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To all whom it may concern: |
Beit known that I, JoEN B. W ARING, a citi-
zon of the United States, and aresident of Bast
“Orange, Essex county, State of New Jersey,
s have invented new and useful Improvements
in Valves, of which the following is a specifi-

cafion, reference being had to the accompa-

nying dm’mnﬂ*s, formmﬂ' part thereof.

- This invention relates to valves adapted

10 for the regulation or reduction of pressures

and for controlling the flow of a fluid froma
high pressure to a low pressure, and 80 regu-

lating the flow of the fluid as to preduce a

sure beyond the valve.

15 | -
My invention consists in the provision of

an axially-pivoted conical ported valve for |

such purpose controlied by the pressure pro-

duced by the restrictive and regulating ac-.

tion of the valve, and, further, in the

20 provi-

seat and also actuates a compensating device
tending to press the valve away from its seat;

termined pressure is
valve tight upon its seat.

My invention further consists in 1mprﬂved
means whereby a very delicate controlling
action is had and in various lmprovements
in econnection and combinations of parts.

I will now describe the pressure -reducing
valve emb{}dymg my invention illustrated

30

35

in the accompanying drawings and will there— |

~ after point out my invention in claims. .

Ficure 1 is a lonﬂ'ltudmal vertical Seetlﬁnf

g0 of a red ucing-valve embt}dymﬁ' myinvention.

Fig, 2 is a transverse vermcal seetlon of the

same.

The casing in the embodlment ot my 11:1-"

vention shown is a body part formed of a sin-

45 gle casting 1 and provided with a high-pres-

sure chamber 2, a low-pressure chamber 3,
and a compensating chamber 4, wherein the
high pressure against the valve is balanced..
The end of each of these chambers is covered

umfm m predetermined low pressnre Or pres-

and my invention further consists in the com-
bination, with means for opposing or equal-
izing the fluid-pressures upon the valve, of
additional pressure means whereby a prede-

exerted to make the
{ in within which is located a pressure block or 8o

| pres

the valve-seat 17.

ressure ehamber the cap 6 of the low-pres-
sare chamber, and the cap 7 of the compen-
sating chamber The low-pressure chamber
has lateral branches 8 9, the pressure-piston
10 being located in the bmnch 8, shown as a 55
lemwable eylinder, for greater convenience
in construction, and the eempensatmﬂ' spring
11 being Iaeated in the branch 9 and the ends
of these branches being covered by remov-
able caps 12 and 13, Iespeetwely A rod 14 %o
from the piston extends loosely through the

cap 12, so that the piston receives freelv the

pressure of the atmosphere at its oater face,
and an adjusting-serew 15 is provided forthe
compensating spring 11, this serew 15 having 65
a head seated in the ca,n 13 against. a pack-
ing-ring and having a nut 16 engaging the
outer end of the eompensating spring 11.

The valve-seat 17 is shown as. of coniecal

'form and seated in an opening between the 7o

sion of improved means Whereby the high | high-pressure chamber 2 and the low-pressure

pressure tends to press the valve against its

chamber 3 and clamped against a shoulder by
the externally - threaded annunlar nut 16.

The valve-seat also has a bearing therein for

the valve-stem 19, and this stem also has a 75 -
bearing in the ring 20, which is clamped
against a shoulderin an opening between the
low-pressure chamber 3 and the compensat-
ing chamber 4, and has a recess formed there-

piston 21, shown as having a ball-and-socket
c{mnectmn with the rear end of the valve-

stem 19,and a diaphragm 22, the outer periph-

ery of which is clamped. agamst the. . face of

| the ring 20 by the annular externally- thread- 85

ed nut 23 bears against the face of the pres-

fare - blecl{ 91 and transmits to the valve-

stem and valve the pressure in the compensat-

ing chamber 4, and as this compensating
chamber 18 connecbed by.a duct 24 with the go
‘high-pressure chamber 2 thispressure is tha,t

of the high- -pressure chamber. |

The valve 25 is shown as of eomcal form
and fitting against the valve-seat 17 and mov-
able rota,twely relatively thereto-and having g:
a plurality of ports which when the valve is
wide open correspond with similar ports in
The-conical form of the
rotary or oscillating valve permits a very

so by a removable cap-=the cap 5 of the high- | much larger area of portq for a given diame- 100
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tor of valve than a flat valve, while retaining
the important feature that the valve is selt-
adjusting to compensate for wearand embody-

~ing the many well-known advantages of a

conical valve and seat. |

It is designed to balance the valve exactly
by the pressure from the compensating cham-
ber transmitted by the diaphragm and pres-

sures there would beno tendency to move the
valve in either direction, and therefore no
pressure of the valve against its seat. AsS
some pressure of the valve against its seat

will be necessary to insure tightness of the

valve, I propose to provide this pressure by
a pressure-spring 26 between the valve 25 and
cap 5 and to provide for each valve a pres-

sure-spring adapted for the pressures under

which the valve is to be worked. 'This pres-
sure-springprovidesapredetermined pressure
altogether independent of the variations of
the high pressure and justsuch a pressure as
is required to insure tightness of the valve,
while the diaphragm compensating device in-
sures a balancing of the fluid-pressures un-
der all variations of the high pressure.

The valve isactuated by a controlling mech-
anism comprising the pressure- piston 10,
above described, receliving the low pressure
against its inner face and the atmospheric
pressure against its outer face and having an
inner rod 23 engaged by an operating-arm 27
on the valve-stem 19, and the compensating
spring 11, above described, engaging a loop
at the inner end of the inner piston-rod 2.
The construction permits of the employment
of an operating-arm 27 of considerable length,
whereby a considerable leverage 1s gained
upon the valve and a delicate controlling ac-
tion assured. |

It will be noted that the construction per-
mits ready access to and the insertion and

removal of all parts of the valve.

Itisobvious that various modifications may
be made in the construction shown in the

drawings and above particularly described

within the spirit and scope of my invention.
What I claim, and desire to secure by Let-
ters Patent, is— |
1. The combination, with a casing having a
high-pressure chamber and a low-pressure

chamberand a ported valve-seat between said-

chambers, of a ported axially-pivoted valve
and means for actuating the same rotatively,
the valve being arranged so that the high
pressure tends to press the valve against its
seat, and compensating means engaging the
valve-stem but permitting rotation thereof
independently of the compensating means,
whereby the high pressure is also exerted 1n

“opposition to the tendency to press the valve

agalnst 1ts seat. |
2. Thecombination, with a casing having a
high - pressure chamber and a low-pressure
chamberand a ported conical valve-seat there-
in, of a ported axially-pivoted conical valve

With such balancing of pres--

}
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the valve being arranged so that the high

pressure tends to press the valve against its

seat, and compensating means engaging the
valve-stem but permitting rotation thereof
independently of the compensating means,
whereby the high pressure is also exerted in
opposition to the tendency to press the valve
against 1ts seat.

3. The combination, with a casing havinga
high- pressure chamber and a low-pressure

chamber and a valve-seat therein, the low-

pressure chamber having lateral branches lo-
cated at a distance from the valve-seat, of an

axially-pivoted valve and stem and an actu-

ating-arm on the valve-stem, the actuating-
arm being located in such low-pressure cham-
ber extending to a point between the lateral
branches of the low-pressure chamber, a con-
trolling-piston fitted to reeciprocate in one of
the lateral chambers and a compensating
spring located in the other lateral chamber,
the piston and compensating spring being

| joined together and engaging the actuating-

arm of the valve in proximity to the end
thereot. | |

4. The combination, with a casing having a
high - pressure chamber and a low-pressure
chamber and a valve-seat between said cham-
bers, of an axially-pivoted valve arranged so
that the high pressure tends to press the valve
against its seat, a valve-stem extending into
the low-pressure chamber, an actuating-arm
on the valve-stem and in the low-pressure

chamber, and compensating means working

against the valve-stem but permitting rota-
tion thereof independently of the compensat-
ing means, whereby the high pressure is also
exerted in opposition to the tendency to press
the valve against its seaf, and a controlling
device actuated by the low pressure and ac-
tuating the valve-arm. : -

5. The combination, with a casing having a
high - pressure chamber and a low-pressure
chamber and aported valve-seat between said
chambers, of an axially-pivoted ported valve
arranged so that the fluid-pressure tends to
press the valve against its seat, a valve-stem
extending into the low-pressure chamber, an
actuating-arm on the valve-stem and in the

low-pressure chamber, the casing having a

compensating chamber receiving the high
pressure and having a diaphragm transmit-
ting such pressure to the valve-stem in oppo-
sition to the tendency to force the valve
against its seat, but permitting the valve to
rotate independently of the diaphragm, and
a controlling device actnated by the low pres-
sure and actuating the valve-arm.

6. The combination, witha casing having a
high - pressure chamber and a low-pressure
chamberand a ported valve-seat between said
chambers, of a ported axially-pivoted valve

| arranged so that the fluid-pressure tends fo

press the valve against its seat, the valve-
stem extending into thelow-pressure chamber,
an actuating-arm on the valve-stem and in

and means for actuating the same rotatively, | the low-pressure chamber, the casing having
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a compensating chamber and a diaphragm.
‘receiving the high pressure, a thrust-plate be-
tween the diaphragm and the valve-stem |
transmitting the high pressure to the valve- |
stem in opposition to the tendency to force .
the valve against its seat, but permitting the

valve to rotate independently of the dia-

phragm and a controlling device actnated by

~ thelowpressure and actuating the valve-arm.

10

" fluid from one chamber to the other and |
| against its seat with a predetermined pres-

20

25

7. The combination, with acasing havinga
high - pressure chamber and a low-pressure
chamber, of a valve controlling the flow of

means for actuating such valve rotatively, a
seat for the valve, the valve being arranged
so that the fluid-pressure tends to press the

valve against its seat, and compensating

means controlled by the fluid-pressure in op-
position to the tendency to force the valve

against its seat whereby the fluid-pressures :

upon the valve are balanced, and an addi-
tional pressure device exerting its pressure

‘independentlyof the fluid-pressures for press-

ing the valve against its seat with a prede-
termined pressure. - ' |

8. The combination, with a casing havinga
high-pressure chamber and a low-pressure

chamber and a ported valve-seat between said-

~ chambers, of a ported axially-pivoted valve

30

40

and means for actuating the same rotatively,
the valve being arranged so that the fluid-
pressure tends to press the valve against its

seat, and compensating means controlled by

the flunid-pressure in opposition to the tend-

35 ency to force the valve againstitsseat, where- |
by the fluid-pressares upon the valve are bal- .
“anced, and an additional pressure device ex-

erting its pressureindependently of the fluid-
pressures_for pressing the valve agaiust its
seat with a predetermined pressure.

9. The combination, with a easing havinga

3

| high - pressure chamber and a low-pressure

A—

chamber and a ported conical valve-seal

therein, of a ported axially-pivoted conical-

valve and means for actuating the same ro-
tatively, the valve being arranged so that the

fluid-pressure tends to press the valve against

its seat, and compensating means controlled

by the fluid-pressure in opposition to the

tendency to force the valve against ifs seab

whereby the fluid-pressures upon the valve

are balanced, and an additional pressure de-
vice exerting its pressure independently of

the. fluid - pressures, for pressing the valve

sure. .

10. A valve meehéni_srﬁ having a high-pres-

sure chamber and a low-pressure chamber
and a conical ported valve and valve-seat for

controlling the passage of fluid between such

chambers, flunid-actuated means for compen-
sating the pressure between the valve and

its seat, and fluid-actuated means for adjust-

ing the said valve on its seat, substantially
as set forth. N

-11. A valve mechanism having a high-pres-
sure chamber and a low-pressure chamber

6o

and a conical ported valve and valve-seat for

controlling the passage of fluid between such

chambers, fluid-actuated means for compen-
sating the pressure hetween the valve and
its seat, luid-actuated means for adjusting
the said valve on its seat, and resilient means
for exerting determinate pressure between
the valve and its seat independently of the

fluid-pressure. - 1
Signed at New York, N. Y., this 20th day of
| June, 1901,

JOHN B. WARING.

 Witnesses: |
~ HERBERT H. GIBBS,
HENRY D. WILLIAMS.
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