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ELECTRIC RAILWAY ENGINEERING
track rail produces serious inductive disturbances in paralleling
telephone and telegraph lines. These disturbances are usually
even more difficult and costly to mitigate than the electrolysis
troubles caused by the direct current system. The impedance
drop in the track rail part of the circuit becomes practically pro-
hibitive if frequencies higher than 25 cycles are used. This ob-
jection to the use of the higher frequencies is a very important
one, particularly where the railway company desires to purchase
electrical energy from a commercial power company, since the
generating equipment for commercial power and lighting pur-
poses is becoming pretty well standardized at 60 cycles.
The complicated overhead work necessary in the three-phase
system constitutes a very important objection to that system.
The difficulty of adequately insulating the complicated overhead
structures limits the contact line voltage which may be used to a
comparatively low value. Consequently the number of sub-
stations and therefore the substation cost per mile of track is
higher than for a single-phase contact line, although it is still
much lower than for the direct current system. Practically all
of the objections which apply to the single-phase system also
apply to this system. As a result, American engineers have not
given it very much consideration.
Of the two most practical systems of distribution, direct cur-
rent and single-phase alternating current, the single-phase
alternating current system permits the greatest interchange-
ability of rolling stock. This feature of interchangeability will
be discussed further in connection with the article on rolling
stock.
Motors.—With the equipment of rolling stock the pendulum
of efficiency, first cost and possibly of maintenance swings in the
other direction favoring those systems using direct current
motors.
Single-phase motors in their present stage of development are
generally believed to be slightly inferior to the direct current
motor in efficiency and quick accelerating qualities for a given
mating. They are also considerably heavier for a given output,
thus increasing the weight of ear to be accelerated for a given
traffic return. The above are general conclusions which will
probably be conceded by both factions that have entered the
rather extended controversy regarding the relative advantages
and disadvantages of the single-phase motor for traction pur-
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