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UNITED STATES

PATENT OFFICE.

GEORGE WESTINGHOUSE, JR., OF PITTSBURG, PENNSYLVANIA.

IMPROVEMENT IN STEAM AND AIR BRAKES.

Specification forming part of Letters Patent No. 134,408, dated December 31, 1872; reissue No. 6,948, dated
Febraary 22, 1876; application filed December 18, 1875,

To all whom it may concern:

Be it known that-I, GEORGE WESTING-
HOUSE, Jr., of Pittsburgh, in the couunty of
Allegheny and State of Peunsylvania, have
invented a new and useful Improvement in
Steam-Power. Vacuum-Brake ; and I do here-
by declare the following to be a full, clear,
and exact deseription thereof, referénce being

“had to the accompanying drawing, making a
partof this specitication, in which—

Figure 1 represents in outline my improved
apparatus as attached to the under side of a
car-body. Figs. 2 and 3 are enlarged sectional
views of the valves and valve-boxes employed

' in the apparatus of Fig. 1.

Like letters of reference indicate like parts.

in each.
My invention relates, partly, to an improved
- arrangement of devices for and mode of ap-
" plying the brakes on railway-cars by means
of a vacuum or atmospheric pressure. To this
end a vacuum, partial or complete, is created,
as occasion requdres, or is created and keptup
in the brakepipe or in a separate vacuuin-
chamber, or in botl, and where suel a vacnum
is kept up, the construction is suach that, by
-the accidental or intentional introduction of
air into said vacuum-pipe, a communication
will be opened froiz Gue or more of the other
vacuum-spaces to the brake cylindér, whereby
~ the brakes will be applied. It also relates to
~ the arrangement of devices for communica-
ting signals from any one part of the train to
any other part in the same manper.

To enable others skilled in the art to make
and vse my improvement, I will procsed to
describe its construction and mode of opera-
tiown. :

- In Fig. 1, A"A’ represents a double line of
brake-pipes, extending from end to end of the
car, and coupied to like lihes of pipe on the
contiguous car or cars. These I call the oper-
ating-pipes. B is a pipe also coupled at its
ends, by suitable couplings or flexible tubes b,
a8 hereinafter described, to-a like line of pipe
on the contiguous car or cars. This 1 call the
vacnum-pipe. In it a vacuum or partial vac-
uum is always to be preserved, when the train
is renning, by means of any suitable pump,
ejector, or other exhausting apparatus, pref-
crably arranged on the locomotive or tender.

.and seat inwardiyon the gnm seats m®.

V is the vaeuum-chamber, and C the brake-
cylinder, the latter having a piston with con-
nections thence to the brake-levers, such that,
by means of a .vacuum or partial vacuum
therein, the brakes will be applied to the
wheels. If preferred, a flexible collapsing-
cylinder may be used with a pistoustem at-
tached to the movable head. The operating-
pipes A A’ are connected by a pipe, ¢!, having
a valve-case and a double valve, a. - From this
valve-case, at a-poiut between tho valves, a
pipe, ¢, passes around past the brake-cylinder
C and vacunm-chamber V and opens into the
pipe B. In it is the valve-case and double
valve ¢!, with a branch pipe from between the
valves to the brake-cylinder C. Jt also bus a
valve-case, ‘¢, containing-a triple valve, with
a branch pipe from between the two larger of
the valves to the vacuam-chamber V.
largest of these three valves is toward the
vacnuun-pipe B. - The construction of the
double valves a and ¢ is shown in Fig. 2. The
case m has a pipe connection at each end.
The stew m las & valve, m? at each end. The
valves are preferably of the kind known as
wing-valves. They have a limited motion,
This
double valve is substaotially such as is de-
seribed in Letters Patent No. 124,405, granted
to me March 5, 1872. The triple valve ¢, IMig.
1, is shown in enlarged section in Fig. 3. It
is shown in some of its features in the patent

last named; but as 1o those features wherein |

it is novel, it.will form a part.of the subject-

‘matter of anotber application. The case n htas

a pipe-connection at each end, and a side con-
nection from between the two larger valves,
which leads to the vacuum-chamber V. The
stem n! carries a larger valve, #% a smaller
valve, n%, both of which seat inwardly on gum
seats n4, aud a slide or ring valve, n%, which

covers and nacovers a port, n%, leading to the.

These three valves have a lim-
The largest valve,

external air.
ited and eommon motion.

u%, has a cup-shaped packing-ring, o, pressed
-out by a wire or other suitable gpring, o’. All
the yvalves above referred to are arranged in
the mianner shown iu outlinein Fig. 1.

This, apparatus, as already stated, is de-
signed to bring atmospheri¢ pressure to bear
on one side of the piston of a brake-cylinder,

The -
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by means of a vaénum on the  other side.
Snch vacuum is either created by the exhaust-
on of air from some one of the pipes, or by
a vacnum having been previoasly formed in
the pipes or vacuam-chamber, or both. The
- brake‘eylinder is bronght into comimunication
with the vacunm-space of the ‘vacuam-pipe or
vacauie-chamber, or both, by allowing atmos.
pheric air to enter one of the pipes.

With reference to the drawing, this oper-
‘ation will be readily. uunderstood. If the air
be exhausted from A, the lower valve of a
will be closed, the upper one opened; the
apper valve of ¢! will be closed and the lower
oue opened; the air will be exhausted from
G, and the brakes be applied. Tt the air be
exhansted from A’, the operation . will ‘be the
Fame, except that the apper valve of g will
bz closed- and the lower one opened. If the
air be exhausted from B, the triple valve in ¢
will be drawn over 80 as to unseat the largest
valve and close the middie valve, at the same
lime opening .the port »f,. wherehy external
air.will. be admitted to the pipe, ¢%, and thence
to the brake-eylinder , so as toTelease the
brakes, if’ they are already applied. The air
in the vacuum-chamber V, wiil then compress
the cup-shaped ring,.o, Fig. 3, of this largest
valve, and pass out around it, 80°as to create
a vacuam inthe chamber. A vaconm more
or less perfect being thus képt up in the
chamber V, if it be desired to apply the
brakes independently of tlie pipes A Ay a

eock muy be turned to admit airinto the pipe

B, at the lucomotive or elsewhere. - Ry this,
the largest valve in ¢ will be closed, the mid-
dle valve opened, and the port ® wilk -be

covered by the third valve. The vacoum in-

V wili then be operative on the double valve
in ¢, 50 as.to open the upper and close. the

lower valve, and thus open eommunication’

- with the brake-cylinder G The air in it will
. be partially exbausted into the vaeuum thus
created, which will result in applying the
brakes. : . )

In the patent granted to me Matreh 5, 1872,
No. 124,404, JL described various means for
applying the' brakeés, either intentiopally or
in case of accident, by opening a cock.inter-

Jposed 'between a reservoir of ‘compressed wir

‘and the brake-cylinder. In the drowmg I
- have: shown sach - eock, J!, Fig 1, arfanged
in a pipe, f, wlith connects’ A or A’ with B,
Any of the ‘means- yeferred to in the patent

last named, and under any of the conditions |

there stated, may be employed to operate this
- cock. On its being opened, air will pass from
- Aor A’ to B, with the resalt above stated.

Also, I arrange an alarm on the locomotive in
connection with the pipe A’or A, so that -
when the cock f is turned, the air, passing
back, will operate sueh alarm or gage and
communicate with the- desired signal, as set

forth in the patent last named.

In the air-brakes now incommon use com-
pressed air is employed which-operates by
pressure, In each of the couplings by which -
the brake-pipes .are connected together a
valve is arranged of such construciion that -
when the couplings-are united the valves will
b2 wnseated, so as-to leave an open passage-
way for the flow -of the compressed air, and
when the couplings are discpnnected the pres-
sure of the air in the pipes back of the valves
will seat them, and thereby prevent the
escape of the air.

By the term vacaum, as above used, I mean
what is comwmonly known by that aame, either
4 total or partial vacuum. Lot

The devices described may be varied some-
what in arrangement, and all ' variations
which secure the same function by substan-
tiaily the same means I include in my. inven:
tion. L .

What I elaim as my invention, and desire’
to securs by Letters Patent, js— - .

1. In combination with the operating-pipes
A A, for ereating or maintaining’ a vacuum,

and a vacuum brake.eylinder, O, of suitable ‘

construction, a double-ended inwardly-seat-
ing valve, arranged to open cowmunication
with the pipe of greatest and-cut off com-
munication with the pipe of least vacuum
pressure, substantially as set forth, =~ ;
2. The mode of applying railway-car brakes -
by bringing an exbausted or vacoum chamber
oD the. ear into communication with a brake-
cylinder on the same car, substantially - as
set forth, - : Lo :
3.. The triple valvec, arranged relatively to
and in combination.with the pipe B, vacuum-
chamber V, and brake-eylinder C, substan-

tially as set forth, » .
4. The triple valve ¢, pipe B, vacuum-cham-
ber V, and brake:eylinder C, in combination

‘with the operating-pipe A’or A and'a con:

necting pipe, f; with cock J'; substantially as’
set forth, B .

In testimony whereof, I, the said GEORGE
WESTINGHOUSE, Jr.; have hereunto set my

Jhand.

GEORGE WESTINGHOUSE, JR.

- Witnesses: : _
JaMEs M. CHRISTY,
GEORGE H. CHRISTY:




