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10 all whom zzt TaLY COMCETTL:

Be it known that we, GEORGE WESTING~-

HOUSE Jr.,and FRANK MOORE, citizens of the

B Umted States, residing at Plttsburm in the
“county of - Allegheny and State of Pennsylva-

nia, have invented or discovered a certain

~ new and useful Improvement in Engineers’

IO

Brake-Valves, of which 1mprovement the fol-

lowing is a speelﬁeatmn o -
Our invention relates- to apphanees em-

- ployed in automatic brake mechanisms for
- effecting and regulating the supply of air un-
~ der pressure from a main reservoir or source

of supply to a brake or train pipe in the re:
lease of the brakes, and its exhaust from the
~ brake-pipe into the atmosiahe1e 111 the a,pph- -

~ cation of the bmkes

The object of our invention 18, DI 1ma,r11y, to

provide for such gradual opening and closure

of the valve whlch controls the discharge of
air from the brake-pipe as to cause a sub-

 stantial equalization of pressurein the brake-
- pipe and uniform application of the brakes
. throughout the length of the train, and obvi-
ate the liability to relea,se the bmkes on the
~ forward cars in -long trains, which has here-

" tofore been found to be induced by an ine-
~ quality of pressure in the brake-pipe oceca-

~ sioned by the. quick release of a considerable
quantity of airand the sudden closure of the
- digscharge-valve thereafter, and from which

- the breaking of the train 111t0 two or more sec-
- tions has sometlmes resulted.

A further ob;]ect of -our invention IS to ef—
fect a simplification of structure and pr event

grease or other foreign matter tending to clog
or mtelfele Wlth 1ts free and normal move-

~ ments.
S T fully set. forth.

The 1mp1ovement clmmed 1@ hetema,ﬂel

In the aecompanymﬂ dra,wm o8, Fignre 1 is

Ca 1011{1‘1L11d111a1 central section 13]11011*3‘11 an en-
- gineer’s brake-valve embodymﬂ our mventlon
..a,t the'line z-x of Fig. 3; Fig. 2

! 10110'1tucll-

< e omal section at the hne Y Y Of I‘lﬂ 3; Fig. 3, a
e planor top view with the eap 1emoved Iig.
ER T ;4 atransverse section at the line z 2 of 1‘10*
et 25-and Figs, 5 and 6,top and bottom views, re-
50 speetwely, of the 1egulatmn—va1ve detached.
RS In the pl ELCthG of our uwentmn we provide

]

connected by bolts 3

;JO]Ilt between the sections.
lating- V&IVG, 5, 18 fitted upon a seat or valve-

hereinafter described.
closed at top by a cap, 16, having a packing -

a valve cha,mbet Or casing, which is composed
of an upper section, 1, and a lower section, 2,
a suitable paekmﬂ‘-rmﬂ
or gasket, 4, being inter posed to make a tight
A rotary regu-

face, 6, in the upper section, and is adapted
to be moved axially thereon by a lever-han-
dle, 7, secured upon a stem, 8, which is formed
or fixed upon a plate or dlSk 9, having a ta-
pered key ortenon, 10,on its lower mde, which
engages a corr esl)ondmﬂ recess or mortise, 11,
on the valve 5. A spring-stop, 12, is secur ed
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to the handle 7,in order to limit the range of 65

movement of the L:Lttel to the length of a cir-

cumferential recess, 13, formed in an end
flange on the upper sectmn 1, of the valve- -

,ehambel sald recess hmfmg projections 14 15

located in proper position to abut against the
stop 121in different adjustments of the valve,
The upper section is

proper to admit of the flee passage of the

_ Valve-opelatmw stem without leakage.

A passage ornozzle, 17, which is for med upon
the uppersection, 1,of the valve-chamber, and

is provided at its oute1 end with a serew—
thread, or otherwise adapted to be connected

with a pipe leading to the main air-reservoir of
the brake mechamsm in which the appliance

is employed, serves to establish confinuous
commumeatmn between the main air-reser-

voir and the space within the valve-chamber

above the rotary valve .

A pipe or passao ¢, 18, is connected to the

lower section, 2 2 of the valve-chambel and to

a pipe leading to the main air or brake pipe,
which 1s thu's maintained in communication

‘with the valve-chamber below and up to the
face of the rotary valve 5. A movable abut-

ment, 19, which is preferably a piston, as
ble dmphmn m, 1S fitted to work fleely in a
chamber, 22, which communicates with the
pipe 18, so that the piston 19 may be subject
on its lower side tothe pressure in the brake-
pipe. The piston 19 is secured upon a stem,
20, the lower end of which carries a dischar ﬂ'e-
Va,lve, 21, which is adapted to close upon a
seat at the i inner end of a discharge-pipe, 23,

leadmﬂ fmm the pipe 18 to the atmosphele
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'Shown but which may, if preferred, bea flexi-

100



_____________________________________

brake-pipe and the chamber above the piston,
to maintain an equilibrium of pressure in
said chamber and the brake-pipe; third, be-
tween the chamber above the piston and the
atmosphere,.in order to destroy the equilib-
rium of pressure existing on both sides of
the piston, and thereby, through the higher
pressure which then acts on its lower side, to
effect its upward movement, and the conse-
quent unseating of the discharge-valve, for
the discharge of air in the application of the
- brakes in ordinary or service stops; fourth,
between the brake-pipe and the atmosphere
through a passage of comparatively large
area, in order to effect the application of the
brakes with maximum rapidity and force, as
in emergency stops. |

In what may be descriptively termed the
“first position” of the regulating-valve 5, in
“which the spring-stop 12 abuts against the
upper extremity of the guide-recess 13, Fig.
3, being the position for releasing the brakes,
a port, 27, formed in and extending through
the valve, communicates with a direct supply-
port, 28, in the valve-seat 6, which valve-seat
port communicates, through a passage or cav-
ity, 29,1in theface of the valve, with a passage,
30, leading through the valve-chamber sec-
tions 1 2 to the brake-pipe connection 18. A
direct passage is thus afforded for air from
the main reservoir to the brake-pipe to eiffect
the release of the brakes and the succeeding

....................

application of the brakes in ordinary or serv-
ice stops, a recess or cavity, 37, in the face of
the valve is brought into communication with
the port 32, leading into the chamber 24 above
the piston, and with a preliminary exhaust-

' port, 38, leading from the seat of the valve

to the atmosphere,adischarge of air from the
chamber 24 through the ports 32 and 38 being
thereby effected. The equilibriumn of press-
ure in said chamber and in the chamber 22
on the opposite side of the piston 19 being
consequently destroyed, the piston and con-
nected discharge-valve 21 are moved upwardly
by the excess of pressure on the lower side of
the piston, and air is discharged from the
brake-pipe through the discharge-pipe 23 for
the application of the brakes. After suchan
amount of air has been discharged as 1s req-
uisite to apply the brakes with desired force
the regulating-valve 5 is moved backward fo
what is termed “lap position,” which is about
midway between its second and third positions,
above specified. When in =aid lap position
all ports are closed, and the discharge through
the pipe 23 continues until the pressure
below the piston 19 is reduced slightly below
that in the chamber24 above the piston, when
the excess of pressure above the piston will
ocradually move it downwardly, closing the
discharge-pipe and cutting off the discharge
of air from the brake-pipe. The slow and
agradual downward movementof the pistonin

| the projection 15, being the position for the -
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o pipe connectlon to the cmtmosphere, a supply-

401,916

| ; ?'_-elosmﬂ the. dlseharwe valve admits. of suffi- |

- cient time for the eqnahzatlon of pressure
 throughout the entire length of the brake-
. pipe, and thereby insures a substajntmlly uni-

form application of the brakes on all the cars

of a long train. The discharge of air may be
1epea,ted one or more times b'y returning the

“regulating-valve to. its ‘third position aftel

IO

havmg been brought-to lap, -and the applica-
tion of the bra,keb with any desired degree of

- force may be effected by repeated dischar ges

of air from the chamber above the plston

In the fourth position of the 1egulatmﬂ'-

.--Valve, in which the spring-stop 12 abuts

- against the lower extremity of the recess 13,

Fln' 3, being the position for the apphcatwn

~of the bra;kes In emergency stolss the recess
- 29 of the valve 5 is brought. into communi-

~cation: with the bmke-plpe passage 30 and |

. 2o with a direct exhaust-passage, 39, of compara:

6 to the atmosphele

tively large area, leading from. the valve-seat
The free and rapid dis-
charge of air from the brake-pipe which is
thereby effected prowdes for the application
of the brakes with maximum rapidity and
force,; as required in making emergenecy stops.

‘Weclaim as our invention and: 'desire to

- secure by Letters Patentm -

1. Inan engineer’s brake-valve, the combi-

nation of a momble abutment and a con-
- nected dlscha,rge valve controlling the ex-

haust of air from a brake-pipe, said abutment

~ being adapted to open the discharge-valve by

a disturbance of equilibrium of pressure on

its opposite sides, and to close and maintain
" the closure of the discharge-valve in and by

the restoration of such ethbrmm substan- |

- tially as set forth. -

Rt

2. In an engineer’s brake-valve, the combi-
nation of a dlscharge-valve cont 1:'0]11110' the ex-
haust-of air from a brake-pipe, a mova,ble
abutment connected to the discharge-valve,
and a regulating-valve controlling ports by
which, 1espect1vely an ethbnum of press-

ure is established and a difference of pressure.

is effected on opposite sides of the abutment

- to maintain the closure and effect the open-

~ pipe connection on one side of the abutment,
- a d1seha,rﬂ'e-¥ alve connected to said abutment

60

ing and closure of the char ge-v alve, substan-

R tlally as set forth. .

3. In an engineer’s bmke Valve the combi-

nation of a movable abutment fi tted to work

in a chamber communicating with a brake-

and contr 01111:1 oapipe leading from the brake-

port for establishing equilibrium of brake-
pipepressure in the eha,mber on opposite sides

- of the abutment, an' exhaust-port for reliev-
ing pressure in the chamber on the side ¢f-

~ the abutment opposite that which is in com-
- munication with the brake-pipe connection,
~and a regulating-valve. controlling said sup-
ply &nd exhdust ports subst&ntlally as. set
| f01 th..
- 4. Inan 6‘11“‘111661 'S b]falz:e-—w,falmj the combi-
nation of a valve casing or chamber, & main

alr-reservoir eonnectlon and a brake-pipe con-

nection leading thelemto, a direct supply-

port formed in a valve-seat in the chamber
and adapted to establish direct communica-

tion. between said connections, a movable

ablitment fitted to work in a Chambel in the
casing communicating on one side of the abut-

ment Wlth the b1ake -plpe connection, a dis-

charge-valve connected to said abutment and

controlling a passage from the brake-pipe

70
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connection to the atmosphere, an equalizing .

supply-portleading from the abu‘rment-—eham-.

ber to the valve-seat on the side of the abut-

‘ment opposite to that which is open to the

brake-pipe connection, and a regulating-valve

working on the valve—sea,t and cont1ollmn' the
| direct supply and equahzmﬂ' ports, sub&tan—

tially as set forth.

nation of a valve casing or chambe1 a main
alr-reservoir connectlon and a bmke—plpe
connection leading theremto a direct supply-
port formed in a Valve—seat In the chamber
and adapted to establish direcet communica-
tion between said connectious, a loaded valve
governing an extra pr essure-pmt leading from
the valve-seat to the brake-pipe conneetmn
a movable abutment fitted to work in a cham-
ber in the casing communicating on one side
of the abutment with the br ake-p1pe connec-
tion, a discharge-valve connected to said abut-
ment and con’m olling a passage from the
brake-pipe connection to the almosphere, a
primary and a secondary equalizing-port, each

site to that which is- open to the brake-pipe
connection, and a regulating-valve working
on the valve-sea,t a,nd controlhncr the sever al
port - openings therein, subbtantmlly as set
forth,

6. In an engineer’s br ake-valve, the com-
bination of a va,lve casing orchamber, a main

air-reservoir connection and a brake- pipe
connection leading thereinto, a direct sup

ply-
port formed in a valve-seat in the chambgl
and adapted to establish direct communica~"
tion between said connections, a movable
abutment fitted to work in a chamber com-
municating on one side of the abutment with
the brake-plpe connection, a discharge-valve
connected to said ablltment and controllmn* a
passage trom the brake-pipe connection to the
atmosphere, an equalizing supply-port lead-
Ing from the abutment- chambel to the valve-
seat on the side of the abutment opposite to

that which is open to the brake-pipe connec-

tion, an exhaust-port leading from the valve-
seat to the atmosphere, and a rewulatln o-valve
working on the valve-seat and controlhnﬂ* the

several port-openings therein, substantlall)r

as set forth.

- 7. In an engineer’s blake -valve, the 001]11)1-
nation of a valve casing or chamber, a main

Lo

5. In an engineer’s bra;ke-valve the combl- |

9o
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leading from the abutment-chamber to the
_Valve-seat on the side of the abutment oppo-
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alr-reservoir connection {:md a br alste-plpe con-

nection leading thereinto, a direct supply-port
fmmed in a v&hfe-sem in the chmnbm and
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adapted to establish direct communication
between said connections, a direct exhaust-
passage leading from the valve-seat to theat-
mosphere, and a regulating-valve working on
the valve-seat and controlling the direct sup-
ply-passage and having. a recess or cavity
adapted to establish communication between
the brake-pipe connection and the direct ex-
haust-passage, substantially as set forth.

3. In an engineer’s brake-valve, thé combi-
nation of a valve casing or chamber, a main
air-reservoir connection and a brake-pipe
connection leading thereinto, a direct supply-
port formed in a valve-seat in the chamber
and adapted to establish direet communica-
tion between said connections, a direct ex-
haust-passage leading from the valve-seat to
the atmosphere, a discharge-valve controlling
an independent exhaust-passage from the
brake-pipe connection, a movable abutment
connected to the discharge-valve, and a regu-
lating-valve controlling ports by which, re-
spectively, an equilibrium of pressure is es-
tablished and a difference of pressure 1s ef-
fected on opposite sides of the abutment, and
also controlling communication between the
direct supply-port and the brake-pipe con-
nection and between the brake connection

401,916

and the direct exhaust-passage, substantially
as set forth.

9. In an engineer’s brake-valve, the combi-
nation of a movable abutment fitted to work
in & chamber communicating with a brake-
pipe connection on one side of the abutment,
a supplemental reservoir communicating with
said chamber on the other side of the abut-
ment, a discharge-valve connected to said
abutment and controlling a pipe leading from
the brake-pipe connection to the atmosphere,
a supply-port for establishing equilibrium of
brake-pipe pressure in the chamber on oppo-
site sides of the abutment, an exhaust-port
for relieving pressure in the chamber on the
side of the abutment opposite that which 1is
in communication with the brake-pipe con-
nection, and a regulating-valve controlling
said supply and exhaust ports, substantially
as set forth.

In testimony whereof we have hereunto set
our hands, |

GEO. WESTINGHOUSE, Jr.
FRANK MOORE.

Witnesses:
J. SNOWDEN BELL,
W. D. UPTEGRAFF.
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Disclaimer in Letters Patent No. 401,916.

——

DISCLAIMER.

| 401,916.— George Westinghouse, jr., and Frank Moore, Pittsburg, Pa. IMPROVEMENT IN

ENcINEER’S BRAKE VALVEs. Patent dated April 23, 1839. Disclaimer filed June
19, 1902, by the present assignee, the Westinghouse Air Brake Company.

Fnters its disclaimer—

« o so much or such part of claim 7 of said Letters Patent as includes or may be
construed to include—

“An engineer’s brake valve (otherwise complying with the said claim) which 1s not
provided with a movable abutment, working in a chamber in the valve casing and
controlling a discharge valve from the brake-pipe to atmosphere, substantially as

described in the specification.”’—[ Official Gazeite, June 24, 1902.}
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