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general use. One makes use of an auxiliary stator coil placed 90
electrical degrees from the field coils as in the case of the comrnu-
tating poles on direct current motors. This so-called " compen-
sating''7 coil is in series with the armature and is designed of such
strength as to neutralize the combined effect of transformer e.m.f.
and armature reactance e.m.f. While such a coil can be made
to perform such neutralization for one load and partially neu-
tralize the e.m.f. on all loads, its effect is not complete over the
entire range of load, it being particularly faulty at very light loads.
One of the large manufacturing companies overcomes this light
load fault by inserting "preventive" leads between the point
where connection is made between armature coils and the com-
mutator. These leads are of relatively high resistance and there-
fore tend to limit the short circuit current to a minimum. As
the current circulating through the armature coils encounters
the resistance of the preventive leads only as it flows into or out
from a brush, the'heat loss in the leads is not large. The com-
bination of compensating coils and preventive leads not only
puts the commutation of the alternating current series motor on
a par with that of the direct current motor, but it increases the
power factor to a practical operative value as well.
Returning to the question of reducing the reactance e.m.f.
of the field in order that the power factor may be still further
increased. If this be done by reducing the field flux, the capacity
of the motor is correspondingly lowered. It is actually accom-
plished in practice, therefore, by reducing the number of field
turns to from 20 to 25 per cent, of those in a direct current motor
of similar characteristics. This is rather difficult with the large
capacity motors having a relatively large number of poles.
Aside from the above changes in design which are necessary
in order to adapt the direct current motoi»to use with alternating
current, the field must be laminated as well as the armature to
prevent serious eddy current losses. The reluctance of the
magnetic circuit must be reduced in order that the flux may not
be sacrificed with a smaller number of field turns and j oints are
therefore eliminated and the sectional area of the poles increased.
Theoretically the length of the air gap might be shortened to
produce the desired reduction in reluctance, but this is not con-
sidered advisable from a practical operating standpoint, for with
the direct current motors the bearings often wear to such an ex-
tent that the armature rubs on the lower field poles.

