
Signaling

Communications

Route-type, line-of- light control machine at 111th street controls seven interlocking*

Subway Consolidates Inter-lockings

THE NEW YORK CITY TRANSIT

AUTHORITY has completed ex

tensive modernizing of the signal

system on the Flushing Line, at a

cost of approximately $9.5 million.

The 10-mile line has its west ter

minal in Times Square, New York.

A two-track subway line runs under

the East River to Hunters Point in

Queens; from there it goes on ele

vated structure to Rawson street,

becomes three tracks all the way

to Main street in Flushing, where

it terminates underground. It car

ries some of the heaviest traffic on

the transit system, due to the sharp

population increase in Queens dur

ing recent years. The daily traffic

consists of 275 trains in and out of

the Times Square terminal, operat

ing on a schedule of 90-sec inter

vals during the peak rush periods.

In the past, trains were made up of

nine cars; with completion of the

new signaling and platform exten

sions 11 cars may be operated.

Automatic Control of Facing

Point Switches and Crossovers

One of the new and novel fea

tures of this project is an electronic

train identification system which is

used not only for selective control

of facing point switches, but also

for announcing the class of trains at

station waiting rooms and on in-

New York Subway puts control of seven plants into

one machine and three into another. Project includes

electronic train identification system for automatic

control of facing point switches at interlockings

dicating panels for dispatchers. The

train identification is known as the

"Identra" system.

Rawson street interlocking pro

vides for automatic control of the

switch layout at the start of the

three tracks, indicated on the track

plan. The middle track carries the

express service westbound to New

York in the morning and eastbound

to Queens in the evening rush

periods. This interlocking is con

trolled from either of two ma

chines; the operation is described

later in this article. Automatic op

eration may be established by

operating a lever on the machine

that has control of the interlocking.
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Fig. 1 Block diagram shows basic components of "Identra"

identification system with route selection as used at

electronic train

Rawson street

Detachable train-carried coll has

four-position tuning capacitor

Each train is equipped with an

inert loop mounted on the first car.

The loop has a four-position tuning

capacitor. Capacitor positions are

Off, Local, Express and No Passen

ger. At selected locations a way

side case is equipped with a pair

of coils mounted at a height which

places them opposite the train-

carried coil at a distance of approx

imately 18 in. The case contains an

amplifier, power supply and fre

quency selective networks. The

block diagram in Fig. 1 shows one

wayside coil connected to the out

put of the amplifier and the other

to the input. When the train-car

ried loop passes the wayside coils,

the output of the amplifier is cou

pled to its input. The frequency of

the resultant oscillation will be de

termined by the resonant frequency

of the train-carried, coil capacitor

combination. The signal is sent to

the selective networks. The net

work which accepts the signal will

rectify it and apply the resultant

d.c. to a style KP relay. This relay

will then call for a stick relay in

the tower. The stick relay will in

turn call for the switches in the

route. Once the switches are in

position the signals will clear over

the initiation relays. A call for a

route is held until the train passes

the home signal and the cancella

tion coil. These cancellation coils

have a wide band network which

will accept all classes of trains, re

gardless of the position of the tun

ing capacitor. The relay in this

network will drop the stick relay

that called for the route.

Either of two wayside identifica

tion units may call for the route;

both are located in approach to the

interlocking signals. The first one

will normally call for the route.

This wayside case was located to

give ample time for a route to

clear before the train comes to the

automatic signal marked "A" in

the track diagram. This was done

so the train will normally pass the

automatic signal when it displays a

green aspect. Should the route not

be available, the train may pass

the automatic signal displaying a

yellow and thus clear the route at

the next wayside coil. The automa

tic selection circuits prevent a sec

ond train calling for a route before

the first train has accepted and

canceled its route.

Pushbuttons are located at the

home signals to allow the motor-

man manual selection in case he

finds his route improperly lined.

This selection is effective only when

interlocking is on automatic opera

tion. An illuminated indicator on

the pushbutton unit informs the

motorman when the interlocking

plant is controlled automatically.

Normally, preconditioning and

switch storage is prevented on all

switches. But since preconditioning

is inherent in the automatic opera

tion, loss of shunt protection is

provided by a 5-sec delay timer in

the detector circuit. When the auto

matic operation is in effect, the

circuit must be clear for this time

before the switch locking is re

leased.

The "Identra" system is used to

the commuters' benefit. Identifica

tion signs and warning bells are

provided in waiting rooms. Way

side coils are mounted on then-

cases in the approach to stations;

as the trains pass they will an

nounce their class of service. Stick

relays and timers provide ade

quate ringing time. At the termi

nals, check coils are located to

inform the dispatcher of the classes

of arriving and leaving trains.

New Control Panels

The first phase of the project was

the installation of the signaling

from Times Square to Hunters

Point. This included the new '"UR"

route type control machine at

Times Square. The panel has track

occupancy indications and controls
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City-bound train initiates calls for trailing-polnt switches at Rawson street

for all the interlocking signals up

to Queensboro Plaza station, a dis

tance of 3.1 miles.

The machine at Times Square

controls a diamond crossover and

associated signals by direct wire.

The diamond crossovers at First

avenue and Hunters Point avenue

are controlled by separate code

systems. At First avenue a spot

light type panel was provided for

the maintained It provides indica

tions within the interlocking limits,

switch position indicators, a master

lever key lock, and auxiliary switch

pushbuttons for testing. The new

PN-50 relay racks and code equip

ment are in the old tower, at the

entrance to the tunnel under the

East river.

At Hunters Point avenue a Style

"C" miniature lever machine pro

vides auxiliary control in case of

emergency. The new tower was

built overlooking the crossovers on

the viaduct, where the line comes

out of the subway and goes on ele

vated structure. The auxiliary con

trol machine duplicates all the

signal controls which the Times

Square panel normally performs.

In addition, the auxiliary machine

also provides for emergency re

leases on the switch detector cir

cuits. The "UR" panels that control

remote switch layouts are not pro

vided with the emergency release,

since the operator is required by

rules to check the switches for oc

cupancy before using this feature.

The operator of the auxiliary

machine may take control of the

interlocking at any time. The mas

ter lever is a key lock on the Style

"C" machine, which is normally in

a position to give Times Square

control. Turning the key in the lock

will cause a control indicator light

to flash on both machines if any

lever at Hunters Point is out of

correspondence with the routes set

up by Times Square. The operator

of the auxiliary machine must posi

tion all his levers to agree with his

indication lights. Once this is ac

complished the control will transfer

to the auxiliary machine. This cor

respondence check avoids "kicking

off" signals in making the transfer.

The Hunters Point machine has

red spotlights to indicate track

occupancy. Each miniature signal

lever has a red lamp to indicate

the signal at danger, a yellow lamp

to indicate when the signal is clear.

Both lamps are normally dark.

Switch levers have three lamps:

(1) white—illuminated when the

detector circuit is clear; (2) yellow

—flashes when the switch is travel

ing reverse and steady when indi

cating full reverse; (3) green-

flashes when the switch is traveling

normal and steady when indicating

full normal.

The second important phase of

the overall project was in the

Queens area, where the control of

seven interlockings was consoli

dated into one new route type con

trol machine in an expanded tower

at 111th street. The seven inter

lockings are at Queensboro Plaza,

Rawson street, Fisk avenue, 111th

street, Willets Point East and West,

and Main street. The 111th street,

Willets Point East and West plants

are controlled by direct wire, the

remaining remote plants are con

trolled by high speed multiplex

code. Auxiliary control machines,

similar to the one at Hunters Point,

are provided at Rawson street and

Main street, At Fisk avenue a

maintainers test panel was pro



Fig. 2 Caution controls for automatic signals in the single-block overlap system

vided similar to the one used at

First avenue.

The signal controls are based on

the "single block overlap" system.

In this system a signal will not

change from the red aspect until

the rear end of a train has passed

the second signal in advance. Sig

nals are located to provide braking

distance plus a safety factor in

each block.

Protection is enforced by an

automatic train stop or trip arm at

every interlocking and automatic

signal. When the signal is display

ing a red aspect the trip arm is in

the raised position. If the motor-

man does not observe the restric

tive red aspect of the red signal

the trip arm will come in contact

with the "trip-cock" on the train.

This "trip-cock" is mounted on each

car at a level where it will en

counter the wayside trip arm when

it is in the raised position, and

cause the emergency brakes to be

applied by exhausting the air brake

supply. When the signal displays

a yellow or green aspect the trip

arm is down and will not engage

the "trip-cock" on the train.

The caution control includes two

entire blocks, as shown by the line

marked 5 on the diagram (Fig. 2).

Signal 5 will display red when

either or both the blocks 5T or 4T

are occupied. When the rear of the

train passes signal 3, signal 5 will

go yellow. When train passes signal

2, signal 4 will go yellow and 5

green.

This sequence of aspects is re

quired in coordination with the

automatic train stop, to have a

minimum of an entire unoccupied

block length between the rear of a

train and the second red signal in

approach to it, with its stop in the

up, or trip position.

Automatic Key-By

In order to provide flexibility in

case of circuit failure, or train

trouble, the new automatic and

interlocking approach signals are

provide with an automatic key-by

feature. An "AK" sign, mounted

below the signal head informs the

motorman which signals are

equipped with this feature. At

these locations the insulated joint

is about 8 to 10 ft in approach to

the signal and the automatic trip

arm. The motorman coming upon

a red signal must come to a halt,

then proceed slowly across the in

sulated joint. This will cause the

trip arm to be lowered to clear

before it engages the trip-cock on

the train. He may then proceed at

reduced speed according to rules.

The automatic signals not af

fected by the new work provide a

manual key-by. This feature re

quires the motorman to leave his

cab and insert a kev in the electro-

pneumatic stop valve to clear the

trip arm.

The H control circuits provide a

cycle check of the stop mechanism.

Fig. 3 Station Time Controls
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This feature insures the trip arm

coming to the up or trip position

each time a train passes. If it does

not come up the signal will not

clear for the next train and thereby

is reported to the maintainer.

Station Time Control

The density of traffic during the

rush hours and the additional time

required for loading at stations dic

tated the entensive use of Station

Time signals. Keeping the trains

moving, at reduced speed, is the

function of the system.

Normal controls of the signals

are arranged to have sufficient

braking distance between a train

and the second red signal behind

the train. The distance is based on

the grade and alignment of the

tracks and the maximum attainable

speed.

In order to maintain the operat

ing headway with maximum safety,

special consideration in the signal

layout is required at stations. As

the designed headway is 90 sec

onds, it is necessary to provide

"closing-in" controls.

Referring to Fig 3, the control

line for the normal operating

speeds is represented by the solid

and dotted line.

With a train standing in the sta

tion, a portion of the control of

certain of the signals will be oc

cupied. As the train moves out of

the station it will continue to oc

cupy portions of signal controls. A

method of cutting back the con

trols of the signals entering the

stations is provided in order to

bring the approaching train as

close as possible to the station and

to permit it to enter as the leaving

train moves out.

The dotted portion of the nor

mal control is cut out of the circuit

by means of time relays. The solid

portion of the controls represents

the "cut back" control of the signal.

The solid portion represents the

length of control line that is neces

sary to provide safety when the

speed of the train is kept below

a predetermined value. This pre

determined value is always much

lower than the normal through

speed in the area.

The approaching train enters the

time section marked by an illumi

nated "T" sign. With a train in the

station, 10T and 11T occupied, the

approaching train must proceed

at a predetermined speed, through

section 7T, in order to clear signal

8 to a yellow aspect. As the train

in the station moves ahead, the

following train may proceed at the

prescribed reduced speed through

Style C miniature lever machine for auxiliary control. Train identification

lamps on panel are actuated by "Identra" system. All control machine func

tions automatically start code system without pushing a code start button

section 8T to cut back on the con

trol for signal 9. Signal 9 will clear

to yellow with the train ahead on

section 11T. During non-rush hours

the signals will generally clear on

their normal controls, clue to the

greater time between trains. Time

element relay circuits are designed

to prevent operation when not

needed.

Grade Time Control

Wherever excessively high

speeds could be attained, a system

of normally-danger speed control

(GT.) signals are used. Steep down

grades, sharp curves and long runs

where the attainable speed may be

dangerous, or where the comfort

of the riding public is to be con

sidered, are examples of where the

G.T signals are applied. For ex

ample, east of First avenue, where

this Flushing line "dives" under

the East River and then goes up on

the elevated structure.

Restricted speed is enforced by

timers started over track relays

dropped by the approaching train.

The timers must run their full time

within the prescribed section to

clear the signals. The train has two

chances to clear each signal. This

two-block clearing system allows

for smoother operation of trains

than the conventional one-block

type, where the motorman must al

ways run a timer in approach to a

red signal.

The Grade Time controlled terri

tory is designated by a sign at the

entering point as shown in Fig. 4.

This sign will show the prescribed

speed required in the territory, 30

mph in this case. The entering sig

nal is not G.T. and will display

yellow with an illuminated "S" unit

(Continued on page 34)

FISK AVENUE INTERLOCKING

—..: ,: ---^ri^ : ,— . .—

. »—^"v--"^"^^.-; —.—.

Flsk avenue maintainor's test and indication panel provides switch con

trol when all signals at the interlocking are put full-normal (Stop).

Signals are normally controlled by UR control machine at 111th street
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IRT Consolidates Interlockings

(Continued from page 19)

Reading from top to bottom: G, Y, R in top head of interlocking home

signal are for block indications. Number plate 1962 indicates loca

tion on "C" line. "S" unit Indicates signal in advance will clear

on grade time control. G, R in lower head are for route indications.

"X 43" Indicates interlocking control lever. Call-on Y In bottom unit.

Electro-pneumatic stop mechanism located between rails and trip arm

at right hand side of rail. Box by middle signal head used by motor-

man for manual clearing of trip arm when call-on aspect is displayed

below the signal head. The "S" as

pect indicates that the two blocks

in the control of signal 4 are clear,

and that signal 4 will clear on time

control. If the train travels through

section 2T at 30 mph, signal 4 will

clear to yellow and signal 3 to

green. If the train exceeds 30 mph

and passes signal 3 at yellow, it

must reduce speed in the 3T block

to allow signal 4 to clear on the

second chance timer.

With this type of control, under

certain conditions the trains may

pass all green signals if the proper

speed is observed.

The new "line-of-light" route

type control machines installed at

Times Square and 111th street con

tain some different and interesting

features when compared to ma

chines on other railroads. The pan

els are made of heavy gauge sheet

steel, painted black, with the sym

bols lettering and track plan en

graved and filled with white.

Route pushbuttons are located

on the panel in the center of the

track line. The buttons control the

entrance and exit points for all

routes. Small round lights (spot

lights) located in the track line ad

jacent to a route button are pro

vided for each interlocking signal.

In the track diagram are oblong

plexiglass lenses which are nor

mally dark, but will light white

when a route is established within

the interlocking, red when the track

is occupied.

In order to initiate a route the

operator pushes a button at the de

sired entrance point. The signal in

dication light will show red and all

the available exit points will be

shown by a white light in the track

diagram. Pushing a button at the

selected exit will cause all other

exit lights to go dark and indicate

the entrance with a white light. All

switches in the route will travel to

their selected position at the same

time. While in transit the route

lights over the switch will flash red

at a 75-cpm rate. Once the switches

in the route are lined and locked, a

continuous white line of lights will

be displayed from the entrance to

the exit. The clearing of the en

trance signal will be shown by its

indication light going yellow.

Fleeting Control

Normally a home signal will not

clear again after a route has been

used by a train. If two or more fol

lowing trains are to use the same

route, special "fleeting" control can

be set up as follows: pushbuttons

for entrance and exit in the normal

manner, then go back and turn the

button used for entrance in the di

rection of train movement. Fleeting

a signal will allow it to clear auto

matically as a train moves out of its

control limits.

To cancel a signal manually, the

route button corresponding to the

signal is pulled. The signal indica

tion light next to the button will go

dark, the white route lights will re

main as long as approach or time

locking is in effect.

Call-On aspects are provided on

all home signals. This aspect, Red,

Red, Yellow, may be used in the

event of a track circuit failure, to

allow closing in on a preceding

train or when a slow speed move is

desired. To clear a Call-On when

the track in advance is occupied,

the proper buttons are pushed for

entrance and exit, then a CO push

button is pressed. CO pushbuttons

are grouped on the machine and

labeled according to the number of

the signal. When the Call-On is

displayed, the signal indication

light on the panel will flash yellow.

When the motorman reaches out of

his cab to operate his key-bv lever,

the automatic train stop will clear,

causing the indication light on the

panel to go steady yellow. This

type signal cannot be fleeted, it

must be established each time it is
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A Interlocking Approach Signal Control RB. with Fleet Feature

B Home Signal Control (without Fleet Feature") also Acts as Exit P.B.

C Signal Indication Lamp

D Route Lamp: Also Acts as Entrance and Exit Indicator

E Route Lamp-. Also Illuminates White for Switch Position Indication

F Route Lamp: Also Illuminates White for Reverse Swith Position Indication-,

Also Flashes Red for Switch Transit Indication

G Line-of-Light Unit - Indicates Red for Track Occupancy

Fig. 5 Typical panel indications used on UR llne-of-light control machine

required. Another restriction is that

the approach track must be occu

pied before the operator pushes for

the Call-On.

To clear a Call-On with the track

in advance clear, the button used

for entrance is pushed first; the CO

button pushed second; then the

button used for exit. When work is

being done on the track this signal

will let the motorman know that he

must proceed at a restricted speed.

Because of overlap controls, in

terlocking approach signals are

lever controlled. They are cleared

by pressing their associated route

button; since they require no

switch selection, no exit need be

pushed. If the control line of the

signal requires switches to be posi

tioned, it will be done automati

cally when the route button is

pushed. Once the required switches

have indicated, white route lights

will show from the approach signal

to the next signal in advance.

Flashing White

For example, in Fig. 5, if switch

3 were reverse, pushing the route

burton at signal 2 will automati

cally control crossover 3 to normal.

The route will light white from

signal 2 to signal 4. To inform the

towerman that the switch is locked

if he pushes any route button that

would initiate a conflicting move,

route lights over the switch will

flash white. In the above example,

pushing the route button at signal

10 will flash 3 switch, also signal 2

indication light will flash at this

time to indicate that this signal has

the switch locked. The flashing will

persist until a non-conflicting route

is set up, from 10 to 8, or the lock

ing signal 2, is canceled.

The flashing indication is also

used to inform the towerman of an

overlap lock condition on a facing-

point switch. The control line for

signal 2 includes 7 track circuit

when crossover 5 is reversed. If

signal 2 is clear over switch 3 and

5 normal, and 7 track occupied, al

lowing switch 5 to go reverse would

cause signal 2 to go red, the auto

matic trip arm to come up, possibly

in the face of an oncoming train.

This is prevented by holding the

switch locked normal, until the

train moves off 7 track circuit, or

signal 2 is canceled. To remind the

operator when this condition exists,

the locked switch, 5 in this case,

will flash white when the button at

signal 4 is pushed. Since the switch

is not locked by the immediate de

tector, preconditioning is allowed.

Pressing the button at signal 4 will

cause exit lights to appear at Sig

nals 6 and 8; if the exit is selected

at 8, the selection relays will allow

the switch to be "called" reverse.

However, switch 5 will not move

until track circuit 7 is unoccupied.

Auxiliary switch levers are pro

vided on the panel: (1) To estab

lish a route should a switch fail to

respond to the selection relays. (2)

To preset, lock a switch in position,

before a signal is cleared. (3) To

call for an alternate route, other

than normally called for by the se

lection rays. (4) For test operation.

The switch lever is normally in

center position, pushing and turn

ing—to the left will cause the switch

to go normal, to the right reverse.

Switch light sections will flash red

while the switch is in transit and a

steady white light will show when

locked in the called position.

Routes can now be set up only in

the position indicated by the white

lights.

An emergency switch release

feature is provided to bypass the

detector circuit. To operate, all sig

nals with controls over the switch

must be at stop, with all time lock

ing released. The auxiliary switch

lever must be placed in the posi

tion in which the switch is to be

thrown. After removing the wire

seal on the switch emergency re

lease button, it is pushed. If all the

proper routes are canceled, their

time locks released, a red light will

show on the panel. The operator

must now pull the button and hold

for 45 sec. The light will flash and

the switch will go to its called posi

tion. After the switch has operated

the light will go out. The complete

cycle must be repeated for each

operation and with only one switch

in the plant at a time. No releases

are provided for switches con

trolled by code on the UR ma

chines.

Complete Track Indication

Coverage

Pin-point location of every train

on the line is provided on the UR

control machines and dispatcher

indicator panels. The track indica

tions are received from three

sources: (1) From track repeater re

lays in the tower when the terri

tory to be covered is within the

direct wire control. (2) From the
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Test set-up for 519A indication system.

Cod* transmitter (style PCS7), trans

mitting and line repeating relays (style

PCP) are mounted on top of rack. Test

panel provides power and Indications for

registry (left), storage and field units

Multiplex Code for indications

within remote controlled interlock-

ings. (3) From a two-wire code sys

tem for indications between inter-

lockings. This equipment was used

for the first time on this installa

tion. It is called the Type LM Form

519A Coded Indication System (see

Fig. 6). It is designed to provide

miscellaneous information, such as

track indications, etc.

The system supplies up to 32 in

dications over one pair of line

wires. Office units may be tappet!

off the line at a number of locations

to decode the line pulses. All the

units are adapted to easy mainte

nance by being plug coupled and

interchangeable with other units of

their type. A complete system con

sists of four units, Field, Registry,

Storage and a power supply. The

number of each unit used depends

on the number of indications and

at how many locations they are re

quired.

Field units are plug connected

and can be mounted in the space

of a PN-50B relay. The unit con

tains 10 style LM miniature relays,

which follow the line pulses and

transmit the indications to the of

fice. Registry and Storage units are

Jones plug coupled and shelf

mounted on the tower racks. Reg

istry units contain 16 style L relays

and two style KP relays to inter

pret the information sent in by the

field units. Storage units contain 16

style L relays, each used to remem

ber a decoded indication.

In this code system only one in

dication may be delivered at any

given time. Each indication is

scanned once during every code

cycle. The complete code cycle con

sists of 16 steps, 8 positive and 8

negative for stepping control. This

120-volt stepping pulse is continu

ously supplied from the office; the

cycle period is 4 sec, as shown in

Fig. 6. The registry units are self-

starting and will follow the step

ping pulses; some of the field units

will work only on the positive steps,

the remainder on the negative. Two

indications may be supplied by the

field units during the off time be

tween the stepping pulses, and are

shown in the diagram as the 16-

volt indication pulse. This indica

tion pulse is decoded by the regis

try units and sent to a pick-up

storage stick relay. The storage re

lay will save the indication until

the next time the registry unit scans

the assigned step. The storage unit

in turn operates the lamp or bell on

the indication panel. If the indica

tion pulse does not appear on the

next cycle the registry unit will

shunt the storage relay, allowing it

to drop and turn off the indication

on the panel.

High Speed Control Code

Multiplex Code Control System,

Type S, Form 516B, sends controls

and receives indications at the same

time. The high speed system can

send 50 controls while receiving

100 indications in one second.

To meet the requirements of dif

ferent interlockings economically,

three different applications of the

system were used.

1. Direct current pulse code

using six operating wires. Automa

tic change-over to six spare wires

was provided in case of line failure.

This application is used between

Times Square and First avenue,

also between Times Square and

Hunters Point.

2. Carrier control using two op

erating wires with automatic

change-over to spares. This appli-
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Fig. 6 Block diagram and typical line voltages for 519A simplex code system
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Now transparent coven (below) replace All industrial red-base vacuum tubes are used in carrier trans-

old, on RD relays In 516B code rack mltters and receivers mounted on 516B multiplex code rack

cation is used between 111th street

and Rawson street with Fisk ave

nue tapped off the lines. Sixteen

separate and distinct carrier fre

quency channels supply the con

trols and indications over this pair

of wires for Rawson and Fisk. Four

spare channels with provision for

automatic change-over were sup

plied.

3. Direct current pulse code us

ing 10 operating wires was used to

control Main street from 111th

street.

All the components and the in

ternal operation of the system are

the same for each application.

"RD" radial contact relays are

used in the code units and in the

office for indications. In the field

locations "KP" polar stick relays

are used to apply the controls.

Where an interlocking is controlled

only by code, the "KP" contacts

are used directly in the vital cir

cuits. If the interlocking has an

auxiliary control the "KP" contacts

or miniature lever bands are se

lected by means of the polar con

tacts on an "LC," Local Control

relay.

Smoke Defector

A detecting system that gives an

alarm if smoke or invisible combus

tion gases appear, was used in each

relay room.

The sensitive element of the sys

tem is housed in a plug-in pre-de-

tector head mounted on the ceiling

of the relay room. A radium acti

vated ionization chamber samples

the air in the room and compares

it to a second sealed reference

chamber. The two chambers are

normally energized and connected

to the starting electrode of a gas

discharge tube (Fig. 7). If the outer

chamber detects combustive gases

its current flow decreases and

causes the gas tube to conduct and

pick up an alarm relay.

Signal mains are fed by NYCTA

sub-stations at several points along

the line. The 600-volt, 25-cycle

mains are run on both the North

and South messenger throughout

the line. The mains are sectional-

ized by switches and provide for

tie-in to adjacent mains in case of a

sub-station failure.

At each location the high voltage

is stepped down with transformers

to 55 volts for the signal lighting

and the track relay local coil. A

separate winding on the trans

former provides low voltage for the

single rail track circuits.

Transformer-rectifier units with

standby Nickel-Iron-Alkaline Edi

son cells are provided at each inter

locking tower for the d.c. signal

mains. The 16-volt mains are used

for signal relays, switch controls,

Fig. 7 Simplified circuit diagram of "Pyr- A-Larm" smoke detector system Detector head is mounted on ceiling
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and automatic stop valves. These

No. 6 wire mains are continuous

over the entire line with sectional-

izing switches at designated points,

to provide a means for isolating

when trouble shooting grounds and

crosses.

The same batteries are used to

provide directional control of the

automatic signals on the middle

track. The directional control re

lays at the interlockings are used to

energize a West Battery Main or an

East Battery Main according to the

direction of traffic desired. These

mains run the length of the three-

track elevated portion of the line.

air depolarized

AD SALAMMONIAC DRY CELLS

save uners LABOR • TIME • MONEY

LIGHT WEIGHT

HIGH CAPACITY

LONG LIFE

Designed for

Telephone & Telegraph Service

featuring

Extremely Long Shelf Life

AD 526 TM

ADR-2

(#6 size)

up to 85 amp. hr.

AD 524

AD 135

up to

150 amp. hr.

Argenlina-LE CARBONE LORRAINE, Erezcano 3051/53 Buenos Aires, Argentina

Belgium-LE CARBONE S.A.B., 124 Bd. du Jubilee, Brussels, Belgium

Brazil-CARBONO IORENA S.A.-Rua Barao, Itapetininga 273 Sao Paulo, Brazil

Canada-CIPEL (CANADA) LIMITED-Valleyfield, Quebec, Canada

England-LE CARBONE (GREAT BRITAIN) LTD.-Portslade, England

France — CIPEL, Argenteuil (S&O) France

Germany—CARBONE A.G., Bonames, Frankfurt/Main, Germany

Italy-SOCIETA "PILE CARBONIO," via Rasori 20, Milan, Italy

Spain—CIPEL, Juan Bravo, Madrid, Spain

Sweden -SVENSKA A.B. IE CARBONE, Sundbyberg, Sweden

U.S.A.-THE CARBONE CORPORATION, Boonton, N. J.

safes represenfafives throughout the world

Rotary switches on power distribution and

test panel provide meter selection. Toggle

switches are for rectifier control. Re

ceptacles are for patch cords when sub

stituting spare rectifiers when needed

East and westbound automatic sig-

nay control circuits in the middle

track are energized only by their

respective mains.

Selection battery is provided at

the UR panel towers. This energy

is used for all selection networks.

It provides a means for holding

fleeted routes over the established

stick circuits in the event of an a.c.

power failure.

Power Distribution and

Test Panel at Each Plant

A power distribution and test

panel was provided at each inter

locking, from which all the mains

associated with the interlocking

may be checked for load and volt

age by manipulating selector

switches. Toggle switches are pro

vided for all rectifier units located

in the tower on the panel. Patching

cords with polarized plug and re

ceptacles on the power test panel

provide a fast means of substitut

ing a spare rectifier for one found

to be defective.

The Union Switch & Signal Divi

sion of Westinghouse Air Brake

Company designed, installed and

supplied the major items of signal

equipment. The installation of the

equipment, wire and cable, was

performed by the Watson-Flagg

Engineering Company of New York

City, subcontractor to the Westing-

house Air Brake Company. The de

sign of the signal equipment and

the installations were made under

the direction of C. A. Reed, Engi

neer of Line Equipment, and his

successor, C. E. Chisholm, New

York Citv Transit Authority. Wire

and cable were furnished by the

Okonite Company.
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