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as 12 deg. Another consideration is
that the tracks cross several streets.
Tor these reasons, the speed limit of
all trains within this area is limited
to 6 m.p.h. Therefore, no distant
signals were required, and all home
signals are of the dwarf type. Also,
on account of the speed limit, the
interlocking home signals do not
display the Clear aspect, green. The
“hest” aspect displayed is yellow.

With respect to signaling, the
train operation through this plant is
peculiar. For example, the engine-
men, especially of southbound trains
of the C.C.C. & St. L., the A. T. &
S. F., and the I. C. should be in-
formed by the aspects and indica-
tions that the route lined up leads
to their particular railroad or route
through the plant. For this reason,
certain signals display route aspects
in addition to the ordinary single-
yellow aspect. All Proceed aspects,
however, require conformance with
the 6 m.p.h. speed limit.

The unique feature concerning the
signal aspects used on this plant is
that advantage has been taken of the
fact that electric lamps can be illum-
inated or extinguished as desired,
whereas semaphore arms and con-
stant-burning oil lamps cannot read-
ily be made to appear or disappear.
Each home signal congists of an
assembly of either two or three G.
R. S. Co. TypeF, light units,
mounted vertically. Each unit is
equipped with a 53g-in. lens. In a
signal with only two lamps, -one has
a red glass and the other a yellow
glass. In the signals which have
three lamps, the center one has a red
glass while the bottom and the top
units have yellow glasses. Normally,
a single red light is displayed at the
Stop aspect by all interlocking home
signals.

For a signal which can lead to
only one route, such as southbound
signal No. 13R on the P. & P. U.
River track, the Proceed aspect, a
single yellow light, is displayed in
the upper unit. Thus this signal can
display only two aspects, red for
Stop or yellow for Proceed, this
being accomplished by two lamp
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On the day of the
change-over the
0ld mechanical
equipment was
disconnected and
the electric switch
machines were
put in service

units. Likewise, signal No. 9RA has
only two lamps. The normal aspect
is red for Stop. An aspect of yellow-
over-red is displayed for a route with
switch No. 4 normal to lead up to
C.T.C. signal No. 828. Thus signal
No. 9RA can display either of only
two aspects. Signal No. 9L on the
Barrell House track, likewise, has
only two lamp units, but it displays
any one of three aspects. A single
red in the upper unit is the Stop
aspect. An aspect of yellow-under-
red indicates that a route is lined up
for a train to proceed as far as signal
No. 11R, whereas an aspect of a
single yellow indicates that a route
is lined up for a move into the C. C.
C. & St. L. enginehouse. Thus, three
different aspects are derived from a
total of only two lamps. :

Other signals, for example No.
5LA on the C. C. C. & St. L., have
three lamps. A single red in the
middle unit is the Stop aspect. An
aspect of yellow-over-red on signal
No. 5LA indicates that a route is
lined up via crossover No. 6 and
single switch No. 4, both reversed,
for a train to proceed as far as C.T.C.
signal No. 828. An aspect of yellow-
under-red indicated that a route is
lined up with crossover No. 6 and

New color light
signal 1RA at left
and 1RB at right
withold semaphore ,
in the background

137

single switches No. 8 and No. 14
normal, for a train to proceed as far
as signal No. 11R. An aspect of a
single yellow indicates that a route
is lined up with switch No. 8 normal,
crossover No. 6 normal, switch No.
14 reversed, for an engine to move
into the C. C. C. & St. L. engine-
house. Thus the three-lamps of sig-
nal 5LA can be used to display any
one of four aspects. Likewise, sig-
nals No. 5LB, No. 1RA, and No.
IRB are capable of displaying any
one of four aspects. The electric
lamps in the interlocking home sig-
nals are rated at 25 watts, 110 volts,
and are fed normally from trans-
formers at about 108 wvolts as a
means for increasing the lamp life.

The signals are set on concrete
foundations. When located between
tracks with 13-ft. centers, where the
clearance is limited, the signals are
set on the bases so that the maxi-
mum height is 2 ft. 8 in. above the
level of the top of the rail to comply
with regulations of the Illinois Com-
merce Commission. Where clear-
ances are not restricted, the signals
are mounted on short pipe masts
which are long enough that the cen-
ter of the lower lamp is 3 ft. to 4 {t.
above the level of the top of the rail.

The Interlocking Control Machine

The interlocking control machine
is of the cabinet type, mounted on a
well-constructed oak table with the
top covered with a sheet of Masonite
which is glued in place. The face of
the machine is 24 in. wide and 18 in.
high. The illuminated diagram in-
cludes white lines to represent the
tracks. When a section of track is
occupied, the corresponding section
is illuminated by small lights in the
track diagram.
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The 110-volt storage battery for operation of the switches

of-correspondence lamp in the face
of the lever is opened, thus extin-
guishing this lamp. This completes
the operation of the controls of a
switch from the normal to the re-
verse position.

Pre-Conditioning Prevented

The arrangement of circuits con-
trolling the WZ relay prevents pre-
conditioning. In other words, if a
switch lever is moved before the
electric locking is released, such ac-
tion will not be effective in operating
a switch after the locking does re-
lease. This is accomplished as fol-

"lows: When a switch line-up is com-
plete and a signal cleared, then relay
LR is released, which opens the con-
trol between the lever contacts and
relay WZ. Also, through the back
point of the same contact of WZ,
energy is fed to the coil of WZ to
hold it in its existing position. The
relay LR remains de-energized as
long as the signal is clear, as well as

during the time a train is occupying

any part of the route within inter-
locking limits. If the lever were op-
erated from the reverse to the nor-
mal position, for example, while ‘the
lock relay is released, the circuit
from the lever to the WZ relay will
remain open after the passage of a
train and until the switch lever has
been restored manually to the center
position. This is accomplished by
using the front contact of relay LP
in combination with the polar con-
tact of relay WP in the control cir-
cuit for WZ.

The energy for control circuits is
taken from a split battery, connec-
tion BL being the positive and NL
the negative of the 12 cells of the
battery as a whole. The center tap
CL is negative to BL but positive to
NL on 6 cells in either instance.
When the lever and switch were in
the normal position, BL which is
positive to CL, was fed through the
lever contact, through the lower coil
of relay LP, the left point of the
polar contact of WP, the front con-
tact of LR and through the coil of

WZ to CL. When the lever was
thrown to.the reverse position, NL,
which is negative to CI., is con-

Rectifiers for charging the batteries

necteéd through the RC lever contact,
through the upper coil of LP,
through the contact of LP, through
the left point of WP, the front of
LR, the coil of WZ to CL, but NL
is negative to CL and, therefore, WZ
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is blown down, and then picked up
with the polar contacts in the posi-
tion to the left.

The two separate coils of LP are
so connected that the magnetic flux
in the core of the relay is in the same
direction regardless of the fact that
CL is fed through the lower coil and
BL is fed through the upper coil.
Therefore, relay LP is not released
when the lever is reversed. The slow
release of LP is provided just to be
sure that the relay does not release
between the time the CN contact
opens and the CR contact closes.

The point of importance is that if
the switch lever is thrown while LR
is released, relay WZ is not operated.
By these means, circuit locking is
provided such that the throwing of
a switch lever, during the time that
locking is in effect, will not, at a
later time after the locking is re-
leased, result in operation of the
switch. In a conventional interlock-
ing with mechanical locking between
lever and with electric lever locks,
the switch lever could not be moved
when the electric locking is in effect.
The same result, in effect, is secured
for a miniature-lever machine with
no mechanical locking or electric
lever locks, by the circuit arrange-
ment discussed above.

Relay LS is energized, to com-
plete the circuit for the switch con-
troller, only when the switch is not
in the position and locked to corre-
spond with the position of the lever.
A stick contact is provided on the
LS relay to by-pass the contact of
the lock relay L, this arrangement
being required due to the fact that
the lock relay L is released by other
controls which will be explained
later. The stick holding circuit pre-
vents interruption of the control of
LS while the switch machine is op-
erating. If a switch lever and a
signal lever were thrown in quick
succession, the switch would com-
plete its operation. Although the

Storage battery for feeding control circuits and track circuits



March, 1943

throwing of the signal lever breaks
the LR circuit, the stick circuit in the
1S keeps the LS energized until the
switch 1s over and locked in the posi-
tion corresponding with the lever.

Lever Route Stick Relays

After positioning the switch levers
to set the switches for a certain track
line-up, the direction in which this
track line-up is to be used is deter-
mined by throwing a signal lever;
for example, from the center position
to the left to clear a southward sig-
nal, or to the right to clear a north-
ward signal. Lever 13 controls sig-
nals 13R and 13L.. Likewise, one
lever can control the signals for two

“or more conflicting routes which
cannot be lined up or used simul-
taneously; as for example, lever 9
controls three signals, 9RA, 9RB
and 9L. The contacts operated by
the levers do not, however, directly
control the signals, but the lever con-
tacts, as shown in. Fig. 3, con'rol
LGZ relays which are controlled by
contacts in route relays. The cir-
cuits for energizing the route relays,
GRR, are completed when the
switches are in position and locked
for a certain track line-up "as 1is
checked by contacts in switch relays
such as 4NWC and 4RWC. Fur-
thermore, the control of a route re-
lay is <hecked through contacts of
the RGZ relays of opposing as well
as conflicting signals to determine
that no such signal has been cleared
or that a signal lever has been posi-
tioned to clear such a signal. The
control of the RR route relays also
checks through lock and lock stick
relays which in turn check switch
position as well as track occupancy
for detector and time locking.

A portion of the signal control
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network is shown in Fig. 3. Say,
for example, that signal S5LA is to
be cleared for a move by a C. C. C.
& St. L. train on a route to signal
1L with switches 8, 6B and 6A nor-
mal, and switch 4 reversed. With
the switches having previously been
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relays of other switches, contacts of
the crossing relay SS and time lock-
ing relays. For example 8L is
normally energized if switch 4 is
normal, the feed to 8L being from
battery BL through front contact 3
of 4NWC, a front contact of time-

4
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Fig. 4—Typical controls

controlled to these positions, lever 5
is t.row. from the center position to
the leit. In the circuit for relay
SLGZ, battery BL feeds through the
lever contact, 5L, through a back
contact of SLAGRR to check that
no route is established and a signal
cleared on that route, through a back
contact of SLBGRR to check that
the conflicting signal 5LB has not
been cleared, or, if cleared and placed
at stop, that the time locking period
has expired. Relay 5SLGZ is then
picked up and sticks up with a stick
circuit which runs around the back
contacts of SLAGRR and 5SLBGRR.
When 5LGZ picks up, it closes its
front contact 2 in the circuit for
SLAGRR.

Referring now to Fig. 4, it will
be seen that the switch lock relavs
such as 4L, 61 and 8L are controlled
through contacts of RWC and NWC

for switch lock relays

element stick repeaters 9RTESP and
SLTESP. 1In the example under
discussion, however, switch 4 was
reversed, thus releasing 4NWC so
that 8L was released when switch 4
was over and locked in the reverse
position in correspondence with the
lever position. Similarly, the relays
6. and 4L were released so that
prior to the attempt to clear a signal
over a track line up, the switches are
locked the same as 1f mechanical
locking had been used. The point of
importance is that before a signal
can be cleared, the corresponding
route relay must be energized, and
before the route relay can be ener-
gized, the switches must be locked.

Referring now to Fig. 3, and fol-
lowing the circuit line which is
drawn heavy, it will be seen that the
circuit is complete Dbetween NL
through front contact 2 of 5LGZ
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Fig. 3—Diagram of a portion of the signal control network
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to BL through back contact 2 of
IRGZ to check the switch relays,
lock relays and lever-repeater relays
to energize both S5LAGRR and
IRGRR. When 1RGRR picks up,
its back contact 1 opens the pick up
circuit for 1RGZ, so that even if
lever 1 is thrown, relay 1RGZ can-
not bhe energized. With relay
SLAGRR energized, signal SLA dis-
plays the aspect.

Crossing Protection and Time
Locking

In a track line-up involving
switches only, the route relay con-
trol checks the position of the
switches, but when a track line-up
leads over the crossing, there is
nothing about the crossing which
operates to afford a means for selec-
tion. For this reason a special relay,
SS, is provided and is controlled so
that when a lever-repeater GZ relay
is picked up, for a route leading over
the crossing, the SS relay is released
which locks out all other track line-
ups and signals leading to the cross-
ing on the same or different tracks.

If a proceed aspect is taken away
by lever control before a train ac-
cepts the signal and enters home sig-
nal limits, no changes can be made
_in the position of switches, and no
opposing or conflicting signal can be
cleared until after the time locking
period has expired.

Signal Levers Must Be Restored

For the signals which are operated
“stick,” the signal lever must be re-
stored to the center position and
again thrown in order to clear the
signal for a second train after the
first train has cleared interlocking

View, made on the
day of the change-
over, showing the
new brick tower at
left and old frame
tower at right
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limits. This feature is accomplished
by track-repeater stick relays. For
example, as shown in Fig. 5, relay
4TPS is de-energized when a train
occupies track circuit 4, thus releas-

4
4 3 TPS
8L TR, LO6Z 1 oL

/

Fig. 5—Control of track repeater stick

ing relay 4TR. Although 4TR is
again picked up when the train
leaves track circuit 4, the relay 4TPS
will not pick up until the lever 3 is
placed on center to release relay
3LGZ, thus closing a back contact
which completes the circuit to ener-
gize 4TPS which then sticks up until
track relay 4TR is again released.
This interlocking project was
planned and installed by the forces
of the Peoria & Pekin Union under
the direction of E. H. Thornberry,
chief engineer. L. R. Coleman was
the foreman in charge of construc-
tion, and John Dunker is signal su-
pervisor. The major interlocking
equipment was furnished by the
General Railway Signal Company.
The insulated wires and cables for
this project were manufactured ac-
cording to the Emergency War Time
Specifications of the Signal Section,
A. A. R, using 3/64-in. insulation
wall instead of the customary 5/64-
in. wall. The outer covering on the
underground cables are of the
mummy type which includes no
metal. These cables are buried at
least 28 in. At the tower, these
cables extend up through a 10-in.
clay tile set vertically through the
floor, and the wires are terminated
on terminals on the hottom board.
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The old signals were of the wire-con-
nected mechanical semaphore type

The insulated wires and cables were
furnished by the Kerite Insulated
Wire & Cable Company.
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