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Above—Typical electro-pneumatic
switch movement. Left—View look-
ing north through subway with 16th
street tower in foreground. Below—
Signal 12R at 16th street plant

nthe G & W. L

Straight pneumatic
plants installed in 1900
on busy Chicago Termi-
nal territory are replaced
by two entirely new elec-
tro-pneumatic plants in-
cluding light signals and
modern tower buildings

TaE Chicago & Western Indiana has
recently replaced two pneumatic inter-
lockings with two new electro-pneu-
matic plants, one at 15th Street and
the other at 16th Street in Chicago.

earborn street passenger station
faces north on Polk street. The sta-
tion track layout is of the stub type
with all trains entering and leaving
from the south end.

From the Dearborn street terminal,

a multiple-track layout with four or
more tracks extends south for ap-
proximately 0.8 mile to the 15th Street
interlocking, and then a four-track
lead extends west and south through
a depressed underpass, known as the
“subway,” under multiple-track lines
of three other railroads. The 16th
Street interlocking is located at the
south end of this subway, and the
towers for the two interlockings are
about 1,200 ft. apart.

Traffic

The Chicago & Western Indiana
tracks through these two interlockings
and intervening subway, as well as
the tracks on the north to the Dear-
born station, handle all the incoming
and outgoing passenger trains of the
Atchison, Topeka & Santa Fe; Chi-
cago, Indianapolis & Louisville; Erie;

Grand Trunk Western; Wabash ; and
the Chicago & Eastern Illinois. In
addition, the Chicago & Western In-
diana operates suburban train service,
so that the total average number of
scheduled passenger trains daily is
approximately 69.

Train Movements

The roundhouse and coach yard are
located near 51st Street, so that there
are numerous light-engine and empty
car movements back and forth
through the interlockings. The freight
houses and certain team tracks of
these various roads are located north
of 15th Street, and the principal
freight yards of these roads are at
points south of 16th Street, thus re-
quiring numerous movements of short
trains, cuts of cars, and light engines
through the interlockings, as well as
various switching movements within
the interlocking areas. Thus, in brief,
the underpass with the 15th Street
interlocking at one end and the 16th
Street interlocking at the other end,
all form sort of a “bottleneck’ through
which approximately 200 to 250
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movements are handled in each aver-
age 24-hr. period. All train move-
ments in this territory are limited to
a maximuam speed of 15 m.p.h.

Why New Plants Were Installed
Prior to the recent installation of

modern interlocking facilities, a 40-
lever pneumatic machine frame was
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View of combined
indication and
point detector cir-
cuit controller for
one of the typical
Style A-5 switch
and lock move-
ments in the new
15th and 16th
Street plants

reason for installing two separate in-
terlockings thesame as before, rather
than installing one interlocking to han-
dle the entire layout from one control
machine, was that switching moves
are made simultaneously in the two
interlocking areas; therefore, two
plants with a leverman at each tower
were considered necessary.

Shortly before the plant at 16th

etk gop,
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in service at 15th Street with 37 work-
ing levers. Signals were controlled
by 17 levers, and switches, derails,
etc., by 20 levers. At 16th Street,
there was a 48-lever pneumatic ma-
chine frame with 45 working levers,
22 of which controlled switches, de-
rails, etc., and 23 of which controlled
the necessary signals. Both of these
plants had been in service since 1900.
Originally there were no electrical cir-
cuits whatsoever throughout both of
these plants, everything being con-
trolled and operated by straight air
with pneumatic indications. Later a
block system was carried through the
plants on two tracks, and a few an-
nunciator and approach indicator cir-
cuits were applied. The original switch
machines had been replaced, in recent
years, with Model-12 switch-and-lock
movements connected to the original
cylinders, with the indication cages on
the top of the movement. The control
pressure for these machines was 6
Ib., and the operating pressure was 23
Ib. Detector bars had been used on
all of the switch and derail move-
ments. The high signals as well as the
dwarf signals were all of the lower
right-hand quadrant, 60-deg. type, an:
were entirely pneumatic in operation.
These signals were equipped with oil
burning lamps.

The old facilities were obsolete and
not capable of being modernized. The
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and hand-throw switch stands ar-
ranged for connection to the switch-
and-lock movements. Train move-
ments were directed by hand signals
under the direction of the levermen
in a nearby cabin, and the switches
were all manually operated by switch-
men on the ground. The same form
of routine was followed in cutting the
15th Street plant out of service. While
the plants were out of service, the
tower buildings were completely re-
habilitated, and the new machines and
other allied equipment installed.

Changes in Track Layout and
Signaling

When planning the new interlock-
ings, certain track changes were made,
and additional features of signal con-
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South end of track and signal layout

Street was to undergo replacement,
stop boards were erected on all tracks
leading into and through the plant,

The interlocking
machines at 15th
and 16th Streets
are both of the
Model-14 and have
31-lever frames.
Each machine is
providad with the
standard arrange-
ment of indication
lamps below the
levers, and the re-
quired number of
pushbuttons for
the display of call-
on signal aspzcts

trols were incorporated in order to
facilitate switching moves and also to
running

utilize the four tracks
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through the subway more efficiently,
thus reducing delays.

In the 15th Street interlocking, a
double-slip switch with movable-point
frogs was replaced with heavier rail.
This movement is situated about mid-
way between the tower and the east

ortal of the subway on the East Lead,
at which point a tangent track extends
to the yard lead ’tracks of the Grand
Trunk and Chicago & Eastern Illinois
freight yards. In addition to this, a
crossover, No. 27, was installed be-
tween the East Lead and No. 1 track,
a short distance north of the tower.
The installation of this crossover pro-
vides a run-around route, if required,

callz
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thus necessitating the light engines of
this road to use the East Lead in both
directions when making light moves
between the station and roundhouse.
With the desire to eliminate main line
derails, 4 derails were removed from
service within the limits of the 15th
Street plant.

In the previous signaling arrange-
ment at 15th Street, switching move-
ments to and from the West Lead and
the turnouts leading to the Erie
freight house were governed by sig-
nals located at approximately the same
locations as the new ones. However,
if the West Lead were occupied at any
point between these turnouts and 16th

- .1.0#1 1ck.

129

reduces train delays to a minimum.

Within the 16th Street plant terri-
tory, a single switch, a single-slip,
double-slip, and movable-point frog
were replaced by crossovers No. 3, 5
and 7 at 18th Street. As the space was
available, it was felt that this new
arrangement would be more efficient
than the slip switches, the installation
of which is usually confined to terri-
tories where the space for regular
crossovers is limited. This change was
also facilitated and made possible by
the abandonment of an interchange
track at 16th Street. Prior to the in-
stallation of these crossover %, a train
could be routed from No. 3 track to
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for light engines when the East Lead
is obstructed north of this crossover
towards the Dearborn terminal, thus
reducing delay. This move could not
have been made heretofore, and may
be explained by the fact that the Santa
Fe enginehouse is located on the east
side of the line beyond 16th Street,

Street, it was impossible to admit a
train to this block until it was un-
occupied. Under the new arrange-
ments, a train can be admitted to this
section on a call-on signal, despite the
fact that it might be occupied at any
point. This use of call-on signals in-
creases the efficiency of the layout and
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the East Lead, but a train could not
be routed from the East Lead to No.
2 track. Under the new arrangement
both of these movements are now pos-

sible, greatly facilitating traffic
through these plants.
At 17th Street and 19th Street,

existing signal bridges were removed

Left—Old air machine.

Center top—Air valves.

Center bottom—Air switch and lock movement,

Right—Air signal
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and track No. 3 was moved over to
provide clearance space for high sig-
nals 12R and 6R, respectively, thus
eliminating the necessity of maintain-
ing signal bridges on which just one
signal would be mounted if the bridges
were retained in service. In the 16th
Street plant, 13 derails were removed
from main-line service in order to
eliminate derail hazards.

Intensive Use of Tracks
Throughout the two interlockings

and the subway, track No. 1 is used
ordinarily for northbound through

trains, and track No. 2 for southbound
through trains. The track on the east,
marked East Lead, is used by freight
transfers, empty equipment and light
engines. The East Lead is signaled
primarily for northbound moves, but
by means of traffic locking between
the two interlockings, signals can be
cleared for either southbound or
northbound trains. Track No. 1 is
signaled primarily for northbound
moves, but like the East Lead, it is
governed by traffic locking between
15th Street and 16th Street, and be-
tween 15th Street and the Roosevelt
Road plant, thus enabling signals to
be cleared for the opposite direction.
Track No. 2 is signaled mainly for
southbound moves and is not used in
the reverse direction. The track on
the west, known as the West Lead, is
also used for light engines, freight
transfer, and other shifting moves.
This track is signaled primarily for
southbound moves governed by high
signal No. 24L at the north end of
the subway. This signal as well as
northbound signals in the 16th Street
plant governing northbound moves on
this track are controlled by the 16th
Street interlocking machine, which
prevents the clearing of opposing sig-
nals simultaneously; therefore, no
traffic-direction locking is necessary.

Between the 16th Street plant and
the 21st Street interlocking, No. 1 and
No. 3 and No. 2 and No. 4 tracks are
used for northbound and southbound
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movements respectively. No traffic
locking is in service between these
two towers.

Signal Aspects

Working from the north, south-
ward from the Roosevelt Road inter-
locking, it is interesting to note that
dwarf signal 30LB will display green
only when dwarf{ signal 20L is dis-
playing a yellow or green aspect. This
also applies to dwarf signal 30LA,
these signals being selected over
switch 29. High signal 22L.A displays
green over red-red with high signal
16LA yellow or green over red-red.
The automatic signal 2 is at Stop,
displaying red when traffic is set for
the south with lever 28 in the “L”
position on the 15th Street machine
and lever 13 in the same position at
Roosevelt Road. Automatic signal
3E to 10L is for following moves

and is red with dwarf signals 10RA
or 12RA displaying green or yellow
over red, these signals being con-
trolled from 15th Street. Dwarf sig-
nals 16L and 20L display green with
high signal 24L.A at green or yellow
over red-red, 16L and 20L dwarf sig-
nals being selected over crossover 23.
Dwarf signals 24L and 26L display
green when dwarf signal 10LA is at
yellow, signals 241 and 261 being se-
lected over crossover 27. Dwarf sig-
nal 6LLA displays green with 24L yel-
low or green over red-red. Automatic
signal 5E displays red with traffic
north and lever 2 on the 15th Street
machine and lever 27 on the 16th
Street machine in the “R” position.
Dwarf signals 10RA and 12RA dis-
play yellow or green over red to the
East Lead and only yellow over red
to No. 1 track. High bridge signals
241, and 16L are both controlled from
16th Street tower. Signal 24L.A gov-
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erns movements to No. 4 track, re-
peating dwarf signal 12LA. Signal
24L.C governs up to dwarf signal 121,
as a call-on, and displays green with
121LB yellow. Signal 16LA governs
movements to No. 2 track and 161.B
to No. 4 track via movements 19, 5
and 3. Signal 16L1.C is used as a call-
on. Dwarf signal 20L or 22LA dis-
plays green with dwarf signal 10L at
yellow or green. Dwarf signal 22L.A
covers the track up to signal 101,
Signal 12LA governs movements to
track No. 4. High signal 22RA gov-
erns movements to No. 1 track,
whereas 22RB governs movements to
the East Lead.

Lever 16R is blocked on the ma-
chine at 16th Street, this signal being
fixed at Stop. This may be explained
by the fact, as previously mentioned,
traffic only moves south over No. 2
track, and it was decided, that if traffic
might be directed north over this track
at some time in the future, it would
be a minor item to unblock the ma-
chine lever, thus making that signal
operative. Signals 1ZRE and 12RD
display mno call-on aspect to No. 1
track, and they cannot be cleared for a
movement to No. 2 track. Signal 10L

is green to No. 2 track when auto-
matic signal No. 5 is yellow or green,
but cannot be cleared for a movement
to No. 3 track. Signal 1ZRA governs
movements to the West Lead, 12RB
to the East Lead with no call-on in
either case to No. 1 track. This sig-
nal cannot be cleared for any move-
ment to No. 2 track. Dwarf signal
8R does not govern movements on
track No. 2 beyond crossover 7, gov-
erning up to and over this crossover to
the East Lead only. Signal 20RA
governs up to Signal 22R on the East
Lead. Signal 6RA governs move-
ments up to signal 12R, 6RB to sig-
nal 22R, with no call-on to clear this
signal for a move to No. 2 track.
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Automatic signal 6 on No. 1 track at
o0th Street is an electro-pneumatic
semaphore and displays green with
signal 22RA at yellow or green-over-
red-red and yellow when 22ZRA is

otherwise.

Call-On Signals

The signaling now in service is con-
siderably more flexible than ever be-
sore, because of the provision for call-
on aspects and controls for practically
every home signal within the plant
limits. Moves into an occupied block,
which could not be made before, in
most cases, until that block was un-
occupied, can now be made in most
instances, except those instances,
which, if a call-on signal were dis-
played for certain routes, would per-
mit a train to enter a block, where the
direction of traffic is fixed for the
opposing direction, thus causing con-
flicting train movements. ‘This may
be illustrated by signals 12R, 1ZRE,
12RD, 12RF, 6R, etc., the aspects of

"RTO C.&E Lyard -
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which were described previously.
These signals will not display a call-
on aspect for certain routes. How-
ever, with this provision for the call-
on aspects for most of the signals
throughout the plants, track capacity
iS greatly increased, thus reducing de-
ays.

New Signals

_The new dwarf, high and bridge
signals are all of the Union Switch

Signal Company’s Style H-5
searchlight signals, with plug-in oper-
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ating mechanisms. The lamps used
therein are rated at 10 volts, 13.5 +
3.5 watts, double-filament type, with
precision bases. An automatic circuit
for dimming the signals at night
throughout both of these plants is con-
trolled by an Edison sun relay,
mounted on a pole near the 16th
Street tower. The sun relay controls
an ANL-30 power-off relay, which in
turn cuts in and cuts out the dimming
circuit during the dark and light hours
of the day respectively. This elimin-
ates such a brilliant and blinding light
at night and effects a saving in power.

New Switch Machines

The new electro-pneumatic switch
machines are the Style A-5, equipped
with “CP” valves. The standard ar-

rangement of lock rods and a point
detector are provided at each switch.

The machines operating the
switches and derails are provided with
6-in. air cylinders and the machines
operating the movable-point frogs are
provided with 7-in. cylinders. In all
cases there is a 4%4-in. throw of points
with a 12-in. throw of the pistons.

A special feature of electro-pneu-
matic valve housing at each switch is
the provision of a vertical type ter-
minal board, designed by the C. &
W. 1., to replace the ordinary horse-
shoe shaped terminal mounting. This
new terminal board permits the use
of standard Signal Section terminal
posts with nuts, thus insuring reliable
connections. Furthermore, the in-
stallation and inspection of the wires
is facilitated.

The compressed air for operating
the switch machines is taken from a
3-in., extra heavy galvanized main
pipe line extending to a compressor at
the Dearborn Street station. In the
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subway, the main air line is on the
wall, but on the remainder of the ter-
ritory it is underground.

New Interlocking Machines

The new interlocking machines are
of the Union, Model-14, E.P. Type.
At 16th Street the machine is com-
posed of a 3l-lever frame; with 10
levers controlling 12 switches, 3 de-
rails and 2 single slips with movable-
point frogs; 9 levers for 29 signals,
totaling 21 working levers. Traffic lev-

North end of track and signal layout

ers 30 and 27 are equipped with two
magnets for normal and reverse lock-
ing. At 15th Street, the same model
of machine is in service with a 31-
lever frame; 14 levers controlling 14
switches, 8 derails and 1 double-slip
switch with movable-point frogs; 10
levers controlling 27 signals and 2 lev-
ers for traffic, totaling 26 working
levers. Traffic lever 2 is equipped
with two magnets for normal and re-
verse locking. Traffic lever 28 1is
equipped with one magnet for reverse
locking. Lever 24 is a three-position
lever with the “L" position for signal
control and the “R” position for traf-
fic. Lever 24R locks lever 28 normal.
For displaying call-on aspects, a
hutton is provided below each lever.
When a block is occupied and it is
desired to admit a train into that
block, the lever controlling the desired
signal 1s manipulated and the button
depressed. The standard arrange-
ment of indication lamps is provided
below the levers of each machine.
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Indications as to the locations of
trains are shown on an illuminated
track diagram, suspended at an angle
by a short chain from the ceiling.
Opal lights indicate track occupancy
and are normally dark. A yellow and
green light are placed adjacent to each
other with an arrow pointing in each
direction on the track diagram for
traffic locking indication. When traf-
fic is set normal the green light is
illuminated, but when reversed, the
vellow light is illuminated.

Complete electric locking is pro-
vided including approach detector and
route locking with sectional release.
The group time-release system is in
service, thus necessitating but one
clock-work time release for each inter-
locking. In each tower, two yellow
automobile fog lamps, suspended on
brackets from the ceiling, provide
illumination of the interlocking ma-
chine and interior of the tower. An
advantage of this type of illumination
is the absence of glare.

Loudspeaker System

In addition to the ordinary tele-
phone service between the levermen
in the 15th Street and 16th Street
towers, a new system of direct tele-
phone communication was installed
for exclusive service between these
two towermen. The system includes
a combined loudspeaker and trans-
mitter in each tower. The loudspeak-
ers are on the line constantly, and,
therefore, no ringing apparatus is
required. For example, when the lev-
erman at 16th Street tower wants to
talk to the 15th Street tower, he holds
down a small lever while talking, and
the speech is reproduced in the loud-
speaker at the other tower. This com-
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Left — View of wall-type re-
lays in basement of 16th Street
tower. Below—Vertical wire
and cable runs are supported
on wire meshing on the racks

‘munication system is powered by 110-
volt a-c., and a red pilot lamp on each
set is lighted constantly when the
equipment is in operating condition.
A Telechron electric clock is mounted
on the wall of each tower, near the
illuminated track diagram.

Tower Buildings

The old towers were constructed
with brick walls for the first story
and frame construction for the upper
story, wooden floors being used
throughout. When reconstructing
each of these towers, the brick walls
of the first story were retained, but
the upper story and wooden floors
were removed. Using the one story
walls as supporting structures, a con-
crete slab was poured in place for
use not only as a floor for the second
story, but also as support for the walls
and roof of the second story, which
are of Truscon fireproof construction,
using slabs of insulating material cov-
ered with sheet iron, the vertical wall
slabs being held by channel irons
which also support the steel frame
roof structure. French type swing-
ing windows with all-metal frames
and sashes are used throughout on the
new portions of the buildings. Three
Truscon “I” beams, 8 in. by 5 in,,
are spaced 3 ft. 4 in. apart in the con-
crete floor so as to be directly under
the machines.

The old wooden floors at ground
level in the towers were removed and
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new concrete floors poured on stegl
beams for supports. Beneath the
ground level floor, there is a shallow
cable vault, which also is floored wit]y
concrete, and 1s used to bring the un-
derground cables into the tower. Thig
vault is provided with a drain. Each
tower is heated with hot water radia-
tors connected to a coal-burning Ar-
cola heater on the ground floor.

In each tower, the relays are locate(
on open type relay racks, enclosed hy
a combination of wire screening and
meshing. The racks are made up of
angle irons % 1. by 114 in. by 2
in., with supporting angle irons 3 in,
by 1% in, by %% in. at the ends. No
shelves are used, the wall-type relays
being supported on angle irons 4 in,
by 1 in. by 1 in. spaced 15 in. apart.
Round rods 34 in. in diameter, with
National Copperweld cable rings are
used for wire distribution on the
racks. Pullman special, 19-conductor
cables of stranded No. 14 wire are
used between the machines and the
racks. These cables are run through
the second floor from the machine,
in fiber tubes, 1-1/16 in. outside
diameter, 7§ in. inside diameter, each
cable being 34 in. in diameter. The
cables are run on vertical strips of 1
in. square, No. 13 gage, wire mesh-
ing to which it is tied, upon coming
through the floors to the racks.

Underground cables from the out-
side are brought up through the ce-
ment casement floor from the vault
through 114 in. steel pipe nipples.
They are taped and painted with an
insulating paint and then distributed
to several rows of terminals at the
base of the racks.

Power Supply

Direct current track circuits are
used, the circuits being fed from one
cell of M-5 Exide storage battery on
floating charge from an RX-10 recti-
fier. The feed to the track is adjusted
by an 8-ohm or 2-ohm fixed and a
25-ohm or 8-ohm adjustable resistor.
The main battery for control circuits.
located in each tower, is made up of
7 cells of Exide M-9 storage battery,
on floating charge from an RP-2I
rectifier.

Power is supplied at 21st Street at
220 volts and is stepped up to 440
volts to run to 16th Street. A 2-con-
ductor No. 4 cable, underground, is
used for power transmission. Another
supply is located at 14th Street with
automatic changeover. Two aerial
cables of 48 and 19 conductors, ex-
tend between the two towers on a
pole line.

Entirely new wiring distribution
systems, using underground cable,
were installed from the towers to the

(Continued on page 135)
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(Continued from page 132)

various junction boxes, instrument
cases and switches in the two plant
areas. Single-conductor No. 8 cable
is used for the connections to the
rails, and multiple-conductor No. 14
for other circuits. The cable is made
up of insulated conductors, filler, lead
sheath, filler, two wraps of steel tape,
filler and an outer covering of im-
pregnated cotton duck, this last item
being a special feature developed by
the C. & W. 1. because this duck has
a long life. The insulated wires and
cables on these installations were
furnished by the Okonite Company.

The control relays are of the DN-11
and DN-22 type, and the indicating

Typical“CP” valve
of switch and lock
movement. Note
the vertical termi-
nal board at left

relays are of the LT-10 type. The
transformers are of the W-10 and
W-20 type. The clock-work time re-
leases are of the TC-10 type.

The reconstruction of 15th and
16th Street interlocking plants was
handled under the general jurisdiction
of F. E. Morrow, chief engineer, Chi-
cago & Western Indiana, with plan-
ning by F. E. Beutler, assistant engi-
neer. The construction work in charge
of V. R. Walling, superintendent, was
performed by company forces under
the direct supervision of George M.
Kelley, signal supervisor. The major
items of equipment were furnished by
the Union Switch & Signal Company.




