
Di esel- electric powered
passen ger train at the
end of a typ ical passing
track. Bun ga low , station
entering signal at right

C. T. C. on The Wabash
THE Wabash Railroad has insta lled
C.T.C. on 42 mi. of single track and
1 mi. of double track between Mont­
pelier, Ohio, and New Haven, Ind.,
6 mi. east of Fort Wayne, the control
machine for which is located at divi­
sion headqu arters in Montpelier. As
a result, over-all operating efficiency
has been increased considerably,
compared with pr evious train-order
and time-tab le opera tion with auto­
matic block pr otection.

With reference to the accompa ny­
ing map, Fig. 1, the territory invol-

ved is on the Fi rst distric t of the
Wa bash's Montpelier division, which
is part of the road's main line from
Buffalo and Detroit to Fo rt Wayne,
St. Lo uis , Kansas City, Oma ha and
Des Moines. Double track is in
service from Detroi t to Montpelier,
a yard location, thence for about 1.5
mi. west to a junction point known
as Pergo, where the road's main line
to Chicago diverges. Single track
extends from Pergo to New Ha ven,
42 mi., and double track from New
Ha ven through Fo rt Wa yne. In the
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Fig. I -Map of the C.T .C . territo ry between Montpelier and New Haven

42-mi. single-trac k section between
Pergo and New Ha ven, wh ich trav­
erses generally roll ing country with
light grades and few curves, there
are three interlockings- one at But­
ler , Ind., 18 mi . west of Montpelier,
maintained by the New York Cen­
tra l at a double-track crossing of
that road ; another at St. Joe, 8 mi.
west of Butler, ma intained by the
Baltimor e & Ohio at a doub le-t rack
crossing of that road ; and the third
at New Ha ven , which is the end of
C.T.C. territory, end of double track
from Fort Wayn e, a junction point
with another line of the Wabash to
Toledo , and a crossing with a single­
track line of the Nickel Plate.

Of special interest is th e New
Ha ven interlockin g, where both the
Nickel Plate and Wabash have super­
visory C.T.C. conto!' Thus, for Wa-
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bash movements, the local operator
must make his line up agree with
the Wabash dispatcher and, for Nic­
kel Plate movements, he must line
up to agree with the Nickel Plate
dispatcher.

Traffic in the territory consists of
an average of about 18 trains daily,
4 of which are passenger, and the
balance red -ball freights, plus locals
and extras as required . In addition,
between Montpelier and Pergo, there
are 6 red ball and 2 mixed trains to
and from the Chicago line, bringing
the total number of trains daily in
this part of the territory to 26.
Freight consist is largely general
merchandise, including a consider­
able amount of automatic eq uip­
ment westbound out of Detroit .
Maximum train speeds are 50 m.p.
h. for freights and 78 m.p.h. for pas­
senger trains.

Trains are Bu nched

The bu siest time insofa r as the
numb er of train s is concerned is be­
tween 12 midni ght and 8 a.m., and
betw een 4 and 8 p.m., when there
are approxima tely 9 trains. Traffic
is thus somewhat bunched and , un­
der time tab le and train orders, was
running into delays because of the
impossibility to issue orders fast
enough to keep up with the trains
during these busy rush periods.
Train s would be stopped at the in-

terlockings in the territory because
of trains of foreign roads occupy­
ing the crossings. Other trains on
sid ings in advance for meets, in turn ,
were delayed, un less new orders
were issued authorizing the trains
to proceed to the next crossing--a
proced ure requiring conside rable
time in itself by the time annul and
new orders were issued . The same
th ing applied if trains were waiting
on sidings for meets and anythin g
else happened to delay the other
trai ns they were to meet.

on-Stop Meets

Under CT .C. operation, however,
if a train is delayed at one of the
in terlockings or for any other reason,
other train s may be advanced ac­
cordingly by signal indication wi th
minimum delay. By observation of
the illuminated track diagram in
front of him, the dispatcher is able
to keep a close check of the progress
of trains in the territory, and thu s
plan meets on closer schedule than
was possible und er train-ord er op­
eration. Non-stop meets are now
being made in any number of in­
stances, some trains saving as much
as 20 min. in getting through sidings.
Through trains are thu s saving any­
where from 20 to 30 min. on the
run in each direction between Mont­
pelier and New Haven. Consider­
able ' time is also saved by trains

Main- line sta­
tion - depar­
ture signal
On cantile ver

getting into and out of the yard at
Montpelier.

During construc tion, existing A.
P.J3. signaling was cut out of ser­
vice in sectio ns, trains operated un­
der manual block rul es in these sec­
tions, and intermed iate locati ons be­
tween sid ings respaced as required,
and switch machines installed. As
eac h section was made read y, it was
tied into the control machine and
cutin service.

Th e p roject includes power -oper­
ated switches and controlled signals
at the ends of four passing tracks,
namely, Blakesley, Bu tler, Spencer­
ville and Grabill, the capacities of
which are 120,170,123 and 115 cars,

Primary battery for track circuits

respectively. A typical power siding
with contro lled signals is shown in
Fi g. 2. Th e switch machin es at the
ends of these sidings are the Style
M-22A, designed for operation on
24 volts dc., and the turnouts are
No. 20's with 33-ft. 115-lb . points
on roller bearin gs.

E ithe r-Direction Signaling

At the end-of-double track at
Pergo, 1.5 mi. west of Montpelier,
two No. 20 crossovers with 33-ft.
points are in service, and the two
main tracks between that point and
Montpelier are signaled for train
movements in bo th directions, as
shown in Fig. 3, thus increasing the
fl exibility of operation of trains get­
ting in and out of Montpelier yard.

Th e end-of-double-track layout at
New Haven includes a No. 20 equil­
atera l turnout, good for train speeds
up to 50 m.p .h. as shown in Fig. 4.
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Fig. 2- Typica l controlled pass ing track, showing arrange ment of signals

type, and the interm ediate auto- Stop at Seco nd signal, when tbe sta­
mati c sig na ls are the Style R vertical\ bon-entering Signal is displaying the
color-l ight typ e. AIl controlled sig- App roach aspect, yellow, Rule 285.
nals, excep t dw arfs without approach Similarly, if brakin g distance be­
track circuits, such as on sid ings, tween th e sta tion-leaving Signa l and
and the interm ed iate Signals are ap- the next signal in advance happens to
preach lighted . Th e int erm ediat es be insufficient, such as in th e case of
in each d irection between sidings approach to an interl ockin g, th e dis­
are spaced an average of abo ut tant control of th e station-leaving
10,000 ft ., and are con trolled by one signa l is overla pped to the station­
reversible two-wire line circ uit. entering signal to cause th at signal
Track circuits average approximately to display the Advance Approach
4,500 ft., and are the sta nda rd d .c. aspect , if the sta tion-lea ving signal
type with DN-ll type neutral rela ys. is Approach .

Sta ndard Code A.A.R. signal as- S· I M I 'Igna s at I ontpe ter

As shown in Fig. 3, th e first west­
wa rd signa ls at th e west end of
Montpelier yard , 4L and 6L, have
two "arms", th e top "arms" only
bein g controlled semi-automatic
stick. Th e bottom "arms" are au to­
mati c a nd will ind icate Proceed at
Restricted Speed if the block is clear
and no opposing signal has been
lined . T h is feature was pro vided
so the num erous yard movements
co uld be made without req uiri ng
the d ispatcher to line th e signa ls
for each movem ent. Trains depart­
ing from Mo ntpel ier by special in­
struc tions , are not permitted to leave
excep t on a proceed indica tion on the
top "ann ,"

pects are displayed by all signals.
Wh ere brakin g distance between
ce rtain signals, such as those between
th e ends of sidings , is insufficient,
th e distant contro l of th e sta tion­
entering signal is taken back to th e
first approach signal to ca use that
signa l to assume the Advance Ap­
proach aspect, yellow-aver-yellow,
Rul e 282A, Proceed Prep aring to

~
I

Searchlights and Color-Lights

The new contro lled h igh and
dwarf signals at th e ends of the
passing tracks and elsewhere are
the Style 1-1-5 plu g-in sea rchlight

d.c. power sourc e for th e locks.
Where p racti cable derail lamps are
also so ligh ted .

Control mach ine for the
Mon tp eli er - New H aven
C.T. C. at division head­
quarters in Mo ntpe lier, Ohio

This switch and th e eastward home
signals at New H aven are jointly
controlled hom the interlocker at
that point and th e CTC. d ispatcher
at Montpelier, to preven t line-up of
confl icting routes and tra in mo ve­
ments. Similarly, control of the
home signals at the N.Y.C. interlock­
ing at Bu tler, are coord inated and,
before they ca n be cleared, must
also be clea red from Montpelier.
The signals at th e 13.&0. plant at
St. Joe are coord ina ted with the
direction of traffic established by
the dispatcher. Indication of their
condition is provided on the C.T.C.
panel at Montpelier , by a gree n
lamp, normally exting uished in th e
track diagram. When ligh ted , it
indicates that th e towerm an has
lined the route and cleared the sig­
nals for a Wabash tra in movem ent
through the interl ocking.

All main-line hand- throw switches
are equ ipped with Style T-21 sta nds
and Style SL-25 elect ric switch locks.
Switch lamps are th e electric type,
continuously lighted ali the 10-volt

Power switch machine on crossover at Pergo
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be connected to th e dispatcher's
selector circuit or message circuit
th rough a knife switch. Each
maintain er has a portable telephone
which can be connected to the C.T.
e. code line for contacting the dis­
patcher. At the lower left-hand
side of the control machin e is a
normally-da rk red lamp and tele­
phone-plu g recept acle. Upon a
call coming in from the field on the
code line, the call. is indicated by
the illu minati on of this lamp. It is
extinguished automatically when the
d ispatcher plu gs the office phone
into the receptacle.

This insta lla tion was made under
the dir ection of G. A. Rodger, sup­
erintendent signals and communi­
cations. Th e ma jor items of signal­
ing equip ment were furnished by
the Union Switch & Signal Company.

Ea ch track circuit is fed by three
cells of 500 a.h. primary battery in
multiple.

The signal equipment, such as re­
lays, rectifier s and coding appara tus
at the end of each sid ing is sheltered
in Massey 6-ft. by 9-ft. concrete
houses, each of which is equipped
with an outside clear-lens main­
tainer call lamp. At Pergo, an 8-ft.
by lO-ft. house is used . Th e rails
are bonded with Raco plug-type and
Caldwell weld-typ e rail-h ead bonds·
Th e code line is on two No.8 A.W.
G. 40 per cent Cop perweld, poly­
ethylene-insulated wires, signal cir­
cuits, No. 10 Copperweld wire, and
power circuits are on No. 8 solid
copper wire, on the pole line. At
each field location, the circuits be­
tween houses or cases and switch
.machines is in underground cable
varying from 2 to l.2 conductors.

A wall-type local-batt ery tele­
phone is in service in the instru ment
house at each field locati on, and can

NEW HAVEN

Storag e battery
at th e control
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F ig. 4- Layout of tr acks and signaling at New Haven

F ig. 3- Track and signal arrangeme nt between Montpelier and Per go

Standby Power

At each power switch location,
there are 8 cells of Exide 60-ah.
and 10 cells of 120-ah . storage bat -

switch and signal indication lamps
when the dispa tcher has established
his lineup throu gh New Haven.
Wh en the towerm an at the p lant has
done the same, the lamps are light ed
to their fun brillancy. A similar
arran gement applies to the joint con­
trol of faci lities at the NYC. plant
in Butler.

Because the lower "arms" of the
fi rst westwa rd e.T e. signals out of
Montp elier, 4L and 6L, shown in
Fig. 3, are automatic, the red lamps
above the Normal positions of th e
signal control levers are normally
dark. Th ese lamps are light ed only
when both arms of the signals are
red. Signal-clear lamps above the
levers are lighted only when the
top units of the signals are yellow
or green.

tery. The switch machin es operate
from 13 cells, the code equipment
from 8 cells and local circuits and
reserve signal lighting from 5 cells.

Joint Control

The eastward signals, eq uilateral
turn out and siding switch west of
the Nickel Plate crossing at New
Ha ven , as show n in Fig. 4, are con­
trolled jointly from the interlocking
at that point and from the e.TC.
machin e. The normal position for
the equilateral turnout is for the
westbound main line. A push-turn
lever for this switch is provided
on the C.T.C. control pa nel, and is
used by the dispa tcher only when
reverse train movement s are to be
made on the westbound main track
from the line fro m Montpelier. The
position and function of this lever
is the same as all other switch levers.
A conventiona l switch lever and
indication lamps are on th e machin e
for the siding switch, and a sepa rate
special starting button is used to
recheck the indication of the track
lamp on the westbo und mai~e

out of New Haven . To clear east­
ward signals at that point, for a train
movement toward s Montpelier, the
interlocking and C.T C. machine sig­
nal must be placed in corresponding
positions .

Special indicati ons are provided on
the C.Te. pa nel to diml y light the

The con trol. machine in the dis­
patcher's office at Montpelier is a
2V2-ft. un it, and includ es an illu min­
ated track model, 15 pen graphic
tra in recorder, and conven tiona l­
type signal and switch control levers
and indication lamps. Track-occu­
pancy and as lamps on the diagram
are normally extinguished, being
lighted upon the pr esence of a train
in the corresponcling sections. Th e
as lamps are also used to ind icate
power failures in the field, which
may be checked b y sending out the
rnaintainers call for the correspond­
ing locati ons when the lamps are
light ed . If the as lamp is extin­
guished by this action, a power fail­
ure is indicated.
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