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more or less completely neutralized by means of a compensating
winding which will be subsequently explained, while that of the
field can only be reduced by reducing the turns on the field or
the magnetic flux produced thereby.
Before these possible changes are studied further the question
of commutation may well be investigated, for the commutation
of a direct current motor operating upon alternating current
is noticeably poor. It will be remembered that in the commuta-
tion of direct current motors, care must be taken to have the
current a minimum in the coil or coils which are short circuited
by the brushes in order that the spark which occurs when the
coil is disconnected.from the brush by the movement of the com-
mutator may not be serious. Reference to Pig. 129 will show,
however, that there is an additional factor to be considered in the
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fig. 129.—Circuit of A. C. series motor.
commutation of an alternating current motor. The motor is
quite similar to a transformer in that it has a magnetic circuit
surrounded by two sets of coils, the field and the armature. The
pulsating flux set up by the field generates an electromotive force
due to this transformer action in the coils of the armature, those
coils in the plane (</&') which enclose the greatest number of
magnetic lines of force generating the highest voltage and those
in the plane (ab) theoretically zero voltage. But one or more of
the coils in plane (afV) are short circuited by the brushes. A large
current flows through this coil therefore as in the case of a short
circuited secondary coil on a transformer. Unless the design
is altered so as to reduce this current, vicious sparking will take
place and seriously limit the commutating capacity of the motor.
Two methods of reducing this short circuit current are in
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