The. centralized traf-
fic control machine
for the 27-mile terri-
tory is located in the
office at Chester, IlL

(.T.C. on the Missour1 Pacific

THE Missouri Pacific has installed
centralized traffic control on 27.2
miles of single track between Flinton,
111, and Raddle Junction, which is a
part of the Illinois division, extending
south from East St. Louis, Ill., along
the east side of the Mississippi river,
119 miles to North Junction near
Thebes, Ill. From Thebes, one line
extends to Cairo, Ill., and one line
extends across a bridge over the
-Mississippi river at Thebes to serve
‘the Arkansas, Louisiana and Texas
territory. . :

In view of the fact that this Illinois
division is a low-grade line through-
out, practically all of the Missouri
‘Pacific freight traffic to and from the
south is handled on this route, rather
than on the more direct Iron Moun-

tain line between St. Louis, Mo., and

‘Poplar Bluff, via Bismarck, because
the Iron Mountain line crosses a
range of the Ozark mountains with
‘heavy grades and curvature. Only the
through passenger trains and a limited
amount of merchandise, originating
n or destined to St. Louis proper, are
routed over the Iron Mountain route.
- On the Illinois division, the Mis-
Souri Pacific operates one .motor-type
local passenger train each way daily
between St. Louis and Marion, IlI.,
and the St. Louis-Southwestern oper-
ates one regular through passenger
‘train each way daily. Branch line pas-
Senger trains of the Missouri Pacific
Operate each way daily between Flin-
ton and Chester, and also between
Chester and M. V. Junction. The

M.P. operates five scheduled freight
trains each way daily, and the St.L.-
S.W. operates three such trains each
way daily. A local freight is operated
each way daily except Sunday. With
the average number of extra freight

Project includes 27-
mile section of single
track extending be-
tween sections of dou-
ble track on division
handling as many as
63 trains daily

trains, the total traffic at present is
about 35 trains daily, and when busi-
ness is good, 50 to 60 trains are oper-
ated daily. During the latter part of
March, 1937, the number of trains
daily ranged from 55 and 56 to as
high as 63.

The majority of the southbound
freight traffic consists of merchandise
and manufactured products, while the
northbound traffic includes fruit,
vegetables, packing house products,
live stock, lumber and agricultural
products, all of which is moved on
fast schedules. In addition, coal is
moved northward to East St. Louis,
this coal for the most part being
handled in solid trains on slower
schedules. About two trains including
coal are operated from the Mt.

Vernon line daily. A new mine,
opened in 1937, on this branch line,
will result in an increase in coal traf-
fic. The majority of the coal handled
on’the division, however, comes from
the Southern Illinois coal fields in the
vicinity of Bush, IlL., this traffic enter-
ing the main line at. Gorham, Ill., 22.6
miles south of Chester.

General Track Layout

The Illinois division is double track
from East St. Louis to Flinton, 49
miles, single track 27 miles to Raddle
Junction, double track 14 miles to
Howardton, single track 4.5 miles to
Halsey, double track 24 miles to
North Junction, at Thebes. Central-
ized traffic control, controlled from
Halsey, has been in service several
years on the 4.5 miles of single track
between Howardton and Halsey. This
left the 27 miles of single track be-
tween Flinton and Raddle Junction
as the neck of the bottle, with ex-
tended sections of double track on
either end. When as many as 50 to
63 trains were being operated daily
during the early months of 1937, de-
lays were excessive on the section of
single track, and something had to be
done to relieve this congestion. The
passenger trains and some of the mer-
chandise freight trains were given
preference, but the remainder of the
freight trains met serious delays. On
the average, from two to three hours
was often required to move coal trains
between Raddle Junction and Flinton.
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An additional handicap in the opera-
tion was that the trains were bunched.
Several trains were dispatched from
Dupo yard at East St. Louis between
5:30 p.m. and 7:30 p.m., and another
group departed between 8 p.m. and 9
p.m. These fleets often met opposing
fleets on or near the Flinton-Raddle
section of single track. Considering
scheduled trains only, there were three

southbound and three northbound
freight trains on the territory between
5:30 p.m. and 9 p.m.

No automatic signaling was in
service on this territory previously,
train movements having been directed
by time table and train order using
positive manual block when a pas-
senger train was involved. For ex-
ample, when a southbound passenger
train was operated from Chester, no
freight train could leave Chester until
the passenger trains arrived at Raddle
Junction, which required about 25
minutes. _

Two freight trains daily, including
coal and merchandise, are operated
from the Mt. Vernon line through
M.V. Junction and over the main line
to Chester. In the majority of cases,
these trains terminate at Chester, the
cars being handled between Chester
and East St. Louis in through freight
trains which pick up or set out at
Chester. This switching, and the fact
that the two main-line local freight
usually meet in the vicinity of Ches-
ter, caused congestion at this point
which often resulted in holding other
through trains at sidings in the ap-
proach to Chester. In 1933, power-
operated switch machines and ‘signals
for directing train movements were
installed at the lap siding at Ford and

Switches shown —— are hand operatéd

Track and signal plan of the new centralized traf,

also at Mt. Vernon Junction, this
layout being controlled from a ma-
chine in Chester. This installation had
been of considerable assistance in
relieving congestion, and this experi-
ence, in addition to that gained on
other C.T.C. installations on the Mis-
souri Pacific, led to the decision to
install centralized traffic control on
the entire section of single track be-

South end of
Raddle siding
looking south.

Note low home
signal between
the tracks

connects a storage track, located be-
tween siding and main track, with the
siding. The north end of this siding
is an extension of the southward main
track, which is connected to the single
track by a No. 20 crossover, which
is operated in connection with the me-
chanical interlocking protecting the
M.P.-M. & I. crossing.

At Reily Lake, no changes were
made in the existing 86-car passing
track, which is equipped with No. 10
turnouts. At Menard, a 133-car pass-
ing siding on the east side of the main
line extended northward from Men-
ard station. Another passing siding
of 126-car capacity, also on the east
side of the main line, extended south-
ward from Menard to Chester. As a
part of the improvements, these two

Southbound
freight train
passing the south
end of Raddle

tween Flinton and Raddle Junction,
including the passing track section of
double track at the south end. With
centralized traffic control available,
the addition of a second main track
between Flinton and Raddle Junction
could not be justified, one reason be-
ing that this territory includes the
crossing of two major rivers and sev-
eral small streams at which new
bridges would have been required,
which would have made the cost ex-
tremely high.

Track Layout and Switches
Operated

Starting at Flinton, the end of
double track, there is a 184-car capac-
ity siding located west of the main
track. At the south end of this sid-
ing, known as Roots, the track layout
includes a hand-throw switch, which

passing tracks were connected to-
gether and two No. 10 crossovers
were installed at Menard so that the

. two passing tracks can be used sep-

arately or as one long continuous sid-
ing. A new No. 20 turnout was m-
stalled at the north end of Menard
siding, but it was not practicable, on
account of local conditions, to make
changes at Chester to permit replac-
ing the existing No. 10 turnout at
the south end of the siding.

At Ford, there is a lap siding lay-
out, with the north siding long enoug
to hold 66 cars, and the south siding
141 cars. All four of the turnouts ar€
No. 20. At the Rockwood lap siding
the north siding has a capacity of
cars and the south siding 135 cars:
New No. 20 turnouts were installed
for the south siding. The end-ol-
double-track switch at Raddle Junc
tion is a No. 20 turnout. An interiof
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control recently installed between Flinton and Raddle

passing siding with a capacity of 164
Cars extends from Raddle Junction
to Raddle, about 8,000 ft. The north
end of the siding is connected to the
southward main with a No. 10 turn-
out. At Raddle, the interior passing
siding is connected to both main
tracks through No. 10 turnouts.

Power switch machines were in-
stalled at the end-of-double-track and
all ends of passing sidings mentioned
above, as well as at the junction with
the Mt. Vernon line, located 2 miles
south of Chester. At all of these loca-
tions, signals were installed to direct
train movements by signal indication
without train orders. Also, intermedi-
ate automatic signals were installed
to serve as approach signals.

The C.T.C. Conirol System

The signals for directing train
movements and the power switch ma-
chines are controlled by the General
Railway Signal Company’s Type-F,
Class-M, coded system, using three
line wires extended from Roots to
Raddle. The operation of this coded

system is explained in detail in the »

G.R.S. Bulletin 170.

The C.T.C. machine in the office
at Chester is constructed according
to a unit-panel type design developed
by the General Railway Signal Com-
pany. On\the face of the machine, the
track diagram and levers for the con-
trol of field functions in one general
locality are assembled on one panel
10 in. wide and 18 in. high. The cod-
ing equipment operating in connection
with the switches and signals con-
trolled by a panel is arranged in a
case the same width as the panel, the
case being so constructed that it can
be pulled out to the rear of the ma-
chine for mspectmn With this type
of construction, the machine is made
up of a series of unit sections which
are fitted together to form a compact
machine. When changes or additions
are made to the C.T.C. system, addi-
tional sections can be inserted at any
point as required, without changing
the existing units.

A new feature of this machine is
that each separate unit has an indi-
Vidual cover, rather than one piece of
metal for the entire machine, as has

ten used previously.

This machine has 19 levers for con-
frolling 71 (54 posts) signals, and 20
evers for controlling 17 single
Witches and 3 crossovers. The levers

are arranged in two rows on the lower
portion of the vertical panel of the
machine, the signal levers being in
the top row and the switch levers at
the bottom. A track and signal dia-
gram extends across the panel above
the levers, small lamps in the track
diagram indicating the position of
trains on main tracks throughout the
controlled track sections.

When in the normal position, all
levers point upward. The signal lev-
ers control signals for two directions
of traffic, the lever being turned 90
deg. to the left to control southward

signals and 90 deg. to the right to.

control northward signals. The con-
trol is so arranged that with a signal
lever remaining reversed, the corre-
sponding signal will operate stick, that
is, it will not clear automatically for
a following train unless the operator
again pushes the coding button. How-
ever, if it is desired that the signal
clear automatically for a following
train, the non-stick feature can be cut
in by operating a small switch located
above the lever. Small indicator
lamps in the signal levers are lighted
when the signal controlled by the
lever indicates proceed.

Operation of Switch Levers

The switch levers located in a row
just below the signal levers are turned
90 deg. to the right to reverse the
corresponding switch. A small lamp
in the face of each switch lever is
lighted from the time the lever is
moved until the switch machine for
the respective switch has operated and

locked up in the position correspond-
ing to that of the lever. In other
words, this is an out-of-correspond-
ence indication.

When making a line-up, the oper-
ator positions the switch and signal
levers and then pushes the button be-
low the two levers. This action
causes the control code to be sent out
on the line. The first six steps of the
code are for selecting the particular
station, the seventh and eighth ones
for selecting the positions of the
switches, one of these steps being re-
quired for each switch. Positive code
on this step is for switch normal and
negative for switch reversed. The
ninth and tenth steps are signal selec-
tion. If both steps are negative, the
signals are controlled to the stop
aspect; if the ninth step is positive
and the tenth negative, the southward
signal is cleared ; if the ninth is nega-
tive and the tenth positive, the north-
ward signal is cleared.

No track circuits were installed on
the passing sidings. However, a
special arrangement is provided to
prevént the clearing of signals to per-
mit trains to head in at both ends of
a siding. If both switches of a siding
are reversed and an effort is made to
clear both signals, the code -control
does not go out on the line because
the circuit includes contacts on the
switch levers and on the normal re-
peat switch relays which are so con-
nected as to automatically prevent the
-clearing of both signals leading into
the two ends of a siding.

A cabinet in the office at Chester
houses the battery, rectifiers and

Power switch layout and sheet-metal instrument house at
south end of Rockwood. Note second operating rod
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special relays required at this loca-
tion. A set of 50 cells of Type-BTM
storage cells feeds the code line con-
trol circuit, and 25 cells of the same
type feed the indication circuit.
Twelve cells of the DMGO-7 type
feed the local relays. At each power
switch layout there is a set of 12
Type DMGO-7 cells for the operation
of the power switch machine and the
local code relays. At each signal there
is a set of five cells of the same type.
Each track circuit is fed by one cell
of the DMGO-7 type. All of the
storage batteries are of the Exide lead
type and charged by G.R.S. rectifiers.

A 550-volt single-phase, 60-cycle
circuit, on No. 6 weatherproof cop-
per line wires, was extended over the
territory to distribute power to the
various locations. The line code cir-
cuits, as well as the local signal con-
trol circuits, are on No. 10 weather-
proof copper wire. These wires are
on an extra crossarm on the com-
munication pole line, except on the
territory between Chester and Ford,
where a separate signal department
pole line was previously in service.
Ohio Brass Company porcelain in-
sulators are used, white insulators
being used for the 550-volt circuits
and brown ones for all other circuits.

The coding equipment at a field location
is attached to a vertical pipe
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General Electric Company gap-unit
arresters are used on the code line
circuits.

In the vicinity of each group of
power switches and signals, a cabin is
provided for housing the relays, cod-
ing apparatus, battery and charging
apparatus. These houses are of vari-
ous sizes, ranging from 6 ft. by 6 ft.
to 6 ft. by 8 ft., depending on the space
requirements at each location. The
cabins or houses are of welded sheet-
metal construction and are lined with
3%-in. Celotex insulation, being con-
structed by the General Railway Sig-
nal Company.

The coding equipment in each
cabin is contained in a sheet-metal
cabinet 1134 in. deep, 23 in. high, and
19 in. wide, which is located in the
center of the cabin, supported by a
metal stand 24 in. high. The face of
the cabinet is fitted with transparent
fibestos, which is not subject to break-
age like glass. The entire case is prac-
tically dust-proof. The operation of
the relays can be observed through

the transparent cover. If any of the.

relays are not operating correctly, the
cover can be removed and the in-
dividual relay replaced readily, as
each relay is a standard unit fitted
with plug-and-jack connections.

As a means of reducing the chances
for crosses in circuits extending un-
derground from the instrument cases
to signals and switch machines, each
wire is run as a single conductor No.
9 cable, made up with protection in-
cluding lead sheath and two wraps
of steel tape armor. Six such cables
are run to each switch machine, four
to each three-position signal, and
three to each two-position signal. The
same type of cable is used for runs
to rail connections. This cable is
manufactured according to Signal
Section Specification No. 14532.

Unusual Aspects for Turnouts

The high signals on this installation
are the G.R.S. Type-G, except that
Type-D is used for intermediates, and
the dwarfs are Type-L. The lamps
used in the signals are rated at 10-volt,
18-watt, and are burned continuously
from the a-c. supply normally, with
storage battery standby.

The high signals and top “arms” of
the two-arm signals display . three
aspects, red, yellow and green.. The
low home signals governing train
movements out of sidings display red,
yellow and green. The high signals,
which govern either through mcve-
ments or diverging movements over
turnouts, have two “arms.” Where
the diverging movement is over a No.
20 turnout, the second “arm” is
spaced 5 ft. below the center of the
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Relays and batteries as arranged in one
of the houses at a field location

top unit. At such a location, the sec-
ond “arm” displays red or yellow.
Where the turnout is a No. 10, the
second unit is located 11 ft. helow
the top unit and displays yellow or
purple. The vertical spacing between
the light units is the means of convey-
ing information to the engineran as
to whether he is to diverge over a
No. 20 or a No. 10 turnout. Purple
is the standard stop indication color
for the third “arm’ on interlocking
signals on the Missouri Pacific, and
it is for this reason that the purple is
used instead of the red, as explained
in the aspects above.

The power switch. machines are
G.R.S. Model-5D, with dual-control,
and are equipped with point detectors.
A special feature is that the switch
control relay is housed in the case of
the switch machine. The switch lay-
out is constructed with 1-in. by 9-in.
insulated gage plates on 4 ties, includ-
ing the one ahead of the points and
the first 3 under the points. Fixed
rail braces on both sides of the rail
on the tie ahead of the point prevent
“rolling” of the stock rail. The gaget
plates on two ties extend under and
are attached to the switch machine s
as to prevent wear and lost motiof-
Tie straps bolted to each end of the
ties assist in maintaining the relative
position of the first 6 ties at a NO:
10 turnout and 11 ties at a No.
turneut. ,

As the switch points for the No.
20 turnouts are 30 ft. long, it might
be possible to lock a switch wit a
obstruction anywhere in the half ©
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the length toward the heel. In order
to be sure that the point completes its
movement throughout its entire
length, a pipe connection, with cranks,
is extended from the front rod to a
second operating rod attached to the
switch 12 ft. from the points. This
arrangement assists in throwing the
entire switch as a unit without spring-
ing the points.

Track Connections

Throughout all track circuits, each
rail joint is bonded with two No. 8
BWG Page Armco galvanized bond
‘wires using 9/32-in. single channel
pins. No trunking was used on this
installation, all 'of the underground
wire runs being in parkway cable
made up with a lead sheath, steel tapes
and jute covering. An interesting
feature is that the parkway bootlegs
are located 18 in. from the rail on the
gage side. The reason for using this
location is to keep the tie spaces clear
to permit proper tamping and mainte-
nance of the track. The bootleg out-
lets are of a type designed for the
Missouri Pacific and made by the
Western Railroad Supply Company,
and consist of a cast-iron box on a
pipe riser and a cast-iron flared base.
The cable is brought up through the
riser, which is equipped with a clamp
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No. 10 Copperweld wires. The same
type of stranded bare cable is used for
fouling jumpers.

Flashing Light for Train-Order
Signal

Under certain circumstances, it
may be necessary to issue train orders
at Chester effective after trains in
either direction pass off of the C.T.C.
territory. For this reason, a sema-
phore type train-order signal was re-
tained in service at Chester. This
signal normally stands at clear, dis-
playing a green light at night. In
order to prevent any confusion be-
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tween this train-order signal and the
other signals, the lamp in the train-
order signal, when lighted, is flashed
about 30 times per minute, this flash-
ing being effected by a Peerless flasher
relay of the rotating disk inductive
type.

The major items of signaling equip-
ment for this installation were fur-
nished by the General Railway Signal
Company, and the construction was
handled by the Missouri Pacific signal
forces, supervised by L. S. Werth-
muller, assistant signal engineer, and
E. T. Troughten and R. M. Spillman,
signal foremen, under the direction
of P. M. Gault, signal engineer,

Typical arrangement of signals
at the end of a siding

to hold the cable in place, preventing
mechanical strain on the copper con-
ductor at the soldered connection.
The strand is carried into the bootleg
through a sleeve 9/16 in. in diameter,
threaded to be held in place with in-
sulation in a hole through the side of
the box. The parkway cable is sol-
dered to a 34-in. Copperweld strand-
ed connection which extends to a
plug in the rail.

The track
main-line switches each consist of
Copperweld stranded bare cable,
Stapled to the sides of the head block
tie about 2 in. from the top edge.
Each of these cables consists of seven

shunt connections at



