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ventilation of field coils, the single-phase motor is superior to the direct
current motor. Smaller cross section of coils also allows the heat to be
radiated better in single-phase motors, and the fact that a large part of
the loss in the motor is concentrated in the field iron will enable the
motor to dissipate a much larger amount of heat for a given temperature
rise than will a direct current motor.
"4. Concerning 'polar clearances.7 Many thousands of direct
current motors are to-day in operation with a clearance of J-£ in. to J-fe
in. between poles and armatures, and in practically all cases where more
than Jf 6 in. clearance is used it is for electrical reasons. Further, while
the smaller air gap used for single-phase motors was at first much feared,
the fears have proved to be without foundation and the present clear-
ances of from 0.1 in. to 0.15 in. have proved to be ample and fully as
good as 0.15 in. to 0.25 in. in direct current motors, because there is no
unbalanced magnetic pull.
"5, Concerning ' torque.' The torque of an armature is the pull
it will exert at 1 ft. radius. Therefore it makes no difference in the
result whether it is obtained with large flux and few armature con-
ductors, or vice versa.
"6. 'A much larger diameter of armature and commutator, and runs
at a much higher speed.' This is a very general statement: what are the
facts? The armature diameters ordinarily run from 5 to 15 per cent,
larger than for direct current motors of corresponding output. It is
undoubtedly true that the armature speeds of the earlier single-phase
motors were much higher than the speeds of corresponding direct current
motors; at the present time, however, the speed at the nominal rating of
the motor is practically the same as that of direct current motors, and
the maximum operating armature speeds are within the safe limits set
for direct current motors.
"7. Concerning ' gear reduction and gear pitch/ The gear reduction
depends, of course, upon the speed; and as far as gear pitch is concerned,
I wish to say that the same gear pitch is used for single-phase motors as
for direct current motors of the same capacity.
"8. 'The windings of one are subject to electrical strains of one
character; in those of the other the strains are of rapidly variable and
alternating character/ No conclusion is drawn from this. It may be
of interest to know that there have been a number of instances where
the single-phase motor has broken down in service on a direct current
section of the line, necessitating cutting it out of the circuit; but when
the car reached the alternating current section of the line it has been
again connected in circuit and operated satisfactorily, thus indicating
that the electrical strains with alternating current are less severe than
with direct current.
"9 and 10. Concerning the Variable torque of the single-phase
motor/ No comment is made as to the relative merits of uniform or

