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lating apparatus if lighting loads are to be successfully supplied
by the same line. In many such instances synchronous motors
are installed, often without direct financial return to the company,
in order that the power factor may be properly controlled. Such
control is present in the railway substation in either the synchro-
nous motor generator set or converter and with little practice the
substation attendant can maintain very nearly unity power factor
on the transmission line and thereby aid its regulation to a great
extent.
Many of the limiting factors in high tension line design, such
as the pin type of insulator, corona losses, troubles involved by
wide spacing and long spans, etc., are introduced only when the
voltage becomes higher and the amounts of power become much
greater than those involved in the major part of the interurban
transmission. In fact a census of transmission lines for railway
purposes only would probably reveal the fact that an extremely
small percentage of these lines are above 33,000 volts. At this
voltage two parallel three-phase circuits on pin type insulators
and wooden poles, carrying in addition the distribution feeders
and trolley brackets, represent common practice. Such a line in
the Middle West has for years been satisfactorily operating an
interurban system 110 miles in length at 33,000 volts. In such
design simple electrical and mechanical considerations are alone
involved.
For the above reasons, therefore, and because of the very able
treatises in complete volumes devoted to the details of this sub-
ject, an exhaustive study of transmission line design will not
be attempted in these pages.
The three-phase system of alternating current transmission
has been standardized almost exclusively for railway work. This
is principally because polyphase apparatus is necessary for sub-
station units in large sizes and in addition because the three-phase
system requires but three-fourths the copper of the single-phase
installation. Other polyphase systems, although more economical
in copper in some instances, have not found faVor largely because
of the complication introduced by the greater number of wires,
, While six-phase substation apparatus was shown in the preceding
chapter to be highly desirable, the possibility of its operation from
a three-phase line has introduced no serious consideration of
six-phase transmission. For these reasons, therefore, three-phase
transmission only will be herein considered.

