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JAMES II. NEAL, OF BOSTON, MASSACITUSETTS.

HYDRAULIC BRAKE FOR CARS.

SPECIFICATION forming part of Letters Patent No. 675,837, dated June 4, 1801.
Application filed January 4,1901, Serial No. 42,073, (No modeld

1o all whom it mueey concern:

Be it known that I, JAMES II. NEAL, a citi-
zen of the United States, residing in Boston,
in the county of Suffolk and State of Massa-
chusetts, have invented an Improvement in
Ilydraulic Brakes for Cars, of which the fol-
lowing description, in connection with the ac-
companying drawings, is a specification, like
letters on the drawings representing like
parts.

Thisinvention relates toa brake-operating
mechanism for cars, and has for its object to
provide mechanism in which a body of liquid
is circulated by a pump driven from the car-
axle through a circuit with which a brake-
cylinder is in communication, so that when
the car 1s in motion the body of liquid in the
sald circuit is kept in motion without acting
upon the brakes, and so that when the flow
of the liquid in the e¢ireuit is interrupted the
brake mechanism is operated upon by the
momentum of the moving body of liquid 1n
addition to the pressure of the pump exerted
upon said body of liquid. The increased
pressure due to the momentum of the moving
body of liquid acts to apply the brakes more
quickly and to stop the car in a minimum
time, and by reason of the fact that the car-
axle revolves at aslower and slower speed as
the car 1s stopped the pressure due to the
momentum of the moving body of liquid 18
ogradually decreased until it disappears, after
which the brakes are held by a pressure due
to the pump. Asaresultthe brakes are first
applied with what may be termed a ‘* maxi-
mum pressure,” which is not maintained, bat
which gradually dropsuntil the car is stopped,
and the brakes are then held by the pressure
of the pump acting on a static body of liquid,
which latter pressure may be termed the *“ nor-
mal pressure.” This decrease in pressure
permits the car to be stopped without severe
shock and without discomfort to the passen-
gers, even when running at a high speed.
The flow of liquid through the circuit re-
ferred to may be interrupted by a valve lo-
cated outside of the brake-cylinder and ac-
tuated by a manually-operated device car-
ried by the car and which may be the brake-

so staff now commonly employed to set the

brakes by hand. These and other features
of this invention wili be pointed out in the

| claims at the end of this specification.

I'igure 1 is a plan view of a sufficient por-
tion of a car provided with a brake mechan-
ism embodying this invention to enable it to
be understood; FKig. 2, a side elevation of the
apparatus shown in Fig. 1; Fig. 3,an invert-
ed plan of the brake-cylinder; Fig. 4, a sec-
tion on the line 4 4, Fig. 3; Fig. 9, a cross-
section on the line 5 5, Fig. 3; Fig. 6, a ¢ross-
section on the line 6 6, Fig. 3; Fig. 7, a lon-
oitudinal section on the line 7 7, Fig. 6; Fig.
8, a longitudinal section on the line 8 8, Fig.
5; and Fig. 9, a diagrammatic view to illus-
trate the circuit for the body of liquid.

Referring to Ifig. 1, ¢ represents a hydrau-
lic pump, which may be of any suitable con-
struction, adapted to be driven by the rota-
tion of a car-axle b and which is connected
by the pipes ¢ d to the inlet and outlet ports
e 1 of a valve-casing ¢, attached to and com-
municating with a brake-cylinder A, which is
provided in the present instance with two
pistors ¢ j, having piston-rods £ [ connected
to the levers 7 71 of the brake mechanism
now commonly employed on railway-cars.
The valve-casing ¢ contains within i1t a eyl-
inder o, adapted to receive a piston-valve p,
thesaid eylinder constituting the valve-cham-
ber proper, which is normally open at one
end and communicates with the valve-casing
g, and which also communicates with the in-
let-port eby a passage ¢. (See full lines, Fig.
6, and dotted lines, Fig. 5.) The piston-valve

» may be supported by a eylindrical guide 7,

(see Fig. 8,) which is extended from one wall
of the valve-casing ¢ toward the valve-cylin-
der o, but is separated from the open end of
said valve-cylinder by a space or passage s,
which is bridged over by the valve when it
is desired to operate the brakes. The valve-
cylinder o isprovided with a port oropening,
(see Fig. 7,) with which the passage ¢ is con-
nected. -

From the above description it will be seen
that a complete circuit for the flow of liquid,
which may and preferably will be oil, (in-
dicated by broken lines u,) is provided when
the valve p 1s withdrawn from its eylinder o
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and the latteris in open communication with | eured.
vided with the usual handles 35 36.

the valve-casing ¢ through the passage s.

The circuit 1s indicated in diagram in I'ig. 9

and may be traced as follows, viz: from the
outlet-port of the pump « through the pipec
to the inlet-port e, therice by the passage g,
port or opening ¢ into the valve-cylinder o,
thence out therefrom through the passage s
into the casing g, and thence through the out-
let-port fand piped backtotheinlet-portof the
pamp. The valve p is open when the car
(represented by w in IFig. 2) is in motion un-
der normal conditions, and the body of liguid
is moved through said circuit without oper-
ating the brake-shoes 10. When, however,
it is desired to apply the brake-shoes to the
car-wheels, the valve p is moved into its cyl-
inder o to close its open end, and thereby in-
terrupt the flow of the circulating body of
liquid, which is forced by its own momentum
and by the pump into the brake-cylinder /
through the passage 12, which extends longi-
tudinally of the cylinder and communicates,
as herein shown, with both endsof the c¢ylin-
der. (See I'ig. 4.) The passage 12 also com-
municates with the inlet-port ¢ and with the
passage ¢, leading to the valve-cylinder o, as
shown in Fig. 6. When the valve p is closed,
the liquid actsimmediately upon the pistons
v 7 with an increased pressure due to the mo-
menfum of the moving body of liquid, which
renders the brake mechanism very sensitive
and effective, as the brakes are applied with
a maximum pressure, which gradually di-
minishes as the car ts stopped, so that when
the car-axle has ceased to revolve the bralkes
are held by the normal pressure of the pumnp.
The decrease in pressure from the maximum
to the normal serves to prevent the car be-
ing stopped too suddenly, and consequently
avoiding shocks andinjury to the passengers.
The valve p may be operated from either
end of the car,and this may be accomplished
by mechanism as will now be deseribed.
The valve is provided with a stem or rod
13, fo which is pivotally conneccted the ends
of levers 14 15, (see IFig. 1,) the lever 14 be-
ing pivoted at 16 to a suitable support 17,
which may be attached to the brake-cylinder.
The lever 14 is provided at its opposite end
withanearl8,havinga curvedslot 19,through
which is extended a stud or pin 20 on the end
of a rod 21, attached at 1ts opposite end to the
strap 22 of an eccentrie disk 23, fast on a staif
or rod 24, which may be the usual brake-staff
and 1s herein shown as such, the said staff
having fastened toit the brake-chain 25, which
Is usually employed. The lever 15 ispivoted
to the support 17 and is pivotally connected
to a second lever 20, also pivoted to the said
support and provided with a slotted ear 27,
through which extends a pin or stud 23 on a
rod 29, attached at its opposite end to the
strap 30 of an eccentric 51, fast on the brake-

- r ———r—T —
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The brake-staffs 24 32 may be pro-

As represented in Fig. 1, the handle 35 has
been turned sufficiently to move the valve p
into the position shown in Fig. 8, and further
movement of the handle in the direction in-
dicated by arrow 37 will move the valve far-
ther into its eylinder. The slots in the ears
18 27 of the levers 14 20 effect a loose connec-
tion between the said levers and their eccen-
tric-rods, so that the valves may be operated
from either end of the car. As represented
in Fig.1,thelever14isbeing positively moved
by its eccentric-rod 21, while the lever 26 18
being moved independent of its eccentric-rod.
The levers 14 26 and the valve p are restored
to-their normal or starting position by the
springs4041 on the eccentric-rods 21 29, which
springs are compressed by the levers 14 26
when the valve is closed, said springs being
interposed between the said levers and bars
42 43, which straddle the eccentric-rods and
are fastened to the car-body, as represented
in Fig. 2.

In order to avoid waste of oll in case any
should leak by the piston-rods, I have pro-
vided a stuffing-box 45 for each piston-rod,
(see Iig. 4,) which is provided with one or
more holes 46 through it, which communicate
with an annular chamber 47 between the said
stuffing-box and the wall of the eylindrical
extension 48 of the ¢ylinder-head. The cham-
ber 47 is connected by the irregular passage
49 (formed inthe extension 43, cylinder-head,
and the cylinder-body /i) with the valve-cyl-
inder o, so that any oil which may leak by the
piston into the stuffing-box may return to the
circuib from which it started.

The inward movement of the pistons within
the brake-cylinder may be limited by suit-
able stops, shown in FKig. 4 as the opposite
sides of an annular flange 50 on the Inner c¢ir-
cumference of the eylinder. 'The stops re-
ferred to serve to limit the movement of the
pistons in the direction to apply the brakes
and also insure both pistons being moved the
same distance, for if one of said pistons for
any reason should be moved faster than the
other, and thus reach its stop before the other,
the pressure would then be exerted against
the other piston and would move i1t to the end
of 1ts stroke, thus insuring all the brakes be-
Iing applied with substantially the same pres-
sure.

In order to provide an outlet from the cyl-
inder /i for any oil which may leak by the pis-
ton into the space between the two pistons ¢

1, the wall of the eylinder /v is provided with

a port or opening GO, which communicates
with the valve-casing g, and thereby with the
stietion side of the pump.

When the pistons are in their normal posi-
tion at the opposite ends of the eylinder, the
space between said pistons is filled with oil;

65 staff 32, to which the brake-chain 335 is se- i but as the said space is conneeted with the
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suction side of the pump the oil exerts prac-
tically no pressure on the rear side of the pis-
tons, and consequently when the valve ) is
closed the pressure of the oil is effective on
one side only of the piston.

I claim—

1. Inahydraulic brake mechanism for cars,
the combination of a circuit containing a body
of liquid, means for imparting momentum to
sald body of liquid in said circuit, a brake-
cylinder, a piston therein connected to the
brakes, a body of liquid in said eylinder com-
municating with said moving liquid body and
normally exercising no pressure on said pis-
ton, and means for interrupting the flow of

sald moving liquid body at a point beyond |

sald eylinder, whereby the momentum of said
moving liquid body is thrown against the pis-
ton with a force greater than the pressure ex-
erted by the means for imparting the momen-
tum to said liquid body.

2. Inahydraulic brake mechanism for cars,
the combination with a brake-cylinder pro-
vided with a piston connected to the car-
brakes, a valve-chamber in communiecation
with said cylinder, a pump driven by rotation
of a car-axle, pipe connections between said
valve-chamber and said pump to form a cir-
cuit, a body of liquid in said ecircuit, and a
valve to interrupt the flow of the liquid body
through said circuit and cause it to act on the
sald piston with an inereased pressure due

to the momentum of the moving body of liq-

uld and then with a lower pressure due to the
pump, substantially as desecribed.

3. Inahydraulic brake mechanism for cars,
the combination with a brake-eylinder pro-
vided with a piston connected to the car-
brakes, a liquid-pump operated from the car-
axle, means for connecting said brake-cylin-
der with said pump to form a cireuit, aliquid
body movablein said circuit by the said pu mp
when the car is in motion under normal con-
ditions, and normally inactive upon the said
piston, and a valve to interrupt the flow of
the circulating body of liquid and render it
active upon the said piston to apply the
brakes, substantially as deseribed.

4. Inahydraulic brake mechanism for cars,
the combination with a brake-cylinder pro-
vided with a piston operatively connected to
the car-brakes, of a liquid-pump operated
from the car-axle, means for connecting the
sald cylinder with said pump to form a eir-
cult, a liquid body movable in said cirenit by
sald pump and normally inactive upon said
piston, and a valve to interrupt the flow of
the circulating body of liquid and render it
effective on the piston to apply the brakes,
substantially as deseribed.

5. Inahydraulic brake mechanism for cars,
the combination with a brake-cylinder pro-
vided with a piston operatively connected to
the car-brakes, of a liquid-pump operated
from the car-axle, a valve-casing in commu-
nication with said eylinder and with

pump and ferming with the pump a eircuit
independent of said eylinder, a body of liquid
movable in said ecircuit, and a valve in said
casing to interrupt the flow of the circulating
body of liquid and render it effective on said
piston, substantially as described.

6. Inahydraulic brake mechanism for cars,
the combination with a brake-cylinder pro-
vided with oppositely-movable pistons con-
nected with the car-brakes, a liquid-pump op-
erated frowm the car-axle, a valve-casing out-
side of the brake-cylinder and communicat-
ing therewith, pipe connections between said
valve-casing and said pump to form a circuit,
a body of liquid movable in said circuit and
normally ineffective upon said pistons, and a
valve in said easing to interrupt the flow of
liquid therethrough and cause it to flow into
sald cylinder to operate said pistons to set
the brakes, substantially as described.

/. Inahydraulic brake mechanism for cars,
the combination with a brake-cylinder pro-
vided with a piston connected to the car-
brakes, of a pump actuated from the car-axle,
a valve-casing provided with an inlet and an
outlet port, pipe connections between said
ports and the said pump to form a cireuit, a
body of liquid movable in said circuit, means
for ecffecting communication Dbetween said
brake-cylinder and said circuit, and a valve
in said casing to interrupt the flow of liquid
through said casing and ecause it to aet on
said piston to set the brakes, substantially as
described.

8. Inahydraulicbrake mechanism forcars,
the combination of a circuit containing a liq-
uid, a pump actuated by the car-axle to drive
said liquid in said eircuit, a brake-cylinder, a
piston therein connected to the said brakes, a
communication between said cireunit and said
cylinder, a valve to interrupt the fiow of the
liquid through said circuit and render it of-
fective on said piston to set the brakes, an
eccentric, and means for connecting said ec-
centric with said valve, and means to rotate
sald eccentrie, substantially as described.

J. The combination with a railway-car, of a
power-brake-operating mechanism compris-
ing a pump actuated from an axle of the car,
a brake-cylinder provided with a piston con-
nected to the car-brakes, pipe connections
between said pump and eylinder to form a
circuit, a valve to interrupt said cireuit,
manually-operated devices located at oppo-
site endsof thecar, andintermediate mechan-
ical connections between said devicesand the
sald valve and having provision for permit-
ting the valve to be operated by either de-
vice, without moving the other of said de-
vices.

10. In a hydraulic brake mechanism for
cars, the combination with a circuit contain-
ing a body of liquid, means for moving said
body of liquid in said circuit, a brake-cylin-
der outside of said circuit but in open com-

sald { munication therewith, a piston in said brake-
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cylinder operatively connected to the car-
brakes, and a valve to close said circuit and
divert the flow of liquid from ifts normal
course in said circuit into the brake-cylinder
to apply the brakes, substantially as de-
scribed.

11. A hydraulic brake mechanism for cars

. having in combination with the brake mech-

IO

anism a body of liquid maintained in con-
tinuous motion by the movement of the car
and adapted to be impinged against said
brake mechanism to set the brakes.

12. A hydraulic brake mechanism having
in combination, a brake-cylinder and piston,

675,837

T

pump between said pump and said brake-
cylinder and having sufficient volume to act
effectively on the brake-piston by 1its mo-
mentum, and means for controlling the ef-
fective action of said moving body of liquid
on said piston.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

JAMES Il. NEAL.

Witnesses:

JAs. 1. CHURCHILL,
J. MURPHY.

'a pump, a body of liquid driven by said 15
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