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in weight of cars without curtailment of strength. Aside from
the above truss design and steel xmderframing, the use of
aluminum and cast bronzes in place of iron, soft woods in many
plac.es instead of hard woods and the reduction in the weights of
motors with forced ventilation are mentioned.
Other marked advances are the standardization by the above-
named association of the heights of couplers, platforms, bumpers
and many other construction details of both city and interurban
cars,1 and the use of corrugated iron buffers or " anti-climbers"
to prevent telescoping of platforms in case of collision. Such
telescoping was the cause of much damage in several recent and
very serious interurban wrecks in the Middle West.
Trucks.—The truck primarily consists of two pairs of wheels
and axles upon whose journals a steel framework is supported by
means of combined helical and elliptical springs. This framework
serves to take the weight of the car body not only, but also to
form a support for the brake rigging and a portion of the weight
of the motors. Since the axles are held in a position parallel
to each other by the fixed journal boxes the distance between
axles cannot exceed a certain value, generally 7 ft. 6 in., be-
cause of difficulties in following curves of short radius in the
track. With this limitation and with the further fact dem-
onstrated by practice that single truck cars »tencl to rock badly
in the direction of motion, the length of single truck car bodies
must necessarily be limited to from 22 to 25 ft. overall. For
the longer cars two trucks with king pins located as near the
ends of the car as possible without interfering with vestibule
supports must be used.
With either type of truck the motors are suspended with two
babbitted boxes, cast in one side of the motor frame, bearing
on the car axle, and the opposite side of the motor is hung by
means of a flexible link from the truck frame. The so-called
"nose" suspension provides but one support between motor
and frame, while the "yoke" suspension, as the name im-
plies furnishes two such connections. With these suspensions
the motor is permitted to swing slightly about the car axle as a
center as the car passes over irregularities in the track, thus keep-
ing the pinion on the motor shaft at all times in mesh with the
gear on the car axle.
Tracks are provided with car wheels ranging from 22 to 37 in.
1 A. E. R, A. Engineering Manual, 1914.

