ELECTRIC RAILWAYS.

(PART 1.)

INTRODUCTORY.

1. Electricity is now generally conceded to be the most
economical agent for the transmission of power for the
operation of street railways. It has shown itself superior to
horses, compressed air, or cable, both as regards flexibility
and cheapness of operation. Cable roads are advantageous
in some very hilly localities, but for ordinary trafficeven those
cable roads alrcady in use are being gradually converted into
clectric lines. Compressed air has been used in a few cases,
notably in mining work, but for general purposes electricity
now has the field practically to itself.

METHODS OF SUPPLYING CURRENT.

2. Several different methods may be used for supplying
electrical energy to the cars, and the one to be used in any
given case is generally fixed by local conditions. The
methods that may be used for supplying current to the
motors may be classed as follows:

a. By means of an overhead conductor or pair of con-
ductors connected to the car by an under-running contact.
This is known as the overhead-trolley system.,

5. By means of underground conductors run in a con-
duit and connected with the car by means of a contact plow
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P ELECTRIC RAILWAYS. § 20

passing up through a slot. This is usually called the open-
conduit system, or slot system.

¢. By means of electromagnetic switching devices that
make connection between the car and a conductor situated
underground. This is often called the electromagnetic
system. The conduit in which the conductor is run is, in
this case, closed; hence, the name closed-conduit system
is sometimes applied to this method of operation.

d. By means of a third rail run alongside of, or between,
the car rails, contact being made with the third rail by
means of a sliding shoe attached to the car. This is known
as the third-rail system.

¢. By means of storage batteries carried on the car. In
this case no conductors between the power station and cars
are necessary.

3. The overhead-trolley system is the method of opera-
tion used in the greatest number of cases, because it is the
cheapest to install.

The slot system is used in a number of large cities where
overhead wires are not allowed and where the traffic is
heavy enough to warrant the expense. It is used, for
example, in New York, Washington, Paris, etc., but it is
altogether too expensive for the ordinary run of electric
railroads. '

The closed-conduit system has not yet come into com-
mercial use to any extent. It is expensive to install and is
comparatively complicated.

The - third-rail method is extensively used for cross-
country or suburban lines where the traffic is heavy and
where a more substantial construction than the overhead
trolley is necessary. It is also used for elevated roads, but
is not permissible for surface roads in cities because of the
liability of persons coming into contact with the third rail.

Cars operated by storage batteries have never been used
very extensively, although they are used in special cases
where overhead wires will not be permitted and where
the traffic is\not heavy enough to warrant the expense of
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putting down a conduit system. Each car is provided with
storage cells, arranged so that they may be easily replaced
by fresh ones when they become discharged.

The above methods cover those that, at present, are avail-
able for the supply of electrical energy to the motors. We
will at this point take up very briefly each of these methods
in turn in order to see how the current is supplied in each
case. The details by which the methods are carried out will
be treated more fully later on, when the subjects of track
and line construction are taken up.

4. Overhead-Trolley System.—The general arrange-
ment of the overhead-trolley system is shown in Fig. 1.
The positive terminal of the dynamo connects, through the
switchboard, to the overhead-trolley wire. The negative
terminal connects to the rajl. The path of the current is
indicated by the arrows. The current is carried to the
moving car by means of ‘the under-running trolley wheel,
and all the cars on a given system are operated in parallel.

This arrangement, simple as it may seem, was not arrived
at before considerable experimenting had been done. In
the early electric roads two trolley wires were used, and the
track was not employed as one side of the circuit. This
scheme is still used in a few places, notably in Cincinnati.
Also, on the first roads installed, the trolley wheel ran on
top of the wire; but this method of collecting the current
was soon superseded by the under-running trolley.

It should also be noted that the cars are operated in par-
allel.  This is true of all systems of distribution where cur- -
rent is supplied to the cars from a central station. All
street-railway systems are, therefore, operated at approxi-
mately constant potential, i. e., constant or nearly constant
pressure is maintained between -the trolley wire and the
track by means of the dynamos in the station. Whenever
connection 1s made from the trolley to the track through
the motors, a current flows and the car is propelled. Each
car is independent of the others and takes an amount of cur-
rent proportional to the power required to drive it.

This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



ELECTRIC RAILWAYS. ' § 20

e

777777

FiG. 1.

—T \

T
Jin U\j \j
// /

o=

7

.

R\
00777

This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



§ 20 ELECTRIC RAILWAYS. 5

5. Schemes have been brought forward from time to
time for operating street cars in series, but none of these
have ever been put into everyday operation, and it is not
worth while devoting space to them.

The arrangement shown in Fig. 1 may of course be modi-
fied. For example, except on very small roads, the trolley
wire is not sufficiently large to carry the current necessary;
so feeders, or heavy cables, are run to the station instead
of carrying back the trolley wire itself. Also, return cableg
are sometimes used in connection with the track.

6. The Open-Conduit System.—The open-conduit sys-
tem has not been put into very extensive use, because the
expense of construction is very high compared to the over-
head-trolley system. Where it has been installed, it has
been a matter of compulsion, the city authoritics refusing
to allow the stringing of trolley wires and feeders above the
surface. Two bare conductors are used, and these are held

Fi1G. 2.

on insulating supports in the upper part of a channel or con-
duit, built in the roadway between the car rails, in the same
way as a conduit for a cable road. In fact, in several
instances the old cable conduit has been fitted up for use as
a conduit for railway conductors.

The general method of construction, illustrated in Fig. 2,
shows the style of conduit used by the Metropolitan Street
Railway Company, New York. The rails are supported on
cast-iron yokes in place of the ordinary ties, and the con-
duit extending between these yokes is made of concrete.
Concrete is filled in around a sheet-iron form, which is

This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



