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Yard Entrance • Montreal tn 
Remotely Controlled 

View looking toward Montreal showing signals 51, 52, 53 and 54 

THE Canadian Pacific has installed 
power switch machines and signals 
at the connection between the main 
line and the yard at the west end of 
the Outremont yards in Montreal, 
Que., the layout being controlled by 
a C.T.C. type machine located on the 
operator's desk in the yard office 1,800 
ft. distant. 

The track layout at the west end of 
Outremont involves a junction of a 
double-track freig_ht line from Mile 
End with the double-traok through 
line between Quebec and Montreal, 
as well as the switches leading to the 
:vest end of Outremont yard. The 
JUnction and yard entrance switches 
were previously handled by three 
switchmen, one man being on duty 
each trick. In order to reduce these 

From Mile End 

operating expenses it was decided to 
control the four switches by the oper­
ators in the yard office. The annual 
operating expense was $4,782 includ­
ing wages for switchmen, coal, sup­
plies and oil for the switch lamps. The 
remote control interlocking arrange­
ment cost $21 ,700 with an annual 
charge of $300 for maintenance and 
operation, the annual saving in oper­
ating expense being $4,482 which is 
equivalent to about 20 per cent on the 
expenditure for the new signaling in­
stallation. 

Traffic and Train Movements 

Outremont is the most important 
freight yard of the Canadian Pacific 
in the vicinity of Montreal. Through 

freight trains of several divisions 
originate or terminate in this yard; 
likewise, there are numerous transfer 
movements to and from this yard 
daily in order to assemble or distrib­
ute cars to other yards or industries. 
The movement of these freight trains 
and transfer cuts in and out of the 
west end of this yard occasions con­
siderable traffic. In addition, about 
one half of the passenger trains on 
the main line between Montreal and 
Quebec are now routed over this junc­
tion to the Windsor street station, 
representing six such movements 
daily. With the prospect of the addi­
tion of several trains that now run to 
the Place Viger station, it became 
necessary to provide a more efficient 
and safer arrangement for the opera-

Outre mont 
(We5t end) 

Track and signal plan of the 
remote control installation 
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tion of the switches at the west end of 
Outremont yard. 

An investigation of the train move­
ments showed that the main line 
routes, as well as practically all of 
the moves into and out of the west end 
yard, could be handled by installing 
power-switch machines for the fac­
ing-point crossover and three single 
switches, as indicated on the track 
diagram shown herewith. 

Train movements on the normal 
right-hand runmng track to be routed 
into the yard or through onto the 
eastbound main track are governed 
by a three "arm" home signal, No. 
56. The top "arm" operating to 
three aspeCts, governs over the 
through route to Montreal Wharf and 
Place Viger station; the second "arm" 
operating to three aspects, governs to 
Park A venue station and to Quebec, 
while the bottom "arm" operates to 
two aspects to govern movements into 
the yard tracks and as a "call on" for 
main routes. Eastbound reverse 
movements on the normally" west­
bound track are governed by a two­
aspect dwarf signal, No. 57. 

Westbound train movements on the 
track from the Park Avenue station 
are governed by a two-arm signal, No. 
54, the top arm operating to three 
aspects. The lower "arm" of signal 
54 is used for the "call on" aspect. 

West bound train movements on the 
right-hand track of the main track 
from Mile End are governed by the 
two-arm high signal No. 51, the 
aspects corresponding with those of 
signal No. 54. 

In order to expedite the movement 
of westbound trains out of the yard 
tracks, two-arm dwarf signals, No. 52 
and No. 53 were provided on these 
tracks, the top arm of each signal 
operating to three aspects, giving an 
engineman information to the effect 
that the block beyond automatic signal 
484 is unoccupied so that he can pro­
ceed at maximum authorized speed, 
thereby getting his train clear of the 
switches and junction more quickly 
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The control ma­
chine is located 
on the opera­
tor's desk in the 

yard office 

than would otherwise be possible. The 
lower arm of signals 52 and 53 are 
used for "call-on" aspect. 

All-Relay Interlocking Control 

The control machine, as illustrated, 
has seven levers for the control of 
seven signals, and four levers for the 
control of three single switches and 
one crossover. The control circuits 
are of the direct-wire type, no code 
equipment being used. The track 
diagram is equipped with normally 
extinguished lamps to indicate track 
occupancy of the corresponding sec­
tions of the plant or approaches. 

The switch levers, located at the 
bottom of the panel, are of the key 
type, being normally in the lower posi­
tion, and are thrown to the upper 
position to reverse the corresponding 
switches. A small red lamp just above 
each switch lever is lighted when the 
switch is locked or when a lever is out 
of correspondence with the switch. 
The white lamp, just above the red 
lamp, is known as the transit light and 
lights when the switch is operating. 
As a further assistance to the operator 
in checking the line-up, the track dia-

The dual-control switch machines are equipped with p~int detectors 
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gram is equipped with movable switch 
points which are operated by magnets 
controlled by the switch-repeating re­
lays so that the miniature point does 
not move until the corresponding 
switch has completed its operation 
and is locked. The signal control cir­
cuits are run through the track circuit 
relays, the switch repeater relays to 
secure SS control and through the 
repeater relays of opposing signals. 
For a signal equipped with two or 
more "arms" tne proper aspect is se­
cured for each route by selecting the 
controls through the switch repeater 
relays. 

Stick control is used for all signals. 
An operative distant signal is provided 
for each main-line approach to the 
plant, the distant signal being cleared 
automatically when the corresponding 
home signal is cleared. Thus it may 
be seen that, in so far as the control 
of the field functions is concerned, 
this interlocking is practically the 
same in effect as that of a centrali zed 
traffic control installation, the impor- · 
tant difference being that the com­
paratively small area of the plant im­
posed no serious limitation to the 
number of wires used for control or 
indication circuits. However, by 
means of a split battery arrangement 
for the feed of the control circuits it 
was possible to design the circuits so 
as to economize on the wire require­
ments and yet secure reliability of 
operation equal to that of modern 
requirements for signaling practice. 

Modern Equipment Used 

The six switch machines on this 
plant are the Style M-22, equipped 
with dual-selectors, permitting hand 
operation if necessary. As shown in 
one of the illustrations, each switch 
layout is equipped with three insulated 
gage plates 1 in. thick and 6~ in. 
wide. Two plates extend and are 
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attached to the switch machine so as 
to eliminate lost motion. Enclosed 
type switch adjusters are used and 
the head rods are of the C.P. standard 
type. Each machine is equipped with 
a point detector. Ramapo Ajax ad­
justable rail braces are used on three 
ties including the one ahead of the 
points. 

The signals on this installation are 
all of the Union searchlight type. 

Interior of sheet-metal house 

The lamps in each signal are rated 
at 11 volt. 

The wiring from the control sta­
tion to the plant layout is in an under­
ground cable made up with lead 
sheath, jute, steel tape, etc., having 
30 No. 14 and 3 No. 8 conductors 
and a twisted pair of No. 14 for a 
telephone circuit. The main wire runs 
on the plant area are single conduc­
tor insulated wires and cables run in 
creosoted wood t runking supported on 
concrete foundations. 

At a central location on the plant 
a sheet-metal house 5 f t. by 7 ft. is 
used for housing the instruments and 
b:>ttery. T he wires for all incoming 
Circuits are terminated on porcelain­
based terminals mounted on a board 
at the lower section of the left w·all. 
The relays and other instruments are 
mounted on boards attached to a rack 
set out from the wall about 8 in. to 
allow space for running wires behind 
the boards. The t rack and control 
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relays are all DN-11 wall-mounted 
spring-suspension type, and the 
thermal time-element relays are the 
type TB. - _ 

The power apparatus is arranged 
on a panel on the end wall. Type 
ANL-40 transformer relays are used 
to secure proper low voltages for the 
signal lamps and to transfer this load 
to the storage battery should the a-c. 
supply fail. 

A set of 16 Exide EMG0 -9 stor­
age cells is used for the operation of 
the power switch machines and this 
battery is charged by an RT-81 recti­
fi er. Two sets of five cells, each of 
KXHS-13 battery, arranged for a 
split battery feed for control circuits, 
is charged by two separate RT-21 rec­
tifiers. Fixed Raco sealed resistance 
units are used to adjust the voltage 
for the feeds to different control cir­
cuits. Each track circuit on this plant 
is fed by one cell of KXHS-7 type 
battery. . 

This interlocking was planned and 
installed by the signal department 
forces of the Canadian Pacific, the 
pr incipal items of material being fur­
nished by the Union Switch & Signal 
Company. 

* * * 
Accident on the 
Missouri Pacific 

\T Lo;-.;E TREE, :\fo., o·1 the :\Iissouri 
Pacific. on J anuar) ..J., a ':lassenger 
train struck the rear of a freight train 
which was pulling into a ~icli~g. Tl,i~ 
accident resulted in the c'eath of the 
cPmluctor of the freight tram and 
injury of fi, e persons on the pas~en­
ger train. • \n abstract of the report 
of the Bureau of Safety inYestigation 
of this accident is as follows: 

The accident occurred on a single­
track line oyer which trains are op­
natecl by t11ne table :mel train orders, 
no block-signal ystem being in use. 
The southbound extra freight train, 
mcluding 56 cars and 2 cabooses, 
passed Harrisotwille. 6.64 miles north 
of T .one Tree, at 6 :44 p.m . 1 min 
ute ahead <:>f the schedule of the fo'­
lowing passengtr train. The freight 
was stopped at the north switch of 
the Lone Tree sichng at 6 :54 p.n. 
, nd hat! just started to en•cr the sicl­
'1g when Its rear wa<; struck by the 

passer ge1 train. The passenger train 
passed IIarnsonville at G :50 p.m., 
running 5 minutes late. 

From the report, it seems trat the 
engineman of the freight train was 
anxious to get as far as Lone T~ee 
before taking siding for the following 
train, so that a meet could be arranged 
with another passenger train without 
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· ntroducing serious dele\ s. The .. c­

man, the heacl brakeman and the rear 
flagman were all of the opinion that 
there would not be time to make Lone 
Tree ahead of the passenger train. 
The flagman called the conductor's 
dttention to the situat·o., at the two 
stat;o•1s in approach t ' I 0ne free. 
JUt t '1e conductor replied, " o. Itt 
'im g·o," and t'1e cond•JCtor lis:-> di 
rected the flagman not t .hn>w o 
a ·usee ~ecause '1e tFd not \\ant t 
canst the •)asscngcr •rain t• 
st0ppecL 

\\ hile the freight tr, •n \\as aJ 
proaching Lone Tree, the fag 11-m 
could sec the Joeacllight of the follow 
ing train, and as soon as his tni1: 
slowed clown, he got of( aPd ran hack 
to flag. HoweYer. he got bacl- cuh 
about fiye car lengths. The passe-1ge1 
train was ~unning about 55 m.p h .. 
and when the engineman saw the 
fusee a11d flagman's lantern, he a1 
pliecl the brakes in emergenc\ and w1 ~ 

able to reduce the speed to ahCJut 3 ~ 
n1.p.h when the rear of the freigh• 
was encountered. 

'I he rules require that. u!'les-; oth 
wise pro\'iclecl, an inferi"r tr<Jin nH.s. 
dear the time of a superir•r trall' ·n 
tl'e same direction no lcs~ than liH 
minutes. but must be clear at the tune 
a first-class train in the same direc 
ti01. is clue to lea' e the next ~ht1on 
in the rear where time is shown. and. 
failing to clear the main track b;. the 
time required by rule. must he pro­
tected as required by R•1le 99. 

There are 8 passenger trains oper­
ated daily over this part of the ra;l 
road, and the total traffic for tLe 30 
claYs preceding the elate of thi::. acci 
dent averaged ncar!; 20 •rains pc·­
dav. Traffic of this denit;, togethe~ 
with the conditions brow, 1 t ott< ll\ 
this investigation. call for -,erious co 1 

sideration as to the need fn~ the 
block-signal system for the 'lttrpo~e 
of preYenting future accidents of the 
character here itH'oh eeL 

Conclusion and Recommendation 

This accident was caused by the 
operation of an extra train on the 
time of a following sw e~ or tr,_,., 
without authoritY and "ith.1u• 2cle 
quate flag protection. Tt 15 rec mJ­
menclcd that this carrier gi\e consir 
eration to th need for the additio al 
protection on this line \\hich wcu'd 
be af[o~decl by adoption of the ~lock 
<;vstcr '· 

Editor's Note: The installati n f a 1tom:tt1c 
st;.:-nals on '"he terril ry involved 1n t':t1s ·tdent 
had been proposed a d authorized for the I 91 
program, prior to the "ollision. \York of installing 
signals is scheduled to s art during .April. Th 
e· art of this accident by nvest gating officers of 

the railroad states, under the conclusion, tha+ 
''direct cause was the f1i u.re the flagman to 
-function as per mandatoty re(]uirements of 'R11" 
99; indirect cau•e was the failure of the flagman 
to appreciate the> obligation and responsibility 
pbce~ nn him hy R11le 51 " 


