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To all whom it may concern:
Beitknown thatl, ANDREW JOSEPH CLAPK
8 citizen of the Unlted States, residing at

‘Oakland, county of Alameda, State of Cali-

fornia, have invented an Automatic Governor
for Air-Brake-Cylinder Pressure; and I here-
by declare the following to be a full, clear,
and exact description of the same.

My invention relates to a means for auto-
matically regulating the pressure in railway
air-brake eylinders, the object being to pre-

" vent the wheels of railway-cars from sliding.
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. wheels to slide when running slowly.
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In operating railway -trains one of the
largest items of expensive repairs is that of
replacing car-wheels that have been slid by
undue pressure of the brakes, causing a flat
spot upon them. The unequal loading of
cars and the varying adhesion of wheel and
rail with a constant braking power, together
with in many cases a lack of skill upon the
part of the locomotive-engineer and also of
counditions beyond his control, are the most
frequent causes of wheels being slid. There
also appears to be a necessity for a braking
power greater than that nowin use to quickly
check the speed of rapidly-moving trains, but
this is not attained by means of increasing the
leverage orair-pressurein brake-cylinders, be-
cause in doing so thenumber of slid flat wheels
would be greatly increased. The pressure
safely applied to the wheels of a train run-
ning at a high rate of speed would cause the
To
overcome these obstacles, I have invented an
automatically - operating mechanism for so

regulating the pressure in the air-brake cyl-

inder that the brakes will be set up with only
that degree of pressure required and which
will not therefore involve the sliding of the
wheels. _

My invention consists, broadly, in a gov-
ernor mechanism of any suitable kind de-
pendent for its operation upon the rotation
of the rotating parts of the car-truck, such
as the axles or the wheels thereof, a relief—
valve in the air-brake cylinder, and suitable
means by whieh the movements of the gov-
erning mechanism occasioned by the rotation
of the car axles or wheels are electrically
transmitted to operate the relief-valve and
thus regulate the air-pressure in the brake-

(No model.)

cylinder to set up the brakes with only that
degree of pressure required.

The best form of myinvention isillustrated -

in the accompanying drawings, in which—

Figure 1 is a view showing the axle with
ils governor mechanism in plan, the control-
ling-valves in section, and the air-brake cyl-
inder in elevation. In this view the axle is
supposed to be rotating, whereby the electrie
connection is broken and the valve C closed.
Fig. 2 is a cross-section of the axle and an
elevation of the valve- casing of valve C.

A represents the air- bmke cylinder, by
which the brakes are applied to the wheelsin
the usual manner of these devices. It isun-
necessary ‘herein to show any of the other
parts of an air-brake apparatus, as they form
no part of my invention, which ean be un-
derstood by simply designating the air-brake
cylinder A. Into this air-brake cylinder I
enter a pipe B, in which is a valve C, con-
trolled by a spring ¢, which holds said valve
normally closed. Tocontrol this valve, I em-
ploy a governor mechanism of any suitable
character and which is dependent for its op-
eration upon the rotation of the rotating parts
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of the car-truck, such as the wheels or the

car-axles, as here shown. By the rotation of
the said parts the valve will be left closed

‘and will be opened to permit the escape of

the air from the air-brake cylinder and the
relief of the pressure therein as this rotation

ceases, thereby regulating the pressure as:

required by the braking necessities of the
case. The air escapes from pipe B through
the ports ¢’. In the present instance, and as
showing what I deem the best form of my in-
vention, I have shown these power-transmit-
ting connections as being electrical, and I
have also shown as the best form of governor
and its mode of operation a device which is
carried by the car-axle.

D is the car-axle.
spring-arms E, which carry the weights F of
a well-known form of governor mechanism.
At one end the spring-arms carry a collar G,
adapted to slide upon the axle, said collar
having upon its face a ring H of conducting
material which formsa circuit-closer. Mount-

ed upon a grooved collar I, securely fastened

to the axle, is an arm J, one end of which is
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freely connected, as by means of a staple j,
with the truck-frame, thereby permitting the
necessary freedom of movement. This arm
carries the-normally-separated poles L of an
electric circuit M, said circuit thence extend-
ing to and including electromagnets N, hav-
ing an armature O secured upon the valve-
stem of the valve C.

It will now be seen that when the car-axle
is stationary, as when the wheels are sliding,
the weighted spring-arms will keep the slid-
ing collar G to a position in which its circuit-
closer ring H will come in contact with the
normally-separated poles or electrodes L of
the cireuit, and said circuit will thereby be
completed, so that the magnets being ener-
gized will attract the armature, and will thus
open the valve C; but when the axle is rotat-
ing the spring-arms by the centrifugal action
of their weights will remove the circuit-closer
ring H from the poles of the circuit, and
thereby will break said circuit, so that the
valve C will close. The effect of this is as
follows: When the brakes are applied to the
wheels of a car, the governor mechanism
keeps the electric ecircuit broken so long as
the wheel and axle are revolving; but as soon
as they stop, as when the wheel slides, the

- governor mechanism closes the circuit and
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through the electromagnets and the arma-
ture draws the valve from its seat, allowing
some of the surplus air-pressure in the brake-
cylinder to escape, thus partially relieving the
brakes and letting the wheels again revolve
and causing the governor to act and break
the electrie circuit, so that the valve imme-
diately closes again. There will be a gover-
nor mechanism for each axle of each pair of
wheels of each vehicle. Thus the maximum
pressure upon the brakes is permitted, and
vet the wheels will not slide.

Upon the wheels of different cars in a train
a greater or less amount of braking power
can be applied, according as they may or may
not be heavily loaded. At present the brakes
are applied with the same pressure to each
car, whether heavily loaded or not, and may
cause some of the wheels to slide, making a
flat spot, while upon another car greater force
could be used without danger of sliding
wheels. Theretardingeffect of sliding wheels
is not as great as if permitted to revolve un-
der a retarding force.

The source of electrical energy may befrom
generators placed undereach vehicle or placed
upon the locomotive and connected by suit-
able conductors to the governor mechanisms
and valvesin such a manner that the braking
power will be controlled upon each vehiclein-
dependently.

At a point in the pipe B between the valve
Cand the air-brake eylinder is placed a valve
P, controlled by a spring p, adapted to resist
any given amount of pressure desired which
is not controlled by the governor mechanism—
say, for example, twenty pounds—so that in
such case a fwenty-pound pressure will be
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retained in the air-brake cylinder under all
circumstances. This retained pressure will
be sufficient to enable the brakes to be set
up to the wheels to cause them to come to a
standstill. ‘ o

It is obvious that my whole device may be
placed under the control of the engineer for
the purpose of enabling him to throw it out
of action when circumstances oceur which re-
quire that its automatic action be dispensed
with—as, for example, where Re wishes to
throw the brakes on with their full power re-
gardless of the wheels sliding. This can be
done simply by placing the electric circuits
under his control to enable him to break them
electrically at will.

Mydeviceisadapted for ahigh-speed brake,
reducing the pressure, so as to have it always
at the maximum, as the speed of the traini is
lessened.

Having thus described my invention, what
I claim asnew, and desire to secure by Letters
Patent, is—

1. An automatic governor for the pressure
of railway air-brake cylinders, consisting of

a governor mechanism, dependent for its op--

eration upon the rotation of the rotating parts
of the car-truck, a relief-valve in connection
with the air-brake cylinder and an electric cir-
cuit by which the governor mechanism oper-

ates the relief-valve, to regulate the pressure

in the brake-cylinder, whereby the brakes are
set up to the wheels with that degree of pres-
sure required.

2. An automatic governor for the pressure
of railway air-brake cylinders, consisting of
a governor mechanism dependent for its op-
eration upon the rotation of the rotating parts
of the car-truck, an electric circuit adapted
tobe made and broken by the governor mech-
anism, and a relief-valve for the air-brake
cylinder adapted to be operated by the elec-
tric circuit, to regulate the pressure in the
brake-cylinder, whereby the brakes are set
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up to the wheels with that degree of pressure

required.
3. An automatic governor for the pressure
of railway air-brake cylinders consisting of a

governor mechanism dependent for its opera-
tion upon the rotation of the rotating parts of -

the car-truck, an eleectric circuit having poles
normally in electrical connection whereby the
circuit is complete, but adapted to be thrown
outof such connection, and the circuit broken
by the movement of the governor mechanism,
arelief-valvein connection with the air-brake
cylinder and clectrical devices in connection
with said valve and in the electric circuit
whereby the valve is controlled to regulate
the pressure in the brake-cylinder Whereby
the brakes are set up to the wheels with that
degree of pressure required.

4. An antomatic governor for the pressure
of railway air-br ake ¢ylinders, consisting of a
centrifugal governor mechanism (,arrled and
operated by the axle and having a circuit-
closer, an electric circuit havmo- normally-
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separated poles adapted to beelectrically con-
nected by the circuit-closer when the governor
mechanism is operated by the rotation of the
axle, a relief-valve in connection with the air-
brake cylinder and electrical devices in con-
nection with said valve and in the electric
circuit whereby the valveis controlled toregu-
late the pressurein the brake-cylinder where-
by the brakes are set up to the wheel with that
degree of pressure required.

5. An automatic governor for the pressure
of railway air-brake cylinders, consisting of a
centrifugal governor mechanism carried and
operated by the axle and having a circuit-
closer, an electric circuit having normally-
separated poles adapted to be electrically con-
nected by the circnit-closer when the governor
mechanism is operated by the rotation of the
axle, arelief-valve in connection with the air-
brake cylinder and electrical devices in con-
nection with said valve and in the electric
circuit whereby the valveis controlled toregu-
late the pressure in the brake-eylinder where-

by the brakes are set up to the wheel with that
degree of pressure required, said electrical
devices consisting of the electromagnet and

the armature on the spring-controlled stem of

the relief-valve.

6. An automatic governor for the pressure
of railway air-brake cylinders, consisting of a
governor mechanism dependent for its opera-
tion upon the rotation of the rotating parts of
the car-truck,arelief-valve in connection with
the air-brake eylinder, and means by which
the relief-valve is electrically operated by the
governor mechanism, to regulate the pressure
in the air-brake cylinder, and a spring-con-
trolled valve interposed between the relief-
valve and the air-brake cylinder whereby a
desired pressureisretained in brake-cylinder.

In witness whereof I have hereunto set my
hand.

: - ANDREW J. CLARK.

Witnesses:

S. H. NOURSE,
JEssIE C. BRODIE,
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