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GEORGE WESTINGHOUSE, JR., OF PITTSBURG, PENNSYLVAXNIA.

PRESSURE-REGULATOR AND RELIEF-VALVE.

SPECIFICATION forming part of Lietters Patent INo. 310,348, dated January 6, 1885. _

Application filed July 1, 18284, (No model.}

To all whom it may concerii:

Beitknownthat I, GEORGE WESTINGHOUSE,
Jr., a citizen of the United States, residing at
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented or dis-
covered certain new and useful Improvements
in Pressure-Regulators and Relief-Valves, of
which improvements the following is a speei-
fication.

In the accompanying drawing, which makes
a part of this specification, the figure isa ver-
tical central section through a combined press-
ure-regulator and relief-valve embodying my
invention.

The object of my invention is to provide in
a single apparatus of simple and inexpensive
construction means for effecting the delivery
of flaid at a desired lower pressure from a
pipe or reservoir in which a higher pressure
is exerted, and for maintaining the required
degrés of delivery-pressure by the relief of
increase of pressure in the pipe or-vessel to
which fluid is supplied, due to variations in
the conditions of supply to and delivery from
the same.

The improvements claimed
fully set forth.

In the practice of my invention I construet,
preferably, of cast metal a chest or casing, 1,
formed in two seections, each having a dished
or flattened bowl-shaped plate, 2, projecting
from its outer surface, said plates being united
by bolts 3 passing through circumferential
flanges 4 on the plates, and forming between
their adjacent faces a diaphragig-chamber, 5.
One or more delivery-pipes, 1#; are connect-
ed ito lateral nozzles or flanged opénings on
the lower section of the casing 1, and a relief:
pipe, 18, is connected to the upper section of
the casing or to that portion of the diaphragm-

are hereinafter

chamber 5 which communicates therewith. A

flexible diaphragm or partition, 6, which, in
this instance, is composed of a circular plate
of rubber, 7, and a similar plate of thin sheet
metal, §, is fitted at or near its periphery be-
tween the flanges 4 of the easing-plates 2, and
is clamped tightly thereto by the connecting-

bolts 3, the requisite degree of stiffness being

imparted to the diaphragm by a metal plate,
9, the outer surface of which is not connected
to the flanges 4. A metal plate may be fitted

on each-side of the rubber plate in order. to
protect the same from the destructive action
of the fluid passing through the casing. A
cage or casing, 10, is secured centrally in the
diaphragm 6, said casing communicating at
its top by passages 11 with the upper sec-
tion of the main casing 1 and diaphragm-
chamber, and forming at its lower end the
seat or face of a relief-valve, 12, fixed upon a
stem, 13, fitting freely in a central guide or
socket, 14, in the casing 10. The valve-stem
13 projects upwardly beyond its socket 14,
and is squared at its upper end, so that the
valve may, by the removal of the bonnet 16,
be readily ground on-its seat, when desired.
A helical spring, 15, bearing at one end against
a head or Dbonnet, 16, which closes the up-
per end of the main casing 1, and at the other
against the top of the delivery-valve casing
10, exerts a downward pressure upon the cas-
ing 10 and connected diaphragm 6. A Dbal-
anced pressure-regulating valve, 19, composed
of two disks united by an interposed stemn, ﬁ
fitted to move freely within and seat agains
upper and lower valve-faces in a regulating-
valve case, 20, secured by bolts 21 to thelower
seetion of the main casing 1, and projecting
thereinto for such distance as to .enable the
regulating-valve 19 to be located concentri-
cally with the relief:valve 12.- Fluid at the
higher or supply pressure is delivered to the
regulating-valve case 20 by a supply-pipe, 22,
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connected thereto, which pipe may be fitted

with a screen or diaphragm for intercepting
any dirt or solid matter and preventing ac-
cess of the sane to the casing. The regulat-
ing and relief valves 19 and 12 are connected
by a rod or link, 23, so asto move coincident-
1y in the direction of their common axis, and
the length of the connecting-rod 23 and ten-
sion of the spring 15 are such as to admit of a
degree of opening of the regulating-valve
proper to maintain the desired delivery-press-
ure. :

To facilitate the closing of the regulating-
valve 19,a comparatively light spring, 24, may
be interposed between its lower face and a
bonnet, 25, fitting in the bottom of the main
casing 1, and serving as a guide for the regu-
lating-valve stem.

Tu operation the downward pressure of the
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spring 15, acting through the: casing 11, re-
and connecting-rod 23, uponthe
regulating- Vleve 19, in opposmon to the up-
ward pressure e*zerted upon the diaphragm 6
by the fluid supplied to the lower section of
the main ecasing and diaphragm:chamber,
through the supply-pipe 22:and regulating-
valve case 20, maintains the regulating:valve
19 at such distance. from its seat as to admit
the proper quantity of fluid for the exertion of
the required lawer  pressure: in the.delivery-
pipes 17:and the vesseis or compartments con-
nected thereto, the vertical movements of the
diaphragm 6, under variations of pressure,
correspondingly varying :the poesition of the
regulating-valverelativelyto itsseats. . Upon
an accretion of pressure in'the delivery:pipes
and the communicating lower sections of the
main: casing and diaphragm-ehamber beyond
the normal and required degree:the upward
movement:of the diaphragm induced thereby
acts primarily to close the regulating valve19,
and thereafter the continued upward niove-
ment of the diaphragim carries ‘the casing 11
away from the face of the relief:valve,; thelatter
being prevented from following the casing by
its' connection, through the rod 23, with: the
regulating-valve, and’ fluid will 'then escape
around the periphery of the relief-valve, and
through the openings 11:in its case :into the
iellef pipe 18 until the pressure is sufficiently
reduced to-enable the spring 15 to move the
casing 10 into contact with the relief:valve,
closing the escape of tluid ‘and: admitting of
the subsequenb opening of: the 1'e(v111at1no-
valve to the proper degree for a Contmmnce
of supply.

g The application.of my improvements effects
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an economy in construction by combining in
one main casing facilities for regulation of
supply and relief of exeess of delivery-press-
ure, and in operation is advantageous in re-
dnelno liability to leakage by a reduction of
the numbel of pipe- connections employed and
in the readiness of access to the several parts
for renewal or repair, as desired.

I claim herein as: my invention—

1. :Tn a combined pressure regulating and -
relieving apparatus, the combination of apress-
ure-regulating valve actuated by movements
of a flexible diaphragm under: variations of
pressure thereon, and arelief-valve connected
to the regulating-valve and effecting the dis-
charge of fluid thl‘OUOh an opening ‘in the
dmphmom casing : by: being: held stationary
1el‘mL1vely to the dnphmom upon the closing
of the regulating-valve, substantially: as seb
forth.

2. Ina eombined pressure regulating and
relieving apparatus, the combination of a main
casing, a flexible diaphragm extending across
a diaphragm-chamber therein, a relief-valve
seated in a casing secured toscud diaphragm,
the casing 1)01110 provided with openings on
the side thel eof farthest from the relief- valve,
a balanced: pressure-regulating valve govern-
ing commuunication between A Supply pipe
fmd the main easing, a rod or link colnnecting

said regulating:valve with: the rvelief- valve, a
spring bearlnv against the relief-valve easing
on the end fdl‘bh&bb from theregulating- Valve
and: delivery: and relief pipes connected to
the main ‘easing on opposite sides, respect-
ively, of the diaplhragni, substantially as set
forth.

3.: The combination of a main casing;'a bal-
anced pressure - regulating valve governing
ports or openingsin asupply-casing connected
thereto, arod connecting said regulating-valve
with arelief-valve fitting against 4 valve-cas-
ing connected to o flexible diaphragm, and a
spring bearing against: the casing of said re-
lief-valve, substantially as set forth.

In testimony whereof I have herennto set
my hand.

GIEO. WES'L‘INGHOUSE, JR.
Witnesses:

J. SNOowWDEN BrLL,
R. H. WHIITLESEY.
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