
Is on North Western
Trains expedited and delays reduced on 75-mi.
with both tracks signaled for both directions
and with crossover layouts, spaced approxi
matlely 6 mi. to faciliate run-around moves,
thus keeping all trains moving at normal
speed rather than some waiting on sidings

Longest Continuous
Double-Track C.T.C

ON 75 mi. of heavy-traffic two
track territory between West Chi
cago, Ill ., and Nelson, the Chicago

orth Western has installed cen
tralized traffic control. Short sec
tions of this terr itory ha ve more
than two tracks, also, this proj ect
includes 11 mi. of a separate sing le
track cut-off. Thus, a to tal of 86
road miles and 169 track miles of
main track are included in th e proj
ect.

On th e 75 mi., bo th main tracks
are signaled for train movements in
both directions, just the same as
two single-tracks side by side. New
high-speed crossover layouts are lo
cated an average of 6.4 mi. apart,
and these crossovers, as well as sid-

Th is nicture shows the
typical in termediate
approach signals for
both dir ecti ons, both
tracks, with wes tward
train running on left
track, and its signal
on mast at its left

ing switches , are opera ted by elec
tric switch machines. These ma
chines, and the governing signals at
these locations for authorizing train
movements , are all controlled by
the dispatcher at Chicago. Indica
tion lamps on the disp atcher's con 
trol machine show the locations of
and progress being made by all
tr ains. In the morning, when th e
prepo nderance of traffi c is eastward
toward Chicago, faster train s can
be crossed over to the other tr ack
to ru n around slower ones, 0 1' slow
er trains can be crossed over to
allow the fas ter ones to pass . In
either instance, all trains are kept
moving at normal speed, rather
th an delaying the slower trains on

sidings. Similarly, in the evening,
when th e preponderance of traffic
is westward, sections of both tra cks
are used by westward trains.

Character of Line
From the Nor th Western passen

ger termin al in Chicago, th ere are
three or more main tracks west
ward for 30 mi. to West Chicago,
which is the beginning of th e new
C.T.C. territory. From West Chi
cago, there are two main tracks for
451:> mi. westward to Omaha, Neb.,
where connections are made with
North Western lines thr ough Ne
braska and Dakota and with the
Union Pacific on through rou tes be
tween Chicago and Denver, Salt
Lake City , Portland , Seattle, San
Francisco and Los Angeles.

Between West Chicago and Nel
son, the railroad traverses prairie
country with long rolling grades,
except in the vicinity of river cross
ings where grades range from abou t
0.3 to 0.7 per cent for short dis
tances. The curvature is light, most
of the curves being 1 deg. or less,
and the only speed restrictions due
to curvature are on two curves at
Dixon. On one of these curves of
approximately 2-deg., the speed of
passenger trains is restri cted to 70
m.p.h., and freigh t trains to 50
m.p.h. On the 3-deg. curve, the
limit is 50 m.p.h. for 'passenger
trains and 45 m.p.h. for freights.
Th e rail is 112 lb . throughout, and
the track is well constructed and
maintained fOJ' high train speeds.

Some of the reasons why th e 75
mi. section between West Chicago
and Nelson was equipped with
C.T.C . first, are: (1) this section
handles heavier traffic than any of
the other two-track territories, and
(2) this section is nearest to Chicago
where GT.C. would be most useful

.'
••
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Dispatcher at control machine in Chicago

in relieving congestion, both in
bound in the morning and out
bound in the evening. At Nelson ,
the west end of the new C.T.C.
project, there is a junction with a
C.&N.W. line diverging to the
south to Peoria, Ill . and East St.
Loui s, Ill. Although no passenger
trains are opera ted over this line ,
there is a heavy frei ght traffic
which adds to the volume on the
section east between Nelson and
Proviso yard which is 16 mi. east
of West Chicago.

Train Movements Bunched
The daily traffic between Nelson

and West Chicago includes 22 pas
senger trains, and approximately 16
through freight trains, as well as
a local frei ght train each way daily

and three of the Geneva suburban
trains depart from Chicago be
twe en 5:05 p.m. and 8:10 p.m.

Previously, when tra in move
ments were authorized by time
table and train order, and the sid
ing switches were hand-thrown, dif
ficulties were caused by dispatch
ing westbound freight trains from
Proviso yard during or just prior
to the evening parade of west
bound passenger trains. The results
were that the freight trains lost a
lot of time on sidings or were held
in the yard during the period be
tween 5:00 p.m. to 8:30 p.m . or
later. Similarly in the morning,
there was not much chance to move
eastbound freight trains during the
parade of eastbound passenger
trains. As a result, the freight trains

when they are ready, without wait
ing, as was previously the case , for
passenger tr ains to go. By means of
the illuminated track diagram on
his control machine, the dispatcher
can see the locations of and prog
ress being made by all trains. Ac
cordingly, he can control train
movements on a minute-to-minute
basis to make close mee ts and
passes, with a result that all trains
are kept moving at normal speeds
a much greater percentage of time.
In contrast, with the previous op
eration under time-table and train
orders , a fr eight t rain migh t take
siding to clear for a passenger
train, which might be running late
but the dispatcher had no practical
means of getting train orders to the
freigh t to advance it further ahead
of the passenger.

By Signal Indicat ion
With the C.T.C., including power

switch machines and signals con
troll ed by the dispatcher to author
ize movements, the engine and
tra in crews have no concern about
other trains, but rather, the engi
neer moves his train in accordance
with signal aspects displayed at the
time and .place where he is to take
action in each instance. Also an
added advantage in th is Chicago
& North Western project is that
both tracks are signaled for both
directions so that , nine times out of
ten , meets, as well as passes , are
made by keeping both trains mov
ing on main tracks, rather than in
curring even a short delay for one
of the trains to use a siding.

As a typical example of opera
tion , an eastward freight train, No.
254, stopped on track No. 2 at

Fig. I -Plan showng locations of power -operated C.T.C. controlled switches,
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except Sunday. Also, 14 suburban
passenger trains are operated daily
between West Chicago and Gen
eva, 5.5 mi. The difficulties of train
operation are increased due to
trains being bunched. For example,
eight of the 12 eastbound through
passenger trains, in addition to five
Geneva suburban trains, arrive at
Chic ago between 6:30 a.m. and
11:30 a.m. Eight of the 10 west
bound through passenger trains,

lost a lot of time waiting on sid
ings. The solution was to install
the C.T.e., so that both tracks
could be used either westward or
eastward to handle the preponder
ance of traffic.

Train Time Saved

One important benefit of the
C.T.e. is the ability to start trains
out of the yard westward, or out
of Nelson and Nachusa eastward,

Malta , to set out stock cars. In
order to avoid a delay for a fol
lowing eastward freight train, No.
256, it was crossed over to track
No.1 at Creston to run around No.
254 and then return to track No.2
at Cortland. This move was com
pleted just in time to clear the
westward signal on track No.1 at
Cortland for a westward freight ap
proaching on that track. Th e run
around move for No. 256 saved 30
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to 45 min. for this train, and per 
mitted it to go to Proviso yard
ahead of a passenger train.

A westward merchandise fr eight
train o. 381 for the lin e to East
St. Louis is d ue out of Proviso ya rd
at 10:00 a.m. W estward freigh t, No .
251, for the west coas t, usuall y in
three sections, is du e ou t of Pro
viso yard at 11:00 a.m. W estward
passenger train No . 1 is due out of
Chicago at 12:01 p.m . noon. Pre
viously with t ime tables and tr ain
orders, difficulti es were encount
ered in ge tting th e fr eight t rain s,
No. 381 and No . 251 out of the yard
and over a section of line and in to
sidings to clear for o. 1. With the
C.T.C., as for example on F ebruar y
28, th e freights depa rted from th e
yard when they wer e read y, and
were kept moving. The passen ger
train o. 1 was about 30 mi.n. late.
Freight No. 381 made such good
time that it wen t all the way to
Nelson, and off on th e line to East
St. Louis before No. 1 passed Nel
5011. Also "on th e board", during
this period, wer e two eastward
freigh ts and an eastward passenger
train, none of which were stopped ,
and the eas tward fr eight went right
on into Proviso yard ahead of th e
following passenger, wher eas un
der the previous tim e-table and
train-ord er op er ation, it would
have taken siding at som e place,
such as Rochelle, and lost at least
45 min. to 1 hr.

Trains Mo ved In Fleets

The p resent signaling for both
directions on both tracks permits
the movement of trains in fleets
using both tracks in one direction
or the oth er. An important advant
age is that several followin g freigh t

T he eastward borne
signals at Geneva
crosso vers. Signal
a tie f t governs
on the track to
the left h a n d

both tra cks is that if a freight train
is stopped on account of a hot box,
other following tra ins can be routed
around, with ery little or no delay.
Wher eas, with the previous single
direction operation on each track,
with tim e table and train orders,
if a train stopped on account of a
ho t box , the following trains were
seriously delayed becau se cross
overs were not available at the
proper locations to cross trains over
readil y, train orders could n ot be
issued quickly enough to authorize
reverse r un ning, and wayside as
well as cab signaling was not ar
ran ged for reverse running. There
for e, rever se op er ation was used
only in case of ser ious circum
sta nces,

Previously, with time-table and
train order operation, th ere was no
ready means of determining the
progress of a freigh t train if it took
siding for some period unknown
to th e dispa tcher. Now, from his
illuminated track diagram, the dis
pa tcher knows at a glance the aver
age speed a train is making and can
quickly see whether an engineman

spaced an average of 6.4 mi. ap art.
E ach of these universal layouts in
cludes two crossovers-one faced
each way-so th at tr ains in either
direc tion can be crossed over from
either main track to the other.
These crossovers were installed
new with o. 20 turnouts, so that
diver ging moves can be made
safely at speeds up to 40 m.p.h. ,
thus minimizin g the time lost for a
train when crossing over.

Th e east end of the C.T.C. is at
I interlocking M.P. 29.5, at West

Chicago. Between I and W est
Chicago W est, about 2.5 mi. , a pre
vious siding was converted to a
main track, an d all three tracks
wer e signaled for train movements
in both directions, so tha t now
W est Chicago West is ilie wes t
end of the three-track territory.
The new layout at W est Chicago
W est includes power switches for:
(1) the end of the third h-ack, (2)
for the yard lead to the n orth , and
(3) for the two No. 20 crossovers
between th e two main tracks.

The extreme west end of C.T.C.
operati on is at a remotely-control-
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crossovers and junction on entire territor y be tween West Chicago and Nelson

trains can be kept moving west
ward on track No . 1, for examp le,
while a sim ilar parade of passenger
trains can be routed w estward on
the other track. F or instance, a
fleet of westward passenger trains
are scheduled out of Chicago in the
evening at 7:15, 7:30, 8:00, 8:10 and
9:00 p .m. No throu gh p assen ger
trains ar e sch eduled eas tward to
arrive in Chicago during this
period.

Another important ad vantage of
the signaling for both directions on

is moving promptly wh en a signal
is displa yed to proceed . Previous
ly, eastward freight trains lost time
when waiting on the Lee County
cut-off at achusa thus giving the
train crews time to buy eggs at a
country sto re. ow, tr ains seldom
stop at achusa, and, as a result,
the storekee per has complained
that h e has lost a market for about
90 do z. each week.

As mentioned previously, the
project includes new crossover lay
outs at various locations which are

led in terlocking, NJ, at mile p ost
105. This in terlocking includes
turnouts and crossovers for wye
connections and for connecting two
main tracks to four main tracks.
The J layout is remotely control
led from an in terlocking, NY, at

elson. In the 1 mi. between NJ
an d NY, three tracks are signaled
both directions and one track east
wa rd only.

The NY interlocking at Nelson
includes crossovers and turnouts
connecting four tr acks to th e w ye
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Power switch at equilateral turnout at West Chicago West

leading to the line to Peoria. The
four tracks between Nelson and
Nelson East are signaled both di
rections. No interlocking was pre
viously in service at Nelson East.
The improvements at this location
included the installation of three
No. 20 crossovers and a No. 20
turnout. The power switch ma
chines at these switches, together
with the signals, constitute the most
westerly layout under the direct
control of the dispatcher.

A single-track, low-grade cut-off
extends 10.6 mi. eastward between
Nelson East and Nachusa, at M.P.
93. A previously existing mechani
cal interlocking at Nachusa includ
ed one No. 14 crossover and a No.
14 junction turnout. The improve
ment program included the instal
lation of a new No. 20 junction
turnout and two new No. 20
crossovers. The old interlocking
was removed, the five new switch
machines and all new high signals
for train movements in both direc
tions on all tracks now constitutes
one of the C.T.C. layouts controlled
by the dispatcher.

Thus, as explained above, the lo
cations of new universal crossover
layouts at West Chicago West, at
Nelson East, and at Nachusa were
determined because of junctions,
etc., at those locations. When locat
ing the remaining nine new uni
versal crossover layouts, considera
tion was given to several factors:
(1) Other circumstances being
equal, to space the layouts as near
ly as practicable, on an equal time
distance basis; (2) to place a new
crossover layout at one end or the
other of an existing siding, if such
a sidng was one that was to be
equipped with power switches; (3)
to find locations away from towns so

that if trains were stopped and held
for a few minutes, they would
block a minimum number of grade
crossings with streets or highways;
and (4) to give preference to loca
tions at the bottom of short grades
from one or both directions so that,
if a train is required to stop and
wait just short of such a location,
the grade would be favorable for
the train to start. '

Local conditions were such that
new universal crossover layouts
were located at one end or the
other of existing sidings to be
equipped for C.T.C. at Meredith
West, Cortland, Malta East and
Ashton East. Additional new uni
versal crossovers were located out
in the country at Geneva, La Fox,
Creston, Rochelle and Franklin
Grove. The siding switches and
crossovers are all power operated,
and these switch machines and sig
nals are controlled by the dispatch
er. As a part of the project, an elec
tric lock was installed on each of
the hand-throw switch stands at
main-track switches leading to
house tracks and industrial spurs ,
a total of 83 such locks being in
stalled.

This project includes two cross
ings with other railroads-with the"
E. T. & E. at West Chicago, and
with the Burlington, at Rochelle.
Each of these crossings is protected
by a manually-controlled interlock
ing. North Western signals at these
plants are cleared under the direc
tion of the North Western dispatch
er and , then, only in the direction
established by the C.T.C. system.

Signal Changes
This double-track line of the

North Western has been equipped
for many years with a complete

system of automatic train control
including speed control and cab
signaling, the wayside controls be
ing for one direction only on each
track. With this system, there were
no wayside signals except home
and apporaeh signals at interlock
ings. The new system includes high
home signals and approach signals
for train movements in both direc
tions on both tracks, these signals
being installed not only at the NI
interlocking at West Chicago and
NY and NJ at Nelson, but also at
the 15 crossovers , end-of-siding and
junction layouts in the C.T.C. sys
tem controlled by the dispatcher.
Also, the project included changes
and additions as required on the
wayside to control the train control
and cab signaling on the locomo
tives for operation in both direc
tions on both tracks in accordance
with the direction established by
the C.T.C. system.

The wayside signals are the
searchlight type. Where three or
four tracks are involved, such as at
West Chicago West, DeKalb and
Nelson, signal bridges were install
ed on which the signals were
mounted. However, as applying to
two tracks, the signals are on masts
at the side of the tracks, as shown
in typical pictures herewith. In
each instance, the signal is im
mediately adjacent ' to the track
which it governs. When a train is
running on the right-hand track,
its signal is at the right of the track
when a train is running on the left
hand track, its signal is to the left
of that track.

In each layout, the home signals
in approach to the facing-point
switch of the nearest' crossover is
located 50 ft. from such facing
points so that this 50 ft. will allow
for two car trucks, to hold track
circuit shunts until the last car is
clear of the switch when moving out
of the plant. Each home signal has
three "arms," each consisting of a
searchlight signal head, which are
mounted in a vertical row. Stand
ard ' A.A.R. aspects are used. A
green in the top "arm" is for a high
speed straight through route. Red
over-yellow-over-red or red-over
green-over-red is for a diverging
move. Red-over-red-over-yellow is
for a slow-speed move , and can be
used as a call-on aspect independ
ent of track-circuit control outside
interlocking limits, to permit one
train to follow another into the
block. In this respect, this aspect
corresponds with the most restrict
ive aspect of the cab signaling.

Each approach signal has two
"arms," each consisting of a search-
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The switch layo uts are well constructed

light sign al head . The top head is
to the right of the mas t, and th e
lower on e to the left , thi s staggered
effec t being used to design at e it as
a permissive signal , in contrast with
an abso lute home signal. E ach of
these permissive intermediate sig
nals has a marker wh ich au thorizes
a train to pass such a signal , wh en
display ing its mos t restrictive as
pect, at not exceed ing train con tro l
maximu Jl1 low speed , in accordance
with the most restrictive aspect or
the cab sign al.

Wh en a No. 20 crossover is re 
versed for a diverging move, and
the home signal gov erning th e
move is clear ed , th e corresponding
approach signa l displays a yellow
over-green aspect, wh ich gives an
engineman advance informa tion
that he is to bring his train up to
and throu gh th e crossover at the
speed for which it is design ed.
Thus, the use of th e yellow-over
green aspect on th e approach sig
nals saves train time as compare d
with approach signals which d is
play a single yellow under such cir
cumstances, because th e single yel
low would require th at the speed
be reduced at once and th en pro
ceed prepared to stop at th e home
signal.

Th e sa me home signa ls that gov
ern tr ains at th e crossover layouts
also au thorize train movements by
signal ind ica tions which take th e
place of time-table an d train order
authority as used previously in this
territory. These signals, which are
cleared by control from th e dis
patcher, change automatically to
the Stop aspect as a tr ain passes,
and they will not again clear un less
tbe dispatc her sends ou t another
control, i.e., th e signa ls are stick
controlled. If a home signal has
been clear ed and is th en "taken
away" witho ut having been acc ept
ed by a train, th en time locki ng
comes into effect automatically , to
preven t op era tion of a swi tch or
the clearin g of an opposing signal
until an adequa te tim e interval ha s
elapsed . Time is figured on the
A.A.R. Signal Section recommend
ed basic, taking int o consideration
required au tomatic train con trol
stopping d istance.

Pre-Condition Control

If a pr e-condition co ntro l is sent
out, cal ling for opera tio n of a
switch th at is p revented from op er
ating because electr ic locking is in
effect, th e p re-condition con trol
will not take effec t fo r approxi
mately 5 sec. before the elec tric
locking is released. Th is tim e delay
prevents opera tion of a switch if

the shunt of a track circu it is lost
mom en tar ily.

As pr eviously stated , in order to
save tr ain time by permitting di
verg ing moves at speeds up to 40
m.p.h., new crossovers with No. 20
turnouts, were insta lled throughout
this project. W here the two ma in
tr acks are at 13-ft . centers, these
crossovers are approximately 370
ft. lon g. Th e adjacent ends of th e
crossovers are 19 ft. 6 in. apa rt. At
th e west end of three-track at 'West
Chicago West , tra ck No. 1 and

track No . 2 from the east join track
No. 2 to th e west by mea ns of an
eq ui late ral turn out wi th a No. 2-D
frog. Th e autho rized train speed
over this eq uilateral tu rnou t is 50'
m.p.h.

The No. 20 turn outs inclu de 30
ft. rein for ced points, usin g under 
cut stock rail. Ram apo-Ajax verti
cal -pin Type-MF front rod s and
Type-M No. 1 rods are used on
these switches. A %-in. insula ted
gage pla te is located on th e No . 0
tie. Stiles adjus tabl e rail braces are
used on th is tie, as well as on th e
tw o mach ine ties. In order to mini
mize fricti on and bind ing , each set
of switch points is eq uipped w ith a
roller bea ring made by the General
Railway Signal Company. Th is roll
er bearin g and mounting pl ate
serves as one of th e tie rods.

Direct current switch machines,
Model 5D are used th rou ghout this
project. Th ese machines are of th e
dual-control type which have a
lever for manua l operation during
switching moves or d ur ing e mer
gencies. W ith 24 volts at th e mot or ,
th ese machin es will opera te a
switch in about 5 to 7 sec .

Track Circuits

The track circuits on this project
are the conventio na l d.c , neutral
type wi th 4-ohm relays . Althou gh
there are no wayside signals except
home signa ls and approach signals ,

neverthless, th e wayside contro ls
are cu t into so-called blocks, and
the local contro ls for these blocks
are on two-wire lin e circuits which
break through contac ts of th e track
relays in a conventional man ner.
The so-called blocks begin and end
at cu t sections which are th e places
at which changes, if any, are mad e
in th e control of th e tr ain control
and cab signa ling. Th ese locations
coincide with approach signals
where such signa ls ente r into con- ·
sideration. Fo r th e control of train

control and cab sign alin g on the
locomotives, 60-cycIe a.c, ene rgy is
fed to th e rails in th e directi on to
wa rd an on-com ing locomoti ve.
The feed of thi s a.c. is governed by
th e line con tro l "block" circuits dis
cussed above. Norma lly, whe n two
01' more "b locks" ahead are un oc
cupied, th e a.c. energy in the rails
controls the cab signal to displ ay
the proceed aspect-green, ind icat
ing proceed at not exceeding auth
orize d time table speed. The maxi
mum for str eamliners is 93 m.p.h .,
for stea m passenger train s, 73 or
83 m.p.h., depending on class of
locomoti ves; and fre igh t trains 50
to 63 m.p.h., depending on locomo
tives. 'When no a.c. feeds i.n th e
track toward a locomotive, th e cab
signal displays the restrictive aspect
which is red-over-yellow, thi s indi
ca ting proceed at not exceeding
maximum low speed , which is 30
m.p.h . for strea mline rs ; or 23 m.p.h .
for freight trains or passenger trains
haul ed by steam locomotives.

Reversal of Train Movements at
Geneva

Each morn ing, certain suburban
passenger tra ins leave th e yard at
Wes t Chicago to back wes tward on
a main tr ack to the Ge neva passen
ger sta tio n where they take on pas
sengers and sta rt their run eas tward
to Chicago. As shown in F.ig. 2,
Geneva passen ger sta tion is 8,450
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ft. east of the home signals for GX
crossovers, and there are no C.T.C.
dispatcher - controlled signals at
Geneva to authorize a train at that
station to reverse its direct ion and
proceed eastward. Furthermore, the
block is too short to install such sig
nals.

After considerable study, an ar
rangement was devised to accom
plish the result desired. On the op
erator's desk at Geneva, there is a

GX r'---- 8 450'

t-OOO OO<>-i

./" <, :
t-OOO 000--;

Hand - thrown main - track
switches are equipped with
electric locks as a part
of the C. T . C. installation

In DeKalb there are hand-throw
turnouts and crossovers which are
used several hours daily by a switch
crew when serving industries,
freight houses, coal yards, etc. In
order to permit this crew to con
tinu e their work as long as practic
able prior to approach of through

If granted, the dispatcher pushes trains and still not delay the
his button and the operator pushes through trains , special signals
his button for the track on which known as hold-out signals and con
the train is standing. These actions trolled by the dispatcher were in
start changes in control circu its to stalled west of the hand-throw
prevent the clearing of C.T.C. con- switches, as shown in Fig. 3. When
trolled signals to enter the WX-GX the switch crew is authorized to use
over-all block, and to reverse the the main tracks between bridges A
directional controls on the track and B, the signals on these bridges
occupied by the train, so that train- are held at Stop by the dispa tcher.
control cab signal energy feeds Th is accomplishes two results, it
westward from WX to the train at limits the area in which the switch

WEST CH (CAGO
West Wx.HX)O/ :g:

~ "'"'@f!::
small panel with an indicating lamp
and push button ' for track No.1,
and a lamp and push button for
track No.2. Also on the dispatch
er's C.T.C. control panel, there is
a special push button for each track
at Geneva.

When a train, which has ap
proached Geneva from the east is

Geneva and, in so doing , checks engine can go, and in the mean
that the track is unoccupied in that time, an approaching eastward
section. This change in controls is train, for example, can be directed
indicated by the lighting of the in- to move at normal speed from Mal
dicaton lamp on the operator's ta toward DeKalb. Being advised
panel above the button for the of the approach of a through train,
track being used. Then the operator the switch crew clears the main
issues a train orde r to authorize the track, as is indicated on the dis
train to move from Geneva to WX, patcher's machine, and he clears
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F ig. 3 - Hold-out signals at D eKalb expedite switching hod save delays for through trains

ready to reverse its d irection and at which point the C.T.e. dispatch- the holdout signal for the through
return eastward, the whole train er controlled signals au thorize its train to pass on through DeKalb
must be standing on a track circuit further progress. without stopping. If the special
west of the Third street crossing. Thus, this procedure provides for hold-out signals had not been pro
The conductor informs the operator reversal of train movements at vided, the switch engine would
that his train is ready to move, the Geneva in the middle of an .overall have been required to clear the
operator telephones the dispatche r C.T.C. block extending from WX main tracks at DeKalb before a
for permission to make the move. to ex. train could be authorized to pro-
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ceed at normal speed from Malta
East toward DeKalb . Under such
conditions , th e switch crew wo uld
have been tied up so much of th e
time that they could not get th eir
work done, and service to shippers
would have been hampered ser
iously.

Control of Electric Locks

The electric locks on hand-throw
switches within home signals limits
are lever controlled by the dis
patcher. The elec tric locks on out
lying hand-throw switches are au to
matically locked when th e lever
controlled main -track signal is
cleared to govern a tr ain movement
over the switch , and the locking is
retained by track occupancy.

When a switch is to enter a spur,
release of the elec tric lock is effect
ed by occupancy of a sho rt track
circuit immediate ly in advance of
the switch. ' Wh en th e front truck
of the locomotive or leading car
is within 75 ft . of the switch, th is,
in combinat ion with other contro ls,
releases the electric lock.

When a switch train on a spur
is ready to depart, th e conductor
telephones the dispatcher for per
mission. After receiving permission
the cond uctor or a trainman re
moves th e padlock , and con tac ts
are closed by the latch con tac t. If
the main- track signals governing
train moves toward the switch are
at Stop and if no trains are occupy
ing the intervening main tr ack, th e
electric lock will be released .

Carrier on C.T.C. Code Line

The C.T.C. territory is cut into
two separate areas - West Chicago
to DeKalb , 26 mi.; and DeKalb to
Nelson 45 mi. Each section incl ud es
eight field sta tions. Th e outgoing
controls and incoming indications
for the section between West Chi
cago and DeKalb are handled by
conventional d.c . codes on a two 
wire line circuit. These two wires,
in this section, also handle carrier
codes for outgoing con tro ls and in
coming indications for th e DeKalb
Nelson section. For the DeKalb
Nelson territory coded carrier at
13.7 kc. goes out from the c.T.C
office to DeKalb, where it is con
verted to conventional d .c. codes
to be transmitted to th e field sta 
tions between DeKalb and Nelson.
From th ese field stations, conven
tional d.c, ind ication codes go eas t
to DeKalb where they are con
verted to 17.3 kc. for transmission
to the Chicago C.T.C . office. The
conventional d.c. codes and the car
rier codes are handled sirn ultau-

eously over th e same wi res without
interference with each oth er. This
use of carrier permits controls to
go out or indications to come in
from different sections simultan 
eously, thus prac tica lly eliminating
delay in transmission of codes.

In the 10 mi. from' th e dispatch
er's office in Chicago out to River
Forest, the C.T .C. cod e line circuit
is on two wires in cable, most all
of which is underground. These
wires are No. 19 for 30,300 ft. and
No. 14 for the remaining 23,200 ft .
From River Forest to Nelson , 95
mi., this C.T.C. code circuit is on
a pair of No.8 weatherproof Cop
perweld open line wires. At the
end of the cable at River F orest,
there is a carrier repeater sta tion ,
which commonly could be referred
to as a boos ter sta tion for the coded
carr ier to compensate for th e loss
in the 10 mi. of cable.

The carrier at the dispatcher's
office, at th e repeater station, and
at DeKalb is in duplicate. If any of
this equipment fails in service, the

Each power swi tch
is equipped with
a roll er bearing
th e roller bei ng
und er the plate
which serves also
as a switch rod

standby uni t can be cu t into serv ice
under con tro l of the dispatcher .
The car rier equipment was furnish
ed by the Genera l Railway Signa l
Company.

Pole Line Construction

A previously existing signa l de
partment pole line was extensively
recons tructed as a part of the
c.T.C. proj ect. Throughout most of
the terr itory thi s pole line has two
lO-pin arms . Fo r carrier ,use, the
two No. 8 C.T.C. line wir es in the
section between River Forest and
DeKalb are transposed for 30 kc.,
and between DeKalb and Nelson
for 3 kc. About 500 Hubbard point
type transposition brackets were
used on this pro ject.

The various two -wire local line
circuits are No. 10 weatherproof
Copperweld wir es, an average of
about eight such wir es being in

service. These signal block wires are
used also to transmit a.c. energy
to carry track-occu pancy indication
con tro ls from blocks to the field
sta tions where they are sent by
C.T.C. cod e to th e contro l office.
Th e 440-volt a.c, power distribu
tion circuit is on two No. 6 bare
copper line wires. This line is fed
locally in sections an average of 6
mi. long. Th e feeds are th rough
automa tic power boards. If th e
normal feed on a section fails, it is
cut over automatica lly to be fed
from the adjacent section.

Telephone Service

A pair of No.9 bare copper wires
is used for a teleph one circuit, with
phones at all home signa ls, motor
car set-offs and hand - throw
switches, there being a total of ap
proximately 220 phones on this cir
cuit. At each instrum ent house,
there is an employees' call light on
the track side which is lighted
when it is des ired that any em-

11
'?

. (
lil. , ...,.

ployee at that locati on call the dis
pa tcher on the phon e. The 220 tele
phones on this circui t are the hand
set type made by the Strom berg 
Carlson Company.

Cables and Wiring

Dry-spot insulators are used at
locations where connections are
mad e from the C.T .C. code line
wires to the line drops to the
houses. These wires are No. 14,
and twisted pair is used to mini
mize the capacity effect. Each wire
of this twisted pai r is connected to
the two line wires (one in each di
rection) by means of a Kearn ey
screw-clamp connector. Th e ad
vantage is that the code line circuit
can be opened to sectionalize the
line , merely by opening the Kear
ney connector and pulling th e two

(Continued on page 233)
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answer-hack equipment on \\ hich
these \Iorsc' circuits terminate has
been newlv dcsumcd 011 a unit
par.el basi,~ for relay-rack mou nt
ing. This is a successful and much
iIIlPTO\ ed departure from the older

practice of mounting such equip
meut 011 repeater tables.

\ll d.c. power used ill the office
lor ('lJ(>rgiziug printers, selective
I;Uglllg cqu ipmcut. telcuraph cir
cuits. etc, is furnished from rack
mounted rectifie-rs supplied h~ the
Fnustecl vletallurgical (;011101'a
tiou. Direct-current \ oltages of
both polarities arc' made available
in till' usual ranges from 120-160
volts to 250--100 \ olts . Lower volt
ages for battery supply for local
telc'graph and telephone si.gnal cir
cuits an' also ;1\ ailable.

TIl(' installation of this new olficc
ill its entirety was under the gc'n
eral supervision of P. S. Ilughel. sn-

perinte-ndent commuuications and
G J,. \lill!'r, assistant supcrinten
dent cornmuuications of tIll' . 'C'"

York Central, in nccordance with
plans and specifications provided
h~ IT :\. \\'aSSel'lllall. tl'!l'l!;raph

uud telephone enunu-er of the rail
road. TIl(' actual iustallation work
was performed under thl' direct su
pervisiou of C. E. Vlulherau. instal
IeI' foreman.

The jacks, juck-mouutings, key
shelv es, racks, etc ., used ill sdtil1~

up the wire chief's S\\ itchboard and
associated facilities wert' supplied
h) the Crayhar Electric Company,
as wert' all of the sclcctix ('-rilll,(ing
apparatus cast's and impulse re
peaters. The printer oquipment was
supplied by the Teletype Corpora
tiou , and the rack-mounted duple
equipment was furnished by the
Electronic Communication Equip
meut Company.

C.&N.W.
Signaling

( Continu ed fl'om page 223)

wires out. The code line is pro 
tected by Raco Clearview type
lightn ing arresters, and the oth er
line circuits by Western Railroad
Supply Co. o. 3 Premier 'arresters.
Th e ground rods are %-in. by 9-ft.
Copperweld.

The undergroun d cable from a
typical instrum en t house to a
switch mac hine includes a 3-con
ductor No. 6 and a 7-condu ctor No.
14. The cables to each signal in
clude two No. 6 wires for the sig
nal lamp feed, and other No. 14
cables as required in 4-condu ctor,
7-conductor or 12-conductor cables.
The rail connections are single-con
ductor, o. 9 solid with no lead
sheath or steel tape. The insulated
wire and cable on this pro ject was
furnished by the Okonite Company.

At each power switch locati on,
there is a set of 12 cells of 80-a.h.
Exide DMG09 battery which feeds
the switch motors. Two extra cells
were added, dependent on number
switches and dis tance from the ba t
tery. At each approach signal th ere
is a set of 6 cells of 90-a.h. Exide
battery to feed the line circuits and
act as stand-by for signal lamps.
Wi th certain excep tions, the track
circuits are each fed by one cell
of 40-a.h. lead storage battery.
Track circuits outside of interlock
ing limits are each fed by Edison
primary battery. At the dispatcher's
office, and also at the carr ier hous
ing in DeKalb , there is a set of 6
cells of 200-a.h. Exide battery
which , when commercia l a.c. power
fails, feeds a converter to produce
l Ifl-volts 60-cycle a.c. to feed the
carrier appara tus . Th e C.T.C. code
line circu it is fed at Chicago by 55
cells of 9.2-a.h. Exide ba ttery, and
at DeKalb by 45 cells of the same
type.

The railroa d purchased eight
Fa irmont track motor cars, two In
tern ational stake-body motor tru cks,
rated at 2%-3 ton, and a Ford sta
tion wagon, for transporting men
and materials durin g construction.
Th e centralized traffic control sys
tem is the General Railw ay Signal
Company's Type K, Class M, and
the pr incipal items of signaling, in
cluding the control machine, were
purchased from the Genera l Rail
way Signal Company. The installa
tion was made by rail road forces
under the jurisdiction of S. E.
Noble, assistant chief engineer
communications and signa ls of the
G.&N.W. System.
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