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radius of the curve, the less difference does it make what
the wheel base is. It is evident, then, that in laying out a
road, all the curves should be made of as great a radius as
possible; and in buying trucks for a road already installed,
the radii of existing curves should be consulted. To enable
cars to round curves with the least effort and to save the
rails and flanges, curves should be kept clean and well
greased. Other points to be considered are in regard to the
treads and flanges of the wheels; on them depends very
much the ease with which a car will take a curve. The
treads should not be so wide that they run on the paving
outside of the track, and the shape, depth, and width of the
wheel flange should be governed by the shape, depth, and
width of the rail groove.

ELECTRICAL EQUIPMENT.

8. The electrical equipment of a trolley car includes
several different devices. Some of these, such as the
motors, controllers, etc., are concerned directly with the
operation of the car. Others—for example, the lightning
arrester, fuse box, and hood switches—are more in the line
of protective devices. Before considering these various
parts in detail, we will glance briefly at the general equip-
ment of a car by referring to Fig. 5. This shows an ordi-
nary 18- or 20-foot car with the details of the truck omitted,
in order to show the location of the motors 7, 7. Prac-
tically all trolley cars are equipped with at least two motors,
and many of the larger cars using double trucks are
equipped with four motors. The method of speed control
now in use requires at least two motors, as will be shown
later. The two motors #¢, 772, are hung on the inside of the
two axles and geared to them as shown at a, @,. The speed
of the motors, and hence that of the car, is controlled by
means of the two controllers ¢, ¢, mounted against the
dash irons ¢, 7 and operated by the handles #, z, When
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10 ELECTRIC RAILWAYS. § 24

starting the car, it is necessary to insert resistance in the
circuit to prcvent too great a rush of current. This resist-
ance is only in a short time and is not supposed to be used
when the car is under headway. The resistance boxes 7 are
hung under the car, wherever there is the most room for
them, usually about in the location indicated, for an ordi-
nary single-truck car. The lightning arrester L .4 and
fuse box /B are generally attached to the under side of

F1G. 5.

the car sill. The hood switches, or canopy switches, are
mounted under the hood, as shown at s, s. In case circuit-
breakers are used in place of ordinary hood switches, they
are generally placed at s, s and the fuse box is dispensed
with. The trolley pole p is attached to the trolley base /,
which is secured to the top of the car. The car is lighted
by lamps /, /, / and is heated by means of electric
heaters /%, /z placed under the seats.
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METHODS OF CONTROL.

9. It has already been shown that the speed of a motor
may be controlled by inserting resistance in series with the
armature, thus cutting down the E. M. F. applied to the
machine. Before going any farther, it will be well to lay
stress on the points that trolley cars are supplied with cur-
rent at approximately constant pressure, also that the motors
used are invariably series-wound. In other words, the arma-
ture and fields are in series with each other and the current
that flows through one flows through the other also. Shunt
motors and compound-wound motors have never been used
to any extent for street-railway work.

RHEOSTATIC CONTROL.

10. Sincethe speed of a series motor run from constant-
potential mains may be regulated by inserting a resistance
in series with it, the first method adopted for regulating the
speed of cars was to mount a rheostat, or variable resist-
ance, under the car and have things arranged so that this
resistance could be cut in or out by means of the controller
at either end of the car. This is known as the rheostatic
method of control. It can be used with one or more motors,
but it is now very little used for regular street-railway
work, because it is wasteful of power, especially at the lower
speeds. It has, however, some advantages, and it is used
in those cases where only one motor is to be controlled and
where gradual variations in speed are desired. It is used
quite extensively in connection with mine-haulage plants
and hoisting apparatus; also for any cars operated by a
single motor; but its application to regular street-railway
work is now very limited.

On account of the somewhat extended use of rheostatic
control in connection with haulage and hoisting apparatus,
some of its more important features will be considered
briefly. This will also serve as a good introduction to the
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12 ELECTRIC RAILWAYS. § 24

more widely used series-parallel method, which will be
described later.

11, Old-Style Thomson-IIouston Rheostat.—When
the rheostatic control was first introduced, a rheostac similar
to that shown in Fig. 6 was used. The figure shows the
device upside down from the position it occupies on a car.
F, F, FFare feet cast on the frame; these feet are "drilled
and provided with insulating bushings, through which pass
the three bolts that secure the frame to the under part of
the platform. 7 isa drum on which works a chain attached
to a sprocket wheel connected to a rod on the upper end
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of which rests the controller handle. The sprocket wheel is
smaller than the drum, so that in order to move the trolley
contact shoe S from the off-position O to the on-position Z,
it is necessary to give the controller handle from two to
three complete turns. This insures a smooth handling of
the car and makes the controller easy to work. A& is the
resistance, which is made up of stampings of sheet iron
insulated from one another by sheets of mica. The iron
stampings are not entirely insulated from one another,
but are sufficiently longer than the mica sheets to allow
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their ends to touch, thus forming a continuous band of
metal with several hundred joints in it; the radial rib-like-

looking segments sticking up so plainly
are iron castings built up with the (4(|L

stampings and mica plates, and are pro-
vided in order that the shoe .S may make
good contact. At (a), (0), and (¢), (a)
Fig. 7, are shown, respectively, the
iron stamping, the mica plate, and the
cast-iron contact rib. X, Fig. 6, is a
copper rib that marks the position in
which the shoe cuts all resistance out’ (b)
of the rheostat; Z is a second copper

rib that cuts a shunt into circuit as‘,

soon as it makes contact with the shoe.

These two ribs / and K are made of

copper to improve the shoe’s contact in (c)

the final or running position, the two ke, 7.

forming a kind of copper cradle for the iron shoe to rest in.
P is an iron contact plate at the off-position, to improve
the magnetic circuit excited by the blow-out coil ¢, and is
provided to extinguish the arc that occurs when the current
is shut off.

12, In addition to the rheostat, it is necessary to pro-
vide a reversing switch, so that the direction of motion of
the car can be reversed when desired. Fig. 8 shows the
connections for simple rheostatic control using an ordinary
reverse switch, as the reversing switch is commonly called.
This switch is operated by a handle on cach platform, and
the reverse switch and its connections should always be
arranged sothat when the handle of the reverse switch points
‘““ahead,” the car will move ahead, and vice versa. In
Fig. 8, 7" is the trolley; /7, the fuse box; L A, the
lightning arrester; 77, the trolley connection on the rheo-
stat; .S, the contact shoe that makes contact first with plate
P and can be moved around on resistance R between the

’

limits of plate #and terminals K and L; F is the motor
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