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UNITED STATES

PAaTENT OFFICE.

THOMAS WALKER AND RICHARD R. COOK, OF PHILADELPHIA,
PENNSYLVANTA.

AIR-BRAKE.

SPECIFICATION forming part of Letters Patent No. 569,258, dated October 13, 1896,
Application filed June 3, 1896, Serial No, 551,637, (No model.)

To all whom it may concern:

Be it known that we, THOMAS WALKER, a
subject of the Queen of Great Britain, and
RicHARD R. COOK, a citizen of the United
States, residing at Philadelphia, in the county
of Philadelphia and State of Pennsylvania,
have invented certain new and useful Im-
provements in Air-Brakes; and we do hereby
deelare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same..

Our invention relates to improvements in
preumatic brakes,; and its objectis to provide
a brake of this characler especially adapted
to be used upon street-railway cars operated
by electricity, either by straight air or by air
from an auxiliary reservoir, aiming to sim-
plify and cheapen the construction of air-
brakes now in use, at the same time produec-
ing one which is more efficient in operation.

The invention consists of a main air-reser-
voirlocated onthe motor-carand adapted tobe
charged by an air-pump of ordinary construc-
tion. Leading from the main reservoiris a
main supply-pipe provided with a three-way
cock at the ends of each car, which may be
operated by the motorman. On the under
side of the motor-car and each trailer we lo-
cate an auxiliary tank having suitable con-
nections, through a triple valve of peculiar
construction, with the main supply-pipe and
with the brake-cylinders.

Our triple valve consists of a casing having
an internal shoulder at a point near its lower
end and with three openings on one side and
two on the opposite side, which are in aline-
ment with the upper and central openings
opposite thereto. Fitting this casing is a
valve-head having a single diametrical open-
ing therethrough, which head is adapted to
be raised and lowered for the purpose of open-
ing or closing the alined passages through the
casing. The lower end of this casing is con-
nected, through a suitable pipe, with the main
supply-pipe, a three-way cock being provided
at this point. The lowest of the three open-
ings referred to on one side of the casing
leads to the auxiliary tank and is provided
with a check-valve which prevents a back-

ward flow of air from said tank. The cen-
tral opening leads from the auxiliary tank,
through the opening in the valve-head, out
through the lower opening on the opposite
side of the valve-casing, thence to the brake- 55
cylinder. The upper alined openings on the
two sides of the easing furnish a release-pas-
sage for the exhaust-air from the brake-cyl-
inders.

Our brake-cylinder is supported by a strap 6o
having overhanging ledges at each end in
which are formed bearings for the outer end
of the piston-rods of two pistons moving in
said brake-cylinder. The heads of the cyl-
inder are perforated to prevent cushioning of 65
the pistons against said heads, and a central
opening is provided in the ¢ylinder, by means
of which air from the auxiliary tank or air
from the main supply-pipe may be admitted
between said pistons for the purpose of fore- 7o
ing the same outward to operate the brake-
beams.

The invention also consists in other de-
tails of construction and combinations of
parts, which will be hereinafter described and 43
claimed. .

In thedrawingsforming a part of this speci-
fication, Figure 1 represents a bottom plan
view of amotor-car,showing our improvement
applied thereto. Fig. 2isa vertical sectional 8o
view through the brake-cylinder. Fig. 3is
an enlarged sectional view of the triple valve

| and aunxiliary tank.

Like reference-numeralsindicate like parts
in the various views. 85

By reference to the drawings it will be seen
that 1 represents the bottomn of an ordinary
electric car, 2 representing the wheels there-
of mounted upon suitable axles 3; 4, an elec-
trie motor of ordinary construction, havinga go
cog-wheel 5 on the outer end of its main shaft
which meshes with a similar cog-wheel 6 upon
the outer end of a crank-shaft 7, to the crank
portion of which is attached the piston-rod 8
of an air-pump of ordinary construction gs
adapted to fill the main reservoir 9 with com-
pressed air.

Leading from the main reservoir 9is a pipe
10, connected to the main supply-pipe 11 on
the under side of the car, which is adapted 100
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to be connected to similar pipes on the under
side of adjacent ears by any suitable form of
coupling.

At the ends of each car is located in the
main supply-pipe 11 a three-way cock 12,
which is operated by the motorman for the
purpose of opening or closing the passage
through said pipe.

13 represents an auxiliary tank of ordinary
construction, having suitable connections,
through a triple valve 14, with the main sup-
ply-pipe 11, a three-way cock 15 being pro-
vided at the juncture of said supply-pipe 11
and the pipe leading to said triple valve.

Our triple valve 14 consists of a ¢ylindrical
casing 16, having openings 17, 18, and 19 on
one side thereof and .openings 20 and 21 on
the opposite side thereof, the said openings
20 and 21 being, respectively, in line with the
openings 18 and 19 on the opposite side. The
said cylinder is provided with an internal
shoulder 22 at a point near its lower end, and
in the said eylinder fits a cylindrical block
23, which forms a valve-head, which block is
provided with an upwardly-extending stem
24, rectangular in cross-section, which fits a
1eetanwula1 recess 25 in the cap 26 of said
casing, this construction being provided to
prevent turning of the valve-head 23 inde-
pendent of the easing 16.

27 represents a coiled spring inserted be-
tween the upper end of the valve-head 23 and
the cap 26 forurging said valve-head normally
downward. The sald valve-head 23 is pro-
vided with a transverse opening 28 for a pur-
pose which will hereinafter appear. Pipes
29 and 30 lead from the auxiliary tank 13 to
the triple valve 14, entering the casing 16
thereof through the openings 17 and 18 re-
spectively. \Vheu the valve-head 23 is in its
lower position, it rests against the internal
shoulder 22 in the casing 16, and at such time
theopening 28 therein is inline with the open-
ings 30 and 20, the remaining openings in
said casing belnw closed by the solid portion
of said valve-head or block 23.

The pipe 29 is provided with a check-valve
31 to prevent back pressure from the auxil-
iary tank 13.

32 represents our brake-cylinder secured in
any suitable manner to the under side of the
car 1, and having a strap secured to one side
thereof, with overhanging arms at each end
promded with bearln% 33 through which
the plston -rods 34 34, conneeted to the pistons
35 35 in said cyhnder are adapted to pass.

Theheads 36 of the cylinder 32 are provided
with a series of openings for the purpose of
preventing cushioning of the air between said
heads and said plstons

It will be observed that two pistons 35 are
provided in each cylinder and that the inlet-
opening 37 in the said cylinder is located
centrally and between the inner ends ofsaid
pistons. By this construetion the entrance
of the air into the cylinder will forece both
pistons 35 outwardly at the same time. A

pipe 38 connects the inlet-opening 37 of the
cylinder 82 to the opening 20 in the valve-
casing 16. Said pipe is further continued
downward and is connected to the mainsup-
ply-pipe 11 at the point of econnection of ‘_ﬁhe
three-way cock 15 therein. The connection
between the opening 20 in the valve-casing
16 and the pipe 28 is made through a short
pipe 39, which has a branch portion 40, con-
nected to the opening 21 in said valve-casing.

The outer ends of the piston-rods 34 are
connected to one arm of a lever 41, fulerumed
to the under side of the car 1 and having
other arms connected to rods42,secured tothe
brake-beams 43 43, having suitable brake-
shoes44thereon. Suitablesprings 45 may be
provided for connection with the brake-beams
43 for the purpose of withdrawing the brake-
shoes 44 from contact with the wheels 2 when
said brake-beams are released. It will thus
be seen that an outward movement is im-
parted to the pistons 35, which will draw the
brake-shoes 44 against the wheels 2, and that
as soon as the pressure is relieved from the
inmner ends of said pistons 35 the springs 45
will withdraw the brake-shoes 44 from said
wheels.

Our device has now been sufficiently de-
seribed, it is thought, to enable the operation
thereof to be readily understood.

The three-way cock 12 being so turned that
air is admitted from the main supply-pipe 11
to the triple valve 14, and if two or more cars
are in a train to the extension of the main
supply-pipe 11, under a head of, say, forty
pounds pr essule the valve-head 23 will bein
its upper posmon against the force of the
spring 26, the opening 28 therethrough being
in alinement with the openings 19 and 21 of
the upper partof the valve-casing16. Inthis
position air is admitted to the auxﬂlaly tank
13, filling the same to the same pressure as
that in the main reservoir 9, and the air from
the brake-cylinder 33 is allowed to escape
through the reléase-opening 19 on the casing
16. The piston-rods 35 arenow in their inner
position and the brake-shoes 44 are out of
contact with the wheels 2. To operate the
automatic, the three-way cock 12 is turned
80 as to completely shut off the air from the
main reservoir 9 through the pipe 11, thereby
decreasing the pressure on the under side of
the valve-head 23 and permitting the same to
drop to its lower position by the force of the
spring 27. This brings the openirng28in the
valve-head 23 in ahnement with the open-
ings 18 and 20 in the casing 16, closing the
openings 17, 19, and 21 and permmtmd the air
from the aumhary tank 13 to be discharged
through pipes 30 and 38 to the center of ‘ohe
brake cylinder 32, thereby throwing out-
wardly the pistons 30 which,through the parts
connected thereto, draw the brake-beams 43,
havingthe shoes 44 0on the outer ends thereof
into engarrement with the wheels 2. To re-
lease the brakes, the three-way cock 12 is
turned so as to admit the inner pressure of
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air from the main reservoir 9 through the
pipe 11 into the valve 14. This forces the
valve-head 23 upwardly, closing the passage
from the auxiliary tank to the brake-cylin-
der, bringing the opening 28 into alinement
with the openings 19 and 21, discharging the
airin the brake-cylinder and at the same time
filling the auxiliary tank 13 through the
pipe 29.

The release of the brake-cylinder releases
the pressure upon the brake-beams 43, and
they are withdrawn from contact with the
wheels 2 through the force of the springs 45.

If from any cause the automatiec brake
mechanism should get out of order, straight
air may be employed to operate the brakes
by turning the three-way cock 15 so that the
opening in the under side of the valve 14 is
closed and the opening from the main pipe 11
and the pipe 38 is opened, when, upon the
actunation of the three-way cock 12, airis ad-
mitted direct from the main reservoir 9 to the
central portion of the brake-cylinder 33, op-
erating the brakes in the manner heretofore
described.

Inthe drawings wehaveillustrated a simple
means of charging the main reservoir from
an eleetric motor of any form of construction.

IHaving thus described the invention, what
is claimed as new is—

1. In an air-brake, the combination witha
main reservoir, main supply-pipe, auxiliary
tank and a brake-cylinder having means for
admitting air centrally thereto and having
its head perforated, of a triple valve consist-
ing of a casing with three openings on one
side thereof and two openingson the opposite
side in alinement with the central and upper
opening on the opposite side thereof, a valve-

head fitting said casinghaving a singlelateral
opening therethrough, connections between
said auxiliary tank and said cenfral and
lower opening and connections between said
brake-cylinder and the two openings on the
opposite-side thereof, and the valve 23 pro-
vided with the straight passage-way 28, sub-
stantially as and for the purpose described.

2. In an air-brake, the combination with a
main reservoir, main supply-pipe, auxiliary
tank and brake-cylinder having means for
admitting air centrally thereto and having its
heads perforated,ofatriple valve consisting of
a casing having a series of three openings on
oneside thereof andtwoopeningsin alinement
with the central and upper opening on the
opposite side thereof, a valve-head fitting said
casing having a single opening extending
laterally therethrough, a rectangular stem
extending upwardly from said valve-head
fitting a rectangular opening in the cap of
the said casing, a spring between said cap and
said valve-head, connections between said
auxiliary tank and the central and lower of
the series of three openings on one side of
said casing and connections between said
brake-cylinder and the two openings on the

‘opposite side thereof, and the valve 23 pro-

vided with the straight passage-way 28, sub-
stantially as and for the purpose set forth.

In testimony whereof we have signed this
specification in the presence of two subscrib-
ing witnesses.

THOMAS WALKER.
RICIHARD R. COOK.

Witnesses:
Jas. F. HACKETT,
WirtLiam C. GORMLEY, Jr.
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