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headlight to be used on a car that has two five-lamp circuits.
The removal of the headlight from either end of the car

G

Fi1G. 57.

automatically cuts the fifth car lamp into circuit on that
end to take its place.

BRAKES.

INTRODUCTION,

52. One of the most important items in the equip-
ment of a car is the brake. Most of the cars in common
use are equipped with hand-brakes, in which the brake
shoes are forced against the wheels by a system of levers
operated by the handle under the control of the motorman.
The general tendency has been to increase the weight and
size of cars, and hand-brakes have in many cases been found
inadequate to control them. This has resulted in the intro-
duction of air brakes, in which the shoes are pressed
against the wheels by means of a piston connected to a
series of levers; this piston is operated by means of com-
pressed air. Another type of brake which as yet has not
been used very extensively is the momentum brake, in
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which the force necessary to press the shoes against the
wheels is supplied by the energy stored in the moving car.

53. On cars rigged with hand-brakes, the brake handle
is the force arm of the first lever of the series of levers that
press the shoes against
the wheels. Fig. 58 is |'—-14:—'|
a sketch of the parts ()P '
involved in this lever.

The amount of pull on  “arare '

the rod depends on how P\ sus
much longer the brake t T gearing
handle is than the radius
of the drum and on how
much of a pull the mo- | I
torman is able to exert
at . Suppose that the
brake handle is 14 inches
long. Call the diameter
of the drum 1} inches. 0 T0—Rarcher

When a brake chain =
made of 2-inch stock is 9% = C/‘;f—;;‘_‘\f"%ﬁpo ——
wound up on this drum, ~ fag”
the average diameter of Y rm
the wrap of chain will be ¢
about 2% inches; one- Bearing
half of this diameter, or
FIG. 58.

18 inches, is the short

arm of the lever of which 14 inches is the long arm, making
the leverage of about 10 to 1. Some men are able to pull
on a brake handle much harder than others. We will
assume that the average man can exert a maximum pull of
200 pounds. The pull exerted on the brake rod will then be
2,000 pounds.

54. Shoe Pressure.—The amount of pressure required
to brake a car depends on the weight and speed and on the
number of wheels that have shoes applied to them. If a car
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has eight wheels and the brakes are applied to four of them,
the pressure per brake shoe must be the same as would be
necessary were all the wheels supplied with shoes, because
the braked wheels carry only one-half the total weight of
the car; the maximum pressure to be applied to a wheel
depends on how much weight the wheel supports. To
avoid sliding, the pressure applied to a wheel should be a
little less than the weight it supports.

55. TFriction.—The amount of pressure necessary to
cause a wheel to slide depends, of course, on the amount
of friction between the shoe and wheel. How much of the
pressure applied to a wheel is useful in stopping a car
depends on the nature of the material of the shoe and wheel.
Some car wheels are soft and others hard; the same is true
of brake shoes. For a given hardness of wheel, a soft shoe
will give more friction at a given pressure than a hard one,
but it wears out sooner. Also, the amount of friction
between a shoe and wheel changes with the speed of the car.
The friction increases as the speed decreases, so that at high
speeds a much greater pressure can be applied without
sliding the wheel than at low speeds; from this it follows
that in bringing a high-speed car to a stop, the brake should
be eased up a little as the car slows down. Under different
conditions of speed and brake shoe and wheel composition,
the friction between the shoe and wheel varies from 15 to
35 per cent. of the applied pressure; that is to say, if a
pressure of 10,000 pounds were applied to the shoe, only 15 per
cent. of this possibly might be accounted for as retarding
the car. '

56, Itis a well-known fact that the friction between a
shoe and wheel is independent of the amount of surface
exposed between them. For a given total pressure applied,
the effect of varying the surface of a brake shoe is simply
to vary the pressure per square inch; this is true when the
wheel is perfectly round and the shoe truly concentric with
it. There is, however, a growing tendency to use long
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brake shoes, because they not only tend to keep the wheel
round, but since the pressure per square inch is less, they
last longer,

5%. Condition of Rail.—An important factor to be con-
sidered on trolley roads is the condition of the rail. The
T rail on steam roads is mostly laid in the open country and
offers very little inducement to the accumulation of snow
and slush upon its top. Where a T rail is used in trolley-
road construction, it has the same advantages. Trolley
roads have paving conditions to contend with and must
use a girder rail, whose flat top and open groove are very
inviting to foreign substances.

When the rail is slippery, it is an easy matter to apply
too much brake pressure, thereby causing the wheels to slide
and make flat spots on them. To offset the disadvantage of
a slippery rail, it is the custom to use sand. The use of
sand greatly improves the rolling friction between wheels
and rail, but most managements make the mistake of sand-
ing only one rail instead of two. With sand on one rail, the
volling friction averages 30 per cent. of the weight on the
wheel.

58. When a car rests upon a rail, there is a certain
amount of friction between the wheels and rails, and this
friction increases as the weight on the wheels increases. It
would take a certain number of pounds pull on the rim of
a wheel to turn it against the friction of the rail without
moving the car. Also, when the car is in motion, if, in the
effort to stop the car by means of the brakes, the latter are
set up so tight as to lock the wheels and cause them to slide,
the friction between the wheels and rails tries to make the
wheels roll again. It is this friction that in the previous
article was said to be 30 per cent. of the total weight of the
car. The total pressure to be applied to the brake shoes
depends on the leverage of the brake rigging, on its condi-
tion, and on the pull on the brake handle. The fraction of
this pressure that actually retards the motion of the car
depends on the friction between the shoes and wheels.
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59. TFig. 59 shows a very common form of single-truck
brake rigging, most of the parts of which are designated in

T
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F is a pin in commonto L and /5.

the figure. Brake beams B, B
are supported on the ends and
slide in cast-iron pieces fixed
to the side frames of the truck;
they are called brake-bean: cast-
ings. Fig. 60 shows the general
idea. A is the slide casting,
B the beam, and /& the truck
member that supports the
casting. Equalizer rods 7, 7
(see Fig. 59) connect to equal-
izer bars /., /£ and are erro-
neously said to equalize the
pressure on all brake shoes.
Under the most favorable
circumstances, they partially
equalize the pressures against
the two wheels on the same
axle. Each equalizer rod ends
in a jaw /, to which the equal-
izer bars are rigidly connected,
but in which the brake beams

_.move freely. Fig. 61 shows

the construction. R is the
rod; /, the brake jaw; /5, the
beam; and Z, the equalizer
bar. In Fig. 59, links A, H
are connected to the brake
levers L, L and equalizer bars
by means of pins. Links 7/, /
connect the brake lever and
brake beams. Fisa pinaround
which L and /¢ can move and
In the diagram, the brakes

are shown to be off and the shoes have been pulled away

from the wheels by the release springs.

One end of each
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