 

15. 

16. 

17. 

TAPPET. Specify the size of the machine and the number of locking bars when 

STEEL PLATE, 1" x -,(-/ ' Used as a cap for the locking and for locking bars. 
wanted as a cap, specify number of levers in machine.) 

TAP BOLT, yg" diam., for fastening the cap to the locking plate. 

TAP BOLT, ~" diam., for fastening locking plate to bearing. 

18. TAP BOLT, ~" diam., for fastening quadrant to leg. 

19. TAP BOLT, ~" .diam., for fastening latch shoe to lever. 

ordering. 

(When 

20. BOLT,~" diam., for fastening legs together in machin es containing more than two levers. 

21. BOLT,~" diam., for fastening quadrant to leg. 

22. BOLT,~" diam., for bolting bearing to leg. 

23. WASHER, 1~" inside diam., for No.2. 

24. COTTER, 2~" for lever pin. 

25. LEVER NUM BER. 

26. LOCKING DOG. Made 10 different shapes. 

27. TURNED PIN, ~"x 2 li", for fastening tappet link to tappet. 

28. TURNED PIN, ~"x 2", for fastening tappet link to lever. 

29. TURNED PIN, ~"x Hi-", for fastening latch rod, latch handle and lever number. 

30. RIVET, li" x lli", for fastening locking dog to locking bar. 

31. COTTER, 78" x }iff, for turned pins numbers 27, 28 and 29. 



PLATE 8. 



Triple Ground Lever. 
PLATE 8. 

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

locking is attached to it. It i~ of great value where one or two switches and 

one or two signals must be operated, and where it is 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. 

No. 

1. · BASE. 

2. Top. 

3. SHAFT, 1?i" diam. 

4. SET SCREW, :Vs" X ~", for: shaft. 

5 L B 3''';:s''x1I{''. . OCKING AR,;Y~ 74 

6. L 
7. ) Two forms of Locking Dog. 

8. RIVET,?i" x I", for locking dog. 

9. PIN, Yz" x 3", {or fastening lever. 

10. CHAIN, } 
R for attaching pin No.9. 

II. IVET, 

12. BOLT, ¥S" x 116''', for fastening top. 

13. LEVER. 

14. RACK. 

15. PINION. 

16. BOLT, 16''' 1?i" 2 x '1-' for pinion. 

25 
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Double Ground Lever. 
PLATE 9. 

THIS 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 sig nals 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. L OCK BAR, in ordering give length require.d. 

2. BASE. 

3. C HAIN W HEEL. 

4. L OCKING PIN. 
'- -

5. C OLLAR AND D OWEL PIN, for bearing of No.6. 

6. SPRING, for No.4. 

7. BOLT AND N UT, Yz"x2Yz", for fastening No. 25 to No. "3. 

8. BOLT AND NUT, cheese head, for filling lock holes in Nos. 3, 19 and 20 ; this is made 
in two sizes, yg"x2Yz", for No.3; and yg"xIYz", for Nos. 19 and 20. 

9. WASHER, yg", for Nos. 8 and 10. 

10. BOLT AND N UT, countersunk head, for filling lock holes in Nos. 3, 19 and 20; this is 
made in two sizes, yg"x2Yz", for No.3; and yg"x1Yz", for Nos. 19 and 20. 

11. 

12. 

13. 

14. 

HEX N UT. 

WASHER X". 
SPLIT C OTTER, 

SPLIT C OTTER, 

I 
(- For left-hand ends of Nos. 15, 16, 17 and 18. 

-.!> " 1 1 / " j 32 X 74 . 

31.;;" X 2", for right-hand end of No. 18. 

15. STUD, for switch rod connection on No. 27; this also helps to join Nos. 19 and 27. 

16. STUD, used only when a pipe connection is desired with No.3. 

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

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

S TUD, for joining Nos. 2, 3 and 25. 

SWITCH LEVER CASTING, this is fastened to No.2, and is used in connection with No. 27. 

SWITCH L EVER 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. 

CLIP, used with No. 20, when the separate ground lever is of flat i-ron. 

CLIP, used with No. 

RIVET, for fastening 

CROSS ARM, for No. 

SIGNAL LEVER. 

STAPLE. 

SWITCH LEVER. 

20, when the separate ground 

No. 21 or No. 22 to No. 20 .. 

25. 

27 

lever is of round iron. 
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Standard Selector. 
PLATE 10. 

THIS is the Union Switch & Sig nal Company's Standard SelectGr, 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 throug h the trunnions, the motion plates, etc., 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 8-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. 

2q 
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Standard Selector. 
PLATE 11. 

A 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. 
No. 

1. COvER.-Made in different sizes, 3-way is shown. 

2. SELECTOR BASE -Made in different sizes, 3-way is shown. 

3. SLIDE PLATE.-Made in different sizes, 3-way is shown. 

4. GUIDE.-Made to suit selector base. 

5. H OOK BAR. 

6. OUTSIDE STRIP FOR BAsE.-Made in different sizes, 3-way IS shown. 

7. M OTION BAR.-Made to suit the width of base. 

8. SELECTOR DOG. 

9. MOTION PLATE BASE.-Made In sIzes 1, 2, 3 and 4-ways; a 3-way IS shown. 

10. MOTION PLATE. 

11. MALLEABLE I RON SCREW J AW. 

12. H OOK BOLT.--In ordering for repaIrs, state the length required. 

13. DRIVING BAR FOR MOTION PLATE. 

14. H OOK BAR STAND.-Made in different sIzes. 

15. C AP FOR H OOK BAR STAND.-Made to suit No. 14. 

16. TRUNNION, STRAIGHT. 

17. TRUNNION, Yz" offset. 

TRU NNION, 1" offset. 18. 

19. 

20. 

21. 

TRUNNION, 1;%" offset. 

TAP BOLT, yg" .yE" 8 x 8, fo r selector dog. 

TAP BOLT, yg" X ~", for outside strip. 

22. BOLT AND NUT, ~"x 1;.-E", for cover. 

23. . TAP B OLT, ]/g" x 131;", for hook bar stand. 

24. BOLT AND NUT, ]/g" x l~", for trunnions. 

25. STEEL ROLLER, I" x ¥S", for motion bar. 

26. ROLLER PIN AND N UT, 0/8" diam., for steel roller. 

27. SHACKLE H OOK. 

28. P IN, 0/8" x Irs", for shackle hook. 

29. PIN, 0/8" x 1~", for screw Jaw. 

30. SPLIT C OTTER, -h" x 1;%", for trunnion. 

31. SPLIT COTTER, }E" x 1 ~", for 0/8" pins. 

32. SPLIT COTTER, 1,/' x rs", for steel roller pm. 
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Pipe Selector. 
PLATE 12. 

THIS 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 is 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. 

No. 

1. BASE. , 
2. CAP. 

3. TAP BOLT. ~"x7ls", for fastening cap No.2. 

4. SIGNAL BAR. 

5. SWITCH BAR. 

6. DRIVING BAR. 

33 



PLATE 13. 

34 

• 



Hook Gear. 
PLATE 13. 

THE 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 p'oint 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. 

No. 

1. BASE. 

2. CORNER PLATE. (This is made in two sizes; specify which IS needed.) 

3. TAP BOLT, Yz" x I", for corner plate. 

4. ENGAGING BAR. . 

5. SHIFTING BAR. 

6. RIGHT-HAND HOOK BAR. 

7. LEFT-HAND HOOK BAR. 

35 
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The Cabin Selector. 
PLATE 14. 

THIS 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 it, first, the arms (Nos. 9 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. I-WAY SELEcToR.-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-WAY 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. VERTICAL vVHEEL.-This is shown In the posltlOnthat it occupies under the selector 

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

A list of the separate parts will be found upon the next page. 
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No. 

1. 

2. 

3. 
4. 

5. 

FRAME. 

H OOK. 

SLIDE PLATE. 

FRAME. 

HOOK. 

, 
1 

THE CABIN SELECTOR.-(Continued.) 

ORDER BY PLATE AND NUMBER. 

I For Fig. A. 

For Fig. B. 

6. SLIDE PLATE. 

7. 
8. 
9. 

STANDARD S CREW JAW, for joining Nos. 3 and 6 to the interlocking lever. 

TURNED PIN, J!s" X 2yg" for No.7. 

SHORT ARM, for rigid connection with switch lever. 

10. BOLT AND NUT, .yg"x3~" for No. 11. 

PLATE 14. 

11. WEIGHT, for No. 12. This is usually furnished 14 Ibs., but may be heav~er 'if desired. 

12. LONG ARM, for chain connection with switch lever. 

13. PIPE LUG, for switch lever connection, .yg" hole in the lug. This is sometimes made 
with two lugs. 

14. 

15. 

16. 

17. 
18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

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

SINGLE CAM. 

DOUBLE CAM. 

RIGHT ANGLE CAM. 

SINGLE CAM. 

DOUBLE CAM. 

RIGHT ANGLE CAM. 

1 
{- With journals. 
I 

J 
l 
I 
(- Without journals. 
\ 

) 

SQUARE STEEL SHAF~ 

JOURNAL, for No. 21. 

COLLAR. } F N or os. 15, 16 and 17. 
BEARING. 

3-WAY BRACKET. 

I-WAY BRACKET. 

CAP, for Nos. 25 and 26. 

28. VERTICAL · WHEEL STAND, for 3-way selector. See description of Fig. C. 

29. ROD, for Nos. 28 and 30 . . 

30. WHEEL, for No. 28. 

31. BOLT AND NUT, yg" x 3~", for fastening No. 24 to No.4. 

32. BOLT AND NUT, yg" x 2~", for fastening No. 24 to No. 1, ~nd for fastening No. 27 
to Nos. 25 and 26. 

33. BOLT AND NUT, ;i" X ~", for end of No. 12. 

34. ' TAP BOLT, yg"x1~", for fastening No. 27 to No. 25 at inside holes on the en!is 

35. SET SCREW, ~"x 1", for Nos. 9, 12, 18, 19 and 20. 

36. SET S CREW, Yz"x1;i", for Nos. 15, 16,17 and 23. 

37. TURNED PIN, .yg" x 1~", for jaws on No. 14. 

38. SPLIT COTTER, :h" x 1;i", for Nos. 29 and 37. 

39. SPLIT COTTER, b" x 1~" for No.8. 

40. RIVET, I", for Nos. 2 and 5. 



PATENTS RELATING TO MECHANICAL INTERLOCKING.-(Continued from Page 19.) 

NAME. 

J. T. HAMBAY, 

F. S. GUERBER, 

J. T. HAMBA Y, 

H. F. COX, 

H. F. COX, 

A. G. CUMMINGS, 

A. G. CUMMINGS, 

J. T. HAM BAY, 

V. SPICER AND J. SCHREUDER, 

C. H. JACKSON, 

J. T. HAMBA Y, 

A. G. CUMMINGS, 

A. G. CUMMINGS, 

J. SCHREUDER AND V. SPICER, 

V. SPICER AND J. SCHREUDER, 

J. G. SCHREUDER, 

G. D. FOWLE, 

J. T. HAMBAY, 

J. T. HAMBA Y, 

J. T. HAMBA Y, 

J. G. SCHREUDER, 

J. T. HAMBA Y, 

J. T. HAMBAY, 

J. T. HAMBA Y, 

J. W. HANCOCK, 

g. T. HAMBA Y, 

J. T. HAMBA Y, 

J. T. HAMBAY, 

J. T. HAMBA Y, 

J. T. HAMBA Y, 

J. T. HAMBAY, 

J. T. HAMBA Y, 

G. KOENIG A~D S. H. STUPAKOFF,. 

J. T. HAMBA Y, 

W. M. GRAFTON, . 

G. KOENIG AND S. H. STUPAKOFF, 

J. T. HAMBAY, 

J. T. HAM BAY, 

S. LLOYD WIEGAND, 

J. J. TURNER, 

J. J. TURNER, 

J. J. TURNER, . 

S. H. STUP AKOFF, 

S. H. STUP AKOFF, 

J. G. SCHREUDER, 

DATE. 

NOVEMBER 17, 1885, 

NOVEMBER 17, 1885, 

JANUARY 5, 1886, 

FEBRUARY 23, 1886, 

FEBRUARY 23, 1886, 

APRIL 20, 1886, 

APRIL 20, 1886, 

JUNE ] , 1886, 

JULY 27, 1886, 

AUGUST 17, 1886, 

APRIL 19, 1887, 

APRIL 19, 1887, 

SEPTEMBER 27, 1887, 

NOVEMBER 1, 1887, 

NOVEMBER 1, 1887, 

AUGUST 7, 1888, 

SEPTEMBER 18, 1888, 

NOVEMBER 27, 1888, 

MARCH 19, 1889, 

MARCH 19, 1889, 

JUNE 18, 1889, 

JULY 2, 1889, 

JULY 2, 1889, 

JULY 2, 1889, 

JULY 9, 1889, 

AUGUST 6, 1889, 

OCTOBER 1, 1889, 

NOVEMBER 12, 1889, 

NOVEMBER 12, 1889, 

DECEMBER 3, 1889, 

DECEMBER 10, 1889, 

DECEMBER 10, 1889, 

APRIL 1, 1890, 

JUNE 3, 1890, 

JULY 8, 1890, 

SEPTEMBER 16, 1890, 

OCTOBER 21, 1890, 

AUGUST 4, 1891, 

OCTOBER 27, 1891, 

MARCH 1, 1892, 

JULY 19, 1892, 

JULY 19, 1892, 

NOVEl'vI"BER 15, 1892, 

MAY 16, 1893, 

FEBRUARY 27, 1894, 

AND OTHERS. 

39 

NUMBER.. 

330,395 

330,832 

333,852 

336,701 

336,702 

340,489 

340,490 

342,907 

346,387 

347,608 

361,510 

361,617 

370,453 

372,569 

372,578 

387,452 

389,558 

393,557 

399,888 

399,889 

405,682 

406,211 

406,212 

406,213 

406,836 

. 408,616 

412,178 

414,862 

415,168 

416,162 

416,783 

417,177 

424,485 

429,193 

431,888 

436,360 

439,063 

456,952 

461,970 

470,148 

479,230 

479,380 

486,303 

497,"(33 

515,722 



PLATE 15. 
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Facing Point, Bridge and Bolt Locks. 

PLATE 15. 

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

A. STANDARD O UTSIDE FACING POINT LOCK.-· It is used in connection with lock bars Hand 

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. 

B. SINGLE INSIDE FACING POINT LocK.-This is used in connection with ], shown at the 

bottom of the page. 

C. DOUBLE INSIDE FACING POINT LocK.-This has a wider opemng 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. 

D. PIPE BOLT-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. 

E. WIRE BOLT-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. 

F. GRA VITY BRIDGE 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, BR.IDGE AND BOLT=LOCKS.-(Continued.) 
PLATE 15. 

G. RAIL 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 pla ce 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. ORDINARY COMBINATION FRONT ROD AND 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 10 the yard, immediately outside of the Grand 

Central Station, New York. 

This is one of the largest mechanically-controlled plants 10 the United States. 



PLATE 16. 
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PLATE 17. 
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Facing Point, Bridge and Bolt=Locks. 
PLATE 17. 

ORDER BY PLATE AND NUMBER. 
No. 

1. CASTING, for Outside Facing Point Lock. 

2. CASTING, for Single Inside Facing Point Lock. 

3. CASTING, , for Double ' Inside Facing Point Lock. 

4. PLUNGER, for Facing Point Locks. 

5. SWITCH BAR, for Pipe Bolt Lock. 

6. SIGNAL BAR, f.or Pipe Bolt Lock. 

7. CASTING, for Pipe Bolt Lock. 

8. SIGNAL BAR, for vVire Bolt Lock. 

9. SWITCH BAR, for Wire Bolt Lock. 

10. CASTING, for Wire Bolt Lock. 

11. BRIDGE CASTING, for Bridge Lock. 

12. SWING PIECE, for Bridge Lock. 

13. ABUTMENT CASTING, for Bridge Lock. 

14. PLUNGER, for Bridge Lock. 

15. RAIL PIECE, for Rail Lock. 

16. PLUNGER CASTING, for Rail Lock. 

17. BASE, for Rail Lock. 

18. LUG, for Rail Lock. 

19. PLUNGER, for RAIL LOCK. 

20. SLIDE BAR, for Rail LOCK. 

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

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

FRONT ROD, used for outside Facing Point Lock and for Double Point Switch and 
Lock Movement. 

FRONT ROD WITH LUG, also used for Outside Facing Point Lock. 

LEFT-HAND FOOT. t 
These fit both Front Rods Nos. 22 and 23. 

RIGHT-HA ND FOOT. 

LOCK BAR WITH SCREW JAW. -This is also made with a plain pw, and IS sometimes 
straight instead of being bent back. To go with No. 23. 

COMBINED FRONT ROD AND LOCK BAR, for Inside Facing Point Lock. 

FOOT, for No. 27. 

PIN, l"x5)i", for Bridge Casting No. 11. 

W ASHER, Special 1", for Pin No. 29. 

SPLIT COTTER, -fB" xl Yz", for Pin No. 29. 

STUD, 1" x 3)i", for Abutment Casting No. 13. 
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FACING POINT, BRIDGE AND BOLT=LOCKS.-(Continued.) 
No. PLATE 17. 
33. ROLLER, I" xI Yz", for Single Inside Facing Point Lock. 

34. ROLLER, Irs" x lYz", for Double Inside Facing Point Lock. 

35. ROLLER SHAFT, .yg" x 3}i", for single and double Inside Facin'g Point Locks. 

36. SPLIT COTTER, ; .r" x lYs", for Roller Shaft No. 35, and for Pin No. 37. 

37. P1N,.yg" x 2", for Plunger No. 19. 
I 

38. PIN, rs" x 2:Vs", for front rod, jaws and lugs. 

39. SPLIT COTTER, -tV' x lYz", for front rod jaw pin. 

40. SPLIT COTTER, / -r/' x 2", for stud on front rod No. 22. 

41. WASHER, special 1 )i", for stud on front rod No. 22. 

42. BOLT AND NUT, .yg" x 2Y8", for fastening rail piece No. 15, and feet Nos. 24, 25, 28. 

43. NUT LOCK, . .yg", for Bolt and Nut No. 42. 

44. TAP BOLT, Yz"xlYz", for joining Plunger Casting and Base, Nos. 16 and 17. 

45. RIVET, Yz" xI }i", for fastening Lug No. 18. 

PLATE 18. 

Plans of two large systems 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 Lock Movement. 

PLATE 19. 

T H [S arrangemen t has tc:w been in cons tan t servICe for fi ve 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 III 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 is mounted upon 4" x 12" 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 main 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 p<;>ints 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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I 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9'-

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

Double Point Switch and Lock Movement. 
PLATE 20. 

ORDER BY PLATE AND NUMBER. 
BASE. 

BOLT AND N UT, for fastening No. 1. These bolts are given more particularly on Plate 36. 

SWITCH CRANK. 

STUD, for No.3. 

STUD, for No.6. 

OPERATING ROLLER. Bears against No.3, and 1S placed between Nos. 13 and 14. 

SIDE ROLLER. 

STUD, for No. 7. Placed at lower end of No. 1. 

STUD, for No. 7. Placed at upper end of No. 1. 

CAP, for No. 9. 

LUG. Placed at each end of and between Nos. 13 and 14. 

LOCK PIN. 

UPPER SLIDE BAR. 

L OWER SLIDE BAR. 

STRIP, for switch rail to slide on. Placed on No. 22. 

RAIL BRACE PLATE. Placed back of No. 19 (Plate 21), and on top of No. 22. 

BRACKET, for the connecting rod of a derail. Placed on other side of track from derail , 
and hung to rail by No. 18. 

HOOK BOLT, for No. 17. 

ADJUSTABLE LINK, for detector bar connection. 

ADJUSTABLE LINK, for switch connection. 

ADJUSTABLE SWITCH ROD CONNECTION. Intended to be used with device Fig. C (Plate 
38), and to take the place of No. 20; as shown here. 

TIE PLATE. 

SPLIT COTTER, ~ " 23/z" 32 X 2, for No. 4. 

SPLIT COTTER, 5" 13/z" 32 X 2, for Nos. 8 and 9. 

SPLIT . COTTER, 3" 13/z" nr x 2, for No. 26. 

TURNED PIN, yg" x 2:yg", for Nos. 19, 20 and 21. 

RIVET, %',"x 13/z", for fastening No. 16 to No. 22. 

RIVET, 3/z " x I", for fastening No. ] 2 to No. 13. 

RIVET, 3/z"x2?i", for joining Nos. 11, 13 and 14 at lower end of slide bars. 

BOLT AND Two NUTS, u "x3 ?i", for joining Nos. 11, 12, 13 and 14 at upper end 
of slide bars. 

31. WASHER, l"-lYz", for No.8. 

32. WASHER, 1?i" -2 .~·f', for No.4. 

33. NUT LOCK, for No. 18. 

5 I 
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Detector Bars and Special Rail Brace. 

PLATE 21. 

A. INSIDE BAR. 

B. OUTSIDE BAR WITH LONG HOOK BOLTS.-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. 

C. OUTSIDE BAR WITH SHORT HOOK BOLTS.-When a bar ' overlaps a switch, and on some 

other rare dccasions, it is found necessary to drill the base of the rail, and the 

short hook bolt is required. 

No. 

1. 

2. 

3. 

4. 

5. 

6. 

8. 

9. 

10. 

11. 

12. 

13. 

14 

The pripciple 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 }i". 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. 

BRACKET, for inside bar. 

PIN, 1" x 4 Yz I, AND COTTERS, for No. 1. 

MALLEABLE LINK, for inside bar; in ordering give height of rail. 

CLIP, for inside bar. 

INSIDE DETECTOR BAR, 2;i" x 2;i" angle iron; give length required when ordering. 

OUTSIDE DETECTOR BAR, beveled edge, 2;i" wide; for mechanical work the bar is made 
:Vs" thick; for pneumatic work the bar is made TV' thick. In ordering give length 
required. 

LONG H OOK BOLT, for outside bar. 

SHORT HOOK BOLT, for outside bar. 

l These are for the outside bar and are made in various 
~ sizes to suit different sections of rail; therefore, in 

MALLEABLE LINK, for mechanical work. ( 
I ordering give the size of rail for which the parts 

BRACKET. 

MALLEABLE LINK, for pneumatic work. ) are wanted. 

COMBINED SPLICE AND DRIVING PIECE, for inside or outside bar. Four of the holes are 
fitted with bolt No. 23, and four with rivets Nos. 29 and 30. 

MALLEABLE DRIVING PIECE, for outside bar. 

EVE ROD, for inside or outside bar. 
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No. 

15. 

16. 

] 7. 

18. 

19. 

20. 

22 . 

23 . 

24. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

DETECTOR BARS AND SPECIAL RAIL BRACE.-(Continued.) 

PIPE CLAMP, for holding spring. 

CAP, for pipe guide No. 17. 

PIPE GUIDE. 

SPRING, for driving the bar. 

PLATE 21. 

RAIL BRACE, this is made in many sizes to suit the height of rail, therefore specify 10 

ordering. 

BOLT AND NUT, 94' '' x 4", for fastening clip No.4 to base No. 1. 

BOLT AND NUT, .y§" X 2 ;iff, cotter -l-/' x 178'" for fastening link No. 3 to bar No.5. 

BOLT AND NUT, Yz' '' x 1.y§", for joining pipe clamps No. ] 5 and for joining cap No. 16 
to guide No. 17. 

BOLT AND NUT, yg" .x 2", for joining one half of splice No. 12 to detector bar. 

SPECIAL WASHER, 94''' diam., for studs Nos. 25 and 26. 

UPPER STUD A ND COTTER, for pneumatic link No. ] 1. 

UPPER STUD AND COTTER, for mechanical link No. 10. 

NUT LOCK, .y§" diam., for hook bolts Nos. 7 and 8. 

SOFT IRON RIVET, -If;" xl Yz''', for fastening driving piece No. 13 to bar. 

SOFT I RON RIVET, yg" x 1Ys", for fastening one half of No. 12 to bar in pneumatic work. 

SOFT IRON RIVET, yg" xl Yz''', for fastening one half of No. ] 2 to bar in mechanical work. 

STUD AND COTTER, for driving piece No. 13. 

LOWER STUD AND COTTER, for bracket No.9; this IS used 10 both mechanical and 
pneumatic work. 

33. SPECIAL WASHER, I" diam. , Tor No. 32. 

34. STANDARD WASHER, I" diam., for Nos. 31 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. 

'. 
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PLATE 22. 
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PLATE 23. 
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Multiple Bridge Coupler. 

PLATE 23. 

THIS Multiple Bridge Coupler is m e 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.-N umbers 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. 

No. 

1. BASE. 

2. SIDE STRIP. 

3. MIDDLE STRIP. 

4. COVER. 

5. ENGAGEMENT SHAFT. 

6. BEARING, for engagement shaft. 

7. COUNTERvVEIGHT SHAFT. 

8 . ROLLER. 

9. RO~LER SHAFT. 

10. HOOK-BAR. 

11. ENGAGEMENT-BAR. 

12. ENGAGEMENT ARM . 

13. COUNTERWEIGHT ARM, made both as a right-hand and left-hand; a right-hand is s hown. 

14. COUNTERWEIGHT. 

15. LOCK-B AR. 

16. BOLT AND NUT, ¥S" x 1~", for lock-bar. 

17. BOLT AND NUT, ¥S" x 1 Yz", for cover. 

18. SET SCREW, Yz " x 1Yz", for counterweight. 

19. CAP SCREW, ;i ff x ~", for middle strip. 

20. MACHINE SCREW, ;iff x ~", for side strip. ' 

21. SPLIT C OTTER, l -/' xI ;iff, for roller shaft. 

22. SPECIAL WASHER, ~", for roller shaft. 

23 . KEV, for shafts 5 and 7. 

A special solid jaW IS u sed fo r connecting with the engagement arm, and 15 shown on 

Plate 39. Fig. D. 
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Automatic Bridge Coupler. 
PLATE 25. 

THE Automatic Bridge Coupler IS used at drawbridges where it is 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 is 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. 

No. 

1. H OOK BAR. 

2. STOP BOLT, Yz" xI Yz ". 
3. ABUTMENT CASTI NG. 

4. SPIDER. 

5. TURNED l;i" PIN, for spider. 

6. SPRING WASHER, for spider. 

7. FOUNDATION PLATE. 

8. STUD, 7Is" diam., for foundation plate. 

9. SPECIAL WASHER, for stud. 

10. BRIDGE CASTING. 

11. TURNED 1" PIN, for bridge casting. 

12. SLIDE PLATE. 
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Scotch Block. 
PLATE 26. 

T HE Scotch Block is a derailing arrangement. In figures A and B the VIew 

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

IS 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 se,ction of rail to which the scotch block 

is to be applied should always be mentioned, 

ORDER BY PLATE AND NUMBER. 

No. 

1. B EARING.- In ordering this piece give 

2. } BOLT, y§" x 5" , and Nut, fo r faste ning 
3. . 

4. S PRI NG N UT L OCK, for Nos. 2 a nd 3. 

5. WEDGE BLOCK. 

6. 

7. 

BEARING S HAFT. 

COTTE > 1/ " ,> " 1" / 4 x ~ , 

8. SPECIAL J AW. 

for Bearing Sha ft . 

9. PIN, for Special Jaw. 

the section of rail which it IS to fit. 

bearing to rail. 

10. C OTTER, -f./ ' X I Yz", for Special J aw Pin. 
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Rocking Shafts and Bell Cranks. 
PLATE 27. 

A. THE ROCKING SHAFT shown here is one of the most notable improvements 10 inter

locking devices of the present period; the shaft itself is hexagonal in section, 

and is encircled by the off-set and straight cranks 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 plated in their proper position when it seems 

likely that no further changes will be macre in the lead-out. The sole right of 

manufacturing this device is vested in us. 

B. I 
c. ~ These are respectively 3-way, 2-way and I-way horizontal cranks. 

I 
D. j 

E. LEAD-OUT Box CRANK.-It IS made 10 any number of ways from a 4-way up, as shown 

in the illustration. 

F. ONE-WAY VERTICAL CRANK. 

G. TWO-WAY VERTICAL CRANK. 

H. ADJUSTABLE CRANK.-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 hank arm. The one shown is of a kind adapted to 

s~gnals only, but the crank itself can be made of a size to fit in the base D on 

this same page. 

1. SMALL LIGHT CRANK.-Intended for use principally upon block signal posts. 

The parts are illustrated on the following page. 



PLATE 28. . 
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List of the Parts of Cranks and Rocking . Shafts. 
PLATE 28. 

-------

ORDER BY PLATE AND NUMBER. 
No. 

1. BASE OF CRANK Box. } 
Made in several sizes; a 4-way is shown. 

Top OF CRANK Box. 2. 

3. STAND, for horizontal crank, made as a 1, 2 and 3-way; a 3-way IS shown. 

4. STAND, for a vertical crank; made also as a 2-way. 

5. H EXAGONAL ROCK ING SHAFT, made in various lengths, and used both at the lead-out 
and for moving detector bars. 

6. T op, for high or low lead-out bearing; this is made also as a ~-way. 

7. HIGH LEAD-OUT BEARING; made also as a 2-way. A low lead-out bearing is constructed 
which uses the same top ( No.6), and is also made as a I -way and a 2-way. 

8. T op, for bearing No.9. 

9. BEARING (used only with detector bars). 

10. OFFSET LEAD-OUT ARM. 

11. ARM, for shaft (used only with detector bars). 

12. STRAIGHT LEAD-OUT ARM. 

13. END ROCK IN G SHAFT J OURNAL. 

14. INTERMEDIATE ROCKING SHAFT JOURNAL. 

15. 

16. 

17. 

18. 

T IE PLATE, for detector bar rocking shaft. 

RIGHT ANGLE CRANK, made 10 differe nt sizes. 

RIGHT ANGLE CRANK, 11~" arms. 

RIGHT ANGLE CRA NK, 9" arms. 

19. RIGHT ANGLE CRA NK , adjustable arm. This is made both fo r use at switches and on 
signal posts, and with arms of different lengths. See Plate 27, Fig. H. 

20. T CRANK, made in different lengths. 

21. R ADIAL ARM, made in different leng ths. 

22. ACUTE ANGLE CRANK. (Made in different sizes; used on Pipe Compensators, and for 

23. OBTUSE A NGLE CRANK:) turning corners which are not a right angle. 

24. TURNED PIN, 13i" diam. ; made of a leng th to suit horizontal crank stand No.3 . 

25. SPLIT COTTER, 3i" X 3~", for pin No. 24. 

~6. TURNED PIN, 13i" diam., for lower row of cranks on Fig. E, Plate 27. 

27. SPLIT C OTTER, -1-/' X 2~", for pin No. 26. 

28. T URNED PIN, 13i" diam., for upper row of cranks on Fig. E, Plate 27 . 

29. SPECIAL WASHER, 13i" X 23i", for pins Nos. 24 and 28 . 

.30. SPLIT C OTTER, -1-/ ' X 2" , for pins Nos. 28 and 3l. 

31. TURNED PIN, 13i" diam., for vertical stand No.4. Made In two le ng ths. 

32. BOLT AND NUT, ~"x 7Yz", for JOlOlOg Nos. 8, 9 a nd 15. 



, 
LIST OF THE PARTS OF CRANKS AND ROCKING SHAFTS.-(Continued. ) 

No. PLATE 28. 

33. NUT LOCK, for bolt No. 32. 

34. BOLT AND NUT, %," x 5<i", for Jommg base No. 1 and Top No.2. 

35. SET SCREW AND JAM NUT, ~"xl~", for rocking shaft arms Nos. 10, 11 and 12. 

36. SET SCREW AND JA M NUT, .yE" x 1 ~ ", for end rocking shaft journal No. 13. 

37. TA P BOLT, .yE" x 2)-4:", for joining top and lead-out bearing Nos. 6 and 7. 

Deflecting Rods. 
PLATE 29. 

BOTH A and B are intended to be placed in a line of pipe where it is neces

sary to make a considerable dIversIOn from a straIght lme, 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. Is 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 1)-4:" rods with tang ends, to which the pipe is directly connected. 

ORDER BY PLATE AND NUMBER. 

No. 

1. SQU NRE 1" ROD. 

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

3. COVER, for Square Rods; it is made to fit base No.2. 

4. BASE, for ROllQ9 Rods; a 4-way is shown. 

5. COVER, for Round Rods; it is made to fit base No.4. 

6. ROUND 1)-4:" ROD. 

7, TAP BOLT, yg" X ~", for square rod cover. 

S. ROLLER, for Round Rods. 

9. PIN, ~"x3Yz", for Round Rod Roller No. S. 

10. SPLIT COTTER, )1i " xl )-4:", for Roller Pin No.9. 
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PLATE 29. 



PLATE 30. 
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Compensators for Pipe and Wire. 
PLATE 30. 

A. STANDARD PIPE COMPENSATOR.-Th is IS made as a 1-way, 2-way and 3-way; a I-way IS 

shown. 

B. STRAIGHT ARM PIPE CmUENSATOR. -The arm IS made in different lengths, and is 

mounted on an ordinary crank stand. B IS also made as 1, 2 or 3-way. See 

No.8 below. 

C. BACK WIRE C OMPENSATOR. 

D. FRONT VVIRE C OMPENSATOR. 

For many years we have sought for a reliabl e Wlre compensator and have at last 

found one, which is illustrated in figures C and D. 

Thousands of dollars have been expended in h ere tofore abortive a tte mpts to produce 

a compensator which would · be at o nce simple and effective, but until this one was con

ceived all of those previously produced have proved ei ther too complicated for ordinary 

purposes or else entirely useless from having bee n constructed upon incorrect principles. 

The one we are now dealin g with is adapted to e ithe r 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 o nl y 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. 

No. 

r 1. 

2. 

~ 8. 

"' 4. 0 

..: 
0 
f-o 

t!> 

~ 5. z 
i=: ...: ..., 

1 6 . '" ~ 
In 7. .. 
"' ...: 
p.. 8. 

9. 
! 

l10. 

ORDER BY PLATE AND NUMBER. 

BASE, for A. 

OBTUSE ANGl.ED CRANK. t In ordering please glve distance from each end hole to 

A CU TE ANGl.ED CRANK. \ middle hole. 

LINK, a malleable IS shown , but, if particularly specified, it may be furnished of 

wrought iron. 

STUD, 1}i"x4~", for Nos. 2 and 3 ; state whether wanted for a 1, 2 or 3-way. 

W ASHE}" I}i" - 2}i", for No. 5. 

T URNED PIN, ]18" x 2.yf ', for No.4. 

COMPENSATING ARM; .give length required between centers of holes. 

S Plxr COTTER, :/-,/' x 2", for No.5. 

SPl.IT COTTER, :l-'/' x 1 Yz''', for No.7. 
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No. 

ll. 

12. 

13. 

14. 

15. 
ci 16 
~ 
0 

u 17. 
0 
f-< 18. t.) 

?:: 
19. f-< 

..: 

...J 

'" ~ 20. 
"' f-< 

2l. c< 
..: 
0... 

22. 

~3. 

24. 

l 25. 

COMPENSATORS FOR PIPE AND WIRE.- Continued. 

BASE. } 

S UPPORT, for No. 13. 

GUIDE BAR. 

INSIDE C YLINDER. 

S PRING. 

These parts be long t o Fig. Conly. 

REVOLVING C OLLAR, with stud and nut. 

O UTSIDE CYLIN DER. 

FIXED C OLLAR. 

BASE, for Fig. D. 

SPLIT COTTER, j ,/' x l". } 

W ASHER, y§" -lyg". 
For No. 16. 

BOLT AND Two N UTS, yg" x 2?{", for fastening No. 15. 

PLATE 30. 

BOLT, yg" x %", for faste ning No. 13 to Nos. 11, 12 and 19, and for fastenin g 

one side of No. 18 to No. 17. 

BOLT, yg" x y§" , for fastening one side of No. 18 to No. 17. 

R OLLER, for stud on No. 16. 

PLATE 31. 

Two important terminals at Philadelphia that are controlled by the Electro

Pneumatic Interlocking System. 
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PLATE 32. 
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Oak Foundations and Stake. 
PLATE 32. 

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

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

ORDE~ BY PLATE AND LETTER. 

A. SELECTOR FOUNDATION.-6' long, l' wide, 3f 4" deep. 

B. DWARF SIGNAL FOUNDATION.-3' long, l' wide, 3' 4" deep. 

C. CRA NK FOUNDATION.-2 ' long, 10" wide, 3' 4" deep. 

D. WHEEL FOUNDATION.-2' long; ]0" wide, 3' 4" deep. 

E. PIPE C OMPENSATOR FOUNDATION.-3' long, 10" wide, 3' 4" · deep. 

F. PIPE CARRIER FouNDATION.-Variable lengths (a I-way is 12" long, and they lOcrease , 
at the rate of 2X:" for each way), 8" wide, 24" deep. 

G. WIRE CARRIER STAKE.-3" x 4" on top, 4' long, pyramidal point. 
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PLATE 33. 



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. 

THE figures A, B, C; show only the application of the devices. 

desired it must be specially ordered. 

A. DOUBLE JAW. 

B. WIDE JAW. 

PLATE 33. 

If a crank IS 

C. PIPE L UG.- 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. 

D. WIRE LUG.-The appli~ation of this device will be seen on plate 10, where it is con

nected with a selector. I t 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. A. 

ORDER BY PLATE AND NUMBER. 

No. 

1. \;\TIDE JA\V. 

2. TURN ED PIN, 3 Ii" long, for wide pw. 

3. STANDARD WROUGHT JAW. 

4. DOUBLE JAW. 

5. TURNED PIN, 2YG" long; for Nos. 4 and 6. 

6. PIPE LUG. 

7. WIRE LU G. 

8 . SHACKLE. 

9. TURNED PIN, 2YG" long; for shackle No.8. 
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Pipe and Wire Carriers. 

PLATE 34. 

PIPE CARRIERS. 

A. SPECIAL PIPE CARRIER.-It is used occasionally for short distances, and sometimes when 

pipes are run under tracks. 

B. PLATN PIPE CARRI ER.- In this device the mam roller has only a rotary motion. 

C. ANTI-FRICTION PIPE CARRIER. - 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, Band C, the main dimensi.ons 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. SIDE WIRE CARRIER.-It is placed upon the side of a support, and its use should be 

restricted to : perfectly straight lines of wire. 

E. ANGLE WIRE CARRIER.-This is placed like the side Wlre carrier, on the side of a stake, 

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

F. TWO-WAY A NGLE WIRE CARRIER.-Constructed on the same principle as E. 

~'. Jl 
1. Are 

]. 

respectively 1, 2, 4 and 6-way common Wlre earners. 

J is a recent design and secures, through its use, a considerable economy In the width 

of pipe carrier foundations and boxing. I ts height is so great, however, that it should never 

be used except where the lines are entirely straight. 

ORDER BY PLATE AND NUMBER. 
No. 

1. STAND, for plain pipe carrier; this is made in all sizes from a I -way up; a I-way is shown. 

2. BOTTOM ROLLER, for plain and special pipe carriers. 

3. STAND, for special pipe carrier. 

4. BOTTOM ROLLER, for anti-friction pipe carner. 
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No. 

6. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

PIPE AND WIRE CARRIER5.~(Continued. ) 

PLATE 34:. 

STA N D , for anti-friction pipe carrier; this is also made in all sizes from a I-way up ; a 
2-way is shown. 

T op R OLLE l" for plain and anti-friction PJpe earners. 

S HA F T, for top and bottom rollers; the Leng th vanes with the size of the pipe carner. 

S PLIT C OTT E R, -t/' x 173" , for roller shaft. 

W OO D S CREW, #1 5. } 
For side wire carrier. 

W OOD S CREW, #1 4. 

S T AND, for side WIre carner. 

W H EEL, for wire earners. 

13. STAND, for angle wire carrier; a I -way is shown, but it IS made also as a 2-way. 

14. RIVE T, /6" X 173" , for ang le wire carner. 

15. B ASE, for ang le wire carrier. 

16. STAN D, for common 2-way wire earners; this is made also as a 4-way and 6-way. 

17. S PLIT COTT ER, )i ff X 2-Yz" , serving as the shaft .for the wheels in ~-way common and 
angle wire carriers, and in 4-way and 6-way common wire carriers. 

18. S TAN D, for I-way common wire carrier. 

19. SPLIT C OTTER, )i " X 1-,%' '', for I-way ang le and I-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. 

Plate 4 gives another view of this place. 
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PLATE 35. 
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PLATE 36. 
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No. 

1. 

2. 

3. 

4. 

5. 

WIRE 

WIRE 

SPLIT 

PIEC.E 

PIECE 

EVE, 

EVE, 

LINK. 

OF #9 

OF 1" 

Part.s Relating to Pipe and Wire. 
BOLTS AND LAG SCREWS. 

PLATE 36. 

ORDER BY PLATE AND NUMBER. 

for use m connection with 718" pm. 

for use m connection with No. 3. 

SIGNAL WIRE. 

PIPE. This is drilled, plugged and threaded. 

6. SLEEVE, for No.5. 

7. RIVET, for joining Nos. 5 and 8. 

8. PLUG, for No.5. 

9. PIECE OF }4:" PIPE. This 1S drilled, plugged and threaded. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

2 " o. 

24. 

25. 

SLEEVE, for No.9. 

RIVET, for joining Nos. 9 and 12. 

P LUG, for No.9. 

T UR NED PIN, J18"x3:y8", for No. 14. 

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

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

SPLIT COTTER, TV' x l Yz' '', for Nos. 13 and 17. 

T URNED PIN, J'§" x 2ys", for No. 15. 

SHACKLE, Yz''' spread, for driving bar on one-arm dwarf signal; see Nos. 24 and 25 
below. 

SHACKLE, Yz''' spread, for balance levers, etc. 

TURNED PIN, .y§" x 1.y§", for Nos. 19, 22 and 23. 

SPLIT COTTER, 13-/' xl 1'8'\ for No. 20. 

SHACKLE HOOK. Used for fastening chain on selector hook bar. 

DOU BLE SHACKLE. Used on dwarf signals and at other places where W1re 1S to be run 
m two directions from a lever. 

TURNED PIN, Yz''' x 1 }4: ", for No. 18. 

SPLIT COTTER, 1'/' x 1", for No. 24. 

26. LAG S CREW, Yz''' x 2 Yz''', for fastening lamp brackets, selector bar guides, semaphore 
ladders, detector bar pipe guides, pipe carriers, dwarf-signal roller stands, vertical 
signal rod guides, etc. 

27. LAG SCREW, }4:" x 4", 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. 

28. LAG SCREW, }4:" x 6", for fastening double and triple ground levers, box crank bases, 
legs of Stevens machine, etc. 



BOLT AND N UT, Vs" 8Yz" .) 8 x 2, 

BOLT AKD NUT, Yz " 8Yz" 2 X 2, 

7" thick; if the post 
increased. 

BOLT AND NUT, Yz" 19 Yz" 2 X '" 2 , 

BOLT AND NUT, Yz" X 14;/z ", 

timber. 

4l. BOLT AND NUT, ~"x 9", for fastening part of double point switch and lock movement. 

42. BOLT AND NUT, ~"x 10", for fastening a crank stand to a cross tie. 

43. BOLT AND NUT , ~" x 11", for fastening part of double point switch and lock movement. 

44. BOLT AND N UT, ~"x 17", 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 56), 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. 



PLATE 37. 
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PLATE 38. 
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Adjusting Screws for Pipe and Wire. 
PLATE 38. 

A. WIRE ADJUSTING SCREW.-This IS also made as a turn-buckle like Fig. B. 

B. PIPE ADJUSTING S CREW, with a malleable iron turn-buckle; we can also furnish them 

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

C. SPECIAL . ADJUSTMENT.-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. 

No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
8. 

9. 

10. 

11. 

ORDER BY PLATE AND -NUMBER. 

SWIVEL, for Wire Adjusting Screw. 

WASHER, special ~", for Wire Adjusting Screw. 

PIPE NUT, for Wire Adjusting Screw. 

SCH.EW, for Wire Adjusting Screw. 

TURN-BuCKLE, for Pipe Adjusting Screw. 

NUT, for Pipe Adjusting Screw. t These are made with right and left-hand threads. 

SCREW, for Pipe Adjusting Screw.) In ordering specify which is wanted. 

BRACKET. 1 For 
SCREW. 

NUT, l7i". 
Fig. C. 

I 
SLEEVE. j 



PLATE 39. 
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Jaws. 
PLATE 39. 

T 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. 

ORDER BY PLATE AND LETTER. 

A. STANDARD WROUGHT J AW, lIs"x2:y8" pin. 

E. STANDARD SCREW JAW, lis" x 2:y8" pin. 

e. STANDARD WIDE J AW, lIs"x3Yz''' pin. 

D. SLOTTED JAW, for multiple bridge coupler, lis" x 2 Yz''' pm. 

E. SPECIA L JAW, for scotch block, lis" x 3" pm. 

F. PLAIN MALLEABLE JAW, lis" x 2:y8" pin. 

G. ADJUSTABLE LINK, 18" long; made of a standard wrought and a standard screw Jaw. 

H. VERTICAL ROD, for the one-arm dwarf signal. See Plate 57, Nos. 73 and 74. 

1. SCREW JAW, ~"rod, y§"xly§" pin. 

J. PIPE COMPENSATOR LI NK, lis" x 29/g" pins. 

K. ADJUSTABLE LINK, .12" long, made of a standard wrought jaw apd special screw- pw, 

pins lis" x 2:y8". 
L. JAW AND PISTON, for pneumatic signal cylinder, y§" x Ills" pm. 

M. ADJUSTABLE MALLEABLE LINK, for pneumatic signal post, y§" x Ills" pm, y§" eye. 

N. SPECIAL JAW, 1;4" rod, for the pipe connected one-arm dwarf signal, Yz'''x I~" pm. 

O. SPECIAL JAW, for pipe connected block signals, I" rod, y§" x I~" pin. 

P. SPECIAL JAW, 'for pipe connected interlocking signals, 1;4" rod, y§" x 1~" pm. 

Q. ADJUSTABLE LINK, for a mechanical slot, ~" rod, y§" x 1~" pins. 

R. ADJUSTABLE LINK, for main line indicator, ~" rod, screw jaw pin y§" x 1 ~", small Jaw 
pin Yz''' xI". . 

S. ADJ USTABLE LINK, for electric slots, Yz" rod, Yz''' x 1;4" pin, Yz" eye. 

T. ADJ USTAB LE L INK, for pneumatic s lots, Yz''' rod, Yz" xI;4" pin, Yz''' eye. 

U. SCREW JAW FOR SIGNAL POSTS, 1" rod, ~" tang, y§" x I~" pin. 
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PLATE 40. 
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The Mechanical Slot. 
PLATE 40. 

THIS 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 sig nal post, the signal to be con

trolled is fastened to the top of the case (NO.2), the levers in the two cabins 

are respectively connected with the rods (No.6) that lie in the case. The opera

tion is as follows: the reversing of either 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 

is now like that shown in the illustration, the lever to which the right-hand rod is 

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. 
No. 

1. BASE. 

2. CASE. 

3. COVER. 

4. TAP BOLT, for cover. 

5. ROLLER. 

6. ORDINARY R OD. 

7. SPECIA L ROD. 

8. LINK. 

9. S CREW JAW FOR LINK. 

10. TURNED PIN AND COTTER, for screw jaw. 



PLATE 41. 



• 
Chain Wheels. 

PLATE 41. 

WE HAVE two standard sizes of wheels, a 6" and an 8"; the 8" whee15 will 

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

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

A. VERTICAL 8" WHEEL.-It has a pIpe .carner 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 33), and at the abutments of 

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

B. STANDARD I-WAY VERTICAL 8" WHE EL, for the front wIre 10 a cabin; it IS made also 

as a 2-way. 

C. STANDARD I-WAY VERTICAL 8" WHEEL, for the back wIre In a cabin . 

D. STANDARD 2-WAY VERTICAL 8" Wi:--f EEL, for the back wire in a cabin. 

E. Low 6" VERTICAL WHEEL, used for special purposes, as at dwarf signals with indicators. 

F. SPECIAL 6" HORIZONTAL I-WAY WHEEL, used particularly at the one-arm dwarf signal. 

G. Box (6") WHEEL.-It is made as a 4-way, 6-way and 8-way; a 4-way is illustrated. 

H. COMMON 4-WAY 8" HORIZONTAL VVI-IEEL.-This is made also as a 5-way, 3-way, 2-wayand 

I-way, which latter is shown in Fig. I. 

1. Top VIEW OF A COMMON 1-WAY 8" H ORIZONTAL WHEEL.-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 42. 
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Chain Wheels. 
PLATE 42. 

ORDER BY PLATE AND NUMBER. 
No. 

1. WHEEL STAND, 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. 

2. STAND , for front wire vertical 8" wheel. 

3. STAND, for back wire vertical 8" wheel. 

4. STAND, for vertical 6" wheel. 

5. SHAFT, ¥S" diam., used for all wheels. 

6. STAND, for 6" box wheel, 4-way is shown; it 1S made also as a 6-way and 8-way. 

7. ORDIN ARY 6" wheel. 

8. BOTTOM WHEEL, for stand No. 1. 

9. ORDINARY 8" WHEEL. 

10. STAND, for 4-way horizontal 8" wheel; made also as I-way, 2-way, 3-way and 5-way. 

11. STAND, for I-way 6" horizontal wheel. Used mostly in connection with the standard 
one-arm dwarf signal. 
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Block Signal Stands. 
PLATE 43 • . 

A. HIGH S TAND.-In this stand the levers are entirely above the floor line. 

B. Low STA ND.-Here the levers ~xtend 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. 

No. 

~ . r l. - >f- ....l 

~ ~ 12. ~: 

~~ 3. 
0<: 0 

~ t-< l4. 

(!) r -z ;:.: D. 
- ....l f- Z 
j 0 6 . . 
'" - ~ 
:~ 1 7. 
~:, 
~ t-< L 8. 

ORDER BY PLATE AND NUMBER. 

STAND. 

SHAFT, M" diam."and cotters 1~"x j2'" for NO.4. 

SPECIAL WASH ER. M", for No.4. 

L EVER. 

STAND. 

SHAFT, Mil diam., and cotters l;,.i"x -l/', for No.8. 

CAST WASHE R for No.6. 

LEVER. 
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· Station Block Signals. 
PLATE 44. 

-THE 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 (90°), which separates the danger 

(horizontal) arid 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. 
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Standard ,Semaphores of the Pennsylvania Lines ' West 
of Pittsburg. 

PLATE 45. 

THE 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 ~nd 

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 s€maphore to block signaling 

IS shown. 

, 
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PLATE 46. 
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The Chicago & Northwestern R'y Standard Semaphores. 

PLATE 46. 

THESE 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 

clea.r 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 ate 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. 

THE 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 anns. 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 is 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 la~ t 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 lower arms which is unmistakable. 

The parts of these posts will be found illustrated on Plates 49, 50 and 51. 
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PLATE 48. 
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The Bracket Post. 
PLATE 48. 

THIS style is 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: 

1 2 4 

No.1 would be placed next to a paIr of tracks, on both of which trains run

nmg 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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No. 
1. 

2. 

*3. 

*4. 

*5. 

*6. 

*7 . 

*S. 

*9. 

*10. 

~-11. 

*12. 

*13. 

14. 

15. 

*16. 

*17. 

IS. 

19. 

*20. 

21. 

22. 

.; 

Main Line Semaphore Fittings. 
PLATE 49. 

ORDER BY PLATE AND NUMBER. 

DISTANT SIGNAL BLADE. ) 
. . " t In ordering state what casting on 

HOM E SIGNAL BLADE. ) 
Plates 50 and 53 it is to fit. 

RING. for Nos. 1, 4, 7 and S. 

RING, for Nos. 2, Q and 6. 

PLAIN R U\G. } 
For No.3. 

FILLETED RING. 

. WEIGHTED RING, for No.4; used only when the casting IS operated, by WIre. 

PLAIN RING. "1 

DO UBLE FILLETED RI NG. 

WEIGHTED RING. 

I . r For No.7, when used as a station block signal. 

J 
BACK LIG HT RI NG, for No.9; gwe diameter of the glass which it is to cover. 

PIECE OF GLASS, for anyone of the castings; made in all sizes and colors. 

SEMAPHORE BEARING, in ordering state which one of the castings it is to fit; used only 
when there is no back light. 

SEMAPHORE SHAFT. } 
For No. 16. 

BOLT AND NUT, Yz'''xS''. 

SEMAPHORE BEARING, in ordering state which one of the castings it IS to fit; used only 
in connection with a back light. 

STUD, ']/s" x 3 Yz", for vertical signal rod on No.7 . 

WASHER, ']/s ". } 
S 5 " 1/'; For No. 17. 

PLIT COTTER, s:I X 1}2 . 

STUD, §,i" x 2§,i", for vertical signal rod on Nos. 1, 2, 3, 4, 5, 6 and S. 

( For No. 20. 
SPLIT C OTTER, lor" X 1 ~". ) . 

WASHER, §,i". 

*23. BOLT AND NUT, ~"x 2", for fastening ring to lower hole in No.7. 

*24. BOLT AND N UT. ~"x 1 ']/s ", for fastening ring to No.1, and to upper hole in No.7. 

*25. BOLT AND NUT, ~"x q/s", for fastenin g rings to upper holes on Nos. 5 and 6. 

0)'26. BOLT AND N UT, ~" x 1 Yz' '', for fastening ring s to Nos. 2, S, 9, and lower holes on Nos. 
5 and 6. 

27. BOLT AND N UT, ~" x 1 ~", for joining Nos. 8 and 9. 

2S. BOLT AND NUT, ~"x I", for joining Nos. 5 and 6. 

29. BOLT AND NUT, yg" x lYz''', for fastening Nos. 1 and 2. 

30. W 0 ,< / " ASHEh., 7'4 ' for No. 14. 

3 1. WASHER, Yz' '', for No. 15. 

32. NUT, 'l./ " f 7'4 ' or 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. 

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

requi red. For fittings see Plate 49. 

ORDER BY PLATE AND NUMBER. 
No. 

1. ORDINARY SINGLE-LIGHT CASTI NG, 6,Yz''' glass. 

2. SPECIAL SINGLE-LIGHT CASTING, 8yg" g lass. 

3. BLOCK-STATION CASTING, with ring for glass. If the ring is wanted it must be ordered 

separately (see Nos. 5 and 6 Plate 49), 6Yz''' glass. 

4. BLOCK-STATION CASTING, 6Yz''' g lass. 

5. RIGHT-HAND Two-LIGHT CASTING, 8yg" g lass. 

6. LEFT-HAND Two-LIGHT CASTI~G, 8yg" g lass. 

7. PENNSYLVANIA COMPANY THREE-POSITION CASTING (see Plate 45), 6,Yz''' glass. 

8. CHICAGO & NORTHWESTERN R'y CASTING (see Plate 46), 6,Yz''' glass. 

9. BACK-LIGHT CASTING. 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. 

I I I 
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No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Main Line Semaphore Post Fittings. 

ORDER BY PLATE AND NUMBER. 

P IECE OF L ADDER. } 
L S Give length required. 

ADDER TAY. 

B RACKET, for semaphore la mp. 

B RACKET, for indicator la mp. 

C OUNTERWEIGHT. Give weig ht required. 

BOLT AND N UT, Ys" x3Yz", for No. 5. 

A DJUSTABLE. } 
R A Sig nal cranks. 

8. IGHT NGLE. 

9. } 
10. 

BASES, for Nos. 7 and 8. 

11. C OUNTERWEIGHT L EVER BASE, made m different sIzes. 

12. PIN, for No. 11. 

13. C OUNTERWEIGHT LEVER, used with pIpe connected sig nals. 

14. C OU NTERWEIGH T L EVER, used with wire connected sig nals. 

15. G UIDE, for v e rtica l signal rod. 

16. C LAMP, for No. 15. 

17. L INK, adjustable, used with mechanica l slot, jaw pms Ys" x 194' ''. 

18. V ERTICAL SIGNAL R OD, jaw pin Ys" x 1Ys", eye 94' ''. Give le ng th required. 

PLATE 51. 

19. R OD, for indicato r la m p shield, jaw pin Yz" x I", eye -H-". Give length required. 

20. R OD, fo r indicator, jaw pins Ys" x 1Ys" and Yz" x I". Give leng th required. 

21. I NDICATOR. 

22. A RM. 

23. 

24. 

25. 

26. 

27. 
28. 

29. 

30. 

31. 

32. 

33. 

34. 

BASE. 

S TUD, fo r No. 23. 

S HIELD, fo r indicators and for indicator lam p . 

B RACKET, for No. 25 . 

T RUNNION, for 

H AND R AIL. 

G UY R OD AND 

ralsmg lamp shield. 

t Give length required. 
NUTS. ) 

BOLT AND N UT, 94' '' 95" 
} For No. 

4 x.., . 
41. 

BOLT AND NUT, 94' '' x 14Yz". 
BOLT AND NUT, 94'''x 2Yz'' for No. $7. 

BOLT AND NUT, Yz" 8" 2 x , for No. 39. 

BOLT AND NUT, ~" 9" 8 x , for No. 4 2. 

II3 

t Relating to indicators only 

}- Relating to Bracke t Post only 

) 



MAIN LINE SEMAPHORE POST FITTINGS.-(Continued.) 

No. PLATE 51. 

35. BOLT AND N UT, ~"x 13", for corners of post and) 
for No. 37. 

36. BOLT AND NUT, ¥S" X 14 Yz ", for No. 40. 

37. BRACE, for chain wheel. 

38. W EDGE WASHER. 

39. SOCKET, for No. 28. 

40. STRUT, for No. 29. 

41. 

4~. 

K NEE BRACE. 

U PPER FASTENING. } 
For No. 29. 

LOWER FASTENING. 

PLATFO RM BRACKE~ 

BALANCE LEVER, for bracket post. 

W ASHER, ~", for Nos. 30 and 31. 

WASHER, I", for Nos. 9 and 10. 

WASHER, I" special, for No. 24. 

WASHER, ¥S" special, for N o. ~7. 

SHACKLE, ¥S", for Nos. 14 and 45. 

Relating to Bracket Post only. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

TURNED PIN, ¥S" X 1¥S", for jaws on No. 18 and left hand of No. 20 and for No. 50. 

SPLIT COTTER, -t'2"x1}i" for Nos. 27 and 51. 

60. 

61. 

62. 

TURNED PIN, Yz" x 1" for jaws on No. 19 and right hand end of No. 20. 

SPLIT COTTER, -l/' xl", for No. 53. 

SPLIT COTTER, sV' x 2 Yz", for No. 12. 

SPLIT COTTER, f6" X 1Yz" for Nos. 9, 10 and ~4. 

BOLT AND NUT, Yz" x I", for ladder end of No.2. 

BOLT AND NUT, ~/g" x2}i", for fastening platform to No. 44. 

BOLT AND NUT, }i" X ~", f0r ends of Nos. 13, 14 and 45, and for joining Nos. 15 and 
16 and Nos. 25 and 26. 

LAG SCREW, Yz" x 2 Yz", for fastening Nos. 1, 2, 3, 4 and 26 to post. 

RIVET, }i" x yg", for joining Nos. 21 and 22. 

RIVET, }i" x 1~", 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 caUed 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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Iron Main Line Semaphores. 
PLATE 53. 

THESE posts are most frequently used on elevated tracks, but are adapted to 
almost any kind of v.rork. The post, with indIcators, may carry SIX mdicators, 

as shown in the illustration, but by adding to the base (No. 3.2) a much larger 
number may be used. 

The two-arm post may also be · built with only one arm. 

ORDER BY PLATE AND NUMBER. 
No. 

1. PIECE OF L ADDER. 

2. VERTICAL SIGNAL ROD. These two ends are joined by a piece of X" pipe. 

3. BALANCE L EVER. 

:1 4. W EIGHT. In ordering, specify whether a 10, 14, 17, 20, 35 or 40 lb. weight IS 
~ 
'-' desired. 
Ui 
:r: ... 
o 

f:Q 

o ... 
z 
o 
:;; 
:;; 
o 
U 

oi 
· 0 ... 
..: 
u 
is 
z 

H 

5. BOL~ AND N UT, .y§"x3Yz''', for fast e ning No.4 to No.3. 

6. SEMAPHORE CASTING. For the wooden blade used with this casting see Plate 49 . 

7. RING, for No.6 . 

8. RING, for No.9. 

9. BACK LIGHT CASTING. 

10. SEMAPHORE SHAFT. Used on a post without indicators. 

11. LAMP BRACKET. 

12. Top BEARING. 

13. PIECE OF 4" PIPE, of which the post IS formed. 

14. GUIDE, for No.2. 

15. LADDER STAY. 

16. I NDICATOR ROD GUIDE, for Nos. 20 and 21. 

17. BRACKET, for No. 18. 

18. I NDICA TOR S I-IIELD. 

19 . 

20. 

21. 

INDICATOR. 

SCREW J AW. t vVhen joined by a piece of Yz''' pipe, Nos. 20 and 21 form the indi-
) cJ.tor rod. RIGID JAW. 

22. SHIELD ARM. 

23. INDICATOR ARM. 

24. .sEMAPHORE SHAFT. Made In different lengths, according to the number of 
Indicators. 

INDICATOR LEVER. 

SHAFT, for No. 25. 

LOCKING BRACKET. 

LEFT-HAND STAND. } 

RIGHT-HAND STAND. 

MOTION PLATE. 

For No. 27. 

25. 

26. 

27. 

28. 

29. 

30. 

31. PIN, for JOInIng Nos. 3 and 32. 

32. BASE. 

I r 7 



IRON MAIN LINE SEMAPHORES.-(Continued.) 

No. PLATE 53. 

~ See No. 10. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

BACK. } 
F' Intermediate bearing; used only in repairs. 

RONT. 

BOLT AND NUT, ¥S"x2Yz", for joining Nos. 33 and 34. 

INTERMEDIATE BEARING. 

PIN, for joining Nos . . 3 and 38. 

BASE. 

WASHER, %"-2", for Nos. 10 and 24. 

V\T ASHER, }i" -1)i", for No. 4l. 

STUD, }i" X 2}i", for connecting No.2 to No.6. 

TURNED PIN, ¥S" x 1¥S", for jaw on No.2. 

SPLIT COTTER, ! -r;" x 11'8", for Nos. 41 and 42. 

SPLIT COTTER, -A" x 2}i", for fastening Nos. 31 and 37. 

NUT, }i" diam., for end of Nos. 10 and 24. 45. 

46. BOLT, Yz"x1", for fastening No.1 to No. 12, and for fastening Nos. 11,12, 
17, 33 and 36 to No. 13. 

47. BOLT AND NUT, Yz" x 11'8'" for fastening end of No. 15 to No. l. 

48. CARRIAGE BOLT AND NUT, }Is"xlYz", for fastening wooden blade to No.6. 

49. BOLT AND NUT, }Is" x 1)i", for clamping No. 15 . . 

50. BOLT AND NUT, ~/g"x1", for clamping No. 16. 

51. BOLT AND NUT, )i" x 1Yz", for fastening No.7 to No.6, and No.8 to No.9. 

52. BOLT AND NUT, )i"x}i", for fastening No. 17 to No. 18. 

53. WASHER, 1"-lYz", for No. 24. 

54. WASHER. ¥S" -l}1s", for No. 63. 

55. FILLING PIECE, made of }iff pipe, for taking up space on No. 26, where casting 
No. 32 is too wide for ·the indicators carried on the post. 

56. LOCKING DOG. Fits into No. 27. 

57. BOLT, Yz" x l}1s", for fastening Nos. 28 and 29 to No. 32. 

58. BOLT,}Is" x l)i", for fastening No. 27 to Nos. 28 and 29. 

59. BOLT AND NUT, }Is" x 2", for No. 16. 

60. SPLIT COTTER, 1'8" x I", for Nos. 62 and 63. 

61. SPLIT COTTER, 3~" xl }iff, for N 0._ 24. 

62. TURNED PIN, Yz"x1)i", for Nos. 20 and 21. 

63. STUD, ¥S" x l}1s", for end of No . . 25. 

64. ROLLER, ¥S" -1 If, for No. 63. 

65. RIVET, )i"xYz", for fastening No. 18 to No. 22, and No. 19 to No. 23. 

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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llluminated Semaphores. 
PLATE 55. 

THIS is a most excellent device, smce by its use signaling is made perfectly 

'consistent, and a position sig nal 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 ordinary night sig nals, cannot be confounded with anything else; and 

more important still, the color of the lig ht does not change when the glass is broken. 

A. COMBI NED I LLUMINATED S EMAPHORE, with ordinary g lass in the casting. This may also 
be a rranged with only one g lass in the casting if so desired. 

B. PLAIN ILLUMINATED S EMAPHORE. 

ORDER BY PLATE AND NUMBER. 
No. 

1. G ALVANIZED I RON BACK. 

2. R OUND IRON . C LAMP WITH NUTS, for joining Nos. 1 and 7 to No. 12 or No. 13. 

3. 0 SEMAPHORE BLADE. 

4. RIGHT ANGLE REFLECTOR, for carrying li g ht from lamp to glasses In No. 13. 

5. C ORRUGATED R EFLECTOR, for back of No. 3. 

6. P LAIN R EFLECTOR, for No. 7. 

7. ELBOW. 

8. E LBOW RI NG. 

9. SEMAPHORE BEARING, for Fig . B. 

10. L AMP B RACKET. 

11. 

12. 

13. 

14. 

SEMAPHORE BEARING, 

S EMAPHORE C ASTING, 

S EMAPHORE C ASTING, 

R ING, for No. 13. 

for Fig" A. 

for Fig. B. 

for Fig . A. 

15. SHAFT AND C OTTER, for Nos. 9 and 11 (to support Nos. 12 and 13). 

16. SHAFT AND C OTTER, for Nos. 12 and 13 (to connect with vertical sig nal rod). 

17. W ASHER, for No. 16. 

18. BOLT AND NUT, Yz"x1 }i" , for fastening No.7 to Nos. 12 and 13. 

19. T AP BOLT, Yz " x ]Is", for joining Nos. 9 and 10. 

20. BOLT AND N UT, ?i" x 1}i", for joining Nos. 3 and 7 to No. 12 or No. 13. 

21. C ARRIAGE BOLT AND N UT, ?i"x1?i", for fastenin g No.3 to No. 12 or No. 13. 

22. BOLT AND NUT, ?i" x }i", for fastening No. 14 to No. 13. 

23. M ACHINE S CREW, ?i" x 12-32, for faste ning No.8 to No.7. 

24. \N OOD S CREW, #4, for fastening No. 1 to No.3. 

I2I 
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The Dwarf Signal with Indicators, . and the One=Arm 
Dwarf Signal. 

PLATE 56. 

T 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. 

THE ONE-ARM 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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Dwarf Signal with Indicators. 

PLATE 57. 

ORDER BY PLATE AND NUMBER. 
No. 

1. BASE. 

2. BEARING, for semaphore. 

3. BRACE, for shield. 

4. CLAMP, for shield support 

5. BRACKET, for lamp. 

6. MOTIO N PLATE. 

7. LOCK CASI NG. 

8. L EG, left-hand, for lock caSIng. 

9. LEG, right-hand, for lock casing. 

10. I NDICA.TOR. 

11. OPAL GLASS, for indicator. 

12. ARM, for indicator. 

13. SEMAPHORE RI NG. 

14. SEMAPHORE BLADE (rubber). 

15. CLIP, for blade. 

16. SEMA PHORE CASTING. 

17. BACKLIGHT CASTING. 

18. RING, for backlight casting. 

19. ARM, for shield. 

20. SHIELD, for indicator. 

21. SIGNAL P OST, 2 Yz" pipe. 

22. S CREW JAW, Ys" x lYs" pin, for semaphore rod. 

23. VERTICAL R OD, ~" diam., eye Ys", for semaphore. 

24. S CREW JAW, Yz " x I" pin, for indicator rod. 

25. R OD, Yz" diam., small jaw Yz" x 10" pin, for indicator. 

26. SPRING, for motion plate. 

27. BALANCE L EVER. 

28. PIN, I" x 7", for balance lever. 

29. B OLT AND NUT, Ys"x3Yz", for counter weight. 

30. C OUNTERWEIGHT, 10 lbs. 

31. L EVER, for indicator. 

32. SEMAPHORE SHAFT, varies In length according to the number of indicators. 

33. SHAFT,~" diam., for indicator levers. 

34. TAP BOLT, Yz"xJls", for lamp bracket. 

35. T AP BOLT, Yz" xl Yz", for fastening lock casing legs. 
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DW AR.F SIGNAL WITH INDICATOR.S.-(Continued.) 

No. PLATE 57. 
36. TAP BOLT, :Vs" X 1 ~", for fastening lock casing. 

37. BOLT AND NUT, :Vs" X 1 ~". for fastening shield support and clamp. 

38 B N I l " 't/" f' . h . OLT AND UT, /4- X 7'4 ' or stopping counterwelg t. 

39. BOLT AND NUT, ~"x y§", for fastening back light ring. 

40. BOLT AND N UT, ~"x 1", for fastening semaphore ring. 

41. PIN,~" x 1", for screw jaw No. 24. 

42. PIN, 0;" x 10;". for screw jaw No~ 22. 

43. PIN,~" x 118'" for jaw No. 25. 

44. PIN, 0;" x 1%", for driving semaphore casting No. 16. 

45. PIN, 0;" x 1~", for indicator lever No. 3l. 

46. BUSHING, %" diam., for indicator shaft No. 33; this vanes In length, depending on the 
number of indicators. 

47. ROLLER, 1/' x 1", for lever pin No. 45. 

48. BUSHING, %" x ~", for separating indicator arms No. 12. 

49. BUSHING, %" x :Vs", for separating indicator arm No. 12 from semaphore casting No. 16. 

50. WASHER, 0;", for pins No. 44 and 45, and semaphore shaft No. 32. 

51. WASHER, %" special, for semaphore shaft No. 32. 

52. SPLIT COTTER, -16" X 3" for balance lever pin No. 28. 

53. SPLIT COTTER, 18" x 1 ~", for pins Nos. 42 and 44, and for shafts Nos. 32 and 33. 

54. SPLIT C OTTER, 12" X 1", for pins Nos. 41, 43 and 45. 

55. LOCK PIECE. 

Single Arm Dwarf Signal. 

56. COMBINED BASE AND P OST CASTING. 

57. BEARING, for semaphore. 

58. LAMP BRACKET. 

59. BEARING, for crank. 

60. CRANK. 

61. BACKLIGHT RING. 

62. . BACKLIGHT CASTING. 

63. RUBBER DISC. 

64. S EMAPHORE CASTING. 

65. CLIP, for blade. 

66. SEMAPHORE RING. 

67. SEMAPHORE BLADE (rubber.) 
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SINGLE AR.M DW AR.F SIGNAL.-(Continued.) 

No. PLATE 57. 

68. SEMAPHORE SHAFT. 

69. SPRING, for semaphore shaft. 

70. ROLLER STAND. 

n. DO UBLE LUG, for motion rod. 

72. SPRING PLATE, for motion rod. 

73. V ERTICAL ROD, Yz" diam., .y§" eye, for semaphore. 

74. SCREW JAW, Yz"x 1~" pin, for semaphore rod. 

75. SPRING, for motion rod. 

76. MOTION ROD. 

77. DRIVI NG PIN, for motion rod. 

78. 

79. 

80. 

81. 

82. 

83. 

TAP 

TAP 

TAP 

TAP 

BOLT 

BOLT 

BOLT, 

BOLT, 

BOLT, 

BOLT, 

AND 

AND 

Yz" 1 Yz" 2 x 2, for bottom of lamp bracket. 

Yz". 10" 2 x 8, fo~ top of lamp bracket. 

Yz" I" 2 x , for fastening crank b earing. 

Yz" X JIg", for setting crank bearing. 

NUT, ¥S" 9" } 8 x",. 
For double lug No. 

NUT, ¥S" x 1 }.4:". 
7l. 

84. BOLT AND NUT, }i" x I", for fastening semaphore and backlight rings and rubber blade 
and disc. 

85. SPLIT COTTER, 0" x 10", for semaphore pin, backlight pin and roller shaft. 

86. SPLIT COTTER, 1'$" x I", for screw jaw. 

87. CLIP, for rubber disc. 

88. WASHER, special, .y§", for semaphore and backlight pillS. 

89. SEMAPHORE PIN. 

90. RIVET, Yz" x 20", for driving pill No. 77. 
91. BACKLIGHT PIN. 

92. BOTTOM ROLLER, for stand. 

93. Top ROLLER, for stand. 

94. SHAFT,.y§" x 3 Yz", for roller stand. 

95. TORSION BLOCK, for semaphore spring. 
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Self Compensating Pot Signal and Low Pot Signal. 
PLATE 58. 

A. SELF COMPENSATING POT SIGNAL.-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 POT SIGNAL.-I t 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 hig her if desired. 

No. 

1. 

2. 

3. 

4. 

5. 
-e::- 6. 
0 
;..; 7. C) 
z 
r: 8. «: 
..J 

"' ~ 9. 
'" f" 

10. P< 
«: 
p., 

II. 

12. 

13. 

14. 

z ~ r 15. 
"'0,... 
~::aO ) 16 <::;;P=l 1 e 

p., 0 0 I 
u,... l 17. 

g ( 18. 

C) I ~;.: 19. 
«: ..J 

oj ~ ~ 20. 
~ - I ~"" 2I. 

~ l22. 

H EAD. 

\lVEIGHT. 

ORDER BY PLATE AND NUMBER. 

BOLT AND NUT, Ys" x 3,%''', for -fastening weight to counterbalance lever. 

COUNTERBALANCE .LEVE& 

D OUBLE SHACKLE. 

TURNED PIN, 1" x 5", for supporting counterbalance lever. 

SPLIT COTTER, 3-i" x 2,%''', · for fastening pin No.6. 

STEEL SHAFT, lyg" x 14Yz''', on which head No.1 is supported. 

BASE. 

ROLLER. . ., 
SET S CREW, Yz''' x 1", for fastening head No. 1 to shaft No.8. 

T AP BOLT, ,%''' x 1", for holding shaft No.8 in place. 

BOLT AND N UT, ?iff x ~", for end of counterbalance lever. 

TURNED PIN, Ys" x lYs", and cotter, -rtf" x 178'" for fastening double shackle . . 

TAP BOLT, yg" X ~", for fastening vanes to heads. 

I NSIDE VANE. 

O UTSIDE VANE. 

DOWEL PIN, Yz''' x 2,%''', for fastening head No. 19 to shaft No. 20. 

H EAD. 

SHAFT. , 
CAST IRON BEARING, for shaft No. 20. 

BASE. 
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Lamps. 
PLATE 59. 

ORDER BY PLATE A~D LETTER. 

SQUARE SEMAPHORE LAMP, N. Y. e. & H. R. R. R. A. 

B. 

e. 
D. 

E. 

F. 

G. 

ROUND SEMAPHORE LAMP, one of the styles used on the Pennsylvania R. R. 

DI~TANT SIGNAL LAM P, Chicago & Northwestern R'y. 
\..-'" 

SEMAPHORE LAMP, 7" x 7" square, left-hand. 

SQUARE SEMAPHORE LAMP, sliding door. 

SQUARE SEMAPHORE LAMP, swing door. 

ROUND SEMAPHORE LAMP, sliding door. 

H. ROUND SEMAPHORE LAMP, swing door. 

1. (These lamps are used either for ' switch targets or for our Electric Banner Signal. 
J. \ They are interchangeable and h~ve the same socket. 

K. ( POT SIGNAL LAMPS.- They differ principally 10 the method of fastening them to the 
L. j pot signal. . . .. 

M. MAIN LINE SEMAPHO RE REFLECTING LAMP. 

N. DWARF SIGNAL REFLECTING LAMP. 

O. INDICATOR LAMP. 

P. ILLUMINATED SEMAPHORE LAM?' 
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• 
No. 

1. 

2. 

S. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

·Lenses and Burners. 
PLATE 60. 

ORDER BY PLATE AND NUMBER. 

C ONCAVE CORR UGA TED L ENS, s" diam. I 
PLAI N GLASS, made in all sizes and colo'rs. 

CO NCAVE CORRUGA TED L ENS, oli" diam. 

FLAT C ORRUGATE D LENS, f)" diarn. I In ordering state the color that is required. 

CONCAVE C ORRUGATED LENS, 5" diam. 

BULL'S EVE, 2" diam. 

C ONVEX C O RR UGA T ED LENS, 5}1s" diam. j 

THE L EADER B U RNER AND CHIM NE Y, l }1s" wick. 

THE X. L. B URNE R AND CHI MNEY, ¥S" wick. 

PERFECTION B URNER AND CHIMN EY, 1" wick. 

ZENIT H No. 2 B URNER, I" wick. I 
ZENITH N o. 1 B URNE R, ¥S" wick. 

~ NO AMERICAN DIAMOND B URNER, ¥S" wick. 
chimney. 

DRESSEL B URNER, ¥S" wick. 

j C OLLENDER B URNER, ~" 'k 5 8 WIC ' . 

SAVAGE N o. 1 B U R NE R, ¥S" wick. 
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Standard Cabin for Saxby & Farmer Improved 
Interlocking. Machine. 

PLATE 61. 

THIS style of Icabin 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 firs! 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. 

A. VERTI~AL SECTION through the lower door. 

B. VERTICAL SECTION through the lower rear corner. 

C. VERTICAL SECTION through the lpwer front corner. 

D. V~RTICAL SECTION through the upper floor and lower part of upper windows. 

E. VERTICAL SECTION through the eaves. 

F. HORIZONTAL SECTION through the upper windows and corner post . 

... 
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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, iron, brick or ston e. 

The overhanging cabin is intended to be placed between tracks where the 

space is limited; such a cabin may be seen on Plate 37. 

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 each direction . An 

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

I 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 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 is made for the Switch Cylinder. A Main Cylinder, 

however (see the note at the top of page 161), is made in several sizes, and the 

order in that case must read "No.1, Plate 71, 6" inside 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 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 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, owmg 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 m our · works, the address of which is 

SWISSVALE, PA. 
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The Electro=Pneumatic Interlocking Machine. 

PLATES 63 AND 64. 

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

name implies, ~lectricity 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 

Plate 64; the method of placing the switch indication box is shown on Plate 72 

(see also Nos. 36 and 37, Plate 73), and of the signal circuit breaker on Plate 75 

(see also Plate 100), 
* This machine is located at the Union Station, St. Louis, Mo. 

143 



PLATE 64. 

144 



THE ELECTRO-PNEUMATIC INTERLOCKING MACHINE.-(Continued.) 

PLATES 63 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 each 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 ~ith 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 gear 

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 i nter

locking (which, except that it is only half the size, is exactly the same as that 

used upon the . Saxby & Farmer Improved Machine), but must content ourselves 

with saying that its object is ~o prevent tile 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 vertical shafts, No. 59, Plate 66, are encased in hard rubber rollers that 

bear on their surfaces the semi-circular contact bands, No. 109, Plate ti8; 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:PNEUMA TIC INTERLOCKING MACHINE.-(Continued. ) 

PLATES 63 AND 64. 

locking which has been described as controlling the movement of the le:rers, and 

these two features form a remarkable safeguard against any troubles which might 

anse 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 illu~trated 

. 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 required to move 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 connected with it, as is the case with ordinary 

mechanical machines. The reduced size and weight of the machine also recom

mends it 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 65. 

This Plate illustrates the usual internal appearance of a cabin that contains 

a mechanical lever machine of l;;trge 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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Electro=Pneumatic Interlocking Machine. 

LARGE PARTS. 

ORDER BY PLATE AND NUMBER. 
No. 

1. ANGLE IRON (different lengths), for joining the legs No. 9 longitudinally. 

2. CHANNEL IRON (different lengths), for supporting the rubber plate, No. 11. 

3. FRONT PLATE. 

4. BACK PLATE. 

5. MIDDLE BEARING. 

O. COLUMN. 

7. INTERMEDIATE BAR, for stiffening machine transversely. 

8. RUBBER ROLLER BEARIN G. 

9. LEG. 

10. TABLE BRACKET. 

11. RU BBER PLATE, for contact strips. 

12. BINDING POST BOARD. 

13. LONG SWITCH LEVER. 

14. SHORT SWITCH LEVER. 

15. LATCH, for long switch lever. 

16. LATCH, for short switch lever. 

17. BRASS WASHER, for No. 18. 

18. SWITCH LEVER HANDLE. 

19. SIGNAL LEVER. 

20. SIGNAL QUADRANT. 

21. SIGNAL LEVER HANDLE. 

22. BRASS WASHER, for No. 21. 

23. MITRE GEAR, for signal shaft No. 53. 

24. SWITCH QUADRANT AND MITRE GEA R. 

25. MITRE GEAR, for No·. 57. I t runs in Nos. 23 and 24. 

26. SWITCH L EVER NUMBER. Black figure. 

27. SIGNAL L EVER NUMBER. Red figure. 

28. SWITCH L EVER SEGMENT. 

29. INDICATION LATCH BRACKET. 

30. LONG SWITCH INDICATION LATCH. 

31. SHORT SWITCH INDICATION LATCH. 

32. SIGNAL INDICATION LATCH. 

33. SUPPORT, for track model. 

34. CiRCUIT SHIFTER BAR, extends the whole length of the machine. 
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No. 

35. 

36. 

37. 

3R 

39. 

40. 

4l. 

42. 

4:3. 

44. 

45 . 

46. 

47. 

48. 

49. 

50. 

51. 
~') 
;}_. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

ELECTRO~PNEUMATIC INTERLOCKING MACHINE. LARGE PARTS.-(Continued.) 

MICA INSULATION. ~ 

FIBRE I NSULA nON. 
For No. 34. 

CIRCUIT SI-IIFTEr<. BASE. 

BINDING POST. 

PHOSPHOR BRONZE CO NTACT DISC. 

CIRCUIT SHIFTER CRANK. 

CIRCU IT SHIFTER ARM, with fibre point. 

SHORT SPRING. 

LONG SPRING. 

ARMATURE. 

~ For No. 37. 

j 

PLATE 66. 

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. 

MAGNET BUSHING. 

NUT, for No. 48. 

LOCKING BAR BRACKE~ 

LOCKING BAR (made in different lengths). 

LOCKING DRIVEI{. 

SIGNAL LEVER SHAFT. 

SWITCH LEVER SHAFT. 

COLLAR, for No. 54. 

SUPPORT, for No. 11. 

EXTENSION PIECE, for No. 59. 

COLLAR CLAMP, for joining Nos. 57 and 59. 

RUBBER ROLLER AND SHAFT. 

RUBBER BASE, . for signal circuit breaker. L These are ma~e both as a I-way and 5-way. 

BRASS GROUND STRIP, for No. 60. ) A I-way IS shown. 

PHOSPHOR-BRONZE CONTACT SPRING, PLATINUM P OINT. 

PHOSPHOR-BRONZE CONTACT S PRING, PLATIN UM DISC. 

IRON STRIP, for supporting No. 12. 

COVER, for No. 50. 

} For No. 60. 

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 III the bay window surrounded by his instrumen~s. 

Other views of this place are shown on Plates 52, 70 and 95. 
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Electro=Pneumatic Interlocking Machine. 

SMALL PARTS. 

PLATE 68. 

N OTE.- Where no particular r eference 1S made to any Plate 10 the text below it is to 
be understood that Plate 68 is intended. 

ORDER BY PLATE AND NUMBER. 
No. 

1 to 25 inclusive. Different forms of LOCKING DOGs. In ordering, state whether they 
are to be yg" or -Ar" thick. 

26. SAMPLE CROSS LOCK, yg" x yg". This part must usually be specially made for the 
place it is to fit. 

27. TRUNNION. State whether it is to carry one .or two tappets. 

28 to 33 inclusive. Different forms of TAPPETS. 

34. END L EVER, for transmitting the motion from the switch lever quadrant to the 
track model. 

35 to 38 inclusive. Different forms of LEVERS, for track model connections. 

39. BINDING POST, for main controlling circuits. It fits onto No. 12, Plate 66. 

40. BINDING POST AND SCREW. (This was formerly used in the place of No. 39. It 
should be ordered only for repa irs of machines built previous to January, 
1894.) 

4l. 

42. 

BINDING POST AND S CREW, Aor Nos. 34 and 60, Plate 66. 

SPRING, for No. 40. 

( 43. SLEEVE, for No. 19, Plate 66. 

PIN, for No. 43. 44. 

45. 

46. 

47. 

48. 

49. 

~ ~ 50. 

51. 

52. 

53 . 

54. 

I 55. 

l 56. 

PIN AND NUT, for Nos. 13 and 14, Plate 66. 

GUIDE S CREW, for Nos. 15 and 16, Plate 66. 

CAP SCREv" AND NUT. yg" xl;i ", for fastening No.7 to No.5, and No.7 to No. 
9, Plate 66. 

CAP SCREW AND NUT. yg"x 1", for fastening No. 2 to No. 9. Plate 66. 

CAP SCREW AND NUT. ;i" 1" 'I- x , for clamping No. 58, Plate 66. 

CAP SCREW ·AND NUT, ;i " ~" 'I- x 'I- ' for clamping No. 52, Plate 66. 

CAP S CREW, yg" x~ ", for fastening No.1 to No.9, a nd No.2 to No.8, Plate 66. 

C AP S CREW, yg" x :3 ;i", for fastening No: 29 to No.4. Plate 66. 

MACHINE SCREW. yg" X ~", for fastening Nos. 3 and 4 to No.1. Plate 66. 

RIVET, ;i" x yg ". 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.) 

MACI-IINE SCREW, 

MACHINE SCREW . 

~" x 12-32, for fastening No. 12 to No. 64, Plate 66. 

.y§" x 10-24. for fastening No. 92, Plate 68, to No. 52, 
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No. 

( 57. 

58. 

ELECTRO=PNEUMATIC INTERLOCKING MACHINE, SMALL PARTS.-(Continued.) 

PLATE 68. 

MACHINE SCREW, 0/8" X ~"-20, for joining two pieces of No.1, Plate 66. Screws 
are used on one end of a piece and rivets on the other. (See No. 54.) 

TAPER SCREW, 1J'B" X 12-32, for fastening Nos. 23 and 25 to Nos. 53 and 57, 
Plate 66. 

~ ~ 59: T APER SCREW, LVs" X 12-32, for fastening No. 20 to No. 53, and No. 24 to No . 
...... 

60. 

l 61. 

( 62. 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

vi 73. 
'" -< 
'" >Q 

74. 

75. 

76. 

77. 

78. 

79. 

80. 

81. 

82. 

8B. 

84. 

l 85. 

86. 

54, Plate ~6. 

SET SCREW, ~"x 10-24, for fastening No. 55 to No. 54, Plate 66. 

SET SCREW,~" X 8-32, for fastening No. 43, Plate 68, to No. 19, ~Plate 66, and 
No. 21, Plate 66, to No. 44, Plate 68. 

M ACHINE SCREW, 1J'B" X 6-32, for fasten ing Nos. 30, 31 and 32 to No. 29, Plate 66. 

MACHINE SCREW, I" x 12-32, for fastening track model board to No. 33, Plate 66. 

MACHINE SCREW, ']Is" x 2-60, for fastening No. 103, Plate 68, to track model 
board. 

MACI-IINE SCREW, ~"x 12-32, for fastening No. 11 to No. 2, Plate 66. 

MACHINE SCREW, ~"x 12-32, for fastening No. 28 to No. 3, Plate 66. 

M S 1/2 " X 10-32, . ACHINE CREW, 7 2 for fastening No. 37 to No. 34, Plate 66. 

MACHINE S CREW" }/g" x 12-32, binding screw for No. 39, and for fastening No. 56 
to No. 11, Plate 66. 

MACHINE SCREW, ~"x 12-32, for fastening No. 50 to Nos. 3, 4 and 5, Plate 66. 

MACHINE SCREW, }/g" X 6-32, for fastening No. 46 to Nos. 30, 31 and 32, Plate 66. 

MACHINE SCREW, -f-/ ' X 6-32, for fastening Nos. 61 and 63 to No. 60, Plate 66. 

MACHINE SCREW, ~"x.(i-32, for fastening No. 65 to No. 50, and for clamping 
No. 41, Plate 66. 

MACHINE SCREW, ~"x4-52, for fastening Nos. 99 and 100 to Nos. 34,35,36,37 
and 38. 

MACHINE SCREW }/g" x 4-40, for lug on No. 24, Plate 66. 

MACHINE SCREW, ~"x 4-40, for setting Nos. 35, 36, 37 and 38 on No. 104, also 
f<;>r top of Nos. 79 and 98. 

W OOD SCREW, ~"-#9, guide for spring on No. 34. 

WOOD S CREW, }/g"-#3, for fastening Nos. 109, 110, 111, 112, 113, 114, 115, 116 
and 117 to No. 11, Plate 66. 

W OOD SCREW, ~"-#6, for fastening No. 39. 

SCRKW PIVOT, for Nos. 34, 35, 36 and 38. 

N UT, ~"-32, for No. 38, Plate 66, and No. 40, Plate 68. 

RIVET, -tff" X }/g", for No. 89. 

W ASHER, tff"- -i-/' for No. 39. 

W ASHER, ~"-~ ", for No. 38, Plate 66, 'and No. 40, Plate 68. 

WASHER, TV '-~ ", for No. 38, Plate 66. 

W ASHER, TV' -fff", for No. ;)8, Plate 66. 

COPPER WASHER, H "-78", for No. 75. 
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87. 

88. 

89. 

90 . 

9l. 

92. 

93 

94. 

95. 

96. 

97. 

98. 

99. 

100. 

10l. 

102. 

103. 

104. 

105. 

106. 

107. 

108. 

r 109. 

e:> 110. z 
;;: 

11I. p.. 
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'" :I: 112. ... Z 
0 
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... ~ ~ 113. 
e:>Z 
z ~ 
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115. ~ 
if) ... 116. ot 
« 

A< 

l117. 

ELECTRO~PNEUMATIC INTERLOCKING MACHINE, SMALL PARTS.-(Continued. ) 

PLATE 68. 
BRASS R OLLER, for No. 40, Plate 66. 

PIN, for Nos. 87 and 93, Plate 68. (U sed also as a ' key for Nos. 40 and 41, 
Plate 66.) 

SPRING, for Nos. 15 and 16, Plate 66. 

P IN, for Nos. 13, 14 and 25, Plate 66. 

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

KEY, for No. 52, Plate 66. 

KEY, ' for Nos. 15 and 16, Plate 66. 

R UBBER BUSHING, U"-%'''·, for No. 33, Plate 66. 

RU BBER BUSHING, }i"- Vs", for No. 37, Plate 66. 

R UBBER POINT, }in X Yz", for No. 63, Plate 66. 

R UBBER BUSHING, .~.~{"-Ysf', for No. 98. 

BINDING P OST, for No. 47, Plate 66. 

} Connecting rods (any length), for Nos. 34, 35, 36, 37 and 38. 

SLEEVE, for joining two pieces of No. 100. 

STAPLE, for guiding Nos. 99 and 100. 

PIECE OF T RACK USED ON MODEL. If the part wanted is to be movable a special 
hole must be driIled in the end to receive No. 104. 

SHAFT, on which is mounted a piece of No. 103, and either of Nos .. 35, 36, 37 
or 38. 

SPRING, for No. 104. "-

S UPPORT, for fixed pieces of No. 1Q3: mounted on No. 64. 

R ESISTANCE COIL, made with resistance = Yz, 1 or 2 ohms, therefore specify which 
is required. 

COPPER WIRE, in gutta-percha insulation; any length. 

BAND, for No. 59, Plate 66. 

S PRING, for alternate rollers. } 

SPRING, for adjacent rollers. 
Signal cir:cuits. 

VALVE MAGNET S PRING. 

LOCK MAGNET SPRI NG . 
} For switch movement circuit. 

) 
\ F ORMS OF SPRIN~S, for signal circuits. 

L ONGITUDINAL STRIP, made in two thicknesses, #21 and #24, Brown & Sharpe 
gauge. 

C ROSS STRIP. 
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Electro=Pneumatic Interlocking Switch Valve and 
Cylinder. 

PLATE 69. 

THE arrang~ment 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 each of the magnets; the pressure, 

which is constant in the valve chamber, is derived from the main air pipe through 

a branch %" 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 slight 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 beneath the magnet on the right. From this space the 

air is admi~ted 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 ex~ites 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 remam 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 

is 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 is 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. 



PLATE 70. 
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PLATE 71. 
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Electro=Pneumatic Interlocking .switch Valve and 
Cylinder. 

PLATE 71. 

CYLINDERS are l?ade 5", 0" and (j Yz" inside diameter, therefore in ordering 

Nos. 1, 2, 3, 8, 16, 17, 18, 20 and 21 give the diameter of cylinder which they 

are to fit. 

ORDER BY PLATE AND NUMBER. 
No • . 

1. MAIN CYLINDER. 

2. BACK CYLINDER HEAD. 

3 . . FRONT CVLINDER H EAlJ. 

4. STUFFING Box. 

5. J AM N UT, for stuffing box. 

6. 

7. 

T H EAD BOLT AND N UT, Yz" xl}i" 

TAP BOLT, Yz" x 1 Yz" ~ For fastening cylinder heads to cylinder. 

8. FIBRE GASKET, for cylinder heads. 

9. TURNED PIN, for jaw No. 10. 

10. SCREW JAW, for piston rod No. 12. 

11. JAM NUT, for screw jaw No. 10. 

12. PISTON R OD. 

13. LEATHER PACKING. 

14. SPRING. For stuffing box. 

15. CAST I RON BUSHING. 

16. LEATHER PACKING, for mam piston No. 18. 

17. MAIN PISTON RING. 

18. MAIN PISTON. 

19. SHEET IRON WASHER, for main piston. 

20. MAIN PISTON FOLLOWEr:. 

21. STEEL SPRING FOLLowEH., for mam piston. 

22. SWITCH VALVE SEAT. 

23. SWITCH VALVE BODY. 

24. Bl{ASS HEX. N UT, for malll piston head, No. 18. 

25. AIR INLET. 
• 

26. TAP BOLT, Yz"xHYz", for JOining Nos. 1,22 and 23. 

27. YOKE. 

28. TAP BOLT AND JAM NUT, Yz"x2X ", for No. 27. 

29. HEAD, for valve body No. 23. 

30. FIBRE GASKET, for e nd of valve body. 
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ELECTRO-PNEUMATIC INTERLOCKING SWITCH VALVE AND CYLINDER.-(Continued.) 

No. PLATE 71. 
31. FIBRE GASKET, for packing valve seat and valve body Nos. 22 and 23. 

32. 

33. 

34. 

35. 

36. 

37. 

VAL VE PISTON. 

BRASS FOLLOWER. I 

STEEL SPRING FOLLOWER. ~ For 
I 

LEATHER PACKING. J 
CAP, for lock cylinder No. 37. 

LOCK CYLINDER. 

valve piston. 

38. LOCK PISTON. 

39. SPRING, for lock cylinder. 

40. MAGNET. 

41. MAGNET SHIELD. 

42. ARMATURE. 

43. INSIDE MAGNET CAP. 

44. OUTSIDE MAGNET CAP. 

Numbers 45 to 67 are much exaggerated 10 Slze when compared with numbers 1 

to 44. 

45. ARMATURE STEM. 

46. PIN VALVE. 

47. SPRING, for pin valve. 

48. FIBRE GASKET, for alr inlet No. 25. 

49. L EA THER PACKING, for inside of valve body No. 23. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

LEAD GASKET, for piston rod No. 12. 

LEAD GASKET, for ports in main cylinder No. 1. 

BRASS WASHER, ;i"-Yz", for binding screw No. 57. 

STUFFING Box BUSHING, for valve body No. 23. 

BRASS BUSHING, for air ports in main cylinder No. 1. 

RUBBER BUSHING, for binding screw No. 57. 

IRON MACHIN E SCREW, ¥S" x 8-32, for magnet case No. 40. 

BINDING SCREW,H" x 12-32, for magnet No. 40. 

BRASS TAPER SCREW, Yz" X ;iff -24, for plugging construction holes in valve body No. 23. 

BRASS TAPER SCREW, square head, Ys" x ¥S"-18, for plugging oil hole in No.2. 

BRASS TAPER S CREW, square head, Yu" x Yu" -18, for plugging oil hole in No.3. 

BRASS SCREW HEX. HEAD, guide for pin valve of cap No. 36. 

BRASS SCREW, SQUARE HEAD, guide for side pin valves. 

SADDLE. 

SLIDE VALVE. 
} For valve seat No. 22. 

DUST STRAINER, for air inlet in valve body No. 23. 

BRASS SPRING, for stuffing box bushing No. 53. 

P ACKINC NUT, for valve body No, 23. 



Patents Relating to the Electro=Pneumat ic System. 

NAME. DATE. NUMBER. 

GEO. WESTINGHOUSE, JR., FEBRUARY 1, 1881, 237,149 

H. TILDEN AND F . S. GUERBER, FEBRUARY 15, 1881, 237,787 

H. TILDEN, APRIL 12, 1881, 240,054 

GEO. WESTINGHOUSE, JR., APRIL 26, 1881, 240,628 

GEO. WESTINGHOUSE, JR, APRIL 26, 1881, 240,629 

GEO. WESTINGHOUSE, JR, AUGUST 2, 1881, 245,108 

GEO. WESTINGHOUSE, JR, AUGUST 9, 1881, 245,592 

GEO. WESTINGHOUSE, JR, AUGUST 23, 1881, 246,053 

O . GASSETT, OCTOBER 31, 1882, 266,957 

O. GASSETT, Re-issue, JANUARY 8, 1884, 10,434 

O. GASSETT, Re-issue, JANUARY 8, 1884, 10,435 

F. S. G UERBER, MARCH 6, 1883, 273,680 

F. S. G UERBER, JANUARY 29, 1884, 292,748 

GEO. WESTINGHOUSE, JR., FEBRUARY 1, 1887, 357, 109 

GEO. WESTINGHOUSE, JR., FEBRUARY 8, 1887, 357,296 

GEO. WESTINGHOUSE, JR., MARCH 1, 1887, 358,518 

GEO. WESTINGHOUSE, JR., MARCH 1, 1887, 358,519 

GEO. WESTINGHOUSE, JR., MARCH 1, 1887, 358,020 

GEO. WESTINGHOUSE, JR., MARCH 1, 1887, 358,521 

GEO. WESTINGHOUSE, JR., MARCH 1, 1887, 358,713 

GEO. WESTINGHOUSE, JR., MARCH 15, 1887, 359,303 

GEO. WESTIl'\GHOUSE, JR., APRIL 5, 1887, 360,638 

GEO . WESTINGHOUSE, JR, NOVEMBER 27, 1888, 393,596 

J. G. SCHREUDER, JANUARY 15, 1889, 396,239 

J. G . SCHREUDER, DECEMBER 9, 1890, 442,339 

GEO. WESTINGHOUSE, JR, AND J. G . SCHREUDER, FEBRUARY 10, 1891, 446,159 

J. G. SCHREUDER, JULY 19, 1892, 479,225 

J. G. SCHREUDER, JULY 26, 1892, 479,666 

J OHN P. COLEMAN, SEPTEMBER 18, 1894, 526, 179 

JENS G. SCHREUDER, SEPTEMBER 18, 1894, 526,328 

AND OTHERS. 
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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 aI?d dirt. The locking of the tandem movement is con
cea.led 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 als.o shown on the 
lower part ;:>J Plate 72. 

The mode of operation IS as follows : with the movt;ment 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. 3, 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 th~ 

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 Machin e, 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 proj ection 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 acfuated by the dog, as above described. 
A list of the parts will be found upon Plates 73 and '74. . 
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No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

] 3. 

L 14. 

15. 

16. 

17. 
18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

Double Point Switch and Lock Movement and 
Relative Parts. 

PLATE 73. 
SMALL PARTS. 

ORDER BY PLATE AND NUMBER. 
BASE. 

BOLT AND N UT, %''' x 10", for fastening No.1, Plate 73, to No.1, Plate 74. 
SWITCH CRANK. 

SWITCH CRANK STUD. 

SIDE ROLLER. 

STUD, for No.5; used at locking end of No. 1. 

STUD, for No.5; used at indication end of No. l. 

OPERATING ROLLER; bears against No.3, and is placed between Nos. 13 and 14. 

STUD, for No.8. 

LOCK PIN, with countersupk holes; placed in center of No. 13. 

LOCK PIN, with plain holes; placed at end of No. 13. 

LUG. Placed between and at each end of Nos. 13 and 14. 

Top SLIDE B;tR. 
t 

BOTTOM SLIDE BAR. 

STRAIGHT CAP. 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. 

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

BASE. 

SWITCH CRANK. 

SWITCH CRANK STUD. 

BOLT AND NUT, %''' x6,Yz''', for fastening locking end of No. 17, Plate 73, to 
tim ber No. 1, Plate 74. 

BOLT AND N UT, %,"x6", for fastening indication end of No. 17, Plate 73, to timber 
No.1, Plate 74. 

SIDE ROLLER. 

STUDS, r U sed at locking end of No. 17. 

for ~ Used at indication end of No. 17, 10 connection with No. 15. 

No. 22. l Used at indication end of No. 17, in connection with No. 16 or No. 36. 

OPEI{ATlNG R OLLER ; bears against No. 18, and placed between Nos. 32 and 33. 

STUD, for No. 26. 

L UG. Placed at each end of and between Nos. 32 and 33. 

29. STRIP, for joining locking ends of two Nos. 17, in order to form a tandem. 

30. UPPER LOCKING PLATE. Placed on No. 32. 

31. L OWER LOCK ING PLATE. 'Placed on No. 33. 

32. UPPER SLIDE BAR. 

33. ,LOWER SLIDE BAR. 
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DOUBLE POINT SWITCH AND LOCK MOVEMENT AND RELATIVE PARTS.-(Continucd.) 

No. PLATE 73. 
34. R AIL B RACE. . M ade In many differe nt sizes to suit the kind of rail. 

35. R AIL B RACE P LATE. Place d on the tie plate , No. 11, P la te 74, back of No. 

34, Pla t e 73. 

3f)' 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

4 7. 

48. 

49. 

50 . 

51. 

52. 

53 . 

54. 

55. 

56. 

57. 

58. 

I NDICATION Box . 

C OVER, fo r N o. 36. 

W ASHER, for N os. 4 a nd 19. 

W ASHER, for N os. 2, 20 a nd 21. 

. W ASHEH, for N o. 46. 

W ASHER, fo r Nos. 6, 23, 24 and 48. 

P IECE OF · DETECTOR B AR. 

S PLICE. t 4 bolts a nd 4 rivets a re used in each of 

S PLICE AND DRIVING PIECE C OMBINED. \ these. ( S ee Nos. 86 and 95.) 

DRIVING P IECE. 

S TUD, for No. 45. 

R AIL C LIP. This is m a d e III man y d iffe rent sIzes to suit the section of rail. 

STUD. \ 

S HORT H OOK BOLT AND N UT. r F o r N o. 47 . 

L ONG H OOK BOLT AND N UT. j 
L INK. 

S PRING. 

S PRING C LAMP. ( One h a lf o nly IS sh own.) 

C AP, for No. 55. 

PIPE G UIDE. 

E YE ROD. t T h e dri v ing rod IS fo rmed o f these two p a rts joined by a piece of 

S CREW J AW.) 1" p ipe. 

A DJUSTABLE LINK. This is u sed to co nnect the move m e nt with the switch and 

with the d e t ecto r b a r. 

,.; r 59. R OCKING S HAFT ARM . 
"" ..: 60. :t 

(fJ 

C!> 61. z 
;2 
u 

62. 0 
~ 

r.< 63. 
~ ~ 
0 64. ... 
C!> 
z 65. E: ..: 
'"' 66. r.< 
~ 

'" 67 . ... .,. 
..: 

l (:l., 68. 

69. 

P IECE OF H EXAGONAL R OCKII\'G S HAFT. 

BOLT AND N UT, ~" x 7" , fo r jo in ing N os. 62, 63 a nd 68. 

C AP, for N o . 63. 

JOURNAL Box. 

IN TERMEDIATE J OU'RN AL. 

END J OURNAL. 

S ET S CREW AND J AM NUT, for No. 65. 

S ET SCREW AND J AM NUT, for No. 59. 

P LATE, for No.6:). 

L OCKING B AR, with adj usta ble p w. 
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DOUBLE POINT SWITCH AND LOCK MOVEMENT AND R,ELATIVE PAI{TS.-{ContiDued.) 

No. 

70. 

71. 

72. 

73. 

74. 

75. 

76. 

77. 

FRONT ROD. 

LEFT-HAND F OOT. 

BOLT AND NUT, Ys" x 2-Vs", for fas tening Nos. 71 and 73 to switch rail. 

RIGHT-HAND FOOT. 

T URN;ED PIN, for Nos. 57, 58, 69 and 70. 

CRANK STAND. 

PIN, for No. 75. 

"T" CRANK. ( 
I 

PLATE 73. 

78. 

79. 

C OMPENSATING 

BELL CHANK. 

I In 
L EVEH. ~ 

I 

l 
ordering either of Nos. 77, 78 and 79, give the distance 

from end holes to center holes. 

80. DOG, for operating No. 108, bolted to Nos. 13 and 32. 

8 1. SQUAHE HEAD RIVET, for indication end of Nos. 32 and 33. 

82. SQUARE H EAD RIVET, for indication end of Nos. 13 ·and 14. 

83. BOLT AND NUTS, ;/z" x 3 ?i", for locking end of Nos. 13 and 14. 

84. BOLT AND N UT, ;/z" x 1;/z", for joining Nos. 54 and 55. 

85. BOLT AND NUT, ;/z" x 1Ys", for joining two pieces of No. 53. 

86. BOLT (RIVET HEAD) AND NUT, for fastening one half of Nos. 43 and 44 to No. 42 

(see No~ 95). 

87. TAP BOLT, -Vs"x~ ", for No. 80. 

88. STUD, for connecting No. 51 to No. 42. 

R9. WASHER, ~"-1?i", for No. 88. 

90. NUT LOCK, for Nos. 49, 50 and 72. 

91. NUT LOCK , for No. 61. 

RIVET, ;/z" 3;/z" 2 x 2. for joining Nos. 28. 32 and 

RIVET, ;/z" 2?i" 2 x "", for joining Nos. 12, 13 and 

RIVET, ;/z" 1Yz" 2 x 2, for fastening No. 35, Plate 

33. 

14. 

73. 

92. 

93. 

94. 

95. RIVET, ;/z" 1?i" 2 x 4' for fastening one half of Nos. 

to No. 11, Plate 74. 

43 and 44 to No. 42 

96. RIVET (BUTTON HEAD), ;/z"x1?i", for fastening No. 45 to No. 42. 

97. RIVET, ;/z"x10", for fastening No. 10 to No. 13. 

(see No. 86). 

98. RIVET, -Vs" x 1?i". for fastening Nos. 30 and 31 to Nos. 32 and 33. and for fastening 

(Plate 74). No. 10 to No. 11. 

99. SPLIT C OTTER, /6" x 4", for fastening No. 76 into No. 75. 

100. SPLlT C OTTER, 9" 2?i" 32 x 4 ' for Nos. 4 and 19. 

101. SPLIT COTTER, .JI" 1%" llf x 4 -' for Nos. 6, 23 and 24. 

102. SPLIT C OTTER, 3 " l yE" T6 x 8 , for Nos. 4:6 and 48. 

103. S PLIT C OTTER, 3" 1;/z" 31r x 2, for No. 74. 

104. SPLIT COTTER, 3 " 10" s)J" x 8, for No. 88. 
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DOUBLE POINT SWITCH AND LOCK MOVEMENT AND RELATIVE PARTS.- Continued.) 

No. 

r 105. 

106. 

107. 

r:..: 
108. 

co 
A 109. 
z 
< 
eo 110. co 

vi 111. 0 
z 
'" 112. ~ rn 

>= 
113. 

o-l z 114. 0 
~-

115. 0 

~ ~ 116. 0 
1= 
< 

117. u 
Q 
z 

H 118. 
0 ,.. 
0 119. z 
1= 

120. < 
o-l 
~ 

~ 121. 
'" 
~ 

122. < 

"" o-l 
123. o-l 

< ::;: 
rn 124. 

RIGHT-HA ND RUBBER BLOCK, for contact spring. 

L EFT- H AND R UBBER BLOCK, for contact spring. 

R UBBER BLOCK, for wire inlet . 

. SLIDE BAR. 

SIDE SPRING, for No. 108. 

Top PLATE. 

SECURING STRIP, for No. 110. 

CENTER JAW, for No. 108. 

SIDE JAW, for No. 109. 

CONTACT ROLLER, with rubber bushing. 

BRASS HEX. N UT, 10-32, for No. 123. 

HASP, for No. 37 

LINK. Fits into Nos. 108 and 112. 

RIGHT-HAND C ONTACT SPRING. 

L EFT-HAND CONTACT SPRING. 

R 3" 7k " f '" N 36 d 37 IVET, Tu x f8, or JOlntng os. an < • 

D OWEL PIN, for joining Nos . 112 and 117 to No. 108. 

BRASS WASHER, -S":/'-TV', for No. 126. 

STUD, for fastening No. 114 to No. 108. 

SQUARE HEAD SCREW, Yz" x 12-32, for No. 110. 

PLATE 73. 

126. 

126. 

MACIIINE SCREW, :ys" x 12-32, for fastening Nos. 105 and 106 to No. 36. 

MACHINE S CREW, Yz" x 12-24, for fast ening Nos. 118 and 119. 

l 127. MACI-IINE S CREW, fu" x 8-32, for fastening No. 109. 

LARGE PARTS. 
PLATE 74. 

No. 

1. OAK PLA NK, 4" x 12", for supporting movement. State whether wanted for a simple or 
tandem movement. 

2. CYLINDER C OVER. 

3. LID, for No.2. 

4. COVER, for tandem movement. 

6. COVER, for simple movement. 

6. CASTING, for lower end of Nos. 4 and 6. 

7. 

8. 

CASTING, 

CASTING, 

for end of No. 

for upper end 

2 that 

of No. 

9. RIM, for end of Nos. 4 and 5 

• 10. SWITCH R AIL SLIDE PLATE. 

11. TIE PLATE. 

IS joined to 

2. 

that IS joined 

Nos. 4 and 5. 

to No. 2. 



PLATE 74. 

17 1 



PLATE 75. 

o 

J 
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The Electro=Pneumatic Signal Valve and Cylinder. 
PLATE 75. 

THE 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 is 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 opening 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 whi(:h 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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Parts of EIectro=Pneumatic Si'gnaI Cylinder. 
PLATE 76. 

ORDER BY PLATE AND NUMBER. 
No. 

1. DOOR. 

2. CASE. 

3. M AGNET CAP. 

4. M AGNET C OVER. 

5. V ALVE BODY. 

6. CYLINDER. 

7. AIR INLET. 

8. ELBO W, SI XTY DEGRE ES. 

9. TA P BOLT, Yz" xl Yz ", for JOinIng cylinder to case and valve body to cylinder, 

10. MAGNET SHIELD. 

11. ARMATURE. 

12. MAGNET. 

13. PISTON HEAD. 

14. PI STON FOLLOWER. 

]5. TURNED PIN, .y§" x 1 fE", for Jaw No. 16. 

16. ] A w, for piston rod. 

17. PISTON ROD. 

18. FIBRE GASKET, for cylinder. 

19. RUB BER GASKET, for lower inside face of cylinder. 

20. LEATHER PISTON PACKI NG. 

21. STEEL SPRING F OLLOWER. 

22. ARMATU RE STEM AND N UT. 

23. PIN VALVE. 

24. BRASS SPRING, for pin valve. 

25. BINDING P OST S CREW AND ] AM N UT. 

26. BINDING POST AND NUT. 

27. BRASS WASHER, ] -/' -.y§", for binding post. 

28. R UBBE R BUSHING, for wire holes in case. 

29. RUBBER BUSHING, for binding post. 

30. MACHINE SCRE W, Yz" x 12-32, for ground wires on cylinder. 

31. BRASS WASHER, Ji" -Yz", for screw No. 30. 

32. CIRCUIT BREAKER PIN AND NUT, for jaw No. 16. 

33. DUST STRAINER, for air inlet. 

34. BRASS RING, for dust strainer. 

35. D OWEL PIN, used between cylinder and case. 

36. V ALVE PLUG. 

37. FIBRE RING, for air inlet. 

38. SPLIT COTTER, 3~" X 2", ·for joining cover with case. 

39. BI{ASS OIL PLUG . 

40. BRA SS AIR B USHING, for valve body. 
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PLATE 77. 
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Electro=Pneumatic Signal Circuit Breakers. 
PLATE 77. 

A. SINGLE CIRCUIT BREAKER. 

B. DOUBLE CIRCUIT BREAKER. 

C-H. SIX DIFFERENT ARRANGEMENTS OF CONTACT SPRINGS. 

Figures A and B are placed upon the bottom part of the cylinder of an electro

pneumatic 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. 

No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
8. 

8. 

10. 

ll. 

12. 

13. 

14. 

ORDER BY PLATE AND NUMBER. 

BASE, for Fig. A. 

BASE, for Fig. B. 

TH UMB SCREW, }i" X 10-32. 

NUT, ;.i"- 32. 
W ASHER, ;.i"-Yz". 

l 
i- For 
I 
j 

Nos. 6 and 7. 

BINDI NG P OST, with platinum contact point; seen on le ft-hand 111 Figs. C, D and E. 

BINDING POST, without contact point; seen in Figs. F, G and H. 

CAP SCREW, }i" x-A;" -18, for setting Nos. 1 a nd 2. 

RUBBER B USHI NG, ;.i"-VB", for openings in legs of Nos. 1 and 2. 

R UBBER D OWEL PIN; for adjustment of Nos. 11, 12, 13 and 14, to the legs of Nos. 1 and 2. 

FIBRE INSULATION, placed between the legs of Nos. 1 and 2 and Nos. 12, 13 and 14. 

Shown 111 Figs. C and F. I Different forms of PI-IOSPI-IER BRONZE CONTACT SPRINGS; 
I 

Shown 111 Figs. D and G. I- 111 ordering. state whether or not it IS to be used 
I with the loop No. 15. Shown 111 Figs. E a nd H. j 

15. Shown 111 Figs. F, G and H; PHOSPHER BRONZE Loop. ~ 

16. 

17. 

18. 

19. 

20. 

FIBRE INSULA TION, for bottom of Nos. 12 and 14. 

ESCUTCHEON PIN, for faste ning No. 16. 

SOCKET, for top of Nos. 13 and 14. I 
I B USHING, for No. 18. 

R OD that extends from the signal 
down to Nos. 13 and 14. 

I- See 
cylinder I 

j 

Figs. D, E, G and H . 



PLATE 78. 



Electro=Pneumatic Semaphore Signals. 
PLATE 78. 

THERE is 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, anyone 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 

figure 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 i' on page 181. 
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Semaphore Post Fittings for Electro=Pneumatic Main 
Line Signals. 

\ PLATE 79. 

N o. 
ORDER BY PLATE ND NUMBER. 

1. HOME SIGNAL BLADE (ASI-I). 

2. DrSTANT SIGNAL BLADE (ASH). 

3. PIECE OF L ADDER. 

4 . LADDER STAY (different le ng ths). 

5. SEMAPHORE CASTING (used in connection with a back light). 

6. BACK LIGHT RING. 

7. BACK LIGHT CASTING. 

8. BEARING, for shaft No.9. 

9. SHAFT, for Nos. 5 and 7. 
10. SEMAPHORE CASTING (used when no back light is required). 

11. RING, for Nos. 5 and 10. 

12. PLAIN GLASS, for Nos. 5, 7 and 10; made in different sizes and colors. 

13. -BOLT AND NUT, Yz " x 8", for fastening Nos. 8 and 14 to semaphore post. 

14. BEARING WITH FIXED PIN, for No. 10. 

15. LINK WITH SCREW J AW, for connecting No. 21 to s ignal cylinder piston; see No. 16, Plate 76. 

16. LAMP BRACKET. 

17. COU NTERWEIGHT. This is made both as a 40-lb. and 56~lb . weight. 

18. BOLT AND NUT, §/g" x 4", for fastening No. 17 to No. 21. 

19. C OUNTERWEIGHT LEVER STAND. 

20. LAG S CREW, }i" x 4", for fastening No. 19 to semaphore post. 

21. COUNTERWEIGHT L EVER. 

22. VERTICAL SIGNAL R OD WITI-I SCREW J AW ; in ordering give distance between ce ntres of holes. 

23. L AG S CREW, Yz" x 2 Yz ", for fastening Nos. 4 and 16 to semaphore post. 

24. BOLT AND N UT, :Ys" x 1Yz ", for faste ning Nos. 1 and 2 to Nos. 5 and 10. 

25. Yz " x I", for joining Nos. 3 and 4. BOLT AND NUT, 

26. /i"x }i", for end of No. 21. BOLT AND N UT, 

27. /i " xl Yz ", for fastening No. 6 to No.7. BOLT AND N UT, 

28. /i" x I rs", for fasten ing No. 11 to Nos. 5 and 10. BOLT AND N UT, 

29. TURNED PIN, §/g" x 2-A;", for screw jaw on No. 22; used in connection with link (No. 42, 
P late 100), of signal circuit breaker. 

30. T URNED PIN, §/g" x 1 fE", for jaw of No. ] 5. 

31. TURNED PIN, §/g" x 1 }i", for screw pw on No. 22; used only when no circui t breaker 
is connected with signal. 

32. 

33. 

~34. 

35. 

36. 

37. 

38. 

39. 

SPLIT COTTER, -!,/'x1/i", for Nos. 29,30,31 and ends of No.9. 

NUT}i" ~ . 
, 4-'0. / " For ends of No. 9. 

WASHER, }4 . 

SPLIT C OTTER, 3\-" x 2". ~ . 
For pIns on Nos. 14 and ]9. 

WASHER, I ". . 

SPLIT C OTTER, -!/' xl Yz". } . 
H T 7/r " For pins on Nos. 5 and 10. 
V \ ASHER, J8 . 
WASHER, Yz", for No. 13. 
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Electro=Pneumatic Dwarf Signal. 
PLATE 80. 

THIS 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 connection . 

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. P OST. 

2. CAP. 

3. L AMP B RACKET. 

4. SEMAPHORE C ASTING.-This IS the common form; there are several others to suit special 
R. R. standards: 

5. R UBBER S EMAPHORE DISC. 

6. I RON PLATE, for No. fl. 

7. SEMAPHORE RI NG, for holding g lass. 

8. R UBBER BLADE. 

9. IRON PLATE, for No.8. 

10. BACK LIGHT C ASTING. 

11. BACK LIGHT RING. 

12. SEMAPHORE S HAFT. 

13. T URNED PIN, Yz" x 10/8", and cotter 7S" x ~", for JOlOlO g Nos. 12 and 14. 

14. VERTICAL SIGNAL R OD. 

1 5. MAIN SPRING; it encircles No. 14. 

16. S CREW J AW, for No. 14. 

17. T URNED PIN, Yz" x l;i", and cotter 7S" x ~", for joining Nos. 16 and 28. 

18. VALVE C OVER. 

19. CIRCUIT BREAKER C OVER. 

20. B ASE, for magnet and valve. 

21. FIBRE G ASKET, for packing Nos. 20 and 29, and Nos. 27 and 28. 

22. GAS PI PE, Yz" x 3 ~", for joining Nos. 20 and 23. 

23. PISTON AND FOLLOWER NUT. 

24. SPRING FOLLOWER. 

25. L EA TI-IER PACKING. 

26. PISTON FOLLOWER. 

27. CYLINDER. 

28. C YLINDER HEAD. 

29. VALVE BODY. 

30. U NION. 



No. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

UNION NUT. 

UNION SWIVEL. 

ELECTRO-PNEUMATIC OW ARF SIGNAL.-(Continued.) 

CIRCUIT \3 IZEAKER BASE. 

CIRCUIT BREAKER LEVER. 

MAGNET. 

ARMATURE. 

MAGNETIC SHIELD. 

OUTSIDE MAGNET C OVER. 

INSIDE MAGNET COVER. 

HEX NUT, ¥S", for end of No. 12. 

SPLIT COTTER, !r/' x l;i", for ends of No. 12. 

HEX N UT, Yz", jam nut for Nos. 14 and 16. 

'

IT 5'/"" f N 40 IV ASHER, /8, or o. . 

44. WASH ER, Yz", for No. 42. 

45. BOLT AND NUT, yg" x 1Yz", for JOining Nos. 1 and 2. 

PLATE 80. 

46. BOL T AND NUT, ;i" x 1;i", for JOining Nos. 4, 5 and 6; Nos. 4 and 7; Nos. 4, 8 and 9. 

47. BOLT AND NUT, ;iff X 1", for joining Nos. 10 and II. 

48. CAP S CREW, yg" x 1 ;i", for joining Nos. 20 and 29, upper holes. 

49. CAP SCREW, yg" X ~", for joining Nos. 20 and 33. 

50. TAP BOLT, Yz" x 1", for joining Nos. 1 and 3. 

51. Cu SCREW, ;iff x ~", for joining Nos. I, 18 and 19. 

52. CAP S CREW, yg" xl Yz ", for joining Nos. 1, 20 and 2'1, lower holes. 

53. TAPER MACHINE SCREW, ¥S" x 1\" -24, for oil hole in No. 28. 

54. BINDING S CREW, H" x 12-32, fo r No. 35. 

55. R UBBER BUSHING, s":s" x yg", for No. 54. 

56. B W 7" 1/" f RASS . ASHER, 32 x}z , or No. 54.' 

57. BINDING POST, for No. 33. 

58. BINDING POST N UT, ;i"-32. 
59. BINDING POST SCREW, ]/S" x 10-32. 

60 . RUBBER B USHING, ~i" x yg", for No. 57. 

61. ARMATURE STEM AND NUT. 

62. PIN VALVE. 

63. SPRING FOR No. 62. 

64. C ONTACT SPRING, platinum point, for circuit breaker. 

65. CONTACT SPRING, platinum disc, for circuit breaker. 

66. MACHINE SCREW, l;i" x 10-32; stop for No. 34. 

67. SPRING; it encircles No. 66. 

68. SHAFT, for joining Nos. 33 and 34. 

69. ADJUSTING S CREW AND NUT, for No. 34. 

r84 



185 

.~- -.. -------~----.---

The Electro=Pneumatic 
Iron Main Line Semaphore 

Post. 
PLATE 81. 

THIS 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 signals 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. 

THIS 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 85. 

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 san;e 

time opening the exhaust on that side of the piston; and, second, by charging the 

val ve 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 whid}. appear above the push buttons are m 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. 

Of the two figures on Plate 82, the upper one illustrates the machine closed 

up as it appears when ready for use; the lower Ol1e 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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Parts of Electro=Pneumatic Push Button Machine. 
PLATE 83. 

ORDER BY PLATE AND NUMBER. 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
8. 

9. 

END BEARING, for lid; made both as a right and left-hand, a left-hand IS shown. 

GUIDE, for No.3. 

10. 

11. 

12. 

13. 

14. 

15. 

LOCK PIN. 

SPRING. } . 
For No.3. 

K NOB. ' 

BRACKET, for No.7. 

SUPPORTING STRIP, for lid. 

LEFT-HAND SWIVEL PLATE. } 

RIGHT-HAND SWIVEL PLATE. 
Fits into No. 1. 

PIECE OF GROUND STRIP, for No. 17. 

HAN GING PIECE, for supporting case. 

WALKING BEAM. 

ROLLER for No. 12. 

DOWEL PIN, for No. 13. 

J AW, fits into No. 21 and connects with No. 12. 

16. R UBBER BUSHING, for No. 15. 

17. BRACKET, for No. 12. 

18. SPRI NG, for No. 19. 

19. STOP PIN, for No. 12. 

20. C AP, for No. 21. 

21. CYLINDER,for Nos. 22 and 23. 

22. C ELLULOID PUSH BUTTON. 

23. HARD RUDBER P USH BUTTON. 

2:1:. ' CONNECTING BAR, for line wires. 

25. 

26. 

27. 

28. 

29. 

130. 

31. 

32. 

33. 

34. 

35. 

CONTACT SPRING. 

STRI P, for joining two of No. 25. 

GROUND STRIP, for N o. 32. 

PIECE OF I NSULATED \tV lIm. } 
T • Give length required. 

PIECE OF \tv IRE, 111 rubber tube . 

MAGNET BRACKET. 

BACK STRAP, for No.3'> 

P AIR OF MAGC\TETS. 

SHAFT, for No. 35. 

INDICATOR NUMBER, fits into No. 35. 

ARMATURE. 



No. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

PARTS OF ELECTRO-PNEUMATIC PUSH BUTTON MACHlNE.-(Continued.) 

BINDING POST AND SCREW. 

BRASS W ASHER. ?i"-Yz"'} 
HEXAGONAL NUT, ?i"-32. For Nos. 36 and 39. 

BRASS SCREW, h"tr" X ?i"-32, for fastening No. 17 to the lid. 

MACHINE SCREW, H-" X 6-32, for joining Nos. 12 and 17. 

MACHINE SCREW, T'1f" X 6-32, for fastening No. 15 to No. 12. 

MACHINE SCREW, -A" X 10-32, trunnion for No. 33. 

MACHINE SCREW, :yg" X 8-32, for fastening Nos. 31 and 32 to No. 30. 

MACHINE SCREW, Yz" x 12-32, for fastening No. 7 to Nos. 1 and 6. 

M ACHINE SCREW, ?i" x 6-32, for fastening wires to No. 24. 

COPPE R WASHER, i'/' -3/8", for No. 45. 

BRASS WASHER, ~"-:yg", for No. 48. 

BRASS RIVET, for joining two pieces of No. 7. 

WOOD SCREW, #6 flat head, for Nos. 8 and 9. 

WOOD SCREW, #6 round head, for No. 25. 

Wocm SCREW, #7 round head, for fastening No. 30 to the case. 

WOOD S CREW, #8 flat head, for Nos. 6 and 11. 

PLATE 83. 

PLATE 84. 

Newark Bay Draw Bridge, Central Railroad of New Jersey, protected by the 

Electro-Pneumatic Automatic Block Signaling System. This system covers the 

line between Jersey City and Bound Brook, a distance of 30 miles. 



PLATE 84. 

I9 I 



PLATE 85. 

I 1 2 

3 
6 

4 

20 21 

T9 2 



Direct Acting Electro=Pneumatic Switch Valve and 
Cylinder. 

PLATE 85. 

THIS arrangement is used in connection with the Pneumatic Push Button Machine 

(Plate 82), for the purpose of throwing the switches in distributing yards. 

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 exception 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 NUMBER. 

FOR. THE PARTS OF THE SWITCH VALVE SEE PLATE 000. 
No. 

1. VALVE SEAT. 

2. BRASS BUSHING, for connecting valve seat with valve body. 

3. CAP (SCREW), for replacing lock cylinder in valve body. 

4. FIBRE 'GASKET, for inner ring of No. 1. 

5. SCREW STUD AND NUT, for joining Nos. 1, 11 and valve body. 

6. BOLT AND N UT, .y§" x 1.y§", for joining Nos. 10 and 11. 

7. BRASS OIL PLUG, Yz"x.y§", for Nos. 1 and 11. 

8. 

9. 

10. 

·ll. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

PISTON ROD AND FOUR NUTS. 

PISTON HEAD. 

FOUNDATION PLATE. 

C YLINDER. 

FIBRE GASKET, for joint between Nos. 1 and 11. 

LEATHER PACKING. I 
GUIDE RING. I 

I t For the Piston Head. 
FOLLOWER. I 
F OLLOWER · N UT. j 

JAM NUT. ') 

PACK ING NUT. I 
LEA THER PACKING. t For the Stuffing Box. 

F OLLOWER. I 
F OLLOWER SPRING. j . 
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Condensing Appliances. 
PLATE 86. , 

A. MAIN RESERVOIR.-This IS placed usually 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. AUXILIARY RESERVOIR.-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. FLEXIBLE CONNECTION WITH U NION.- U sed between the auxiliary reservoir and the switch 

movement. 

D. OAK Box AND CovER.-For contaInIng the auxiliary reservoir. As this IS placed under

ground it is made very strong but entirely without finish. 

E. CONDENSING COIL.-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. 

A. FOUR CELL STORAGE BATTERY, of the size and number of elements usually employed 
in the Electro-Pneumatic Interlocking system. 

B. AUTOMATIC SWITCH. 

C. RESISTANCE COIL. 

D. 

E. 

F. 

G. 

No. 

2. 

3. 

4. 

5. 

6. 

7. 
8. 

9. 

10. 

11. 

12. 

13. 

FIVE PLATE. "1 

-I 
SEVEN P LATE. l El t ( ~ emen s 
NINE PLATE. I 
E LEVEN PLATE. j -

of different sizes ready for placing In a pr. 

ORDER BY PLATE AND NUMBER. 

POSITIVE E LEMENT. 

NEGATIVE ELEMENT. 

J AR. 

OUTSIDE STRIP. i 
SEPARATING STRIP. 1- Hard rubber. 

BOTTOM STRIP. j 
L EAD C ONNECTING PIECE, for joining Nos. 1 and 2. 

S PECIALLY I NSULATED C OPPER WIRE; give length required. 

ALUMINUM SCREW R OD. '1 

ALUMINUM S QUARE N UT. ~ 
J 

For fastening Nos. 7 and 8 to Nos. 1 and 2. 

ALUMINUM W ASHER. 

L OWER CUP. I 
( Used as insulators for No.3. 

U PPER C UP. ) 
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Generator for Charging Storage Batteries. 
PLATE 88. 

THE Electric Generator use_d by us in connection wi~h the Electro-Pneumatic 

Interlocking and Block Signal Systems, for the storage of electrical energy 

is illustrated 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 builtin 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, self-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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PLATE 89. , 
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Switches for an Electric Current. 
PLATE 89. 

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 I-way as shown up to an indefinite number. 

ORDER BY PLATE AND LETTER. 

A. 4-WAY SWITCH. 

B. 2-WAY S W ITCH. 

C. I-W AY SWITCH. 

201 



PLATE 90. 

202 



Automatic Engine. 
PLATE 90. 

THIS 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 ~entral 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 91. 

A. 

B. 

C. 

GATE VALVE. 'I 
. I U sed with 2" 

FLANGE UNION, see Nos. 17, 18, 19 and 20, may have either 4 or 5 bolts. r- d" . J an 3 p ipe. 
EXPANSION JOINT, see Nos. 21 to 27. 

ORDER BY PLATE AND NUMBER. 
No. 

1. PIECE OF 3" PIPE. 1 
2. PIECE OF 2" PIPE. 

I 
3. PIECE OF I" PIPE. r- State whether the pipe IS to be galvanized or not. 

4. PIECE OF ~" PIP~. I· 
5. P IECE OF Yz" PIPE. j 

6. H OOK, for supporting Yz" pipe. 

A gu ide for pipe placed on st akes IS shown o n Plate 102, No. 10. 

7. P LAIN . T. 

8. R EDUCING T. 

9. SLEEVE. 

10. PLAIN ELBOW. 
l. Made to fit Nos. 1 t o 5. State whether the piece IS to be gal-

I vanized or not. 
11. STREET E LBOW. 

12. 

13. 

14. 

15. 

16. 

PLUG. 

R EDUCING BUSHING. j 

l 
COCK, with union. ~ Used 

I· 
J 

PLAIN C OCK. 

UNION. 

with Nos. 3, 4 and 5. 

17. 

I S. 

19. 

20. 

FLANGE, the nut fits against this. l 
FLANGE, the bolt h ead fits against thi s. ~ Relating to B only. 

BOLT AND N UT, for joining Nos. 17 and 18. I B, above. 

C OPPER GASKET, for packing Nos. 17 and 18. J 

21. CYLINDER. 

22. PISTON. 

23. GUIDE ROD AND NUTS. 
" 

24. GUIDE COLLAH. Relating to Conly. 

25. STUFFING Box RING. 

26. NUT. 

27. ASBESTOS PACKING. 
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Electro=Pneumatic Switch Lock. 
PLATE 92. 

THIS 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 pI unger, 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. 
No. 

1. BASE. 

2. E ND CAP, for base. 

3. LID OF COVER. 

4. COVER. 

5. PADLOCK. 

6. FIBRE GASKET, for face of cylinder. 

7. CYLINDER. 

8. STEEL LOCK SPRING. 

9. L OCK. 

10. PISTON H EAD. 

11. LEATHER PISTON P ACKING. 

12. BRASS PISTON FOLLOWER. 

13. P LUNGER. 

14. MAGNET SHIELD. 

15. ARMATURE. 

16. PLUNG ER B ASE. 

17. MAGNE T. 

18. V ALVE BODY. 
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ELECTRO-PNEUMATIC SWITCH LOCK.-(Continued.) 
No. PLATE 92. 

19. UNION COUPLING. 

20. SWIVEL, for union coupling. 

21. N UT, for union coupling. 

22. TAP BOLT AND N UT, Yz" x lYz", for joining base No.1 and cylinder No.7. 

23. T AP BOLT AND N UT, }Is" x 1}1s", for joining base No. 1 and e nd cap No.2. 

24. TAP BOLT, }Is" x 134''', for joining cylinder No. 7 and valve body No. 18. 

25. T AP BOLT, }Is" X ~", for joining base No.1 to cover No.4. 

26. ARMATURE STEM AND NUT. 

27. PIN V ALVE. 

28. SPRING, for pm valve. 

29. BINDING SCREW, i ~ " x 12-32, for electric wires on magnet. 

30. R UBBER BUSHING, for magnet binding screw. 

31. BRASS WASHER, 34'''-Yz'', for magnet binding screw. 

32. S CREW, for binding post. 

33. BINDING POST. 

34. RUBBER B USHING, 34' '' x }Is", for binding post. 

35. C ONTACT S PRING WITH P LATINUM POINT. 

36. C ONTACT SPRING WITH PLATINUM DISC. 

37. HEX N UT, for joining piston No. 10 and followe r No. 12. 

38. BRASS SPRING, for plunger No. , 13. 

39. MICA I NSULATION, for contact springs Nos. 35 and 36. 

40. STEEL RIVET, for joining lid No. 3 to cover No.4. 

41. BRASS MACI-IINE S CREW, 134''' x 12-32, for holding spring No. 38 in plunger No. 13. 

NOTE.-A lock bar is used with the device which is illustrated on Plate 73, No. 69. 

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. 

THIS device, like the Electric Slot, Page 215, is for the purpose of making the 

clearing of a semaphore con ingent 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, ~vhile 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 [) 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.6). The upper slof 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. ]6), 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 sig nal, 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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No. 

1. 

~. 

3. 

4. 

5. 

6. 

7. 
8. 

9. 
10. 

11. 

12. 

13. 

14. 

15. 

Hi. 

17. 

18. 

HI. 

20. 

21. 

22. 

~3. 

24. 

25. 

26. 

27. 
28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

CASE. 

COVER. 

THE ELECTRO=PNEUMATIC SLOT.- (Continued. ) 

ORDER BY PLATE AND NUMBER.. 

UPPER SLIDE BAR. 

VERTICAL SIGNAL ROD. 

L OWER SLIDE BAR. 

LINK. 

PLATE 94. 

BOLT AND NUT. I 9/s" x 394''', for fastening No. 22; 9/s"x4 yg", for Nos. 8, 9 ' and 10. 
r In ordering, state which is required. 

LONG. 

MEDIUM. 

SHORT. 

l 
~ Anti-friction slide 

J 
R OLLEH" for jaw on No. 13. 

bar rollers. 

PIN, ~/s" X 2 ~", for joining Nos. 11 and 13. 

PISTON ROD. 

SPRING. t 
STOP BUSHING. ~ For Piston Rod. 

C YLINDER. 

FIBRE GASKET, for packing between Nos. 1, 16 and 22. 

PISTON. 

FOLLOWER N UT. 

LEATHER PACKING. 

SPRING FOLLOWER. 

V ALVE BODY. 

UNION. 

UNION NUT. 

UNION SWIVEL. 

MAGNET. Give resistance required in ohms. 

ARMATURE. 

INSIDE. ~ 
OUTSIDE. 

Magnet Caps. 

CAP S CREW, ~/g" X I", for fastenin g No.2 to No. 1. 

BRASS TAPEl{ OIL PLUG. 

I RO N MACHINE S CREW, 9/s" X 8-32, set screw for No. 26 . 

BRASS MACHINE SCREW. 1 
I 

BRASS WASH ER. ~ For connecting electric wires to magnet. 
I 

HARD RUBBER BUSHING. ) 

ARMATURE STEM . 

PI N VALVE. 

SPRIN G, for No. 37. 

SPLIT COTTER, -!:r"x.y8", for No. 12. 
PLATE 95. 

A VIew of the tracks and signals at the Pennsylvania Railroad Terminal, 

Jersey City. See also Plates 52, 6~ and 70. 
;nz 
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, 
The Electric Slot. 

PLATE 96. 

THIS instrument is for the purpose 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 piece of track circuit, in which case the 

magnet (No. 16) of the slot, corresponds to the signal magnet of Fig. D, Plate 10~. 

At other times the rupture is caused by the breaking of a different circuit, but the 

action which causes the rupture in this device is always an electrical one. 

When the magnet (No. 16) is charged, it attracts and holus the armature bar, 

No. 14, which in turn forces the lever (No.9) under the dog (No.7) and against 

the slot rod (No.6) that slides in, but is not fastened to the case (NO.1). The drop 

arm (No. ]7) is pivoted to the counterweight lever base (No. 22) and its other end 

is fastened to the rod (No.6), 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 consequently the vertical 

signal rod will be forced up, resulting in a clear signal. By discharging 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. CASE. 

2. SPRING, for No. 14. 
3. ANTI-MAGNETIC PLATE. 

4. Loop AND NUT. 

5. GUIDE PLATE. 

6. SLOT ROD. 
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THE ELECTR.IC SLOT.- (Contlnued.) 
No. 

7. D OG. 

S. 

9. 

10. 

TURNED PIN, :Vs" X 2,yS" , and COTTER, for fas te ning No. 5 to No. 1. 

L EVER. 

J AW. 

11. TURNED PI~, Yz " x3" , and C OTTER, for faste ning Nos. 9 and 10 to No. 1. 

12. COVER PLATE. 

13. R UBBE l{ GASKET, for No. 12. 

14. ARMATUH.E BAR. 

15. ARMATURE. 

16. PAIR OF M AGNETS. Give res istance re quired In ohms. 

17. DROP ARM. 

I S. L ARGE S PRI NG. 

19. SMALL S PRING 

20. SPRING B EARING. 

21. BOLT AND N UT, yE" X 5", for faste ning Nos. IS, 19 and 20 t o No. 22. 

22 . COUNTERWETGHT L EVER BASE. 

23. STUD, M" X 4Yz", for fast e ning No. 17 to No. 22. 

24. WASHER, M", for No. 23. 

25. STU]), l" x4Yz" , and C OTTER, for faste ning counterweight leve r to No. 22 . 

26. W ASHER, I " , for No. 25. 

27. LA RGE R OLLER, for No. 9. 

2S. RIVET, --t./ ' X 1 7i! ", for No. 27. 

29. RI VET, l ·/' xl ;i" , for No.7. 

30. S MALL ROLLER, for No. 9. 

31. RIVET, 7i!" X 1 7i!" , for No. 30. 

32. T URNE D PIN, ;i"x 2;i ", and C OTTER, for No. 14. 

33. H EXAGON N UT, 3/8" - 16, for No. 16. 

34. M AC HINE S CREW, 3/s" X 10-24, for fastenin g Nos. 12 a nd 13 to No. 1. 

35. S CREW AND N UT, Yz " X 8-32, for fastening No. 3 t o No. 1. 

36. MACHIN E S CREW, ;i " X 10-24, for joining Nos. 14 a nd 16. 

37. M ACH IN E S CREW, yg" X S- 32, for inside wire s (screws into No. 39). 

:-18. W ASHER, :/;/ ' xi'/ ' , for No. 37. 

39. BOLT AND N UT, M" X ;i"-32, fo r outside wIres. 

JO. Bl{ASS W ASHE R. 

41. MICA W ASHER. 

-1-2. R UBBER B USHING. 

For No. 39. 

43. RIVET, for fastening No. 2 to N o. 1. 
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Patents Relating to Electric Signaling. 

NAME. 

s. C. HENDRICKSON, 

H. W. SPANG, 

O. GASSETT AND I. FISHER, 

O. GASSETT, 

o GASSETT, 

O. GASSETT AND r. FISHER, 

O. GASSETT AND I. FISHER, 

O. GASSETT, 

C. J. MEANS, 

O. GASSETT, 

1. FISHER, 

C. J. MEANS, 

W. R. SYKES, 

W. R. SYKES, 

O. GASSETT AND 1. FISHER, 

1. FISHER, 

I. FISHER, 

O. GASSETT, 

O. GASSETT, 

F. L. POPE, 

C. H. JACKSON, 

O. GASSETT, 

C. J. MEANS, 

C. A. SCOTT, 

W. ROBINSON, 

O. GASSETT, 

O. GASSETT, 

GEO. WESTINGHOUSE, J R, 

O. GASSETT, 

S. C. HENDRJCKSON, 

O. GASSETT AND 1. FISHER, 

C. A. SCOTT, 

DATE. 

FEBRUARY 5, 1878, 

OCTOBER 15, 1878, 

MAY 4, 1880, 

JUNE 1, 1880, 

J UNE 8, 1880, 

SEPTEMBER 21, 1880, 

OCTOBER 26, 1880, 

OCTOBER 26, 1880, 

N OYEMBER 9, 1880, 

NOVEMBER 23, 1880, 

DECEMBER 7, 1880, 

MARCH 22, 1881, 

APRIL 26, 1881, 

MA Y 10, 1881, 

J UNE 28, 1881, 

AUGUST 30, 1881, 

AUGUST 30, 1881, 

AUGUST 30, 1881, 

J ANUARY 3, 1882, 

FEBRUARY 14, 1882, 

APRIL 4, 1882, 

APRIL 18, 1882, 

MAY 2, 1882, 

OCTOBER 31, 1882, 

NOVEMBER 7, 1882, 

NOVEMBER 21, 1882, 

NOVEMBER 21, 1882, 

JANUARY 16, 1883, 

APRIL 17, 1883, 

APRIL 17, 1883, 

APRIL l't, 1883, 

JULY 31, 1883, 

(Continutd on Page 261.) 
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NUMBER.. 

199,977 

208,995 

227,102 

228,187 

228,455 

232,344 

233,612 

233,746 

234,315 

234,707 

235,145 

239,107 

240,622 

241,246 

243,544 

246,304 

246,486 

246,492 

251,867 . 

253,762, 

255,998 

256,797 

257,233 

266,904 

267,259 

267,978 

267,979 

270,867 

276,021 

276,038 

276,138 

282,229 
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40 
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Special Tools for Electric and Electro=Pneumatic Work. 
PLATE 97. 

r ORDER BY PLATE AND NUMBER. 
No. 

1. TRACK DRILLING MACHINE, principally used for making holes to receive detector bar 
rail clip bolts. 

2. DRILL, for No. 1. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

II. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

TRACK DRILLING MACHfNE, used for making track Wire holes; for drill, see No. 42. 

WRENCH, specify whether it is wanted for No. 1 or No.3. 

OIL CAN, for Nos. 1 and 3. 

-FLvERS, for handling line wire. 

COPPER BATTERV COLLENDE~ 

H ARD RUBBER. BATTERV SVRI NGE. 

ADJUSTABLE WRENCH, a very convenient tool, made in vanous Sizes, therefore state 
size of nuts for which it is wanted. 

WRENCH, for stuffing box and for lock cylinder. } 

WRENCH, for piston jam nut and piston head nut. 
On switch valve and cylinder. 

WRENCH, for foundation bolts on switch cylinder, and for magnet cap and air inlet on 
signal cylinder. 

W RENCH, for yoke and cylinder head bolts on switch valve, and for magnet base bolt 
on signal cylinder. 

WRENCH, for oil plugs on switch cylinder. 

\\TRENCH, for bolts on signal cylinder circuit breaker. 

W RENCH , for oil plug and pin valve gu ide on signal cylinder. 

WRENCH, for armature stem nut and for pin valve g uides on switch valves. 

WRENCH, for armature stem nut, and binding post nuts on signal cylindero 

WRENCH, for %" lag screw. 

WRENCH, for %" .)4 bolt. 

WRENCH, for Yz" lag screw. 

WRENCH, for Yz" bolt, long shank. 

WRENCH, for Yz" bolt, short shank. 

WR ENCH, for VB" bolt. 

PIN WRENCH, for signal cylinder follower nut. 

PIN WRENCH, for switch valve piston packing 

VB"· I 
1/ " I S d . bl k I h dl }-4 . ~ crew- nvers, ac wa nut an es. 
3" jl ~ 

Tlr . 

T H EAD SCREW-DRIVER, VB". 
SPECIAL DOUBLE SCREW-DRIVER, ~". 

EVE BOLT, for removing switch valve piston. 

nut. 



SPECIAL TOOLS FOR ELECTRIC AND ELECTRO- PNEUMA TIC WORK.- (Continued. ) 

No. PLATE 97. 

33. RE-TAPERING TOOL, for signal armature stem. 

34. R E-SEATING TOOL, for armature stem seat in switch valve. 

35. R E-SEATING T OOL, for pin valve seat in switch valve. 

36. GUIDE, for No. 35. 

37. GUIDE, for grinding pin valve into seat of switch movement lock cylinder, and into 
valve seat. of signal cylinder. 

38. G UIDE, for grinding pin valve into seat of switch valve. 

39. R E-TAPERING TOOL, for switch valve armature stems. 

40. RE-SEATING T OOL, for armature stem seat in signal valve. 

41. RE-SEATING T OOL AND GUIDE, for pin valve' seat in signal cylinder. 

42. · DRILL, for No. 3 ; give size in ordering. 

43. DRIFT,}E" -.?i" x 3", for general use. 

Various Electrical Testing Instruments. 

ORDER BY PLATE AND LETTER. 

A. VOL TMETER. 

B. AMMETER. 

C. MIL-AMMETER. 

D. GALVANOMETER. 

PLATE 98. 

E . 

F. 

G. 

} H YDROMETERS. 

M AGNETO. 

t T wo forms suitable for t esting the specific gravity of storage and 
) gravity batteries. 

H . VOLTMETER, for storage batteries. 

I. C ONNECTING P IECE, for Fig. H. 

220 
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Different Kinds of Conducting Wires. 
PLATE 9 9. 

ORDER BY PLATE AND NUMBER.. 
No. 

1. ARMORED C ABLE, specify in orderin g the number and size of wires tha t i t IS t o contain. 

2. I NSULATED CABLE, 5 conductors. 

3. I NSULA TED C ABLE, 4 conductors. 

4. I NSULATED C ABLE, 3 conducto r s. 

5. I NSULATED C ABLE, 2 conductors. 

6. I NSULATED C ABLE, 1 conductor. G ive size of WIre r equired. 

7. C OMPOU ND I NSULATED W IRE. 

8. FLEXIBLE ELECTRIC L IGHT W IRE. 

9. I3RAIDED OFFICE W IRE. 

10. GALVANIZED I RON LINE W IRE. 

223 
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Switch and Signal Circuit Breakers. 
PLATE 100. 

/ 

A. SINGLE SWITCH ·· CIRCUIT BREAKER. 

B. DOUBLE S WITCH CIRCUIT BREAKER. 

Both A and B are placed upon the cross-tie 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. SIGNAL CIRCUIT BREAKER.-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 (N o. 42) shown below. The circuit controlling the distant signal 

magnet is then led through Fig. C, ~nd 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 

signal 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 depeqds 

upon the position of a semaphore signal. If desired, it may be used in place of 

No. 

lo 
0 ... 2. 
" z 
~ > 3. « .., .., z 
~o 

4. ~ . 
<fl-< ... 
'" 5. « . 
0.. 

o. 
" 7. z 
E: ;.: « ..; 8 . .., z 
~o 
~ 

<fl"" 9. 
"'0 
~ ~ 

10. c.. 

~ r 11. 
13 
"" 12. 0 ... 
,,"" 18. 
~ ~ ) 

. "" « 14. 2-< 
~ 
<fl 15. ... 
'" « l16. c.. 

. Figs. A and B. 

ORDER BY PLATE AND NUMBER. 

Box. 

COVER . 

TAP BOLT, yg" X ~", for oil hole in Nos. 1 and 2. 

SHAFT, for cams, No. 20, and crank, No. 14. 

RUBBER BASE, for two contact strips. 

RUBBER BASE, for one contact strip. 

Box. 

COVER. 

SHAFT, for cams No. 20 and crank No. 14. 

RUBBER BASE, for contact strips. 

ROD AND JAM NUTS, for connecting A and B with track. 

RAIL CLIP. 

BOLT AND NUT, yg" xIYz", for fastening No. 12 to track. 

CRAXK. 

S '/" C f N 14 TUD, ;'14 , AND OTTER, or o. . 

WASHER, ~", for No. 15. 
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SWITCH AND SIGNAL CIRCUIT BREAKERS.-(Continued. ) .. 
No. PLATE 100. 

17. BOLT AN~ NUT, yg" x 3/i", for fastenin g No. 2 to No. I, and No.8 to No.7. 

18. RIN G, for holding Nos. 4 and 9 in place. 

19. RIVET, for No. 18. 

20. CAM. 

21. SET SCREW, /i " x 10-32, for No. 20. 

22. RIVET, for No. 23. 

23. R UBBER ROLLER, for No. 20. 

24. MACHINE SCREW, }i" x 12-32, for fastening Nos. 5, 6 and 10. 

25. 1 r Double. 

26. ~ PHOSPHOR BRONZE C ONTACT SPRINGS. ~ Long. 
I . l 

27. J , Short. 

28. R UBBER BUSHING, -f'/ '-y§", for Wlre holes in Nos. 1 and 7. 

29. RIV ET, for fastening No. 14 to Nos. 4 and 9. 

{ 30 . 

31. 

MACHINE S CREW, ~"x 12-24, for wires on Nos. 25, 26, 27 and 45. 

WASHER, p?/' -TV', for No. 30. 

32. 

38. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

4l. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

Box. 

COVER. 

JOURNAL. 

RUBBER BASE, for contact strips. 

SHAFT. 

R UBBER ROLLER. 

CRANK. 

STUD, y§", and COTTER, for No. 38. 

WASHER, y§", for No. 39. 

TURNED PIN, y§" x 2 150", and COTTER, for connecting No. 42 with the counter-
weight lever on a semaphore post . 

LINK, with two eyes . 

LINK , with eye and screw pw . 

TURNED PIN AND COTTER, for jaw on No. 43. 

PHOSPHOR BRONZE STRIP. State whether contact strip or roller strip is required. 

Vi OOD SCREW, yg" -#2, for fastening No. 45 to No. 85. 

MACHINE S CREW, y§" x 14-20, for fastening No. 33 to No. 32. 

MACHINE SCREW, y§" x 12-82, for fastening No. 35 to No. 32. 

TAP BOLT, ~"x 34"-20, for fastening No. 34 to No. 32. 

RIVET, for fastening No. 37 to No. 36. 

PLATE lOt. 

A VIew of the tracks and signals at the Philadelphia Terminal 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 
for Pipe. 

PLATE 102. 

ORDER BY PLATE AND NUMBER. 
No. 

1. GROOVED T RUNKING, hol e 1"x1". 1 
I 

2. GROOVED TRU NKING, hole I" x 2". 
I 

For conducting }- wires. 
I 

3. GROOVED TRUNKING, hole I" x 3". I 
) 

4. GROOVED TRUNKING, hole 1Yz''' x 1Yz", for }.;I:" pipe. 

5. GROOVED T RUNKING, hole 'Ji8" d' 2'Zs lam., for 2" pipe. 

6. GROOVED TRUNKING, same as No. 5, except additional hole for cable. 

7. GROOVED T RUNKING, hI" d' f " . o e 4 lam., or 3 pipe. 

S. GRoovED T RUNKING, same as No. 7, except additional hole for cable. 

PLAN OF SINGLE PIECE. 1 
E V I Tube Trunking, 

ND IEW. J d' lam. 
SMALL SCALE PLAN, showing method of connecting. 

hole 4" 

10. PIPE GUIDE, consisting of strap, plate and 4 na ils; shown in position on top of No. 
11, and used for 2" or 3" pipe. 

11. OAK STAKE, 3" x 4" x 5', for supporting pipe run above ground. The g uide shown 
here must be ordered separately, if desired. 



PLATE 103. 

A B c --1!:l 
o 

2 :5 :5 2 

CLEAR. DANGER . CAlTTION . DOUBLE 
POST. 

CLEAR . DANGER . CAlTTION. DOUBLE 
POST. 

CLEAR . DANGER . CAUTION. DOUBLE POST. 

FOULING POINT. 

o 

TRACK 

LINE I. TRAIN A TRAIN B 

~~~~~~~=:==~:==========:~~:::===l~~~~o~S~I~~~:::======~=;~:::==~'~J==:::::::::=:::::::::::::::::::::=:::::::::==1 
~ -@ -:ID -4) ' ---<:® -@ ---<@) 
5 .1. 5 .2 5 .3 . 5.4 . 5 .5 5 . 6. 57. 

LINE 2 . TRAIN A 

....... --e-
S.I 5.2 . 

LINE 3 . ....RAIN A 

---. --. 
0 . 1. H.I 

o 

LINE 4 . ....RAIN A 

-@~ 
0 . 1. H .1. 

-@-Q) 
0 . 2 . H.2 . 

---5. 3 . 

---w -, 
0 .3 . H . 3 

~~ 
0 .3 . H.3. 

TRAIN B 
@@O;! @> ...... . 

5 .4 . 

TRAIN B 

---. -, . 
0.4. H . 4 . 

TRAIN e 

....... ' 
5.5 . 

------<J 

~ -" 
0.5. H .5 . 

-@~ 
0 . 5 . H . 5. 

--:, ~ 
0.6. H .6 . 

-:Q)-Q) 
0 . 6 H .6 

-a
S . 7 . 

---r -, 
0.7. H .7 

-@-@ 
0.7. H . 7. 

LINE 5 . TRAIN A .... RAIN B 

~o~~~:::::::::::::::::::;~::::::::::J§D®~~§#@~o~<~!~~~::::::::::::::==::::::~"::::::::::::===::::::::::::::::::::::::::::~ 
~ ---4e- -..... ..... -&+ ~ 
0 .2. H.I. 0 .3 . H.2 . 0.4 H .3 . 0.5. H.4 0 .6. H .5 . 0.7. H .6 . 

UNE 6 . TRAIN A 

~Oc;@I) , < , 
-:q 
0 .2 . H .1. 

-V 
0 .3. H .2 . 

TUNNEL . 

.JUNCTION. 

--..-
0 .4 . H .3 . 

.... FO.AIN B 

§iii§las ! @> 
------g 

0.5. H .4 . 
------g 
p.6. H.5. 

I) 

~ 
0 . 7. H 6 . 

~ 
0 .8. H .7. 

~ 
0.8. H.7. 



Automatic Block Signaling. 
PLATE 103. 

I T IS proposed to give In this description a general 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, Band C at the top of 

the plate the three signals which are appropriate for the purpose. These signals 

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, Band C. Suffice it to say here, that all of the home signals 1 A, 1 B, 1 C, are 

referred to in the description relating to S 1, S 2, etc., H 1, H 2, etc., on LINES 1, 

2. i3 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 LINES i3 and 4; and that any of the double 

posts 3 A, 3 B, 3 C are to be understood as being referred to in the description of 

LINES 5 and 6. 

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. vVhen 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 itse lf, 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 mag net is excited. The clos

ing of this contact cOIl1pletes a circuit through the signal mag net and the signal 

battery which has, as a final effect, the clearing of the signal. It therefore follows 



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 

remam 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. 

LINE I.-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 r; 

of wheels passes the block insulation shown like this - [J-, 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 - I '1- , 
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 S [) at 

danger, while for the same reason S 6 is in the clear position, for in this arrangement 

of circuits it is the interruption o'f 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 S 5 and after 

waiting a certain number of minutes will proceed with great care through the blocked 

section until it reaches S 6, 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. Tra,in A having 

passed S 1 holds it at danger, and finds S 2 at clear, because train B has passed 

out of the sectiop which controls that signal. Train B now occupies both of the 

sections that control S 3 and S 4, and it therefore holds both of those signals at 

danger; upon reaching S 5 train B must come to a stop, for the ' signal is at danger, 

, 



AUTOMATIC BLOCK SIGNALlNG.-(Continued.) 
PLATE 103. 

owing to the presence of a broken rail. After waiting a certain number of minutes 

traiR B will proceed with great caution until it has reached S 6, when it will con

tinue \vith 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 are located between 1,:300 and 2,000 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 D 2 holds them at danger, but since the clearing section of H 2 has been 

entered, that signal stands at safety. Train B has entered the clearing section of 

D 5 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. 

LINE 4.-The signals shown here are located the same with reference to the 

blocks as are those on Line 3., but their usual position is at safety, as described 

in Line 2, instead of being ca~sed to assume that position by an approaching 

train. Train A has passed D 1, H 1 and D 2, and is therefore holding them at 

danger, while H :3 is at clear, because train B has passed out of its territory, b~t 

D 5 and H 5 are at danger, since there is a broken rail on their controlling block. 

D 6, H 6, D 7 and 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 D 2, H 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 D3 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 

bloc;k 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 SIGNALlNG.-(Continued.) 
PLATE 103. 

LINE G.-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 

D 2. 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. is 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 sho_w tb--at at least two blocks 

are clear in advance. 

TUNNEL, DRAW-BRIDGE, ]UNCTION.-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 IS 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. 

A-A'. 

B-B'. 

C-C'. 

D-D'. 

E. 

Battery Housings and Relay Box. 
PLATE 104. 

ORDER BY PLATE AND LETTER. 

W OODEN BATTERY CHUTE, for 2 cells. [This style is also made 

\VOODEN BATTERY CHUTE, for 16 ce lls. \ 4. 6 and 8 cells. 

II1 sizes to contain 

IRON BATTERY WELL, capacity of 64 cells. 

TERRA COTTA BATTERY CH UTE. 

IRON RELAY 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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Parts Relating to the Track Circuit. 
PLATE 105. 

A. JOI NT, showing track wire in place. I n practice, two track Wires are used at each joint, 

one on each side of the rails. 

B. J OINT, showing splice wood insulation. Another method of insulating is by the use of 

ordinary _angle bars, separated from the rails by No.3. Fig. B is, however, to 

be preferred wherever it can be used. 

No. 

1. 

2. 

ORDER BY PLATE AND NUMBER. 

INSIDE S PLICE VVOOD. 

OU TSIDE SPLICE WOOD. 

ordering, give the section and punching of the rail that 
they must fit. 

3. FIBRE ANGLE PLATE. 

4. BOLT, %", AND NUT, for fastening Nos. 1 and 2. In ordering, give required length 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

from inside of h ead to end of bolt. 

FIBRE END PIECE, for use m connection with Fig. B. 

WASHER, %". } 
For No.4. 

FIBRE BUSHING 

WOODEN S LIDE PLATES. 

IRON SLIDE PLATES. 
~ For raismg the switch rail from the cross ties. 

(Two forms of the ZINC 'I 
\ E LEMENT. 

COPPER ELEMENT. 

18. BATTERY JAR. l Pl' h b I y ( arts re atmg to t e attery on y. 
14. THUMB SCREW, for No. 11. 

15. THUYIB S CREW, for No. 16. 

16. C ONNECTING S LEEVE, for the 
terminals at No. 13. j 

17. Enlarged view of WIRE AND RIVET. This is used for two purposes: first as a TRACK 
WIRE, in which case a rivet is used at each end; second, as a C ONNECTING WIRE, 
where only one end has a rivet. In ordering, specify the length of wire and size 
of rivet. 

, 
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The Union Electric Banner Signal and the Union Electric 
Target Signal. 

PLATE 106. 

THESE signals differ only in the form of the blades by which the condition of 

the track in advance is indicated to approaching trains; the BANNER SIGNAL 

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 C?ccupied by that on 

the rig;ht, furthermore, if circumstances require it, the two shields 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 SIGNAL 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 one 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 
5 . ' 

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, is the 

armature bar, which, as its free end is alternately raised aIld lowered by the charging 

and disch.arging 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 58, Plate 109, 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. 

IS mounted upon a shaft which carnes one of the train of gears that change the 

vertical revolution derived from the weight, to th~horizontal one necessary for the 

sig nal 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. 

THIS is 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 the 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 contn;>! 

but also furnish the power to move the signal. 



PLATE 107 • 
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PLATE 108. 



The Union Electric Banner Signal, and the Union 
Electric Target Signal. 

LARGE PARTS. 
PLATE 108. 

ORDER BY PLATE AND NUMBER. 
No. 

1. CASE. 

2. DOOR OF CASE. 

3. SHIELD, for back of banner; this is made in different forms. 

4. SHIELD, for back of lamp on banner signals. 

5. YOKE. 

6. BELL. 

7. RUBBER GASKET, for bell. 

8. BANNER AND SHAFT. 

9. ARM, for sheet iron safety piece No. 10. The safety piece is not always used. in which 
case the arm is omitted. 

10. SAFETY PIECE (sheet iron), sometimes used in connection with the banner signal. 

11. SHAFT, for target signal. 

12. CROSS ARM, for sheet iron pIeces Nos. 13, 14, 15 and 16. 

13. ') 
I 

14. I 
r Different 

15. I 
forms of sheet Iron pIeces used In connection with the target signal. 

16. ) 

17. LADDER, standard length is 13 ft. 6 In. 

18. UPPER SECTION OF POST. 

19. MIDDLE SECTION OF POST. 

20. DOOR OF POST. 

21. 100 LB. WEIGHT. 

22. BOTTOM SECTION OF POST. Standard length is 5' , but it can be made 10' long if desired. 
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No. 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

II. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

.... 

The Union Electric Banner and Target Signals. 
SMALL PARTS. 

PLATE 109. 

ORDER BY PLATE AND NUMBER. 

GAS PIPE, Yz" X 14", filling piece for No.2. 

BOLT AND NUT, Yz"x15;/z", for fastening No.3, Plate 108, to No.5, Plate 108. 

WEATHER STRIP. 

RUBBER PACKING, for No. 3. -

BOLT AND NUT, Yz" x 3Yz", for joining No. 18, Plate 09, and Nos. 4 and 5, Plate 108, 
(front). See No.8. 

TAP BOLT, Yz" x 2Yz", for joining (Plate lOS), Nos. 1. 17 and IS. 

BOLT AND NUT, }Is" x 1 Yz", for joining No.5, Plate 108, to No.1, Plate 108. 

BOLT AND NUT, Yz" x 3", for joining No. 18, Plate 109, and No.5, Plate 108, (back). 
See No.5. 

BOLT AND NUT, }Is" x I", for fastening No. 10, Plate 109, to No.1, Plate 108. 

I NSULATOR BRACKE~ 

GLASS I NSULATOR. 

BUSHING, for No.6, Plate 108. } 
B f N PI U sed only with Target Signal. 

USHING, or I o. 15, ate 109 , 

STRIP, for fastening Nos. 26 and 31, Plate 109, to No. 1~ Plate 108. 

WEATHER CAP. 

L EAD W ASHER, for No. 15. 

C OMPENSATOR SPRING. 

UPPER BEARING, for No.8, Plate 108. 

LAMP SPINDLE. 

COUNTERWEIGHT. 

C OUNTERWEIGHT PULLEY. 

C OUNTERWEIGHT JAW. 

WINDING CRANK. 

U PPER COMPENSATOR. 

LOWER COMPENSATOR. 

F RONT FRAME PLATE. 

C ONNECTING PIECE, for Nos. 26 and 3l. 

Top PLATE. 

VERTICAL SHAFT BRACKET. 

STUD AND NUT, for fastening No. 31, Plate 109, to No.1, Plate 108. 

BACK FRAME PLATE. 

MAIN SHAFT. 
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THE UNION ELECTRIC BANNER AND TARGET SIGNALS, SMALL PARTS.-(Continued.) 

No. 

33. 

34. 

35. 

MAIN GEAR. 

RA TCHET WHEEL. 

SPROCKET WHEEL. 

36. ,--BINDING COLLAR, for No. 32 . 

37. CIRCUIT BREAKER NUT, for No. 32. 

38. GUIDE, for No. 37. 

39 . VERTICAL SHAFT. 

40. DETENT CROSSHEAD AND STOP PINS. 

41. MITRE GEAR. 

42. PINION, for No. 43. 

43. I NTERMEDIATE SHAFT. 

44. COUPLING CROSSHEAD. 

45. STOP LATCH. 

46. CIRCUIT BREAKER CAM. 

47. DOOR LOCK. 

48. DOOR LOCK SPRING. 

49. DOOR LOCK ESCUTCHEON. 

50. DOOR KEY. 

51. WINDING HOLE ESCUTCHEON. 

52. D OOR KNOB OF CASE. 

• 
FRO NT DETENT TOE. 

STUD AND NUT, for Nos. 53 

STUD AND NUT, for Nos. 57 

REAR DETENT PAWL. 

58. FRONT DETENT PAWL. 

59. STOP PIN, for Nos. 53 and 54 . 

60. RUBBER TUBE, for No. 59. 

61. BACK STRAP, STUD AND NUT. 

62. MAGNETS. In ordering, give the resistance required 10 ohms. 

63. A RMA TURE. 

64. ARMATURE BAR. 

65. SPECTACLE. 

66. MAGNET BRACKET. 

67. STUD AND NUT, f or No. 69 . 

. 68. CHAIN COUPLING. 

69. CHAIN ROLLER. 

70. CHAIN, s tandard l ength 27'. See Nos. 122 and 123. 

71. BRACKET, for detent pawl spnn g. 

PLATE 109. 
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No. 

72. 

73. 

7-4. 
75. 

76. 

77. 

78. 

79. 

80 . 

81. 

82 . 

83. 

84. 

85. 

86. 

87. 

88. 

THE UNION ELECTRIC BANNER AND TARGET SIGNALS, SMALL PARTS.-(Continued.) 

PLATE 109. 
BRACKET, for armature bar spring. 

H ARD RUBBER BASE, for Nos. 124 and 125. 

HARD RUBBER BASE, for Nos. 126 and 127 . 

CAP SCREW, .'iL" 1 ?{ " 
16 x , 4 ' for joining Nos. 26, 27, 31 and 72. 

CAP S CRE W, -"-" ~" 16 x 4 ' for JOlOlOg Nos. 26 , 27 and 31. 

CAP SCREW, 113" xl", for clamping ( Plate 108) No. 9 to No. 8. 

CAP S CREW, ;4 " ~ " 4 x 2 , for faste ning No. 61 t o No. 62. 

SET SCREW, V8" %" 3 8 x 34 ' fo r fastening (Plate 108) No. 12 to No. 11. 

MACI-IINE S CREW, I Yz " x 18-16, for fastening No. 45 to No. 28. 

MACIIINE SCREW, ~"x 18-16, for fastening (Plate 108) No.6 to No. 1. 

SET S CREW, X:" x ;4"-32, for joining Nos. 25 and 46. 

MACHINE SCREW, .y§" x 12-24, for fastening (Plate 108 J No. 9 to No. 10, and for 
fasten ing Nos. 13, 14, 15 and 16 to No. 12. 

DETE)JT PIN AND NUT, for No. 54. 

MACHINE S CREW, .y§" X 12- 24, for fastening No. 121 to No. 33. 

TRUNNION SCREW, for front I 
(of No. 64. 

Tl~ U::\NION S CREW, for rear ) 

MACHINE SCREW, lis" x 12-32, for fastening Nos. 29 a nd 66 to No. 26, and No. 
74 to No. :36. 

89. MACHINE SCREW, ~"x 12-32, for fastening No. 71 to No. 26, and No. 28 to N os. 
26 and 31. 

90. MACHINE S CREW, .y§" x 12-32, for fastening No. 38 to No. 26, and No. 63 to No. 64. 

91. MACHINE SCREW, f-/ ' x 12-32, ' for fast ening No. 128 to No. 72. 

92. MACHINE SCREW, ;4" x 12-32, for fastening No. 129 to No. 71. 

93. MACHINE SCREW, .y§" x 8-32, for joining Nos. 44 and 46 . 

94. MACIIINE S CREW, Yz " x 8-32, for No. 36. 

95. MACHINE SCREW, }/S" X 8-32, for fastening Nos. 3 and 4, Plate 109, to No. 1, 

Plate lOR 

96. M ACHINE SCREW, ;4"x 8- 32, for fastening Nos. 124 and 125 to No. 73, and No. 
130 to No. 53. 

97 . MACHINE SCREW, Yz" x 6-32, for fastening No. 134 to No. 28. 

98. MACHINE SCIU;W, }/S" x 6-32, for fastening No. 136 t o No. 37. 

99. MACI-IINE SCREW, 1-/' x 8-32, for ends of Nos. 55 and 56. 

100. W ASHER, R " 7 " for No. 99. T1r - T1r , 

101. T APER PIN, for No. 24. 

102. TAPER PIN, for No. 40. 

103. TAPER PIN, for No. 44. 

104. TAPER PI )J , for joining No. 135 to No. 64. 

105. TAPER PIN, for No. 19. 

106. SHA FT, for No. 21. 
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No. 

~ { 107. 

108. 

\. 109. 

( 1l0 . 

. I llI. 
~ ~ 

ll~. ...... 

I 
l 11 3. 

114. 

115. 

1l6. 

117. 

11 8. 

119. 

120. 

12l. 

122. 

123. 

124. 

125. 

126. 

127. 

128. 

129. 

130. 

13I. 

132. 

133. 

134. 

135. 

136. 

137. 

138. 

THE UNION ELECTRIC BANNER AND TARGET SIGNALS, SMALL PARTS.-(Continued. ) ., 
STOP PIN, for arma ture bar. 

RIVET, for joining Nos. 1 and 2, Plate 108. 

PHOSPHOR BRONZE PIN, for Nos. 128 a nd 131. 

PIN, for fastening Nos. 41 and 34 t o sh afts. 

PIN, for No. 4~. 

PIN, for Nos. 57 and 58. 

PIN, for stopping No. 45 (d rive n into No. 28). 

GERMAN SILVER P IN, for No. 120. 

BINDING P OST WASHER. 

BINDING POST AND S CREW. 

BINDING POST NUT, )i" -32. 

ADJ USTING SCREW AND NUT. 

LOCK S PINDLE AND NUT, for No. 47. 

PAWL, for No. 53. 

PAWL, for No. 34. 

LINK. } 
R For chain. 

IVET. 
(See No. 70.) 

PLATE 109. 

PHOSPHOR BRONZE C ONTACT SPRING WITH P LATINUM DISC. L for upper circuit con-

PHOSPHOR BRONZE C m,TACT SPRING WiTH PLATINUM POINT. ) trolle r. 

GERMAN SILVER CONTACT SPRING WITH PLATINUM DISC. L For lowe r circuit con-

GERMA N SILVER C ONTACT SPRING WITH PLATIN UM POINT.} trolle r. . 

A RMA TURE BAR SPRING. 

D ETEi\TT PAWL SPRI NG. 

SPRING, for No. 120. 

SPRING, for No. 121. 

PIECE OF I NSULATED C OPPER \IV mE. } 

PIECE OF C OPPER \IV IRE IN R UBBER T UBE. 

SPRING, for No. 45. 

DETENT PIN, for N o. 64. 

H ARD RUBBER I NSULATOR, for No. 37. 

HARD RUBBER I NSULATOR, for No. 125. 

BRASS RIVET, for No. 137. 

Any length. 

PLATE 110. 

This is 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 



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 J\1achine is shown on Plate 111, and the instruments 

themsel ves on a larger scale on Plate 112. 

From Plate 111 it will be seen that there is no mechanical connection between 
I 

the block instrument at the top of the machine and the lever..,? , 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 arid the inter

locking shafts. 

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 d~scribing 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, Band 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 

CABIN , 

O PERATOR, 

LEVER, 

BLOCK , 

P USH BUTTON, 

BLOCK I NSTRUMENT, 

LOCK INSTRUMENT, 

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 
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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 t. Band 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 sig nal 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 is accomplished. through the lifting of the plate on the block 

instrument that is marked TRAI/I~EEBLOCK. When block A is entirely clear, the instru-
L OCKED. 

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 LOCKED, and so held 

until a train has entered Block A, upon which it drops to the position TRAIN IN 

BLOCK, where it continues to hold the slide bar locked until the train has passed 

cabin B and entirely cleared block A, when the word FREE 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 sig nal twice between the passage ~f 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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Union Block Instrument. 
PLATE 113. 

No. ORDER BY PLATE AND NUMBER. 
1. SHOULDER. ,/ 
2. L EG. 

3. 

4. 

5. 

6. 

7. 
8. 

RIGHT-HAND MIDDLE BRACKET. 
-

t These are placed on the locking shaft of an inter-

LEFT-HAND MIDDLE BRACKET. ~ locking machine for supporting No.2. 

RIGH T-H AND E ND BRACKET. 

LEFT-HA ND END BRACK ET 

BOLT AND NUT, Yz" x l.yf'. 
TAP BOLT, Yz" x %". 

t These are placed on the ends of an interlocking ma-

~ chine for supporting No.2. 

t For fastening N 9s. 3, 4, 5 and 6, Plate 113, to No.1, 

~ Plate 114. 

9. . CAP S CREW, -Vs" x 4yg". } 
10. CAP SCREW, Yz" x 11'8". 

For fastening Nos. 5 and 6 to an interlocking machine. 

11. BASE. 

12. SLIDE BAR. 

13. SLIDE BAR K NOB. 

14. SLIDE BAR S PRING. 

15. BRASS STRAP, for ralsmg No. 25. 

16. MAIN FRAME. 

17. BRACKET, for No. 30. 

18. HASP, for slide bar end of No. 14. 

19. BRACKET, for No. 48. 

20. BACK STOP LATCH. 

21. PEDESTAL. 

22. FRONT STOP LATCH. 

23. I NDICA TOR FRAME. 

24. INDICATOR PLATE. 

25. INDICATOR ARM. 

26. R UBBER BASE, for back circuit breaker. 

27. RUBBER BASE (upper), for front circuit breaker. 

28. RUBBER BASE (lower), for front circuit breaker. 

29. RUBBER BASE, for Nos. 50 and 5l. 

30. BRASS SEMAPHORE PLATE. 

31. SUPPORT, for No. 23. 

32. U PPER ARMATURE BAR. 
, 

33. LOWER ARMATURE BAR. 

34. U PPER ARMATURE. 

35. LOWER ARMATURE. 

36. MAGNETS. In ordering a pair of magnets give the resistance required m ohms. 
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UNION BLOCK INSTR.UMENT.-(Continued.) 

No. PLATE 113. 
37. BACK STRAP, for No. 36. 

38. RESISTANCE COIL. In ordering glve the resistance required in ohms. 

39. SEMAPHORE MAGNETS. In ordering give the resistance required in ohms. 

40. BACK STRAP, for No. 39. ~ 

41. ARMATURE, for No. 39. 

42. SEMAPHORE COUNTERBALANCE. 

43. - COPPER WIRE, in rubber tube. Give length required. 

44. PHOSPHOR BRONZE ROD, for joining Nos. 23 and 3l. 

45. HARD RUBBER GUIDE, for Nos. 50 and 61. 

46. DOWEL PIN, for fastening Nos. 25, 66 and 67 to No. 70 and No. 32 to No. 89. 

47. SEMAPHORE. 

48. SEMAPHORE SHAFT. 

49. SEMAPHORE POST. 

LOWER CONTACT SPRING. 

UPPER CONTACT SPRING. 

GOOSE NECK CONTACT SPRING. 

No. 29. 
50. 

51. 

52. 

53. STRAIGHT CONTACT SPRING, with platinum disc. } 

STRAIGHT CO NTACT SPRING, with double platinum point. 

55. · SHORT CONTACT SPRING, with platinum disc. 

For No. 26. 

56. SHORT CONTACT SPRING, with platinum point. 
For Nos. 27 and 28. 

57. L ONG CONTACT SPRING, with platinum disc. 

58. LONG CONTACT SPRING, with platinum point. 

59. GERMAN SILVER' CONTACT SPRING, for No. 79. 

60. HASP, for base end of No. 14. 

61. SHAFT, for No. 22. 

62. ROLLER, for No. 6I. 

63. SHAFT, for No. 20. 

64. SPLIT COTTER, j;''' X Ys", for Nos. 61 and 63. 

65. ROLLER, for No. 63, 

66. SOCKET, for No. 72. 

67. JAW, for No. 68. 

68. RU BBER ROLLER CIRCUIT BREAKER. 

69. LATCH PIN, for No. 25. 

70. SHAFT, for Nos. 25, 66 and 67. 

71. COUNTERBALA NCE. 

72. ARM, for Nos. 66 and 7I. 

73. LONG BINDING POST. 

74. SHORT BINDING POST. 

75. BI NDING POST SCREW, 3-i" x 10-32. 
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UNION BLOCK INSTRUMENT.-(Continued. ) 

No. PLATE 113. 

76. 

77. 

78. 

79. 

80. 

8I. 

82. 

80. 

BRASS vV ASHEJ{, r / " r / " f 74 - 7 2 , or Nos. 7:3. 74, 8 1 and 10:l. 

RU.BBER BUS:I~G: ,~"-:Yf " t For No. 73. 
HEX. NU T, ~ - 32 . . \ 

A DJUSTING S CREW AN I) JAM NUT, 1 ~~" x 10- ;)2, with platinum point. 

RUBBER B USHING, for No. 79. 

B.RASS BOLT AND NUT, J/s"x ~ "-02, for fastening ~o. 59 to No. 17. 

RUBBER BUSHING, for No. 81. 

BRASS W ASHEI" j-./ '-y'e-" , for h ead of No. ~l. 

84. LATCH, for No. 32. 

85. LATCH, for No. 33. 

86. L A TCR SPRING, for No. 85. 

87. STEEL ROLLER, for No. 25. 

88. BOLT AND N UT, 2~" x 10- 32, for holding No. 38. 

89. SHAFT, for N os. 3~ and 33. 

90. HEX. NUT, Vs" - 16, Jor No. 21. 

91. BOLT AND NUT, J/s " x8-32; s to p for No. 32. 

92. BRASS W ASHE]" 78" - -A/ ', for contacts on No. :!R. 

93. PLATE TERMINAL, for wire at No. 79. 

CAP SCREW, Yz" X ~"-20, for fas tening No. 1 (j to No. 11. 

MACHINE SCREW, y§" x ~"-20, for fastening Nos. 15 and 18 to No. 12. 

MACHINE SCREvV, y§" x 10-24 , for joining Nos. 36 and 37. 

94. 

95. 

96. 

97. 

98. 

MACHINE SCREW. ~" x 10- 24, for fastening No. 34 t o No. 32, and No. 35 to No. 33. 

MACHINE SCREW, M''' x 8- 32, for fastening No. 26 to No. 1 h. 

99. TRUNNION SC~'EW, Yz" X 12-32, for No. 89. 

100. MACI-JINE S O.E\\' , y§" x 12-32, for fast e ning Nos. 27 and 28 to No. 16. 

101. MACHINE SCREW, y§" x 12-24, for joining Nos. 12 and 13. 

102. MACHIN E SCREW, Yz" x 12- 24, for fastening Nos. 55, 56, 57 and 58 to Nos. 27 and 28. 

103 MACHINE S e RE"V, y§"x' 8-32, for fastening Nos. 39 and JO t o No. 30. 

104. MACHINE S CREW, Vs" x 10-32, for No. 71. 

105. 

106. 

MACHL!\,E SCREW. Vs" x 12-32, for fastening No. 17 to No. 16. 

107. 

108. 

109. 

110. 

IlL 

112. 

113. 

MACHINE 

MACH1NE 

MACHINE 

MACl-IINE 

wI re 

M ACHINE 

MACHINE 

MACHINE 

MACHINE 

S CREW, ~Is " x 8- 32, 

SCREW, yg " f 39 ,) 8 X)-"" 

S CREW, Yz " x 6 - 32, 

S CREW, ~"x 8-32, 
connections on No. 

SCREW, Yz" 6-39 z x ~ ~, 

S CREW, Vs" x 8- 32, 

SCREW, ~" x 6-32, 

S REW, 78 /1 x 4- 40, 

for wIre connections on Nos. 52, 

for wIre connections on No. 29. 

for fastening No. 49 to No. 30. 

for fastening Nos. 52, 53 and 54 
81. 

for fas t e ning No. 29 to No. 30. 

for fastening No. 30 to No. 17. 

for fastening Nos. 50 and 51 to 

for fastening No. 86 to No. 33. 

~S7 

53 and 

to No. 

No. 2 !:I. 

54 . 

26, and for 
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Union Electric Lock. 
PLATE 114 . 

. ---
ORDER BY PLATE AND NUMBER. 

"' No. 

1. ANGLE I RON, made in different length s a nd fas t e ned 10 inte rl ock in g machine, for sup
porting No. 3, P la t e 114, and Nos. 3, 4 , 5 and () , P late 113. 

2. BOLT AND N UT, yg" X I", fo r fas t e nin g No. 1 to interlocki ng machine. 

3. CAST-IRON BASE. 

4 . C OVER. 

5. BOLT AND N UT, yg" x l)i", for fas t e ning No.3 to No. I. 

6. BRACKET, for No.7. 

7. S HAFT, for locking -circuit breaker. 

8. L OCKING D OG. 

9. ADJ USTABLE LI NK. 

10. SWIVEL, for No.9. 

11. T URNED PIN, Yz" x2", and COTTER, 78"x ~", for joining Nos; 10 a nd 12. 

12. DRIVER. 

13. C AP S CREW AND NUT, yg" x 2 ~", for fas t e ning No. 12 to shaft of interlocking machine. 

14. R UBBER BASE, for locking-circuit breaker. 

15. R UBBER BASE, for indicator-circuit breake r. 

16. S PECTACLE. 

17. M AGNETS. Give resistance required In o hms. 

18. A RMATURE. 

19. ARMATURE BAR. 

20. L OCKING LATCH. 

21. B RASS FRAME, for No. 22. 

22. CELLULOID SHEET, for protecting indicato r No. 27. 

2" o. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

-34. 

STUD, Yz" xI )i" , s top for No.9. 

PADLOCK , for fast e nin g No.4. 

S CREW STUD, yg" x 1 ;~ ", for joining Nos. 8 and 9. 

S CREW STUD, yg" x 2 ~", for joining N os. 3, 4 and 20. 

I NDICATOR. 

STUD, )iff x ']Is", for joining Nos. 7, 8 and 49. 

C OPPER VVIRE IN RU BBER T UBE. G ive le ng th required . 

R UBBER B USHING, )i"-yg", insulation for wire passing throug h No.3. 

BINDING Scn.EW. 

SHORT BINDING POST. 

LONG BINDING POST. 

B RASS WASHER, )i" -Yz", for binding posts. 
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No. 

35; 

36. 

37. 

38. 

39. 

40. 

4l. 

42. 

40. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

5l. 

52. 

53. 

u; 54. </> 
<: 
'" »:< 55. 

56. 

57. 

z 58. 
0 

'" 59. >-< 

60. 

6l. 

62. 

63. 

<Ii 64. 
'" ~ ~ 65. 
~ 

I 
66. 

67. 

l 68. 

UNION ELECTRIC LOCK.-(Continued. ) 

H EX. N UT, )i"-32, for binding posts. 

R UBBER BUSHINC, )i"-yg", for binding posts. 

R UBBER R OLLEl<, yg" X ']/s" , for locking-circuit breaker. 

SHAFT, for No. 37. 

END BEARING, for No. 38. 

D OWEL P IN, ?E" X 1", for No. 39. 

CENTRE · BEARTNG, for No. 38. 

H ASP. 1 
STAPLE. ~ For No. 24 . 

I 
K EY. J 
SHORT GERMAN SILVER CONTACT SPJUNG. 

LONG GERMA N SILVER CONTACT SPRING. 

L ONG PHOSPHOR BRONZE CONTACT S PRING. 

SHORT PHOSPHOR BRONZE C ONTACT S PRING. 

PHOSPHOR B RONZE FASTENIN G, for No. 28. 

CONNECTING LINK, for Nos. 19 and 27. 

RIGHT-HAND B RACKET, for No. 27. 

LEFT-HAND BRACKET, for No. 27. 

ROD AND S CREW JAWS, for joining Nos. 19 and 20. 

TRUNNION S CREW AND NUT, 178" x )i" -32, for supporting No. 19. 

MACHINE S CREW AND N UT, X:" X 10-32, stop for No. 19. 

ADJ USTING S CREW AND NUT, for No. 19. 

CA P SCREW, X:"x)i"-20, for fastening No. 17 to No.3. 

CAP S CREW, Yz" x )i"-20, for fastening No. 16 to No. 3. 

MACI-IIN E SCREW, X:" x )i" - 20, for fastening No.6 to No.3. 

MACI-IINE 

MACHINE 

S CREW, 

S CREW, 

)i" x)i"-20, for fas tening No. 18 to No. 19. 

']/s" x 12-32, for fastening No. 14 to No.3. 

I 

MACI-IINE 

MACHINE 

S CREW, 

S CREW, 

Yz" x 12-24, for fastening wires to Nos. 47 and 48. 

Yz" x 8-32, for fastening No. 15 to No.3. 

MACHINE S CREW, 918" x 8- 32, for fastening No. 15 to No. 16. 

PLATE 114. 

M ACHINE SCREW, )i" x 8-32, for fastening Nos. 47 and 48 to 'No. 14; for fasten-
ing wires to Nos. 45 and 46, and for fastening No. 21 to No.4. 

MACHINE SCREW, yg" x 6-32, for fastening Nos. 45 and 46 to No. 15. 

S CREW S TUD, yg" X 4-40, for fastenin g No. 53 to Nos. 19 and 20. 

RIVET, ?E" x yg", for fast e ning No. 42 to No.4. 

• 

) 

. . 



... 
I 

PATENTS RE LATING TO ELECT RIC SIGNALlNG.- (Continued from Page 21 7.) 

NAME. 

C. A . SCOTT, 

GE O.WESTINGHOUSE, JR., 

G E O. W E STI NGHOUSE, JR ., 

C. A. SCOT T, . 

O. G ASSETT, 

O. GASSETT, 

O. GASSETT, 

C. A. SCOTT , 

O. GASSE'TT, 

O. GASSETT, 

O. GASSE TT, 

O. GASSETT, 

F. L. POPE, 

C. H. JACKSON, 

C. R JACKSON, 

C. ~. SCOTT, 

F. L. POPE, 

F. L. POP E, 

C. A. SCOTT , 

J. T. HAMBAY, 

J . . T. H AMBAY, 

J. T. HAMBAY, 

,T. P. COLEMA N, 

J. P. COLEMAN, 

r. G. SCHREUDER, 

J. T. HAMBAY, 

J. V. YOUNG, 

S. H. STUPAKOFF, 

S. H. STUPAKOFF, 

E. H . GOODMAN, 

DAT E. 

J ULY 31, 1883, 

JULY 31, 1883, 

JULY 31, 1883, 

AUGUST 14, 1883, 

AUGUST 14, 1883, 

AUGUST 14, 1883, 

DECEMBER 11, 1883, 

JANUARY 29, 1884, 

JANU ARY 29; 1884, 

JANUARV 29, 1884, 

FEB R UARY 1~. 1884, 

FEBRUA RY 26, 1884, 

M A RCH 18, 1884, 

M A Y 6, 1884, 

J ULY 1, 1884, 

JULY 8, 1884, 

AUGUST 12, 1884, 

A UGUST 12, 1884, 

AUGUST 12, 1884, 

NOVEMBER 25, 1884, 

NOVEMBER 25, 1884, 

NOVEMBER 25, 1884, 

MAY 7, 1889, 

MAY 28, 1889, 

DECEMBER 9, 1890, 

APR I L 5, 1892, 

DECEMBER 13, 1892, 

A PRIL 11, 1893, 

M A Y 16, 1893, 

JULY 25, 1893, 

A ND OTHER S . 

• 

26 r 

NUMBER. 

282,230 

282,249 

282,250 

283,152 

283,23 1 

283,232 

289,827 

292, 687 

-292,743 

292,744 

293,571 

294,030 

295,427 

298,209 

301,369 

301,837 

303,589 

303,590 

303,595 

308,492 

308,493 

308,494 

402,562 

404,170 

442,338 

472,499 

488,138 

495,125 

497,732 

502,229 
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Electric Lock for Stevens Machine. 
PLATE 115. 

THIS lock is placed above the interlocking of the machine, perpendicular to 

its longitudinal axis, and in a horizontal position. The notch III 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) IS 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. 
No. 

1. COVER. 

2. BRACKET, for lock lever. 

3. LOCK LEVER. 

4. T URNED PIN, for joining Nos. 2 and 3. 

5. SPLIT C OTTER, for No.4. 

6. T AP BOLT, lYz" X yg", for joining Nos. 1 and 2 to Stevens machine. 

7. TAP BOLT, l"x yg", for joining No. 10 to Stevens machine. 

8. C AP S CREW, Yz" X ?i", for joining Nos. 20 and 21. 

9. M ACI-IINE S CREW, Yz" X ?i", for joining Nos. 15 and 19. 

10. SPECTACLE. 

11. BRASS NUT, for No. 12. 

12. BACK STRAP SUPPORT. 

13. SHAFT, for No. 15 . . 
14. DOWEL PIN, for fastening No. 13 into No. 10. 

15. ARMATURE BAR. 

16. C OUNTERWEIGHT. 

17. CO UNTERWEIGHT ARM. 

18. MACHINE SCREW, ?i"x4-32, for faste ning No. 16 to No. 17. 

19. ARMATURE. 

20. PAIR OF M AGNETS. 

21. BACK STRAP. 

22. PAD L OCK. 

23. K EY. 



; 

PLATE 116. 
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Relays. 
PLATE 116. 

OTHER FORMS ARE SHOWN ON PLATES 117, 119, 121, 123 AND 125. 

A. :3-POINT U NCOVERE D R ELA V. 

B. 3-POlwr DUST PROOF RELA Y. 

No. 

lo 

2. 

3. 

4. 

5 . 

6. 

7. 

8. 
P::i 9. 
0 
z 

10. <: 

..,; 
0 11. ;-

7: . 
0 12. ::E I 
;;; 
0 13. u 
<Ji ,.. 

14. '" <: 
p... 

15. 

16. 

17. 

18. 

HI. 

l 20. 

;,: 21. -l 
z 
0 

22 . ...::-
0 
f-o 2" 
" 

i). 

~ 
f-o 24. <: 
-l 
"-l 

e<: 25. <Ji 
f-o 

'" 26. <: 
p... 

IN ORDERI NG ANY RELA Y, GIVE THE RESISTANCE REQUIRED IN OHMS. 

ORDER BY PLATE AND NUMBER. 

BASE. 

PAm. OF MAGNETS. Give resistance required In ohms. 

BACK STRAP, with ' stud and adjusting nut. 

CAP SCREW, Yz" XX" -20, for fastening back strap to magnets. 

A RMA1:URE. 

BINDIN(~ POST. 

S CREW, yg" x 10-32. 

HEX. NUT, 14'''- 32. 

R UBBER BUSHIN(;, X"-~". 

Bl{ASS \VASHEl{, X "-Yz ". 

For binding post No. n. 

ADJUSTINC SCREW AND JAM N UT, with platinum point, 1" x 10-32. 

ADJUSTlNl: SCREW AND JAM NUT, with insulated point, 1" x 10-32. 

B . . W 7" Li " RASS ASHER, 1r~ - / 2 . 
12. 

RUBBEl{ BUSHING, 

M ICA I NSULATION. 

be used. 

Made in 

~ For adjusting screws Nos. ] 1 and 

different s izes and forms, depending on ·where it IS to 

COPPER WIRE, In rubber tube. Give len g th required. 

BRASS MACHINE SCREW, X" X 8-32, for fastening a rmature No. 5 to armature bars 

Nos. 28 and 42. 

BRASS MACHINE SCREW, X" x 4- 40, for fastening wires to armatu re bars and spec

tacle~, and for fastening contact springs Nos. ao and 41 to armature. 

B W r /c, " ," . RASS ASHER, 7R - ["IT . 

R UBl-lER BUSHING, 7'8 "- /'0". 
SPECTACLE. 

} For screw No. ]8. 

RUlll-lER BUSHING, yg" x 10-~, for adjus.ting screw holes in spectacle. 

BRASS MACHINE S CREW, y§" X 12-32, for faste ning spectacle to base. 

R UBBER B USHING, :rV '-:yg" , for screw No. :33. 

MAGNET BRACKET. 

BRASS MACHINE SCREW, ~"x 12-02, for fastening magnet bracket to base. 
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No. 

t!! ( 2;-1 
~ • I • 

~::; I 
oj ~ ) 28. 

I=<: _ ..., 

<Jl -< II 29. 
E- 0 
.. E-

~ l30. 

;.. 
...l z 
0 

r:Q-

0 ... 
0 z 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

THREE-POINT UNCOVERED AND DUST. PROOF RELAYS. -(Continued. ) 

RUDDER BUSHING, ~"x ¥S", for screw No. 26. 

l\RMA TURE BARS. 

TRUNNION SCREW, I" x ;i"-32, for holding armature bar. 

PHOSPHOR BRONZE C ONTACT SPRING, with platinum disc. 

COVER FRAME. 

CELLULOID SHEET, for cover frame. 

DUST PROOF SPECTACLE. 

H ARD R UBBER BASE, for insulation of dust proof spectacle. 

RU BBER BUSHING, ,Ys"-;i", for wire holes in spectacle No. 33 . 

RUBBER B USHI NG, ;i" x 10-32, for adjusting-screw holes' in spectacle. 

RU DDER B 7" 3' '':: ' ' f N 39 USHING, 3"2" -7"8, or screw o. .. 

PLATE 116. 

f:: 38. < 
...l 

BRASS MACHINE SCREW, ¥S" x 6-32, for fastening cover frame to spectacle. 
'" I=<: 
<f) 

E-.. 
< p.. 

39. BRASS MACHINE SCREW, ~"x 12-32, for fastening magnet bracket and spectacle 
to base . 

40. TRUNNION SCREW AND J AM NUT, 1 ,Ys " x ;i" -32, for holding armature bar. 

41. P HOSPHOR BRONZE CONTACT SPRING, ~ith platinum elisc. 

42. ARM ATURE BAR. 

43. M AGNET BRACKET. 

Interlocking R.elays. 

IN ORDERING ANY RELAY GIVE THE RESISTANCE REQUIRED IN OHMS. 

"'PLATE 117. 

A. INTERLOCKING RELA v.-Square ends on the armature bars, two contact spnngs. 

B. I NTERLOCK ING R ELAY --Square ends on the armature bars, one contact spnng. 

C. I NTERLOCKING R ELAY.- Hooked e nds on the armature bars, no contact spnngs. 

Anyon e of these re lays may b e built without, or be furnished with, e ither one, two, 

three or four contact springs on- the armature bars. 

A list of the parts is given on the following page. 
'1, 
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PLATE 117. 



, 

PLATE 118. 
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34. 

35. 

36. 

37. 

R UBBER 

R UBBER 

RU BBER 

R UBBER 

TENSION 

T ENSION 

TENSION 

B USHING, 

B USH I NG , 

BUSHING, 

BUSHING, 

SPRING. 

SHAFT. 

P OST. 

Interlocking R.elays. 
PLATE 118. 

PARTS RELATING TO PLATE 117. 

Yz"-Ys", for armature bearing m 

7i"-Ys", for base (No. 1). 
'i'8 " 3" for hook (No. 10). , 8 -nr , 

\ 

~ " 3 " for contact sprt-ng (No. 8 - T1f , 12). 
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Relays. 
PLATE 119. 

OTHER FORMS ARE SHOWN ON PLATES 116, 117. 121, 123 AND 125. 

A. I NTERLOCKING RELA y.-U pper magnet open circuit; lowe r mag net closed circuit. 

B. INTERLOCKING R ELAY.-Both magnets are on a closed circuit. 

No. 

lo 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

2B. 

24. 

25. 

26 . . 

27. 

28. 

IN ORDERING ANY RELAY, GIVE THE RESISTANCE REQUIRED IN OHMS. 

ORDER ' BY PLATE AND NUMBER. 

BASE. 

COPPER VVIRE, in rubber tube. } 

C OPPER WIRE, silk insulation. 
Give le ngth required. 

MAGNETS. Give resistance required 111 ohms. 

S PECTACLE, for the upper magn e t. 

SPECTACLE, for the lower magnet. 

BACK STRAP. 

ARMATU RE. 

BRACKET, for the upper magnet. 

BRACKET, for the lower magnet. 

ARMATURE BAR, for the upper magn e t. 

HOOK, for armature bar No. 11. 

LATCH, for relay "A." 

L ATCH, for relay" B." 

ARMATURE BAR, for the lower magnet. 

MA CH INE S CREW, .y§" x 12- 32, for fastening spectacle to base . 

MACH IN E SCREW, ~"x 12-32, for fastening magn e t bracke ts to base. 

BRASS W ASHER, 3~" x }Is", for back contact post on lower spectacle. 

C ONTACT' POST, J/s" X 10- 32, for lowe r spectacle. 

CAPSTAN J AM NUT, for contact post No. 19. 

D B 7" 5 " 5" f t t N 19 .,,-UBBER USHING, 32 --YTl -TIr , or can ac post o. . 

B RASS SCREW, I" x ;.i"- 32 , without rubber tip; trunnion for lowe r armature bar. 

BRA SS S CREW, I" x ;.i" -32, with rubber tip; trunnion for upper armature bar. 

ADJUSTING SCREW AND J AM NUT, I" x 10-32, with insulated point, for upper spectacle. 

ADJ USTING S CREW AND J AM NUT, I" x 10-32, with platinum point, for upper spectacle. 

ADJUSTING S CREW AND J AM NUT, .y§" x 8-3 ~, with platinum point, for contact of lowe r 
spectacle. 

A DJUSTI NG S CREW At:'D JAM N UT, 78" x 4-52, for lower armature bar. 

BRASS S CREW, %" x 10-32, for binding post. 
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INTERLOCKING RELAY S.-(Continued.) 

No. PLATE 119. 

29. BINDING POST. 

30. RUBBER BUSHING, ;i"-:Vs", for binding post. 

31. BRASS HEX. NUT, for binding post. 

32. BRASS WASHER, ;i" -Yz", for binding post. 

33. RUBBER BUSHING, 3~"-Tlu"-;i", for spectacle and upper magnet brackets. 

34. MICA INSULATION, made in different shapes and sizes to suit location. 

35. BRONZE LATCH SPRING, for lower armature bar. 

36. SILVER BALANCE SPRING, for upper armature bar. 

37. MACHINE SCREW, ;i" X 4-40, for fastening hook to upper armature bar. 

38" . R B 3" 5" f N 31-UBB~R USHING,;l2 -32, or screw o. , . 

39. MACHINE SCREW, 78" x ~-64, for latch spring to lower armature bar. 

-10. MACHINE S CREW, A" x 4-32, for fastening wire to spectacle. 

41. BRASS VVASHER, 78"-;i", for No. 40. " 

42. MACHIN E S CREW, ;i" x 6-32, for fastening armature to bars. 

43. MACHINE SCREW (IRON), Yz" x 12-24, 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 use 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. 
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PLATE 120. 
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Relays. 
PLATE 121. 

OTHER FORMS ARE SHOWN ON PLATES 116, 117, 119. 123 AND 125. 

A. 2-POINT RELAY, sealed base. 

B. I-POINT RELAY, sealed base . 

These relays are tested in the shop and are then permanently sealed against moisture 

or meddling. 

No. 

r 1. 

2. 

e: 3. .... 
z 
0 

<" 
4. 

· 0 5. .... 

~ ~ 6 . 
.... 
< 

7 . .... 
~ 

~ 
<f) 8. .... 
'" < p.. 9. 

10. 

In. 
( 1~. 

13. 

14. 

15. 

16. 
p:i 
0 z 17. 
< 
< 18. 
0 
.... 19. z 
0 
;:;: 20. ;:;: 
0 
u 21. <f) 

.... 

'" < ",,22. p.. 

23. 

24. 

25. 

l26. 

IN ORDERING ANY RELAY, STATE THE RESISTANCE REQUIRED IN OHMS. 

ORDER BY PLATE AND NUMBER. 

BASE. 

BASE PLATE. 

BACK STOP (no contact). 

ARMATURE BRACKET. 

ARMATURE. 

RUBBER INSULATOR, between No.5 and No.7 

PHOSPHOR-BRONZE SPRIN G, jeweled point. 

RUBBER BUSHING, -;l/'-li", for Nos. 7 and 9. 

IRO N MACHINE SCREW, 16 x 8-32, for fastening Nos. 5, 6 and 7 together. 

SPECIAL S CREW, Yz xli -32, for fastening No. 3 to No. 1. 

I RON MACHINE SCREW, li"x8-32, for joining Nos. 4 and 5. 

BACK STRAP. 

IRON MACHINE SCREW, Ys x 10-24, for back strap N9. 12. 

MAGNETS.-(I n ordering give resistance that is wanted.) 

SPECIAL BRA SS N UT, ~/z" -28, for fastening magnets to base. 

BRASS SCREW, 10-32, for binding post. 

BINDING POST, with platinum end. 

BINDING POST, plain. 

BRASS WASHER, li" -Yz", for binding post . 

RUBBER BUSHING, li"-Ys", for binding post. 

BRASS NUT, li"-32, for binding post. 

IRON MACHINE SCREW, Ys" x 10-24, for JOlntng base to base plate. 

GERMA N SILVER CONTACT SPRING, platinum point. 

MICA INSULATION, made in different sizes and forms, depending on where it IS to 
be used. 

S CREW TRUNNION, for armature bracke t. 

PIECE OF COPPER vV IRE IN R UBBER T UBE. 
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No. 

27. 

28. 

29. 

~ 30. 
,..J 
z 

31. 0 

~' 

0 32. 
f-' 

" 33. z 
;::: 
"" 34. ,..J 

'" .~ 
if> 35. ;... 

'" "" 36. 
"'" 

37. 

38. 

39. 

RELA YS WITH SEALED BASES.-(Continued.) 

BASE 

BASE PLATE. 

ARYlATURE Bl~ACKET. 

R UBBER SCREW PIN, ¥S" X 4- 32. 

G ERMAN SILVER C ONTACT SPRING, platinum point. 

PI-IOSPHOR-BRONZE SPRING, jeweled point. 

ARMATURE. 

BACK STOP, with contact point. 

FIBRE PLUG. 

RUBBER BUSHING, for No. 38. 

BRASS NUT, 8-32 for No. 38. 

IRON MACHINE S CREW, TV ' X 8-32, for joining Nos. 29, 31, 32 and 33. 

PLATE 121. 

IRON MACHINE SCREW, ~" 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 R ailroad, at Philadel

phia, where the E lectro-P neumatic System is in use. 
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R.elays. 

OTHER FORMS ARE SHOWN ON PLATES 116, 117, 119, 121 AND 125. 

A. I-POINT RELAY, front and back contact. 

B. . I-POINT RELAY, back contact, only. U ncovered. 

C. I-POINT R ELAY, back contact, only. Dust proof spectacle. 

No. 

1. 

2. 

3. 

4. 

o. 

0 6. 
0 7. z 
..: 
~ 8. 
-< 
0 9. 
f-

"- 10. 0 
;;: 

IN ORDERING ANY RELAY, GIVE THE RESISTANCE REQUIRED IN OHMS. 

ORDER BY PLATE AND NUMBER . 

BASE. 

MAGNETS ; give res istance 10 ohms required. 

ARMATURE. 

BINDI NG P OST SCREW. 

BINDING P OST. 

RUBBER BUSHI NG, )i"-:Vs", for binding post. 

BRASS WASHER, )i"- Yz", for binding post. 

BRASS HEX NUT, · )i" -32, for binding post. 

CAP SCREW, Yz" X )i" -20, for fastening magne ts t o back strap. 

ADJUSTIN G SCREW AND ] Awl NUT, I" x 10-32, with platinum point. 

PLATE 1.23. 

0 1l. u BRASS MACI-II:JE S CREW, Ys" x 12- 32, for fastening spectacles A and B and bracket 
U1 
f-, '" 
..: 
!l.. 12. 

13. 

14. 

15. 

16. 

17. 

'" ~ ~..: tr 18. 00f-

~~8 ~ 19. 

p:i (20. 

C to base. 

RUBBER B USHI NG, 3~"-Y8", for spectacles A and B and bracket C. 

MICA I NSU LATION, made in different shapes t o suit its position. 

COPPER WIRE, in rubber tube. 

BRASS W ASHE R, 0"-)i", for holding wIre to armature bar. 

MACHI~E S CREW, )i" x 4-40, for fastening washer No. 15 to arm a ture bar. 

MACHINE S CREW, )i" x 8-32, for fast e nin g armature to armature bar. 

ADJUSTING S CREW, JE" x 4-52, with plantinum point. 

R UBBER BUSHING, )i" x 10-32, for No. 18. 

SPECTACLE. 

~ 21. BACK STRAP, with stud and adjusting nuts. 

«: 22. MAGXET BRACKET. 
o 
f-

Z ~ .23. o 
~ o 24. 
u 
'" 
~ 

25. 

~ l26. 

ARMATUI{E BAR. 

BRASS SCREW, JIg" x ~i" -32, trunnion for armature bar. 

MACHIKE SCREW, Yz" x 12-32, for faste ning spectacle to base. 

MACHINE S CREW, )i" X 4-40, for connecting wire to armature bar. 

See number 37, part common to Band C. 
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No. 

27. 

28. 
>: 

29. z 
0 

>Q" 30. 
0 
E-< 

31. '-' z 
P . 32 . ...: 
o-l 

"" p:< 33. 
Ul 
E-< 

'" 34. ...: 
P-. 

35. 

36. 

37. 

l=POINT UNCOVERED AND DUST=PROOF RELA YS.- (Continued.) 

D UST PROOF SP ECTACLE. 

C OVER-RIM, fo r spectacl e . 

C ELLULOID SHEET. 

BACK STRAP, with stud and adjusting nuts. 

MAGNET BRACKET. 

ArDrA TURE BA.R. 

R UBBER I NSULATION, for dust proof spectacle. 

MACHINE SCREW, yg" X 6-32, for faste ning cover to spectacle. 

MACHINE SCREW, ~"x 12=--32, for fastening spectacle to base. 

BRASS S CREW, 1:' x ;.i ff -32, trunnion for ar11]ature bar. 

PLATE 123. 

ADJUSTI NG S CREW AND J A~1 N UT, I" x 10-32, with insulated point. This 1S com

mon to Band 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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A. 

B. 

C. 

c.5 
A 
Z 
-< 

P=l-

<: 
o 
'"' z 
o 
~ 
'" o 
U 

~ z o 

( 

Relays. 

OTHER FORMS ARE SHOWN ON PLATES 116, 117, IH}, 121 AND 123. 

3-POI~T F USE SHUNT R ELAY. 

2-POI~n R ELAY, Uncovered. 

2-POI~n R ELAY, dust-proof spectacles. 

No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

II. 

12. 

13. 

14. 

15. 

IN ORDERING ANY RELAY GIVE THE RESISTANCE REQUIRED IN OHMS. 

ORDER BY PLATE AND NUMBER. 
B ASE. 

WIRE E NCASED IN R UBBER T UBE. 

P AIR OF M AGNETs.- In orde rin g g ive required resis tance. 

B RASS W ASHER, ?i"- Yz", for binding posts. 

BRASS H EX N UT, ?i"- 32, for binding posts . . 

Be,DING P OST S CREW. 

BINDING POST. 

ADJ USTING S CREW AND J AM NUT, with contact point. 

ADJUSTING S CREW A~D J AM NUT, with insulated point. 

B RASS M ACTUNE S CREW, Ys" X 12-32, for faste ning spectacles. 

BRASS MA CHINE S CREW, ~" x 12-32, for fastening magnet brackets. 

R UBBER BUSHING, ?i"- yg" x ?i", for binding post holes. 

R UBBER B USHING, 78"- ?i", insulations for side contact springs. 

BRASS MACHINE S CREW, ?i" x 12-32, for faste ning armature. 

BRASS M ACHINE S CREW, ?i" X 6-32, for fastening side contact springs. 

PLATE 125. 

16. 

17. 

MICA I NSULATION.- This is made in differe nt sizes. Specify what it IS wanted for. 

BRASS TRUNNION S C; REW, 1" x ?i"- 32 for supporting a rm a ture b a r. 

18. 

19. 

20 . 

21. 

22. 

23. 

24 . 

25 . 

26. 

27. 

28. 

29. 

30. 

B ACK STRAP, with stud a nd adjusting nuts. 

C AP S CREW, ;/z" x ?i" - 20, for fastening mag ne ts to back strap. 

A RMATURE . 

SPECTACLE. 

FRONT C OKTACT S PRING. 

ARMAT URE B AR. 

BACK C ONTACT SPRING. 

P HOSPHOR- B RONZE STRIP, with jewele d point. 

R UBBER B USHING, yg" x 16" - 18, for back contact screw. 

R UBBER B USHING, '/2"X 16", fo r specta cle insula tion . 

RU BBER B USIII NG, ?i" x 12-32, for back contact spring. 

BRASS WASHER, 78" x ?i", for back contact spring. 

BRASS M ACHINE S CREW, ?i" x 4- 40, fo r b ack contact spnng. 



3-POINT FUSE SHUNT, 2-POINT UNCOVERED AND 2-POINT DUST-PROOF RELA YS.-(Continued.) 

~ z o 

o 
E-o 

No. 

31. MAGNET BRACKETS, for A and B. 

32. ARMATURE. 

33. SPECTACLE. 

34. BRASS WASHER, -flf"-VB", for contact screws. 

35. RU BBER BUSHING, 1?/' -VB", for spectacles and magnet brackets. 

36 R YXT ~7_"_I/" f t . UBBER vv ASHER, 32 72 ' or contac screws. 

37. ARMATURE BAR. 

38. CONTACT SPRING, for Band C. 

39. DUST-PROOF SPECTACLE. 

40. ARMATURE BAR. 

41. ARMATURE. 

42. RUBBER INSULA TOR, for dust-proof speetacle. 

~ 43. R UBBER BUSHI NG, }4'''-VB'' x 10-32, for contact screws. 
E=: 

~ 44. BRASS MACHI NE S CREW, VB'! x 6-32, for fastening cover to spectacle. 
p:; 

PLATE 125. 

f:; 45. COVER, for spectacle; this includes a celluloid sheet, which if wanted without the 
~ brass rim must be so specified. 

46. MAGNET BRACKET. 

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 18. 

til · 
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Lightning Arresters and Circuit Controllers. 
PLATE 127. 

A. MULTIPLE LIGHTNING ARRESTER. Made 111 any Size from a I-way up to a 25-way. 

B. LIGHTNING ARRESTER, for one wire only. This is our most recen t form , and has proved 

extremely reliable. 

In ordering anyone of figures C, D , E, F or H, state whether it IS to be on an 

open or closed circuit. 

C. CIRCUIT 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 right-hand side of the figure 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 . I t may be on 

either an open or closed circuit. 

D. DOUBLE CIRCU IT CONTROLLER. Especially designed for use 111 connection with a mechan

ical interlocking machine. I t is placed upon the wooden frame which supports 

the machine, and is operated by the lever, which strikes it and compresses the 

spnng. 

E. SINGLE CIRCUIT C ONTROLLER. 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 floor, 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. SINGtE CIRCUIT CONTROLLER. This form is generally placed at the edge of a station 

platform, where it can be pressed by the foot of a conductor, or 111 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 K EY CIRCUIT 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. 



No. 

r 1. 
<2 2. 
0 
E--

C!l 3. 
z 

~ ~ 4. 
'" .:.:: 5. 
<Jl 

E--

'" 6. «: 
A< • 

L 7. 

8. 

9. 

10. 

II. 
j:O 12. 
0 
E--

t.l 13. 
3 ... 

14. «: 
..l 

'" ~ 15. 
<Jl 

E--

'" 16. «: 
A< 

17. 

18. 

19. 

20. 

( 2l. 

22. 

23. 

24. 

U 
25. 

0 2.6. E--

t.l 
z 27. 
3 ~ 
'" 28. 
~ 
<Jl 29. E--

'" «: 
,A< 30. 

3 l. 

32. 

33. 

L 34. 

• ~ J 35. ~o 
E--

~ C!l 36. 
"'z «: ~ I 

Po< j l37. 

LIGHTNING ARRESTERS AND CIRCUIT CONTROLLERS.-(Continued.) 

ORDER BY PLATE AND NUMBER. 

HARD R UBBER BASE. 

GROUND S TRIP. 

MACHINE SCREW, Yz" X 8-32, for No.2. 

COP PER WASHER, lu" - Yz ", for No.3. 

C ROSS STRIP. 

MACHINE S CREW, Yz " x6-32, for No. 5. 

C W 5" , /r, " f N 6 OPPER ASHER, 32 -}8, or o. . 

SLATE BASE. 

SLATE C AP. 

POLE PIECE. 

BRASS S CREW, 2~"x.,(/'-32, for No. 10. 

W ASHER, .,(6" -§/s". t 
( For No. II. 

N UT, -(6"-32. ) 

R ESISTANCE COIL. 

MACHINE S CREW, ~"x 12-32, for No. 14. 

BINDING POST, for No. 10. 

MACHINE S CREW, Ys" X 12-32.} . 
For No. ]6. 

W ASHER, 3~" -T"u" . 

BINDING POST, for No. 14. 

MACHINE S CREW, yg"x 8-32, for No. 19. 

BRASS Box. 

H ARD R UBBER B ASE, for Nos. 26 and 27. 

H ARD RU BBER BASE, for outside wires. 

SPRING, for No. 25. 

CAM. 

BENT CONTACT S PRING. 

S TRAIGHT C ONTACT SPRING. 

IRON S CREW, 1yg"x?i"-32, for No. 25. 

MACHINE S CREW, 1yg" X 12-24, for joining Nos. 21, 22 and 23. 

M ACHINE S CREW, §/s" X 12-24, for No. 22. 

MACHINE SCREW, Yz " x12-24, for wires In No. 2~). 

MACHINE SCREW, yg" X 12-24, for wires In No. 22. 

H EX. NU T, ~"-32, for No. 28. 

BRASS WASHER, ~"- }~", for Nos. 31 and 32 . 

B ASE. 

B RASS SCREW, IX'" X X "-32, for Nos. 47 and 48. 

HEX. NUT, ~"-32, for No. 36. 
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LIGHTNING ARRESTERS AND CIRCUIT CONTROLLERS.-(Continued.) 

No. 

38. 

39. 

40. 

THUMB N UT, ~"-32. 

RU BBER B USHING, ~ "-:ni". 

BRASS B USHI NG, ~ "-:ni". 

4 1 B W ' II s~ /,. " . RASS ASHER, T6 -;;, 8 . 

4" F W /I ,{"-St; /"8 ". ~. IERE ASHER, ~ ;;' t 

43. C ONTACT RING, for No. 46. 

44. D OWEL PIN, for No. 43. 

45. OPERATING R OD AND K NOB. 

46. S PRING, for No. 45. 

47. L ONG CONTACT SPRI~G. 

48. S HORT C ONTACT S PRING. 

'I 
i 

~ For No. 36. 

49. RIGHT-H AND C ONTACT S PRING. 

50. LEFT-HAND CONTACT SPRIN G. 

51. BASE. 

52. CONTACT RIN G, for No. 55 . 

53. D OWEL PIN, for No. 52. 

54. S PRING" for No. 55. 

55. OPERATING R OD AND K NOB. 

PLATE 127. 

• 

56. M ACI-lINE S CREW, I" x 10-32, for out side wires and for Nos. 49 and 50. 

57. MACHINE SCREW, ¥S" x 10-32, for Nos. 49 a n d 50. 

58. H EX. N UT, 10-32, for Nos. 56 and 57. 

59. T HUMB NUT, 10-32, for No. 56. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

73. 

74. 

BRASS W ASHER, -:l:/' - -i'u" . 
FIBRE WASHER, 

RUBBER BUSHI NG, ·-i\-"-f-r;". 
See Fig. G. 

BASE. 

COVER. 

OPERATI~G R OD AND K NOB. 

l 
i- For Nos. 56 and 57. 
I 

J 

SPRING. } 

CONT ACT RING. 
For No. 65. 

D OWEL PIN, for No. 67. 

RIGHT-H AND C ONTACT S PRING . 

L EFT-HAND C ONTACT SPRING. 

CAP S CREW, Yz" X 16" - 32, for fastenin g wires. 

MACHINE S CREW, ¥S" x 14-20, for f ast ening No. fi4 to No. 68. 

M ACHINE SCREW, Yz" X 10-32, for h ead of N o. 7i . a nd for fastening Nos. 69 and 70! 

H EX. NUT, 10-32, for No. 73. 



LIGHTNING ARRESTERS AND CIRCUIT CONTROLLERS. -(Continued.) 

No. 

75. H EX. NUT, 1\"-32, for No. 71. 

76. RU BBER BUSHING, /'-r/ '-TV', for No. 71. 

77. R UBBER BUSHING, l\"-Ys", for No. 73. 

78. FIBRE W ASHER, -1-/ '-5/8", for No. 71. 

79. 

80. 

FIBRE WASHER, 

BRASS WASHER, ~_" r/" 
16 -/2 . 

81. RUBBEI~ BASE. 

82. K NOB, for No. 83. 

83. LARGE CONTACT SPRING. 

SM ALL C ONTACT SPRI NG. 

BRIDGE. 

} For No. 73. 

84. 

85. 

86. 

87. 

88. 

89. 

M ACHINE SCREW, Ys" x 10-32, for No. 85. 

MACHINE SCREW, Yz" X ?i" -32, for faste ning Wlres. 

HEX. NUT, ?i" -32. } 
, "1/ " For No. 87 . 

BRASS \V ASHER, ?i - 72 . 

90. MACHINE SCREW, Ys" X 12-32. for JOlOmg Nos. 83 and 84. 

91. HEX. NUT, 12-32, for No. 90. 

PLATE 127. 

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 crossmgs and switches directly 

in front of a large union passenger station. 
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Multiple Push Button Instrument. 
PLATE 129. 

THIS IS one form of the many push button instruments that we manufacture; 

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 is 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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Drop Indicator Without Bell. 
PLATE 130. 

WE ILLUSTRATE this instrument for two reasons: first, it is unusually sub-

stantial in construction; second, anyone 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. 
No. 

1. SPECTACLE. 

2. BACK STRAP. 

3. MAGNETS. 

4. ARMAT URE. 

5. SPECTACLE SUPPORT. 

6 . ARMATURE BAR. 

7. INDICATOR ARM. 

8. TENSION POST. 

9. TENSION SPRING. 

10. INDICATOR PLATE. 

11. INDICATOR NUMBER. 

12. PU SH BUTTON JAW. 

13. PUSH BUTTON SHAFT. 

14. PUSH BUTTON. 

15. PUSH BUTTON GUIDE. 

16. PUSH BUTTON NUMBER. 

17. PUSH BUTTON SPRIKG. 

18. PUSH BUTTON RING. 

19. PUSH BUTTON GLASS. 

20. CRANK. 

21. HORIZONTAL LINK. 

22. CRANK STAND. 

23. VERTICAL LINK. 

24. UPPER LINK STAND. 

25. UPPER LINK. 

26. PHOSPHOR-BRONZE CONTACT PLATE. 

27. ADJUSTING SCREW AND JA M NUT, ~" x 4-52, for No. lo 
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DROP INDICATOR WITHOUT BELL.-(Continued.) 

No. PLATE 130. 
28. SPECIAL SCREW A ND NU T, T"'o" X 6-3:6 , for joining Nos. 7 and 22. 

29. SPECIAL S CREW AND NUT, -Vs" X 6-32, for joining Nos. 12 and 23. 

SPECIAL S CRE W, ~" X 6-32, for joining Nos. 7, 24 and 26. 

SPECIAL SCREW, Yz" X 6-32, for joining Nos. 20 a nd 22. 

SPECI AL SCREW, _L" 3i" 32 16 X "I- - , for joining Nos. 1 and 6 .. 

SPECIAL SCREW, 3i" x 6-32, for joining Nos. 20 and 21. 

BRASS MACHINE SCREW, Yz" X 8-32, for coarse wire 111 No. 26. 

BRASS MACHINE S CREW, 3i" X 8-32, for join ing Nos. 4 and 6. 

30. 

31. 

32. 

33. 

34. 

35. 

36. BRASS MA CHINE SCREW, 3i" X 6-32, for fastening Nos. 22 and 

37. B RASS M ACHINE S CREW, 3i" x 4-40, for fine wire 111 No. 26. 

38. IRON MACHI NE S CREW, -Vs" x 8-32, for joining Nos. 2 and 3. 

39. BRASS MACHINE S CREW, -Vs" X 6-32, for joining Nos. 1 and 5. 

40. BRASS W OOD S CREW, Yz"-#6, for No. 15. 

41. CO PPER W ASHE R, A/'-Yz", for No. 34. 

42. BRASS WASHER, 78"--;,/', for No. 37 

Multiple Disc Indicator. 

24 to the case. 

PLATE 131. 

THERE are so many different forms of indicator:s 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 

r worked over long distances. 

The faces of the discs are marked with figures or letters which indicate their 

functions . \Vhen 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 is 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. 



PLATE 131. 

, 



PLATE 132. 



Two Forms of Single Disc Indicators with Bells. 
PLATE 132. 

THE 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 0 , 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 is 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. 
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PLATE 133. 
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Single Semaphore Indicator and Single Disc Indicator. 

PLATE 133. 

THERE are here shown single forms of the Multiple Semaphore Indicator and 

Multiple Disc Indicator illustrated on Plates 135 and 131. The SEMAPHORE 

INDICATOR 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 o~ 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 INDICATOR is illustrated on the lower half of the plate, and IS so 

simple in form and construction that no particular description is necessary. 
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Semaphore Indicator with Bell Attachment. 
PLATE 134. 

THIS instrument was designed for the purpose of informing the leverman 1ll 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. 
No. 

1. B E LL. 

2. P OST. 

3. HAM MER STOP. 

4. BACK STRAP. 

5. MAGNET. 
~ For Bell. 

6. HAMMER (armature). 

7. BACK STRAP S U PPO RT. j 

8. BRAC KET . 

9. MAGNE T SPECTACLE. 

10. MAGNETS. 

] 1. B ACK S ~'RAP. 
F or Semaphore . 

12. MAGN ET POLE. 

13. MAGNE T AR'.1AT U E.E. 

14. SEMAPHORE. 

Hi. SEMAPHORE SHAFT. 

J 13. C OMMUTATOR. 

17. NU M BER PLATE A N D BRASS RIN G. 

18. S E MAPHORE POST. 

19. RUBBER CmCU IT BREAKER BASE. 

20. G E RMAN SILVER CIRCUIT BRE AK E R SPRI NG. 

21. CONN ECTING WIRE T E RMINAL. 

2;3. BRASS MACI-lI N E SC I~EW, Yz" x 8-32, for fastening No.2!. 

23. COPPER \VAST-IER, 78"-'%", for No. 22. 
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No. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

3l. 

32. 

33. 

34. 

35. 

36. 

37. 

SEMAPHORE INDICATOR WITH BELL ATTACH1'\\ENT.- (Continued. ) 

PLATE 134. 

B RASS M ACHINE S CREW, yg" X 8- 32, fo r joining Nos. 4 and 7. 

BRASS M ACHIKE S CREW, -f'-rr" X 8-32, for joining Nos. 6 and 7. 

B RASS M ACHINE S CREW, ~" x 8-32, for joining Nos. 8 and II. 

BRASS MACHINE S CREW, Yz" X 6-32, for fastening No. 19. 

BRASS MACHINE S CREW, yg" X 4-40, for connecting mag net wire to No. 21. 

BRASS M ACHINE S CREW, ;:S" X 4-40, for connecting ground wire to No. 21. 

BRASS MACH INE S CREW, ;:S" X 6-32, for faste ning No. 20 to 19. 
\ 

BRA SS MACHINE S CREW, Ys" X 8-32, for jo ining Nos. 10 and 11. 

B RASS VVOOD S CREW, Yz"- .j.!.6 2 ,.:-, for fastenin g No. 7 to case. 

BRASS 'vVOOD S CREW, yg"- :f!:6, for fastening No. :3 t o case . 

BRA SS W OOD S CREW, ~" .)J.;-4 -11";), for fastening No. 3 to case. 

I RON MACHINE S CREW, yg" X 8-32, for Jommg Nos. 4 and 5. 

IRON -MACI-IINE S CRE W, Yz" 6-'22 2 Xu , for joining Nos. 10 and 12. 

IRON MACHINE S CREW, yg" X 10-32, for joining Nos. 1 and 2. 

----------------

Multiple Semaphore Indicator with Bells. 
PLATE 135. 

THIS arrangement is placed in the train starter's office at a large passenger 

terminal, flnd serves two purposes. The semaphores are connected with push 

buttons located near th~ 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 sig nal 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 sing le instrument of this character will be found illustrated on Plate 133. 



PLATE 135. 
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PLATE 136. 
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Train Describing Instruments. 
PLATE 136. 

THE 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 co'nnected by an electric 

Wlre. 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 8. This needle is mounted on a ratchet wheel that is driven by 

clock work, and has the same number of teeth as there are buttons on the instru

ment; it alternately makes and breaks a circuit eight times in the passage of the 

needle from No. 16 to No.8. The making and breaking of the circuit through 

the transmitter alternately excites and discharges a magnet on the recorder, which 

ll1 its turn drives the needle 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 iTlechaniQally propelled. This is 

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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No. 
r 1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 . 

> 
12. 

... 
13. z 

0 

"" 14: z ,., 
Ol 
)!1 

15. ;:> 

'" "" '" 16. z 
- ~ 
C!l z 17. 
E::: .... 

. ~ 18. V> z 
..: 

19. '" f-o 
0 20. ;.. 

" :: 21. ... :.;. 
<;l 22. 
~ 
V> 

23. "" '" ..: 
0-

24. 
')-... 0 . 

26. 

27 . 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

Train Describing Instruments. 

ORDER BY PLATE AND NUMBER. 

CASE. 

DIAL PLATE. 

GUIDE R ING. 

CLOCK W ORK PI.ATE. 

WINDlNG KEY. 

SPIRAL S PRING. 

DRUM, for spiral spring . . 

C OVER, f o r d rum. 

RING, for h o lding g lass in N o. I I. 

S TOP BAR. 

CRYSTAL R IM. 

ESCAPEMENT. 

E SCAPEMENT \\THEEL AND PINION S HAFT. 

M AIN SHAFT. 

COMMUTATOR. 

L ARGE GEAR, with pinIOn and shaft . 

SM ALL G EAR, with p inion , shaft and nut. 

PUSH B UTTON. 

POINTER. 

B RACKET, f o r commutato r sprIng s. 

H ARD R UBBER I NSULATrON, for commutat o r springs. 

STRAIGHT C OMMUTATOR SPRI NG. 

O FFSET COMMUTATOR SPRING. 

S CREW STUD, fo r j o ining N o s. 2 and 4. 

STUD, for joining N os. 2 and 3. 

R A TCHET PAWL. 

S PRING, for ratch et p awl. 

R ATCHET WHEEL. 

C HAIN W HEEL,.for Nos. 30 and 3I. 

P USH BUTTON S TEM. 

S TATIO?\ARY BRACKET, f o r ch ain w h eel N o. 29. 

CHAIN. G iv e l eng th r equired . 

W IRE T ERMINAL. 

TERMINAL C ONTACT SPRI NC. 

COPPER 'vVmF: 11\ RUBl':ER TUBE. G ive l en g th r equired . 
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TRAIN DESCRIBING INSTRUMENTS.-(Continued. ) 

No. PLATE 137. 

(36. BRASS SCREW AND NUT, Yz" X 8-32, for connection between commutator springs 
and terminal. 

~ 

37. "0 
OJ 

"0 
::l 

38. u 
c:: 
0 
u 39. 'I 
;,; 

40. o-l z 
0 

..: z 
4l. ><l 

::; 
:=> 
~ 42. '" til 
Z ,..... 
" 43. 

~ ~ 44. 
;] 
VI 45. z « 
~ 

E-< 46. 
0 

'" 47. " z 
t::: 48. « 
o-l 
0<1 
~ 49. 
til 

'" ~ 50. « 
Po. 

5l. 

52. 

L 53. 

( 54. 

55. 

56. 

57. 
;,; 
o-l 58. z 
0 
",' 59. 
z 
><l 
::; 60. :=> 
~ 

'" 6l. til 
z ,..... 

" 62. z 

~ ~ u 63. 
><l 
~ 64. 
0 

'" " 65. 
z 
t::: 66. « 
o-l 
0<1 
~ 67. 
til 

'" ~ 68. « 
Po. 

69. 

70. 

71. 

l72. 

BRASS WASHER, 78" -¥S". 
RUBBER B USHING, !/' -¥S". 
R UBBER W 5" 3? ~ " . ASHER, 32 -1'8 . 

l 
~ For 
I 
j 

No. 36. 

BRASS S CREW AND N UT, Yz" X 4- 40, for connection between commutator spnngs 
and t e rminal. 

R UBBER BUSHING, 78"-;i"· 1 
BRASS WASHER, 78"-;i"· I 

BRASS WASH ER. 78"--t-/'· J For 

RUBBER WASHER, 78"-;i". 

No. 40. 

BRASS S CREW. !tr"x4-32. for fastening No. 19 to No. 17. 

R UBBER BUSHING. 78"-yg", for No. 45. 

RUBBER BUSHING, "Yz" x 78"-1''/', for insulating WIre paSSIng through stud No. 25. 

MACHINE SCREW. yg" X 10-32, for fastening No. 26 to No.4. 

MACHINE S CREW, yg" X 4-32, for fastening No. 11 to No.2. 

MACHINE S CREW, ;i"x4-32, for fastening No. 20 to No.2, and No. 27 to No.4. 

MACHI NE S CREW, yg" x 8-32, for fastening No. 3 to No. 25. 

WOOD SCREW, "Yz"-#5, for fastening No.2 to No. 1. 

BRASS SHAFT, for No. 29. 

CASE. 

D~AL PLATE. 

WIRE TERMINAL. 

BRACKET, for fastening No. 55 to No 54. 

BRACKET, for No. 65 and No. 77. 

MAGNET BRACKET. 

N UMBER BASE. 

ARMATURE. 

MA GNETS. 

BACK STRAP. 

ROD, for manual operation of the device. 

ARMATURE BAR. 

HINGE, for No. 68. 

POINTER. 

RIM, for glass cover. 

RING, for holding glass In No. 68. 

BRACKET, for Nos. 84 and 85. 

TENSION P OST AND RING. 

BRACKET, for holding No. 74. 

3IO 



No. 

73. 

74. 

75. 

76. 

77. 

78. 
,...... 

79. -0 
v 

"0 

-5 80. ::l 
0 u 8l. T 
> 82 . ..l z 
0 
... - 83 . 
z 
'" 84. ::; . 
p 
~ ... 85. '" z .... 
C!) 86. z 
S 

87. ~ 
0 
u 

'" ~ 88. 
0 ... 

89. C!) 
z ;:: 90 . ..: 
..l 

'" ~ 9l. 
'" ... 
..: 92 . ..: p.. 

93. 

94. 

95. 

96. 

97. 

98. 

( 99. 

vi 100. f-< 
Z 

'" 10l. ::; 
p 
~ 
f-< 102. '" z .... 
:I: ... 103. 
0 

~ ~ 104 . 
... 
z 105. 
0 
:'1 

106. ::; 
0 
u 
'" 107. ... ..: 
..: 108. p.. 

109. 
oF 

TRAIN DESCRIBING INSTRuMENTS.-(Contlnued.) 

PROPELLING LA TCH AND SPRING. 

HOLDlNG LATCH . 

STOP, for ratchet wheel, No. 77. 

BINDTNGPOST TERMINAL. 

RATCHET WHEEL, SHAFT AND N UT. 

CATCH, for No. 68. 

KNOB, for No. 64. 

G ERMAN SILVER SPRING, for No. 74. 

ARMA TURE SPRING. 

SPRING, for No. 64. 

T ENSION POST SPRING, for No. 71. 

PLATE 137. 

C APSTAN S CREW, 1-Vs" x 10-32. t T hese are placed in No. 70 for adjusting the 

CAPSTAN S CREW, .yg" x 10-32.~· play of No. 63 . 

MACHINE SCREW, ,%:" x 8-32, for fastening No. 58 to No. 55. 

M ACHINE S CREW, -Vs" X 8-32, for fastening No. 56 to No. 55. 

WOOD S CREW, -tr," -#5, for fastening No. 78. 

WOOD S CREW, -Vs"-#5, for fastening Nos. 90 and 57. 

BRACKET, for No. 64. 

MACHINE S CREW, 

C OPPER WASHER, 

MACHINE SCREW, 

MACHINE SCREW, 

MACHIN E S CREW, 

MACHINE SCREW, 

MACHINE SCREW, 

MACHINE SCREW, 

,%:" x4-32, for fastening magnet wires to No. 56. 

78" --Vs", for No. 9l. 

Yz " x 2-64, for No. 73. 

l6"x2-64, for No. 74. 

,%:" x 8-32, for Nos. 60 and 63. 

-fu" x 4-32, for fastening No. 57 to No. 55. 

.yg" x 8-32, for joining Nos. 59, 61 a nd 62. 

78"x4- 32, for No. 66. 

BINDING POST AND N UT. 

BRASS NUT, 10-32, for Nos. 24 and 99. 

BRASS WASHER, -tr,"-Yz", for No. 99. 

RUBBER WASHER, l\"--Vs", for No. 104. 

MACHINE S CREW, 78" x 3-50, for Nos. 22, 23, 75 and 80. 

MACHINE S CREW, -Vs" x 8-32, for Nos. 34, 58, 59 and 70. 

W OOD SCREW, -Vs"-#6, for No. 106. 

HANGER, for Nos. 1 and 54. 

N UMBER PLATE. 

NUMBER P LATE RIM. 

NUMBER PLATE CRYSTAL. 
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PLATE 138. 
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:3 5 

19 
13 0 15 e- 17 -
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Track Instrument. 
PLATE las. 

T HIS is one of our oldest devices, and when it IS not advisable to use 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 fulcrum casting (No.7) are usually placed beside 

the track upon a long tie; the operating lever (No.9) proj ects from the stand 

where it is engaged with the jaw (No. :) ), to the rail ; its relation with the latter 

is shown in the upper figure. 

The jaw passes up through the stand and carn es In its upper end the con

tact rod (No.5 ), which, in its turn, is encircled by the rings Nos. 13 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. T he 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. 

1. STAND. 

ORDER BY PLATE AND NUMBER. 
/ 

2. C AP. 

a. J AW. 

4 . H A1U) R UBBER B ASE, for co ntac t spnngs. 

5. CONTACT R OD. 

G. PIPE AKll UKJOK, fi " , for co nta inin g w Ires. 

7. FULCRUM C ASTI1\-G. 

8. F ULCRUM PTK. 

9. OPERATIN G L EVER. 

] o. 
11. 

] 2. 

13. 

] 4. 

] 5. 

16. 

] 7. 

HI. 

SPLIT C OTTER, -l/ ' X 1 Yz " , for No. 8 . 

C ONTACT SPRING, for closed circuit. 

C ONTACT S PRING, for o p e n circuit. 

C ONTACT R ING, with rubbe r bushing . 

H ARD R UBBER RING, stop fo r No. 1 H. 

IRON M ACHIKE S CREW, fi " xli/ '- 18, for fast e nin g N o. 4 to No. 1. 

I RON M ACHINE S CREW, J/s " xyg" - 16, for fastenin g No.2 to No. 1. 

BRASS M ACHINE S CREW, Yz"x 8- 32, fo r faste ning Nos. 11 a nd 12 to 

BRASS W ASHER, -i-/ ' XTV', for No. ] 7. 

19. GUIDE AND N UTs, for N o.5. 
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The High and Low Union Stands. 
PLATE 139. 

IN ORDERING ANY SWITCH STAND, GIVE THE THROW OF THE SWITCH. 

BESIDES throwing a switch, these stands accomplish a very desirable thing. 

When the switch is in the correct position for the main track any movement 

of the handle will move the target, but when the switch is set (or the siding the 

target will remain in that position until the switch has made one half of its throw 

towards the main track position. 

• 

Any style of lamp or target may be used with these stands. 

A list of the parts will be found on the next page . 



PLATE 140. 
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No. 

o . ( 1. ... :>< 

~ ~ ~ ~ I 
~ _....l _ ~ 2. «: ... 0 

"" j ~ Z l r.l"'«: 3. 
"' t) 

( 4. 
:r: ... 5. 0 
il=I 
o ... . 6. 

IJ l :: 
~ 9. 

L 10. 

ci' ( 1I. 

~ ~ I t:: t) 12. 
j:r: . 
~ 8:'; ~ 13. 
Vl::C ~ I ... r.l 
~:r: H. "" ... 
~ L 15. 

Parts of High and Low Union Stands. 

H EAD. 

SHAFT. 

BASE. 

ORDER BY PLATE AND NUMBER. 

L EVER C ASTING. 

L EVER. 

PLATE 1 4 0. 

C RANK P IN (1li " x5") . nuts a nd cotters (li"x 1 Yz' '' ), for switch rod connection. 

W ASHER, l li " diameter for N o.6. 

L OCK PIN. 

D O WEL P IN, Yz" x 4" , for joining N os. 4 a nd 5. 

DOWEL P IN, Yz''' x 3~", fo r jo inin g heads Nos. 1 a nd 14 to shafts 2 and 13. 

RIVET, }Ig" x 1~", for jo ining vanes to ta rget rod N o. 12. 

T ARGET ROD. 

SHAFT. 

H EAD. 

BASE . 



I----~ 

t 

l 
r 
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H igb and Low Automatic Stands. 
PLATE 141. 

IN ORDERING ANY SWITCH STAND GIVE THE THROW OF THE SWITCH. 

THE 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 STAND 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 HIGH STAND 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. 
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Parts of Automatic Stands. 
PLATE 142. 

ORDER BY PLATE AND NUMBER. 
No. 

1. V AN E SOCKET.-In ordering give the shape that is needed to suit the lamps. 

2. HEAD. 

3. HANDLE. 

4. SWITCH ROD. 

5. LOCKING ROD 

6. SHAFT. 

7. MAIN CASTING. 

:z; ( 8. ' SPRING. 

~ I _ . 9. LOCK CASTING. 
0 i f-< 
Z ! 10. 
~ ~ 

11. ~ 

I 0 u 
'" l 12. f-< 

'" ~ 13. p.. 

;.: 14. 
..-l z 
0 15. 
el 
z 

16 . ..: 
f-< 

(fJ 

:t: 17. 
Sl 
~ 18. 

O<l 
:z; 
f-< 19. 0 
f-< 
C!l 20. ~ 
f-< ..: 21. ..-l 
~ 

~ 

'" 22. f-< 

'" ..: L 23 . p.. 

LINK. 

TURNED PIN, lis" x 29/8", for the jaw on the switch rods. 

BOLT AND NUT, :y§" x l:y§", for joining switch rod and lock casting. 

BOLT AND NUT, Yz" x 4;4", for handle. 

BOLT AND NUT, Yz" x 4Yz", for lamp-spindle and clamps. 

LAMP SPINDLE.-In ordering give the shape that is wanted. 

PLAIN CLAMP.-To be used with both lamp-spindle and bottom clamp. 

BOTTOM CLAMP. 

SWITCH ROD. 

MAIN C ASTING. 

HANDLE. 

HEAD. 

LOCKING ROD. 

SHAFT. 
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No. 

1. 1 

( A. 
B. 

C 

D. 

l E. 
F. 

G. 

H. 

, 

Various R.igid Switch Stands. 
PLATE 143. 

IN ORDERING SWITCI1 STANDS GIVE THE THROW OF THE SWITCH. 

THREE THROW "HARP" SWITCH STAND. 

SINGLE GROUND SWITCH STAND, arranged to operate a single or double slip with 
rigid frogs. 

DOUBLE GROUND SWITCH STAND, arranged for operating a single or double slip 
with movable frogs. 

SINGLE GROUND SWITCH . STAND, with adjustable connecting rod. For ordinary 
track work. 

SINGLE GROUND SWITCH STAND, for narrow gauge or very light track work. 

LAMP STAND, for use in connection with Figs. A, B, C, D and E. 

BELL CRANK.} 
T C For use in connection with movable frog and slip work. 

RANK. 

ORDER BY PLATE AND NUMBER. 

2. ~ VARIOUS LINKS, see Figs. Band C. 
i 

3. J 

4. 

5. 

6. 

7. 

8. } 
9 

EVE ROD, see Fig. B. 

WASHER, 1~", for No. 10. 

SCREW JAW. } 
For Nos. 8 and 9. 

JAM NUT. 

VARIOUS LINKS, see Figs. C and D. 

10. STUD, for No. 11. 

t Relating 
11. 

1~. } 
13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

BASE. 

CRANKS. 

DRIVING ROD. 1 
LAMP SPINDLE. 

J 

to Figs. G and H . 

ROCKER. l 
BRACE. I Relating 

j 
to Fig. F. 

BUSHING. 

BASE. 

BRIDLE ROD. 
} For 

SWITCH ROD., 
stub switch; In ordering glve 

STAPLE, for Nos. 24 and 
~ 

23, 25. 
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V ARIOU5 RIGID SWITCH 5TAND5.-(Continued.) 

No. PLATE 143. 

23. SWITCH L EVER, for Figs. B and C. 

24. SWITCH L EVER, for Fig. D. In ordering glve the throw of the switch. 

25. SWITCH L EVER, for Fig. E. 

26. STUD, for single links on Figs. C, D a nd E. 

27. S TUD, for double links on Figs. B and C, and for Nos. 28, 29, 30 a nd 31. 

28. 

29. 

30. 

3l. 

32. 

33. 

34. 

35. 

36. 

37. 

38 . 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

BASE, for Fig. C. 

BASE, for Fig. B. 

BASE, for Fig. D. 
BASE, for Fig. E. 

T ARGET, this may be made of any desired shape. 

BOLT AND N UT, for supporting No. 36. 

H ASP. 

FRAME. 

SWITCH L EVER. 

1 
l Relating 

I 
) 

TURNED PIN, ']Is" X 2:Vs", for jaws on Nos. 1, 2, 6 and 9. 

BOLT AND NUT, for joining Nos. 17 and 19. 

H EX. NUT, for Nos. 26 and 27. 

RIVET, for fastening No. 32 to No. 36. 

RIVET, for No. 34. 

RIVET, for No. 15. 

S PLIT C OTTER, for No. 37. 

S PLIT C OTTER, for Nos. 26, 27 and 33. 

SPLIT C OTTER, for No. 14. 

'vVASHER, for Nos. 26, 27 and 33. 

Railroad Crossing Frogs. 

to Fig. A. 

PLATE 144. · 

IN ORDERING FROGS GIVE THE ANGLE, THE GAUGE OF TRACK, THE WEIGHT, 5ECfION AND PUNCHING 
OF THE RAIL. 

FIGURES A, Band C show frogs of different angles and gIve some idea as to 

how the joints and connections are made. 

A. RIVETED AND BOLTED FROG. 

B. BOLTED FROG. , 

C. C LAMPED FROG. 
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Two Forms of Continuous R.ail Crossings. 
PLATE 145. 

IN ORDERING FROGS GIVE THE ANGLE, THE SECTION OF RAIL AND ITS PUNCHING. 

THE 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 usefulness in connection with inter-

\ locked signals. 



PLATE 146. 
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Rigid Frogs. 
PLATE 146. 

IN ORDERING FROGS GIVE THE ANGLE, THE LENGTH, THE SECTION OF RAIL AND ITS PUNCHING. 

THE illustrations givefl; on the opposite page are of the ordinary forms of rigid 

frogs,; which differ from each other only in the method of fastening the several 
I , 

rails together. , 

Th~se frogs are made of any length ~nd of any section of rail. 

A-B. BOLTED FROG. 

C-D. CLAMPED FROG. 

E-F. PLATE FROG . 

J 
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Ordinary Spring Rail Frogs. 
PLATE 147. 

IN ORDERING FROGS GIVE THE ANGLE, THE LENGTH, THE SECTION OF RAIL AND ITS PUNCHING. 

THESE Frogs are constructed according to the common practice, and, although 

not so expensive or substantial as those illustrated on Plate 148, are largely 

used on railroads which are subjected to a heavy traffic. 

A-F. B OLTE D F ROG. 

G-K. CLAMPED F ROG. 

L - M. PLATE F ROG. 
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Spring Rail Frogs. 
MODEL OF 1893. 

PLATE 148. 

IN ORDERING FROGS, GIVE THE ANGLE, THE LENGTH, THE SECTION OF RAIL AND ITS PUNCHING. 

I 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. BOLTED SPRING RAI L FROG. 

G-K. CLAMPED SPRING RAIL FROG. 

L-M. RIVETED SPRING RAIL 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. HINGED FROG.-An experime ntal frog of this pattern has been for a year in the main 

track of the Pennsylvania R. 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 g reatly increasing the cost, and we believe that 

it does so. W eare prepared to build this frog of all sIzes and weights of rail. 

E- K. THE W OOD FROG.-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 

R. R. , has since been in constant se rvice at many places on the United Railroads 

6f New Jersey bivision, and is now being extensively used in repairs at many 

other points on the Pennsylvania R. R. 

This frog differs from all others of an automatic character, 111 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 itself to the condition, always furnishing a continuous rail to a 

train moving in e ither direction. The point rails are riveted to the ma1l1 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 impe ll ed by a wheel Range, which, however, neve r acts unless the frog is in 

the wrong position. 
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Simple Split Switches.-Derail. 
PLATE 150. 

IN ORDERING SWITCHES (jiVE THE LENGTH, THE GAUGE OF THE TRACK, THE DESIRED THROW, 

THE SECTION OF THE RAIL AND ITS PUNCHING. 

A-B. THE RIVETED 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 

sprmg. 

e-D. Many railroads continue to use this switch as their standard. Like figure A-B, the 

rods are all jointed, while the adjustable front-rod 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 FROG, THE GAUGE OF THE 

TRACK, THE WEIGHT, SECTION AND PUNCHING OF THE RAIL. 

WE ILLUSTRATE here two forms of SLIPS, 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 vvith frogs varying between and 

including Nos. 6 and 16; these limits may even be exceeded, but experience has 

proved that it is not advisable; for passenger traffic, s lips in connection with 

a No.8 Movable Frog (Plate 145) are found to be entirely reliable. 

On Plate 151 the double slip is shown in connection with a movable frog 

and the single slip with a r.igid frog, but it is to be understood that either slip 

may be joined with either frog. 

The switch stands and connecting rods for operating slips are shown on 

Plate 143. 
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