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G-R-S ALL-RELAY INTERLOCKING lets you consolidate
several old interlockings under the control of a single
operator. Figure shown represents savings on one such
consolidation. With G-R-8 NX interlocking, the last word
in simplified train direction, the operator pushes an en-
trance knob and an exit button. Presto! the best available
route lines up—automatically.
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How can you

expedite traffic?

With G-R-S all-relay interlocking you can
reach out and control any remote layout
over as few as two line wires. For this rea-
son, the system is well adapted for con-
solidating the control of scattered inter-
lockings under the control of one operator.

One man sees the entire operating pic-
ture. He can coordinate traffic far better
than several men at different points with-
out the time-wasting and sometimes con-
fusing process of checking with several
other persons before taking action. Thus,
by using the facilities to best advantage,
he can eliminate many train stops and

delays.




The New York Central Rail-
road has eliminated many
train stops and delays by the
consolidation of seven layouts
on one control panel at De-
pew, New York.




How can you reduce
operating expenses?

Consolidation of scattered layouts under the control of
a single operator cuts labor and maintenance costs.

There are fewer towers to heat, light, paint, keep in
repair, and pay taxes on. New towers can now be designed
with a minimum of space and with a saving in initial cost,
as a relay interlocking control machine requires but a
fraction of the space required for older types of inter-
locking machines.

Page 9 shows the comparison between the size of an old
mechanical interlocker and a relay interlocking control
machine which replaces it. Iixisting electrical interlock-

machine for four loc

power supply equipn

pair shop, office, and locker space.




ings can be kept in service while substituting new all-relay
plants. All-relay interlocking can easily be expanded or revised
without undue loss of time.

Relay interlocking, compact and simple to operate, permits
more efficient use of existing space. Shown below is a control
machine which was installed in a convenient space in a ticket

office, thus saving expense of building a new control tower.




How can you increase
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operating efficiency?

Older forms of interlocking had a limited range. One man
could control only a comparatively small number of
switches and signals, and these functions had to be near
the control tower.

All-relay interlocking rids you of these disadvantages.
Compact control panels, free-operating miniature levers,
and continuously displayed indications, increase the capa-
bilities of the operator. Distance from the control tower
to the field funetions is no longer a barrier.

With modern and efficient relay interlocking, all locking
is done in the field between the switches and signals,
rather than in the tower between the levers. Interlocking
protection at the functions inereases safety and reliability.

Mechanical devices such as multi-gang switehes, gears,
clutches, ete., characteristic of a bygone era in signaling,
are not used in relay interlocking. In their place, simple,
reliable relays provide low-cost maintenance, ensure speed

and absolute integrity of operation.

(-R-S Type B plug-in relays
n be removed and repl
few seconds, ut
hing a wire.
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The operating picture

Let’s consider relay interlocking further from the operating
point of view. How quickly, how accurately can an operator
line up routes? Part of the answer depends on the operator’s
skill, the rest depends on the facilities he has to work with.
Modern G-R-S all-relay interlocking tells him where each
train is, the position of each switch and signal, what routes are
lined up, and what routes are available. It gives him the facility
to set up routes quickly and easily with free-operating minia-
ture levers—or even by pressing a couple of buttons, thus

decision is made easy, and execution can follow quickly after

decision.

12



How does modern G-R-8 all-relay interlocking aid decision?

Correct decision is based on facts. The facts, correet to the
instant, are always in front of the operator. Iingraved in white
lines on a black panel, he sees a miniature geographic layout of
the control area. Lights on the track lines tell him where each
train is. At switeh locations, the lines shape themselves auto-
matically to show him switeh positions. Lights at the same
points, or with the switch levers, tell him which switches he
may move. Lights in the signal levers tell him which signals are
cleared. The moment he throws a switeh, clears a signal, or

a train moves, the picture changes to show the new condition.

13
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What prevents him from setting up a dangerous route? —

from heading trains into each other?—or into open switches?
Each time he lines up a route—or tries to line up a route—a
network of electrieal circuits goes to work. Faster and more
accurately than a human brain, this network checks every fac-
tor connected with the route called for. Every switch is checked
to determine if it is in proper position, every track cireuit is
checked to determine exactly where each train is, every signal
is checked to make sure no other train can get a signal that
would allow it to interfere with the route he wants. With all
pertinent data instantly checked, eollected and correlated, the
system comes to a decision whether the route he wishes is safe

or not. If the route is not safe, switches and signals will not



respond to his manipulations of the levers. Lights on his panel
will tell him that what he wishes to do is unsafe, that it cannot
be done.

If the route is safe, the switches concerned immediately start
to position themselves as required. Then signals clear, and the
train may proceed. Now he will see the train movement on the
track diagram, indicating its position by successive lights as it

passes through the route. The lights in the signal levers tell him

that the signals are automatically protecting the rear of the




train as it proceeds past them. As the train clears each
switeh in the route, indication lights will tell him that the
switeh is now free to be used in any other route he may
wish to set up.

Thus he has complete, continuously accurate informa-
tion always before him. He has complete control of every
switch and signal that is safe to operate. He can plan and
execute moves with speed, accuracy, flexibility, and

entire safety.
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Types of relay interlocking

There are two types of G-R-S all-relay interlocking. One type,
Individual Lever (IL), has a lever per signal and a lever per
switch or pair of switches (as for a erossover). The second type,
eNtrance-eXit™ (NX), has an entrance knob for each route
through an interlocking and an exit button at each exit.

#INX" is the name coined by the General Railway Signal Company from the first syllable
of each of the words “eNtrance-eXit.”

17
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IL interlocking

The individual lever, IL, type of relay interlocking has indi-

vidual levers on the control machine for the switches and
signals. The signal levers may be located below the track
diagram or on the track diagram.

A route is set up by positioning the switch levers and oper-
ating the signal levers to clear the signals.

I interlocking is in use in plants with as many as 152 levers
and as few as 2 levers. The NX type, explained further on, is
recommended if speed is a governing factor in small plants and
also for simplicity as well as speed in handling larger and more

complicated plants with heavy traffic.



Route Indications

Indications showing routes lined up on the control panel can
be displayed by the movable point indicator system. This
system uses electrically operated point indicators mounted in
the track diagram. The movable points pivot across the white
track lines at the point of divergence so the route set up shows
as a solid white line.

aFE oFF

MAINTAINER | 2 MAINTAINER

Through route Diverging route
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Value of the Operating Picture
The eontrol panel is not only a controlling medium, but it also
projects a moving, operating picture. Here are the advantages:
A glance shows what route or routes are set up; lever posi-
tions need not be checked.
When one or more routes are set up, it is apparent what
other routes are possible.
The panel shows clearly which switch levers must be moved
to complete a route.
Switch levers are directly associated with their respective

switches.

20



Signal levers are directly associated with the tracks over which
they govern.
F The operator can see at a glance which signals are clear and
over what routes.
Lights in the track diagram show the position of each train.
All controls and indications are direetly associated with the
track diagram on the control panel.

Indications are clearly given as to whether the switches are in

correspondence with their levers.
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remotely controlled by this

Georgia, on the Southern.

This operator at Lyons, New YorRk, controls three remote
layouts as well as movements near the tower, handles
up to 106 New York Central trains daily.

Advantages of IL Interlocking

IL interlocking is an economical means of handling interlock-
ings. It requires a minimum of apparatus. The circuits are
relatively simple.

Compared with NX interlocking, II. does require more
time and mental effort, as the route must be analyzed in terms
of individual switches and signals.

IL interlocking can handle large as well as small layouts.
Some handle 180 trains a day; one handles as high as 265
trains a day.

Two crossovers are

machine at Austell,




NX interlocking

The NX type of relay interlocking is based on the idea that
every route has an entrance and exit. On a miniature track
diagram there is placed an entrance knob at every possible
entrance and an exit button at every exit. The entrance knobs
are physically represented on the ground by interlocking signals.

The operator makes two simple movements to line up a
route. Hence he takes less time than when he has to operate
several levers.

The operator wastes no time in breaking the route down into
“this switch reverse,” “that switch normal,” “‘this signal
clear.” Route “entrance’” and “exit” is all that he need con-
cern himself with. These two faets are subconsciously asso-
ciated with the entrance knob and the exit button.

The NX control machine is in effect the “brain” of the sys-
tem. It automatically selects the best optional route if the
preferred route is occupied. It will allow no conflicting routes
to be set up. It eliminates individual lever control of each
switch and signal.

End-to-end route lineup is easy with NX. Any route can, by
a simple choice of entrance knob position, be made to (1) return
to normal automatically after passage of a train, or (2) clear
again for a following train when the first train has cleared the
route, or (3) clear a restricted speed route onto an occupied
track, for example, for coupling up. Where traffic is heavy, the
resultant speed and simplicity of route lineup with NX are an

economic benefit to operation.
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Route Indications
Routes lined up on the panel are shown either by the line-o-lite
system or the movable point indicator system.

Below is a small portion of a line-o-lite control panel. Routes
are shown by illumination of lights in the track diagram. Steady
white lights indicate that a route is set up. Flashing white lights
indicate that a switch is not yet lined for the route called for.

Red lights indicate that a track is occupied.

+—L|ght Unit Behind Panel

/ﬁk PEa o
—// Switch Correspondence,

Lock, and Track Approach
Occupancy Lights i




Entrance Knob _
Switch

i j—\Exif Button @—<—Correspondence
j 2 Light

J Exit Button
Movable Route

} Entr
Indicator ntrance Knob

Approach Light

Lock Light—= & Track Occupacy Light

The movable point indicator system, in more common use,
uses electrically operated point indicators mounted in the track
diagram. The movable points pivot across the white track lines
at the point of divergence so the route set up shows as a solid
white line. Operation with this system is shown on the follow-

Ing pages.
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The sequence of illustra-
tions shows how the opera-
tor lines up a simple route
between two opposing sig-
nals on an NX panel equip-
ped with route indicators.

The operator presses the en-
trance knob ecorresponding
with the point where the
train will enter the route.
The light behind the arrow
begins to flash, indicating
that a route has been ini-
tiated at that point.

He next presses the exit but-
ton corresponding with the
point where the train will
leave the route. The rest is
automatic. The entrance
and exit points having once
been established, the gystem
throws the switches and
clears the signals.

26



The route indicators snap
into position to outline the
route; red “lock-lights,” be-
hind the pointed ends of the
route indicators, show that
the switches are locked; a
steady white light in the
entrance knob indicates that
the signal has cleared.

As the train travels over the
route, the white track lights
are illuminated. The light
in the entrance knob is ex-
tinguished as the signal goes
to stop behind the train.
The red lock lights are ex-
tinguished as the switehes

in the route are released.

If the operator wishes to
change the route before the
train accepts 1t, he first
cancels by pulling the en-
trance knob. He lines up the
new route as deseribed be-
fore.

27
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Advantages of NX Interlocking
NX is based upon the simple prineciple of identifying the
route entrance and exit. The route need not be broken
down into its separate switches and signals, as with older
types of interlocking.

The operator need not take his eyes off the route he is
setting up.

Because NX operation is simple, new operators can be
trained quickly, easily.

Chaneces of error are reduced to a minimum.




N X routes can be set up faster than with any other type
of interlocking.

All switches in the route or protecting the route are
automatically positioned and locked, are released for new
routes the moment safety permits.

We have shown sequence of operation for a simple
route, without intermediate signals. Any other route,
regardless of the number of intervening intermediate
signals, would be set up by the same two basic motions:

push (or turn) one entrance knob, push one exit button.
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Extending the controlled area

As the tendeney is towards the consolidation of interlock-
ings in order to obtain operating flexibility and economy,
control of remote groups is becoming increasingly im-

portant.

Controls and Indications

When a control machine operator sets up a route in an
interlocking, he turns a knob or manipulates levers to send
out controls to operate a switch machine, signal, or other
device in the plant. When the device has operated to the
position called for, an indication is transmitted back to the
control machine to tell the operator that the device has

responded properly to his eontrol.

g



and consolidating interlockings




TOWER

FUNCTION RELAYS

Direct-Wire Near Group Control (above)

A near group is controlled over direct-wires from the control
machine to the control relays as shown above. This system
requires a relatively large number of line wires. When the
distance between the control machine and the control relays
becomes great enough, it may be more economical to use
systems that need fewer line wires, such as direct-wire remote

control or a coded system.

TOWER

32

CONTROL AND INDICATION RELAYS



NEAR GROUP

Direct-Wire Remote Group Control (below)

With direct-wire remote group control, the controls and indi-
ations are carried through relays in the tower to relays in the
wayside case, as shown below. These relays in turn control
relays which operate the switches and signals. Many of these
controls and indications run over the same line wires, thus
saving wire. As the distance from the control machine to the

location increases, it may be more economical to use one of the

coded systems, as they reduce the line wires to a minimum.

HousiNG = =
CONTROL, INDICATION ;
AND FUNCTION RELAYS

REMOTE GROUP
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CONTROL TOWER
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CONTROL
MACHINE

-

TRANS 1 }F—
EXTENSION CODING i TRANS. 2 —>
AND INDICA- RELAYS 1|
TION RELAYS == RECVR. 3 X
RECVR. 4 < |2 LINE
CARRIER
QUIKODE

Coded Control Systems
Coded control systems are used when it is desirable to
keep the number of line wires to a minimum.

G-R-S Quikode is a high-speed system, transmitting
controls and indications with a speed practically equiva-
lent to unit wire. Quikode uses carrier impulses on two line
wires for the control of large, complex, remote interlock-
ings. Quikode control units and indication units are en-
tirely independent of each other, but both use the same
pair of line wires. Thus the capacity of the control unit
and the capacity of the indication unit can each be sepa-
rately fitted to the requirements of any installation.

Stepping speed of either unit, control or indiecation, is

at the rate of 30 steps per second. Utilized to full capacity,



FIELD HOUSING

- b

AS;-E%%S'T'%L FUNCTIONI | SWITCHES,
STICK RELAYS RELAYS SIGNALS ETC.
> RECVR. 1 l
> RECVR. 2 |4 o
<1 TrANs.3 H RELAYS
WIRES | & TRANS. 4
EQUIPMENT

REMOTE CONTROL

one Quikode unit (transmitter plus receiver) can handle,
if used as a control unit with 6 carrier channels, 90 controls
in approximately one second. If used as an indication unit,
with 4 ecarrier channels, it can handle 90 indications in
approximately one second. For example, in approximately
one second, a Quikode system can transmit controls to
position 90 switches, normal or reverse, and can transmit
oceupied or unoccupied indications for 90 track circuits.

If later changes in the interlocking layout require it,
Quikode systems can be expanded in inerements of 8
steps, each 8-step increment adding approximately one
quarter of a second to the cycle time. Consolidation of the
control of remote interlockings is obtained by use of

additional Quikode units.
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CONTROL TOWER

7~ B

CONTROL INDICATION CODING
MACHINE RELAYS RELAYS

2 LINE WIRES

SYNCROSTEP

CONTROL TOWER

b

CONTROL INDICATION CODING

MACHINE RELAYS RELAYS

2 LINE WIRES

TYPE K

G-R-S Syncrostep is a simple and economical means of
controlling a remote field location over two line wires. The
7-step simplex system has a capacity of 16 two-position
| controls; the 11-step simplex system, a capacity of 256
_" two-position controls. Each system has a capacity for

indications that is wholly adequate for the largest number
of controls that might be required. Transmission speed of
the 7-step system, for example, is one second for a control
eyele, during which one control is transmitted, and two
seconds for an indication eycle, during which an entire
| group of indications is transmitted. Consolidation of

remote locations may be obtained by the use of additional



FIELD HOUSING

> o

CODING CONTROL FUNCTION SWITCHES,
RELAYS STICK RELAYS RELAYS SIGNALS ETC.

REMOTE CONTROL

FIELD HOUSING

- B
CODING CONTROL FUNCTION SWITCHES,
RELAYS STICK RELAYS RELAYS SIGNALS ETC.
l TO OTHER
4 LOCATIONS

CODED CONTROL

Synerostep systems, each with its own direct-current line
cireuits, or by superimposing carrier frequencies on exist-
ing line eireuits.

The G-R-S Type K2 coded control system 1s used to
consolidate the control of multiple field locations, all on
a single two-wire line circuit. This system can be used for ,
consolidation without the use of carrier equipment, as the
line time is shared among the several field locations. The
basic capacity of the Size 9 system, with 64 separate field
locations, is 9 controls and 11 indications. The time
required to transmit a typieal control or indication cycle

s 4 to 5 seconds.
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Your assurance of service

Since 1904, G-R-S has served the railroad industry. We
have, with your help and guidance, developed systems that
have been put to profitable use by railroads everywhere:
APB, ¢Te, NX, electric retarders, automatic switching, and
a host of other systems and appliances. During that time
we have maintained a poliey of strict adherence to three
1deals: quality, reliability, and dependability.

We are proud to share with you the responsibility of
serving railroads with our best, of being ever ready to bring
you any improvement that can measure up to the exacting
standards formed during our half century of signaling
experience.

Our interest in G-R-S equipment continues far beyond
the day it is sold. Since 1904, we have backed our products
with engineering information, parts lists, service data—
with a complete and continuing program designed to help
you get the most out of every G-R-S appliance and system.

When you install G-R-S relay interlocking, you install
a proven system, fitted precisely to your requirements by
professional signal engineers, men who realize, and who
share with you, the vital personal responsibility that the
signaling profession places upon its members. You are
getting signal equipment, designed and built for the ut-
most reliability of operation. You are getting not only the
highest quality of physical equipment, but also time-
proven assurance of our continued service and interest.
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Studies and estimates

Ask your G-R-S district office for studies and estimates of
vour interlocking improvement possibilities. They can
arrange to have well qualified gpecialists work with you to

prepare conservative forecasts of possible benefits.

Main Office and Works, Rochester, N. Y. Established 1904

(GENERAL RAILWAY SIGNAL (OMPANY

P. O. Box 600, Rochester 2, New York
GEnesee 1483

DISTRICT OFFICES

NEW YORK OFFICE CHICAGO OFFICE
EASTERN CANADIAN OFFICE WESTERN CANADIAN OFFICE
230 Park Avenue 122 South Michigan Avenue
New York 17, New York Chicago 3, Illinois
MUrray Hill 9-7533 HArrison 7-2361

ST. LOUIS OFFICE
611 Olive Street
St. Louis 1, Missouri

MAin 4696

ASSOCIATED COMPANIES OR REPRESENTATIVES IN

Argentina, Brazil, Chile, Colombia, Mexico, Uruguay, Venezuela,
England, France, Italy, Netherlands, Spain,
Federated Malay States, India, Pakistan, South Africa,
Australia, New Zealand, and other countries.
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