§ 20 ELECTRIC RAILWAYS. 2

rooms— the engine room / and the boiler room /A—separated
by a brick fire-wall C. Iach of the engines [ is of the
cross-compound Corliss type and is coupled directly to its
dynamo /¢, These engines arc cspecially heavy and are
rated at 1,200 horsepower cach; they can, however, develop
2,000 horsepower if neccessary. The generators /¢ are of
800 kilowatts capacity and have 12 poles.  They also will
stand a heavy overload without damage. The exhaust steam
from the engines passcs to an independently driven jet
condenser /7, and the condensing water is cooled by means of
a cooling tower placed outside the building. The cooling
tower is divided into sections, and each section is pro-
vided with fans driven by the motors -, which are inside the
building. If nccessary, the cngines may be allowed to
exhaust into the air through A. The boilers L are of the
water-tube type and are fed by chain-grate stokers 7.
Coal is supplied to the boilers from the bunkers [V through
the chutes (). The bunkers have a storage capacity of
1,000 tons, and are filled by means of the conveyer /° which
carries a continuous chain of buckets and passes up the side
of the plant, across over the bunkers, along under the ash-
pits, and up the other side of the plant, thus forming a con-
tinuous chain. The coal is delivered to this conveyer by a
sccond conveyer R, which takes it from the car. A fuel
economizer 77 is used, so that the hot gases on their way to
the stack .X"may be used to hcat the feedwater. All the
stcam pipes from the boilers run to the main pipe 4, from
which run the steam pipes ¢ to the different engines. The
dynamo room is provided with an overhead clectric traveling
crane Y, to be used in placing or repairing the engines and
dynamos.

ELECTRICAL EQUIPMENT OF STATION.

34. The electrical equipment of a power house may be
conveniently divided into two parts: the part that generates
the power and the part that is used to control its distri-
bution to the point where it is used. The first part includes
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28 ELECTRIC RAILWAYS. § 20

the dynamos, or generators, as the dynamos are commonly
termed when used for railway work. The second part
includes the switehboard, with all its devices for controlling
and measuring the current sent out on the line.

DYNAMOS FOR RAILWAY WORK.

35. The dynamos used for railway work are in general
the same as those used for lighting or power distribution.

FiG. 1.

They should be exceptionally well built, so as to withstand
the sudden strains thrown on them, and should be capable

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



§ 20 ELECTRIC RAILWAYS. 29

of handling a considerable overload for short periods without
excessive sparking or heating. Whether direct- or alterna-
ting-current generators are used will depend on the system
of distribution adopted. When the power must be carried
for long distances, the best plan is to install high-pressure
alternating-current generators to supply current to sub-
stations located at various points on the system. In these
substations the alternating current is changed to direct
current by passing it through rotary converters.

In the great majority of cases, however, direct-current
generators are used, and these supply current at a pressure
of from 500 to 600 volts directly to the feeding system.

36. Direct-Current Generators.—These machines may
be either direct-connected or belt-driven. The former type
is now installed in most new stations, especially where the
units are fairly large. Ifig. 12 shows the field frame, with
the field coils in place, for a typical 650-kilowatt direct-
connected generator.  Compound-wound dynamos are used
almost exclusively for railway work, and the reasons for their
use will be seen later. Each of the ficld spools is provided
with two windings, a serics and a shunt, as indicated in the
figure. The brush holders, of which there are as many sets
as there are poles, are carried by the frame A4 A, which is
fitted into the field casting so that it may be revolved through
a small arc by turning the wheel /5, thus allowing the
brushes to be adjusted to the point on the commutator
that gives the least amount of sparking. Alternate sets of
brushes connect to the rings R, A, and to these rings the
main armature cables 7, 7" are attached.

3%. Tig. 13 (@) and (0) gives two views of a typical
armature for a direct-driven railway generator. It will be
noticed that the construction is very substantial and that
the commutator / is of ample proportions. The conductors
on the armature are in the shape of rectangular copper bars,
which are sunk into slots in the periphery of the iron core.
The ends of these bars, seen projecting at ¢, @ on the com-
mutator end, are connected to the commutator bars by the
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