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To all whom it may concerw:

Be it known that I, JamEs J. FINNEY, a citi-
zen of the United States, residing at Milwau-
kee, county of Milwaukee, and State of Wis-
consin, have invented new and useful Im-
provements in Automatic Brake Systems, ot
which the following is a specification.

My invention relates to improvements in
automatic brake systems for controlling the
movementof rallway-cars in a one-car system.

The object of my invention is to provide a
more efficient means for both stormo* and ap-
plying the necessary power used in control-
ling the brake mechanism, and 1t pertains
more especially, first, to the means employed
for compressing alr in a reservoir by pump-
ing oil or other liquid into such reservolr

eﬂemst the confined air therein, the air thus

compressed serving as a means of storing the
required energy for actuating the brakes from
time to time, as Circumstances may require.

My invention pertains, second, to the means
employed for applying the stored energy of
the compressed air to the brake-cylinders
through the medium of a liquid without per-
mittine the compressed air to escape; third,
to the means controlled by the pressure of the
power medium for automatically starting and
stcppmcr the pump mechanism by Whlch the
air is compr essed as may be required to main-
tain the air in the reservoir at the desired uni-
form pressure, and, fourth, to the general
construction and codperative arrangement of
the several parts of the system, as hereme‘fter
more fully set forth.

My invention is further explelned by ref-
erence to the accompanymw drawings, 1n
which-—

Figure 1 represents a dleo"ra,mmatlc View
of the system comprising the several cooper-
ative parts. Fig. 2 represents a vertical sec-
tion of the power-reservoir. FKig. 3 repre-
sents a longitudinal section of one of the
pumps used for forcing the liquid into the
power-reservolir. Fig. 4 represents one of the
pumps in connection “with an electric motor
employed for driving such pumps, a part of
such figure being broken away to show the
interior mechanism. Fig. b represents a cir-

|

cuit-closing mechanism by which the motor
is automatically started and stopped. Fig. 6
represents a longitudinal section of the three-
way valve emplcyed for controlling the power
medium used in operating the brelxe mechan-
ism. Fig. 7 represents a transverse section
drawn on lme zxz of Fig. 6,and Fig. 81sa ver-
tical section drawn on Tine ¢ y y of Flﬂ‘ 7.
Like parts are identified by the same retfer-
ence characters throughout the several views.
1 represents the liquid-reservoir from which
the oil or other liquid is forced by the pumps
2 to the power-reservoir 3 through the branch
ducts 4 and main duct b, said pumps being
driven by the action of an electric motor 6 of
ordinary construction. Power is communi-

5O

60

cated from the electric motor 6 to the pistons

in the several pumps 2 through the pinion 7,
cear-wheel 8, shaft 9, eccentrics 10, wrist-pins
11, and piston-rods 12. The pumps 2 are se-
cured to the side of the tank 1 by flanges 13
and bolts 14, and the liquid in the reservoir 1
enters the pumps through the open ends 14
of the pump- cyhndcre 15. -

16 represents the piston of one of the pumps,
which is connected with the piston-rod 12
through the sleeve 17 and cross-pin 18. The
front end of the piston 16 is provided with a
check- Velve 19, which opens with the back-
ward movement of the piston and permits the
liquid to pass into the chamber 20 in frontof
the pleton when with the forward movement
of the piston the valve 19 is closed by the ac-
tion of the spring 21 when the liquid is forced
from the pump through the check-valve 22.
This check-valve is normally retained 1n con-
tact with its seat 22’ by the action of the spi-
ral spring 23. Thus it will be obvious that
with each backward movement of the piston
21 the pump-cylinder is filled with liquid
which 1s displaced and ‘driven to the power-
reservoir 3 through the branch ducts 4 and
main duct b with each stroke of the piston.

While a single pump only may be employed
for forcing the liquid to the power-reservoir,
| prctembly employ a plurality of pumps: and
connect them at uniform distances apart
around the shaft 9, whereby the resistance of
the pumps to the motor is more uniformly dis-
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tributed and more uniform pressure is main-
tained in the power-reservoir.
the motor being applied to the pumps, the
liquid 1is forced into the power-reservoir 3
until the desired predetermined pressure 1is
reached, when the action of the electric mo-
tor 1s automatically stopped by throwing the

same out of electric circuit with the electric- |

power supply. To accomplish this object, I

connect a circult-closing mechanism 24 with
the power-reservoir 3 through the duct 25, a

longitudinal section of which controlling
mechamsm is shown in Fig. 5. The power-
controlling mechanism comprises the cylinder

926, promded with a piston 27, piston-rod 28,

Spiral spring 29, hand-nut 30, collar 31, and
spiral spring 32. It will be anderstood that
when the air 1n the power-reservoir 3 has been
pumped to the predetermined pressure (or a
pressure greater than the resistance of the
spring 29) the piston 27 will be moved out-

. wardly by the pressure from such power-res-

ervoir agalnst the recoil of such spring 29,

- whereby the piston-rods will be carried to the
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right, as indicated in Fig. 5, past the switch-

- arm 33, when such arm 1s in the position in-
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dicated by dotted lines in Fig. 5, whereby
said arm, which is pivotally Supported from
the bolt 34: will be thrown from the position
Indicated bV sald dotted lines to that shown
in Fig. 5, when the circuit-closing bearing 34
will be thrown out of contact with the elec-
tric terminals 35 and 36, whereby the electric
motor will be thrown out of circuit and cease
to run.

It will be understood that the electric ter-
minals 35 and 36 are connected with the source
of electrical energy in the ordinary manner
and that the bearing 34 is insulated from the
switch-arm 33, so that when said bearing 34
1s brought in contact with said terminals 35
and 36 an electric circuit will. be established

between the motor and the supply and said

motor will be again started. The tension of
the spring 29 is s such as to force said piston
27 back to its former position as soon as the
ailr 1n the poweér-reservoir has been reduced

- to the original pressure, whereby the spring
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32 will be caused to act in the opposite direc-
tion upon theswitch-arm 33, when said switch-
arm will be again thrown into circuit-closing
position In contact with the terminals 35 and
36, when the motor and pumps will be again
started and continue to act until the pressure
on the air in the power-cylinder has been
raised to the predetermined point, when the
motor will be again thrown out of electric
circuit and the pump stopped, as previously
described.

It will of course be understood that when
desirous to maintain a higher pressure than
normal the hand-screw 30 is turned forward
against the resisting spring 29, and if desirous

for any reason to reduce the normal pressure

uuuuuuuuuuuuuuuuuuuuuuu
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| of theairin the power-reservoir said hand-nut

30 is turned in the opposite direction, so that a
less pressure of air will be required to throw
the electric motor out of circuit. The liquid
under pressure is led from the power-reser-
volr 3 to the brake-cylinder 37 through the

branch duct 5, main duct 39, three-way valve
40, main duct 41, and branch duct 42, where-

by the piston in said brake-cylinder is thrown
toward the right and the brake set, motion
being communicated to the brakes in the or-
dmarv way through the piston-rod 43, levers
44, link 45, and connectlncr-rods 46. When
desn'ouq to release the brakes pressure.on the
piston in the brake-cylinder 87 is released by
closing communication between the ducts 39
and 4:1 and opening communication between
the main ducts 41 and 47, when the liquid in
the br&ke-cvlmder passes back through the
branch duct 42, main duct 41, three-way T valve
40, main duct 4:7 branch duct 48, and from
thence into the lig uid- -reservolr 1, Whereby the
pressure on the brake- cylmder i1s released,
the liquid in the brake - ¢ylinder ﬂowing
through said ducts back to the reservoir 1
preparatory to being agaln pumped into the

power-reservolr 3, as previously described.

To provide for operating the brake mechan-
1sm trom both ends of the car, a duplicate of

the valve 40 1s connected with the opposite
ends of said pipes 39, 41, and 47, by which the
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power medium is controlled, as heretofore de-

scribed. The liquid-controlling valve 40, de-

‘tails of which are shown in Figs. 6 to 8, inclu-

sive,comprises thevalve-chamber 49, valve-rod
50, operating-handle 51, valve-seat 52, valve
53, valve-operating arm 54, and valve-base 55.
The several ducts 39, 41, and 47 are respec-
tively connected with the valve-base 55 by or-
dinary jolnts 60. The valve 53 is provided
withupward-projecting lugs 61, by which mo-
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tion 1s communicated to sald valve from the

arm 54 as saild arm i1s turned in either direc-
tion, whereby said valve 53 1s permitted to
find its own seat and 1s not interfered with in
this respect by the movement of the actuat-
ing-arm 54, said lugs forming a simple and
eflicient means for connecting such parts op-
eratively together. Thus it will be obvious
that the power medium is controlled in its pas-
sage from the power-reservoir 3 to the brake-
cylinder and from the brake-cylinder back to
the liquid-reservoir by the power-controlling
valve 40. When desirous to set the brakes,
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the operating-handle 51 is so adjusted that the

liquid from the power-cylinder will enter the
valve 40 through the duct 39 and pass from
thence to the brake-cylinder through the ducts
41 and 42, and when desirous to release the
brakes the handle 51 is -adjusted. so that the
power medium will pass from the brake-cyl-

inder back to the liquid-reservoir 1 through
the ducts 42, 41, and 47, the valve 53 belnﬂ'

'so constructed that the port 65, which com-
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municated with the inlet-duct 39 is always | ton; means for manually controlling the pas-

open to the chamber 49, whereby the cham-
ber 49 is always filled with the power me-
dium, the construction of the valve also be-
ing such that it always opens communication
between the brake-cylinder with either the
power - reservoir (when desirous to set the

- brakes) or with the liquid-reservoir when de-

sirous to release the brakes. |

While I have shown the pump connected
directly with the liguid-reservoir at a clistance
from the power-reservoir, it is obvious that
said pumps may, if desired, be of the ordi-
nary construction and located at a distance
from such reservoir, when the liquid will flow
to and from sald pumps through pipes in the
ordinary way. It is also obyious that, if de-
sired, said liquid-reservoir and power-reser-
volr may be formed integrally and subdlmded
into two compartments by a partition, in
which case the Hquid will be forced fromone
compartment to the other by the pumps.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 1s—

1. A brakesystem forrallway-carscompris-
ing a liquid-reservolr, a power-reservoir;
means for forcing the liquid from the liquid-
reservoirinto the power-reservoir under pneu-
maticpressure; asystemof car-brakes; abrake-
cylinder provided with a piston; means for
controlling the passage of the liguid from the
power-reservolr to the brake-cylinder and
means for controlling the passage of the liquid
from the brake-cylinder back to the liquid-
reservolr.

2. A brakesystem for mllway-cars comprls-
Ing a liquid-reservoir; a power-reservoir; a

motor for forcing the liquid from the liquid-

reservoir into the power-reservoir under pneu-
matic pressure; means actuated by pneumatic
pressure in the power-reservoir for automat-
ically starting and stopping the motor and
maintaining the air in the power-reservoir at
the desired predetermined pressure; a sys-
tem of brakes: a brake-cylinder provided with
a piston: means for controlling the passage
of the Iiquid from the power-reservoir to the

bralke-cvlinder and means for controlling the

passage of the liquid from the bmke-cvlmder
back to the liquid-reservoir.

3. A brakesystem forrailway-carscompris-
ing a liquid-reservolr; a power-reservolr; one
or more pumps tor forcing the liquid from
the liquid-reservoir to the power-reservoir;
an electric motor for driving said pumps; a
switch for closing the electric circuit between
the source of supply and said electric motor;
means actuated by pneumatic pressure in the

power - reservoir for automatically opening

and closing said switch and controlling the
action of said motor and pumps, Whereby the
air in the power-reservoir 1s retained at the
desired predetermined pressure; a set of
brakes: a brake-cylinder provided with a pis-

said chamber; an operating-hand.

sage of liquid from the power-reservoir to the
brake- cylinder and means for manually con-
trolling the passage of liquid from the bralke-
cvhnder back to the liquid-reservoir.

4. A brakesystem forrailway-cars comprls-
ing a liquid-reservoir; a power - reservoir;
means for forcing the 11qu1d from the l1qu1d-
reservolr into the | power-reservolr under pneu-
matic pressure; a system of car-brakes; a
brake-cylinder provided with a piston; a man-
nally-operated three-way valve; a duct com-
municating from the power-reservoir to sald
three-way Valve, a duct communicating from
said valve to and from said brake-cylinder
and a third duct communicating from said

valve to the liquid-reservoir.

5. A brakesystem for railway-cars compris-
ing a liquid - reservoir; a power - reservoir;
means for forcing the hqmd from the hqmd-

‘reservolr into the power-reservoir under pneu-

matic pressure; a system of car-brakes; a
brake-cylinder provided with a piston; a man-
nally-actuated three-way valve comprising a
liquid-chamber; a revoluble valve located 1n
e; a valve-
stem: a valve-actuating arm rigid..y aflixed to
said valve-stem and adapted to engage lugs

projecting laterally from the upper Surface of

said valve as the latter is being turned there-
by: a duct communicating from said power-
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reservoir to said three-way valve; a duct com-

municating from said valve to and from said
brake-cylinder and a third duct communicat-
ing from said valve to the liquid-reservoir.

6. A brakes ystem for railway-cars compris-
ing a liquid-reservoir; a power-reservolr; a
motor for forcing the hqmd from the hquld-
reservoir into the power-reservolir under pneu-
matic pressure; means actuated by pneumatic
pressure in the power-reservoir for automat-
ically starting and stopping the motor and
maintaining the air in the power-reservoir at
the desired predetermined pressure; a system
of brakes; a brake-cylinder provided with a
piston; a manually-actuated three-way valve;
a duct communicating from sald power-reser-
voir to said three-way valve; a duct commu-
nicating from said valve to and from said
brake-cylinder and a third duct communicat-
ing from said valve to the liquid-reservoir.

- 7. Abrakesystem for railway-cars compris-
ing a liquid-reservoir; a power-reservoir; one
or more pumps for forcing the ligquid from
the liguid-reservoir to the power-reservoir;
an electric motor for driving sald pumps; a
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switch for closing the electric circuit between

the source ot supply and said electric motor;
means actuated by pneumatic pressure in the
power -reservoir for automatically opening
and closing said switch and controlling the ac-
tion of sald motor and pumps, whereby the
air in the power-reservoir 1s retained at the
desired predetermined pressure; a set of
brakes: a brake-cylinder provided with a pis-
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ton; a manually-actuated three-way valve; a
duct communicating from said power-reser-

volr to said three-way valve; a duct commu-

nicating from sald valve to and from said
brake-cylinder; and a third duct communicat-
ing from said valve to the liquid-reservoir, all
substantially as, and for the purposespecified.

i Bl P

- Intestimony whereof I affix my signature in
the presence of two witnesses.

JAMES J. FINNEY.

Witnesses:
Jas. B. Erwin,

- A P T Y SU T IO R

H. 7. TANGHER.
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