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This will obviously depend upon whether a two or four motor
equipment is used.    Eq. (22) may be written
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 i if 7i = number of motors on car,
j pm= net tractive effort per motor.
From the above equation it will be seen that the acceleration is
inversely proportional to weight of car.
Bearing and Rolling Friction.—In studying the various re-
tarding forces which have to be overcome by the motors in car
operation and which must, therefore, be subtracted from the
gross tractive effort of the motors in order to determine the net
effort available for acceleration, it seems logical to consider first
those forces acting under the normal conditions of a straight level
track. Among these forces are found the friction of armature
and axle bearings. The axle friction, which is usually the greater
of the two, varies with the pressure on the bearing and therefore
with the weight of the car for a given truck arrangement. Both
frictional resistances vary very nearly in proportion with the
speed. In building up an empirical formula for train resistance,
therefore, expressed in pounds train resistance per ton weight of
car, it would be expected that bearing friction would be repre-
sented therein by a constant term added to a term varying with
speed.
There are found to be present, however, in the operation of a
car other frictional forces exerted between the wheels and rails.
These forces have been tejmed "rolling friction." They are
caused partly by the rubbing of the wheel flange against the head
of the rail and partly by the fact that there is apparently a slight
depression in the rail under each wheel out of which the wheel
must be forced against an appreciable resistance. This effect is
more marked with a greater distance between ties or in cases
where rail spikes have become loosened, allowing considerable
vertical motion to the rail as the car passes over it. Since the
flange friction previously mentioned is considerably increased if
the track gauge is not maintained constant, the entire item of roll-
ing friction may vary greatly with the condition of the track. As
this resistance will also vary with the speed and weight of the ear
for a given track, both bearing and rolling friction may be repre-
sented by a single constant plus a second term varying with speed.
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