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 Single-phase Motors.—With the increase in length of inter-
urban lines and their large power demands, together with the
realization of the high first cost and maintenance charges on the
converting equipment necessary for long direct current roads,
came the serious study of the possibilities of alternating current
motors for railway use. It was at once recognized that if a
satisfactory alternating current railway motor could be developed
considerable saving could be made in the above factors and a
marked simplification in the distribution system effected, as
pointed out in the chapter on the distribution system, to say
nothing of the possible reduction in distribution system losses
due to the increase in trolley voltage. As the polyphase motors
which have been developed were of the constant speed type
with inherent characteristics unfavorable in most cases for trac-
tion, and since the advantages of polyphase transmission at high
voltage can be gained without the complication of a polyphase
distribution system and car circuits, the attention of American
engineers was first turned to the development of the single-phase
motor for traction purposes.
This development may be approached either by endeavoring
to adapt the direct current series motor, whose characteristics
have proved satisfactory for traction purposes, for use upon
single-phase alternating current circuits, or the alternating current
induction motor may be studied with a view toward redesigning
it for railway use. Both of these viewpoints will be considered
in the order mentioned.
Adaptation of the Direct Current Series Motor.—Those famil-
iar with the direct current motor will remember that a reversal
of the current in either armature or field alone will reverse the
direction of rotation of the motor, whereas a reversal of both
field and armature connections will not change its direction of
rotation. It might be predicted therefore that when a direct
current series motor is connected to an alternating current circuit
of proper voltage, the motor would operate. This was found to
be the case, although many effects of the alternating current,
which are discussed below, cause the motor to operate unsat-
isfactorily from a practical standpoint unless several changes
are made in its design.
The e.m.f. impressed upon a direct current series motor is
balanced by the sum of counter e.m.f. of revolution (Er) and the
(IR) fall of potential in field and armature windings. In addition

