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o To all whom w nmy concern: _

' T ‘Beitknown that T, GEORGE WESTINGHOUSE,
co Plttsbmg, in theé county of Alleﬁ'heny and
.5 State of Pennsylvania, have invented or’ dis-
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a citizen of the ‘United States, residing at

covered a certain new and useful Improve-

-~ mentin Automatic Pump-Governorsfor Brake
- Meeha,msms, of which improvement the fol-

lowing is a’'specification.

. _ My invention relates to déﬁees by which
- the supply of steam to the air- compressing

pump of a fluid-pressure-brake mechanism is
‘automatically cut off

when the brake-pipe or
the main air-reservoir pressure exceeds a de-

termined liniit, and restored when the press-
ure falls below said limit, in order to prevent

such an excess of pressure as would tend to

;fjf | “:j,: ; : cause the sliding of the wheels, and to obviate
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the unnecessary operation of the pump, as

~well as to provide for the accumulation of
such surplus of pressure in the main reser-

voir when the brakes are applied to the wheels

"~ as will insure their pwmpt and certain re-
lease when required.

My present 1nvent10'ﬁ is an implovemént
upon that for which Letters Patent of the

United States, No. 240,062, were granted and

" issued to me undel d&te of Apul 12, 1881;

©and its object is toe
=+ effectiveness in operation tha,n has been

Tect a simplification of
construction and attain & higher degree of

~ found umf()lmly practicable under the spe-
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clﬁc construction set forth in said patent.
The improvement claimed is ]1@1 einafter

ftully set forth.

In the aceompauymn drawings, Figure 1 is

- a central seztion through a pump-ﬂovmnm

- embodying my 111V611L10]1, Ifig.
partlyin elevation and partly in seotlon illns-

trating the application of an additional air-

- pressure valve; and Fig. 3, a section through
~ the valve-casing and ]_Jlbt‘[)ll chamber in a

| :.;_ | 50

plane at right allﬂles to that of Figs.1 and 2.

In the pr ractice of my invention I provide

_'a, valve-casing or body, 1, having on 1ts op-
posite sides nozzles or passages 2 3

are adapted to be connected, 1espect1ve1y to

a pipe leading from the boiler and to a pipeé

leading to the valve-chest of the steam-cylin-
der of “the. alr-compressing pump. Commu-

nication between the supply and delivery
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, which

'asq)re%ently to be described.

.11,ozzles 9 3 is controlled by a 1‘égulating'fvalve,

4 which is of the unbalanced or single pup-
pet-type and is adapted to seat upon a face
formed on the delivery side of an openilig-in

a_partition, 5, -extending across the valve-

'ehest between the nozzles 2 3. The regulat-

ing-valve is thus subject to be unseated or
opened by the pressure of steam on its lowex
side, except when positively held to its seat,
The stem 6, to
which the valve 4 is secured, passes throun*h
an opening in which it fits truly into a pis-

ton-chamber, 7, secur ed to the valve-casing 1,-

and has fi xed upon its opposite end a plston
3, fitting the bore of the chamber 7, and hav-
ing a range of reciprocating movement there-
in equal to the lift of the regulating-valve 4.
A spring, 9, bears against the plston S and
against the end of the piston-chamber adja-
eent to the valve 4,the tension of said spring
upon the piston actm ., In conjunction with
the supply steam-pr essure and as transmitted
through the positive connection of the latter
to the valve, to raise the valve to its full open-
ing, except when overcome by the exertion of

oreater pressure npon the opposite side of the

plthIl
A pressure-chamber, 10, secured to the top
of the piston-chamber 7 communicates there-
with by.a port or passage, 11,leading into the
piston-chamber on the side of the plston Op-
posﬂe the spring 9. A movable abutment,
2, by preference a flexible diaphragm, as
Shown is fitted to work in the chamber 10,
and is connected to an air -pressure valve, 13
which controls the port 11, and by the elem_—

tion and depression of the abutment 12 es-

tablishes and cuts off, respectively, communi-
cation between said port and a pipe or pas-

sage, 14, to which is connected a pipe leading

to the main air or brake pipe. A spring, 15
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bears against a shoulder on the stem 16 of the '

abutment 12, and against an adjustable nut
or other suitable .St()p the tension of said
spring being such as to exert upon the abut-
menl a pressure equal tothemaximum which
is to be maintained in the brake-pipe, which
pressure acts to force the abutment down-
wardly and seat the valve 13 on the port 11.
The stem of the valve 13 is connected to the

abutment-stem by a tubular nut, 17, a suff-
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cient amount of play being allowed to the
valve to insure its accurate seating by the
downward movement of the abutment12. An
exhaust-pipe, 1S, which, being in a plane at
right angles to that of the section Ifig. 1, as
shown in Fig. 3, is connected to the piston-
chamber 7, leading therefrom to the atmos-
phere at a point below the piston 8, when the
latter is at the lower limit of its traverse, and
a small leakage-groove, 8*, may, if desired, be
formed in the piston to facilitate the passage
of air past the same to the exhaust-port.

In operation the parts being in the posi-
tions shown in Fig. 1, the valve 4, which is
held Tully open by the pressure of the spring
J upon the piston 3, and by the supply press-
ure, admits steam from the boiler through the
nozzle 3 to the steam-cylinder of the air-pump,
wliich is thereby actuated to effect the com-
pression of air for charging the main air-res-
ervolr and brake-pipe to the required press-
ure. Assoon as the limit of pressure in the
brake-pipe has been exceeded, the excess, act-
ing through the brake-pipe connection 14 on
the abutment 12, overcomes the downward
pressure of the spring 15 on the abutment
and raises the latter, thereby opening the air-
pressure valve 13 and admitting air from the
brake-pipe through the port 11 to the upper
side of the piston 8. The air-pressure thus
admitted, overcoming the tension of the
spring 9 and the unbalanced upward steam-

pressure on the regulating-valve, forces the

piston 8§ and connected regulating-valve 4
downwardly, seating the valve 4, and thereby
cutting off the supply of steam to the pump.

Upon a decrease of pressure in the brake-
pipe below the determined maximum, as oc-
casioned by the discharge of air in the appli-
cation of the brakes or from any other cause,
the then greater pressure of the spring 15 on
the abutment 12 moves the latter downwardly,
seating the valve 13 and cutting off the air
supply to the piston 8. The air above said
piston thereupon leaks past the same and es-
capes through the exhaust-pipe 18, and the
spring 9, together with the steam-pressure on
the lower side of the regulating-valve 4, raises
the piston and reopens the regulating-valve,
by which the supply of steam to the pump is
renewed and continued until, by the opera-
tion of the latter, the brake-pipe pressure is
again raised to the determined maximum,
upon excess of which it is cut off, as before
explained.

The construction illustrated in Fig. 2 is simi-
lar to that above described, except in the par-
ticular that an additional air-pressure valve,
actuated by a movable abutment subject to
the pressure in the main air-reservoir, is pro-
vided. Theair-pressure port 11 is in this con-
struction provided with two inlet-passages, 19
20, one of which, 19, leads to and is governed
by a valve, 13, connected to an abutment, 12,
which works in a chamber, 10, having a con-
nection leading tothe brake-pipe, and is sub-
Jeet, on the side opposite the valve, to the ten-
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sion of a spring, 15, as before deseribed. The
other inlet-passage, 20, communicates with a
chamber, 21, having a connection leading to
the main air-reservoir, and is controlled by a

valve, 22, connected, similarly to the valve 13,
to a movable abutment, 23, fitted to work 1n
the chamber 21 and pressed downwardly
therein by a spring, 24, the tension of which
is adjusted to impart to the abutment a cor-
responding pressure per square inch to the
maximum which is desired to be maintained
in the main air-reservoir, which pressure ex-
ceeds in a determined degree the maximum
in the brake-pipe, in order to provide a sur-
plus pressure sufficient to insure the release
of the brakes.

" The operation in opening and closing the
regulating-valve by diminution or excess, re-
spectively, of the determined maximum press-
ure in the brake-pipe or in the main air-res-
ervoir is in each case similar to that first de-
scribed. The provision of the supplemental
air-pressure valve and abutment subject to
main air-reservoir pressure is particularly ad-
vantageous in preventing the main air-reser-
voir from being charged with an undue or ex-
cessive pressure during the periods in which
it is- out of communication with the brake-
pipe, and during which, consequently, the
regulating action of the air-pressure valve
and abutment first described would not be ex-
erted, as there would be no accretion of press-
ure in the brake-pipe.

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

1. The combination of a valve-body having
supply and delivery connections, an unbal-
anced regulating-valve controlling communi-
cation between said connections and having
its opening movement in the direction of de-
Livery, a piston positively connected to the
regulating-valve and working in a chamber
secured to the valve-body, a spring exerting
pressure upon said piston conjointly with the
unbalanced supply-pressure on the regulat-
ing-valve, a movable abutment working in a
chamber having a connection communicating
with a brake-pipe, an air-pressure valve con-
nected to said abutment and controlling an
air-supply port leading from the chamber
thereot to the piston-chamber, a spring ex-
erting pressure on sald abutment in opposite
direction to the brake-pipe pressure thereon,
and an exhaust-port leading out of the piston-
chamber, substantially as set forth.

2. The combination of a valve-body having
supply and delivery connections, an unbal-
anced regulating-valve controlling communi-
cation between said connections and having
its opening movement in the direction of de-
livery, a piston positively connected to the
regulating-valve and working in a chamber
secured to the valve-body, a spring exerting
pressure upon said piston conjointly with the
unbalanced supply-pressure on the regulat-
ing-valve, two movable abutments working in
chambers having connections communicating,
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":"'-3';51.-.':71‘eSpeetwely, Wlth a- bl&ke -pipe and with a

- main air-reservoir, two air-pressure valves

. each connected to one of said abutments and
SR controlling an air-supply port leading from

_the chamber thereof to thé piston- chamber

.. springs exerting pressure on the abutments_
- in opposite dlre_ct;on to the brake-pipe and

reservolir-pressure thereon, and an exhaust-

port leading out of the plston-ehambel Sub-
stantially as set forth. . 10

In testlmony whereof I have ]161"61111130 set

my hand |
- GEO. WESTINGIIOUSE JR.
Witnesses:
| J. SNOWDEN BELL,
W. D. UPTEGRAFF.
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