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To all whom it may concerw:

Be it known that I, ROBERT HARDIE, a citi-
zen of the United States, and a resident of Chi-
cago, in the county of Cook and State of 1lli-
nois, have invented certain new and useful

Improvements in Pressure-Reducing Valves,

of which the following is a specification.
This invention relates to pressure-reducing

devices or valves, and has for 1ts object 1m-

provements in the construction of this class

of valves to correct the want of aceuracy of

such valves as heretofore made when em-
ployed toreduce a very high storage pressure

to a comparatively-low working pressure and

when the variations of the pressure of the ac-
tive fluid extend over a wide range at the
source of supply—as, for instance, when the
fluid is contained in a reservoir under initial
pressure many times greater than the desired
working pressure and is utilized until its pres-
sure about equals the working pressure.
Thisinvention consists of the combination,
with a valve adapted to close a passage from
the high-pressure side to the low-pressare or

working side of the device, of a piston fitted
in a cylindrical bore and exposed at one side-

to the high-pressure and at its other side to
the low or working pressure side of the de-
vice, a diaphragm connected to the piston and
valve and located in a chamber open to the
low or working pressure, and an adjustable
spring arranged to act in opposition to the
low pressure acting on the diaphragm. The

invention also provides a means for closing
the valve-opening should the valve from any

cause, as the breakage of its stem, be abnor-

- mally raised from its seat, sald means con-
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sisting of a.collar or piston on the stem of the
valve, formed to fit into and then close the
valve-opening when the valve is brought to
rest by coming in contact with a part of the
body of the device after being abnormally
raised. S . -

The accompanying drawing represents in
central vertical section a pressure-reducing
valve embodying my invention, and to which
I will refer to more fully describe the nature
and operation of my improvements.

The body a is a suitably-formed casting
having an inlet ¢’, by which it may be con-
nected by the pipe b to the source of supply,
which may be a reservoir containing com-

pressed air or other elastic fluid, and an out- |

is to be actuated by the

-closed by a plug <.

let ¢?, by which 1t _may be connected by the
pipe ¢ to the engine or other motor device that

pressure. In theé body is formed the conical
valve-seat d, to which is fitted the valve ¢ in
theordinary manner. Thestem ¢ of the valve
e is provided with a piston or collar f, prefer-
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ably integral with the stem and valve and

which is so located with relation to the valve

that it will enter and close the valve-opening

when the valveis arrested in its upward move-

ment by contact with the cap o’, which closes
the opening in the body through which the

valve-seat is formed and the valve inserted
in the device. This excessive movement of
the valve e will occur only from accident—as,
for instance, the breakage of the valve-stem
below the piston or collar f—and at such time
the piston or collar f will practically cut off
the high-pressure from the low or working
pressure side of the device, and any slight es-
cape of fluid that may occur, tending to raise
the working pressure above the normal, will
be provided for by means of a safety-valve
usually used for this-purpose. |
Below the valve-seat d and in alinement
axially therewith is formed the cylindrical

bore g, in whichis fitted the piston /2, secured
This piston is

to the stem e’ of the valve e.
preferably of the cup-packing kind and 1s
provided with a suitable lInbricant,which may

also act as a liquid seal therefor through a

hole formed through the side of the bore g,
The piston £ is subjected
on its upper side to the action of the high-
pressure fluid-supply and is made of such
area that its surface exposed to such supply
normally balances the pressure under valve

e. The lower end of the piston % is provided
with a collar 7/, for the reception of which &
shounldered recess is formed on the lower end

of the cylindrical chamber g, and this collar
by contact with the shoulder of the recess acts
as a stop to prevent the valve e opening too

far in ordinary working, for should the dia-
phragm j break the valve might move into
This shoulder

its extreme upper position.
and collar also limit the distance the dia-

phragm can be moved and relieve the dia-
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phragm of the whole force or power of the -

spring g when there is no pressure in the de-

vice.

The diaphragmjcloses a chamber’, located
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immediately below the C}lmdllcal bore ¢ of | nation of a body having a VELlVB seat, a  valve

the body, by being clamped between the
flange of said chamber and the retaining-ring
or fmmel a collar m being 1nterpesed be-
tween the dlaphl agm and the piston / and a
washer n placed on the outside of the dia-
phragm, the whole—viz., the washer #, the
dlaphl an'm 7, the collar m and the plston Jr—

- belng 11w1d1y secured on the stem ¢’ of the
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valve e by the nut o. The chamber k is in
communication with the outlet ¢®* through the
passage p, the fluid under the reduced or
working pressure thus acting on the dia-
ph1 agm 7 to tend to close the valve e.

To counterbalance the low working pres-
sure on the diaphragm 7, so that the device
will operate to supply and maintain a con-
stant desired working pressure at the outlet
*, the spring ¢ is caused to bear against the
washer n onthe under side of the diaphragm,
it being upheld thereagainst by seating in a
yoke-piece r, which is cannected to the ring
of the frame { by means of the bolts and nuts
s s. The nuts of these bolts are arranged to
hold the yoke-pieces in different positions, so
that the spring ¢ may be more or less com-
pressed, according to the required upward
forces necessary to oppose the pressure act-
ing downwardly on the diaphragm to cause
the devicetoact under the desired conditions.

I claim as my invention—

1. In a pressure-reducing valve, the combi-
nation of the body of the devme having a
valve-seatand acylindrical borein a,hnement
a valve fitted to the valve-seat, and a plston
connected thereto fitted to the cylindrical

bore, one side only of said piston being ex-

posed to the high-pressure inlet of the device
to cause it to act to close the valve against its
seat, a diaphragm located in a chamber of the
body and connected to the valve and piston,

said chamber being in communication with

- the other side of the piston and with the out-
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let or working-pressure side of the device and
a spring arranged to act on the diaphragm in
0pp081t10n to the force of the low pressure
thereon.

2. In a pressure-reducing valve, the combi-
nation of the body of the device having a
valve-seat and acylindrical borein alinement,
a valve fitted to the valve-seat, and a piston
connected thereto fitted to the cylindrical
bore, one side only of said piston being ex-
posed to the high-pressureinlet of the device,
a diaphragm locatedina chamber of the body
and connected to the valve and piston, said
chamber being in communication with the
other side of the piston and with the outlet
or working-pressure side of the device and a
spring arranged to act on the diaphragm in

~opposition to the force of the low pressure

thereon and a collar on the lower end of the
piston arranged to bear against a shoulder of
the cylmder to limit the movement of the
valve and the diaphragm.

. In apressure-reducing valve, the combi- |

fitted to close said sea,t means for opposing
the high pressure acting on the valve to open
it, and a collar or piston connected to the
stem of the valveand fitted to close the valve-
opening, should the valve from any cause be

abnormally raised from its seat.

4, In a pressure-reducing valve, the combi-
nation of the body of the device having a
valve-seatandacylindrical borein ahnement
a valve fitted to the valve-seat, and a plstou

connected thereto fitted to the cylindrical

bore, one side only of said piston belng ex-
posed to the high-pressure inlet of thedevice,
to cause it to act to close the valve against
its seat and a collar or piston connected to
the stem of the valve and fitted to close the
valve - opening should the valve from any
cause be abnormally raised from its seat.

5. In a pressure-reducing valve, the combi-

‘nation of the body of the device having a

valve-seat and acylindrical borein alinement,
a valve fitted to the valve-seat, and a piston
connected thereto fitted to the cylindrical
bore, one side only of said piston being ex-
posed to the high-pressure inlet of the device
to cause it to act to close the valve against

its seat, a diaphragm located in a chamber of

the body and connected to the valve and pis-
ton, said chamber being in communication

| with the other side of the piston and with the

outlet or working-pressure side of the device,
a spring arranged to act on the diaphragm in
opposition to the force of the low pressure
thereon, and a collar or piston connected to
the stem of the valve and {fitted to close the
valve-opening, should the valve from any
cause be abnormally raised from its seaft.

| 6. Inapressure-reducing valve, the combi-
nation of the body of the device having a

valve-seat and a eylindrical borein alinement
(with a shouldered recess at its lower end), a

valve fitted to the valve-seat, and a piston
connected thereto fitted tothe cylindr‘ical bore
(and having a collar at its lower end), one
side of said piston being exposed to the high-
pressure inlet of the device, a diaphragm lo-
cated inachamberof the body and connected
to the valve and piston, said chamber being
in communication with the other side of the

piston and with the outlet or working-pres-.

sure side of the device, a spring arranged to
act on the diaphragm in opposition to the
force of the low pressure thereon, and a col-
lar or piston connected to the stem of the
valve and fitted to close the valve-opening,
should the valve from any cause be. abnm-
mally raised from its seat.

Signed at Rome, in the county of Oneida and
State of New York, this 29th day of -March,
A. D. 1899,

ROBERT HARDIE.

Witnesses:
GEO. D. LITTLE,
>. A. DOHN,
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