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CTC signals clear automatically on the

N&W's line to Cincinnati. The control ma

chines for the two lines are at Portsmouth.

The N&W has modified its signals to

color position signals, the center unit in

the top arm no longer being used. The

lower arm displays a center red light or

two yellow diagonal lights.

CTC Signals Clear Automatically

• Automated CTC on the Norfolk

& Western clears signals without man

ual attention except when making

meets, passes or handling unusual op

erating conditions. The main line of

N&W's Scioto division extends west

ward from Williamson, W.Va., to

Portsmouth, Ohio. From Portsmouth

the line extends generally northward

to a terminal at Columbus, Ohio, and

generally westward to a terminal at

Cincinnati.

One Dispatcher Controls Trains

Normally one dispatcher's position

handles train movements on the entire

division. During the first trick Monday

through Friday, while track forces are

working and local switching opera

tions are in progress, an additional

dispatcher is used. This additional dis

patcher handles the Portsmouth-Cin

cinnati line, thus permitting the regu-

The N&W has developed circuitry to clear CTC controlled

signals automatically in advance of a train. A dispatcher

need only clear the entering signal into CTC territory and

arrange meets. Seventeen months of satisfactory service

prove the feasibility of approach clearing CTC signals.

lar dispatcher to concentrate on the

line between Williamson and Colum

bus.

The 96-mile single track, Cincin

nati line has CTC all the way. There

are 11 controlled sidings with power

operated switches. Of the 13 sched

uled trains, eight operate when the

system is clearing signals automati

cally.

When the additional dispatcher is

not stationed at the Portsmouth-Cin

cinnati machine, the sequence of

events is as follows: When the single

stroke approach bell sounds, the reg

ular dispatcher goes to the machine

and clears the entering signal to CTC

territory in the normal manner. There

after the signals clear sufficiently in ad

vance of the train so that the engineer

will always receive a green aspect if

track conditions allow. Whenever a

train enters the block of the approach

signal to a home signal giving a stop

indication, a vibrating bell sounds un

til acknowledged by the dispatcher.

This indicates that appropriate action

must be taken if stopping of the trains

is to be avoided.

(Note: The track indication relays,

FEBRUARY 1960 15



CTC SIGNALS continued

"-TK", are non-vital repeaters of the

relays in the control machine. These

relays are normally down and are

picked up when the track section is

occupied.)

When a train enters track circuit

IT, for example, the clearing of signal

1 1 8R is initiated. The reason it is

done at this time is to establish direc

tion: the circuit is completed only if

signal 1 12R is clear. Thus signal 118R

will not clear for a train receding from

IT to the left.

Reading the circuit of relay 118R

from right to left, signal clearing relay

1 18R will be energized if, in the posi

tive side of the relay:

•120L is down (no attempt being

made to clear opposing signal 120L)

• 6, 7 and 8TK down (track sec

tions unoccupied)

• 1TK up (track section occupied)

• 1 12RGK up (signal 1 12R clear)

• 120LGK down (opposing signal

120L not clear)

• 118L down (no attempt being

made to clear opposing signal 1 18L),

and in the negative side of the relay

• 118LGK and 118RGK down

(signals not clear)

Whe"n relay 1 1 8R picks up, it will

cause code to be sent out to clear sig

nal 118R. The signal will clear only

to yellow at this time, since signal

120R is still red.

Track sections 6, 7 and 8T are

checked unoccupied so that code will

not be sent out needlessly, even though

field safety circuits would keep the

signal from clearing. Note that if the

above conditions are fulfilled, relay

1 1 8RLP will pick up momentarily un

til 118R opens its back contact. This

pulses the code starting relay 117-118,

which sticks up. This action is the

same as if the code starting pushbutton

was pushed.

Stick Circuits Needed

Note also that a stick circuit main

tains relay 118R energized. If there

was no stick circuit on 118R, and if

there was a delay in sending out the

code because the code line is busy, the

train might pass signal 112R, causing

it to go to stop, and leave track sec

tion IT, either of which would open

the circuit to relay 118R. This would

prevent signal 118R from clearing

automatically.

When signal 118R indicates clear,

relay 1 1 8RGK picks up, releasing re

lay 118R. As the train proceeds to

track section 4T, the clearing of signal

120R is initiated. If track conditions

allow, signal 120R will clear in time

for the train to receive a green aspect

at signal 118R.

The common return "AC" (Auto

matic Common ) , goes to negative bat

tery through a switch. Opening this

AUTOMATIC CONTROL SWITO

MACHINE CIRCUITS

117-118

START

BUTTON

B I32L I2TK
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START
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witch disconnects all the automatic

rircuitry and the operation reverts to

nanual control. It is not necessary to

ipen this switch while making a meet

inder automatic operation, as the sig-

lal levers and code starting pushbut-

ons are in parallel with the automatic

signal clearing relays.

The signal indication circuits were

nodified only to include contacts of

he signal clearing relay in the circuit

>f the normal indication lamp—

VGEK. The NGEK is illuminated

readily while the signal is at stop.

When, as in the previous example,

signal clearing relay 118R picks up.

ind until the signal clear indication

relay 118RGK picks up, the 118

NGEK flashes. The flashing is ac

complished by breaking the negative

return of the lamp over a contact of a

120 rate code transmitter, (120 alter

nations per minute). When the signal

indicates clear and relay 1 1 8RGK

picks up, the green lamp 1 18RGEK is

illuminated steadily.

In the signal lever control circuits,

when signal clearing relay 1 1 8R picks

up, the circuit is completed to coding

unit terminal 6 (when code sending

relay —S picks up), the same action

as if the signal lever had been posi

tioned to the right. The opening of

the back contact of relay 118R in this

circuit removes battery from the actual

lever.

The bell ringing circuits illustrate

the method used to cause a bell to

sound as the train approaches a signal

giving an approach indication. Sup

pose in our example that signal 1 18R

had not cleared (as would be the case

if track section 7T was occupied).

When the train enters track section

4T, and the indication code is re

ceived, delivery relay —D will ener

gize 4TK. If track section 5T is not

occupied, and the signal clear indica

tion relay 118RGK is down (signal

not clear), the bell ringing relay BZ

will be pulsed when the make-before-
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CTC SIGNALS continued

II8R STK 7TK BTK I3TK 132 LGK I20R 118 RGK

-TV

SWITCH LEVER 119

II7RWK I

NORFOLK & WESTERN RAILWAY

AUTOMATIC ROUTE CLEARING CIRCUITS

FOR TRAFFIC CONTROL TERRITORY

(NOT INSTALLED)

SIGNAL LEVER 120
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BELL RINGING CIRCUITS

STK II8RGK ■
82

TTK I20RGK

9TK I20L6K

7TK II8LGK

break contact transfers. (The make

before-break contact is the one wit

no connection to the heel. It is de

signed so that the heel contact touche

the front contact before it leaves th

back contact. Thus a circuit is estab

lished momentarily between the fron

and back contacts.) The relay Bi

will be stuck up, causing a vibratinj

bell to sound, until it is acknowledgec

by pressing the pushbutton.

Automatic Routing Circuits

Circuits were designed that would

automatically make meets by routing

one train into a siding, but as the

maximum economic advantage had

been gained with just the automatic

signal clearing feature, these were not

installed. The circuits are shown here

without discussion.

Relatively inexpensive telephone

type relays (C. P. Clare) were used,

since the safety of operation does not

depend upon them. The automatic cir

cuits were constructed and installed

for approximately $8,300, including

labor and material. The circuits were

designed by N&W signal engineers

under the direction of J. G. Karlet,

superintendent signals and communi

cations.

18
RAILWAY SIGNALING ond COMMUNICATIONS


