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PREFACE.

The evolution of a mechanical art results in the simplification
of its apparatus. The less the number of subsidiary devices
employed, and consequently the greater the number of their
independent functions, the higher the state of this art. Signal
ing accessories, although of rapid development, have not as yet
undergone the usage test that is the prerequisite to standardiza
tion and the elimination of impracticable differentiated struc
tures. In surveying the heterogeneous types of construction
employed in the signal equipment of a representative rail
road system, the difficulty of selection and representation,
with respect to relative significance, becomes apparent.
In a book of this character, it is extremely difficult to intelligi

bly exhibit continuous circuits of any great complication, owing
to the restricted space available for illustrations, insets not
having been resorted to. The history of signaling is not touched
upon, as it is irrelevant to the character of the present work.
Railroad tenns have also been omitted, as they are meaningless
to the average reader.

All-electric interlocking, a natural development of the older
mechanical and electro-pneumatic interlocking, is given the
attention that its importance merits. Electric railway signals
are described as fully as seems advisable, since they are in a
transitory state of rapid progress. Electro-gas and three-posi
tion signals, representing the highest development of the art
in America, have been treated not only from an electrical stand
point, but also from a structural point of view.

This book is intended for the signal and railway engineer, the
electrician, and the layman; and it is modestly hoped that it
will appeal to all in any way concerned with signaling.
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The old argument of normal danger vs. normal clear is not
taken up; nevertheless, data on both these systems of indication
is given throughout the book, the reader being left to his own
conclusions as to their relative merits.

The writer wishes to acknowledge several courtesies received
from the signal companies whose products have of necessity
been described, and also to Messrs. H. S. Balliet, J. C. Jones,
B. H. Mann, M. E. Smith, W. W. Slater, and A. J. Wilson.

Criticisms are respectfully invited.
R. S.

WlLKESBARKE, Pa.
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INDEX.

Advance sigflal, 1.
All-electric interlocking, 142,179-200.
Allen town Terminal R. R., circuits,

42-47.

Annunciator, drop, 158, 159.
Armature, use of neutral, 51.

use of polarized, 52.
Arresters, lightning, 129, 130.
Atlas insulated joint, 101.
Automatic motor brake, 41.
Automatic signals defined, 1.

Batteries, 84-94.
types of, 84.

Bell circuits, 38, 40, 42.
Bell-indicator, 139, 140.

Block signals defined, 1.
Bonds, inductive, 225.

track, 96, 97.
Brakes, automatic motor, 41,120-122.
Breakers, circuit, 25.

Cells, renewing and patching, 88, 89.
thermo-electric, 14.
types of, 84.

use of primary, 14.
Charging storage batteries, 90-93.
Circuit breakers, 26.

controller, 59.
controllers, magnetic, 70-73, 159.
coupler, 102.

Circuits, at interlocking tower, 46,
74.

crossing signal, 25.
controller, 16.
disk, 15.
electro-gas signal, 167-169.
electro-pneumatic, 160, 161.
normal clear, 50-67, etc.
normal danger, 30-49, etc.
open track, 12, 143-146.

semi-automatic, 18, 48, 49, 68-83,
etc.

Circuits— CordinueA,

siding control, 23.
simple, 15-29.
simple normal clear, 20.
simple normal danger, 9.
single track, 41, 42.
supplemental bell, 17, 38-42.
three-position, normal danger, 45-48.
working, 8.

Clear conditions, false, 10.

C. N. 0. & T. R. R. circuits, 34-36.
Coleman's apparatus, 106-112.
Common line, 30-47, 53, 57.
Commutator, 69.

Control circuits, defined, 8.
Control, semi-automatic, 18, 48, 49.
semi-automatic track circuit, 19.

Controlled manual systems, 105-118.
Controllers, duplex rotary, 154, 155.

rotary switch circuit, 153, 154.
use of lever circuit, 116.
use of duplex rotary, 117.
use of foot, 118.

Cut-out, 192, 193.
Cutouts, relay, 13.
Cut-section, 2, 56.
connections at, 103, 104.

Danger conditions, false, 10.
Detector bars, use of, 178.
Disk indicator, 132, 133.
instrument, 132.
mechanism, 151, 152.

Distant signal control, 15.
D. L. & W. R. R., circuits on, 74-83,

192, 193.
Double electromechanical slot, 138,

139.

route interlocking, 179.
semaphore motor mechanism, 136-

138.

track circuits, 38, 39, 52, 53.
241
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Edison cell, 87.
Electric locking, 170-178.

locking defined, 170.
locks, 74.
railway signals, 215-225.
releases, 172, 173.
slots, 106-110, 113-116, 138, 139.

Electro-gas signal apparatus, 161-167.
circuits, 167-169.

Electro-pneumatic signal circuits, 160-
161.

Erie R. R., circuits on, 238-240.
Eureka signals, 217-219.

Failures at clear, 11.
at danger, 11.

G. E. three-position circuits, 207 211.
three-position signals, 209-214.

Gordon cells, 84 86.
Grafton three-position signals and cir

cuits, 201-207.

Hall Signal Co. apparatus, 131-141.
three-position electro-gas signal, 214.

Hewett open-track circuits, 143-146.
Hold-clear coils, 43.
Home signal defined, 1.

Indication of block's condition, 2.
Indicator circuits, 38.

disk, 132, 133, 157, 158.
magnetic circuit controller, 70-73.
polarized, 155, 156.
semaphore, 157.
switch, 25, 140.
use of polarized, 13.

Installing track cells and relays, 102,
103.

Instrument, disk, 132.
switch, 140.
track, 96, 97.

use of switch, 22, 23, 99, 100.
Insulation of switch rods, 100.
Interlocking, all-electric, 42, 179-200.

machine, 193-196.
machine lock, 172.
relay, 134.
use of, 2.

Joints, making wire, 227, 228.

Key, spring, 70.
Kinsman signals and circuits, 221-

225.

Lamps, use of incandescent, 43, 44.
Lehigh Valley R. R., circuits, 42-47.
Leonard's control scheme, 112, 113.
Lever appurtenances, 195, 196.

circuit controller, 68, 72-74.
Lightning arresters, 129, 130.
overcoming effects of, on relay con

tacts, 126.

Line-wire circuits, 22-48.
Lock and block arrangement, 112.
Locking, electric, 171-178.
L. S. & M. S. R. R., circuits on, 237,

240.

Magnetic circuit controllers, 70-73,
175.

Maintenance, etc., of signals, 226-240.
Manual signal control, 105, 106.
Mercury rectifiers, use of, 91-93.
Missouri Pacific R. R., circuits on, 58,

60.

Motor brakes, 120-122.
control relays, 40.

Motors, signal, 119-122.

Neutral armature, use of, 51.
New York subway signals, 215.
Normal clear circuits, 50—67.
simple, 20.
Union, 147-149.

Normal danger circuits, 30-49.
Hall, 141-146.

simple, 21-23.

Outlying switch lock circuits, 175,176.
Overlaps, circuits, 104.
use of, 25, 56-64.

Patching cells, 226.
Permissive signaling, 106.
Polarized, armature use of, 52.
normal clear circuits, 50-52.
relay, 123-125, 132.

Pole changer, reversible, 199.
Preliminary considerations, 1-14.
Preparatory control functions, 58,

Quadruple breaks, 64, 209.
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Eail joints, 101.
Kectifiers, mercury, 91-93.
Belayed section, 56, 58.
Belays, heavy current, 125.

inspection of, 228-235.
interlocking, 134.
motor control, 40.
neutral, 126, 134, 135.
polarized, 123, 125.
resistance of, 127.
slow-releasing, 69.
Taylor neutral track, 123.
with glass housing, 134-135.

Sector block, 173, 174.
Selector, ground, 199.

hook, 199, 200.
Semaphores, arrangement of, 3.

motor operated, 5.
principles of application, 6, 7.

Siding control circuits, 23, 35, 36.
Signals, advance, 1.

bridge, 5.
distant, 1.
external design of, 4.
enclosed disk, 131,132.
electric railway, 215-225.
electro-gas, 161-167.
electro-pneumatic, 160, 161.
numbering, 2.
semaphore, 3, 5, etc.
semi-automatic, 10, 68.
three-position, 201-214.

Slot, double electro-mechanical, 138,
139.

electric, 106-110.
magnets, 44, 53.
slow-releasing, 129.

Slow-releasing relay, 68, 152, 153.
Southern Pacific B. B., circuits on,

55-59.

storage batteries, 89-93.
Switch contacts, use of, 9.

indicators, 25, 140, 141.
instruments, 22, 23, 42, 99,140.
lock, 170, 175, 176, 196-198.
movement, 196-198.

Tappet bars, 184.
Taylor neutral track relay, 123.
hook selector, 199-200.

Telephone transmitter, 76, 79, 81.
Three-position signals and circuits,

45-48, 201-214.
Track battery inspection, 228.

circuit, the, 95, 104.
control, 54.
instruments, 96, 97.
simple, 95.

Tram staff control circuit, 177, 178.
Transmission gear, 122, 123.

Uni signals, 216, 217.
Union Switch & Signal Co. apparatus,

147-159.

normal clear circuit, 147-149.
United States signals, 219-221.

Voltage curves, relay, 128, 232.
battery, 229.

Voltage, determining battery, 228-234.

Wells, battery, 93, 94.
Wireless or track circuits, 141, 143.
Wires, bond, 96, 97.
Working circuits, 8.




