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What is the Capacity of a Single Track Railway Line ?
By V. I. Smart, Vice President and General Manager, General Railway Signal Co. of Canada, Ltd.

The following paper has been written with 
a view to reducing to a concrete form, some 
methods of arriving at what is the capacity 
°f a single track line. It is an attempt to 
show a means of arriving at .the relative 
value of different elements, which tend to 
reduce the amount of tonnage, that can be 
hauled in a given time.

A train moving along the track at a given 
speed has kinetic energy which would raise 
it vertically a definite number of feet, and 
every speed has an equivalent vertical 
height. The relation of speed to the vertical 
height is expressed by the formula 0.035V2, 
where V is the speed in miles per hour. That 
*s, the kinetic energy of a train running 10 
ih-P.h., would be capable of raising that train 
3-5 ft. If, therefore, ordinates be erected on 
the engineering profile equal to the vertical 
height—equivalent to the speed at different

is made at the end of this paper. The 
reduction in speed due to the applica
tion of breaks, is found from the formula,

0.035V2W

L = W
0.7fw------+Rt

2000
L is the distance in which the stop is made; 
V, the speed in m.p.h. ; W, the weight of 
loaded cars ; w, the weight of empty cars; 
f, the coefficient of friction taken here as 1-6; 
and Rt, the train resistance per ton.

The amount of tonnage which can be 
hauled over a single track is dependent on a 
number of conditions, among which are:— 
(a) Passing track facilities and train sched
ules. (b) The tractive effort of the locomo
tive. (c) Terminal facilities, (d) The rul-

amount of increase in the leaving interval, 
at every meeting point.

Fig. 4 shows the effect of attempting to 
run the same number of trains as in fig. 2, 
when the passing tracks are not all equally 
spaced. The result would be, that if the 
southbound trains are superior, the north
bound trains could not get through at all.

Fig. 5 indicates the train schedule that 
would be necessary when passing tracks are 
unevenly spaced. It is apparent that the 
interval between the leaving times of the 
trains would now have to be twice the inter
val necessary to run between the two. pass
ing tracks which are spaced farthest apart, 
and that in addition delay is introduced at 
all other passing tracks equal to twice the 
difference between the closer spaced pass
ing tracks and the greater.

Fig. 6 is the same as the above, except that
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Fig. 1.—Engineering and Velocity Profiles of Line under Discussion.
®oints on the road, and the ends of these 
binâtes are joined up, a second profile, 
'-Presenting the operating conditions of the 
*,am. are secured. Such an operation is 

_Q°Wn, dotted for wms-tbound, and solid for 
astbound, in fig. 1. From this a schedule 
^he train can be made.
"he average speed of a train between any 

a 0 Points may be obtained by finding the 
,. ea of the figure bounded by the line rep

enting the engineering profile, and the 
grating, or velocity profile. Dividing this 
t ea by the horizontal distance between the 
bnt° Doints gives the average velocity height 

tween the two points, which is equivalent 
pt,a certain speed in miles per hour. On the 
'Vcvv' the average speed has been
she 6d out between each mile post, and is 
ar on the bottom margin; below these 
ttai num|ber of minutes it would take the 
Sum 1-1111 between the two mile posts, 
the ming up these, the time taken between 
tien aS8îng tracks is noted below each sta- 
take ttlat on the right showing the time 
n6xtn ,n running from the passing track 
the f\° *^e right., to the station below which 
den !eures show ; similarly those to the left 
sin,, ,e the running time from the next pas- 
Proo trac*t to the left. An explanation of the 

pss of working out this velocity profile

ing grade of the division, (e) The average 
rate of the grades.

The accompanying train sheets, figs. 2 to 
8, develop the principles involved in the lay
ing out of passing tracks on a single track 
line, and the effect on the train schedules. 
In drawing them up the same method is 
used as is- employed by the superintendent 
in making up his schedules, and which is 
commonly known as "stringing” the trains. 
The heavy horizontal lines represent passing 
tracks, the vertical lines denote time; the 
interval between the passing tracks is meas
ured in the time necessary to run between 
them, the diagonal lines represent the train 
movement.

In fig. 2 the passing tracks are equally 
spaced. The maximum train schedule would 
then be one where the leaving times of the 
trains would be twice the passing track 
interval apart.

Fig. 3 illustrates the effect produced on 
the north bound trains, by the disregard of 
the above relation between train schedule 
and passing track interval. The effect of 
increasing the interval between the depart
ure times of certain of the southbound trains, 
is to introduce an element of delay on all 
northbound trains, which these irregularly 
spaced trains have to meet, by just the

there is but one irregularly spaced passing 
track; the law remains the same.

The effect of attempting to run more than 
the number of trains determined by the pass
ing track intervals, is illustrated in fig. 7, the 
result being that an element of delay is in
troduced on the opposing trains equal to the 
regular schedule leaving interval at every 
meeting point, almost the amount of 'time 
necessary to run two trains over the di
vision.

Fig. 8 shows the effect of introducing 
trains into the schedule of different speeds. 
It can be seen from this diagram that trains 
running 3, 5. 7, 9, etc., times- as fast as the 
others, will eliminate a train in the oppos
ing direction, every 3rd, 5th, 7th, etc., where
as trains running 2, 4, 6, 8, etc., times as fast 
will eliminate an opposing train every 4th, 
8th, 10th, 16th, etc., and delay the intermed
iate trains by the amount of their leaving 
interval. The number of trains affected 
when the multiple of the speed is an odd 
number will vary inversely as the multiple. 
The number of trains affected when the 
multiple of the speed is even, -will vary in
versely as twice the multiple of the speed, 
therefore if different speed trains are in 
service they will produce the least objec
tionable effect when the speeds differ by an


