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Preface. 

O I N C E 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 S A X B Y & F A R M E R I M P R O V E D INTERLOCKING M A C H I N E 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 E L E C T R O - P N E U M A T I C INTERLOCKING M A C H I N E , which is the highest 

development of the idea yet reached, is in use at 40 different points, comprising 

1 600 levers. A large proportion of these plants are at the most important terminals 

in the country, where the performance required of them is of the most exacting 

kind; the Union Station at St. Louis; the Pennsylvania Railroad terminals at 

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

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

terminal at Philadelphia; the Chicago & Northwestern Railway terminal at Chicago, 

and the Boston & Maine Railroad terminal at Boston are amongst some of the 

larger places. 

In E L E C T R O - P N E U M A T I C A U T O M A T I C B L O C K 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 U N I O N E L E C T R I C B A N N E R , T A R G E T A N D D I S C SIGNALS are widely dis­

tributed, and are in common use, not only as automatic block signals, but as a 

protection for isolated switches, junctions, tunnels, drawbridges, sharp curves, and 

for many other purposes. 

The U N I O N L O C K A N D B L O C K S Y S T E M 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. 

W e shall take pleasure in showing our works and in explaining our methods 

to all those interested in railroad signaling and maintenance who will do us the 

honor of calling on us. 
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How to Order. 

T N O R D E R I N G 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 order in that case must read " No. 22, Plate •',, 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. 

T o 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 better. W e 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. 

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

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

PLATES 1 AND 2. 

T H E 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 now disposed in one tier, and any required changes may be 

made by removing the caps which prevent the locks from lifting and protect the 

parts from dirt. 

The arrangement of the bars permits the greatest amount of locking in the 

smallest space and, since the small cross-locks only are driven by impact, the wear 

on the dogs is reduced to a minimum. In this feature the locking differs from, 

and is superior to, any other form that we know of. 

W e 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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PLATE 3. 
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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. 

O R D E R BY PLATE A N D N U M B E R . 
No. 
1. LEG. 

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

3. 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. E N D STRIP FOR TOP PLATE.—This is made in two forms, right-hand and left-hand ; a 

right-hand strip is shown. 

8. TOP 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 RAIL.—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 20. It is made in 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 E N D BLOCK. 

16. INTERMEDIATE E N D BLOCK. 

17. RIGHT-HAND E N D BLOCK. 

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

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

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

PLATE 3. 

QUADRANT. 

ROCKING LINK. 

LEVER.—This is made in two sizes ; the first (the one shown) is for the operation of 

switches, locks, movable frogs and home signals when not too far from the tower. 

The second size is used always for distant signals, and sometimes for home signals. 

L A T C H SHOE. 

L A T C H ROD. 

UNIVERSAL LINK. 

LATCH HANDLE. 

LATCH SPRING. 

LATCH R O D THIMBLE. 

LOCKING SHAFT.—The kind shown is an 8-way, and is used when the number of spaces 

in the locking bracket does not exceed 20 ; it is made in different lengths, deter­

mined by the number of spaces contained in its locking bracket. Some of the 

earliest shafts were made of round steel, and if new drivers or other parts are 

desired for them the shape should be stated. 

LOCKING S H A F T W I T H 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, concerning the determination of 

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

C R A N K FOR LOCKING SHAFT. 

DRIVER FOR LOCKING BAR.—Standard. 

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

to a machine already in service. 

FILLING BLOCK FOR N O . 33. 

TAIL LEVER.—Made in two sizes to correspond with the levers No. 22. 

40-LB. W E I G H T . ) For the tail lever. A 56-lb. weight is also made and can be furnished 
i 

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

14-LB. W E I G H T . J levers of signal poles. 

PLATE 4. 

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

proved Interlocking Machine. Another view of this place is shown on Plate 35. 
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PLATE 4. 
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PLATE 5. 
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No. 

1. 
o 

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. 

31. 

32. 

33. 

34. 

35. 

BOLT, 3+ 

BOLT, 3/ 

WASHER, 

BOLT, 5 § 

BOLT, 5 § 

BOLT, % 

BOLT, yl 

BOLT, 5-8 

BOLT, 5/8 

Saxby & Farmer Improved Machine. 
SMALL PARTS. 

ORDER BY PLATE AND NUMBER. 

' x 1 7", for fastening leg to upright timber. 

' x 7", for fastening leg to bottom timber. 

3/", for Nos. 1, 2 and 7. 

' x 4", for 14-lb. weight. 

'x3jHs". for 40 and 56-lb. weights. 

'x2j4"< f°r fastening bottom rail to intermediate leg. 

x2 % " , for fastening bottom rail to end leg. 

PLATE 5. 

BOLT, */2 

BOLT, y2 

BOLT, y2 
top 

BOLT, y2 

BOLT, y 

BOLT, V2 

'x2^" P for clamping driver to locking shaft. 

'x2", for fastening lever and tail lever to lever shoe. 

'x2^", for fastening quadrant, middle and front. 

'xi'i", for fastening crank to locking shaft. 

'xl^", for fastening bearing of locking to leg, and back end of quadrant to 
plate. 

'xli^", for fastening cap to bottom rail. 

' x 15/s", full head, for fastening top plate and end strip to leg. 

' x 15/s". Ĵ -head, for fastening top plate and end strip to leg. 

BOLT, 38"xl", Hex head and nut, check bolt for end of tail lever. 

L E V E R N U M B E R . 

D I E FOR ROCKING LINK. 

C A P SCREW, ^ " X 1 ^ " , for fastening cap to locking bracket. 

S E T SCREW, 3/8"xy", for fastening link pin. 

T A P BOLT, ^ " x l 1 ^ " , for fastening locking bracket to back rail. 

T A P BOLT, %"xl}£", for fastening top plate to leg. 

C A P SCREW, 1/2"x\
1/i", for fastening lock rails and end blocks to bearings. 

M A C H I N E SCREW, ^ " x l ^ " , for fastening cap to middle rail. 

T A P BOLT, y2"s.iyi", for fastening latch shoe to lever. 

C A P SCREW, 3g"x2/
I4;", for fastening locking bracket to front rail. 

C A P SCREW, 3/6" X 43/6", for fastening locking bracket through end block to bearing. 

D O W E L PIN, 3/g"x2^", through bearing and leg. 

D O W E L PIN, 3/g"x2", through top plate and leg; through lever shoe and lever. 

D O W E L PIN, 3/8"xl^", through latch shoe and lever. 

D O W E L PIN, %."X.\%", through y dog to locking bar. 

D O W E L PIN, %"xl", through locking rails to bearing; through 3 8" and )2" dogs to 
locking bars. 

LEVER SHOE PIN, 1"X4?8". 

ROCKING LINK PIN, 1"X3". 

SWIVEL PIN, flat, l"x258". 
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SAXBY & FARMER IMPROVED MACHINE, SMALL PARTS.—(Continued.) 
N°' „ . . PLATE 5. 
36. TURNED PIN, y"x2", for fastening swivel pin to universal link. 
37. SPLIT COTTER, for No. 36. 

38. TURNED PIN, y"xl{i", 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, y"xy in section (any length). 

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

42. RIGHT H A N D TAPPET, y$". 

43. LEFT H A N D TAPPET, 3/6". 

44. RIGHT H A N D TAPPET, y . 

45. LEFT H A N D TAPPET, y2". 

46. RIGHT H A N D TAPPET, y . 

47. LEFT H A N D TAPPET, 3̂ ". 

48. FILLING PIECE FOR LOCKING BAR. 

49. ~j 

50. \- FILLING PIECES FOR CROSS LOCKS. 

51. J 
52. RIGHT-HAND TRUNNION. 

53. LEFT-HAND TRUNNION. 

54. RIVET, %"xlW', for y locking dogs, Nos. 62, 65, 67, 68, 69, 71, 72, 73 and 74. 

55. RIVET, y"xlU", for y" locking dogs, Nos. 61, 64, 66, 70. 

56. RIVET, ^"xl^", for 3/8" locking dogs, Nos. 60, 63. 

57. RIVET, %"xl^", for trunnions. 

58. RIVET, y"xl^-%", for driving piece and block. 

59. DRIVING PIECE AND BLOCK. 

60. LOCKING DOG, y%"xy". 

61. LOCKING DOG, y'xy. 

62. LOCKING DOG, y'xy". 

63. LOCKING DOG, 3/s"xy. 

64. LOCKING DOG, y'xy". 

65. LOCKING DOG, y'xy". 

66. LOCKING DOG, y"xl". 

67. LOCKING DOG, y'x\". 

68. LOCKING DOG, ^"xl", 

69. LOCKING DOG, ^"xl", 

70. LOCKING DOG, y'xl". 

71. LOCKING DOG, y'xl". 

72. LOCKING DOG, y'xl". 

73. LOCKING DOG, y'xl", offset. 

74. LOCKING DOG, y'xl", offset. 
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Patents Relating to Mechanical Interlocking. 

NAME. 

W. BUCHANAN, 

W. BUCHANAN, 

C. H. JACKSON, 

A. G. CUMMINGS 

C. H. JACKSON, 

C. H. JACKSON, 

A. G. CUMMINGS 

H. W. SPANG, 

C. H. JACKSON, 

C. H. JACKSON, 

C. H. JACKSON AND F. S. GUERBER 

A. G. CUMMINGS 

J. SAXBY, 

C. H. JACKSON, 

A. S. VOGT, 

F. W. AND W. AV. BRIERLEY 

H. F. COX, 

H. F. COX AND R. H. SOULE, 

J. WOOD (Re-issue), 

F. S. GUERBER, 

A. G. CUMMINGS, 

I. FISHER, 

H. F. COX, 

C. H. JACKSON, 

M. N. FORNEY, 

H. F. COX, 

H. JOHNSON, 

H. F. COX, 

H. F. COX, 

M. N. FORNEY, 

M. N. FORNEY (Re 

H. F. COX (Re-issue), 

A. G. CUMMINGS, 

A. G. CUMMINGS, 

A. G. CUMMINGS, 

A. G. CUMMINGS, 

A. G. CUMMINGS, 

A. G. CUMMINGS, 

G W. BLODGETT AND G. R. HARDY, 

J. T. HAMBAY, 

C. R. JOHNSON, 

J. T. HAMBAY, 

J. T. HAMBAY, 

(Cont 

DATE. 

OCTOBER 

DECEMBER 

APRIL 

JUNE 

JULY 

AUGUST 

AUGUST 

NOVEMBER 

JANUARY 

JANUARY 

FEBRUARY 

APRIL 

JULY 

JULY 

AUGUST 

AUGUST 

SEPTEMBER 

M A R C H 

M A R C H 

M A Y 

AUGUST 

AUGUST 

SEPTEMBER 

NOVEMBER 

DECEMBER 

APRIL 

JUNE 

AUGUST 

OCTOBER 

OCTOBER 

NOVEMBER 

JANUARY 

JANUARY 

FEBRUARY 

FEBRUARY 

FEBRUARY 

M A Y 

M A Y 

SEPTEMBER 

DECEMBER 

JANUARY 

JULY 

NOVEMBER 

'nued on Page jg.) 

23, 

25, 

1, 

17, 

15, 

5, 

12, 

U, 

13, 

20, 

17, 

13, 

20, 

27, 

24, 

31, 

14, 

15, 

22, 

3, 

16, 

30, 

6, 

29, 

6, 

4, 

20, 

22, 

24, 

31, 

14, 

2, 

6, 

6, 

13, 

1, 

8, 

11, 

23, 

6, 

14, 

3, 

1877, 

1877, 

1870, 

1879, 

1870, 

1870, 

1870, 

1879, 

1880, 

1880, 

1880, 

1880, 

1880, 

1880, 

1880, 

1880, 

1880, 

1881, 

1881, 

1881, 

1881, 

1881, 

1881, 

1881, 

1881, 

1882, 

1882, 

1882, 

1882, 

1882, 

1882, 

1883, 

1883, 

1883, 

1883, 

1883, 

1883, 

1883, 

1883, 

1884, 

1885, 

1885, 

1885, 

NUMBER. 

196,428 

198,449 

213,754 

216,510 

217,536 

218,123 

218,496 

221,625 

223,516 

223,650 

224,540 

226,499 

230,200 

230,418 

231,511 

231,648 

232,176 

238,861 

9,614 

240,904 

245,794 

246,485 

246,662 

250,075 

250,517 

255,774 

259,865 

262,931 

266,350 

266,802 

10,237 

10,265 

270,024 

271,608 

271,808 

272,122 

276,564 

277,118 

284,716 

309,618 

310,519 

322,283 

329,643 
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PLATE 6. 
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Stevens Machine. 
PLATE 6. 

T ^ H I S machine, although it is made of the best quality of material, has no pre­

liminary locking arrangement, and is best adapted for throwing side track 

switches or switches in ladder tracks where it would be inconvenient and expensive 

to have a man running from one switch stand to another, or to have a number of 

men stationed at the different switches. By assembling all of the switch stands at 

one central point in the form of a machine, one man can easily do the work of 

half a dozen under the old plan, and do it better. 

If locking is desired, it can be supplied of the ordinary Stevens type, but 

we do not advise the use of this machine for anything but yard work. 

A s it can, like all other machines that we build, be placed in either a high 

tower or at the ground level, it is best to specify its location in ordering. 

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

ORDER BY PLATE AND NUMBER. 

LEG. 

TURNED PIN, iy2" diam., on which lever moves. 

LEVER (used only in high tower). 

LEVER (used only in low tower). 

LATCH SHOE. 

LATCH ROD. 

LATCH SPRING. 

LATCH THIMBLE. 

LATCH HANDLE. 

QUADRANT. 

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

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

TAPPET LINK. 

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

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

TAP BOLT, 3/%" diam., for fastening the cap to the locking plate. 

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

TAP BOLT, y" diam., for fastening quadrant to leg. 

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

BOLT, y" diam., for fastening legs together in machines containing more than two levers. 

BOLT, y diam., for fastening quadrant to leg. 

BOLT, y" diam., for bolting bearing to leg. 

WASHER, iy," inside diam., for No. 2. 

COTTEK, 2y2" for lever pin. 

LEVER NUMBER. 

LOCKING DOG. Made in different shapes. 

TURNED PIN, y xiy", for fastening tappet link to tappet. 

TURNED PIN, y&" x2", for fastening tappet link to lever. 

TURNED PIN, y"xl\\", for fastening latch rod, latch handle and lever number. 

RIVET, y'xiy, for fastening locking dog to locking bar. 

COTTER, y'xy, for turned pins numbers 27, 28 and 29. 
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Triple Ground Lever. 
PLATE 8. 

'""PHE Triple Ground Lever is really an interlocking machine, since the Stevens 

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

one or two signals must be operated, and where it 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%" diam. 

4. SET SCREW, 3/g,"xy, for shaft. 

5. LOCKING BAR, 3^"xl^". 

6. ) n 

\ Two forms of Locking Dog. 
?• J 
8. RIVET, y'xl", for locking dog. 
9. PIN, y"xZ", for fastening lever. 

10. CHAIN, ) 

r for attaching- pin No. 9. 
11. RIVET, ) s r 

12. BOLT, 5/8"xl^", for fastening top. 

13. LEVER. 

14. RACK. 

15. PINION. 

16. BOLT, y'xiy, for pinion. 
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PLATE 9. 
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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 signals have been thrown to danger. 

The Double Ground Lever was the forerunner of the Triple Ground Lever, 

which is illustrated on Plate 8. 

No 
ORDER BY PLATE AND NUMBER. 

1. LOCK BAR, in ordering give length required. 

2. BASE. 

3. CHAIN WHEEL. 

4. LOCKING PIN. 

5. COLLAR AND D O W E L PIN, for bearing of No. 6. 

6. SPRING, for No. 4. 

7. BOLT AND NUT, y"x2y", 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, 3/^"x2

IX", for No. 3; and tf'xltf", for Nos. 19 and 20. 

9. WASHER, 3/S", for Nos. 8 and 10. 

10. BOLT AND NUT, countersunk head, for filling lock holes in Nos. 3, 19 and 20; this is 
made in two sizes, 3/g"x2^", for No. 3; and 3/s"xiy, for Nos. 19 and 20. 

11. H E X NUT. ~j 
12. W A S H E R y. )- For left-hand ends of Nos. 15, 16, 17 and 18. 

13. SPLIT COTTER, -i^'xiy. J 

14. SPLIT COTTER, -ft-"x2", 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. STUD, for joining Nos. 2, 3 and 25. 
19. SWITCH LEVER CASTING, this is fastened to No. 2, and is used in connection with No. 27. 

20. SWITCH LEVER CASTING, this is fastened to No. 2, and is used in connection with a 
separate ground lever, in which case No. 27 is not provided. 

21. CLIP, used with No. 20, when the separate ground lever is of flat iron. 

22. CLIP, used with No. 20, when the separate ground lever is of round iron. 

23. RIVET, for fastening No. 21 or No. 22 to No. 20. 

24. CROSS ARM, for No. 25. 

25. SIGNAL LEVER. 

26. STAPLE. 

27. SWITCH LEVER. 
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Standard Selector. 

PLATE 10. 

'"THIS is the Union Switch & Signal Company's Standard Selector, and is the 

result of ten years' practical experience in the manufacture of interlocking 

material. The three pipes shown in the foreground are the ones which operate 

the three switches that control the action of the selector. The motion is transferred 

from the switch pipes through the trunnions, the motion plates, 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. 
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Standard Selector. 
PLATE 11. 

A S E L E C T O R 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 O O K BAR. 

6. OUTSIDE STRIP FOR BASE.—Made in different sizes, 3-way is shown. 

7. MOTION 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 IRON SCREW JAW. 

12. H O O K BOLT.—In ordering for repairs, state the length required. 

13. DRIVING BAR FOR MOTION PLATE. 

14. H O O K BAR STAND.—Made in different sizes. 

15. CAP FOR H O O K BAR STAND.—Made to suit No. 14. 

16. TRUNNION, STRAIGHT. 

17. TRUNNION, y offset. 

18. TRUNNION, l" offset. 

19. TRUNNION, iy offset. 

20. TAP BOLT, V%"xyk", for selector dog. 

21. TAP BOLT, 3/g"xy, for outside strip. 

22. BOLT AND NUT, ^"xl/i", for cover. 

23. TAP BOLT, 3/g"xiy2", for hook bar stand. 

24. BOLT AND NUT, 3/&"xiy, for trunnions. 

25. STEEL ROLLER, 1"X0", for motion bar. 

26. ROLLER PIN AND NUT, S/&" diam., for steel roller. 

27. SHACKLE HOOK. 

28. PIN, 5/s"xl}i", for shackle hook. 

29. PIN, 5/8"xl^", for screw jaw. 

30. SPLIT COTTER, T\"xiy", for trunnion. 

31. SPLIT COTTER, y8"xiy", for 5/&" pins. 

32. SPLIT COTTER, A"X7'S", for steel roller pin. 
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Pipe Selector. 

PLATE 12. 

' I "HIS selector is the one usually employed when home signals are operated by 

pipe. It is, as the illustration shows, an extremely simple affair and is in 

addition very reliable. It is usually placed immediately opposite the switch that is 

concerned in the combination, and since the switch bar of the selector 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. y"xj/8", for fastening cap No. 2. 

4. SIGNAL BAR. 

5. SWITCH BAR. 

6. DRIVING BAR. 
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PLATE 13. 
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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 point lock. The advantage of this arrange­

ment will be readily seen, since it secures an independent locking of the switch. 

ORDER BY PLATE AND NUMBER. 

No. 

1. BASE. 

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

3. TAP BOLT, y'xl", for corner plate. 

4. ENGAGING BAR. 

5. SHIFTING BAR. 

6. RIGHT-HAND H O O K BAR. 

7. LEFT-HAND H O O K BAR. 
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The Cabin Selector. 

PLATE 14. 

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

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

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

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

closely watched its operation. W e 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. 1 - W A Y 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 - W A Y S E L E C T O R . — H e r e 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. V E R T I C A L W H E E L . — T h i s is shown in the position that it occupies under the selector 

when placed in the cabin ; it is also made with two wheels for the 1-way selector. 

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

PLATE 14. 
NO. O R D E R B Y P L A T E A N D N U M B E R . 

1. FRAME. 1 

2. HOOK. [ For Fig. A. 

3. SLIDE PLATE. J 

4. FRAME. 

5. HOOK. r For Fig. B. 

6. SLIDE PLATE. J 

7. STANDARD SCREW JAW, for joining Nos. 3 and 6 to the interlocking lever. 

8. TURNED PIN, 7/s"x23y&" for No. 7. 

9. SHORT ARM, for rigid connection with switch lever. 

10. BOLT AND NUT, 5/8"X3^" for No. 11. 

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

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

13. PIPE LUG, for switch lever connection, 5/g" hole in the lug. This is sometimes made 
with two lugs. 

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

15. SINGLE CAM. 1 

16. DOUBLE CAM. r With journals. 

17. RIGHT ANGLE CAM. I 

18. SINGLE CAM. 

19. DOUBLE CAM. r Without journals. 

20. RIGHT ANGLE CAM. J 

21. SQUARE STEEL SHAFT. 

22. JOURNAL, for No. 21. 

23. COLLAR. 

24. BEARING. 

25. 3-WAY BRACKET. 

26. 1-WAY BRACKET. 

27. CAP, for Nos. 25 and 26. 

28. VERTICAL W H E E L 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, 3/s'xZy, for fastening No. 24 to No. 4. 

32. BOLT AND NUT, 3/s"x2y", for fastening No. 24 to No. 1, and for fastening No. 27 
to Nos. 25 and 26. 

33. BOLT AND NUT, y'xy, for end of No. 12. 

34. TAP BOLT, 3/8"xiy, for fastening No. 27 to No. 25 at inside holes on the ends 

35. SET SCREW, y'xl", for Nos. 9, 12, 18, 19 and 20. 

36. SET SCREW, y"xiy, for Nos. 15, 16, 17 and 23. 

37. TURNED PIN, S/s'xiy, for jaws on No. 14. 

38. SPLIT COTTER, A"xl}4", for Nos. 29 and 37. 

39. SPLIT COTTER, -h" xiy for No. 8. 

40. RIVET, 1", for Nos. 2 and 5. 
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PATENTS RELATING TO MECHANICAL INTERLOCKING.-(Continued from Page 19.) 

NAME. 

J. T. HAMBAY, 

F. S. GUERBER, 

J. T. HAMBAY, 

H. F. COX, 

H. F. COX, 

A. G. CUMMINGS, 

A. G. CUMMINGS, 

J. T. HAMBAY, 

V. SPICER AND J. SCHREUDER, 

C. H. JACKSON, . 

J. T. HAMBAY, . . . . 

A. G. CUMMINGS, 

A. G. CUMMINGS, 

J. SCHREUDER AND V. SPICER, 

V. SPICER AND J. SCHREUDER, 

J. G. SCHREUDER, 

G. D. F0WLE, 

J. T. HAMBAY, 

J. T. HAMBAY, 

J. T. HAMBAY, 

J. G. SCHREUDER, 

J. T. HAMBAY, 

J. T. HAMBAY, 

J. T. HAMBAY, 

J. W. HANCOCK, 

J. T. HAMBAY, 

J. T. HAMBAY, 

J. T. HAMBAY, 

J. T. HAMBAY, 

J. T. HAMBAY, 

J. T. HAMBAY, 

J. T. HAMBAY, 

G. KOENIG AND S 

J. T. HAMBAY, 

W. M. GRAFTON, 

G. KOENIG AND S 

J. T. HAMBAY, 

J. T. HAMBAY, 

S. LLOYD WIEGAND, 

J. J. TURNER, 

J. J. TURNER, 

J. J. TURNER, 

S. H. STUPAKOFF, 

S. H. STUPAKOFF, 

I. G. SCHREUDER, 

H. STUPAKOFF, 

H. STUPAKOFF 

DATE. 

NOVEMBER 17, 1885, 

NOVEMBER 17, 1885, 

JANUARY 

FEBRUARY 

FEBRUARY 

APRIL 

APRIL 

JUNE 

JULY 

AUGUST 

APRIL 

APRIL 

5, 

23, 

23, 

20, 

'.'•), 

1, 

27, 

17, 

19, 

19, 

1886, 

1886, 

188G, 

1886, 

1886, 

1886, 

1886, 

1886, 

1887, 

1887, 

SEPTEMBER 27, 1887, 

NOVEMBER 1, 1887, 

NOVEMBER 1, 1887, 

AUGUST 7, 1888, 

SEPTEMBER 18, 1888, 

NOVEMBER 27, 1888, 

MARCH 19, 1889, 

M A R C H 

JUNE 

JULY 

JULY 

JULY 

JULY 

AUGUST 

OCTOBER 

NOVEMBER 

NOVEMBER 

DECEMBER 

DECEMBER 

DECEMBER 

APRIL 

JUNE 

JULY 

SEPTEMBER 

OCTOBER 

AUGUST 

OCTOBER 

M A R C H 

JULY 

JULY 

19, 

18, 

2, 

2, 

2, 

9, 

6, 

1, 

12, 

12, 

3, 

10, 

1 » > , 

1. 

3, 

8, 

16, 

21, 

4, 

27, 

1 

19 

L9, 

1889, 

1889, 

1889, 

1889, 

1889, 

1889, 

1889, 

1889, 

1889, 

1889, 

1889, 

1889, 

1889, 

1890, 

1890, 

1890, 

1890, 

1890, 

1891, 

1891, 

1892, 

1892, 

1892, 

NOVEMBER 15, 1892, 

MAY 16, 1893, 

FEBRUARY 27, 1894, 

AND OTHERS. 
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Facing Point, Bridge and Bolt Locks. 

PLATE 15. 

r\N THIS page are shown several forms of plunger locks and bolt locks: 

A. S T A N D A R D OUTSIDE FACING POINT LOCK.—It is used in connection with lock bars H and 

I, near the bottom of the page. When the casting is placed on the tie as shown 

in the illustration, the curved bar is used. When the casting A is turned upside 

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

B. SINGLE INSIDE FACING POINT LOCK.—This is used in connection with J, shown at the 

bottom of the page. 

C. D O U B L E INSIDE FACING POINT LOCK.—This has a wider opening than B, but is other­

wise just like it ; with C it is possible to lock the rods connected with two pairs 

of points, such as in the case of a double ; slip or a movable frog ; it is usually 

placed in the middle of the track. 

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. W I R E 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. GRAVITY BRIDGE L O C K . — 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. 
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FACING POINT, BRIDGE 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 place in any of the mechanism connected 

with the draw. 

H. One form of lock-bar and front rod for an Outside Facing Point Lock. If desired 

the lock-bar may be turned back, as on I. 

I. This differs from H in the fact that a lug instead of a pin, and a jaw instead of an eye 

is used for connecting the front rod with the lock-bar; either a screw jaw as 

shown or a plain wrought jaw may be used, and the lock-bar may be made 

straight like H if desired. Both H and I are used with A as explained above. 

J. ORDINARY COMBINATION F R O N T R O D A N D LOCK-BAR, which is used in connection with an 

Inside Facing Point Lock. 

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

PLATE 16. 

View of tracks and signals in the yard, immediately outside of the Grand 

Central Station, N e w York. 

This is one of the largest mechanically-controlled plants in the United States. 
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PLATE 10. 
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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, for Pipe Bolt Lock. 

7. CASTING, for Pipe Bolt Lock. 

8. SIGNAL BAR, for Wire 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. FRONT ROD, used for outside Facing Point Lock and for Double Point Switch and 
Lock Movement. 

23. FRONT R O D WITH LUG, also' used for Outside Facing Point Lock. 

24. LEFT-HAND FOOT. 

25. RIGHT-HAND FOOT. 

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

27. COMBINED FRONT R O D AND LOCK BAR, for Inside Facing Point Lock. 

28. FOOT, for No. 27. 

29. PIN, 1"X5^", for Bridge Casting No. 11. 

30. WASHER, Special 1", for Pin No. 29. 

31. SPLIT COTTER, -&"xiy", for Pin No. 29. 

32. STUD, 1"X3^", for Abutment Casting No. 13. 
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FACING POINT, BRIDGE AND BOLT=LOCKS.—(Continued.) 
No. PLATE 17. 
33. ROLLER, l"xiy, for Single Inside Facing Point Lock. 

34. ROLLER, lj/g" xiy, for Double Inside Facing Point Lock. 

35. R O L L E R SHAFT, 5/g" x 3^", for single and double Inside Facing Point Locks. 

36. SPLIT COTTER, TV'X1>6", for Roller Shaft No. 35, and for Pin No. 37. 

37. PIN, 5/S" X 2", for Plunger No. 19. 

38. PIN, j/g"x23/g", for front rod, jaws and lugs. 

39. SPLIT COTTER, -fa" xl1/?,", for front rod jaw pin. 

40. SPLIT COTTER, fV"x2", for stud on front rod No. 22. 

41. W A S H E R , special 1%", for stud on front rod No. 22. 

42. B O L T A N D N U T , 5/S"X23/S", for fastening rail piece No. 15, and feet Nos. 24, 25, 28. 

43. N U T LOCK, 5/S", for Bolt and Nut No. 42. 

44. T A P BOLT, ^ " x l ^ " , for joining Plunger Casting and Base, Nos. 16 and 17. 

45. RIVET, ^ " x l ^ " , 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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PLATE 18. 
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PLATE 19. 
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The Double Point Switch and Lock Movement. 

PLATE 19. 

'""THIS arrangement has now been in constant service for five years during which 

time we have had no reason for altering our first opinion of it, and we can 

safely say, when it is properly placed in connection with a pipe or wire bolt lock 

(Figs. D and E, Plate 15), as on the opposite page, that it is a more reliable 

device than even a separate facing point lock. 

Unless otherwise specified, the numbers referred to in this description are 

illustrated on Plate 20. 

The crank (No. 3), which is pivoted to the base (No. 1), is joined to the 

switch by the link (No. 20), or the switch rod connection (No. 21); two lock pins 

(No. 12) are fastened to the slide bars (Nos. 13 and 14), which bear between them 

the operating roller (No. 6) and are connected with the interlocking lever in the 

cabin through a T crank, which also serves to connect the detector bar; the lock 

bar (No. 21, Plate 17) passes from the front rod of the switch through the base 

(No. 1), and the whole device is mounted upon 4".\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. 

W h e n 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 points and show, in addition, that the detector bar may be connected 

to either end of the movement. 

The separate parts of this device are illustrated upon Plate 20. 
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Double Point Switch and Lock Movement. 
PLATE 2<). 

No ORDER BY PLATE AND NUMBER. 
1. BASE. 

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

3. SWITCH CRANK. 

4. STUD, for No. 3. 

5. STUD, for No. 6. 

6. OPERATING ROLLER. Bears against No. 3, and is placed between Nos. 13 and 14. 

7. SIDE ROLLER. 

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

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

10. CAP, for No. 9. 

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

12. LOCK PIN. 

13. UPPER SLIDE BAR. 

14. LOWER SLIDE BAR. 

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

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

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

18. HOOK BOLT, for No. 17. 

19. ADJUSTABLE LINK, for detector bar connection. 

20. ADJUSTABLE LINK, for switch connection. 

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

22. TIE PLATE. 

23. SPLIT COTTER, 3%" x2y, for No. 4. 

24. SPLIT COTTER, x^'xl^", for Nos. 8 and 9. 

25. SPLIT COTTER, rV'xl^", for No. 26. 

26. TURNED PIN, ^"X23/8", for Nos. 19, 20 and 21. 

27. RIVET, ^"xl1^", for fastening No. 16 to No. 22. 

28. RIVET, y'xl", for fastening No. 12 to No. 1.",. 

29. RIVET, y"x2y, for joining Nos. 11, 13 and 14 at lower end of slide bars. 

30. BOLT AND Two NUTS, }.<"xSy, for joining Nos. 11, 12, 13 and 14 at upper end 
of slide bars. 

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

32. WASHER, iy'-2%", for No. 4. 

33. N U T LOCK, for No. 18. 
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PLATE 21. 
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Detector Bars and Special Rail Brace. 

PLATE 21. 
INSIDE BAR. 

OUTSIDE B A R WITH L O N G H O O K 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. 

OUTSIDE B A R WITH S H O R T H O O K BOLTS.—When a bar overlaps a switch, and on some 

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

short hook bolt is required. 

The principle upon which all of these bars work is the same as will be seen 

by referring to the two upper figures ; the inside bar rises to about the top of 

the rail when in its middle position, but the outside bar should rise considerably 

above the top of the rail, not less than y. The inside bar is mainly useful at 

places where the gauge of the track is necessarily much wider than the gauge of 

the wheels. 

W e 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\y2" A N D COTTERS, for No. 1. 

M A L L E A B L E LINK, for inside bar; in ordering give height of rail. 

CLIP, for inside bar. 

INSIDE DETECTOR BAR, 2y" x2y angle iron; give length required when ordering. 

OUTSIDE DETECTOR BAR, beveled edge, 2 % " wide ; for mechanical work the bar is made 
3,g" thick; for pneumatic work the bar is made fa" thick. In ordering give length 

required. 

L O N G H O O K BOLT, for outside bar. 

SHO R T H O O K BOLT, for outside bar. 

B R A C K E T . 1 These are for the outside bar and are made in various 

. . . . sizes to suit different sections of rail ; therefore, in 

M A I I E A B L E LINK, for mechanical work. - , .. , ., , . ,. , .. 
mALLMBi.ii J^HMV, ordering give the size of rail for which the parts 

M A L L E A B L E LINK, for pneumatic work. I are wanted. 
C O M B I N E D SPLICE A N D 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. 

M A L L E A B L E DRIVING PIECE, for outside bar. 

E V E ROD, for inside or outside bar. 
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DETECTOR BARS AND SPECIAL RAIL BRACE.-(Continued.) 

No. PLATE 21. 
15. PIPE CLAMP, for holding spring. 

16. CAP, for pipe guide No. 17. 

17. PIPE GUIDE. 

18. SPRING, for driving the bar. 

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

20. BOLT AND NUT, ^ " X 4 " , for fastening clip No. 4 to base No. 1. 

21. BOLT AND NUT, 5/s"x2y", cotter TV'XI^", for fastening link No. 3 to bar No. 5. 

22. BOLT AND NUT, y"xl5/8", for joining pipe clamps No. 15 and for joining cap No. 16 
to guide No. 17. 

23. BOLT AND NUT, 3/i"x2", for joining one half of splice No. 12 to detector bar. 

24. SPECIAL WASHER, y diam., for studs Nos. 25 and 26. 

25. UPPER STUD AND COTTER, for pneumatic link No. 11. 

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

27. N U T LOCK, 5/8" diam., for hook bolts Nos. 7 and 8. 

28. SOFT IRON RIVET, fa"xiy", for fastening driving piece No. 13 to bar. 

29. SOFT IRON RIVET, 3/8" xl5/g", for fastening one half of No. 12 to bar in pneumatic work. 

30. SOFT IRON RIVET, 3g"xl^", for fastening one half of No. 12 to bar in mechanical work. 

31. STUD AND COTTER, for driving piece No. 13. 

32. LOWER STUD AND COTTER, for bracket No. 9 ; this is used in both mechanical and 
pneumatic work. 

33. SPECIAL WASHER, l" diam., for No. 32. 

34. STANDARD WASHER, 1" 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. 

'"T'HIS Multiple Bridge Coupler is the only successful device that we know of 

for accomplishing the movement of several signals and switches on shore by 

a machine located on a revolving drawbridge. The figure on the left shows the 

position of the coupler when the drawbridge is closed and one of the levers in 

the machine is reversed. The figure on the right shows the device uncoupled, 

the shore connections and bridge connections locked, and the drawbridge ready 

to swing. They may be made of considerable width, since the effort required to 

disengage the coupler is very slight. In large plants it is sometimes necessary to 

use several couplers, owing to the fact that the distance between the trusses and 

the rails is occasionally quite limited. 

This is a device, the action of which is absolutely reliable under all of the 

conditions of traffic or temperature that we have ever met. 

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

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

4-way coupler. W e 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. COUNTERWEIGHT SHAFT. 

8. ROLLER. 

9. ROLLER 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 shown. 

14. COUNTERWEIGHT. 

15. LOCK-BAR. 

16. BOLT AND NUT, 3/&"x\y, for lock-bar. 

17. BOLT AND NUT, 3,8" xiy", for cover. 

18. SET SCREW, y" xiy, for counterweight. 

19. CAP SCREW, y'xy, for middle strip. 

20. MACHINE SCREW, y'xy, for side strip. 

21. SPLIT COTTER, fa"xiy, for roller shaft. 

22. SPECIAL WASHER, y, for roller shaft. 

23. KEY, for shafts 5 and 7. 

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

Plate 39. Fig. D. 
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I 
ft 

5 

T 

9 

f 
8 

6 

O 

6o 



Automatic Bridge Coupler. 
PLATE 25. 

X H E 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 O O K BAR. 

2. STOP BOLT, y"xlV2". 

3. ABUTMENT CASTING. 

4. SPIDER. 

5. TURNED iy PIN, for spider. 

6. SPRING WASHER, for spider. 

7. FOUNDATION PLATE. 

8. STUD, ji" 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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PLATE 26. 
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Scotch Block. 

PLATE 26. 

HPHE 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 section of rail to which the scotch block 

is to be applied should always be mentioned. 

ORDER BY PLATE AND NUMBER. 
No. 

1. BEARING. — In ordering this piece give the section of rail which it is to fit. 

2. ) 
[•BOLT, 7/% x5 , and Nut, for fastening bearing to rail. 

4. SPRINI; NUT LOOK, for Nos. 2 and 3. 

5. W E D G E BLOCK. 

6. BEARING SHAFT. 

7. COTTER, y x2", for Bearing Shaft. 

8. SPECIAL JAW. 

9. PIN, for Special Jaw. 

10. COTTER, T \ " X I ^ " , for Special Jaw Pin. 

63 



PLATE 27. 
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Rocking Shafts and Bell Cranks. 
PLATE 27. 

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

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

and is encircled by the oft-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 placed in their proper position when it seems 

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

manufacturing this device is vested in us. 

B. 

C. >• These are respectively 3-way, 2-way and 1-way horizontal cranks. 
I 

D.J 
E. LEAD-OUT BOX CRANK. — It is made in any number of ways from a 4-way up, as shown 

in the illustration. 

F. ONE-WAV VERTICAL CRANK. 

G. TWO-WAV 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 

drillino- of holes in the crank arm. The one shown is of a kind adapted to 

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

this same page. 

I. SMALL LIGHT CRANK.—Intended for use principally upon block signal posts. 

The parts are illustrated on the following page. 
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\2M 

*2l 

29 
27 

O 
30 33 

o 

i 
i 

I 

35 

36 

37 

66 



List of the Parts of Cranks and Rocking Shafts. 

PLATE 28. 

ORDER BY PLATE AND NUMBER. 
No. 

1. BASE OF CRANK BOX. 1 

;- Made in several sizes ; a 4-way is shown. 
2. TOP OF CRANK BOX. ) 

3. STAND, for horizontal crank, made as a 1, 2 and 3-way ; a .".-way is shown. 
4. STAND, for a vertical crank ; made also as a 2-way. 

5. HEXAGONAL ROCKING SHAFT, made in various lengths, and used both at the lead-out 
and for moving detector bars. 

6. TOP, for high or low lead-out bearing ; this is made also as a 2-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. (i), and is also made as a 1-way and a 2-way. 

8. TOP, 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. E N D ROCKING SHAFT JOURNAL. 

14. INTERMEDIATE ROCKING SHAFT JOURNAL. 

15. TIE PLATE, for detector bar rocking shaft. 

16. RIGHT ANGLE CRANK, made in different sizes. 

17. RIGHT ANGLE CRANK, liy arms. 

18. RIGHT ANGLE CRANK, 9" arms. 

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

20. T CRANK, made in different lengths. 

21. RADIAL ARM, made in different lengths. 

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

23. OBTUSE ANGLE CRANK, j turning corners which are not a right angle. 

24. TURNED PIN, ly" diam. ; made of a length to suit horizontal crank stand No. 3. 

25. SPLIT COTTER, y'xSy, for pin No. 24. 

26. TURNED PIN, iy diam., for lower row of cranks on Fig. E, Plate 27. 

27. SPLIT COTTER, TV'X2)(", for pin No. 26. 

28. T U R N E D PIN, iy diam., for upper row of cranks on Fig. E, Plate 27. 

29. SPECIAL WASHER, ll4"x2y, for pins Nos. 24 and 28. 

30. SPLIT COTTER, fa"x2", for pins Nos. 28 and 31. 

31. TURNED PIN, iy" diam., for vertical stand No. 4. Made in two lengths. 

32. BOLT AND NUT, y xiy, for joining Nos. 8, 9 and 15. 
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No. 

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

PLATE 28. 

33. N U T LOCK, for bolt No. 32. 

34. BOLT A N D N U T , y'xby, for joining base No. 1 and Top No. 2. 

35. SET S C R E W A N D JAM N U T , ^ " X 1 3 / ' , for rocking shaft arms Nos. 10, 11 and 12. 

36. SET S C R E W A N D JAM N U T , 5/g"xl3y, for end rocking shaft journal No. 13. 

37. T A P BOLT, S-H"x2y, for joining top and lead-out bearing Nos. 6 and 7. 

Deflecting Rods. 
PLATE 29. 

DOTH 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 line, but where the bend 

is not sharp enough to require a crank. Both devices are made in many different 

sizes; 4-ways are shown. 

A. Is composed of square l" 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 y" rods with tang ends, to which the pipe is directly connected. 

ORDER BY PLATE AND NUMBER. 

No. 

1. SQUARE 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 Round Rods ; a 4-way is shown. 

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

6. ROUND 1%" ROD. 

7. TAP BOLT, 3/8"xy, for square rod cover. 

8. ROLLER, for Round Rods. 

9. PIN, y'xSy", for Round Rod Roller No. 8. 

10. SPLIT COTTER,
 l/i"xiy, for Roller Pin No. 9. 
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PLATE 30. 
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Compensators for Pipe and Wire. 

PLATE 30. 

A. STANDARD PIPE COMPENSATOR.—This is made as a 1-way, 2-way and 3-way; a 1-way is 

shown. 

B. STRAIGHT A R M PIPE COMPENSATOR.—The arm is made in different lengths, and is 

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

No. 8 below. 

C. BACK W I R E COMPENSATOR. 

D. FRONT WIRE COMPENSATOR. 

For many years we have sought for a reliable wire compensator and have at last 

found one, which is illustrated in figures C and I). 

Thousands of dollars have been expended in heretofore abortive attempts to produce 

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

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

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

The one we are now dealing with is adapted to either long or short lines of wire, and 

is intended to be placed in the cabin where it is easily accessible. It requires no adjust­

ment, and is so constructed that the wire is compensated only while the interlocking lever 

is in its normal position, thus avoiding the danger, which has existed in most of its prede­

cessors, that the compensating spring or weight might, under certain conditions, be pulled 

instead of the signal. 

O R D E R BY PLATE AND NUMBER. 
No. 

1. BASE, for A. 

2. OBTUSE ANGLED CRANK. ) In ordering please give distance from each end hole to 

3. ACUTE ANGLED CRANK. } middle hole. 

4. LINK, a malleable is shown, but, if particularly specified, it may be furnished of 

wrought iron. 

5. STUD, 1 ^ " X 4 ^ " , for Nos. 2 and 3; state whether wanted for a 1, 2 or 3-way. 

6. WASHER, iy'-2y, for No. 5. 

7. TURNED PIN, 7^"X238", for No. 4. 

8. COMPENSATING A R M ; give length required between centers of holes. 

9. SPLIT COTTER, -:,V X 2", for No. 5. 

( 10. SPLIT COTTER, <fa"xiy, for No. 7. 
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COMPENSATORS FOR PIPE AND WIRE.- Continued. 

No. PLATE 30. 
11. BASE. J , 

[• These parts belong to big. C only. 
12. SUPPORT, for No. 13. \ 

13. GUIDE BAR. 

14. INSIDE CYLINDER. 

15. SPRING. 

16 REVOLVING COLLAR, with stud and nut. 

17. OUTSIDE CYLINDER. 

18. FIXED COLLAR. 

19. BASE, for Fig. D. 

20. SPLIT COTTER, ^ " x 1' 
, For No. 16. 

21. WASHER, y%"-\3/% 
22. BOLT AND Two NUTS, 3/s"x2y, for fastening No. 15. 

23. BOLT, 3/%" x y, for fastening No. 13 to Nos. 11, 12 and 19, and for fastening 

one side of No. 18 to No. 17. 

24. BOLT, 3/8"X5/8", for fastening one side of No. 18 to No. 17. 

25. ROLLER, for stud on No. 16. 

PLATE 31. 

T w o important terminals at Bhiladelphia that are controlled by the Electro-

Pneumatic Interlocking System. 
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PLATE 31. 
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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. 

ORDER BY PLATE AND LETTER. 

A. SELECTOR FOUNDATION.—6' long, T wide, 3' 4" deep. 

B. D W A R F SIGNAL FOUNDATION.—3' long, 1' wide, 3' 4" deep. 

C. CRANK FOUNDATION. — 2 ' long, 10" wide, 3' 4" deep. 

D. W H E E L FOUNDATION.—2' long, 10" wide, 3' 4" deep. 

E. PIPE COMPENSATOR FOUNDATION.—3' long, 10" wide, 3' 4" deep. 

F. PIPE CARRIER FOUNDATION.—Variable lengths (a 1-way is 12" long, and they 

at the rate of 2^" for each way), 8" wide, 24" deep. 

G. W I R E CARRIER STAKE.—3" x 4" on top, 4' long, pyramidal point. 
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Different Methods of Making; an Intermediate Connection with a Line 

of Pipe, and a Means of Changing a Line from Pipe 

to Wire, or vice versa. 
PLATE 33. 

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

desired it must be specially ordered. 

A. DonRI.E JAW. 

B. W I D E JAW. 

C. PIPE L U G . — T h e 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. W I R E L U G . — T h e application of this device will be seen on plate 10, where it is con­

nected with a selector. It is also used at bridge couplers and wherever it is 

necessary to change from a pipe to a wire line. The vertical wheel forms a part 

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

ORDER BY PLATE AND NUMBER. 

No. 

1. W I D E JAW. 

2. TURNED PIN, 314." long, for wide jaw. 

3. STANDARD W R O U G H T JAW. 

4. DOUBLE J.\wr. 

5. T U R N E D PIN, 23/8" long; for Nos. 4 and 6. 

6. PIPE LUG. 

7. W I R E LUG. 

8. SHACKLE. 

9. TURNED PIN, 23/8" 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. PLAIN PIPE CARRIER.—In this device the main 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, B and C, the main dimensions are the same, that is, the 

diameter of the pulleys, the distance between rods, center to center, and the distance between 

revolving centers. 

WIRE CARRIERS. 

D. 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 wire carrier, on the side of a stake, 

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

F. TWO-WAY ANGLE WIRE CARRIER.—Constructed on the same principle as E. 

G. J 

H. 

I. 

J-

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

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

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

be used except where the lines are entirely straight. 

ORDER BY PLATE AND NUMBER. 
No. 
1. STAND, for plain pipe carrier; this is made in all sizes from a 1-way up ; a 1-way is shown. 

2. B O T T O M ROLLER, for plain and special pipe carriers. 

3. STAND, for special pipe carrier. 

4. B O T T O M ROLLER, for anti-friction pipe carrier. 
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PIPE AND WIRE CARRIERS.-(Continued.) 
No. PLATE 34. 

5. STAND, for anti-friction pipe carrier; this is also made in all sizes from a 1-way up; a 

2-way is shown. 

6. T O P ROLLER, for plain and anti-friction pipe carriers. 

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

8. SPLIT COTTER, T V ' X I ^ " , for roller shaft. 

9. W O O D SCREW, #15. ) 

• For side wire carrier. 
10. W O O D SCREW, #14. \ 

11. STAND, for side wire carrier. 

12. W H E E L , for wire carriers. 

13. STAND, for angle wire carrier; a 1-way is shown, but it is made also as a 2-way. 

14. RIVET, fa"xiy, for angle wire carrier. 

15. BASE, for angle wire carrier. 

16. STAND, for common 2-way wire carriers; this is made also as a 4-way and 6-way. 

17. SPLIT COTTER, y x 2~y", serving as the shaft for the wheels in 2-way common and 

angle wire carriers, and in 4-way and 6-way common wire carriers. 

18. STAND, for 1-way common wire carrier. 

19. SPLIT COTTER, %''xl~y, for 1-way angle and 1-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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Parts Relating; to Pipe and Wire. 
BOLTS AND LAG SCREWS. 

PLATE 3(>. 

O R D E R BY PLATE AND NUMBER. 

W I R E EYE, for use in connection with 78" pin. 

W I R E EYE, for use in connection with No. 3. 

SPLIT LINK. 

PIECE OF #9 SIGNAL WIRE. 

PIECE OF 1" PIPE. This is drilled, plugged and threaded. 

SLEEVE, for No." 5. 

RIVET, for joining Nos. 5 and 8. 

PLUG, for No. 5. 

PIECE OF y PIPE. This is drilled, plugged and threaded. 

SLEEVE, for No. 9. 

RIVET, for joining Nos. 9 and 12. 

PLUG, for No. 9. 

TURNED PIN, JS"XS3S", for No. 14. 

SFIACKLE. 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, -fa" xl y", for Nos. 13 and 17. 

TURNED PIN, 78"x 23/8", for No. 15. 

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

SHACKLE, y" spread, for balance levers, etc. 

TURNED PIN, 5/S"X15/S", for Nos. 19, 22 and 23. 

SPLIT COTTER, fa"xl}£", for No. 20. 

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

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

TURNED PIN, y"xiy, for No. 18. 

SPLIT COTTER, fa" x 1", for No. 24. 

LAG SCREW, y"x2y", for fastening lamp brackets, selector bar guides, semaphore 
ladders, detector bar pipe guides, pipe carriers, dwarf-signal roller stands, vertical 

signal rod guides, etc. 

L A G S C R E W , y'x-l", 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. 

L A G S C R E W , ^ " x 6", for fastening double and triple ground levers, box crank bases, 

lees of Stevens machine, etc. 
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PARTS RELATING TO PIPE AND WIRE BOLTS AND LAG SCREWS.-(Continued.) 

N o PLATE 36. 

29. W A S H E R , 3/g", for No. 30. 

30. BOLT A N D N U T , 3 8 " X 8 ^ " , for pipe carrier foundations. 

31. BOLT A N D N U T , ^ " X 8 ^ " , for semaphore bearings. This is used where the post is 
7" thick; if the post is thicker, the length of the bolt must be proportionately 

increased. 

32. BOLT A N D N U T , y"xl2y", for wheel foundations. 

33. BOLT A N D N U T , y"xlW2", for dwarf signal foundations. 

34. W A S H E R , y , for Nos. 31, 32 and 33. 

35. B O L T A N D N U T , 0 " X 1 2 ^ " , for crank and pipe-compensator foundations. 

36. B O L T A N D N U T , 5/8"X1434", for selector foundation. 

37. W A S H E R , 5/8", for Nos. 35 and 36. 

38. W A S H E R , y , for Nos. 39, 40, 41, 42, 43 and 44. 

39. BOLT A N D N U T , y'xQ", for fastening one half of compensator and crank stands, part 

of double point switch and lock movement, and lead-out shaft bearings. 

40. BOLT A N D N U T , 3/^"X7", for fastening leg of Saxby & Farmer machine to horizontal 

timber. 

41. BOLT A N D N U T , y'x9", for fastening part of double point switch and lock movement. 

42. B O L T A N D N U T , y'xlO", for fastening a crank stand to a cross tie. 

43. BOLT A N D N U T , 3^"xll", for fastening part of double point switch and lock movement. 

44. BOLT A N D N U T , 3/^"xl7", 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. 
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PLATE 37. 
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Adjusting Screws for Pipe and Wire. 
PLATE 38. 

WIRE ADJUSTING SCREW.—This is also made as a turn-buckle like Fio-. B 

PIPE ADJUSTING SCREW, with a malleable iron turn-buckle ; we can also furnish them 

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

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. 

O R D E R BY PLATE A N D N U M B E R . 

SWIVEL, for Wire Adjusting Screw. 

W A S H E R , special y, for Wire Adjusting Screw. 

PIPE N U T , for Wire Adjusting Screw. 

SCREW, for Wire Adjusting Screw. 

TURN-BUCKLE, for Pipe Adjusting Screw. 

N U T , for Pipe Adjusting Screw. ) These are made with right and left-hand threads. 

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

BRACKET. 1 

SCREW. 

NUT, ] 

SLEEVE. 

NUT, iy 
For Fig. C. 
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Jaws. 
PLATE 31). 

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 W R O U G H T JAW, 78"X23/8" pin. 

B. STANDARD SCREW JAW, 78"X23,8" pin. 

C. STANDARD W I D E JAW, 78"x?y pin. 

D. SLOTTED JAW, for multiple bridge coupler, 78"x2^" pin. 

E. SPECIAL JAW, for scotch block, 78"x3" pin. 

F. PLAIN MALLEABLE JAW, J8"X23,8" 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. 

I. SCREW JAW, y rod, y&"xlS/8" pin. 

J. PIPE COMPENSATOR LINK, 7/8"X23/8" pins. 

K. ADJUSTABLE LINK, 12" long, made of a standard wrought jaw and special screw-jaw, 
_ / ft r,-, / " 

pins /g x23/8 . 
L. J A W A N D PISTON, for pneumatic signal cylinder, y xl7/8" pin. 

M. ADJUSTABLE M A L L E A B L E LINK, for pneumatic signal post, yx\7/%" pin, 5/8" eye. 

N. SPECIAL JAW, lyl" rod, for the pipe connected one-arm dwarf signal, y"xiy pin. 

O. SPECIAL JAW", for pipe connected block signals, l" rod, $/%'x\3y pin. 

P. SPECIAL JAW, for pipe connected interlocking signals, iy" rod, 5/s,"xiy pin. 

O. ADJUSTABLE LINK, for a mechanical slot, y rod, S/g"xl^" pins. 

R. ADJUSTABLE LINK, for main line indicator, y rod, screw jaw pin 5/8"xl3^", small jaw 
T / ft -,ff 

pin y x 1 . 
S. ADJUSTABLE LINK, for electric slots, y rod, y xiy4" pin, y" eye. 

T. ADJUSTABLE LINK, for pneumatic slots, y" rod, y'xiy pin, y eye. 

U. SCREW JAW FOR SIGNAL POSTS, 1" rod, y tang, yk" xiy 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 signal 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. W h e n 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. 

O n 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 ROD. 

7. SPECIAL ROD. 

8. LINK. 

9. SCREW JAW FOR LINK. 

10 TURNED PIN AND COTTER, for screw jaw. 
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Chain Wheels. 
PLATE 41. 

\A/E HAVE two standard size^ °f wheels, a 6" and an 8"; the 8" wheels will 
fit only the large stands, but the 6" wheel, which has the same thickness 

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

A. VERTICAL 8" W H E E L . — I t has a pipe carrier at the bottom, and is used solely at those 

places where it is desired to change from a pipe to a wire line, as in the case of 

the back wire at the standard selector (see Plate 33), and at the abutments of 

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

B. S T A N D A R D 1-WAY VERTICAL 8" W H E E L , for the front wire in a cabin ; it is made also 

as a 2-way. 

C. S T A N D A R D 1-WAY VERTICAL 8" W H E E L , for the back wire in a cabin. 

D. S T A N D A R D 2-WAY VERTICAL 8" W H E E L , for the back wire in a cabin. 

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

F. SPECIAL 6" HORIZONTAL 1-WAY W H E E L , used particularly at the one-arm dwarf signal. 

G. Box (6") W H E E L . — I t is made as a 4-way, 6-way and 8-way; a 4-way is illustrated. 

H. C O M M O N 4-WAY 8" HORIZONTAL WHEEL.—This is made also as a 5-way, 3-way, 2-way and 

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

I. T O P V I E W OF A C O M M O N 1-WAY 8" HORIZONTAL W H E E L . — T h e 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. W H E E L 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, 5/8" diam., used for all wheels. 

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

7. O R D I N A R Y 6" wheel. 

8. B O T T O M W H E E L , for stand No. 1. 

9. ORDINARY 8" WHEEL. 

10. STAND, for 4-way horizontal 8" wheel ; made also as 1-way, 2-way, 3-way and 5-way. 

11. STAND, for 1-way 6" horizontal wheel. Used mostly in connection with the standard 

one-arm dwarf signal. 
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PLATE 43. 
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Block Signal Stands. 
PLATE 43. 

A. HIGH STAND.—In this stand the levers are entirely above the floor line. 

B. Low STAND. — Here the levers extend below the floor line and the signal connections 

may be placed either above or below. 

Either of these stands may be arranged for a three-position signal if it is desired ; 

therefore, please specify in ordering. 

O R D E R BY PLATE AND NUMBER. 

No. 

g .. f 1. STAND. 

2. SHAFT, y diam., and cotters \y"xfa", for No. 4. 

3. SPECIAL WASHER, y, for No. 4. 

4. LEVER. 

5. STAND. 

6. SHAFT, y diam., and cotters ly'xfa", for No. 8. 

7. CAST WASHER for No. 6. 

8. LEVER. 
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PLATE 44. 
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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. 

O n 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 (900), which separates the danger 

(horizontal) and clear (vertical) positions. One lamp only is required with each 

of these double signals, since it is placed on top of the post and shines in both 

directions through the ring attached to the top of the semaphore casting. This 

signal is always operated by pipe in connection with one of the stands shown on 

Plate 43. 

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

depending for their identification solely on form, thus doing away with the contra­

diction incident to passing a clear signal that is painted red; second, to make a 

greater distinction between a danger and a clear signal, by increasing the arc 

through which the blade must travel. 

The ordinary night signals, red for danger, green for caution, and white for 

safety, are retained. 

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

O n the previous page the application of this semaphore to block signaling 

is shown. 
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- PLATE 46. 
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The Chicago & Northwestern R'y Standard Semaphores. 

PLATE 46. 

T H E S E semaphores are singular in the colors adopted for night signals, and in 

the fact that the home signals on this road are always operated by pipe; the 

distant signals, like those on almost all other roads, are operated by wire. 

The home signal in the danger position exhibits a red light, while in the 

clear position a green light is shown. 

The distant signal carries a peculiarly shaped lamp (Plate 59, Fig. C), which 

has on its face two openings; the one on the left is filled with a green glass, and 

is never obscured, while the opening on the right is protected with a white lens, 

which, however, is never visible. The upper hole in the distant signal semaphore 

casting carries a red glass, the lower a metallic shield; therefore, when a distant 

signal is in the danger position two lights are visible, a green and a red, but when 

the signal is in the clear position, only the green light is visible, owing to the 

presence of the metallic shield in front of the white lens. 

The practical result of this method of lighting is an entire avoidance of the 

danger due to the breaking of the colored glasses ordinarily carried in semaphore 

castings, for in this system a white light is not construed as a signal at all. 

This method was conceived by Mr. E. C Carter, Principal Assistant Engineer 

of the Chicago & Northwestern R'y. 

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

PLATE 47. 

T H E Two-Armed Straight Post illustrates the commonest form of main line 

signal. The usual height is about 20 feet from the ground level to the lower 

arm; one foot in the ground for every four feet above ground, and six feet between 

the centers of the arms. Except the last, these dimensions are variable and are 

often departed from when the circumstances warrant it. 

This post may be built with any number of arms from one up to five or 

even more, although the practice 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 last seems to give the best 

results, since it gives a better light than the reflecting lamp, and makes a distinc­

tion between the upper and 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. 

' T H I S 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 : 

& 

£ 
2 

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

ning in the same direction are controlled. 

No. 2 is that which is used where one track intervenes between the post and 

the track which is signaled ; the d u m m y 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 d u m m y for 

the middle track, while the outside uprights signal trains running in the same direc­

tion on the outside tracks. 

No. 4. O n this arrangement the d u m m y 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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Main Line Semaphore Fittings. 

PLATE 49. 

In ordering state what casting on Plates 50 and 53 it is to fit. 

For No. 3. 

O R D E R BY PLATE AND NUMBER. 

DISTANT SIGNAL BLADE. 

H O M E SIGNAL BLADE. ) 

RING, for Nos. 1, 4, 7 and 8. 

RING, for Nos. 2, 5 and 6. 

PLAIN RING. 

FILLETED RING. ) 

WEIGHTED RING, for No. 4 ; used only when the casting- is operated by wire. 

PLAIN RING. "] 

DOUBLE FILLETED RING. |- For No. 7, when used as a station block signal. 

WEIGHTED RING. J 

BACK LIGHT RING, for No. 9 ; give diameter of the glass which it is to cover. 

PIECE OF GLASS, for any one 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. 

BOLT AND NUT, y"x8". \ 

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

STUD, 7'k" xSy, for vertical signal rod on No. 7. 

For No. 16. 

W A S H E R , 7/%'. 
;- For No. 17. 

SPLIT COTTER, fa"xiy 

STUD, y'x2y, for vertical signal rod on Nos. 1, 2, 3, 4, 5, 6 and 8. 

WASHER, 3/". ) 
4 „ [ For No. 20. 

SPLIT COTTER, fa"xiy. ) 
BOLT AND NUT, y 

BOLT AND NUT y 

BOLT AND NUT, y 

BOLT AND NUT, y 

5 and 6. 

BOLT AND NUT, y 

BOLT AND NUT, y. 

'x2", for fastening ring to lower hole in No. 7. 

'xl78", for fastening ring to No. 1, and to upper hole in No. 7. 

'xl5/s", for fastening rings to upper holes on Nos. 5 and 6. 

xiy, for fastening rings to Nos. 2, 8, 9, and lower holes on Nos. 

"xiy", for joining Nos. 8 and 9. 

"xl", for joining Nos. 5 and 6. 

B O L T A N D N U T , 3^" xiy", for fastening Nos. 1 and 2. 

WASHER, y, for No. 14. 

WASHER, }{", for No. 15. 

NUT, y, for No. 14. 

* The references in the text are to the semaphore castings on 
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Main Line Semaphore Castings. 

PLATE 50. 

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

required. For fittings see Plate 49. 

ORDER BY PLATE AND NUMBER. 
No. 

1. ORDINARY SINGLE-LIGHT CASTING, &y" glass. 

2. SPECIAL SINGLE-LIGHT CASTING, 8y glass. 

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), 6^" glass. 

4. BLOCK-STATION CASTING, §y" glass. 

5. RIGHT-HAND TWO-LIGHT CASTING, 83/%" glass. 

6. LEFT-HAND TWO-LIGHT CASTING, %3/%' glass. 

7. PENNSYLVANIA COMPANY THREE-POSITION CASTING (see Plate 45), &y glass. 

8. CHICAGO & NORTHWESTERN R'Y CASTING, (see Plate 46), &y 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. 
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Main Line Semaphore Post Fittings. 

PLATE 51. 

ORDER BY PLATE AND NUMBER. 
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. 

31. 

32. 

33. 

34. 

PIECE OF LADDER. 

LADDER STAY. \ *'"*' l''l,''t1, '"I"1"-'1 

BRACKET, for semaphore lamp. 

BRACKET, for indicator lamp. 

COUNTERWEIGHT. Give weight required. 

BOLT AND NUT, S/8"xSy, for No. 5. 

ADJUSTABLE. ) 

_ . \ Signal cranks. 
RIGHT ANGLE. ) 

BASES, for Nos. 7 and 8. 

COUNTERWEIGHT LEVER BASE, made in different sizes. 

PIN, for No. 11. 

COUNTERWEIGHT LEVER, used with pipe connected signals. 

COUNTERWEIGHT LEVER, used with wire connected signals. 

GUIDE, for vertical signal rod. 

CLAMP, for No. 15. 

LINK, adjustable, used with mechanical slot, jaw pins 5/g"xl3y. 

VERTICAL SIGNAL ROD, jaw pin 5/fc" x 15/s", eye y. Give length required. 

ROD, for indicator lamp shield, jaw pin y'xl", eye H". Give length required. 

ROD, for indicator, jaw pins y xiy and y'xl". Give length required. 

INDICATOR. ] 

ARM. 

BASE. 

STUD, for No. 23. 

SHIELD, for indicators and for indicator lamp. 

BRACKET, for No. 25. 

TRUNNION, for raising lamp shield. 

H A N D RAIL. 

G U Y R O D AND NUTS. 

BOLT AND NUT, ^ " X 2 5 " . 

BOLT AND NUT, y'xl-iy". 

BOLT AND NUT, % 

BOLT AND NUT, y"x8", for No. 39. 

BOLT AND NUT, 5/8"X9", for No. 42. 

113 

. Relating to indicators only 

Give length required. 

For No. 41. 

1 

!• Relating to Bracket Post only 

'x2V2" for No. 37. 



No. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

61. 

62. 

For No. 29. 

Relating to Bracket Post only. 

MAIN LINE SEMAPHORE POST FITTINGS.—(Continued.) 

PLATE 51. 

BOLT AND NUT, y'xlS", for corners of post and 1 
for No. 37. 

BOLT AND NUT, y xiy2", for No. 40. 

BRACE, for chain wheel. 

W E D G E WASHER. 

SOCKET, for No. 28. 

STRUT, for No. 29. 

K N E E BRACE. 

UPPER FASTENING. 

LOWER FASTENING. 

PLATFORM BRACKET. 

BALANCE LEVER, for bracket post. 

WASHER, y, for Nos. 30 and 31. 

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

WASHER, l" special, for No. 24. 

WASHER, S/S" special, for No. 27. 

SHACKLE, S/%", for Nos. 14 and 45. 

TURNED PIN, 5/8" x 15/8", for jaws on No. 18 and left hand of No. 20 and for No. 50. 

SPLIT COTTER, fa" xiy for Nos. 27 and 51. 

TURNED PIN, y'xl" for jaws on No. 19 and right hand end of No. 20. 

SPLIT COTTER, fa"x\", for No. 53. 

SPLIT COTTER, -fa"x2%", for No. 12. 

SPLIT COTTER, fa" xiy2" for Nos. 9, 10 and 24. 

BOLT AND NUT, y'xl", for ladder end of No. 2. 

BOLT AND NUT, y X2%", for fastening platform to No. 44. 

BOLT AND NUT, y'xy, for ends of Nos. 13, 14 and 45, and for joining Nos. 15 and 
16 and Nos. 25 and 26. 

LAG SCREW, y"x2y, for fastening Nos. 1, 2, 3, 4 and 26 to post. 

RIVET, y"x3/8", for joining Nos. 21 and 22. 

RIVET, ^"xl^", for fastening No. 27 to No. 18. 

PLATE 52. 

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

Railroad. 

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

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

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

"~PHESE posts are most frequently used on elevated tracks, but are adapted to 
A almost any kind of work. The post, with indicators, may carry six indicators, 

as shown in the illustration, but by adding to the base (No. 32) a much larger 

number may be used. 

The two-arm post may also be built with only one arm. 
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ORDER BY PLATE AND NUMBER. 
No. 

1. PIECE OF LADDER. 

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

3. BALANCE LEVER. 

4. WEIGHT. In ordering, specify whether a 10, 14, 17, 20, 35 or 40 lb. weight is 
desired. 

5. BOLT AND NUT, 5/s"x3y", for fastening 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. INDICATOR R O D GUIDE, for Nos. 20 and 21. 

17. BRACKET, for No. 18. 

18. INDICATOR SHIELD. 

19. INDICATOR. 

20. SCREW JAW. ) When joined by a piece of y" pipe, Nos. 20 and 21 form the indi-

21. RIGID JAW. ) cator rod. 

22. SHIELD ARM. 

23. INDICATOR ARM. 

24. SEMAPHORE SHAFT. Made in different lengths, according to the number of 

Indicators. 

25. INDICATOR LEVER. 

26. SHAFT, for No. 25. 

27. LOCKING BRACKET. 

28. LEFT-HAND STAND. { ^ ^ ^ 

29. RIGHT-HAND STAND. ) 

30. MOTION PLATE. 

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

32. BASE. 
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IRON MAIN LINE SEMAPHORES.—(Continued.) 
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No. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

PLATE 53. 
See No. 10. 

BACK. ) 

} Intermediate bearing:; used only in repairs. 
F R O N T . ) & ' r 

BOLT AND NUT, 5/g" x2y, for joining Nos. 33 and 34. 
INTERMEDIATE BEARING. 

PIN, for joining Nos. 3 and 38. 
BASE. 

WASHER, y~2", for Nos. 10 and 24. 

WASHER, %"-l%", for No. 41. 

STUD, y'x2y, for connecting No. 2 to No. 6. 

TURNED PIN, y x 10", for jaw on No. 2. 

SPLIT COTTER, fa"xiy, for Nos. 41 and 42. 

SPLIT COTTER, fa"x2y, for fastening Nos. 31 and 37. 

NUT, 3y diam., for end of Nos. 10 and 24. 

BOLT, y'xl", for fastening No. 1 to No. 12, and for fastening Nos. 11, 12, 
17, 33 and 36 to No. 13. 

BOLT AND NUT, y'xiyg", for fastening end of No. 15 to No. 1. 

CARRIAGE BOLT AND NUT, 3/%"xiy", for fastening wooden blade to No. 6. 

BOLT AND NUT, 3/s"xiy, for clamping No. 15. 

BOLT AND NUT, y'xl", for clamping No. 16. 

BOLT AND NUT, y'xiy", for fastening No. 7 to No. 6, and No. 8 to No. 9. 

BOLT AND NUT, y'xy, for fastening No. 17 to No. 18. 

WASHER, l"-l}/2", for No. 24. 

WASHER, y&"-l3/%", for No. 63. 

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

LOCKING DOG. Fits into No. 27. 

BOLT, y"xl3/g", for fastening Nos. 28 and 29 to No. 32. 

BOLT, y'xiy, for fastening No. 27 to Nos. 28 and 29. 

BOLT AND NUT, 3/8"X2", for No. 16. 

SPLIT COTTER, y'xl", for Nos. 62 and 63. 

SPLIT COTTER, fa" xiy, for No. 24. 

TURNED PIN, y'xiy, for Nos. 20 and 21. 

STUD, y'xiy, for end of No. 25. 

ROLLER, 5/%"-!", for No. 63. 

RIVET, y'xy", 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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PLATE 54. 
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PLATE 55. 
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Illuminated Semaphores. 
PLATE 55. 

'"THIS is a most excellent device, since by its use signaling is made perfectly 

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

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

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

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

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

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

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

A. COMBINED ILLUMINATED SEMAPHORE, with ordinary glass in the casting. This may also 
be arranged with only one glass in the casting if so desired. 

B. PLAIN ILLUMINATED SEMAPHORE. 

ORDER BY PLATE AND NUMBER. 
No. 

1. GALVANIZED IRON BACK. 

2. ROUND IRON CLAMP WITH NUTS, for joining Nos. 1 and 7 to No. 12 or No. 13. 

3. SEMAPHORE BLADE. 

4. RIGHT ANGLE REFLECTOR, for carrying light from lamp to glasses in No. 13. 

5. CORRUGATED REFLECTOR, for back of No. 3. 

6. PLAIN REFLECTOR, for No. 7. 

7. ELBOW. 

8. ELBOW RING. 

9. SEMAPHORE BEARING, for Fig. B. 

10. LAMP BRACKET. 

11. SEMAPHORE BEARING, for Fig. A. 

12. SEMAPHORE CASTING, for Fig. B. 

13. SEMAPHORE CASTING, for Fig. A. 

14. RING, for No. 13. 

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

16. SHAFT AND COTTER, for Nos. 12 and 13 (to connect with vertical signal rod). 

17. WASHER, for No. 16. 

18. BOLT AND NUT, ^"xl^", for fastening No. 7 to Nos. 12 and 13. 

19. TAP BOLT, y," x 7/s", for joining Nos. 9 and 10. 

20. BOLT AND NUT, %"xl3y, for joining Nos. 3 and 7 to No. 12 or No. 13. 

21. CARRIAGE BOLT AND NUT, y'xiy, for fastening No. 3 to No. 12 or No. 13. 

22. BOLT AND NUT, y"x3y, for fastening No. 14 to No. 13. 

23. MACHINE SCREW, ^"x 12-32, for fastening No. 8 to No. 7. 

24. W O O D SCREW, #4, for fastening No. 1 to No. 3. 
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PLATE 56. 
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The Dwarf Signal with Indicators, and the One=Arm 
Dwarf Signal. 

PLATE 56. 

T H E D W A R F S I G N A L W I T H I N D I C A T O R S 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. 

T H E O N E - A R M D W A R F 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. 

W e 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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PLATE 57. 
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No. 

1. BASE. 

Dwarf Signal with Indicators. 

PLATE 57. 

ORDER BY PLATE AND NUMBER. 

2. BEARING, for semaphore. 

3. BRACE, for shield. 

4. CLAMP, for shield support 

5. BRACKET, for lamp. 

6. MOTION PLATE. 

7. LOCK CASING. 

8. LEG, left-hand, for lock casing. 

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

10. INDICATOR. 

11. OPAL GLASS, for indicator. 

12. ARM, for indicator. 

13. SEMAPHORE RING. 

14. SEMAPHORE BLADE (rubber). 

15. CLIP, for blade. 

16. SEMAPHORE CASTING. 

17. BACKLIGHT CASTING. 

18. RING, for backlight casting. 

19. ARM, for shield. 

20. SHIELD, for indicator. 

21. SIGNAL POST, 2y" pipe. 

22. SCREW JAW, 5/8"xl5/g" pin, for semaphore rod. 

23. VERTICAL ROD, 3y diam., eye 5/8", for semaphore. 

24. SCREW JAW, y"xl" pin, for indicator rod. 

25. ROD, y diam., small jaw y'xiy," pin, for indicator. 

26. SPRING, for motion plate. 

27. BALANCE LEVER. 

28. PIN, l"x7", for balance lever. 

29. BOLT AND NUT, 5/8"X3^", for counter weight. 

30. COUNTERWEIGHT, 10 lbs. 

31. LEVER, for indicator. 

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

33. SHAFT, y diam., for indicator levers. 

34. TAP BOLT, y"xj/8", for lamp bracket. 

35. TAP BOLT, y'xiy", for fastening lock casing legs. 
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DWARF SIGNAL WITH INDlCATORS.-(Continued.) 

No. PLATE 57. 
36. TAP BOLT, y'xiy, for fastening lock casing. 

37. BOLT AND NUT, 3/g'xiy", for fastening shield support and clamp. 

38. BOLT AND NUT, y'xy, for stopping counterweight. 

39. BOLT AND NUT, y'xTs", for fastening back light ring. 

40. BOLT AND NUT, y'xl", for fastening semaphore ring. 

41. PIN, y'xl", for screw jaw No. 24. 

42. PIN, y'xiy, for screw jaw No. 22. 

43. PIN, y'xiy,", for jaw No. 25. 

44. PIN, yxl3y, for driving semaphore casting No. 16. 

45. PIN, y'xiy", for indicator lever No. 31. 

46. BUSHING, y diam., for indicator shaft No. 33 ; this varies in length, depending on the 
number of indicators. 

47. ROLLER, fa"xl", for lever pin No. 45. 

48. BUSHING, y'xy, for separating indicator arms No. 12. 

49. BUSHING, y'x3/g", for separating indicator arm No. 12 from semaphore casting No. 16. 

50. WASHER, y, for pins No. 44 and 45, and semaphore shaft No. 32. 

51. WASHER, y special, for semaphore shaft No. 32. 

52. SPLIT COTTER, T V ' X 3 " for balance lever pin No. 28. 

53. SPLIT COTTER, y'xiy", for pins Nos. 42 and 44, and for shafts Nos. 32 and 33. 

54. SPLIT COTTER, fa"xl", for pins Nos. 41, 43 and 45. 

55. LOCK PIECE. 

Single Arm Dwarf Signal. 

56. COMBINED BASE AND POST CASTING. 

57. BEARING, for semaphore. 

58. LAMP BRACKET. 

59. BEARING, for crank. 

60. CRANK. 

61. BACKLIGHT RING. 

62. BACKLIGHT CASTING. 

63. RUBBER DISC. 

64. SEMAPHORE CASTING. 

65. CLIP, for blade. 

66. SEMAPHORE RING. 

67. SEMAPHORE BLADE (rubber.) 
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SINGLE ARM DWARF SIGNAL.—(Continued.) 
No- PLATE 57. 
68. SEMAPHORE SHAFT. 

69. SPRING, for semaphore shaft. 

70. ROLLER STAND. 

71. DOUBLE LUG, for motion rod. 

72. SPRING PLATE, for motion rod. 

73. VERTICAL ROD, y," diam., S/g" eye, for semaphore. 

74. SCREW JAW, y'xiy pin, for semaphore rod. 

75. SPRING, for motion rod. 

76. MOTION ROD. 

77. DRIVING PIN, for motion rod. 

78. TAP BOLT, y'xiy", for bottom of lamp bracket. 

79. TAP BOLT, y'xiyg", for top of lamp bracket. 

80. TAP BOLT, y'xl", for fastening crank bearing. 

81. TAP BOLT, y"xj/g", for setting crank bearing. 

82. BOLT AND NUT, 3/8"X2". ) 

> For double luy No. 71. 
83. BOLT AND NUT, 3/g"x\y. ) 
84. BOLT AND NUT, y"xl", for fastening semaphore and backlight rings and rubber blade 

and disc. 
85. SPLIT COTTER, y%" xiyg", for semaphore pin, backlight pin and roller shaft. 

86. SPLIT COTTER, -fa" xl", for screw jaw. 

87. CLIP, for rubber disc. 

88. WASHER, special, 5yg". for semaphore and backlight pins. 

89. SEMAPHORE PIN. 

90. RIVET, y," x2y%", for driving pin No. 77. 

91. BACKLIGHT PIN. 

92. BOTTOM ROLLER, for stand. 

93. TOP ROLLER, for stand. 

94. SHAFT, 5/g"x3^", for roller stand. 

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

S E L F C O M P E N S A T I N G P O T S I G N A L . — T h i s 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. 

L o w P O T S I G N A L . — 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 m a y be built higher if desired. 

ORDER BY PLATE AND NUMBER. 

HEAD. 

WEIGHT. 

BOLT AND NUT, 5/s" x3y", for fastening weight to counterbalance lever. 

COUNTERBALANCE LEVER. 

DOUBLE SHACKLE. 

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

SPLIT COTTER, y'x2y, for fastening pin No. 6. 

STEEL SHAFT, l3/£" x l±y, on which head No. 1 is supported. 

BASE. 

ROLLER. 

SET SCREW, y'xl", for fastening head No. 1 to shaft No. 8. 

TAP BOLT, y'xl", for holding shaft No. 8 in place. 

BOLT AND NUT, y'xiy, for end of counterbalance lever. 

TURNED PIN, 5/S" X 10", and cotter, fa" xiy, for fastening double shackle. 

TAP BOLT, 3/g"xy, for fastening vanes to heads. 

INSIDE VANE. 

OUTSIDE VANE. 

D O W E L PIN, y"x2y, for fastening head No. 19 to shaft No. 20. 

HEAD. 

SHAFT. 

CAST IRON BEARING, for shaft No. 20. 

BASE. 

No. 

1. 

o 
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21. 
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PLATE 59. 
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Lamps. 
PLATE 59. 

O R D E R BY P L A T E A N D L E T T E R . 

SQUARE SEMAPHORE LAMP, N. Y. C. & H. R. R. R. 

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

DISTANT SIGNAL LAMP, Chicago & Northwestern R'y. 

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

SQUARE SEMAPHORE LAMP, sliding door. 

SQUARE SEMAPHORE LAMP, swing door. 

R O U N D SEMAPHORE LAMP, sliding door. 

ROUND SEMAPHORE LAMP, swing door. 

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

POT SIGNAL LAMPS.—They differ principally in the method of fastening them to the 
pot signal. 

M A I N LINE SEMAPHORE REFLECTING LAMP. 

D W A R F SIGNAL REFLECTING LAMP. 

INDICATOR LAMP. 

ILLUMINATED SEMAPHORE LAMP. 
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Lenses and Burners. 

PLATE GO. 

O R D E R BY P L A T E A N D N U M B E R . 

No. 
1. CONCAVE C O R R U G A T E D LENS, 8" diam. 

2. PLAIN GLASS, made in all sizes and colors. 

3. C O N C A V E C O R R U G A T E D LENS, by" diam. 

4. F L A T CORRUGATED LENS, 5" diam. 

5. CONCAVE CORRUGATED LENS, 5" diam. 

6. BULL'S E Y E , 2" diam. 

7. C O N V E X CORRUGATED LENS, 53/g" diam. 

8. T H E L E A D E R B U R N E R A N D CHIMNEY, 13-g" wick. 

9. T H E X. L. B U R N E R A N D CHIMNEY, 5/g" wick. 

10. PERFECTION B U R N E R A N D CHIMNEY, 1" wick. 

11. ZENITH NO. 2 BURNER, 1" wick. 

12. ZENITH NO. 1 BURNER, 5/g" wick. 

13. AMERICAN D I A M O N D BURNER, 5/g" wick. 

14. DRESSEL BURNER, 5/S" wick. 

15. COLLENDER BURNER, S/g" wick. 

16. SAVAGE N O . 1 BURNER, 5/g" wick. 

• In ordering state the color that is required. 

No chimney. 
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PLATE 61. 
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Standard Cabin for Saxby & Farmer Improved 
Interlocking Machine. 

PLATE 61. 

""THIS style of cabin is the result of many years practical experience in the inter­

locking field ; it combines cheapness with convenience, stability and appear­

ance. By the use of the outside stairway the available space both on the first and 

second floors is greatly increased, while the outside door of the lower floor may 

be kept locked, and the room used as a store-room. The foundation timbers of 

the " lead-out" here form the first floor, and since no trap doors are possible or 

necessary the parts directly beneath the machine are always open to inspection 

and adjustment. 

A. VERTICAL SECTION through the lower door. 

B. VERTICAL SECTION through the lower rear corner. 

C. VERTICAL SECTION through the lower front corner. 

D. VERTICAL 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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PLATE 62. 
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Two Special Forms of Cabins. 

PLATE 62. 

T ^ H E S E cabins are intended for large plants, and may either of them be built of 

wood, iron, brick or stone. 

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

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

The bay window provides a place for the train director of a large terminal, wrho 

is surrounded by his instruments, and is enabled to see in each direction. A n 

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

I N O R D E R I N G 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. 

T o 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 Lmion Switch & 

Signal Company many devices have been tested, which, on experience, have been 

considerably altered or abandoned for something better. W e 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. 

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

SWISSVALE, PA. 
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The Electro=Pneumatic Interlocking Machine. 

PLATES 63 AND 64. 

T^HE forces at work in the electro-pneumatic interlocking system are, as the 

name implies, electricity and compressed air, the former being used to control 

the latter, which is derived from compressors that are located at some convenient 

point. The external appearance of the machine that contains the levers is shown 

on Plate 63*, a view looking directly down upon the machine on the upper part 

of Plate 64, and a rear elevation of the machine showing what is commonly called 

the spring combination on the lower part of Plate 64. 

The row of upper levers that appear in elevation on Plate 63, and in plan 

on the upper half of Plate 64, are called the switch levers, and serve to make and 

break the circuits that connect the main battery with the switch valves (described 

on page 157). The row of lower levers are called the signal levers, and make and 

break the circuits that connect the main battery with the signal valves (described 

on page 173). Both the switch and signal levers move from left to right and vice 

versa; but the switch levers have only two positions, the one on the left being 

called normal, the one on the right, reversed; the normal position of the switch 

levers corresponds to the position of the switches as shown on the plans of tracks, 

Plate 110, etc.; the reversed position of a lever, to the other position of a switch. 

A s 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. 
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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. T o each oi the levers is attached one end of a 

horizontal shaft, which runs from the front to the back of the machine, and has 

fastened to its other end, first a beveled gear, that engages with another beveled 

gear, fastened to the upper end of a vertical shaft on the back of the machine; 

and, second, the quadrant which engages with the indication latch above mentioned; 

the quadrants and beveled gears are illustrated on Plate 66, Nos. 20 to 25, where 

it will be seen that, in the case ot 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. 

W e shall not give a detailed description of the work performed by the inter­

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 to prevent the movement of any lever until certain 

other levers are in certain specified positions. The relation which exists between 

the indication latches, the levers and the interlocking is now established, since they 

depend upon the same shaft, and any movement of it will involve all three. 

The 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 6b; 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 halt 

of Plate 64. At one end of the machine the angular springs are all connected with 

the main battery; at the other end they separate and go to the several switch, lock 

and signal magnets. If now, in any combination, one of the rollers should happen 

to be in the wrong position, the contact between the semi-circular and angular 

springs would be broken and no current would reach the magnet of that line from 

the battery; this provides a perfect check on the action of the mechanical inter-
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THE ELECTRO=PNEUMATIC INTERLOCKING MACHINE.—(Continued.) 

PLATES 63 AND 64. 

locking which has been described as controlling the movement of the levers, and 

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

arise from ignorant or careless interference. 

W e have now given a general description of this machine, which the space 

at our disposal forbids us from extending, but it would not be well to dismiss the 

subject entirely without calling attention to some of the extraordinary results that 

have been secured by its use. It is economical in the highest degree from a main­

tenance stand-point, since even with the largest machines, such as those illustrated 

on Plates 63, 67 and 126, it has never been necessary to employ more than one 

leverman at a time, and in no case has this man ever been pushed to an extremity. 

This arises from the very slight exertion 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 ol a cabin that contains 

a mechanical lever machine of large size. From four to six men at a time are 

necessary for throwing the levers, and they, as may be seen, are dressed in over­

alls and wear heavy leather mittens. Compare this Plate with Plate 67, which is 

from a photograph of an Electro-Pneumatic Machine that performs about the same 

amount of work, and is operated by one leverman. 

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

is very apparent. 
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Electro=Pneumatic Interlocking Machine. 

LARGE PARTS. 
PLATE 66. 

O R D E R BY P L A T E A N D N U M B E R . 
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. 

6. COLUMN. 

7. INTERMEDIATE BAR, for stiffening machine transversely. 

8. RUBBER ROLLER BEARING. 

9. LEG. 

10. TABLE BRACKET. 

11. RUBBER 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 GEAR. 

25. MITRE GEAR, for No. 57. It runs in Nos. 23 and 24. 

26. SWITCH LEVER NUMBER. Black figure. 

27. SIGNAL LEVER NUMBER. Red figure. 

28. SWITCH LEVER 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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ELECTRO=PNEUMATIC INTERLOCKING MACHINE. LARGE PARTS.—(Continued.) 

No. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

PLATE 66. 

MICA INSULATION. ) 

r P 

FIBRE INSULATION. ) 
CIRCUIT SHIFTER BASE. 

For No. 34. 

For No. 37. 

BINDING POST. 

PHOSPHOR BRONZE CONTACT DISC. 

CIRCUIT SHIFTER CRANK. 

CIRCUIT SHIFTER ARM, with fibre point. 

SHORT SPRING. 

LONG SPRING. 

ARMATURE. 

ARMATURE STEM AND NUT. This piece is made in three lengths to go with either Nos_ 
30, 31 or 32. 

JAW, for joining No. 45 to either Nos. 30, 31 or 32. 

MAGNET. 

MAGNET BUSHING. 

NUT, for No. 48. 

LOCKING BAR BRACKET. 

LOCKING BAR (made in different lengths). 

LOCKING DRIVER. 

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, j These are made both as a 1-way and 5-way. 

BRASS GROUND STRIP, for No. 60. ) A 1-way is shown. 

PHOSPHOR-BRONZE CONTACT SPRING, PLATINUM POINT. 

PHOSPHOR-BRONZE CONTACT SPRING, PLATINUM 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 in the bay window surrounded by his instruments. 

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

SMALL PARTS. 

PLATE 68. 

N O T E . — Where no particular reference is made to any Plate in the text below it is to 

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 3 /' or fa" thick. 

26. S A M P L E CROSS LOCK, y x y. 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. E N D LEVER, 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 A N D SCREW. (This was formerly used in the place of No. 39. It 

should be ordered only for repairs of machines built previous to January, 

1894.) 

41. BINDING POST A N D SCREW, for Nos. 34 and 60, Plate 66. 

42. SPRING, for No. 43. 

43. SLEEVE, for No. 19, Plate PP. 

44. PIN, for No. 43. 

45. PIN A N D N U T , for Nos. 13 and 14, Plate 66. 

46. G U I D E SCREW, for Nos. 15 and 16, Plate 66. 

47. C A P S C R E W A N D N U T , 3/s"xl'/4", for fastening No. 7 to No. 5, and No. 7 to No. 

9, Plate 66. 

48. C A P S C R E W A N D N U T , 3/g" X I", for fastening No. 2 to No. !), Plate 66. 

49. C A P S C R E W A N D N U T , y'xl". for clamping No. 58, Plate 66. 

50. C A P S C R E W A N D N U T , y'xy, for clamping No. 52, Plate 66. 

51. C A P SCREW, 3/g"x3/(", for fastening No. 1 to No. 9, and No. 2 to No. 8, Plate 66. 

52. C A P SCREW, 3yg"x2I4", for fastening No. 29 to No. 4, Plate 66. 

53. M A C H I N E SCREW, 3/g" x 3/", for fastening Nos. 3 and 4 to No. 7, Plate 66. 

54. RIVET, %" x 7/g", for fastening No. 64 to No. 2, and for joining two pieces of 

No. 1, Plate M). Rivets are used on one end of a piece, and screws on 

the other. (See No. 57.) 

55. M A C H I N E SCREW, 3//' x 12-32, for fastening No. 12 to No. 64, Plate 66. 

56. M A C H I N E SCREW, 5/g" X 10-24, for fastening No. 92, Plate 68, to No. 52, Plate 66. 
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ELECTRO-PNEUMATIC INTERLOCKING MACHINE, SMALL PARTS.-(Continued.) 

PLATE 68. 

M A C H I N E SCREW, 5/g"xy"-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, 1 ^ " X 12-32, for fastening Nos. 23 and 25 to Nos. 53 and 57, 

Plate 66. 

T A P E R SCREW, l3/£"x 12-32, for fastening No. 20 to No. 53, and No. 24 to No. 

54, Plate 66. 

S E T SCREW, //'X 10-24, for fastening No. 55 to No. 54, Plate 66. 

S E T SCREW, y"x8-S2, for fastening No. 43, Plate 68, to No. 19, Plate 66, and 

No. 21, Plate 66, to No. 44, Plate 68. 

M A C H I N E SCREW, l/g" X6-32, for fastening Nos. 30, 31 and 32 to No. 29, Plate 66. 

M A C H I N E SCREW, l"x 12-32, for fastening track model board to No. 33, Plate 66. 

M A C H I N E SCREW, /g" x 2-60, for fastening No. 103, Plate 68, to track model 

board. 

M A C H I N E SCREW, 3/" x 12-32, for fastening No. 11 to No. 2, Plate 66. 

M A C H I N E SCREW, y"xl2-32, for fastening No. 28 to No. 3, Plate 66. 

M A C H I N E SCREW, /" x 10-32, for fastening No. 37 to No. 34, Plate 66. 

M A C H I N E SCREW, 3^" x 12-32, binding screw for No. 39, and for fastening No. 56 

to No. 11, Plate 66. 

M A C H I N E SCREW, /" X 12-32, for fastening No. 50 to Nos. 3, 4 and 5, Plate 66. 

M A C H I N E SCREW, 3^" x 6-32, for fastening No. 46 to Nos. 30, 31 and 32, Plate 66. 

M A C H I N E SCREW, T V ' X 6 - 3 2 , for fastening Nos. 61 and 63 to No. 60, Plate 66. 

M A C H I N E SCREW, ^ " X 6 - 3 2 , for fastening No. 65 to No. 50, and for clamping 

No. 41, Plate 66. 

M A C H I N E SCREW, y"x-l-b2, for fastening Nos. 99 and 100 to Nos. 34, 35, 36, 37 

and 38. 

M A C H I N E S C R E W 3/g" x 4-40, for lug on No. 24, Plate 66. 

M A C H I N E SCREW, I^"X4-40, for setting Nos. 35, 36, 37 and 38 on No. 104, also 

for top of Nos. 79 and 9S. 

W O O D SCREW, y'-#'.), guide for spring on No. 34. 

W O O D SCREW, f£"-#3, for fastening Nos. 109, 110, 111, 112, 113, 114, 115, 116 

and 117 to No. 11, Plate 66. 

W O O D SCREW, y"-#P, for fastening No. 39. 

S C R E W PIVOT, for Nos. 34, 35, 36 and 38. 

N U T , ^"-32, for No. 38, Plate 66, and No. 40, Plate 68. 

RIVET, fa"x3/g", for No. 89. 

W A S H E R , h"~fa" for No. 39. 

W A S H E R , //'-//', for No. 38, Plate 66, and No. 40, Plate 68. 

W A S H E R , fa"-//', for No. 38, Plate PP. 

W A S H E R , fa"—fa", for No. 38, Plate PP. 

COPPER WASHER, W'-1/", for No. 75. 
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ELECTRO-PNEUMATIC INTERLOCKING MACHINE, SMALL PARTS.-(Continued.) 
N°" PLATE 68. 
87. BRASS ROLLER, for No. 40, Plate 66. 

88. PIN, for Nos. 87 and 93, Plate 68. (Used also as a key for Nos. 40 and 41, 
Plate 66.) 

89. SPRING, for Nos. 15 and 16, Plate 66. 

90. PIN, for Nos. 13, 14 and 25, Plate PP. 

91. RIVET, for Nos. 1 to 25 inclusive, and for No. 27. 

92. K E Y , for No. 52, Plate 66. 

93 K E Y , for Nos. 15 and 16, Plate (16. 

94. R U B B E R BUSHING, W'~%'\ for No. 33, Plate 66. 

95. R U B B E R BUSHING, y/' -3/g", for No. 37, Plate 66. 

96. R U B B E R POINT, ynxy", for No. 63, Plate 66. 

97. R U B B E R BUSHING, y/'-3/g", for No. 98. 

98. BINDING POST, for No. 47, Plate 66. 

99. J 
> Connecting rods (any length), for Nos. 34, 35, 36, 37 and 38. 

101. SLEEVE, for joining two pieces of No. 100. 

102. STAPLE, for guiding Nos. 99 and 100. 

103. PIECE OF T R A C K USED ON M O D E L . If the part wanted is to be movable a special 

hole must be drilled in the end to receive No. 104. 

104. SHAFT, on which is mounted a piece of No. 103, and either of Nos. 35, 36, 37 

or 38. 

105. SPRING, for No. 104. 

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

107. RESISTANCE COIL, made with resistance = /, 1 or 2 ohms, therefore specify which 

is required. 

108. COPPER W I R E , in gutta-percha insulation ; any length. 

109. BAND, for No. 59, Plate 66. 

110. SPRING, for alternate rollers. 
Signal circuits. 

111. SPRING, for adjacent rollers. 

112. VALVE M A G N E T SPRING. ) 

r For switch movement circuit. 
113. LOCK MAGNET SPRING. ) 

H4. ) . . . 
f F O R M S OF SPRINGS, for signal circuits. 

115. ) S 

116. LONGITUDINAL STRIP, made in two thicknesses, #21 and #24, Brown & Sharpe 
gauge. 

117. CROSS STRIP. 
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Electro=Pneumatic Interlocking Switch Valve and 
Cylinder. 

PLATE 69. 

"FHE arrangement illustrated in section and plan on the opposite page is the 

medium through which a switch or movable frog is controlled and operated 

from an Electro-Pneumatic Interlocking Machine. The device is connected with 

the machine by three electric wires, one going to 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. 

W h e n 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 admitted to the valve cylinder by a small pin valve, which also controls the 

exhaust, and is the extension of the armature stem. 

T o return to the interlocking machine; a further movement of the lever 

discharges one of the valve magnets, permitting the escape of the pressure from 
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ELECTRO-PNEUMATIC INTERLOCKING SWITCH VALVE AND CYLINDER.—(Continued.) 

PLATE 69. 

its relative valve cylinder, and excites the other valve magnet, admitting the 

pressure to the valve cylinder on that side; this operation results in the shifting 

of the valve. During this part of the lever's movement the lock pin has been 

raised, but upon a further progress of the lever the lock magnet is discharged, 

the lock pin is forced out by the strong spring contained in the lock piston, and 

upon the completion of the valve's journey, seats itself upon the other side, there 

to remain until the whole process is repeated in the other direction. 

The object of this combination is to hold the valve in a certain position 

until all of the conditions are secured which make it proper that a change shall 

take place; in short, no movement of the valve can occur unless the lock magnet 

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 c o m m o n 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 TO. 

A general view of the tracks and signals controlled by cabins 1, 2 and 3 of 

the Pennsylvania Railroad at Jersey City. 

This is an Electro-Pneumatic plant, and comprises both interlocking and auto­

matic block signals. Other views of the same installation are shown on Plates 52, 

67 and 95. 
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PLATE 71. 
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Electro= Pneumatic Interlocking Switch Valve and 
Cylinder. 

PLATE 71. 

/CYLINDERS are made 5", 6" and P/2" 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 CYLINDER HEAD. 

4. STUFFING BOX. 

5. JAM NUT, for stuffing box. 

6. T H E A D BOLT AND NUT, y" x 1 y" ) 

K „ ~ ,,,,,,, f I7"1" fastening cylinder heads to cylinder. 
7. TAR BOLT, V2 X 1 '/, ) ' 

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 ROD. 

13. LEATHER PACKING. I 

14. SPRING. For stuffing box. 

15. CAST IRON BUSHING, I 

16. LEATHER PACKING, for main piston No. 18. 

17. MAIN PISTON RING. 

18. MAIN PISTON. 

19. SHEET IKON WASHER, for main piston. 

20. MAIN PISTON FOLLOWER. 

21. STEEL SPRING FOLLOWER, for main piston, 

22. SWITCH VALVE SEAT. 

23. SWITCH VALVE BODY. 

24. BRASS HEX. NUT, for main piston head, No. 18. 

25. AIR INLET. 

26. TAP BOLT, y/'xV,1/", for joining Nos. 1, 22 and 23. 
L>7. YOKE. 

8. TAP BOLT AND JAM NUT, y2"x2y", for No. 2 7. 

HEAD, for valve body No. 23. 

FIBRE GASKET, for end of valve body. 
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ELECTRO-PNEUMATIC INTERLOCKING SWITCH VALVE AND CYLINDER.-(Continued.) 

PLATE 71. 

FIBRE GASKET, for packing valve seat and valve body Nos. 22 and 23. 

VALVE PISTON. 

BRASS FOLLOWER. 

STEEL SPRING FOLLOWER. [ For valve piston. 

LEATHER PACKING. J 

CAP, for lock cylinder No. 37. 

LOCK CYLINDER. 

LOCK PISTON. 

SPRING, for lock cylinder. 

MAGNET. 

M A G N E T SHIELD. 

ARMATURE. 

INSIDE MAGNET CAP. 

OUTSIDE MAGNET CAP. 

Numbers 45 to 67 are much exaggerated in size when compared with numbers 1 

to 44. 

ARMATURE STEM. 

PIN VALVE. 

SPRING, for pin valve. 

FIBRE GASKET, for air inlet No. 25. 

LEATHER PACKING, for inside of valve body No. 23. 

LEAD GASKET, for piston rod No. 12. 

LEAD GASKET, for ports in main cylinder No. 1. 

BRASS WASHER, %"-/", 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 MACHINE SCREW, 3/g" x 8-32, for magnet case No. 40. 

BINDING SCREW, H" X 12-32, for magnet No. 40. 

BRASS TAPER SCREW, /2"xy/'-2\, for plugging construction holes in valve body No. 23. 

BRASS TAPER SCREW, square head, 5/g" x 3/g"-18, for plugging oil hole in No. 2. 

BRASS TAPER SCREW, square head, TV'xTV'-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. ) 

r For valve seat No. 22. 
SLIDE VALVE. ) 

DUST STRAINER, for air inlet in valve body No. 23. 
BRASS SPRING, for stuffing box bushing No. 53, 

PACKING NUT, for valve body No. 23. 
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Patents Relating: to the Electro=Pneumatic System. 

MAME. 
GEO. WESTINGHOUSE, 

H. TILDEN AND F. S. ( 

H. TILDEN, . 

GEO. WESTINGHOUSE 

GEO. WESTINGHOUSE 

GEO. WESTINGHOUSE 

GEO. WESTINGHOUSE 

GEO. WESTINGHOUSE 

O. GASSETT, . 

O. GASSETT, Re-issue, 

O. GASSETT, Re-issue, 

F. S. GUERBER, . 

F. S. GUERBER, . 

GEO. WESTINGHOUSE 

GEO. WESTINGHOUSE 

GEO. WESTINGHOUSE 

GEO. WESTINGHOUSE 

GEO. WESTINGHOUSE 

GEO. WESTINGHOUSE 

GEO. WESTINGHOUSE 

GEO. WESTINGHOUSE 

GEO. WESTINGHOUSE 

GEO. WESTINGHOUSE 

J. G. SCHREUDER, 

J. G. SCHREUDER, 

GEO. WESTINGHOUSE 

J. G. SCHREUDER, 

J. G. SCHREUDER, 

JOHN P. COLEMAN, 

JENS G. SCHREUDER, 

DATE 

JR., . . . . FEBRUARY 

UERBER, 

JR., 

JR. 

JR, 

JR, 

JR, 

JR., 

JR., 

JR., 

-

JR., 

JR., 

JR., 

JR., 

JR., 

JR., 

JR, 

FEBRUARY 

APRIL 

APRIL 

APRIL 

AUGUST 

AUGUST 

AUGUST 

OCTOBER 

JANUARY 

JANUARY 

M A R C H 

JANUARY 

FEBRUARY 

FEBRUARY 

M A R C H 

M A R C H 

M A R C H 

M A R C H 

M A R C H 

M A R C H 

APRIL 

NOVEMBER 

JANUARY 

DECEMBER 

JR, AND J. G. SCHREUDER, FEBRUARY 

JULY 

JULY 

SEPTEMBER 

SEPTEMBER 

i IND OTHERS. 

1, 

15, 

12, 

20, 

20, 

2 

9, 

23, 

31, 

8, 

8, 

6, 

39, 

1, 

s. 

1, 

1, 

1, 

1, 

1, 

15, 

5, 

27, 

15, 

9, 

10, 

19, 

26, 

is. 

18, 

1881, 

1881, 

1881, 

1881, 

1881, 

1881, 

1881, 

1881, 

1882, 

1884, 

1884, 

1S83, 

1884, 

1887, 

1887, 

1887, 

1887, 

1887, 

1887, 

1887, 

1887, 

1SS7, 

1888, 

1889, 

1890, 

1891, 

1892, 

1892, 

1894, 

1894, 
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The Double Point Switch and Lock Movement. 

PLATE 72. 

T " H E two arrangements illustrated on the upper portion of Plate 72 are the 

* same in principle but differ in appearance, from the fact that the top one is 

used at switches, and is a " simple" movement, while the bottom one, which is 

designed for operating movable frogs, is what is known as a "tandem" movement. 

The method of locking the simple movement is quite plainly shown in the part 

of the plate already referred to, and in the lower part of the plate, which gives a 

general idea of how the movement is located at a switch, and also shows the 

appearance, in the upper right hand corner of the cover, that is used to protect 

the movement from snow and dirt. The locking of the tandem movement is con­

cealed from view, but may be understood bv referring to Nos. 30 and 31, Plate 73, 

which are built upon the slide bars, and when the movement is in one of its 

extreme positions, enter slots that are cut out of the lock bar. 

The method of making the detector-bar connections is also shown on the 

lower part of Plate 72. 

The mode of operation is as follows: with the movement in its normal or 

reversed position the detector bar will be lowered, the switch will be locked and 

the roller No. 8, Plate 73, which is supported between the slide bars will rest 

at the end of one of the surfaces on the crank No. 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 the 

detector bar will begin to rise and the lock will be withdrawn. As soon as the 

switch is unlocked it will begin to move and upon the completion of its journey 

will be again locked, while the detector bar will have been lowered to its position 

of rest at the other extremity of its stroke; the return passage of the movement 

takes place in exactly the same sequence. 

Both the simple and tandem movements are permanently connected with the 

rails by a tie plate No. 11, Plate 74. 

The indication box, Nos. 36 and 37, Plate 73, which is referred to in the 

description of the Electro-Pneumatic Machine, is shown on one end of each of the 

movements on Plate 72. It is operated by a small dog, No. 80, Plate 73, which 

is fastened to the upper slide bar of the movement, and which upon the completion 

of its passage in either direction strikes a projection that is built upon the indica­

tion box slide bar, No. 108, Plate 73, forcing it along and making the temporary 

contact necessary to operate the indication latches in the machine. A n arrange­

ment of springs and levers in the indication box prevents any movement of its 

parts except when it is actuated by the dog, as above described. 

A list of the parts will be found upon Plates 73 and 74. 
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Double Point Switch and Lock Movement and 
Relative Parts. 

PLATE 73. 
SMALL PARTS. 

No O R D E R BY PLATE AND N U M B E R . 

1. BASE. 

2. BOLT AND NUT, 3/" x 10", for fastening No. 1, Plate 7.",, to No. 1, Plate 74. 

3. SWITCH CRANK. 

4. SWITCH CRANK STUD. 

5. SIDE ROLLER. 

6. STUD, for No. 5 ; used at locking end of No. 1. 

7. STUD, for No. 5 ; used at indication end of No. 1. 

8. OPERATING ROLLER; bears against No. 3, and is placed between Nos. 13 and 14. 

9. STUD, for No. 8. 

10. LOCK PIN, with countersunk holes ; placed in center of No. 13. 

11. LOCK PIN, with plain holes; placed at end of No. 13. 

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

13. TOP SLIDE BAR. 

14. BOTTOM SLIDE BAR. 

15. 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. 

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

17. BASE. 

18. SWITCH CRANK. 

19. SWITCH CRANK STUD. 

20. BOLT AND NUT, //' xP/2", for fastening locking end of No. 17, Plate 73, to 
timber No. 1, Plate 74. 

21. BOLT AND NUT,'^"X6", for fastening indication end of No. 17, Plate 73, to timber 
No. 1, Plate 74. 

22. SIDE ROLLER. 

23. 1 STUDS \ Used at locking end of No. 17. 

24. : for ! Used at indication end of No. 17, in connection with No. 15. 

05. | No. 22. I Used at indication end of No. 17, in connection with No. 16 or No. 36. 

26. OPERATING ROLLER; bears against No. 18, and placed between Nos. 32 and 33. 

27. STUD, for No. 26. 

28. Luc. 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. LOWER LOCKING 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 (Continued.) 

N<>- PLATE 73. 
34. RAIL BRACE. Made in many different sizes to suit the kind of rail. 

35. RAIL BRACE PLATE. Placed on the tie plate, No. 11, Plate 74, back of No. 

34, Plate 73. 

36. INDICATION Box. 

37. COVER, for No. 36. 

38. W A S H E R , for Nos. 4 and 19. 

39. W A S H E R , for Nos. 2, 20 and 21. 

40. W A S H E R , for No. 46. 

41. W A S H E R , for Nos. 6, 23, 24 and 4*. 

42. PIECE OF DETECTOR BAR. 

43. SPLICE. ) 4 bolts and 4 rivets are used in each of 

44. SPLICE AND DRIVING PIECE COMBINED. \ these. (See Nos. 86 and 95.) 

45. DRIVING PIECE. 

46. STUD, for No. 45. 

47. RAIL CLIP. This is made in many different sizes to suit the section of rail. 

48. STUD. ] 
i 

49. SHORT H O O K BOLT AND NUT. )- For No. 47. 

50. LONG HOOK BOLT AND NUT. J 

51. LINK. 

52. SPRING. 

53. SPRING CLAMP. (One half only is shown.) 

54. CAP, for No. 55. 

55. PIPE GUIDE. 

56. E Y E ROD. j The driving rod is formed of these two parts joined by a piece of 

57. SCREW JAW. ) 1" pipe. 

58. ADJUSTABLE LINK. This is used to connect the movement with the switch and 
with the detector bar. 

59. ROCKING SHAFT ARM. 

60. PIECE OF HEXAGONAL ROCKING SHAFT. 

61. BOLT AND NUT, 3/" xl", for joining Nos. 62, 63 and 68. 

62. CAP, for No. 63. 

63. JOURNAL BOX. 

64. INTERMEDIATE JOURNAL. 

65. E N D JOURNAL. 

66. SET SCREW AND JAM NUT, for No. 65. 

67. SET SCREW AND JAM NUT, for No. 59. 

68. PLATE, for No. 63. 

69. LOCKING BAR, with adjustable jaw. 
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DOUBLE POINT SWITCH AND LOCK MOVEMENT AND RELATIVE PARIS.-(Continued.) 

No. 
PLATE 73. 

70. PRONT ROD. 

71. LEFT-HAND FOOT. 

72. BOLT AND NUT, 5/8" x 23g", for fastening Nos. 71 and 73 to switch rail. 

73. RIGHT-HAND FOOT. 

74. TURNED PIN, for Nos. 57, 58, 69 and 70. 

75. CRANK STAND. 

76. PIN, for No. 75. 

77. " T" CRANK. I 

7k r„,„„.H,rr,vr I rv„,. I
 In orde"ng either of Nos. 77, 78 and 79, give the distance 

to. COMPENSATING L.EVER. i , , ° 

from end holes to center holes. 
79. BELL CRANK. ( 

80. DOG, for operating No. 108, bolted to Nos. 13 and 32. 
81. SQUARE HEAD RIVET, for indication end of Nos. 32 and 33. 

82. SQUARE H E A D RIVET, for indication end of Nos. 13 and 14. 

83. BOLT AND NUTS, y"x3y", for locking end of Nos. 13 and 14. 

84. BOLT AND NUT, y'xiy", for joining Nos. 54 and 55. 

85. BOLT AND NUT, /2"xl5/g", for joining two pieces of No. 53. 

8P. BOLT (RIVET HEAD) AND NUT, for fastening one half of Nos. 43 and 44 to No. 42 
(see No, 95). 

87. TAP BOLT, 3/g"x3y, for No. 80. 

88. STUD, for connecting No. 51 to No. 42. 

89. WASHER, //'-!//', for No. 88. 

90. N U T LOCK, for Nos. 49, 50 and 72. 

91. N U T LOCK, for No. 61. 

92. RIVET, y"x?,y", for joining Nos. 28, 32 and 33. 

93. RIVET, l/2" x2y/', for joining Nos. 12, 13 and 14. 

94. RIVET, y'xiy", for fastening No. 35, Plate 73, to No. 11, Plate 74. 

95. RIVET, y'xiy", for fastening one half of Nos. 43 and 44 to No. 42 (see No. 86). 

96. RIVET (BUTTON HEAD), y'xiy, for fastening No. 45 to No. 42. 

97. RIVET, y'xiy, for fastening No. 10 to No. 13. 

98. RIVET, 3/g" xiy, for fastening Nos. 30 and 31 to Nos. 32 and 33, and for fastening 

(Plate 74), No. 10 to No. 11. 

99. SPLIT COTTER, fa" x 4", for fastening No. 76 into No. 75. 

100. SPLIT COTTER, fa" x2//', for Nos. 4 and 19. 

101. SPLIT COTTER, fa"x!3y, for Nos. 6, 23 and 24. 

102. SPLIT COTTER, fa" x 13./', for Nos. 46 and 4s. 

103. SPLIT COTTER, fa"xiy, for No. 74. 

104. SPLIT COTTER, fa"xl/g", for No. 88. 
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DOUBLE POINT SWITCH AND LOCK MOVEMENT AND RELATIVE PARTS Continued.) 

No. PLATE 73. 
105. RIGHT-HAND RUBBER BLOCK, for contact spring. 

106. LEFT-HAND RUBBER BLOCK, for contact spring. 

107. RUBBER BLOCK, for wire inlet. 

108. SLIDE BAR. 

109. SIDE SPRING, for No. 108. 

110. TOP PLATE. 

111. SECURING STRIP, for No. 110. 

112. CENTER JAW, for No. 108. 

113. SIDE JAW, for No. 109. 

114. CONTACT ROLLER, with rubber bushing. 

115. BRASS HEX. NUT, 10-32, for No. 123. 

116. HASP, for No. 37 

117. LINK. Fits into Nos. 108 and 112. 

118. RIGHT-HAND CONTACT SPRING. 

119. LEFT-HAND CONTACT SPRING. 

120. RIVET, fa" x7/g", for joining Nos. 36 and 37. 

121. D O W E L PIN, for joining Nos 112 and 117 to No. 108. 

122. BRASS WASHER, fa"-fa", for No. 126. 

123. STUD, for fastening No. 114 to No. 108. 

124. SQUARE HEAD SCREW, y"xl2-S2, for No. 110. 

125. MACHINE SCREW, 5/S" X 12-32, for fastening Nos. 105 and 106 to No. 36. 

126. MACHINE SCREW, /" X 12-24, for fastening Nos. 118 and 119. 

127. MACHINE SCREW, fa" x 8-32, for fastening No. 109. 

LARGE PARTS. 
PLATE 74. 

No. 

1. O A K PLANK, 4"X12", for supporting movement. State whether wanted for a simple or 
tandem movement. 

2. CYLINDER COVER. 

3. LID, for No. 2. 

4. COVER, for tandem movement. 

5. COVER, for simple movement. 

6. CASTING, for lower end of Nos. 4 and 5. 

7. CASTING, for end of No. 2 that is joined to Nos. 4 and 5. 

8. CASTING, for upper end of No. 2. 

9. RIM, for end of Nos. 4 and 5 that is joined to No. 2. 

10. SWITCH RAIL SLIDE PLATE. 

11. TIE PLATE. 

170 



PLATE 74. 
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PLATE 75. 
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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 which the counterweight forces the piston 

up and the air out through the exhaust passage with a danger signal as the result. 

It is evident from this that a failure of the current or the pressure must have as 

its effect a constant danger signal. 

A list of the separate parts will be found upon page 175. 
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Parts of Electro= Pneumatic Signal Cylinder. 
PLATE 76. 

O R D E R BY PLATE AND N U M B E R . 
No. 

1. DOOR. 

2. CASE. 

3. MAGNET CAP. 

4. M A G N E T COVER. 

5. VALVE BODY. 

6. CYLINDER. 

7. AIR INLET. 

8. ELBOW, SIXTY DEGREES. 

9. TAP BOLT, y'xiy", for joining cylinder to case and valve body to cylinder. 
10. M A G N E T SHIELD. 

11. ARMATURE. 

12. MAGNET. 

13. PISTON HEAD. 

14. PISTON FOLLOWER. 

15. TURNED PIN, 5/g"xiy, for jaw No. 16. 

16. JAW, for piston rod. 

17. PISTON ROD. 

18. FIBRE GASKET, for cylinder. 

19. RUBBER GASKET, for lower inside face of cylinder. 

20. LEATHER PISTON PACKING. 

21. STEEL SPRING FOLLOWER. 

22. ARMATURE STEM AND NUT. 

23. PIN VALVE. 

24. BRASS SPRING, for pin valve. 

25. BINDING POST SCREW AND JAM NUT. 

26. BINDING POST AND NUT. 

27. BRASS WASHER, fa"-5/g", for binding post. 

28. RUBBER BUSHING, for wire holes in case. 

29. RUBBER BUSHING, for binding post. 

30. MACHINE SCREW, /" X 12-32, for ground wires on cylinder. 

31. BRASS WASHER, //'-//', 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 O W E L PIN, used between cylinder and case. 

36. VALVE PLUG. 

37. FIBRE RING, for air inlet. 

38. SPLIT COTTER, fa"x2", for joining cover with case. 

39. BRASS OIL PLUG. 

40. BRASS AIR BUSHING, for valve body. 
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Electro=Pneumatic Signal Circuit Breakers. 

PLATE 77. 

A. SINGLE CIRCUIT BREAKER. 

B. D O U B L E CIRCUIT BREAKER. 

C-H. SIX DIFFERENT A R R A N G E M E N T S OF C O N T A C T 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. 

ORDER BY PLATE AND NUMBER. 
No. 
1. BASE, for Fig. A. 

2. BASE, for Fig. B. 

3. T H U M B SCREW, 3/" x 10-32. 

4. NUT. #"-82. - For Nos. 6 and 7. 

5. WASHER, //'-//'. j 

6. BINDING POST, with platinum contact point ; seen on left-hand in Figs. C, D and E. 

7. BINDING POST, without contact point; seen in Figs. F, G and H. 

8. C A P SCREW, //' x-fa"-18, for setting Nos. 1 and 2. 

9. R U B B E R BUSHING, y'-3/g", for openings in legs of Nos. 1 and 2. 

10. R U B B E R D O W E L PIN, for adjustment of Nos. 11, 12, 13 and 14, to the legs of Nos. 1 and 2. 

11. FIBRE INSULATION, placed between the legs of Nos. 1 and 2 and Nos. 12, 13 and 14. 

12. Shown in Figs. C and F. ') Different forms of PHOSPIIEK BRONZE CONTACT SPRINGS; 

13. Shown in Figs. D and G. )- in ordering state whether or not it is to be used 

14. Shown in Figs. E and H. j w i t h the looP N a 15-

15. Shown in Figs. F, G and H ; PHOSPIIEK BRONZE LOOT. 

16. FIBRE INSULATION, for bottom of Nos. 12 and 14. 

17. ESCUTCHEON PIN, for fastening No. 16. 

18. SOCKET, for top of Nos. 13 and 14. ") 

19. BUSHING, for No. 18. | S e e F i g g D E j Q a n d H 

20. R O D that extends from the signal cylinder 

down to Nos. 13 and 14. 

'77 



PLATE 78. 

178 



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, any one of which 

is equally applicable to block signaling or interlocking plants: First, on a straight 

post, as shown by the figure on the left; next, on a bracket post, as shown by the 

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 on page 181. 
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Semaphore Post Fittings for Electro=Pneumatic Main 
Line Signals. 

PLATE 79. 

O R D E R B Y P L A T E A N D N U M B E R . 
No. 

1. H O M E SIGNAL BLADE (ASH). 

2. DISTANT SIGNAL BLADE (ASH). 

3. PIECE OF LADDER. 

4. LADDER STAY (different lengths). 

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, y"x8", for fastening Nos. 8 and 14 to semaphore post. 

14. BEARING WITH FIXED PIN, for No. 10. 

15. LINK WITH SCREW JAW, for connecting No. 21 to signal cylinder piston ; see No. 16, Plate 76. 

16. LAMP BRACKET. 

17. COUNTERWEIGHT. This is made both as a 40-lb. and 56-lb. weight. 

18. BOLT AND NUT, 5/S"X4", for fastening No. 17 to No. 21. 

19. COUNTERWEIGHT LEVER STAND. 

20. LAG SCREW, /"xl", for fastening No. 19 to semaphore post. 

21. COUNTERWEIGHT LEVER. 

22. VERTICAL SIGNAL R O D WITH SCREW JAW; in ordering give distance between centres of holes. 

23. LAG SCREW, /" x2y", for fastening Nos. 4 and 16 to semaphore post. 

24. BOLT AND NUT, /g" xiy, for fastening Nos. 1 and 2 to Nos. 5 and 10. 

25. BOLT AND NUT, y'xl", for joining Nos. 3 and 4. 

26. BOLT AND NUT, y/'x3//', for end of No. 21. 

27. BOLT AND NUT, y'xiy", for fastening No. 6 to No. 7. 

28. BOLT AND NUT. //'xl/g", for fastening No. 11 to Nos. 5 and 10. 

29. TURNED PIN, 5/g' x2fa", for screw jaw on No. 22 ; used in connection with link (No. 42, 
Plate 100), of signal circuit breaker. 

30. T U R N E D PIN, 5/g"x!7/g", for jaw of No. 15. 

31. T U R N E D PIN, 5/g"xl^", for screw jaw on No. 22; used only when no circuit breaker 

is connected with signal. 

32. SPLIT COTTER, fa" xl//', for Nos. 29, 30, 31 and ends of No. 9. 

33. N U T , //'. \ . KT 
/+

 n r For ends oi No. 9. 
34. WASHER, //'. ) 

35. SPLIT COTTER, fa"x2". ) 
\ hor pins on JNos. 14 and 19. 

36. WASHER, 1". ) 37. SPLIT COTTER, -fa"' xl1/'''. 

38. WASHER, 7/g". 

39. WASHER, /2", for No. 13. 

For pins on Nos. 5 and 10. 
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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. POST. 

2. CAP. 

3. LAMP BRACKET. 

4. SEMAPHORE CASTING.—This is the common form ; there are several others to suit special 
R. R. standards. 

5. RUBBER SEMAPHORE DISC. 

6. IRON PLATE, for No. 5. 

7. SEMAPHORE RING, for holding glass. 

8. RUBBER BLADE. 

9. IRON PLATE, for No. 8. 

10. BACK LIGHT CASTING. 

11. BACK LIGHT RING. 

12. SEMAPHORE SHAFT. 

13. TURNED PIN, /2" x\5/g", and cotter
 1/%"x3/r", for joining Nos. 12 and 14. 

14. VERTICAL SIGNAL ROD. 

15. MAIN SPRING; it encircles No. 14. 

16. SCREW JAW, for No. 14. 

17. TURNED PIN, y'xl1//', and cotter }/'x 3//', for joining Nos. 16 and 28. 

18. VALVE COVER. 

19. CIRCUIT BREAKER COVER. 

20. BASE, for magnet and valve. 

21. FIBRE GASKET, for packing Nos. 20 and 29, and Nos. 27 and 28. 

22. GAS PIPE, //'x'?>//', for joining Nos. 20 and 23. 

23. PISTON AND FOLLOWER NUT. 

24. SPRING FOLLOWER. 

25. LEATHER PACKING. 

26. PISTON FOLLOWER. 

27. CYLINDER. 

28. CYLINDER HEAD. 

29. VALVE BODY. 

30. UNION. 
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ELECTRO-PNEUMATIC DWARF SIGNAL.—(Continued.) 
PLATE 80. 

U N I O N N U T . 

U N I O N SWIVEL. 

CIRCUIT BREAKER BASE. 

CIRCUIT B R E A K E R LEVER. 

M A G N E T . 

A R M A T U R E . 

MAGNETIC SHIELD. 

OUTSIDE M A G N E T COYER. 

INSIDE M A G N E T COVER. 

H E X N U T , 5/S", for end of No. 12. 

SPLIT COTTER, fa" x l1/", for ends of No. 12. 

H E X N U T , /", jam nut for Nos. 14 and 16. 

W A S H E R , 5/g", for No. 40. 

W A S H E R , /", for No. 42. 

BOLT A N D N U T , 3/g" xiy", for joining Nos. 1 and 2. 

BOLT A N D N U T , y'xl1//', for joining Nos. 4, 5 and 6; Nos. 4 and 7; Nos. 4, 8 and 9. 

BOLT A N D N U T , //'xl", for joining Nos. 10 and 11. 

C A P SCREW, y xiy, for joining Nos. 20 and 29, upper noles. 

C A P SCREW, 3/g' x//', for joining Nos. 20 and 33. 

TA P BOLT, /"xl", for joining Nos. 1 and 3. 

C A P SCREW, //' x3//', for joining Nos. 1, 18 and 19. 

C A P SCREW, 3/g" xl1/", for joining Nos. 1, 20 and 27, lower holes. 

TAPER M A C H I N E SCREW, 5/S" xf^"-24, for oil hole in No. 28. 

BINDING SCREW, W'X 12-32, for No. 35. 

R U B B E R BUSHING, fa"x3g", for No. 54. 

BRASS W A S H E R , fa" x1/", for No. 54. 

BINDING POST, for No. 33. 

BINDING POST N U T , y'-S2. 

BINDING POST SCREW, 7/g" X 10-32. 

R U B B E R BUSHING, y/'x3/g", for No. 57. 

A R M A T U R E S T E M AND N U T . 

PIN VALVE. 

SPRING FOR N O . 62. 

CONTACT SPRING, platinum point, for circuit breaker. 

CONTACT SPRING, platinum disc, for circuit breaker. 

M A C H I N E SCREW, 1%"X 10-32; stop for No. 34. 

SPRING ; it encircles No. 66. 

SHAFT, for joining Nos. 33 and 34. 

ADJUSTING S C R E W A N D N U T , for No. 34. 
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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 83. 
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The Electro=Pneumatic Push=Button Machine. 

PLATE 82. 

'""PHIS 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 

N O R M A L and R E V E R S E D 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 same 

time opening the exhaust on that side of the piston; and, second, by charging the 

valve magnet with which the button is connected, thus admitting the pressure to 

that side of the piston. Pressing in a normal button on the machine forces out its 

corresponding reversed button, and vice versa, since the two buttons, relating to a 

switch are joined at the back of the front board by a walking beam, which is 

pivoted at its centre. 

The row of indicators which appear above the push buttons are in electric 

communication with the switches and the surrounding track; the appearance of an 

indicator informs the operator either that the switch has not completed its throw 

or that the neighboring track is occupied by a car. Since in practice the operator is 

provided with a schedule of the movements that will be required to distribute a 

train, he is able to follow the course of the different cars by the successive appear­

ance and disappearance of the indicators. 

Of the two figures on Plate 82, the upper one illustrates the machine closed 

up as it appears when ready for use; the lower one shows the glass front removed 

from before the indicators and the push-button board lowered. 

A list of the parts will be found on page 189. 
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6 

25 

31 

21 

10 

15 
• u 
16 |g n 

^^fW V 22 2 3 

26 27 

32 

1 11 
8 ̂34 

3 3 .. •' 

T 

11 

wrnrnwi 
18 

19 

24 

2 8 

3 5 

36 • 39 

038 I 

4-0 4 4 
4 2 

4 3 
41 

4 5 

| « 0 4 8 » 5 , | 

49 | 

| 47 O 50 | 52 1 

188 



Parts of Electro=Pneumatic Push Button Machine. 

PLATE 83. 

ORDER BY PLATE AND NUMBER. 

END BEARING, for lid ; made both as a right and left-hand, a left-hand is shown. 

GUIDE, for No. 3. 

LOCK PIN. 

SPRING. ) 

[ For No. 3. 
KNOB. ) 

BRACKET, for No. 7. 

SUPPORTING STRIP, for lid. 

LEFT-HAND SWIVEL PLATE. ) 

\ Fits into No. 1. 
RIGHT-HAND SWIVEL PLATE. ) 

PIECE OF GROUND STRIP, for No. 17. 

HANGING PIECE, for supporting case. 

WALKING BEAM. 

ROLLER for No. 12. 

D O W E L PIN, for No. 13. 

JAW, fits into No. 21 and connects with No. 12. 

RUBBER BUSHING, for No. 15. 

BRACKET, for No. 12. 

SPRING, for No. 19. 

STOP PIN, for No. 12. 

CAP, for No. 21. 

CYLINDER, for Nos. 22 and 23. 

CELLULOID PUSH BUTTON. 

H A R D RUBBER PUSH BUTTON. 

CONNECTING BAR, for line wires. 

CONTACT SPRING. 

STRIP, for joining two of No. 25. 

GROUND STRIP, for No. 32. 

PIECE OF INSULATED WIRE. ) . 

- Give length required. 
PIECE OF WIRE, in rubber tube. ) 
M A G N E T BRACKET. 

BACK STRAP, for No. 32. 

PAIR OK MAGNETS. 

SHAFT, for No, 35. 

INDICATOR NUMBER, fits into No. 35. 

ARMATURE. 
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PARTS OF ELECTRO-PNEUMATIC PUSH BUTTON MACHINE.-(Continued.) 

No. PLATE 83. 
36. BINDING POST AND SCREW. 

37. BRASS WASHER, //'-//'. ) 
[ For Nos. 36 and 39. 

38. HEXAGONAL NUT, y~S2. ) 

39. BRASS SCREW, Ifa" xy'-32, for fastening No. 17 to the lid. 
40. MACHINE SCREW, If"x6-32, for joining Nos. 12 and 17. 

41. MACHINE SCREW, TV'X6-32, for fastening No. 15 to No. 12. 

42. MACHINE SCREW, fa"X 10-32, trunnion for No. 33. 

43. MACHINE SCREW, 3^" x 8-32, for fastening Nos. 31 and 32 to No. 30. 

44. MACHINE SCREW, /" X 12-32, for fastening No. 7 to Nos. 1 and 6. 

45. MACHINE SCREW, ^ " X 6 - 3 2 , for fastening wires to No. 24. 

46. COPPER WASHER, fa"-3/g", for No. 45. 

47. BRASS WASHER, //'-3/g", for No. 48. 

48. BRASS RIVET, for joining two pieces of No. 7. 

49. W O O D SCREW, #6 flat head, for Nos. 8 and 9. 

50. W O O D SCREW, #6 round head, for No. 25. 

51. W O O D SCREW, #7 round head, for fastening No. 30 to the case. 

52. W O O D SCREW, #8 flat head, for Nos. 6 and 11. 

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. 
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PLATE 84. 
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PLATE 85. 
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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. 

No. 

1. 

3. 

4. 

5. 

6. 

7-

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

ORDER BY PLATE AND NUMBER. 

FOR THE PARTS OF THE SWITCH VALVE SEE PLATE OOO. 

VALVE SEAT. 

BRASS BUSHING, for connecting valve seat with valve bod)-. 

CAP (SCREW), for replacing lock cylinder in valve body. 

FIBRE GASKET, for inner ring of No. 1. 

SCREW STUD AND NUT, for joining Nos. 1, 11 and valve body. 

BOLT AND NUT, 5/g" x 15/g", for joining Nos. 10 and 11. 

BRASS OIL PLUG, //'x5/g", for Nos. 1 and 11. 

PISTON R O D AND FOUR NUTS. 

PISTON HEAD. 

FOUNDATION PLATE. 

CYLINDER. 

FIBRE GASKET, for joint between Nos. 1 and 11. 

LEATHER PACKING. 

GUIDE RING. 

FOLLOWER. 

FOLLOWER NUT. 

JAM NUT. 

PACKING NUT. 

LEATHER PACKING. 

FOLLOWER. 

FOLLOWER SPRING. 

r For the Piston Head. 

J 

V For the Stuffing Box. 
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PLATE 86. 
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Condensing Appliances. 
PLATE 86. 

A. M A I N 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. A U X I L I A R Y R E S E R V O I R . — T h e 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. F L E X I B L E C O N N E C T I O N W I T H U N I O N . — U s e d between the auxiliary reservoir and the switch 

movement. 

D. O A K B O X A N D C O V E R . — F o r containing the auxiliary reservoir. As this is placed under­

ground it is made very strong but entirely without finish. 

E. C O N D E N S I N G C O I L . — T h e 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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PLATE 87. 
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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. FIVE PLATE. ] 

E. SEVEN PLATE. 

F. NINE PLATE. 

G. ELEVEN PLATE. 

Elements of different sizes ready for placing in a jar. 

O R D E R BY PLATE A N D NUMBER. 
No. 

1. POSITIVE ELEMENT. 

2. NEGATIVE ELEMENT. 

3. JAR. 

4. OUTSIDE STRIP. "] 
i 

5. SEPARATING STRIP. )• Hard rubber. 
6. BOTTOM STRIP. J 

7. LEAD CONNECTING PIECE, for joining Nos. 1 and 2. 

8. SPECIALLY INSULATED COPPER W I R E ; give length required. 

9. ALUMINUM SCREW ROD. 1 

10. ALUMINUM SQUARE NUT. \ For fastening Nos. 7 and 8 to Nos. 1 and 2. 

11. ALUMINUM WASHER. 

12. LOWER CUP. , 

Used as insulators for No. 3. 
13. UPPER CUP. 
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Generator for Charging Storage Batteries. 

PLATE 88. 

THE Electric Generator used by us in connection with 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 built in sizes varying between 1 horse-power and 

5,000 horse-power in the best manner and of the best material. 

The multipolar principle renders it possible to drive the generator by a belt 

or connect it directly with the engine shaft. It is self-oiling, 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 P O S I T I V E and reliable switch for directing the current derived from a dynamo 

or storage battery is an essential part of the Electro-Pneumatic System, and 

on the opposite page we illustrate three sizes of a kind that we manufacture at 

our works for this purpose. 

They are particularly substantial in construction, and may be of any desired 

size from a 1-way as shown up to an indefinite number. 

ORDER BY PLATE AND LETTER. 

A. 4-WAY SWITCH. 

B. 2-WAY SWITCH. 

C. 1-WAY SWITCH. 
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PLATE 90. 
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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 central cylinder contains the valve, while 

the two outside cylinders contain the pistons which work in opposite directions 

and are so constructed as never to stop upon the center. 

The lower chamber contains the cranks, the eccentric and the governor; it is 

in practice partly filled with oil, which is thrown about by the motion of the 

engine, and thoroughly lubricates all of the internal parts. 

So simple and reliable is this engine that it is possible to run it for months 

at a time with a minimum of attention, other than the shutting off and turning 

on of the steam. 

These engines are built in sizes ranging from 5 to 250 horse-power. 
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PLATE 91. 
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Pipe Fittings for Electro=Pneumatic System. 

PLATE 91. 

A. GATE VALVE. >> 

B. F L A N G E UNION, see Nos. 17, 18, 19 and 20, may have either 4 or 5 bolts. l U s e d with 2" 

C. EXPANSION JOINT, see Nos. 21 to 27. J a n d ''" P'pe' 

No. 
1. 

2. 

3. 

4. 

5. 

6. 

PIECE 

PIECE 

PIECE 

PIECE 

PIECE 

H O O K 

OF 

OF 

OF 

OF 

OF 

fo 

3" PIPE. 

2" PIPE. 

1" PIPE. 

y PIPE. 

y2 PIPE. J 

r supporting 

- State wl 

" y." pipe 

O R D E R BY PLATE A N D NUMB E R . 

\- State whether the pipe is to be galvanized or not. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

Made to fit Nos. 1 to 5. State whether the piece is to be gal 
vanized or not. 

A guide for pipe placed on stakes is shown on Plate 102, No. 10. 

PLAIN T. 

REDUCING T. 

SLEEVE. 

PLAIN ELBOW. 

STREET ELBOW. 

PLUG. 

REDUCING BUSHING. 

PLAIN COCK. 

COCK, with union 

UNION. 

FLANGE, the nut fits against this. 

FLANGE, the bolt head fits against this. 

BOLT AND NUT, for joining Nos. 17 and 18. 

COPPER GASKET, for packing Nos. 17 and IS. j 

CYLINDER. 

- Used with Nos. 3, 4 and 5. 

Relating to B only. See note with Fit 

B, above. 

PISTON. 

GUIDE R O D AND NUTS. 

GUIDE COLLAR. 

STUFFING Box RING. 

NUT. 

ASBESTOS PACKING. 

Relating to C only. 
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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 plunger, which is a part of the apparatus, and which mechanically operates 

the valve, must be depressed in order to unlock the switch. O n 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 N D 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. LOCK. 

10. PISTON HEAD. 

11. LEATHER PISTON PACKING. 

12. BRASS PISTON FOLLOWER. 

13. PLUNGER. 

14. M A G N E T SHIELD. 

15. ARMATURE. 

16. PLUNGER BASE. 

17. MAGNET. 

18. VALVE BODY. 
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ELECTR0-PNEUMAT1C SWITCH LOCK.—(Continued.) 
No PLATE 92. 
19. UNION COUPLING. 

20. SWIVEL, for union coupling. 

21. NUT, for union coupling. 

22. TAP BOLT AND NUT, y'xiy", for joining base No. 1 and cylinder No. 7. 

23. TAP BOLT AND NUT, 3/g"xl3g", for joining base No. 1 and end cap No. 2. 

24. TAP BOLT, 3/g'xl1/", for joining cylinder No. 7 and valve body No. 18. 

25. TAP BOLT, 3/g"x3/", for joining base No. 1 to cover No. 4. 

26. ARMATURE STEM AND NUT. 

27. PIN VALVE. 

28. SPRING, for pin valve. 

29. BINDING SCREW, if"x 12-32, for electric wires on magnet. 

30. RUBBER BUSHING, for magnet binding screw. 

31. BRASS WASHER, V/'-1/", for magnet binding screw. 

32. SCREW, for binding post. 

33. BINDING POST. 

34. RUBBER BUSHING, y/'x3/g", for binding post. 

35. CONTACT SPRING WITH PLATINUM POINT. 

36. CONTACT SPRING WITH PLATINUM DISC. 

37. H E X NUT, for joining piston No. 10 and follower No. 12. 

38. BRASS SPRING, for plunger No. 13. 

39. MICA INSULATION, for contact springs Nos. 35 and 36. 

40. STEEL RIVET, for joining lid No. 3 to cover No. 4. 

41. BRASS MACHINE SCREW, 1//'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. O n Plate 31 is erven 

a plan of the tracks at this place. 
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PLATE f).'L 
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PLATE 94. 
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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 contingent upon the condition of the track which it 

controls. It is used in connection with an advance home signal that is operated 

from a Saxby & Farmer Machine, which is embraced within the limits of an 

Electro-Pneumatic Block Signal System, and must therefore be semi-automatic in 

its character. 

This is accomplished by making the vertical signal rod in two parts, which 

shall be joined when the track in advance is unoccupied by any train, but which, 

when the track circuit is interrupted, will separate the semaphore from the counter­

weight lever; if the signal should be cleared at the time, it will go to the danger 

position automatically, while if it should be in the danger position when the change 

takes place, no reversing of the lever in the machine will affect the signal at all, 

for the bars Nos. 3 and 5 will only slip by each other. 

The signal wires from the machine are connected with the counterweight 

lever in the ordinary way, while the latter is joined to the lower slot bar (No. 5) 

by the link (No. 6). The upper slot bar (No. 3) is connected with the semaphore 

casting by the vertical signal rod (No. 4) to which also is joined the distant signal 

circuit breaker by its link (Fig. C and No. 43, Plate 100). The slot bars lie within 

the case (No. l) to which is attached the cylinder (No. 16), carrying upon its 

outer end the valve body (No. 22); this, in turn, supports the magnet (No. 26), which 

when charged closes the exhaust by means of the armature stem (No. 36) and pin 

valve (No. 37), and opens the passage between the cylinder and the pressure pipe. 

If the signal is at danger, the lever in the cabin normal, and the track in advance 

unoccupied, the magnet will be charged, the piston (No. 13) will be forced out 

against the upper slide bar, the dog on which will be pressed into a corresponding 

recess on the lower slide bar. Reversing the lever in the cabin will now result in 

a clear signal, which will continue so until the lever has been restored to its 

normal position, or, until a train occupies the track in advance, which by cutting 

out the slot magnet, will open the exhaust port of the cylinder and by removing 

the pressure, cause the strong spring (No. 14) to retract the piston; this will allow 

the two slide bars to separate and permit the semaphore casting to fall; the last 

condition described is shown on the upper part of Plate 94, except that the 

balance lever is also in the position which it occupies when the lever in the 

machine is normal. The parts are illustrated on the next page. 
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THE ELECTRO-PNEUMATIC SLOT.-(Continued.i 

ORDER BY PLATE AND NUMBER. 
No. 

1. 

-) 

.".. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

1 I. 

12. 

13. 

14. 

15. 

16. 

17. 

is. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

CASE. 

COVER. 

UPPER SLIDE BAR. 

VERTICAL SIGNAL ROD. 

LOWER SLIDE BAR. 

LINK. 

BOLT AND NUT. 1 ̂ " x 3^"> for fastening No. 22; 3g"xl7/g", for Nos. 
L O N G -i ' *n ordering, state which is required. 

MEDIUM. j- Anti-friction slide bar rollers. 
SHORT. I 

ROLLER, for jaw on No. 13. 

PIN, 3/g"x2y, for joining Nos. 11 and 13. 
PISTON ROD. 

SPRING. , 

c D [• For Piston Rod. 
bTOP BUSHING. ) 
CYLINDER. 

FIBRE GASKET, for packing between Nos. 1, 16 and 22. 
PISTON. 

FOLLOWER NUT. 

LEATHER PACKINO. 

SPRING FOLLOWER. 

VALVE BODY. 

UNION. 

UNION NUT. 

UNION SWIVEL. 

MAGNET. Give resistance required in ohms. 
ARMATURE. 

INSIDE. ) 

^ - Magnet Caps. 
OUTSIDE. ) n ' 
CAP SCREW, J8"xl", for fastening No. 2 to No. 1. 
BRASS TAPER OIL PLUG. 

IRON MACHINE SCREW, Jx"x8-32, set screw for No. 26. 
BRASS MACHINE SCREW. ) 

BRASS WASHER. \- For connecting electric wires to magnet. 
HARD RUBBER BUSHING. J 

ARMATURE STEM. 

PIX VALVE. 

SPRING, for No. 37. 

SPLIT COTTER, fa" x 5/g", for No. 12. 

PLATE 94. 

8, 9 and 10. 

PLATE 95. 

A view of the tracks and signals at the Pennsylvania Railroad Terminal, 

Jersey City. See also Plates 52, 67 and 70. 
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PLATE 95. 
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PLATE 96. 
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The Electric Slot. 

PLATE 9G. 

""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 103. 

At other times the rupture is caused by the breaking of a different circuit, but the 

action which causes die rupture in this device is always an electrical one. 

When the magnet (No. 16) is charged, it attracts and holds the armature bar, 

No. 14, which in turn forces the lever (No. '.») 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. 17) 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 ELECTRIC SLOT.-(Continued.) 

PLATE 96. 
DOG. 

TURNED PIN, 3g"x25/g". and COTTER, for fastening No. 5 to No. 1. 

LEVER. 

JAW. 

TURNED PIN, //'x%", and COTTER, for fastening Nos. 9 and 10 to No. 1. 

COVER PLATE. 

RUBBER GASKET, for No. 12. 

ARMATURE BAR. 

ARMATURE. 

PAIR OF MAGNETS. Give resistance required in ohms. 

DROP ARM. 

LARGE SPRING. 

SMALL SPRINO 

SPRING BEARING. 

BOLT AND NUT, 7/g" x 5", for fastening Nos. 18, 19 and 20 to No. 22. 

COUNTERWEIGHT LEVER BASE. 

STUD, 3//'x\/2", for fastening No. 17 to No. 22. 

WASHER, 3/", for No. 23. 

STUD, 1"xl1/", and COTTER, for fastening counterweight lever to No. 22. 

WASHER, I", for No. 25. 

LARGE ROLLER, for No. 9. 

RIVET, fa/'xlVg", for No. 27. 

RIVET, fa"x\y", for No. 7. 

SMALL ROLLER, for No. 9. 

RIVET, /."xl/g", for No. 30. 

TURNED PIN, //' X2//', and COTTER, for No. 14. 

HEXAGON NUT, a «"—1 r>. for No. 16. 

MACHINE SCREW, 3/C'X 10-24, for fastening Nos. 12 and 13 to No. I. 

SCREW AND NUT, l/2" X8—32, for fastening No. 3 to No. 1. 

MACHINE SCREW, y" X 10-24, for joining Nos. 14 and 15. 

MACHINE SCREW. 3/C'X8-32, for inside wires (screws into No. 39). 

WASHER, fa" x fa", for No. :J.7. 

BOLT AND NUT, 3/" x l/"-2>2, for outside wires. 

BRASS WASHER. | 

I 

MICA WASHER. \- For No. 39. 
i 

RUBBER BUSHING. J 

RIVET, for fastening No. 2 to No. 1. 
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Patents Relating: to Electric Signaling. 

NAME. 

S. C. HENDRICKSON, 

ft. W. SPANG, 

0. GASSETT AND I. FISHER 

0. GASSETT, 

O. GASSETT, . 

O. GASSETT AND I. FISHER, 

0. GASSETT AND L FISHER, 

O. GASSETT, . . . . 

C. J. MEANS, . . . . 

O. GASSETT, 

I. FISHER, 

C. J. MEANS, . 

W. R. SVKES, . 

W. R. SYKES, . . . . 

O. GASSETT AND I. 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, JR., 

O. GASSETT, . 

S. C. HENDRICKSON, . 

O. GASSETT AND I. FISHER, 

C. A. SCOTT, . . . . 

DATK. 

FKBRUAR\ 

OCTOBER 

M A Y 

JUNK 

JUNE 

SEPTEMBER 21, 

OCTOBER 26, 

OCTOBER 26, 

NOVEMBER it, 

NOVEMBER 23, 

DECEMBER 7, 

M A R C H 22. 

APRIL 26, 

M A Y IO, 

JUNE 28, 

AUGUST 30, 

AUGUST 30, 

AUGUST 30, 

JANUARY 3, 

FEBRUARY 14, 

APRIL 4., 

APRIL 18, 

M A Y 2, 

OCTOBER 31, 

NOVEMBER 7, 

NOVEMBER 21, 

NOVEMBER 21, 

JANUARY 16, 

APRIL 

APRIL 

APRIL 

JULY 

(Continued on Page 261.) 
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17, 

IT, 

VI, 

31, 

1878, 

1878, 

1880, 

1880, 

1880, 

1880, 

1880, 

1880, 

1880, 

1880, 

1880, 

1881, 

1881, 

1881, 

1881, 

1881, 

1881, 

1881, 

1882, 

1882, 

1882, 

1882, 

1882, 

1882, 

1882, 

1882, 

1882, 

1883, 

1883, 

1883, 

1883, 

1883. 

NUMBER. 

11)9,077 

208,005 

227,102 

228,187 

228,455 

232,344 

233,012 

233,746 

234,315 

234,707 

235,145 

230,107 

240,622 

241,246 

243,544 

246,304 

246,48(1 

246,402 

251,867 

253,762 

255,998 

256,797 

257,233 

266,904 

267,259 

267,978 

267,0/0 

270,867 

276,021 

276,038 

276,138 

282,229 



PLATE 97. 

34 

35 

40 

36 37 38 

41 42 43 
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Special Tools for Electric and Electro=Pneumatic Work. 

PLATE <)1. 

ORDER BY PLATE AND NUMBER. 
No. 

1. T R A C K DRII.I.INO MACHINE, principally used for making holes to receive detector bar 
rail clip bolts. 

2. DRILL, for No. 1. 

3. T R A C K DRILLING MACHINE, used for making track wire holes; for drill, see No. 42. 

4. W R E N C H , specify whether it is wanted for No. 1 or No. 3. 

5. O I L CAN, for Nos. 1 and 3. 

6. PLYERS, for handling line wire. 

COPPER BATTERY COLLENDEK. I. 
8. H A R D RUBBER BATTERY S YRINOE. 

9. ADJUSTABLE W R E N C H , a very convenient tool, made in various sizes, therefore state 

size of nuts for which it is wanted. 

10. W R E N C H , for stuffing box and for lock cylinder. ) 
I On switch valve and cylinder. 

11. W R E N C H , for piston jam nut and piston head nut. ) 
12. W R E N C H , for foundation bolts on switch cylinder, and for magnet cap and air inlet on 

signal cylinder. 

13. W R E N C H , for yoke and cylinder head bolts on switch valve, and for magnet base bolt 

on signal cylinder. 

14. W R E N C H , for oil plugs on switch cylinder. 

15. W R E N C H , for bolts on signal cylinder circuit breaker. 

16. W R E N C H , for oil plug and pin valve guide on signal cylinder. 

17. W R E N C H , for armature stem nut and for pin valve guides on switch valves. 

18. W R E N C H , for armature stem nut, and binding post nuts on signal cylinder. 

19. W R E N C H , for 3//' lag screw. 

20. W R E N C H , for 3/" bolt. 

21. W R E N C H , for /2" lag screw. 

22. W R E N C H , for y2" bolt, long shank. 

23. W R E N C H , for /2" bolt, short shank. 

24. W R E N C H , for 3/g" bolt. 

25. PIN W R E N C H , for signal cylinder follower nut. 

26. PIN W R E N C H , for switch valve piston packing nut. 

27. 3/8".l 

28. y". \ Screw-drivers, black walnut handles. 

29. fa".\ 

30. T H E A D SCREW-DRIVER, 3/g". 

31. SPECIAL D O U B L E SCREW-DRIVER, //'. 

32. E Y E BOLT, for removing switch valve piston. 
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SPECIAL TOOLS FOR ELECTRIC AND ELECTRO-PNEUMATIC WORK. (Continued., 

PLATE 97. 
RE-TAPERING T O O L , for signal armature stem. 

RE-SEATING T O O L , for armature stem seat in switch valve. 

RE-SEATING T O O L , for pin valve seat in switch valve. 

G U I D E , for No. 35. 

G U I D E , for grinding pin valve into seat of switch movement lock cylinder, and into 
valve seat of signal cylinder. 

G U I D E , for grinding pin valve into seat of switch valve. 

RE-TAPERING T O O L , for switch valve armature stems. 

RE-SEATING T O O L , for armature stem seat in signal valve. 

RE-SEATING T O O L A N D G U I D E , for pin valve seat in signal cylinder. 

DRILL, for No. 3 ; give size in ordering. 

DRIFT, /%"-//' x 3", for general use. 

Various Electrical Testing Instruments. 
PLATE 98. 

ORDER BY PLATE AND LETTER. 

VOLTMETER. 

AMMETER. 

MIL-AMMETER. 

GALVANOMETER 

HYDROMETERS \TWO forms suitable for testing the specific gravity of storage and 
) gravity batteries. \ 

MAGNETO 

VOLTMETER, for storage batteries. 

CONNECTING PIECE, for Fig. H. 
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PLATE 98. 

A 

%»ii y » * 

H 

qpHMsSVBfipHflHHffiP1 
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PLATE 99. 
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Different Kinds of Conducting Wires. 

PLATE 99. 

O R D E R B Y P L A T E A N D N U M B E R . 
No. 

1. ARMORED CABLE, specify in ordering the number and size of wires that it is to contain. 

2. INSULATED CABLE, 5 conductors. 

3. INSULATED CABLE, 4 conductors. 

4. INSULATED CABLE, 3 conductors. 

5. INSULATED CABLE, 2 conductors. 

6. INSULATED CABLE, 1 conductor. )• Give size of wire required. 

7. COMPOUND INSULATED WIRE. 

8. FLEXIBLE ELECTRIC LIGHT WIRE. 

9. BRAIDED OFFICE WIRE. 

10. GALVANIZED IRON LINE WIRE. 
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PLATE lOO. 

24 

18 20 22 

19 21 _23 

*5 4fl 

50 i 
46 47 49 

224 



Switch and Signal Circuit Breakers. 

PLATE 100. 

A. SINGLE SWITCH CIRCUIT BREAKER. 

B. DOUBLE SWITCH 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 (No. 42) shown below. The circuit controlling the distant signal 

magnet is then led through Fig. C, and is broken whenever the home signal, 

immediately in advance of, or the home signal on the same post with the distant 

signal, stands in the danger position. Fig. C is also placed upon a mechanical 

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 depends 

upon the position of a semaphore signal. If desired, it may be used in place of 

Figs. A and B. 

ORDER BY PLATE AND NUMBER. 

< •i 
w O 
05 . 

z 
p >. 

5s 
»o 
05 . 

< -
0. 
X 
v-
o 
co 
o 
h . 

oa 
Sa 
H Z 
•*. < 
5 < 
05 

No. 

1. Box. 

2. COVER. 

3. TAP BOLT, 3/g"x3/", for oil hole in Nos. 1 and 2. 

4. SHAFT, for cams, No. 20, and crank, No. 14. 

5. RUBBER BASE, for two contact strips. 

6. RUBBER BASE, for one contact strip. 

7. Box. 

8. COVER. 

9. SHAFT, for cams No. 20 and crank No. 14. 

10. RUBBER BASE, for contact strips. 

11. R O D AND JAM NUTS, for connecting A and B with track. 

12. RAIL CLIP. 

13. BOLT AND NUT, 3/g" xiy, for fastening No. 12 to track. 

14. CRANK. 

15. STUD, 3//', AND COTTER, for No. 14. 

16. WASHER, 3/", for No. 15. 
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No. 

r 17. 

18. 

19. 

x 
H 
C 

-M 

05 

•< 

0, 

SWITCH AND SIGNAL CIRCUIT BREAKERS.-(Continued.) 

PLATE 100. 

BOLT AND NUT, 3 8"X3V +", for fastening No. 2 to No. 1, and No. 8 to No. 7-

RING, for holding Nos. 4 and 9 in place. 

RIVET, for No. 18. 

20. CAM. 

21. SET SCREW, //' x 10-32, for No. 20. 

22. RIVET, for No. 23. 

23. RUBBER ROLLER, for No. 20. 

24. MACHINE SCREW, 3//' x 12-32, for fastening Nos. 5, 6 and 10. 

2a. Double. 

t o o 5 

J 
Z 
O 

u 
o 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

I A 

a! 
•< 

26. "- PHOSPHOR BRONZE CONTACT SPRINGS. - Long. 

07 [ Short. 

RUBBER BUSHING, fa"-5/g", for wire holes in Nos. 1 and 7. 

RIVET, for fastening No. 14 to Nos. 4 and 9. 

MACHINE SCREW, /" X 12-24, for wires on Nos. 25, 26, 27 and 45. 

WASHER, fa"-fa", for No. 30. 

Box. 

COVER. 

JOURNAL. 

35. RUBBER BASE, for contact strips. 

36. SHAFT. 

37. RUBBER ROLLER. 

38. CRANK. 

39. STUD, 5/8", and COTTER, for No. 38. 

40. WASHER, 5/8", for No. 39. 

41. TURNED PIN, 5/6"x2fV", and COTTER, for connecting No. 42 with the counter­
weight lever on a semaphore post. 

42. LINK, with two eyes. 

43. LINK, with eye and screw jaw. 

44. TURNED PIN AND COTTER, for jaw on No. 43. 

45. PHOSPHOR BRONZE STRIP. State whether contact strip or roller strip is required. 

46. W O O D SCREW, 3/8"-#2, for fastening No. 45 to No. 35. 

47. 

48. 

49. 

50. 

M A C H I N E SCREW, 5/6" x 14-20, for fastening No. 33 to No. 32. 

MAC H I N E SCREW, /g"x 12-32, for fastening No. 35 to No. 32. 

T A P BOLT, /" xy"-20, for fastening No. 34 to No. 32. 

RIVET, for fastening No. 37 to No. 36. 

PLATE 101. 

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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PLATE 102. 
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Trunking for Wire and Pipe. Oak Stake and Guide 
for Pipe. 

PLATE 102. 

No. 
O R D E R BY P L A T E A N D N U M B E R . 

1. GROOVED TRUNKING, hole l"xl". 

2. GROOVED TRUNKING, hole l"x2". - For conducting wires. 

3. GROOVED TRUNKING, hole l"x3". 

4. GROOVED TRUNKING, hole I1/" xiy", for 3/" pipe. 

5. GROOVED TRUNKING, hole 27/g" diam., for 2" pipe. 

6. GROOVED TRUNKING, same as No. 5, except additional hole for cable. 

7. GROOVED TRUNKING, hole 4" diam., for 3" pipe. 

8. GROOVED TRUNKING, same as No. 7, except additional hole for cable. 

{ A. PLAN OF SINGLE PIECE. 

Tube Trunking, hole 4' 
diam. 

9. -j B. E N D VIEW. 

[ C. SMALL SCALE PLAN, showing method of connecting 

10. PIPE GUIDE, consisting of strap, plate and 4 nails; shown in position on top of No. 
11, and used for 2" or 3" pipe. 

11. O A K STAKE, 3"X4"X5', for supporting pipe run above ground. The guide shown 
here must be ordered separately, if desired. 



PLATE 103. 

CLEAR DANGER CAUTION DOUBLE 
POST 

c 

CLEAR DANGER. CAUTION DOUBLE 
POST. 

1 CLEAR DANGER CAUTION DOUBLE POST 

TRACK RELAY 

FOULING POINT 

TRACK BATTERV , )))>__J ^ ^ ^ ^ 

SIGNAL BATTERY 
LINE I. TRAIN A 

—tfl © 
SI S2 

3 TRACK F 

IGNAL B/ 

TRACK BATTER-
SIGNAL MAGNET. 

IATTERY 

—<© 
S 3 

TRAIN B 

S5 S 6 
—<® 
S 7 

L I N E 2. TRAIN A T R A I N B 
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Automatic Block Signaling. 

PLATE 103. 

J 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, B and 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, B and 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 i , H 2, etc., on L I N E S 1, 

2, 3 and 4; that all of the distant signals 2 A, 2 B, 2 C are referred to in the 

description attending D 1, D 2, etc., on L I N E S 3 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 

L I N E S 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. W h e n the track is in its normal condition, 

that is, no broken rails, all switches set for the main route, and no train within the 

limits of the block, the current will flow from one pole of the battery through one 

line of rails, thence through the track relay and the other line of rails to the other 

pole of the track battery; should, however, a rail be broken, a switch misplaced, 

or a pair of wheels be standing beyond the fouling point on a side track or on 

the main track itself, the current from the track battery, which is very light, is 

either diverted from, or prevented from reaching, the track relay, which, having a 

comparatively high internal resistance, remains unexcited. The armature bar of 

the track relay is pivoted at one end, and at the other end presses against a 

spring and closes a contact when the track relay magnet is excited. The clos­

ing of this contact completes a circuit through the signal magnet and the signal 

battery which has, as a final effect, the clearing of the signal. It therefore follows 
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AUTOMATIC BLOCK SIGNALING—(Continued.) 

PLATE 103. 

that any interruption or diversion of the current from the course above described 

will result in a danger signal; since each signal is so constructed as to go to and 

remain at danger in case the power which operates the signal fails, the reliance 

that is placed upon properly constructed and maintained, automatic track circuit 

signals by all of those who are concerned with them is easy to be understood. 

L I N E 1.—In this arrangement a signal occupies the danger position until a 

train enters the block in its rear, and then, if everything is safe on the block and 

overlap in advance, assumes the clear position, which it retains until the first pair 

of wheels passes the block insulation shown like this • — , near the foot of the 

post, when it resumes the danger position and holds it under all circumstances 

until the last pair of wheels has passed the overlap insulation, shown like this - —, 

beyond the next signal in advance; the signal may then be cleared by an approach­

ing train as in the first instance, but will otherwise remain at danger. Train A 

having passed S 1 holds it at danger, but as it has entered the clearing section of 

S 2, and nothing interferes in advance, S 2 is found in the clear position. Train 

B having passed into the block of S 4 holds it, as well as S 3, whose block it has 

not entirely left, at danger; under ordinary circumstances, S 5 should be in the 

clear position since there is no train in advance of it, but in this case there is a 

broken rail, shown like this — ( ) — , which serves the same purpose and holds S 5 at 

danger, while for the same reason S 6 is in the clear position, for in this arrangement 

of circuits it is the interruption of the current in the block immediately in the rear 

of a signal which first tends to clear that signal. This last feature, although at first 

glance it seems to be singular, is entirely correct, since it is the danger in advance 

of a signal which it is supposed to indicate. In consequence of this condition, 

train B will follow a well known rule; it will pause upon reaching 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. 

L I N E 2.—Here the arrangement of circuits differs from that just described only 

in the fact that the signals remain in the clear position at all times when there is 

no interruption on the block and overlap immediately in advance. Train A having 

passed S 1 holds it at danger, and finds S 2 at clear, because train B has passed 

out of the section which controls that signal. Train B now 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, 
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AUTOMATIC BLOCK SIGNALING.—(Continued.) 
PLATE 103. 

owing to the presence of a broken rail. After waiting a certain number of minutes 

train B will proceed with great caution until it has reached S P, when it will con­

tinue with confidence under the assurance of a clear signal; S 7 is seen to be in 

the clear position, since, as already stated, the presence of a train on the block 

immediately in its rear is not necessary for clearing it in this arrangement. 

L I N E 3.—Under this system the overlapping feature has been abandoned, but 

is replaced by distant signals, which are located between 1,200 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 U 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. U 7 and H 7 naturally 

stand at danger, since no train has entered the clearing section in their rear. 

L I N E 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 caused to assume that position by an approaching 

train. Train A has passed D 1, H i and D 2, and is therefore holding them at 

danger, while H 2 is at clear, because train B has passed out of its territory, but 

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. 

L I N E 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. O n 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 D 3 works. It is evident to 

train A, from the position of D 3, that it may find H 3 at danger, and speed is there­

fore reduced. Train B has found D 5 at caution, for H 5 is confronted by a broken 

rail; but H 4 was clear, and train B is therefore proceeding, knowing that the 

block it is in is clear, but that it may find a danger signal upon reaching H 5. 

This proves to be the case, and train B must stop, wait the stated length of time, 

and then proceed with great care until another clear signal is reached. 
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AUTOMATIC BLOCK SIGNALING.-(Continued.) 
PLATE 103. 

L I N E P.—The arrangement Gf signals is the same on this line as on line 5, 
o o 

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 dantrer, 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. O n reaching D 6, H 5, train B will come to a 

stop, made necessary by the presence of a broken rail in advance of H 5; after a 

pause train B will proceed with great care until it reaches D 7, H 6, which both of 

them stand in the clear position, and consequently show that at least two blocks 

are clear in advance. 

T U N N E L , D R A W - B R I D G E , JUNCTION.—These figures are given merely as sug­

gestions and to show some of the various applications of which the track circuit 

automatic signals are susceptible. 

P A S S E N G E R S T A T I O N . — H e r e 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. 

W e 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. 

W e , however, shall take great pleasure in estimating on or designing special circuits. 

Battery Housings and Relay Box. 

PLATE 104. 

ORDER BY PLATE AND LETTER. 

A-A'. W O O D E N BATTERY C H U T E , for 2 cells. j This style is also made in sizes to contain 

B-B'. W O O D E N BATTERY C H U T E , for 16 cells. ) 4, 6 and 8 cells. 

C - C IRON BATTERY W E L L , capacity of 64 cells. 

D-D'. TERRA COTTA BATTERY CHUTE. 

E. IRON R E L A Y BOX. W e 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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F R DNT VIE W. SECTION F C . SIDE ELEVATION. 
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PLATE 105. 
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Parts Relating to the Track Circuit. 

PLATE 105. 

A. JOINT, showing track wire in place. In practice, two track wires are used at each joint, 

one on each side of the rails. 

B. JOINT, showing splice wood insulation. Another method of insulating is by the use of 

ordinary angle bars, separated from the rails by No. 3. Fig. B is, however, to 

be preferred wherever it can be used. 

No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

For No. 4. 

ORDER BY PLATE AND N U M B E R . 

INSIDE SPLICE WOOD. ) In ordering, give the section and punching of the rail that 

OUTSIDE SPLICE WOOD. } they must fit. 

FIBRE ANGLE PLATE. 

BOLT, 3/", AND NUT, for fastening Nos. 1 and 2. In ordering, give required length 

from inside of head to end of bolt. 

FIBRE E N D PIECE, for use in connection with Fig. B. 

WASHER, 3/". 

FIBRE BUSHING 

W O O D E N SLIDE PLATES. ) . . . . 

r For raising the switch rail from the cross ties. 
IRON SLIDE PLATES. ) 

Two forms of the ZINC-

ELEMENT. 

COPPER ELEMENT. 

BATTERY JAR. 

T H U M B SCREW, for No. 11. 

T H U M B SCREW, for No. 16. 

CONNECTING SLEEVE, for the 

terminals at No. 13. 

Enlarged view of W I R E A N D RIVET. This is used for two purposes : first as a T R A C K 

W I R E , in which case a rivet is used at each end; second, as a CONNECTING W I R E , 

where only one end has a rivet. In ordering, specify the length of wire and size 

of rivet. 

Parts relating to the battery only. 
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The Union Electric Banner Signal and the Union Electric 
Target Signal. 

PLATE 106. 

y HESE signals differ only in the form of the blades by which the condition of 

the track in advance is indicated to approaching trains; the B A N N E R S I G N A L 

is shown on the outside edges of the illustration as it appears in actual service, 

the figure on the extreme left being in the danger position, while that on the 

extreme right indicates safety; at times, however, a safety blade No. 10, Plate 108, 

is added, which is seen while a signal stands in the position occupied by that on 

the right, furthermore, if circumstances require it, the two 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 T A R G E T S I G N A L 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 2<», Plate 108, are kept 

tightly closed when in service, as may be seen by the appearance of the two 

upper and the extreme right-hand signals. 

A chain to which the operating weight is attached, passes over a sprocket 

wheel that is mounted on the shaft whose square end projects from the face of 

and near the bottom of the instrument; by means of the crank No. 23, Plate 109, 

which fits the shaft, the instrument is wound up. The signal magnets (referred to 

in the description attending Fig. D, Plate 103) are located upon the upper right-

hand side of the instrument, and above the magnets, pointing to the left, is the 

armature bar, which, as its free end is alternately raised and lowered by the charging 

and discharging of the magnets, releases one of the detent toes Nos. 53 and 54, 

Plate 109, and holds the other raised. The office of the detent toes is to disengage 

and then engage the detent pawls Nos. 57 and 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 carries one of the train of gears that change the 

vertical revolution derived from the weight, to the horizontal one necessary for the 

signal itself. 

A round nut, whose office is to break the circuit to the signal magnets, when 

the operating weight is nearly run down, is carried on the shaft that also carries 

the before-mentioned sprocket wheel; this nut is guided by a brass finger which 

prevents it from revolving, but forces it to move forward as the shaft is turned by 

the falling of the weight. T o 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. 

•"PHIS 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. W h e n 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 control 

but also furnish the power to move the signal. 

240 



PLATE 107. 

IT 

v i 
v •<• 

241 



PLATE 108. 

\ \ 

242 



The Union Electric Banner Signal, and the Union 
Electric Target Signal. 

LARGE PARTS. 
PLATE 108. 

O R D E R 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. A R M , 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 A R M , for sheet iron pieces Nos. 13, 14, 15 and 16. 

13.) 

14. ! 
> Different forms of sheet iron pieces used in connection with the target signal. 

16. j 

17. LADDER, standard length is 13 ft. 6 in. 

18. U P P E R SECTION OF POST. 

19. M I D D L E SECTION OF POST. 

20. D O O R 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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PLATE 109. 
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The Union Electric Banner and Target Signals. 

SMALL PARTS. 
PLATE 109. 

ORDER BY PLATE AND NUMBER. 

GAS PIPE, /2" xl\", filling piece for No. 2. 

BOLT AND NUT, ^"X15 T^", for fastening No. 3, Plate 108, to No. 5, Plate 108. 

W E A T H E R STRIP. 

RUBBER PACKING, for No. 3. 

BOLT AND NUT, //' x?y, for joining No. 18, Plate 109, and Nos. 4 and 5, Plate 108, 
(front). See No. 8. 

TAP BOLT, /2" x2/2", for joining (Plate 108), Nos. 1, 17 and 18. 

BOLT AND NUT, /g'xiy", for joining No. 5, Plate 108, to No. 1, Plate 108. 

BOLT AND NUT, y'xS". for joining No. 18, Plate 109, and No. 5, Plate 108, (back). 
See No. 5. 

BOLT AND NUT, y'xl", for fastening No. 10, Plate 109, to No. 1, Plate 108. 

INSULATOR BRACKET. 

GLASS INSULATOR. 

BUSHING, for No. 6, Plate 108. 

BUSHING, for No. 15, Plate 109, 

STRIP, for fastening Nos. 26 and 31, Plate 109, to No. 1, Plate 108. 

W E A T H E R CAP. 

LEAD WASHER, for No. 15. 

COMPENSATOR SPRING. 

UPPER BEARING, for No. 8, Plate 108. 

LAMP SPINDLE. 

COUNTERWEIGHT. 

COUNTERWEIGHT PULLEY. 

COUNTERWEIGHT JAW. 

WINDING CRANK. 

UPPER COMPENSATOR. 

LOWER COMPENSATOR. 

FRONT FRAME PLATE. 

CONNECTING PIECE, for Nos. 26 and 31. 

TOP PLATE. 

VERTICAL SHAFT BRACKET. 

STUD AND NUT, for fastening No. 31, Plate 109, to No. 1, Plate 10S. 

BACK FRAME PLATE. 

M A I N SHAFT. 
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THE UNION ELECTRIC BANNER AND TARGET SIGNALS, SMALL PARTS.-(Continued.) 

No. PLATE 109. 
33. MAIN GEAR. 

34. RATCHET WHEEL. 

35. 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. INTERMEDIATE 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. DOOR KNOB OF CASE. 

53. REAR DETENT TOE. 

54. FRONT DETENT TOE. 

55. STUD AND NUT, for Nos. 53 and 54. 

56. STUD AND NUT, for Nos. 57 and 58. 

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 in ohms. 

63. ARMATURE. 

64. ARMATURE BAR. 

65. SPECTACLE. 

66. MAGNET BRACKET. 

67. STUD AND NUT, for No. 69. 

68. CHAIN COUPLING. 

69. CHAIN ROLLER. 

70. CHAIN, standard length 27'. See Nos. 122 and 123. 

71. BRACKET, for detent pawl spring. 
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THE UNION ELECTRIC BANNER AND TARGET SIGNALS, SMALL PARTS.-iContinued.) 

JJ" o r i PLATE 109. 
12. BRACKET, tor armature bar spring. 
73. H A R D RUBBER BASE, for Nos. 124 and 125. 

74. H A R D RUBBER BASE, for Nos. 126 and 127. 

75. CAP SCREW, fa"xiy, for joining Nos. 26, 27, .".1 and 72. 

76. CAP SCREW, fa" x3/", for joining Nos. 26, 27 and 31. 

77. CAP SCREW, fa" xl", for clamping (Plate 108) No. 9 to No. 8. 

78. CAP SCREW, y"x)//', for fastening No. 61 to No. 62. 

79. SET SCREW, y'x3/", for fastening (Plate 108) No. 12 to No. 11. 

80. MACHINE SCREW, i1/"X 18-16, for fastening No. 45 to No. 28. 

81. MACHINE SCREW, 34"'x IS-16, for fastening (Plate 108) No. 6 to No. 1. 

82. SET SCREW, :/" x I4"-32, for joining Nos. 25 and 46. 

83. MACHINE SCREW, 5s"xl2-24, for fastening (Plate 108) No. 9 to No. 10, and for 
fastening Nos. 13, 14, 15 and 16 to No. 12. 

84. DETENT PIN AND NUT, for No. 54. 

85. MACHINE SCREW, 5 S"X12-24, for fastening No. 121 to No. 33. 

86. TRUNNION SCREW, for front / 
^ „ rof No. 64. 

87. TRUNNION SCREW, for rear ) 
88. MACHINE SCREW, 7/g"X 12-32, for fastening Nos. 29 and 66 to No. 26, and No. 

74 to No. 26. 
89. MACHINE SCREW, //'X 12-32, for fastening No. 71 to No. 26, and No. 28 to Nos. 

26 and 31. 

90. MACHINE SCREW, 5/g" X 12-32, for fastening No. 38 to No. 26, and No. 63 to No. 64. 

91. MACHINE SCREW, fa" x 12-32, for fastening No. 128 to No. 72. 

92. MACHINE SCREW, //'X 12-32, for fastening No. 129 to No. 71. 

93. MACHINE SCREW, 5/s" x 8-32, for joining Nos. 44 and 46. 

94. MACHINE SCREW, y"x8-S2, for No. 36. 

95. MACHINE SCREW, 3 8"X8-32, for fastening Nos. 3 and 4, Plate 109, to No. 1, 
Plate 108. 

96. MACHINE SCREW, ^ " X S - 3 2 , for fastening Nos. 124 and 125 to No. 73, and No. 
130 to No. 53. 

97. MACHINE SCREW, }C'X6-32, for fastening No. 134 to No. 28. 

98. MACHINE SCREW, 3 g" x 6-32, for fastening No. 136 to No. 37. 

99. MACHINE SCREW, fa" x 8-32, for ends of Nos. 55 and 56. 

100. WASHER, fa"-fa", for No. 99. 

101. TAPER PIN, for No. 24. 

102. TAPER PIN, for No. 40. 

103. TAPER PIN, for No. 44. 

104. TAPER PIN, for joining No. 135 to No. 64. 

105. TAPER PIN, for No. 19. 

106. SHAFT, for No. 21. 
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THE UNION ELECTRIC BANNER AND TARGET SIGNALS, SMALL PARTS.—(Continued.) 
No PLATE 109. 

z ( 107. STOP PIN, for armature bar. 
o J 

- ( 108. RIVET, for joining Nos. 1 and 2, Plate 108. 
109. PHOSPHOR BRONZE PIN, for Nos. 128 and 131. 

f 110. PIN, for fastening Nos. 41 and 34 to shafts. 

,• I 111. PIN, for No. 42. 

1 < 
~ | 112. PIN, for Nos. 57 and 58. 

I 113. PIN, for stopping No. 45 (driven into No. 28). 
114. GERMAN SILVER PIN, for No. 120. 

115. BINDING POST WASHER. 

116. BINDING POST AND SCREW. 

117. BINDING POST NUT, l//'-?>2. 

118. ADJUSTING SCREW AND NUT. 

119. LOCK SPINDLE AND NUT, for No. 47. 

120. PAWL, for No. 53. 

121. PAWL, for No. 34. 

122. LINK. ) 

_ r For chain. (See No. 70.) 
123. RIVET. ) 

124. PHOSPHOR BRONZE CONTACT SPRING WITH PLATINUM DISC. ) For upper circuit con-
125. PHOSPHOR BRONZE CONTACT SPRING WITH PLATINUM POINT. ) troller. 

126. GERMAN SILVER CONTACT SPRING WITH PLATINUM DISC. ) For lower circuit con-

127. GERMAN SILVER CONTACT SPRING WITH PLATINUM POINT. ) troller. 

128. ARMATURE BAR SPRING. 

129. DETENT PAWL SPRING. 

130. SPRING, for No. 120. 

131. SPRING, for No. 121. 

132. PIECE OF INSULATED COPPER WIRE. ) 

100 D r w- T> T- ( A")' length. 
133. TIECE OF COPPER WIRE IN RUBBER TUBE. ) 

134. SPRING, for No. 45. 

135. DETENT PIN, for No. 64. 

136. HARD RUBBER INSULATOR, for No. 37. 

137. HARD RUBBER INSULATOR, for No. 125. 

138. BRASS RIVET, for No. 137. 

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 
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The Union Lock and Block System. 

PLATES 111 AND 112. 

THE external appearance of the instruments as mounted on a Saxby & Farmer 

Improved Interlocking Machine is shown on Plate HI, and the instruments 

themselves on a larger scale on Plate 112. 

From Plate ill it will be seen that there is no mechanical connection between 

the block instrument at the top of the machine ami the levers, a particular in which 

this one, which is entirely electric in its operation, differs, from all the old lock and 

block systems; the electric locks are shown mounted over the interlocking of the 
O 

machine, and the back view exhibits the connection between them and 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 describing this system three cabins and trains moving in one direction 

only will be considered, since the whole plan of operation may be explained through 

them, and on double track the movement of trains in one direction does not 

interfere in an)' way with the movement of trains in the other direction. The 

cabins, which will be named A, B and C, each contain such a machine as is illus­

trated on Plate 111, and to simplify the description, the operation of the distant 

signals will" be ignored beyond the statement now, that they are not concerned in 

the general scheme of the system but are included in the plan solely for the pur­

pose of facilitating traffic, and may be operated or not without in any way affecting 

the relations which are established between the cabins. In our account, therefore, 

we shall refer only to a certain lever in each cabin, which will always be lever 2, 

and will control the entrance of trains to the block immediately to the right of the 

cabin. 

The elements of the system which will be noticed in this description are the 

CABIN, LEVER, P U S H BUTTON, LOCK INSTRUMENT, 

OPERATOR, BLOCK, BLOCK 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.-fContinued.) 
PLATES 111 AND 112. 

necessity exists for any connection between A and C Since nothing in this system 

is left to chance, a fixed course of action is necessary in order that trains may receive 

permission to proceed ; that course we now propose to describe. 

The levers A, B and C are assumed to be normal, all of the blocks are unoc­

cupied, and a train is approaching cabin A that wishes to enter block A. Operator 

A now asks operator B to release him, which he partially does by grasping the 

knob and pulling out the slide bar, plainly shown at the base of the block instru­

ment; the result of this action is to clear the small semaphore at the top of block 

instrument A, and partly establish a circuit through electric lock A, which operator 

A completes by pushing a button with one hand (this button, by the way, is some­

times located on the floor and is worked by the foot) at the same time that he 

reverses lever A and clears signal A. The train now enters block A, and upon 

passing signal A automatically restores signal A to the danger position through 

the medium of an electric slot, the operation of which is fully explained on page 

215; operator A then puts his lever in the normal position, where it is again firmly 

locked. The same method is followed between cabins B, C, etc., throughout the line. 

A n 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 
. FREE. 

instrument that is marked TRAIN IN BLOCK. W h e n block A is entirely clear, the instru-
LOCKED. 

ment B exhibits the word F R E E , which indicates that operator B may pull out his 
slide bar; in doing this the card is raised to the position L O C K E D , and so held 

until a train has entered Block A, upon which it drops to the position T R A I N IN 

B L O C K , where it continues to hold the slide bar locked until the train has passed 

cabin B and entirely cleared block A, when the word F R E E is again exhibited. 

By the above it will be seen that the block instrument in a cabin exercises 

no control over the machine in that cabin, but is connected with the electric lock 

which is placed on the machine directly in its rear; that it is impossible to clear 

a signal twice between the passage of any two trains; and that a failure of the 

electric current will result in tying up the operations and keeping the signals at 

danger until its action is restored. 

The use of the electric lock here illustrated is not confined to the lock and 

block system, but is the one which we now use on all of our Saxby & Farmer 

Improved Machines where electric locking is desired. 

The parts of these instruments will be found on the next two following plates. 
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Union Block Instrument. 
PLATE 113. 

NO. ORDER BY PLATE AND NUMBER. 
1. SHOULDER. 

2. LEG. 

3. RIGHT-HAND MIDDLE BRACKET. ) These are placed on the locking shaft of an inter-

4. LEFT-HAND MIDDLE BRACKET. ) locking machine for supporting No. 2. 

5. RIGHT-HAND E N D BRACKET. ) These are placed on the ends of an interlocking ma-

6. LEFT-HAND E N D BRACKET ) chine for supporting No. 2. 

7. BOLT AND NUT, y"x\y. ) For fastening Nos. 3, 4, 5 and 6, Plate 113, to No. 1, 

8. TAP BOLT, //' x 3/". \ Plate 114. 

9. CAP SCREW, /g" xi/g". ) 
„ „ />,/,,( F°r fastening Nos. 5 and 6 to an interlocking- machine 

10. CAP SCREW, / xiyg . \ & s 

11. BASE. 

12. SLIDE BAR. 

13. SLIDE BAR KNOB. 

14. SLIDE BAR SPRING. 

15. BRASS STRAP, for raising 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. INDICATOR FRAME. 

24. INDICATOR PLATE. 

25. INDICATOR ARM. 

26. RUBBER 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 51. 

30. BRASS SEMAPHORE PLATE. 

31. SUPPORT, for No. 23. 

32. UPPER ARMATURE BAR. 

33. LOWER ARMATURE BAR. 

34. UPPER ARMATURE. 

35. LOWER ARMATURE. 

36. MAGNETS. In ordering a pair of magnets give the resistance required in ohms. 
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UNION BLOCK INSTRUMENT (Continued.) 
No- PLATE 113. 
37. BACK STRAP, for No. 36. 

38. RESISTANCE COIL. In ordering give 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 31. 

45. HARD RUBBER GUIDE, for Nos. 50 and 51. 

46. D O W E L 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. 

50. LOWER CONTACT SPRING. 

)- For Nos. 27 and 28 

For No 29 
51. UPPER CONTACT SPRING. 

52. GOOSE NECK CONTACT SPRING. 

53. STRAIGHT CONTACT SPRING, with platinum disc. ) 
-1 c r c • , 1 , , , • r F°r No. 26. 
o4. STRAIGHT CONTACT SPRING, with double platinum point. \ 
55. SHORT CONTACT SPRING, with platinum disc. | 
56. SHORT CONTACT SPRING, with platinum point. 

57. LONG 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. 61. 

63. SHAFT, for No. 20. 

64. SPLIT COTTER, fa"x5/g", for Nos. 61 and 63. 

65. ROLLER, for No. 63, 

66. SOCKET, for No. 72. 

67. JAW, for No. 68. 

68. RUBBER ROLLER CIRCUIT BREAKER. 

69. LATCH PIN, for No. 25. 

70. SHAFT, for Nos. 25, 66 and 67. 

71. COUNTERBALANCE. 

72. ARM, for Nos. 66 and 71. 

73. LONG BINDING POST. 

74. SHORT BINDING POST. 

75. BINDING POST SCREW, 3/" x 10-32. 
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UNION BLOCK INSTRUMENT. (Continued.) 
No. 

PLATE 113. 
76. BRASS W A S H E R , y"-V2", for Nos. 7;;. 74, 81 and 102. 

77. R U B B E R BUSHING, y"-3/g". ) 
- 1 r T̂ ,, r F°r No. 73. 
78. H E X . N U T , ^"-32. \ 
79. ADJUSTING S C R E W AND JAM N O T , vy X 10-32, with platinum point. 

80. R U B B E R BUSHING, for No. 79. 

81. BRASS BOLT A N D N U T , 7/g" x l
4"-:i2. for fastening No. 59 to No. 17. 

82. R U B B E R BUSHING, for No. 81. 

83. BRASS W A S H E R , fa"-fa", for head of No. si. 

84. LATCH, for No. 32. 

85. LATCH, for No. 33. 

86. L A T C H SPRING, for No. 85. 

87. STEEL ROLLER, for No. 25. 

88. BOLT A N D N U T , 21/" X 10-32, for holding No 38 

89. SHAFT, for Nos. 32 and 33. 

90. H E X . N U T , J8"-16, for No. 21. 

91. BOLT A N D N U T , 7 8 " X S - 3 2 ; stop for No. 32. 

92. BRASS W A S H E R , 1/'-//', for contacts on No. 29. 

93. PLATE TERMINAL, for wire at No. 79. 

94. C A P SCREW, /" x y"-20, for fastening No. 1(1 to No. 11. 

95. M A C H I N E SCREW, 5 g" x y"-20, for fastening Nos. 15 and is to No. 12. 

96. M A C H I N E SCREW, 5/" x 10-24, for joining Nos. 36 and 37. 

97. M A C H I N E SCREW, y" x 10-24, for fastening No. 34 to No. 32, and No. 35 to No. 33. 

98. M A C H I N E SCREW, 3//' x 8-32, for fastening No. 26 to No. 1(1. 

99. T R U N N I O N SCREW, V2" X 12-32, for No. 89. 

100. M A C H I N E SCREW, 5/̂ " x 12-32, for fastening Nos. 27 and 28 to No. 16. 

101. M A C H I N E SCREW, 5/g" x 12-24, for joining Nos. 12 and 13. 

102. M A C H I N E SCREW, /"X 12-24, for fastening Nos. 55, 56. 57 and 58 to Nos. 27 and 28. 

103. M A C H I N E SCREW, 5/g" x 8-32, for fastening Nos. 39 and 40 to No. 30. 

104. M A C H I N E SCREW, 3/" x 10-32, for No. 71. 

105. M A C H I N E SCREW, 3/g" x 12-32, for fastening No. 17 to No. 16. 

106. M A C H I N E SCREW, 3/6" x 8-32, for wire connections on Nos. 52, 53 and 54. 

107. M A C H I N E SCREW. 3/ g" x 6-32, for wire connections on No. 29. 

108. M A C H I N E SCREW, y" XP-?,2, for fastening No. 49 to No. 30. 

109. M A C H I N E SCREW, I
4 " X 8 - 3 2 , for fastening Nos. 52, 53 and 54 to No. 26, and for 

wire connections on No. 81. 

110. M A C H I N E SCREW, /2"XP-'62, for fastening No. 29 to No. 30. 

111. M A C H I N E SCREW, J g" x 8-32, for fastening No. 30 to No. 17. 

112. M A C H I N E SCREW, I/ +"X6-32, for fastening Nos. 50 and 51 to No. 29. 

113. M A C H I N E SCREW, I B " X 4 - 4 0 , for fastening No. 86 to No. 33. 
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Union Electric Lock. 

PLATE 114. 

ORDER BY PLATE AND NUMBER. 

ANGLE IRON, made in different lengths and fastened to interlocking machine, for sup­
porting No. .",, Plate 114, and Nos. 3, 4, 5 and 6, Plate 113. 

BOLT AND NUT, 3/g"xl", for fastening No. 1 to interlocking machine. 

CAST-IRON BASE. 

COVER. 

BOLT AND NUT, 3/g" xiy, for fastening No. 3 to No. 1. 

BRACKET, for No. 7. 

SHAFT, for locking-circuit breaker. 

LOCKING DOG. 

ADJUSTABLE LINK. 

SWIVEL, for No. 9. 

TURNED PIN, y"x2", and COTTER, y/'xl/", for joining Nos. 10 and 12. 

DRIVER. 

CAP SCREW AND NUT, 3/g"x23y, for fastening No. 12 to shaft of interlocking machine. 

RUBBER BASE, for locking-circuit breaker. 

RUBBER BASE, for indicator-circuit breaker. 

SPECTACLE. 

MAGNETS. Give resistance required in ohms. 

ARMATURE. 

ARMATURE BAR. 

LOCKING LATCH. 

BRASS FRAME, for No. 22. 

CELLULOID SHEET, for protecting indicator No. 27. 

STUD, //'xl//', stop for No. 9. 

PADLOCK, for fastening No. 4. 

SCREW STUD, 3/g'xl1/", for joining Nos. 8 and 9. 

SCREW STUD, 3/g"x23/", for joining Nos. 3, 4 and 20. 

INDICATOR. 

STUD, //' x 7/g", for joining Nos. 7, 8 and 49. 

COPPER WIRE IN RUBBER TUBE. Give length required. 

RUBBER BUSHING, //'-//', insulation for wire passing through No. 3. 

BINDING SCREW. 

SHORT BINDING POST. 

LONG BINDING POST. 

BRASS WASHER, y'-1/", for binding posts. 
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UNION ELECTRIC LOCK.—(Continued.) 

PLATE 114. 

HEX. NUT, '4"-32, for binding posts. 

RUBBER BUSHING, y/'-i-g", for binding posts. 

RUBBER ROLLER, 3/g" x7/g", for locking-circuit breaker. 

SHAFT, for No. 37. 

E N D BEARING, for No. 38. 

D O W E L PIN, '/xl", for No. 39. 

CENTRE BEARING, for No. 38. 

HASP. j 

STAPLE. \ For No. 24. 

KEY. J 

SHORT GERMAN SILVER CONTACT SPRING. 

LONG GERMAN SILVER CONTACT SPRING. 

LONG PHOSPHOR BRONZE CONTACT SPRING. 

SHORT PHOSPHOR BRONZE CONTACT SPRING. 

PHOSPHOR BRONZE FASTENING, for No. 28. 

CONNECTING LINK, for Nos. 19 and 27. 

RIGHT-HAND BRACKET, for No. 27. 

LEFT-HAND BRACKET, for No. 27. 

ROD AND SCREW JAWS, for joining Nos. 19 and 20. 

TRUNNION SCREW AND NUT, l1//' x y"-:i2, for supporting No. 19. 

MACHINE SCREW AND NUT, //' x 10-32, stop for No. 19. 

ADJUSTING SCREW AND NUT, for No. 19. 

CAP SCREW, 3/" x y"-20, for fastening No. 17 to No. 3. 

CAP SCREW, /2" x//'-2y), for fastening No. 16 to No. 3. 

MACHINE SCREW, 3//' x I4'"-20, for fastening No. 6 to No. 3. 

MACHINE SCREW, /" X/"~20, for fastening No. 18 to No. 19. 

MACHINE SCREW, ~/g" X 12-32, for fastening No. 14 to No. 3. 

MACHINE SCREW, //'X 12-24, for fastening wires to Nos. 47 and 48. 

MACHINE SCREW, //' x8-32, for fastening No. 15 to No. 3. 

MACHINE SCREW, 3/g" x 8-32, for fastening No. 15 to No. 16. 

MACHINE SCREW, //'X8-'.'>2, 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, 3 g" x 6-32, for fastening Nos. 45 and 46 to No. 15. 

SCREW STUD, 3/£"x4-40, for fastening No. 53 to Nos. 19 and 20. 

RIVET, yg"xyg", for fastening No. 42 to No. 4. 
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PATENTS RELATING TO ELECTRIC SIGNALING. (Continued from Page 217.) 

NAME. 

C. A. SCOTT, 

GEO. WESTINGHOUSE, JR., 

GEO. WESTINGHOUSE, JR., 

C. A. SCOTT, . . . . 

O. GASSETT 

0. GASSETT, . . . . 

O. GASSETT, . . . . 

C. A. SCOTT, . . . . 

0. GASSETT, . . . . 

O. GASSETT 

O. GASSETT, . . . . 

O. GASSETT, . . . . 

F. L. POPE 

C. H. JACKSON, 

C. H. JACKSON, 

C. A. SCOTT, . . . . 

F. L. POPE, . . . . 

F. L. POPE, . . . . 

C. A. SCOTT, . . . . 

J. T. HAMBAY, 

J. T. HAMBAY, 

J. T. HAMBAY, 

J. F. COLEMAN, . 

|. P. COLEMAN, 

J. G. SCHREUDER, 

J. T. HAMBAY, 

J. V. YOUNG, . . . . 

S. H. STUPAKOFF, 

S. H. STUPAKOFF, 

E. H. GOODMAN, . 

JULY 

JULY 

JULY 

AUGUST 

AUGUST 

AUGUST 

31, 

31, 

31, 

14, 

14, 

1 1. 

1883, 

1883, 

1883, 

1883, 

1883, 

1883, 

D E C E M B E R 11, 1883, 

J A N U A R Y 29, 1884, 

J A N U A R Y 29, 1884, 

J A N U A R Y 2'.), 1884, 

FEBRUARY 12, 1884, 

F E B R U A R Y 26, 1884, 

M A R C H 18, 1884, 

M A Y 6, 1884, 

. ' . JULY 1, 1884, 

JULY 8, 1884, 

A U G U S T 12, 1884, 

A U G U S T 12, 1884, 

A U G U S T 12, 1884, 

N O V E M B E R 25, 1884, 

N O V E M B E R 25, 1884, 

N O V E M B E R 25, 1884, 

M A Y 7, 1889, 

M A Y 28, 1889, 

D E C E M B E R 9, 1890, 

APRIL 5, 1892, 

DE C E M B E R 13, 1892. 

ABRII, 11, 1893, 

M A Y Hi, 1893, 

JULY 25, 1893, 

AND OTHERS. 

NUMBER. 

282,230 

282,249 

282,250 

283,152 

283,231 

283,232 

289,827 

292,087 

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. 

T ^ H I S lock is placed above the interlocking of the machine, perpendicular to 

its longitudinal axis, and in a horizontal position. The notch in the lock 

lever (No. 3) engages with a dog that is built upon the tappet (No. 14, Plate 7), 

and holds the tappet fast when the magnets (No. 20) are discharged; the armature 

(No. 19) is pulled from its position above the lock lever when the magnets are 

excited, thus permitting the dog upon the tappet to raise the lock lever and force 

its way out of the notch. 

For the purpose of showing how the Cover (No. 1) 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. TURNED PIN, for joining Nos. 2 and 3. 

5. SPLIT COTTER, for No. 4. 

6. TAP BOLT, l/2"x3/g", for joining Nos. 1 and 2 to Stevens machine. 

7. TAP BOLT, l"x3/g", for joining No. 10 to Stevens machine. 

8. CAP SCREW, /"X1/", for joining Nos. 20 and 21. 

9. MACHINE SCREW, /2" x //', for joining Nos. 15 and 19. 

10. SPECTACLE. 

11. BRASS NUT, for No. 12. 

12. BACK STRAP SUPPORT. 

13. SHAFT, for No. 15. 

14. D O W E L PIN, for fastening No. 13 into No. 10. 

15. ARMATURE BAR. 

16. COUNTERWEIGHT. 

17. COUNTERWEIGHT ARM. 

18. MACHINE SCREW, ^ " X 4 - 3 2 , for fastening No. 16 to No. 17. 

19. ARMATURE. 

20. PAIR OF MAGNETS. 

21. BACK STRAP. 

22. PAD LOCK. 

23. KEY. 
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Relays. 

OTHER FORMS ARE SHOWN ON PLATES 117, in,, 12J, l23 A ND 125. 

PLATE 116. 

3-POINT U N C O V E R K U RELAY. 

3-POINT D U S T PROOF RELAY. 

No. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

2d. 

21. 

22. 

23. 

24. 

IN ORDERING ANY RELAY, Q1VE THE RESISTANCE REQUIRED IN OHMS. 

ORDER BY PLATE AND NUMBER. 

BASE. 

PAIR OF MAGNETS. Give resistance required in ohms. 

B A C K STRAP, with stud and adjusting nut 

C A P SCREW, /" xy"-20, for fastening back strap to magnets. 

A R M A T U R E . 

BINDING POST. 

SCREW, "*" X 10-32. 

H E X . N U T , I+"-32. 

R U B B E R BUSHING, l For binding post N o . P. 
-+ -->.s • 

BRASS W A S H E R , y"-1//'. 

ADJUSTING S C R E W A N D JAM N U T , with platinum point, l"x 10-32. 

ADJUSTING S C R E W AND JAM N U T , with insulated point, l"xl0-32. 

BRASS W A S H E R , fa"-1/". ) 

R U B B E R BUSHIN< 
For adjusting screws Nos. 11 and 1: 

•K 5. 

26. 

M I C A INSULATION. Made in different sizes and forms, depending on where it is to 
be used. 

COPPER W I R E , in rubber tube. Give length required. 

BRASS M A C H I N E SCREW, y x 8-32, for fastening armature No. 5 to armature bars 

Nos. 28 and 42. 

BRASS M A C H I N E SCREW, ^ " X 4 - 4 0 , for fastening wires to armature bars and spec­

tacles, and for fastening contact springs Nos. 30 and 41 to armature. 

BRASS W A S H E R , y'-fa". 

R U B B E R BUSHING, l/k"-fa". 

SPECTACLE. 

R U B B E R BUSHING, 3/g" x 10-32, for adjusting screw holes in spectacle. 

BRASS M A C H I N E SCREW, 5/(K"X 12-32, for fastening spectacle to base. 

R U B B E R BUSHINO, fa"-3/g", for screw No. 23. 

M A G N E T BRACKET. 

BRASS M A C H I N E SCREW, 3//' x 12-32, for fastening magnet bracket to base. 
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THREE-POINT UNCOVERED AND DUST-PROOF RELAYS.-(Continued.) 

No. PLATE 116. 
! 27. RUBBER BUSHING, fa"x3/g", for screw No. 26. o 

3 g ] 28. ARMATURE BARS. 

< I 
b 9 

o 
B 

• < 

29. TRUNNION SCREW, l"xI4"-32, for holding armature bar. 

30. PHOSPHOR BRONZE CONTACT SPRING, with platinum disc. 

31. COVER FRAME. 

32. CELLULOID SHEET, for cover frame. 

33. DUST PROOF SPECTACLE. 

34. HARD RUBBER BASE, for insulation of dust proof spectacle. 

35. RUBBER BUSHING, yk"-1/", for wire holes in spectacle No. 33. 

36. RUBBER BUSHING, //'X 10-32, for adjusting-screw holes in spectacle. 

37. RUBBER BUSHING, fa"-/g", for screw No. 39. 

38. BRASS MACHINE SCREW, 3/g" x 6-32, for fastening cover frame to spectacle. 

39. BRASS MACHINE SCREW, 3//' x 12-32, for fastening magnet bracket and spectacle 
to base. 

40. TRUNNION SCREW AND JAM NUT, l/g"x //'-Z2, for holding armature bar. 

41. PHOSPHOR BRONZE CONTACT SPRING, with platinum disc. 

42. ARMATURE BAR. 

43. MAGNET BRACKET. 

Interlocking Relays. 
PLATE 117. 

IN ORDERING ANY RELAY GIVE THE RESISTANCE REQUIRED IN OHMS. 

A. INTERLOCKING RELAY. — Square ends on the armature bars, two contact springs. 

B. INTERLOCKING RELAY—Square ends on the armature bars, one contact spring. 

C. INTERLOCKING RELAY.—Hooked ends on the armature bars, no contact springs. 

Any one of these relays may be built without, or be furnished with, either one, two, 

three or four contact springs on the armature bars. 

A list of the parts is given on the following page. 
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PLATE 117. 
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PLATE 118. 
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Interlocking Relays. 
PLATE 118. 

PARTS RELATING TO PLATE 117. 

NO. ORDER BY PLATE AND NUMBER. 
1. BASE. 

2. MAGNETS, give resistance required in ohms. 

3. COPPER WIRE IN RUBBER TUBE, give length required. 

4. M A G N E T BRACKET. 

5. CAP SCREW, ^"xfV"-18, for No. 4. 

6. RKIHT-HAND SPECTACLE. 

7. LEFT-HAND SPECTACLE. 

8. BACK STRAP, stud and adjusting nuts. 

9. CAP SCREW, /" x /"-20, for No. S. 

10. ARMATURE. 

11. BRASS SCREW, y x 8-32, for No. 10. 

12. CONTACT SPRING (A and B, only). 

13. STOP, for armature bar (A and B, only). 

14. CONTACT SPRING (B, only). 

15. HOOK, for armature bar (C,. only). 

16. ARMATURE BAR. 

17. MACHINE SCREW, y'x 12-32, for fastening spectacle to base. 

18. MACHINE SCREW, 3/" x 12-32, for fastening adjustment post, contact post and tension 
posts to base. 

19. MACHINE SCREW, I
/^"X4-32, for fastening contact springs Nos. 12 and 14 to armature 

bar. 

20. MACHINE SCREW, 3, /g" x 4-32, for fastening Nos. 13 and 15 to No. 16. 

21. BRASS WASHER, Vg"-1/", for Nos. 19 and 20. 

22. PIECE OF MICA INSULATION, made in different sizes and forms, depending on where it is 
to be used. 

23. BRASS H E X NUT, : + "-32, for binding post. 

24. BRASS WASHER, y"-1/", for binding post. 

25. BRASS SCREW, 10-32 for binding post. 

26. BINDING POST. 

27. CONTACT POST (for A only). 

'8. ADJUSTMENT POST. 

9. ADJUSTING SCREW, insulated point. 

30. ADJUSTING SCREW, platinum point. 

1. RUBBER BUSHING, y"-3/g", for armature bearing in spectacles. 

2. RUBBER BUSHING, y"-3/g", for base (No. 1). 

3. RUBBER BUSHING, //'-fa", for hook (No. 15). 

RUBBER BUSHING, V/'-fa", for contact spring (No. 12). 

5. TENSION SPRING. 

\ TENSION SHAFT. 

. TENSION POST. 

269 



PLATE 119. 
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Relays. 

OTHER FORMS ARE SHOWN ON PLATES 116, 117, 121, 1 2.} AND 125. 

INTERLOCKING RELAY. — Upper magnet open circuit ; lower magnet closed circuit. 

INTERLOCKING RELAY.—Both magnets are on a closed circuit. 

IN ORDERING ANY RELAY, GIVE THE RESISTANCE REQUIRED IN OHMS. 

ORDER BY PLATE AND NUMBER. 

BASE. 

COPPER WIRE, in rubber tube. 

COPPER WIRE, silk insulation. 

MAGNETS. Give resistance required in ohms. 

SPECTACLE, for the upper magnet. 

SPECTACLE, for the lower magnet. 

BACK STRAP. 

ARMATURE. 

BRACKET, for the upper magnet. 

BRACKET, for the lower magnet. 

ARMATURE BAR, for the upper magnet. 

HOOK, for armature bar No. 11. 

LATCH, for relay "A." 

LATCH, for relay " B." 

ARMATURE BAR, for the lower magnet. 

MACHINE SCREW, 5/g" x 12-32, for fastening spectacle to base. 

MACHINE SCREW, 3/" x 12—32, for fastening magnet brackets to base. 

BRASS WASHER, fa"x3g", for back contact post on lower spectacle. 

CONTACT POST, 7/g" x 10-32, for lower spectacle. 

CAPSTAN JAM NUT, for contact post No. 19. 

RUBBER BUSHING, fa"—fa"—fa", for contact post No. 19. 

BRASS SCREW, Y'xy'—32, without rubber tip; trunnion for lower armature bar. 

BRASS SCREW, 1" x y"-32, with rubber tip; trunnion for upper armature bar. 

ADJUSTING SCREW AND JAM NUT, l"x 10-32, with insulated point, for upper spectacle. 

ADJUSTING SCREW AND JAM NUT, l"x 10-32, with platinum point, for upper spectacle. 

ADJUSTING SCREW AND JAM NUT, 5/g" x 8-32, with platinum point, for contact of lower 
spectacle. 

ADJUSTING SCREW AND JAM NUT, 7-'S"X4-52, for lower armature bar. 

BRASS SCREW, /" x 10-32, for binding post. 
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INTERLOCKING RELAYS.—(Continued.) 

No PLATE 119. 

29. BINDING POST. 

30. RUBBER BUSHING, y"-3/g", for binding post. 

31. BRASS HEX. NUT, for binding post. 

32. BRASS WASHER, %"-%", for binding post. 

33. RUBBER BUSHING, fa"-//'-1//', 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, /"xl-lo, for fastening hook to upper armature bar. 

38. RUBBER BUSHING, fa"—fa", for screw No. 37. 

39. MACHINE SCREW, ^J" x 2-64, for latch spring to lower armature bar. 

40. MACHINE SCREW, A" x 4-32, for fastening wire to spectacle. 

41. BRASS WASHER, /%"-//', for No. 40. 

42. MACHINE SCREW, L +" X6-32, for fastening armature to bars. 

43. MACHINE SCREW (IRON), y2" 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, lol and 122. 
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PLATE 121. 
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Relays. 
PLATE 121. 

OTHER FORMS ARE SHOWN ON PLATES 11G, 117, H O , 123 AND 125. 

o 
< 
o 

Z J 
H 
< 
A 

at 

< 
CM 

A. 2-POINT RELAY, sealed base. 

B. 1-POINT RELAY, sealed base. 

These relays are tested in the shop and are then permanently sealed against moisture 

or meddling. 

IN ORDERING ANY RELAY, STATE THE RESISTANCE REQUIRED IN OHMS. 

ORDER BY PLATE AND NUMBER. 
No. 

1. BASE. 

2. BASE PLATE. 

3. BACK STOP (no contact). 

4. ARMATURE BRACKET. 

5. ARMATURE. 

6. RUBBER INSULATOR, between No. 5 and No. 7 

7. PHOSPHOR-BRONZE SPRING, jeweled point. 

8. RUBBER BUSHING, fa"-1//', for Nos. 7 and 9. 

9. IRON MACHINE SCREW, A x 8-32, for fastening Nos. 5, 6 and 7 together. 

10. SPECIAL SCREW, / x y-32, for fastening No. 3 to No. 1. 

11. IRON MACHINE SCREW, /" X8-'S2, for joining Nos. 4 and 5. 

f 12. BACK STRAP. 

13. IRON MACHINE SCREW, 3/gx 10-24, for back strap No. 12. 

14. MAGNETS.—(In ordering give resistance that is wanted.) 

15. SPECIAL BRASS NUT, y"-28, for fastening magnets to base. 

16. BRASS SCREW, 10-32, for binding post. 

17. BINDING POST, with platinum end. 

18. BINDING POST, plain. 

19. BRASS WASHER, y/'-1/", for binding post. 

20. RUBBER BUSHING, y"-3/g", for binding post. 

21. BRASS NUT, ^"-32, for binding post. 

22. IRON MACHINE SCREW, 3/g" X 10-24, for joining base to base plate. 

23. GERMAN SILVER CONTACT SPRING, platinum point. 

24. MICA INSULATION, made in different sizes and forms, depending on where it is to 
be used. 

25. SCREW TRUNNION, for armature bracket. 

26. PIECE OF COPPER WIRE IN RUBBER TUBE. 
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RELAYS WITH SEALED BASES.—(Continued.) 

No. PLATE 121. 

27. BASE. 

28. BASE PLATE. 

29. ARMATURE BRACKET. 

30. RUBBER SCREW PIN, 3 g" x 4-32. 

31. GERMAN SILVER CONTACT SPRING, platinum point. 

32. PHOSPHOR-BRONZE SPRING, jeweled point. 

z \ 33. ARMATURE. 

34. BACK STOP, with contact point. 

35. FIBRE PLUG. 

36. RUBBER BUSHING, for No. 38. 

37. BRASS NUT, 8-32 for No. 38. 

38. IRON MACHINE SCREW, fa" x 8-32, for joining Nos. 29, 31, 32 and 33. 

39. 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 Railroad, at Philadel­

phia, where the Electro-Pneumatic System is in use. 
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PLATE 122. 

277 



PLATE 123. 
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Relays. 
PLATE 1 23. 

OTHER FORMS ARE SHOWN ON PLATES 11G, 117, 119, 121 AND 125. 

1-POINT RELAY, front and back contact. 

1-POINT RELAY, back contact, only. Uncovered. 

1-POINT RELAY, back contact, only. Dust proof spectacle. 

IN ORDERING ANY RELAY, GIVE THE RESISTANCE REQUIRED IN OHMS. 

ORDER BY PLATE AND NUMBER. 
No. 

1. BASE. 

2. MAGNETS ; give resistance in ohms required. 

3. ARMATURE. 

4. BINDING POST SCREW. 

5. BINDING POST. 

6. RUBBER BUSHING, y/'—3/g", for binding post. 

7. BRASS WASHER, //'—/", for binding post. 

8. BRASS H E X NUT, //'—32, for binding post. 

9. CAP SCREW, /2" x y~20, for fastening magnets to back strap. 

10. ADJUSTING SCREW AND JAM NUT, 1" X 10-32, with platinum point. 

11. BRASS MACHINE SCREW, 5/g" x 12-32, for fastening spectacles A and B and bracket 
C to base. 

12. RUBBER BUSHING, fa"—3/g", for spectacles A and B and bracket C. 

13. MICA INSULATION, made in different shapes to suit its position. 

14. COPPER WIRE, in rubber tube. 

15. BRASS WASHER, /g"-1/", for holding wire to armature bar. 

16. MACHINE SCREW, y/' x 4-40, for fastening washer No. 15 to armature bar. 

17. MACHINE SCREW, /" X8-?>2, for fastening armature to armature bar. 

<jj«; [l8. ADJUSTING SCREW, 7/g" x 4-52, with plantinum point. 

5 o [ 19. RUBBER BUSHING, //' x 10-32, for No. 18. 

<! 
o 

U 

" 20. SPECTACLE. 

21. BACK STRAP, with stud and adjusting nuts. 

22. M A G N E T BRACKET. 

23. ARMATURE BAR. 

24. BRASS SCREW, ]/g" x /"-82, trunnion for armature bar. 

25. MACHINE SCREW, y X 12-32, for fastening spectacle to base. 

26. MACHINE SCREW, y" xi-40, for connecting wire to armature bar. 

See number 37, part common to B and C. 
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1-POINT UNCOVERED AND DUST=PROOF RELAYS.—(Continued.) 
No PLATE 123. 
27. DUST PROOF SPECTACLE. 

28. COVER-RIM, for spectacle. 

29. CELLULOID SHEET. 

30. BACK STRAP, with stud and adjusting nuts. 

31. M AGN ET B RACK ET. 

32. ARMATURE BAR. 

33. RUBBER INSULATION, for dust proof spectacle. 

34. MACHINE SCREW, 3/g" x 6-32, for fastening cover to spectacle. 

35. MACHINE SCREW, /" x 12-32, for fastening spectacle to base. 

36. BRASS SCREW, 1" x J/'-t)2, trunnion for armature bar. 

37. ADJUSTING SCREW AND JAM NUT, 1" X 10-32, with insulated point. This is com­
mon to B and C. 

PLATE 124. 

There is here shown a plan of the tracks and signals that are operated by the 

machine illustrated on Plate 63. 

This and that of the Boston & Maine R. R. at Boston (Plate 126), are the 

largest Electro-Pneumatic Machines yet built. 
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PLATE 124. 
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Relays. 

OTHER FORMS ARE SHOWN ON PLATES ll(i, 117, 119, IL'1 AND 123. 

PLATE 125. 

A. 3-POINT FUSE SHUNT RELAY. 

B. 2-POINT RELAY, Uncovered. 

C. 2-POINT RELAY, dust-proof spectacles. 

IN ORDERING ANY RELAY GIVE THE RESISTANCE REQUIRED IN OHMS. 

NO. O R D E R BY PLATE AND N U M B E R . 
1. BASE. 

2. WIRE ENCASED IN RUBBER TUBE. 

3. PAIR OF MAGNETS. — In ordering give required resistance. 

4. BRASS WASHER, //'- /2", for binding posts. 

5. BRASS H E X NUT, ^"-32, for binding posts. 

6. BINDING POST SCREW. 

7. BINDING POST. 

8. ADJUSTING SCREW AND JAM NUT, with contact point. 

9. ADJUSTING SCREW AND JAM NUT, with insulated point. 

°^\ 10. BRASS MACHINE SCREW, ^ " X 12-32, for fastening spectacles. 

11. BRASS MACHINE SCREW, 3/" x 12-32, for fastening magnet brackets. 

12. RUBBER BUSHING, y/'-y'g" x y", for binding post holes. 

13. RUBBER BUSHING, /g"- //', insulations for side contact springs. 

14. BRASS MACHINE SCREW, //'X 12-32, for fastening armature. 

15. BRASS MACHINE SCREW, //'' x 6-32, for fastening side contact springs. 

16. MICA INSULATION.—This is made in different sizes. Specify what it is wanted for. 

17. BRASS TRUNNION SCREW, 1 " X ^ " - 3 2 for supporting armature bar. 

18. BACK STRAP, with stud and adjusting nuts. 

19. CAP SCREW, /" x y"-20, for fastening magnets to back strap. 

'20. ARMATURE. 

21. SPECTACLE. 

22. FRONT CONTACT SPRING. 

23. ARMATURE BAR. 

24. BACK CONTACT SPRING. 

25. PHOSPHOR-BRONZE STRIP, with jeweled point. 

26. RUBBER BUSHING, 3/g" xfa"-18, for back contact screw. 
7 // 27. RUBBER BUSHING, fa"xfa", for spectacle insulation. 

28. RUBBER BUSHING, /" X 12-32, for back contact spring. 

29. BRASS WASHER, y/'x1/", for back contact spring. 

30. BRASS MACHINE SCREW, /"xl-lo, for back contact spring. 
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J{-P01NT FUSE SHUNT, 2-POINT UNCOVERED AND 2-POINT DUST-PROOF RELAYS.-(Continued.) 

No. PLATE 125. 
31. MAGNET BRACKETS, for A and B. 

' 32. ARMATURE. 

33. SPECTACLE. 

34. BRASS WASHER, fa"—3/g", for contact screws. 

35. RUBBER BUSHING, fa"—3/g", for spectacles and magnet brackets. 

36. RUBBER WASHER, fa"—/2", for contact screws. 

37. ARMATURE BAR. 

38. CONTACT SPRING, for B and C. 

39. DUST-PROOF SPECTACLE. 

40. ARMATURE BAR. 

41. ARMATURE. 

42. RUBBER INSULATOR, for dust-proof spectacle. 

jjM 43. RUBBER BUSHING, //'—3s"xl0-32, for contact screws. 

44. BRASS MACHINE SCREW, 3/g" x 6-32, for fastening cover to spectacle. 

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. 
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PLATE 127. 
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Lightning Arresters and Circuit Controllers. 

PLATE 127. 

A. MULTIPLE LIGHTNING ARRESTER. Made in any size from a 1-way up to a 25-way. 

B. L I G H T N I N G A R R E S T E R , for one wire only. This is our most recent form, and has proved 

extremely reliable. 

In ordering any one of figures C, D, E, F or H, state whether it is to be on an 

open or closed circuit. 

C. C I R C U I T C O N T R O L L E R . T O 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. It may be on 

either an open or closed circuit. 

D. D O U B L E C I R C U I T C O N T R O L L E R . Especially designed for use in connection with a mechan­

ical interlocking machine. It is placed upon the wooden frame which supports 

the machine, and is operated by the lever, which strikes it and compresses the 

spring. 

E. S I N G L E C I R C U I T C O N T R O L L E R . 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. S I N G L E C I R C U I T C O N T R O L L E R . This form is generally placed at the edge of a station 

platform, where it can be pressed by the foot of a conductor, or in some other 

convenient place for the purpose of notifying a train starter's office or a signal 

cabin that a train is ready to start. This instrument is usually placed upon an 

open circuit. 

G. C O V E R , for Fig. F. Used only when the instrument is exposed to wet or dirt. 

H. PRESS K E V C I R C U I T C O N T R O L L E R . It has a multitude of applications, and is made 

either for an open or a closed circuit. 

A list of the separate parts will be found upon the following pages. 
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LIGHTNING ARRESTERS AND CIRCUIT CONTROLLERS (Continued.) 

PLATE 127 

ORDER BY PLATE AND NUMBER. 
No. 

\ 1. HARD RUBBER BASE. 

2. GROUND STRIP. 

3. MACHINE SCREW, //'X8-62, for No. 2. 

4. COPPER WASHER, fa"-1/", for No. 3. 

5. CROSS STRIP. 

6. MACHINE SCREW, y"x&-32, for No. 5. 

7. COPPER WASHER, fa"-3/g", for No. 6. 

8. SLATE BASE. 

9. SLATE CAP. 

10. POLE PIECE. 

11. BRASS SCREW, 2//' xfa"-32, for No. 10. 

12. WASHER, fa"-5/g". ) 
f For No. 11. 

13. NUT, fa"-32. 
< -I 14. RESISTANCE COIL. 

15. MACHINE SCREW, //' x 12-32, for No. 14. 

16. BINDING POST, for No. 10. 

17. MACHINE SCREW, 3/g" X 12-32. J 
„ „ • For No. 16. 

IS. WASHER, fa -fa . ) 

19. BINDING POST, for No. 14. 

20. MACHINE SCREW, 3/g" x 8-32, for No. 19. 

21. BRASS BOX. 

22. H A R D RUBBER BASE, for Nos. 26 and 27. 

23. HARD RUBBER BASE, for outside wires. 

24. SPRING, for No. 25. 

25. CAM. 

26. BENT CONTACT SPRING. 

27. STRAIGHT CONTACT SPRING. 

28. IRON SCREW, lj/g"x //'-?/2, for No. 25. 

29. MACHINE SCREW, l3/g"x 12-24, for joining Nos. 21, 22 and 23. 

30. MACHINE SCREW, 5/S" X 12-24, for No. 22. 

31. MACHINE SCREW, //'X 12-24, for wires in No. 23. 

32. MACHINE SCREW, J,s"x 12-24, for wires in No. 22. 

33. HEX. NUT, #''-82, for No. 28. 

34. BRASS WASHER, y/'-)/2", for Nos. 31 and 32. 

35. BASE. 

36. BRASS SCREW, 1 ^ " X ^ " - 3 2 , for Nos. 47 and 4s. 

«j L 37. HEX. NUT, '4"-32, for No. 36. 
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LIGHTNING ARRESTERS AND CIRCUIT CONTROLLERS.-(ContinueU., 
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No. 

r 38. 

39. 

40. 

41. 

42. 

[ 43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

73. 

v 74. 

PLATE 121 
T H U M B NUT, #"-32. ] 

RUBBER BUSHING, y."-3/g". 

BRASS BUSHING, y"-3/g". y For No. 36. 

BRASS WASHER, fa"-5/g". 

FIBRE WASHER, y"-5/g". J 

CONTACT RING, for No. 45. 

D O W E L PIN, for No. 43. 

OPERATING R O D AND KNOB. 

SPRING, for No. 45. 

LONG CONTACT SPRING. 

SHORT CONTACT SPRING. 

RIGHT-HAND CONTACT SPRING,. 

LEFT-HAND CONTACT SPRING. 

BASE. 

CONTACT RING, for No. 55. 

D O W E L PIN, for No. 52. 

SPRING, for No. 55. 

OPERATING R O D AND KNOB. 

MACHINE SCREW, l"x 10-32, for outside wires and for Nos. 49 and 50. 

MACHINE SCREW, 5/S" x 10-32, for Nos. 49 and 50. 

HEX. NUT, 10-32, for Nos. 56 and 57. 

T H U M B NUT, 10-32, for No. 56. 

BRASS WASHER, fa"—fa". 1 

FIBRE WASHER, fa"-fa". \-

RUBBER BUSHING, fa"-fa". J 

See Fig. G. 

BASE. 

COVER. 

OPERATING R O D AND KNOB. 

SPRING. 

CONTACT RING. 

D O W E L PIN, for No. 67. 

RIGHT-HAND CONTACT SPRING. 

LEFT-HAND CONTACT SPRING. 

CAP SCREW, /" xfa"-'d2, for fastening wires. 

MACHINE SCREW, 5/S" X 14-20, for fastening No. 64 to No. 63. 

MACHINE SCREW, /" x 10-32, for head of No. 71, and for fastening Nos. 69 and 70. 

HEX. NUT, 10-32, for No. 73. 

For Nos. 56 and 5 7. 

For No. 65. 



LIGHTNING ARRESTERS AND CIRCUIT CONTROLLERS.-(Continued.) 

PLATE 127. 

i. 

o 
h 
a 
z 
p < -1 
•J 

« 
in 

a: 

< CH 

75. 

76. 

^7>7 
1 i . 

78. 

79. 

. 80. 

H E X . N U T , fV"-32, for No. 71. 

R U B B E R BUSHING, fa"-fa", for No. 71. 

R U B B E R BUSHING, fa"-3/g", for No. 73. 

FIBRE W A S H E R , fa"-5/g", for No. 71. 

FIBRE W A S H E R , fa"-1/"- ) _ 
r For No. id. 

B R A S S W A S H E R , fa"-1/"- ) 
81. RUBBER BASE. 

82. KNOB, for No. 83. 

83. LARGE CONTACT SPRING. 

84. SMALL CONTACT SPRING. 

85. BRIDGE. 

% J, 86. MACHINE SCREW, 3/g" x 10-32, for No. 85. 

87. MACHINE SCREW, y" x #"-32, for fastening wires. 

88. HEX. NUT, #"-32. 
„, >For No. 87. 

89. BRASS WASHER, #"-1/". ) 
90. MACHINE SCREW, 3/"X 12-32, for joining Nos. 83 and 84. 

91. HEX. NUT, 12-32, for No. 90. 

PLATE 128. 

This was a comparatively early installation of the Electro-Pneumatic System, 

for it has been in constant service since 1889. The system of tracks is an extremely 

complicated one, consisting as it does of Railroad crossings and switches directly 

in front of a large union passenger station. 
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PLATE 128. 
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PLATE 129. 
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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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PLATE 130. 
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Drop Indicator Without Bell. 
PLATE 130. 

\\ 7E ILLUSTRATE this instrument for two reasons: first, it is unusually sub­

stantial in construction ; second, any one of the indicators may be caused 

to disappear without disturbing any of the others. It is made in many different 

sizes, and like almost all of our electrical instruments may be connected either with 

a track circuit or a push button. 

ORDER BY PLATE AND NUMBER. 
No. 
1. SPECTACLE. 

2. BACK STRAP. 

3. MAGNETS. 

4. ARMATURE. 

5. SPECTACLE SUPPORT. 

6. ARMATURE BAR. 

7. INDICATOR ARM. 

8. TENSION POST. 

9. TENSION SPRING. 

10. INDICATOR PLATE. 

11. INDICATOR NUMBER. 

12. PUSH BUTTON JAW. 

13. PUSH BUTTON SHAFT. 

14. PUSH BUTTON. 

15. PUSH BUTTON GUIDE. 

16. PUSH BUTTON NUMBER. 

17. PUSH BUTTON SPRING. 

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 JAM NUT, ^"X4-52, for No. 1. 
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DROP INDICATOR WITHOUT BELL.—(Continued.) 

No. PLATE 130. 
28. SPECIAL SCREW AND NUT, fa" x 6-32, for joining Nos. 7 and 22. 

29. SPECIAL SCREW AND NUT, 3/g"xQ-32, for joining Nos. 12 and 23. 

30. SPECIAL SCREW, #" x 6-32, for joining Nos. 7, 24 and 25. 

31. SPECIAL SCREW, //' x 6-32, for joining Nos. 20 and 22. 

32. SPECIAL SCREW, fa" x #"-32, for joining Nos. 1 and 6. 

33. SPECIAL SCREW, #"X6-32, for joining Nos. 20 and 21. 

34. BRASS MACHINE SCREW, #" x 8-32, for coarse wire in No. 26. 

35. BRASS MACHINE SCREW, #" X 8-32, for joining Nos. 4 and 6. 

36. BRASS MACHINE SCREW, #" x 6-32, for fastening Nos. 22 and 24 to the case. 

37. BRASS MACHINE SCREW, #"X4-40, for fine wire in No. 26. 

38. IRON MACHINE SCREW, 3/g" x 8-32, for joining Nos. 2 and 3. 

39. BRASS MACHINE SCREW, /g" x 6-32, for joining Nos. 1 and 5. 

40. BRASS W O O D SCREW, /2"-%P, for No. 15. 

41. COPPER WASHER, fa"-1/", for No. 34. 

42. BRASS WASHER, y/'-fa", for No; 37 

Multiple Disc Indicator. 
PLATE 131. 

H T H E R E are so many different forms of indicators that it is impossible to 

illustrate or describe them in all of their variations. This instrument is 

sometimes operated by a push button, sometimes by a track circuit and may be 

worked over long distances. 

The faces of the discs are marked with figures or letters which indicate their 

functions. W h e n 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. 
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PLATE 132. 
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T w o 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°, 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. 

""FHERE are here shown single forms of the Multiple Semaphore Indicator and 

Multiple Disc Indicator illustrated on Plates 135 and 131. The S E M A P H O R E 

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 on a distant 

signal post, will inform an operator that a certain signal has followed the movement 

of its lever in the cabin. This may be arranged to work with a home signal quite 

as well, while other uses will suggest themselves. 

The Disc 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. 

r |SHIS instrument was designed for the purpose of informing the leverman in a 

cabin as to the condition of the tracks which he controls. When a track is 

unoccupied by any train the arm will be lowered as on post 1 ; on the contrary, 

for those tracks which are occupied the arms will retain the horizontal position as 

shown on posts 2, 3, 7, "Gauntlet" and "Main." The arms in passing from one 

position to another make a temporary contact and ring the bell. 

The device may be operated either by the track circuit or a push button, and 

is susceptible of many applications, only one of which is described above. It may 

also be made of any size. 

ORDER BY PLATE AND NUMBER. 
No. 
1. 
o_ 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

BELL. 

POST. "1 

H A M M E R STOP. 

BACK STRAP. 

MAGNET. 

H A M M E R (armature). 

BACK STRAP SUPPORT. _, 

BRACKET. 

M A G N E T SPECTACLE. 

MAGNETS. 

BACK STRAP. 

M A G N E T POLE. 

M A G N E T ARMATURE. 

-For Bell. 

f-For Semaphore. 

SEMAPHORE. 

SEMAPHORE SHAFT. 

COMMUTATOR. 

N U M B E R PLATE AND BRASS RING. 

SEMAPHORE POST. 

RUBBER CIRCUIT BREAKER BASE. 

GERMAN SILVER CIRCUIT BREAKER SPRING. 

CONNECTING W I R E TERMINAL. 

BRASS MACHINE SCREW, ^ " X 8 - 3 2 , for fastening 

COPPER WASHER, VS"—} /', for No. 22. 

No. 21. 
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SEMAPHORE INDICATOR WITH BELL ATTACHMENT.-(Continued) 

No. PLATE 134. 

24. BRASS MACHINE SCREW, /g"x8-32, for joining Nos. 4 and 7. 

25. BRASS MACHINE SCREW, fa"x8-S2, for joining Nos. 6 and 7. 

BRASS MACHINE SCREW, #"x8-32, for joining Nos. 8 and 11. 

BRASS MACHINE SCREW, ^"x6-32, for fastening No. 19. 

8. BRASS MACHINE SCREW, 38"X4-40, for connecting magnet wire to No. 21. 

BRASS MACHINE SCREW, V8"X4-40, for connecting ground wire to No. 21. 

BRASS MACHINE SCREW, y'g" x 6-32, for fastening No. 20 to 19. 

BRASS MACHINE SCREW, 5/s" x 8-32, for joining Nos. 10 and 11. 

BRASS W O O D SCREW, //'—#6, for fastening No. 7 to case. 

BRASS W O O D SCREW, 3^"—#6, for fastening No. 2 to case. 

34. BRASS W O O D SCREW, #"—#5, for fastening No. 3 to case. 

35. IRON MACHINE SCREW, 3/g" x 8-32, for joining Nos. 4 and 5. 

IRON MACHINE SCREW, /" XP-?>2, for joining Nos. 10 and 12. 

26 

2 

o 

29 

30 

31 

32 

33 

36 

37. IRON MACHINE SCREW, y'g" x 10-32, for joining Nos. 1 and 2. 

Multiple Semaphore Indicator with Bells. 

PLATE 135. 

T^HIS arrangement is placed in the train starter's office at a large passenger 

terminal, and serves two purposes. The semaphores are connected with push 

buttons located near the various tracks, and when one of them is inclined, informs 

Ithe 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, 

ithe train starter pushes the button on his instrument, which corresponds with the 

semaphore that has been lowered, and thus notifies the signal cabin that such a 

train is ready to go; the signal cabin then acknowledges the receipt of the message 

by ringing the other bell on the instrument that we are describing at the same 

time restoring the semaphore to its normal position. 

A single instrument of this character will be found illustrated on Plate 133. 
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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 connected by an electric 

wire. The operation is as follows: the approach of a train going from cabin A 

towards cabin B on, let us say, track No. 8 is announced by operator A, who 

presses button 8 on the transmitting instrument; this releases the needle which is 

now pointing to button 16, and interposes a stop, which holds the needle, upon 

reaching button 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 

in 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 mechanically 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. 

307 



P L A T E 137. 
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Train Describing Instruments. 

PLATE 

ORDER BY PLATE AND NUMBER. 
No. 

1. 
«) 

3. 

4. 

5. 

CASE. 

DIAL PLATE. 

GUIDE RING. 

CLOCK W O R K PLATE 

WINDING KEY. 

6. SPIRAL SPRING. 

7. DRUM, for spiral spring. 

8. COVER, for drum. 

9. RING, for holding glass in No. 11. 

10. STOP BAR. 

11. CRYSTAL RIM. 

12. ESCAPEMENT. 

13. -ESCAPEMENT W H E E L AND PINION SHAFT. 

14. MAIN SHAFT. 

15. COMMUTATOR. 

16. LARGE GEAR, with pinion and shaft. 

17. SMALL GEAR, with pinion, shaft and nut. 

1 " 18. PUSH BUTTON. 

19. POINTER. 

20. BRACKET, for commutator springs. 

21. H A R D RUBBER INSULATION, for commutator springs. 

22. STRAIGHT COMMUTATOR SPRING. 

23. OFFSET COMMUTATOR SPRING. 

24. SCREW STUD, for joining Nos. 2 and 4. 

25. STUD, for joining Nos. 2 and 3. 

26. RATCHET PAWL. 

27. SPRING, for ratchet pawl. 

28. RATCHET WHEEL. 

29. CHAIN WHEEL, for Nos. 30 and 31. 

30. PUSH BUTTON STEM. 

31. STATIONARY BRACKET, for chain wheel No. 29. 

32. CHAIN. Give length required. 

33. WIRE TERMINAL. 

34. TERMINAL CONTACT SPRING. 

35. COPPER WIRE IN RUBBER TUBE. Give length required. 
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TRAIN DESCRIBING INSTRUMENTS.—(Continued.) 

No. PLATE 137. 

36. BRASS SCREW AND NUT, y"x8-32, for connection between commutator springs 
and terminal. 

37. BRASS WASHER, Vg'-S/g". ) 

38. RUBBER BUSHING, fa"//'. )- For No. 36. 

39. RUBBER WASHER, fa"-3/g". J 

40. BRASS SCREW AND NUT, y'xi-iO, for connection between commutator springs 
and terminal. 

41. RUBBER BUSHING, /g"-1/". ] 

42. BRASS WASHER, /g"-1/"- \ 

43. BRASS WASHER, y/'-fa". | F ° r N ° ' 4°' 

44. RUBBER WASHER, /g"-1/". 

45. BRASS SCREW, TV"X4-32, for fastening No. 19 to No. 17. 

46. RUBBER BUSHING, y'-3/g", for No. 45. 

47. RUBBER BUSHING, /" x /g"-fa", for insulating wire passing through stud No. 25. 

48. MACHINE SCREW, 3/g" x 10-32, for fastening No. 26 to No. 4. 

49. MACHINE SCREW, y'x 4-32, for fastening No. 11 to No. 2. 

50. MACHINE SCREW, J^"X4-32, for fastening No. 20 to No. 2, and No. 27 to No. 4. 

51. MACHINE SCREW, 3/g" x 8-32, for fastening No. 3 to No. 25. 

52. W O O D SCREW, y"-#5, for fastening No. 2 to No. 1. 

53. BRASS SHAFT, for No. 29. 

54. CASE. 

55. DIAL PLATE. 

56. W I R E TERMINAL. 

57. BRACKET, for fastening No. 55 to No 54. 

58. BRACKET, for No. 65 and No. 77. 

59. MAGNET BRACKET. 

60. NUMBER BASE. 

61. ARMATURE. 

62. MAGNETS. 

63. BACK STRAP. 

64. ROD, for manual operation of the device. 

65. ARMATURE BAR. 

66. HINGE, for No. 68. 

67. POINTER. 

68. RIM, for glass cover. 

69. RING, for holding glass in No. 68. 

70. BRACKET, for Nos. 84 and 85. 

71. TENSION POST AND RING. 

72. BRACKET, for holding No. 74. 
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TRAIN DESCRIBING INSTRUMENTS.-(Continued.) 

No. 

PLATE 137. 
73. PROPELLING LATCH AND SPRING. 

74. HOLDING LATCH. 

75. STOP, for ratchet wheel, No. 77. 

76. BINDING POST TERMINAL. 

77. RATCHET W H E E L , SHAFT AND NUT. 

78. CATCH, for No. 68. 

79. KNOB, for No. 64. 

80. GERMAN SILVER SPRING, for No. 74. 

81. ARMATURE SPRING. 

82. SPRING, for No. 64. 

83. TENSION POST SPRING, for No. 71. 

84. CAPSTAN SCREW, iy x 10-32. ) These are placed in No. 70 for adjusting the 

85. CAPSTAN SCREW, 5/g" X 10-32. ) P^y of No. 63. 

86. MACHINE SCREW, J^"x8-32, for fastening No. 58 to No. 55. 

87. MACHINE SCREW, 3, g" x 8-32, for fastening No. 56 to No. 55. 

88. W O O D SCREW, TV'-#5, for fastening No. 78. 

89. W O O D SCREW, 3/g"-%b, for fastening Nos. 90 and 57. 

90. BRACKET, for No. 64. 

91. MACHINE SCREW, //' x4-32, for fastening magnet wires to No. 56. 

92. COPPER WASHER, /g"-3/g", for No. 91. 

93. MACHINE SCREW, /2" x2-64, for No. 73. 

94. MACHINE SCREW, fa" x 2-64, for No. 74. 

95. MACHINE SCREW, %"x8-32, for Nos. 60 and 63. 

96. MACHINE SCREW, TV'X4-32, for fastening No. 57 to No. 55. 

97. MACHINE SCREW, 5/s" x 8-32, for joining Nos. 59, 61 and 62. 

98. MACHINE SCREW, I^"X4-32, for No. 66. 

99. BINDING POST AND NUT. 

100. BRASS NUT, 10-32, for Nos. 24 and 99. 

101. BRASS WASHER, fa"-1/", for No. 99. 

102. RUBBER WASHER, fa"-3/g", for No. 104. 

103. MACHINE SCREW, ^ " X 3 - 5 0 , for Nos. 22, 23, 75 and 80. 

f -{ 104. MACHINE SCREW, y x 8-32, for Nos. 34, 58, 59 and 70. 

105. W O O D SCREW, 3/g"-m, for No. 106. 

106. HANGER, for Nos. 1 and 54. 

107. NUMBER PLATE. 

108. N U M B E R PLATE RIM. 

109. N U M B E R PLATE CRYSTAL. 
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PLATE 138. 

10 r 
13 

14. 

17 

18 

19 
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Track Instrument. 
PLATE 13.S. 

"PHIS 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) projects from the stand 

where it is engaged with the jaw (No. 3), to the rail; its relation with the latter 

is shown in the upper figure. 

The jaw passes up through the stand and carries in its upper end the con­

tact rod (No. 5), which, in its turn, is encircled by the rings Nos. 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. The cap (No. 2) which ordinarily rests 

upon the top of the stand is here shown detached from the other parts, in order 

that the construction of the instrument may be more clearly shown. 

No. O R D E R BY PLATE A ND N U M B E R . 
1. STAND. 

2. CAP. 

3. JAW. 

4. H A R D RUBBER BASE, for contact springs. 

5. CONTACT Ron. 

(;. PIPE AND UNION, 3//', for containing wires. 

7. FULCRUM CASTING. 

8. FULCRUM PIN. 

9. OPERATING LEVER. 

10. SPLIT COTTER, rV'xl^", for No. 8. 

11. CONTACT SPRING, for closed circuit. 

12. CONTACT SPRING, for open circuit. 

13. CONTACT RING, with rubber bushing. 

14. H A R D RUBBER RING, stop for No. 1.".. 

15. IRON MACHINE SCREW, /" x rV"-18, for fastening No. 4 to No. 1. 

16. IRON MACHINE SCREW, 7/g" x 3 g"-16, for fastening No. 2 to No. 1. 

17. BRASS MACHINE SCREW, //' x8-32, for fastening Nos. 11 and 12 to No. 4. 

18. BRASS WASHER, fa"xfa", for No. 17. 

19. GUIDE AND NUTS, for No. 5. 
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Parts of High and Low Union Stands. 
PLATE 140. 

ORDER BY PLATE AND NUMBER. 

HEAD. 

SHAFT. 

BASE. 

LEVER CASTING. 

LEVER. 

CRANK PIN ( 1 ^ " X 5 " ) , nuts and cotters i1/" xiy"), for switch rod connection. 

WASHER, l1//' diameter for No. 6. 

LOCK PIN. 

D O W E L PIN, /2" xl", for joining Nos. 4 and 5. 

D O W E L PIN, //' x',33/", for joining heads Nos. 1 and 14 to shafts 2 and 13. 

RIVET, y'xiy, for joining vanes to target rod No. 12. 

TARGET ROD. 

SHAFT. 

HEAD. 

BASE. 
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PLATE 141. 
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High and Low Automatic Stands. 
PLATE 141. 

IN ORDERING ANY SWITCH STAND GIVE THE THROW OF THE SWITCH. 

T H E 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 L o w S T A N D 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 

O n the H K ; H S T A N D 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. 

VANE SOCKET. —In ordering give the shape that is needed to suit the lamps. 
HEAD. 

HANDLE. 

SWITCH ROD. 

LOCKING R O D 

SHAFT. 

MAIN CASTING. 

SPRING. 

LOCK CASTING. 

LINK. 

TURNED PIN, ̂ "x2y8", for the jaw on the switch rods. 

BOLT AND NUT, 3/g"xl3/g", for joining switch rod and lock casting. 

BOLT AND NUT, /"xl1/", for handle. 

BOLT AND NUT, y'xl1/", 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. 

M A I N CASTING. 

HANDLE. 

HEAD. 

LOCKING ROD. 

SHAFT. 

323 



PLATE 143. 
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Various Rigid Switch Stands. 

IN ORDERING SWITCH STANDS GIVE THE THROW OF THE SWITCH. 

PLATE 143. 

M 

x S 
a z 
M S u 
? o * 

Z a! 
H < ~ 

£ s s 
« s , 

o g & 
z z w 
S H ., 

O g 

A. THREE T H R O W " H A R T " SWITCH STAND. 

B. SINGLE GROUND SWITCH STAND, arranged to operate a single or double slip with 
rigid froes. 

C D O U B L E G R O U N D SWITCH STAND, arranged for operating a single or double slip 
with movable frogs. 

D. SINGLE G R O U N D SWITCH STAND, with adjustable connecting rod. For ordinary 
track work 

E. SINGLE G R O U N D SWITCH STAND, for narrow gauge or very light track work. 

F. L A M P STAND, for use in connection with Figs. A, B, C, D and E. 

G. BELL CRANK. ) 

„ „ r For use in connection with movable frog: and slip work. 
H. T CRANK. & ' 

No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

ORDER BY PLATE AND NUMBER. 

1 

J 

VARIOUS LINKS, see Figs. B and C. 

EYE ROD, see Fig. B. 

WASHER, I1/", for No. 10. 

SCREW JAW. ) 

\ For Nos. 8 and 9. 
JAM NUT. j 

VARIOUS LINKS, see Figs. C and D. 

STUD, for No. 11. 

BASE. 

CRANKS. 

Relating to Figs. G and H. 

Relating to Fig. F. 

DRIVING ROD. 

LAMP SPINDLE 

ROCKER. 

BRACE. 

BUSHING. 

BASE. 

BRIDLE ROD. 

SWITCH ROD. 

STAPLE, for Nos. 23, 24 and 25. 

For stub switch ; in ordering give gauge of track and section of rail. 
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VARIOUS RIGID SWITCH STANDS.-(Continued.) 

No. PLATE 143. 
23. SWITCH LEVER, for Figs. B and C. 

24. SWITCH LEVER, for Fig. D. - In ordering give the throw of the switch. 

25. SWITCH LEVER, for Fig. E. 

26. STUD, for single links on Figs. C, D and E. 

27. STUD, for double links on Figs. B and C, and for Nos. 28, 29, 30 and 31. 

28. BASE, for Fig. C. 

29. BASE, for Fig. B. 

30. BASE, for Fig. D. 

31. BASE, for Fig. E. 

32. TARGET, this may be made of any desired shape. 

33. BOLT AND NUT, for supporting No. 36. 

34. HASP. . Relating to Fig. A. 

35. FRAME. 

36. SWITCH LEVER. 

37. TURNED PIN, 7/g" x2l/g", for jaws on Nos. 1, 2, 6 and 9. 

38. BOLT AND NUT, for joining Nos. 17 and 19. 

39. HEX. NUT, for Nos. 26 and 27. 

40 RIVET, for fastening No. 32 to No. 36. 

41. RIVET, for No. 34. 

42. RIVET, for No. 15. 

43. SPLIT COTTER, for No. 37. 

44. SPLIT COTTER, for Nos. 26, 27 and 33. 

45. SPLIT COTTER, for No. 14. 

46. WASHER, for Nos. 26, 27 and 33. 

Railroad Crossing Frogs. 
PLATE 144. 

IN ORDERING FROGS GIVE THE ANGLE, THE GAUGE OF TRACK, THE WEIGHT, SECTION AND PUNCHING 
OF THE RAIL. 

F IGURES A, B and 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. CLAMPED FROG. 
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PLATE 144. 
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PLATE 145. 
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Two Forms of Continuous Rail Crossings. 

PLATE 145. 

IN ORDERING FROGS GIVE THE ANGLE, THE SECTION OF RAIL AND ITS PUNCHING. 

T H E 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. 
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PLATE 146. 

SECTION A B. 

SECTION E F. 
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Rigid Frogs. 
PLATE 146 

IN ORDERING FROGS GIVE THE ANGLE, THE LENGTH, THE SECTION OF RAIL AND ITS PUNCHING. 

T H E illustrations given 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 

rails together. 

These frogs are made of any length and of any section of rail. 

A-B. BOLTED FROG. 

C-D. CLAMPED FROG. 

E-F. PLATE FROG. 
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PLATE 147. 
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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. 

T ^ H E S E 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. BOLTED FROG. 

G-K. CLAMPED FROG. 

L-M. PLATE FROG. 
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PLATE 148. 
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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 A L L 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 RAIL FROG. 

G-K. CLAMPED SPRING RAIL FROG. 

L-M. RIVETED SPRING RAIL FROG. 
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PLATE 149. 
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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. H I N G E D F R O G . — A n experimental 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 greatly increasing the cost, and we believe that 

it does so. W e are prepared to build this frog of all sizes and weights of rail. 

E-K. T H E W O O D 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 & A m b o y 

R. R., has since been in constant service at many places on the United Railroads 

of N e w Jersey Division, 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, in the fact that it has no 

loose small parts, and that it remains in the position in which it was left by the last train 

that used it. The last particular ensures its long life, since no matter in which direction the 

frog is most used it adapts itself to the condition, always furnishing a continuous rail to a 

train moving in either direction. The point rails are riveted to the main plate; the wing 

rails are joined by the straps shown on the plan and the sections E F—G H, and are free 

to move when impelled by a wheel flange, which, however, never acts unless the frog is in 

the wrong position. 



PLATE 150. 
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Simple Split Switches.—Derail. 
PLATE 150. 

IN ORDERING SWITCHES GIVE THE LENGTH, THE GAUGE OF THE TRACK, THE DESIRED THROW, 
THE SECTION OF THE RAIL AND ITS PUNCHING. 

A-B. T H E R I V E T E D S W I T C H . — T h i s we consider the best form of split switch. There is 

not a weld anywhere in the arrangement shown, and, except in the adjustable 

front-rod feature, there need not be a nut. The adjustable front-rod, which is at 

times provided with a spring, renders it possible to use a switch of a certain 

width with switch stands of widely varying amounts of throw. The switch may­

be furnished with or without the adjustment, and either with or without the 

spring. 

C-D. M a n y 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. 

D E R A I L . — 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 usuallv 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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PLATE 151. 
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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. 

\ A / E I L L U S T R A T E 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 with frogs varying between and 

including Nos. 6 and 15; these limits may even be exceeded, but experience has 

proved that it is not advisable; for passenger traffic, slips in connection with 

a No. 8 Movable Frog (Plate 145) are found to be entirely reliable. 

O n Plate 151 the double slip is shown in connection with a movable frog 

and the single slip with a rigid frog, but it is to be understood that either 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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LOCKS, FACING POINT, BRIDGE AND BOLT, . . . . . . . . . . . 40 to 46 

LOCK, SWITCH, FOR ELECTRO-PNEUMATIC BLOCK SIGNAL SYSTEM, . . . . . . . 200 to 208 

Low AND HIGH AUTOMATIC SWITCH STANDS, . . . . . . . . . . . 320 to 323 

Low AND HIGH UNION SWITCH STANDS, . . . . . . . . . . 316 to 319 

LUGS FOR PIPE AND WIRE, 76 and 77 

MACHINE, DOUBLE GROUND LEVER, INTERLOCKING, ......... 26 and 27 

MACHINE, ELECTRO-PNEUMATIC, INTERLOCKING, 142 to 155 

MACHINE, ELECTRO-PNEUMATIC, PUSH-BUTTON, 186 to 190 

MACHINE, SAXBY & FARMER IMPROVED INTERLOCKING, . . . . . . . . . 8 to 18 

MACHINES, INTERLOCKING, VIEWS OF 8, 10, 20, 24, 26, 142, 147, 151 and 285 

MACHINE, STEVENS INTERLOCKING, . . . . . . . . . . . . . 20 to 23 

MACHINE, TRIPLE GROUND LEVER, INTERLOCKING, . . . . . . . . . . 24 and 25 

MECHANICAL SIGNALING PATENTS, . . . . . . . . . . . 19 and 39 

MECHANICAL SLOT QQ an(j 91 

MOVABLE FROG AND FONTAINE CROSSING, • • - . . . . . . . . 328 and 329 

MOVEMENT, DOUBLE POINT SWITCH AND LOCK, ELECTRO-PNEUMATIC, 164 to 171 

MOVEMENT, DOUBLE POINT SWITCH AND LOCK, MECHANICAL, . . . . . 48 to 51 

MULTIPLE BRIDGE COUPLER, . . . . . . . . . 56 to 59 

MULTIPLE PUSH-BUTTON INSTRUMENT, • • • . . . . . . . 292 and 293 

ONE POINT RELAYS, 274 and 278 

PATENTS RELATING TO ELECTRIC SIGNALING, 217 and 261 

PATENTS RELATING TO ELECTRO-PNEUMATIC SYSTEM, 163 
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PATENTS RELATING TO MECHANICAL SIGNALING, 

PENNSYLVANIA LINES W E S T OF PITTSBURG, M A I N LINE SIGNALS 

PIPE AND WIRE, ADJUSTMENT DEVICES FOR, 

PIPE AND WIRE CARRIERS, 

PIPE AND WIRE COMPENSATORS, . . . . 

PIPE AND WIRE LUGS, 

PIPE AND WIRE, PARTS RELATING TO (MECHANICAL), 

PIPE AND WIRE, TRUNKING FOR ELECTRIC AND ELECTRO-PNEUMAT 

PIPE CARRIER FOUNDATION, 

PIPE COMPENSATOR FOUNDATION, 

PIPE, ELECTRO-PNEUMATIC, STAKE A N D GUIDE 

PIPE FITTINGS, ELECTRO-PNEUMATIC SYSTEM, 

PIPE SELECTOR, . . . . . 

PLANS OF TRACKS AND SIGNALS, 

PNEUMATIC, . . . . . 

POT SIGNALS ( MECHANICAL ), 

PUSH-BUTTON INSTRUMENT, MULTIPLE, 

PUSH-BUTTON MACHINE, ELECTRO-PNEUMATIC, 

PAOE. 

19 and 39 
98, 100 and 110 

80 and 87 

78 to 80 

70 to 72 

70 and 77 

82 to 84 

228 and 229 

74 and 75 

74 and 75 

228 and 229 

204 and 205 

32 and 33 

47, 73, 119, 249, 281 and 291 
SEE ELECTRO-PNEUMATIC. 

128 and 129 

292 and 293 

186 to 190 

RAIL BRACE, . . . . . . . 

RAIL CLIP FOR ELECTRO-PNEUMATIC DETECTOR BARS 

RAIL CLIP FOR MECHANICAL DETECTOR BAR, 

RAIL LOCK FOR BRIDGES, 

RAILROAD CROSSING FROGS, MOVABLE, 

RAILROAD CROSSING FROGS, ORDINARY, 

RELAY BOX AND BATTERY HOUSINGS, 

RELAY, FUSE SHUNT, 

RELAYS, DUST-PROOF, 

RELAYS, INTERLOCKING, 

RELAYS, O N E POINT, 

RELAYS, SEALED BASE, 

RELAYS, T H R E E POINT, 

RELAYS, T W O POINT, 

RESISTANCE COIL, 

RIGID FROGSi 

RIGID SWITCH STANDS, VARIOUS, 

ROCKING SHAFTS AND CRANKS, ELECTRO-PNEUMATIC 

ROCKING SHAFTS AND CRANKS, MECHANICAL, 

RODS, DEFLECTING, . . . . . 

52, 54, 166 and 168 
160 and 168 

52 to 54 

40 to 46 

328 and 329 

326 and 327 
234 and 235 

282 
264, 274, 278 and 282 

266 to 272 
274 and 278 

274 to 270 
264 and 282 

274 and 282 

196 and 197 
330 and 331 

324 to 326 

166 to 109 

04 to 68 

68 and 69 

SAXBY & FARMER IMPROVED INTERLOCKING MACHINE, 

SCOTCH BLOCK, 

SCREWS, LAG, AND BOLTS, 

SEALED BASE RELAYS, 

SELECTOR, CABIN WIRE, 

SELECTOR, FOUNDATION, 

SELECTOR, H O O K GEAR, 

SELECTOR, PIPE, 

SELECTOR, STANDARD WIRE, 

SEMAPHORE CASTINGS, M A I N LINE, ELECTRO-PNEUMATIC, 

SEMAPHORE CASTINGS, M A I N LINE, MECHANICAL, 

SEMAPHORE, ILLUMINATED, 

108, 

8 to 18 

62 and 63 

82 to 84 

274 to 276 

36 to 38 

74 and 75 

34 and 35 

32 and 33 

28 to 31 

180 and 181 

110 and 116 

120 and 121 
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SEMAPHORE INDICATORS (for use in cabin), 

SEMAPHORE POST FITTINGS, MAIN LINE, ELECTRO-PNEUMATIC 

SEMAPHORE POST FITTINGS, M A I N LINE, MECHANICAL, 

SEMAPHORE POST WITH INDICATORS, M A I N LINE, 

SHACKLES, WIRE, . . . . . . . . 

SHUNT RELAY, FUSE, 

SHAFTS, ROCKING, AND CRANKS, ELECTRO-PNEUMATIC, 

SHAFTS, ROCKING, AND CRANKS, MECHANICAL, 

SIGNAL AND SWITCH AUTOMATIC CIRCUIT BREAKERS, 

SIGNAL AND SWITCH LAMPS, . . . . . . 

SIGNAL CYLINDER CIRCUIT BREAKERS, ELECTRO-PNEUMATIC, 

SIGNALS AND TRACKS, PLANS OF, . . . . . 

SIGNALS AND TRACKS, VIEWS OF, 15, 43, 55, 81, 85 

SIGNALING, A U T O M A T I C BLOCK, DESCRIPTION OF, 

SIGNALS, BLOCK, AUTOMATIC, ELECTRIC BANNER, TARGET AND DI 

SIGNALS, BLOCK, MECHANICAL STATION, . . . . 

SIGNALS, BRACKET POST, ELECTRO-PNEUMATIC, 

SIGNALS, BRACKET POST, MECHANICAL, . . . . 

SIGNALS, DWARF, ELECTRO-PNEUMATIC, . . . . 

SIGNALS, DWARF, MECHANICAL, . . . . . 

SIGNALS, IRON POST, MAIN LINE, ELECTRO-PNEUMATIC, . 

SIGNALS, IRON POST, MAIN LINE, MECHANICAL, 

SIGNALS, M A I N LINE, CHICAGO & NORTHWESTERN RAILWAY, 

SIGNALS, M A I N LINE, ORDINARY MECHANICAL, 

SIGNALS, M A I N LINE, PENNSYLVANIA LINES W E S T OF PITTSBURG, 

SIGNALS, POT, MECHANICAL, . . . . . . 

SIGNALS, T H E UNION ELECTRIC BANNER, TARGET AND DISC, 

SIGNAL VALVE AND CYLINDER, ELECTRO-PNEUMATIC, 

SIGNAL WIRE, MECHANICAL INTERLOCKING, 

SINGLE POINT RELAYS, 

SLIP SWITCHES, SINGLE AND DOUBLE 

SLOT, ELECTRIC, . . . 

SLOT, ELECTRO-PNEUMATIC, 

SLOT, MECHANICAL, 

SPLIT LINK, . . . . 

SPLIT SWITCHES AND DERAIL, 

SPRING RAIL FROGS, M O D E L OF 1893, 

SPRING RAIL FROGS, ORDINARY, 

STAKE AND GUIDE FOR PIPE, ELECTRO-PNEUMATIC, 

STAKE FOR WIRE CARRIERS, MECHANICAL, 

STANDARD WIRE SELECTOR, . . . . . 

STANDS FOR OPERATING BLOCK SIGNALS, MECHANICAL, 

STANDS, SWITCH, HIGH AND L O W AUTOMATIC, 

STANDS, SWITCH, HIGH AND L O W UNION, 

STANDS, SWITCH, VARIOUS RIGID, . . . . 

STATION BLOCK SIGNALS, MECHANICAL, 

STEVENS INTERLOCKING MACHINE, . . . . 

STEVENS INTERLOCKING MACHINE, ELECTRIC LOCK FOR, 

STORAGE BATTERIES AND GOVERNING DEVICES, 

SWITCH AND LOCK MOVEMENT, DOUBLE POINT, ELECTRO-PNEUMATIC, 

SWITCH AND LOCK MOVEMENT, DOUBLE POINT, MECHANICAL, 

SWITCH AND SIGNAL, AUTOMATIC CIRCUIT BREAKERS, 

SWITCH AND SIGNAL LAMPS, . . . . . . . 

SWITCH CYLINDER AND VALVE, DIRECT-ACTING, ELECTRO-PNEUMATIC, 

SWITCH CYLINDER AND VALVE, INTERLOCKING, ELECTRO-PNEUMATIC, 

115 

47, 73, 119, 

159, 191, 209, 

PAOE. 
300 to 305 

180 and 181 

112 and 116 

104 and 116 

82 to 84 

282 to 284 

166 to 169 

64 to 68 

224 to 226 

130 and 131 

176 and 177 
249, 281 and 291 

213, 227 and 273 

230 to 234 

238 to 248 
98 and 99 

178 and 179 

106 and 107 
182 to 184 

122 to 127 

185 
116 to 118 

102 and U O 

104 and 105 

98, 100 and 110 

128 and 129 

238 to 248 
172 to 175 
82 and 83 

274 and 278 

340 and 341 
214 to 216 

210 to 212 
90 and 91 

82 and 83 
338 and 339 
334 and 335 

332 and 333 

228 and 229 
74 and 75 

28 to 31 

96 and 97 
320 to 323 

316 to 319 

324 to 326 
98 and 99 

20 to 23 
262 and 263 

196 and 197 

164 to 171 

48 to 51 
224 to 226 

130 and 131 

192 and 193 

156 to 162 

35o 
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SWITCHES FOR CHANGING DIRECTION OF ELECTRIC CURRENT, 

SWITCH LOCK FOR ELECTRO-PNEUMATIC BLOCK SIGNAL SYSTEM, 

SWITCH STANDS, HIGH AND L O W AUTOMATIC, 

SWITCH STANDS, HIGH AND L O W UNION, 

SWITCH STANDS, VARIOUS RIGID, 

SWITCHES, SLIP, DOUBLE AND SINGLE, 

SWITCHES, SPLIT, AND DERAIL, 

PAGE. 
200 and 201 
206 and 208 

320 to 323 

316 to 319 

324 to 326 

340 and 341 

338 and 339 

TARGET, BANNER A N D DISC SIGNALS, UNION ELECTRIC, 

TESTING INSTRUMENTS, ELECTRIC, 

THREE POINT RELAYS, . . . . . . . 

THREE-THROW SWITCH STAND, HARP, 

TOOLS FOR ELECTRIC AND ELECTRO-PNEUMATIC WORK, 

TOWERS FOR INTERLOCKING MACHINES, . . . . . 

T R A C K AND CONNECTING WIRES, ) 

T R A C K CIRCUIT, PARTS RELATING TO, i 

T R A C K INSTRUMENT, . . . . . . . . . 

TRACKS AND SIGNALS, PLANS OF, 

TRACKS AND SIGNALS, VIEWS OF, 15, 43, 55, 81, 85 

TRAIN DESCRIBING INSTRUMENT, . . . . . . 

TRIPLE G R O U N D LEVER INTERLOCKING MACHINE, 

TRUNKING FOR PIPE AND WIRE, ELECTRIC AND ELECTRO-PNEUMATIC, 

T W O POINT RELAYS, 

115 

47, 73, 119, 

159, 191, 209, 

238 and 248 

220 and 221 

264 and 282 

324 to 326 

218 to 220 

134 to 137 

230 and 237 

312 and 313 

249, 281 and 291 

213, 227 and 273 

300 to 311 

24 and 25 

228 and 229 

274 and 282 

UNION BLOCK INSTRUMENT, . . . . . . . . . 

UNION ELECTRIC BANNER, TARGET AND DISC SIGNALS, . . . . . 

UNION ELECTRIC LOCK FOR SAXBY & FARMER INTERLOCKING MACHINE, 

UNION LOCK AND BLOCK SYSTEM, DESCRIPTION OF, . 

UNION SWITCH STANDS, HIGH AND LOW, . . . . . . 

250 to 257 

238 to 248 
250 to 253, 258 to 260 

250 to 253 

316 to 319 

VIEWS OF ELECTRIC INSTRUMENTS IN CABIN, 

VIEWS OF INTERLOCKING MACHINES, . 

VIEWS OF TRACKS AND SIGNALS, 

WELL AND CHUTES FOR BATTERIES. RELAY B 

WESTINGHOUSE AUTOMATIC ENGINE, . 

WESTINGHOUSE ELECTRIC GENERATOR, 

W H E E L FOUNDATION, . . . . 

WHEELS FOR CHAIN, . . . . 

WIDE AND DOUBLE JAWS, 

WIRE AND PIPE, ADJUSTMENTS FOR, 

WIRE AND PIPE CARRIERS, . 

WIRE AND PIPE COMPENSATORS, . 

WIRE AND PIPE LUGS, 

WIRE A N D PIPE, PARTS RELATING TO, 

WIRE AND PIPE, TRUNKING FOR, ELECTRIC 

WIRE CARRIER STAKE, 

WIRE EYES, . . . . 

WIRE FOR MECHANICAL SIGNALS, 

WIRES, ELECTRIC CONDUCTING, . 

WIRE SELECTOR, STANDARD, 

WIRE SHACKLES, . . . . 

WIRES, T R A C K AND CONNECTING, 

ELECTRO 

277 
. 8, 10, 20, 24, 26, 142, 147, 151 and 285 

15, 43, 55, 81, 85, 115, 159, 191, 209, 213, 227 and 273 

234 and 235 

202 and 203 

198 and 199 

74 and 75 

92 to 95 

76 and 77 

86 and 87 

7S to 80 

70 to 72 

76 and 77 

82 to 84 

PNEUMATIC, . 228 and 229 

74 and 75 

82 and 83 
82 and 83 

222 and 223 

28 to 31 

82 and 83 

230 and 237 

THE END. 
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