










April, 1941 .RAILWAY SIGNALING 189

to cause signal 6 to be in the yellow
position.

The electric lamps in the automatic
signals are normally extinguished,
and are lighted by approach control

Fo·rked-end boot
leg outlets with
stranded track con
nections with %
in. plugs are used
for connections to

the rails

then released, through a back contact
of relay 4YGPR, then released, and
to the lamp.

When the rear of a train passes a
signal for the opposing direction and

directly through a back contact of the
track relay. For example, the lamp
for signal 5 is fed battery through a
back contact of track relay A6TR
for track circuit A6T.

This feature is provided so, that a
train, which has been stopped, will
have a red aspect to prevent it from
making a back-up move. Except for
this special feature, the signal would
be dark. As soon as the rear of the
westbound train clears track circuit
A6T, the A6TR relay is picked up,
and then the feed for the lamp in sig
nal 5 extends through a back contact
of SAER, then closed, on wire SAE1,
through a back contact of 6YGPR,
then closed, and to a back contact in
relay 6SR which is then open because
this relay is energized. Therefore,
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circuits. vVith certain exceptions, the
lamps are lighted only for trains which
are approaching the signal, rather than
receding from the signal, this result
being accomplished by extending the
lamp circuits through contacts in the
stick relays and in the signals or
signal-repeater relays of the signal on
the other side of the track.

Approach Lighting Circuits

Each signal is lighted during the
time a train is occupying any part of
the automatic block in approach to
that signal. The approach lighting
control includes a 60-ohm relay in
series with the line circuit for the'
signal in the rear, this AER relay
being de-energized when any track
circuit in the block is occupied, and
the lamp circuit is completed through
back contacts of the AER relay.

Certain variations from block-to
block approach lighting are in effect.
For example, the lamp in an absolute
station-leaving, head-block signal is
lighted to display the red aspect as
soon as an opposing train passes the
opposing station-leaving, head-block
signal at the next station, this feature
being provided as information to oper
ators and other employees concerning
the approach of trains. In this case,
signal 4, for example, would be in the
red position and the lamp is lighted by
a circuit feeding positive battery 4B
through a back contact of relay 4SR,

is occupying the first track circuit in
the receding direction, the lamp in the
signal is lighted. This result is accom
plished by feeding battery to the lamp

Track side of base
of-mast instrument
case of intermedi
ate distant signal
to Tolono, showing
approach lighting,
yellow green re
peater, stick and
t ra c k reI a y s .
Lightning arrest
ers, terminals, cut
out switch and
rectifier are also

shown here

the lamp in signalS is extinguished as
soon as the rear of a westbound train
clears track circuit A6T. On the other
hand, for an eastbound train passing
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signal 7, relay 5AER would be re
leased, relays 6YGPR and 6SR would
be down, and, therefore, the lamp in
signal 5 would be lighted for the east
bound train.

Power Supply

At each signal location, connections
to the 220-volt, 6O-cycle, a-c. line
wires extend in cable to the instru
ment case, where they terminate in a
Raco enclosed fused cut-out or dis
connect switch, provided with a 3
amp. fuse on each side of the circuit.
From this cut-out switch, the 220-volt
circuit feeds an RT-21 transformer
rectifier for charging storage batteries.
At some locations it also feeds a WlO
type transformer with a DN-22P
power transfer relay to switch the
lamp feed to the battery in case of an
a-c. power outage. A set of five cells
of Exide lead storage battery is used
at each signal, the KXHS-7 type being
used at intermediate automatic signals,
and the DMGO-7 at the head-block
locations on account of the heavier
normal discharge at these signals.

Each track circuit, the maximum
length of which is approximately
4,000 ft., is fed by three cells of Co
lumbia No. 572 primary battery, con
nected in multiple with a 2.5-ohm
Raco adjustable limiting resistance in
series.

Construction

The line control wires as well as
the power supply wires are strung
on a separate lO-ft. signal crossarm
installed as the bottom arm on the
existing pole line. No double arming
is required because of the use of Ohio
Brass breakarms at line-break loca
tions. The line control circuits are on
double-braid, weatherproof No. 10
Copperweld, 40 per cent conductivity
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wire. Two double-braid weatherproof
No.8 solid copper wires are used for
the 220-volt a-c. power distribution
circuit. These two wires are on the
two end pins of the crossarm on the
track side of the pole line, and are
transposed every mile in order to re
duce inductive interference with the
communication circuits directly over
head.

The 220-volt distribution circuit is
not continuous throughout the in
stallation, but is sectionalized and fed
at seven points within the territory,
namely, Tolono, Philo, Sidney,
Homer, Fairmount, Catlin and Tilton.

The 220-volt line extends in each
direction from such a station for four
to five miles, ending at a signal loca
tion. From that point on to the end
of the next feed, no 220-volt circuit
is provided, thus saving considerable
first cost and additional maintenance
expenses. At each signal location this
line is protected by lightning arresters,
mounted on the crossarm. The ground
rods are y, in. by 8 ft. Copperweld
with ground wire clamps.

The runs from the instrument cases
to the rail connections are in No.9
single conductor cable having a non-
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Typical hand-throw
switch layout in
the newly signaled
territory, showing
bracing and switch
circuit controller

metallic armor finish, and forked-end
Hanlon & Wilson bootleg outlets, and
stranded track connections extending
to rs-in. plugs in the rails. The con
trol circuits from the case to the signal
on the opposite side of the track are
in a five-conductor No. 12 cable hav
ing a mummy finish with no metal
therein. The lighting circuit is in a
two-conductor No.9 cable, which also
is run under the track and up in the
mast of the opposite signal from the
case. From the instrument cases to
the line connections, open wires are
suspended on a stranded messenger in
metal cable rings, No. 14 and No. 12
wires being used for control and
the 220-volt circuits, respectively.
The multiple conductor underground
cables on this installation are of Kerite
manufacture.

Switch Circuit Controllers

Each of the main line switches in
this territory is provided with a U-5
switch circuit controller equipped with

Each track circuit
is fed by three
cells of primary
battery in multiple,
with an adjustable
limiting resistance
located in series
with the circuit

a return spring device so arranged that
if the controlled connecting rod be
comes disconnected, the spring will
operate the controller, thus resulting
in signals displaying the most restric
tive aspect.

The signal and instrument cases for
this installation were wired' in the
Wabash signal shop. This signaling
was planned and installed by the sig
nal department forces of the Wabash
under the direction of G. A. Rodger,
signal engineer. The major items of
signaling equipment were supplied by
the Union Switch & Signal Company.


