ELECTRIC RAILWAYS.

(PART 3.

LINE FITTINGS AND LINE ERECTION.

THE TROLLEY WIRE.

1. The general arrangement of wiring for a double track
is shown in Fig. 1. The poles p are placed not more than
125 feet apart measured along the road, and between opposite
poles are stretched the span wires s. At intervals of
about 500 feet and at the approach to all curves, anchor
wires a are put up, being secured by special hangers, as at /.
Anchor wires take up the strain on the trolley wire in the
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direction of its length, for it must be borne in mind that
the trolley wire is put up under considerable tension, so that
should it break it would draw apart in both directions if
there were no anchor wires to hold it in position. The two
general methods of stringing the trolley wire depend on
whether it is put up dead or alive, i. e., whether the current
is off or on. In the first case, the wire is run off the reel
§ 22
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2 ELECTRIC RAILWAYS. § 22

under the span wires and is then raised and tied temporarily
to them; the tension is put on afterwards and the wire
fastened to the insulators.

If the wire is put up alive, the reel is put on a flat car
that is moved by a trolley car. As fast as the wire is paid
off, it is fastened to the insulators, once for all, by a line
crew that follows close behind. It may be necessary to go
over the road afterwards and make a final adjustment,
especially at curves and crossings.

2. FErection at Curves.—The method of securing the
trolley wire at curves is shown in Fig. 2, where 4 represente
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FIG. 2.

the arrangement of guy wires gattached to the trolley wire?
when a single pole is used. Strain insulators are usually
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§ 22 ELECTRIC RAILWAYS. 3

inserted as shown at #£, and the trolley wire, at the begin-
ning of the tangent or straight portion, is held by anchor
wires @. A flexible method of suspension is shown in
diagram 7, where a heavy span wire s holds up the guy
wires; this form of construction tendsto equalize the strains
on the span wires, and is generally adopted in place of A4,
which is the older method. A double curve is shown at C,
the different wires and poles being designated by the same
letters as in the preceding layouts.

3. Offset in Trolley Wire.—In going around a curve,
the trolley wire does not follow the center line between the
rails as it would do if the trolley
wheel were applied to the wire at a
point immediately over the center
of the car, but it is strung over
towards the inside rail by a dis-
tance that depends on the radius
of the curve. This departure
from the center line of the track
is shown in I'ig. 3, where the
curve 7 is the center line of the
rails and # the path of the trolley
wire, The amount of offset meas-
urcd at the middle of a 90° curve
at the point indicated by the arrows in the figure snould be
about as follows:

F1G. 3.

Radius of Curve in Feet. Offset.

| 16 inches.

' 51 13 inches.
B0 . ot e e ...12 inches.

{0 8 inches.

100. oo et e e 6 inches.

120. i e 5 inches.

150, . v 4 inches.

200 . e e 3 inches.

The object of the offset is to allow the trolley wheel to lie
more closely to the wire; it would not do this so well if the
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4 ELECTRIC RAILWAYS. 822

wire followed the center line of the track, as the wheel would
lie diagonally across the wire and cause a large amount of
wear on curves. Evidence of this can be seen on many
old lines.

4. In some places guard wires are required above the
trolley wires. These are strung about as shown in Fig. 4,
being about 18 inches above and to one side of the trolley wire.
The object in using guard wires is to prevent telephone or
other wires from falling across the trolley wire. Guard wires
are not used as much as they once were; they are usually of
No. 6 or 8 B. W. G. galvanized-iron wire.

Guard Span Wire Guard Wire Haorger

- B Porcetain mme’ng Guard Wive
Insulator

éﬁa//ey Hanger 7, Hey Sparn Wire
‘T_Fo//e_y Wire

FiG. 4.

Span wires used to support the trolley-wire suspensions
should be about No. 1 B. & 8. steel wire, if No. 0 trolley wire
is used, and should be well galvanized. The trolley wire
should hang about 19 fcet above the rail.  Of course, there
are places where this rule cannot be adhered to, for at steam
crossings the wire must be higher than 19 feet and under
clevated structures it must be much lower.  The insulation |
must be as good as possible, not only to avoid current
leakage itself, but also its direct cffect, 1. e.; live poles.

5. Insulators are used in two places—at or near the pole
and again at the trolley-wire hanger. Those in the span
wire are called strain insulators, because they have to
stand the tension or strain on the span wire.  Fig. 5 shows
a simple strain insulator. The span wires are attached to
the two pieces @, @ andthe pull is taken up against piece 2,
which is separated from pieces @, ¢ by insulating material.
The whole insulator, with the exception of the two eyes, is
covered with molded insulating material.
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§ 22 ELECTRIC RAILWAYS. 5

Fig. 6 shows a strain insulator and turnbuckle combined,
the turnbuckle serving to stretch the span wire. In Fig. 6,
z is a globe of hard molded insulating material. Into this
ball, but not touching each other, are secured the eyebolt ¢
and the straight bolt s; the turnbuckle p, which engages the
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bolts s and s', is fitted with right- and left-hand threads for
regulating the tension, and the ends of the span wire are
fastened to the device at ¢ and ¢'. The turnbuckle is used
not only for regulating the tension of the span wire, but also
for correcting minor irregularities in the centering of the
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trolley wire by paying out on one turnbuckle and taking
up the other. When a ratchet is used, no turnbuckle is
needed and the insulator takes the simple form of an insu-
lating ball or cylinder with an eyebolt in each end, as shown
in Fig. 5.

6. Trolley-Wire Suspensions.—The hangers for sus-
pending the trolley wire are made in a great variety of
designs, but in general they consist of three parts, namely,
a casting of some kind that is held by the span wire or
bracket, an ear that grips or is soldered to the trolley wire,
and insulating material that separates the ear from the
casting. Fig. 7 shows a common form of suspension with
the ear removed: « is the main casting provided with the
grooved extensions <. The span wire passes through o andg
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6 ELECTRIC RAILWAYS. § 22

around @, thus holding the hanger in place. The bolt ¢
is bedded in molded insulating material and the casting

Fi1G. 7.

is covered by a metal cap 4. The ear to which the trolley
wire is fastened screws on c.

The metal castings for overhead fittings are made either
of malleable iron or brass. The ears when soldered are
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