ELECTRIC RAILWAYS.

(PART 6.)

CAR APPLIANCES.

1. Trunk Wiring.—Fig. 1 indicates the trunk wiring of
an ordinary car and shows those devices, outside of the
motors and controllers, that are necessary for the operation
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of the car. The appliances used for heating and lighting

are not indicated. The trolley wheel ¢ is held in a karp that

is mounted on one end of the trolley pole ¢. The other end
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? ELECTRIC RAILWAYS. § 25

of the pole fits into- the socket d on the trolley base e. One
end of the trunk wiring attaches to the trolley base at f and
after passing through the two hood switches g, 2 and the
fuse box 7, splices on to the wire // running to the trolley
posts in the two controllers. In some cases, the current also
passes through the lightning arrester £, though usually the
arrester is simply tapped on to the main trolley wire.

TROLLEY POLE AND FITTINGS.

2. The Pole. — The pole proper, which is from 12 to
15 feet long, is about 14 inches in diameter at the large end,
and holds this diameter for about 2 feet of its length, when
it begins to taper and gradually draws down to a diameter
of 1 inch. Most poles are steel, hard drawn by a special
patented process, and offer great resistance to bending. A
slight bend in a pole is generally straightenéd by using a
post with a hole in it as a vise and bending by hand; but
severe bends should be taken out by sledging cold. A pole
should not be heated to straighten it, as the character of the
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steel is such that the part heated becomes soft and easily
bent. The poles generally used cost from $1.50 to $2.00,
according to the length and quality. Fig. 2 gives an idea
of the straight and tapered part of a standard pole.

3. The Ferrule.—As a rule, each pole is provided with a
| ferrule, which is designed
to receive the trolley rope,
and which consists of a
brass or malleable-iron
ring with an eye in it to
take one end of the rope.
It is secured to the small
FiG. 8. end of the trolley pole,
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§ 25 ELECTRIC RAILWAYS. 3

as shown in Fig. 3, where p is one end of the pole, f is the
ferrule, and s is one end of the harp stem; # # is a pin pass-
ing into the pole and stem through the ferrule. This pin
fits the ferrule loosely, so that the latter may be free to
turn when the pole is swung around, but it is forced into the
pole and harp stem and is riveted by means of rivets 7, 7.
A ferrule is not used on all
roads, its place being taken
by an eye cast in a projection
on the harp itself, as shown
at ¢, in Fig. 4. In either
case, the eyehole should be
well rounded out to avoid
cutting the rope, a thing that happens very often and causes
much inconvenience. Fig. 4 also shows the manner of
attaching the harp directly to the pole. In this figure, & is
the harp; p, the end of the pole; and ¢, 7, the rivets by which
the two are fastened to the connecting pin.

Fi1G. 4.

4. The harp is the name given to the fork that holds
the trolley wheel and its axle; it also holds two contact
springs s, s, Fig. 5. In this
figure, & is the harp proper;
a, the axle; s, s, the two
springs on either side of the
harp; and ¢, ¢, two cotter
pins that pass through two
holes drilled into the ends
of the axle and serve to
keep the axle in place. It
has been the custom to make
trolley harps of brass, but
malleable iron is fast repla-
cing it, because it is cheaper
and stronger and offers less
temptation to thieves. The
main points that govern the selection of a harp are narrow-
ness and smoothness; all edges should be nicely rounded off
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to avoid catching in the line work when the trolley wheel
flies off the wire. The selection of a good harp means a
great saving in poles, ropes, and overhead work.

5. The Wheel.—The trolley wheel is a device on which
much experimenting has been done to determine the best
shape of wheel and the best composition of metal consistent
with long life of the wheel and trolley wire. Some wheels
wear out sooner than others and some are harder on the
trolley wire than others. A wheel that is too soft will wear
out very souon; on the other hand, a wheel that is too hard
or that has a poorly shaped groove will scrape the trolley
wire at curves and turnouts. Almost all roads go through
a certain amount of experimenting to decide what shape and
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metal are best adapted to the overhead construction. A
good lesson can be learned from a careful observation of
worn-out wheels; some wheels wear out most in one place
and some in another; the same make and shape of wheel
will wear differently on different branches of the same road.
If both flanges of the wheel persist in getting sharp, it
indicates that the groove is too deep or too narrow, or
both. If the groove wears down to one side, the indica-
tions are that the pole is in crooked or that the harp is
crooked or that the trolley wire is out of center. Too
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much stress cannot be laid on the importance of getting the
pole so adjusted that when it is in its normal position, the
trolley wire rests on the bottom of the groove and runs par-
allel to the flanges. Fig. 6 shows a trolley wheel; a is the
flange; &, the groove; ¢, the bushing

or bearing; 4, the hole through which 1
the axle passes; and ¢, the hole for oil-
ing. The bushing, or bearing, is a
brass spiral sleeve filled with graphite,
and can be forced in or out of a wheel
when wear makes it necessary to do so.
The bushing is a very particular part
of a wheel and should be well made; to
keep a bushing in good order, it should
be well oiled every fifteen or twenty
miles that the car makes; for when it @)
is taken into consideration that a trolley = '
wheel turns around about five thousand
times every time that the car runs
a mile and that cars make several
miles an hour, the importance of a perfect bearing is appar-
ent. On roads that make any pretension to looking after
their trolley wheels, a platform is built that overhangs the
car roof, so that the wheel may be oiled. Fig. 7 indicates
the kind of platform referred to. When oiling a wheel, a
piece of waste should be held under it to prevent the excess
of oil falling on the roof of the car, where in course of time
it makes a mess. When a wheel is allowed to run dry, the
hole in the bushing soon wears to an oblong shape, allowing
the wheel to vibrate and emit a chattering noise. The same
noise may be caused by a wheel having flat spots in the
groove. These flat spots may be due to the wheels sliding
along for want of oil instead of turning; in other cases,
they may be due to some imperfection or they may be due
to soft spots in the metal of which the wheel is made. In
any case, the wheel should not be run, but should be taken
out, and if there is any stock left in it turned down to be
used again.
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