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and the additional fact that it apparently has no marked ad-
vantages over the series motor.
Induction Motor.—It will be remembered that the alternating
current induction motor, as its name implies, has no electrical
connection between stator and rotor. It is therefore a much
simpler motor than others used for railway service which involve
the use of commutators and its maintenance expense is therefore
correspondingly less. The induction motor has the disadvantage,
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however, of constant speed char-
acteristics similar to those of the
direct current shunt motor which
has never proved satisfactory for
railway service.
This disadvantage of nearly
constant speed at all loads may
be partially overcome, however,
by making use of one or more of
three principles:
fig. 134.—Circuit of repulsion
motor.
A winding may be placed upon
the rotor instead of the usual
short circuited "squirrel cage"
construction and the taps from
this winding brought out to slip
rings. This permits varying re-
sistances to be inserted into the rotor circuit which in turn
produces varying speeds at the expense of lowered efficiency.
Secondly, the so-called "concatenation7' method may be
adopted in which the stator of the second motor is connected to
the rotor of the first through the agency of slip rings and the
rotor of the second motor is provided with variable resistances
as in the first case. Thus a low frequency is impressed upon the
stator of the second motor depending upon the speed of the rotor
of motor number one and a wider range of .speeds produced
thereby with less energy lost in heating of resistances. This
method of control has been used very successfully in the elec-
trification of the Great Northern R. R., in which a choice of
two definite speeds was possible as a result of the a concatena-
tion" connections.
A third but less used method involves the changing of stator
connections in such a manner as to create varying numbers of
poles in the stator. Since the speed for a given frequency of
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