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UNITED STATES

PaTeNT OFFICE.

GEORGE WESTINGHOUSE, JR., OF PITTSBURG, PENNSYLVANIA.

FLUID-PRESSURE AUTOMATIC BRAKE MECHANISM.

SPECIFICATION forming part of Letters Patent No. 376,837, dated January 24, 18887.’
Apphcntwn filed OCtoberl 1887, Senal No. 251,195, (No model ) -

To all whom zt 7o J concerm:

Be it known that I, GEORGE WDSTING
HOUSE, Jr., residing at Pittsburg, in the county
of Allegheny and State of Pennsylvania, a
citizen of the United States, have invented or
discovered certain new and useful Improve-
menfs in Fluid - Pressure Automatic Brake
Mechanisms, of which improvements the fol
lowing is a specification.

My present invention relates to appliances
of the class exemplified in Letters Patent of

the United States No. 360,070, granted and.

- issued to_me‘under date of March 29, 1887;

5

20

and its object is tofacilitate the application of
brakes with great rapidity and full or approxi-
mately full force, as from time totimerequired,
by the provision of means. whereby the ad mis-
sion of air from the brake-pipe to the brake-

‘cylinders may be effected as directly as prac-

ticable and through passages of as laru’e ca-
pacity as.may be desxred
The improvements claimed are herelmfter

_fully set forth.

"25
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In the accompahymg drawings, Figure 1 is

an inverted plan view of a ‘portion of a rail-

road-car,illustrating the application of my in-
vention; Fig. 2, a longitudinal section,on an
enlarged scale,through a valve mechanism em-
bodying my invention at the line w w of Fig.
3; Fig. 3, atransverse section through the same
ab the line & & of Fig. 2; Fig. 4, a top view of
the mainslide-valve; Flvs 5 and 6, transverse
sections through the same-at the hnes y -y and
z z, respectively, of Fig. 4; Fig. 7, a longitudi-
nal section through the main slide-valve bush-
ing, taken parallel to the valve-face thereof;

- Fig. 8, a longitudinal section through a valve
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mechanism, illustrating a modification of my
invention at the line v % of Fig. 9; Fig. 9,a

transverse section through thesameat the line.
- uof Fig. 8; Fig. 10, asimilar section through

the supplemental valve casing at the line ¢ £ of
Fig. 8; Fig. 11, a view in elevation of the sup-
plemenbal Vahe seat; and Fig. 12 a longitudi-
nal central section through a valve mechan-
ism, illustrating a further modification of my
invention.. -

As shown in Figs. 1 to 7 1nclusxve, my in-
ventionisapplied in connecblon with a “‘triple-
valye?’ deviee which in general structure and
manner of operation,and saving as to the im-
provements hereinafterdescribed,accords sub-

N

stantla,lly with those set forbh in my Letters

Patent No. 220,556, dated October 14,1879, and -

No. 360,070, dated March 29,1887. The opera-
tivemechanism of thebrmle valve properis, as

chest,10,whichin thls instance issecured toone

end of the auxiliary reservoir 6, to the oppo-

site end of which the brake- cylmder 7 is con-
nected. ~Thetriple-valve case aux111a1yreser
voir, and brake-cylinder are hxed in any'con-

55+

1in said Letters Patent, mclosed withina caseor

6o .

venient position on or under thesills or lower

framing, 1, of the car, to which the main air

or brake plpe 2, having the usual flexible con-.

65_

nections and couphngs,ls likewise secured,and - -

the brake-cylinder is fitted with a plston by

the movements of which, through proper le-
ver-connections, the blake shoes are applied

“to and released from the wheels of the car.
The portion of the trlple -valve case 10 whieh.

“adjoins the auxiliary reservoir 6 is lined with -

-an open-ended valve-bushing, 24, on which is.

formed the seat or valve face of the mainslide-

‘valve 14, the bushmg 24 forming ‘a chamber-

-
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within which the valve is fitted to reciprocate,’ P

said chamber communicating at one énd with
the auxiliary reservoir and at -the other with

a bushing, 11, forming the chamber of a pis-.

ton, 12, secured upon- bhe stem 13 of the valve

8"

14. A cap or drain-cup, .19, is secured upon -

the end of the -valve-case. 10, in- which the

bushmcr 11 is fixed, and commumcates with -
the chamber inclosed by said bushing throngh

‘a series of ports; 20. A supplemental valve-

85

chamber, 54, is east upon .or secured to the "

triple- valve case 10 on one side of the valve-

bushing 14, said chamber being preferablyv

formed in two sections, as shown, the inner of

which is cast upon.the. triple- valve case and’
provided with lugs to which the outer or-cap’

Felo3

section is secured by bolts 55. The chamber

54 communicates by a passage, 17, with the
‘main air or brake pipe 2, and by a passage; "

16, with the brake- cyhnder 7, communication
between the passages 16 and 17 being-opened

95

and closed as required in setting and releasmcr .

the brakes by interposed valves 4;; and 49, as
hereinafter described..
The valve-bushing 24 is prov1ded with ports

100
56, 57, b8, and: 59, all of which are govéerned

by the main slide- valve 14. The port56.com- -~
municates with a channel or passage, 60,lead- -
ing into the brake-cylinder passage 16. The
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ports- 57 and 58, which are located in line
transversely in the bushing, communicate with

passages 61,(indicated in dotted lines in Figs."

2 and 3,) leading into the supplemental valve-
chamber 54, and the port 59 communicates
with a channel, 34, leading to the relief or ex-
haust port 15. - The main slide-valve 14 is

- provided with alongitudinal passage, 31, ex-

10

I35
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tending from its end adjacent to the piston 12
to a point on its face, said passage being gov-
erned by a graduating-valve, 29, secured upon
4 stem, 30, which is fixed to the valve-stem
13 and receives a limited degree of traverse
independently of the main slide-valve 14 in
order to open and close the passage 31. To
this end the collar 27 and shoulder 28 of the
valve-stem by which the valve 14 is moved
are, as heretofore, set at a distance apart
slightly greater than the length of the valve.
A lateral port, 32, establishes communication
between the valve-face end of the passage 31
and the interior of the bushing 24 and auxil-
iary reservoir 6 when the graduoating-valve 29
is moved off its seat in the passage 31.

A lateral recess or cavity, 66, is formed in
the face of the valve 14 adjacent to the open-

.ing of the passage 31, in position to register

with the port 58 when brought in line there-
with in the movements of the valve, and an
exhaust recess or cavity, 62, which is widened
at one end to extend over the openings of both
the ports 57 and 58, is formed in the .face of
the valve 14 adjoining its oppositeend. The
exhaust-recess 62 serves in one position of the
valve to establish communication between the
brake-cylinderand therelease-port 15 through
the passages 60 and 34, and in another to put
the bottom of the supplemental valve-cham-
ber in communication with the release-port
through the passages 61, 57, 58, and 59. A

‘supplemental port or passage, 33, leads from

- the end of the valve 14 adjacent to the anxil-

45
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iary reservoir to a point on the face of the
valve so located that at the limit of the trav-
erse of the valve-stem and valve 14 in the
application of the brakes communication will
be established between the auxiliary reservoir
and the brake-cylinder through the passages
35, 60, and 16.

A supplemental piston, 63, which may be
provided with apacking-ring, is fitted to trav-
erse in the end of the supplemental valve-
chamber 54 adjacent to the triple-valve case
10, and in its movement outwardly therefrom
to bear against the stem 64 of a supplemental
valve, 41, which opens outwardly or in the
direction of the brake-pipe passage 17, and is
seated upon and over an opening in a trans-
verse partition, 65, interposed between the two

‘sections of the valve-chamber 54. A check-

valve, 49, which opens inwardly and is seated
adjacent to the outer end of the valve-cham-
ber 54, governs communication between the
same and the passage 17, leading from the
brake-pipe thereto. A spring, 50, bears at its
ends upon the stems of the valves 41 and 49,
and acts to-bold the same to their respective

seats during such periods as a substantial
equilibrium of pressure is maintained in. the
brake-eylinder and brake-pipe and when the
valve 41 is not subjected to pressure by the
piston 63. The check-valve 49 may, if desired,
be omitted, the supplemental valve 41 being

“in such case held to its seat by a spring suffi-

ciently strong to retain within the brake-cyl-
inder a sufficient pressure to stop the trainin
the event of a rupture of the brake-pipe or of
the escape of air therefrom by the train break-
ing in two.

In operation the application of the brakes
under such fraction of the maximum force as
is required for making ordirnary stops is ef-
fected, as in my prior constructions, by dis-
charging a portion of the air from the brake-
pipe through the engineer’s valve, the pre-
ponderance of pressure thereby induced in the
auxiliary reservoir moving the piston 12, stem
13, and main slide-valve 14.in the direction of
the drain-cup 19 until such movement is ar-
rested by the decrease of pressure in the aux-
iliary reservoir or by the tension of the spring
39 on the stem-36, against which the stem 13
abuts, The gradunating-valve 29 having been
meanwhile nnseated by the movement of the
stem, compressed air from the auxiliary reser-
voir passes through the ‘port 32, passage 31,
passage 60, (with which in this position of the
valve 14 the passage 31 communicates,) and
passage 16 to the brake-cylinder 6, forcing out
the piston thereof and through the usnal con-
nections applying the brakes. ~

In making emergency stops, or when it is
desired to apply the brakes with the greatest
rapidity and greatest available force, sufficient
air is discharged by the engineer to effect a
sudden and material reduction of pressure—
as, say, twenty pounds per square inch—in the
brake-pipe, the effect of which is to force the
piston 12 and main slide-valve 14 to the ex-
treme limit of their stroke in the direction of
the drain-cup19. When in such position, the
port 58 of the valve-bushing 24 will be opened
by the valve-recess 66 and the port 57 by the
port 32 and passage 31, permitting the passage

of air from the auxiliary reservoir through the

ports 57 and 58 and communicating passages
61 to the supplemental valve-chamber 54 on
the inner side of its piston 63. - The pressure
thereby exerted upon the piston 63 forces the
latter outwardly, its bearing in its outward
movement upon the stem 64 of the supple-
mental valve 41 raising the latter from its seat,
upon which the preponderance of pressure in
thebralke-pipe and connected passage 17 opens
the check-valve49and admits air directly from
the brake-pipe to the brake-cylinder through
the passage 17, chamber 54, and passage 16.
It will be observed that the passages 17 and
16 may be made of as large diameter as de-
sired without interfering with other portions
of the mechanism, and that the traverse of the
air from the brake-pipe to the brake-cylinder
is comparatively short and direct. When the
main slide 14 has been brought into position
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to effect the admission of air from the brake-

pipe to the brake-cylinder, as above deseribed, -

its port 35is in communication with the ports
56 and 60 and the pressure theretofore exerted
in the brake-cylinder is augmented by that
existing in the auxiliary reservoir, the air
from which passes to the brake - cylinder
.throngh the ports 35, 56, and 60. Upon the
reduction of pressure in the brake-pipe below
that in the brake-cylinder the check-valve 49

is seated by the higher pressure on itsinner.

side and by the spring 50, or, if equilibrinm
of pressure exists in the brake-pipe and brake-

cylinder, by the spring 50, thereby preventing .

the return of air from the brake.cylinder to
the brake-pipe. o : o
In releasing the brakes the pressure in the
brake-pipe is reinstated by the admission of
air from the main reservoir, when the increased
pressure, acting through the passage 17 and
18 and openings 20-upon the adjacent side of
the piston 12, forees the latter and the con-
‘nected main slide-valve 14 in the opposite di-
rection, the first effect of which movement is
to open the ports 61, 57, and 58 to the release-
port-15 through the exhaust-cavity 62 of the
‘valve 14, when the piston 63 is inoved in-
wardly by the pressure upon its outer side, re-
leasing the supplemental valve 41, which, to-
gether with the check:-valve 49, is seated by
the spring 50, thereby closing communication
"between the. brake-pipe and brake-eylinder.
The farther movement of the valve 14 opens
the passage 60 to the exhaunst through the re-
cess 62 and allows the air to escape from the

cess, when the piston of the brake-cylinder is
returned to its original position by a spring,
releasing the brake -shoes in its backward

‘10 movement. . The auxiliary reservoir is' re-

charged, ‘as heretofore, by air which passes

through asmall feeding grooveinthe chamber
of the piston 12. ‘ ,

Figs. 8 to 11 show a modification in which
a different form of supplemental valve is em-
ployed, the same being of the slide instead of

- the puppet type, as in the case first deseribed.

In this instance a central chamber, 67, is
formed upon the partition or division plate 65

5o of the supplemental valve-chamber 54, the

chamber 67 being open at its inner end to the
section of the chamber 54 which is provided

" with the brake-cylinder passage 16, and com-

~ leads.

longed to extend into the chamber 67, and car-’
160 ries a head, 71, fitting therein,
"~ which bears against the head 71 and the end

65

municating by a lateral port or opening, 68,
formed in a valve face or seat, 69, on its side,
with the outer section of the chamber 54, or
that into which the brake-pipe passage 17
The stem 70 of the piston 63 is pro-

A spring, 72,

wall of the chamber 67, maintains the piston
63 at the inner extremity of ifs traverse, ex-
cept when the piston is moved by the press-
ure of -air admitted through the ports 61, as
‘previously described. Thesupplemental valve

pipe passage 17.

brake-cylinder through said passage and re--

41'is o flat slide, which works on the valve- -
face 69, and is held to a proper bearing thereon - .

by a spring, 73. The valve 41 is reciprocated
to open and close, as required, the port 68 by

which traverses in a longitudinal extension of

the port 68, engaging a recess in the side of

770
the piston 63, a projection, 74, on.the valve, = -

the head 71 of the piston-stem 70. A check-

valve, 49, which opens inwardly and is seated.

by a spring, 50, is fitted -to seat in‘the outer -
end of the chamber 54, and controls commu- -

nication between the chamber 54 and brake-

The operation is similar to
that first described, the supplemental valve
41 being moved to open the port 68 by the pis-

75

‘8o

ton 63 on the application of pressure to the

latter from the auxiliary reservoir throughthe
ports 57, 58, and 61 in. the movement of the-
main slide-valve 14, and the check-valve 49
being thereupon opeued by the pressure of air
in the brake-pipe and passage 17 and admit-.

‘ting the same to the chamber 54 and brake-

cylinder passage 16. ‘ : :
Another modification ‘of my invention:

(shown in Fig. 12) is desigued for use in con- -

nection with the ordinary or any desired form
of triple valve for the purpose, as in the pre-
vious instances, of effecting quick and power:-
ful action when required. The supply of air
from the auxiliary reservoir and triple valve
to the brake-cylinder 7 in the application of
the brake, and its exhaust from-the brake-

90

95

cylinder in their release, isin this case effected -

through a piston-chamber, 75, which commau-
nicates with the triple valve by a passage, 76,:

100

formed on or fixed to its head or end plate,77,

and by ports or openings 78, leading-out of
said passage and through the head 77. The
opposite end of the piston-chamber 75 commu-
nicates with the brake-cylinder by a passage,.
79, and a piston; 63, is fitted to work in the
chamber between the ports 78 and passage 79.
A port, 80, extends through the piston 63,
said port being of a diameter not exceeding-
that which will suffice to admit and- exhaust
air to and from the brake-cylinderin ordinary

10 5

110

braking—that is to say, where.fall braking - '

power is not desired to be exerted—so that in
such case the air may pass directly to the pis-

ton of the brake-cylinder without moving the -
piston 63, while the sudden admission of a

greater volume of air will impart movement:
to the piston. = A valve-chamber, 54, which is -
connected or adjacent to the piston-chamber
75, communicates with the -brake-cylinder 7.
by a passage, 16, and with the main air-brake
pipe by a passage, 17, communication between

mental valve, 41, which opens outwardly or
in the direction of the brake-pipe passage 17,
and is normally seated by a spring, 50. - The

120

‘said passages being governed by.a supple- -
125 -

valve 41 is fixed upon a stem, 81, which ex-

tends into the piston-chamber 75-and bears at-

its end upon the. piston theréof. The passage
17 may be provided with an ordinary check-
valve opening inwardly to prevent the return

130
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of air from the brake-eylinder on a diminu-

tion of the pressure in the brake-pipe below
that in the brake-cylinder.

In ordinary braking, air from the auxiliary
reservoir and triple valve passes through the
passage 76, ports 78, piston-chamber 75, and
ports 80 and 79 into the brake-cylinder to
effect the application of the brakes, and is
similarly discharged to the exhaust in their
release.. 'When the brakes are to be applied
quickly and with full force, a greater quantity
of air is suddenly admitted to the piston-
chamber 75,and, notfinding sufficient discharge
through the port 80. moves the piston 63 in
the direction of the valve 41, and through the
stem 81, unseats said valve and admits air di-
rectly to the brake-cylinder from. the brake-
pipe through the passages 17 and 16 and
chamber 54, as in the instances before de-
scribed. Inthe release of the brakes the valve
41 is seated by the spring 50.

I claim as my invention and desire to se-
cure by Letters Patent—

1. In a brake mechanism, the combination
of a chamber or casing having direct connec-
tions to a brake-cylinder and to a brake-pipe,
respectively, a valve controlling communieca-
tion between said connections, and a piston or

_diaphragm which is independent of and un-

convected with a triple-valve piston and is
actuated by pressure from an auxiliary reser-
voirin direction toimpart opening movement
to said valve, substantially as set forth,

2. In a brake mechanigm, the combination
of a chamber or casing having direct connec-
tions to a brake-cylinder and to a brake-pipe,
respectively, a valve controlling communica-
tion between said connections, a piston or dia-
phragm which is independent of and unecon-
nected with a triple-valve piston and is actu-
ated. by pressure from an auxiliary reservoir
in direction to impart opening movement to
said valve, and a check or non-return valve
controlling communication between said valve
and the brake-pipe passage of the chamber,
substantially as set forth.

3. In a brake mechanism, the combination,
with a triple valve, of a supplemental cham-
ber or casing having passages leading to a
brake-cylinder and to a brake-pipe, respect-
ively, a sapplemental valve coutrolling com-
munication between said passages, a supple-
mental piston operating independently of the

‘I{f. \'
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triple-valve piston and adapted toimpartopen-
ing movement to said supplemental valve,
and a passage establishing communication be-
tween said supplemental piston and an aux-
iliary reservoir, substantially as set forth.

4. Iu a brake mechanism, the combination,
with a triple valve, of a supplemental cham-
ber or casing having passages leading to a
brake cylinder and to a brake-pipe, respect-
ively, a supplemental valve controlling com-
munication between said passages, a piston
adapted to impart movement to said valve,

-and a passage establishing communication be-

55

60

65

tween said piston and an auxiliary reservoir -

through the mainslide-valveof the triple-valve
mechanism, substantially as set forth.

5. In a brake. mechanism, the combination
of a triple valve having its main slide-valve
and valve-bushing provided with ports and
passages for the admission and exhaust of air
from aun auxiliary reservoir to and from a
brake-cylinderand to and from a supplemental
valve-chamber, asupplemental valve-chamber
connected to the slide-valve chamber of the
triple valve and having passages leading to
the brake-cylinder and to the brake-pipe, re-
spectively, a supplemental valve governing a
port or opening in a partition of said chamber
between said passages, a piston fitting said
chamber above a port leading to the main
slide - valve chamber in position to impart
movement to thesapplemental valve, a check-
valve governing the brake-pipe passage of the
supplemental valve-chamber, and a spring or
springs acting to ‘seat the supplemental and
check valves, substantially as set forth.

6. Tn a brake mechanism, the combination
of atriple-valve casing, a supplemental valve-
chamber composed of an inner section which
isformed integral with the triple-valve casing
and a separable outer section, each having a
lateral air pipe or passage, and asnpplemental
valve-seat formed in a division plate or parti-
tion interposed between andsecured to the two
sections of the supplemental valve chamber,
substantially as set forth.

- Intestimony whereof Lhavehereuntoset my
hand.

GEO. WESTINGHOUSE, JR.
Witnesses:

J. SNOWDEN BELT,
W. D. UPTEGRATFF.
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