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To all whom it may concern:

Beit known thatl, ARTHURW CASH, a citi-
zen of the United States residing at Newark
in the county of Essex and State of New Jer-
sey, have invented certain new and useful
Improvements in Pressure Reducing and

Regulating Valves; and I do hereby declare

the f(:v]lo*vmnﬂP to be afull, elear, and exact de-
scription of the invention,_ such as will enable
others skilled in the art to which it appertains
to make and use the same, reference being
had to the accompanying drawmﬂ's and to let—
ters and figures of reference marked thereon,
which form & part of this specification.

This invention relates to certain improve-.

ments in that class of valves commonly
known as *‘pressure reducing or regulating
valves.”

It has for its objects the reduction of the
cost and the simplification of construction to
secure a valve which will be effective and
positive in its operations and one that is
adapted for a wide range of service under
greatly - varying conditions, and to obtain
other advantages and results, some ¢f which
will be referred to hereinafter in connection
with the description of the working parts.

'The invention consists in the improved
pressure reducing or regulating valve and in
the arrangements and combinations of parts
of the same, all substantially as will be here-
inafter set forth and finally embraced in the
clauses of the claim., ' |

Referring to the accompanying drawings,
in which like characters of reference indicate
corresponding parts in each of the views, Hig-
ure 1 is a central vertical section of a regu-
lating or reducing valve of my improved con-
struction; and Fig. 2 is a section taken at
line x, a certain center yoke being removed
to show the arrangement of yvoke-operating
levers more clearly. Fig. 3 is a plan of a
yoke, indicating the location of the bearings
on the under side for certain studs for limit-
ing the downward movement of said yoke to-
ward certain levers arranged beneath; and
Fig. 4 is a detail side elevation of one of said
studs. -

In said drawings, 1 indicates a main valve
body or casing having two separate compart-
ments A and B, divided by a web or parti-

tion 2, shaped to lie concentrie with or paral- | a serew-stud 23.

I lel to the outer walls of the casing orotherwise

formed to permitthe formation of twocircular

valve-ports 3 3 and seats disposed opposite

one another and communicating one with the
other.
ends 4 5 to receive inlet and exit pipes for
the steam or compressed fluid, and at one
side is open and threaded, as at 6, to receive

a right and left threaded spanner-nut 7, by

whlch said body 1 is connected to a bowi-
shaped diaphragm-chamber casing 3, which is
correspondingly threaded and is open to per-

| mit the passage therethrough of a valve-stem

9, which works longitudinally on suitable
bearmﬂs 10 10, formed on said body and dia-
phra,n'm~ea,51nn'

Across the open top of the dlaphmﬂ'm cas-

ing 8 is secured a flexible diaphragm 11,
which is held in position at or near its edges
by the diaphragm-hood 12, which is flanged,
as at 13, to engage a corresponding flange 14

Said body 1 is provided with threaded
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on the easing and has a small annular head

15 near its outer edge adapted to reston the
diaphragm at or near its edge and make a
fluid-tight joint when the hood is bolted or
secrewed down upon the said casing 8 by
means of the bolts or serews 16.

The diaphragm 11 may be of any suitable
material. It may be of one thin plate or a
plurality of plates, as the pressure may re-
quire or render desirable.

The hood is centrally open and provided
with a female thread 17, and in the opening
is screwed a thimble-shaped dome 18, at the
top of which is secured a pivotal spring-grip
19, adapted to engage the upper end of the
spual spring 20 and hold the spring up in
place, the said grip being formed in any suit-
able manner to hold the spring and resist
both tension and ecompression for purposes
hereinafter described. The pivotal grip 19
is preferably secrewed upon the inner end of

a shouldered screw 21, arranged in a hole in

thethimble ordome and adapted toturn there-

in or permit the thimble or dome to be serewed

down with but disarranging the spring 20.
The lower end of the spring 20 is also pro-
vided with a grip 22 similar to the grip first
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described, which is at the center provided

with a female thread to permit of being
screwed down tightly upon the upper end of
-Said stud 23 passes through
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a clamp-nut 24 and diaphragm 11 from a yoke |

25 beneath the said diaphragm in the cham-
ber of the casing 8. The said nut on the un-
der side is provided with an annular rib 26,
whichextends around the central perforation
of the diaphragm, clamping said diaphragm
between the nut and yoke, so that the dia-
phragm is rendered impervious to the com-
pressed fluid. Said yoke 25 at its opposite
extremities extends downwardly or forms
tongues 27, which enter between the prongs
of bifurcated levers 28 and are pivotally held
therebetweeun by pins 29, which are in turn
held in place by cotter-pins 50. Irom said
downwardlv-cxtending tongues the said bi-
furcated levers extend oppositely inward to-
ward one another and connect with the valve-
stem 9 at its upper bifurcated extremity, the

as shown in Fig. 2, and being perforated to

receive a pin 31, by which said levers and

stem are pivoted together. The levers 23 are
fuleramed on pins 32,slidably arranged in ful-
crumal studs 33, formed or cast integral with
the casing 8, the ends of the said pins 32 be-
ing flattened, as in Fig. 1, and thus adapted
to move in horizontal grooves 331, formed in
said studs, to prevent the partsfrom jamming.
Said studs 33 may be extended above the level
of the tops of the levers and serve as stopsor
stems 34, adapted to limit the downward
movement of the yoke and its connections.
The pin 31 forconnecting the leversand valve-
stem 1is preferably held in operative position
by means of downwardly-extending lugs 35,
which extend to and lie at or .near the oppo-
site ends of the pin and prevent material lon-
oitudinal movement of the same. o

Theyoke 25iscentrally fastened tothe lower
or innersideof thediaphragm 11 and extends
oppositely a little beyond the studs 34, where
theyturndown toformthearms27andengage
the outer ends of thelevers above referred to.
The intermediate fulecrums 32 are nearer to
the arms 27 than to the valve-stem 9, and thus
the length of movement is increased and the
movement accelerated. Thus the limited
movement of the single-sheet diaphragm ef-
fects a greater movement of the valve, ample
to permit a free flow therethrough when
opened. The movement of the diaphragm
controls both the opening and closing move-
ments of the valve. |

The lower end of the valve-stem 9 passes
loosely through a circular double-seated valve
36 and secured thereto by means ¢of a nut 37,
which may be locked by means of a cotter-
pin at the lower extremity of said stem. Said
valve may be provided with radial wings 38
33, adapted to engage the walls of the valve-
ports 3 and hold the said valves centrally in
proper operative posibion.

IFrom the outlet-chamber b a small groove
boring or channel 39 extends through the up-

, per neck portion 6 of the body and communi-

cates with a hole, echannel, or port 40 through

the lower threaded part 41 of the diaphragm- |
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casing 8, so as to provide an open passage
between said chamber B and the chamber on
the under side of the diaphragm. |
In operation steam orother fluid under pres-
sure passes into the chamber A and flows
through the ports 3 in the partition or web 2
intothe chamber I3 should the valves beopen,
the said steam passing between the wings 38.
From the chamber B the steam flows to & po-
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sition to be utilized as a motive force or as a .

heating medium or otherwise through the end
4 and exit-pipe attached thereto. Italsoflows
through the passage or channel 89 40 in the

‘neck 6 41 of the device into the chamber in

the casing 8§ below the diaphragm 1, bearing
on said diaphragm to flex the same and force
upward the nut 24 against the power of the
spring 20 and the yoke 25, bolted to said nut.

The upward movement of the yoke tends In

tarn to lift the outer arms or ends of the le-

fe

vers 28 and lower the inner ends and with

them the stem 9, forcing down said stem, and
should the pressure be sufficient closing the
valve against the valve-seats,so that a further
flow of steam into the chamber B is prevented

Q0

until the pressure in the chamber I is re-

duced. Asabove intimated, the power of the
steam is counteracted and resisted by the
power stored in the spring 20, which power
may be increased or diminished by increasing
or diminishing the tension or compression of
the spring. The thimble may be turned in
its threaded opening to increase or diminish

' said tension by means of a wrench applied to

the shoulder 45, which may be square, hex-

agonal, or other shape in plan to permit the

said wrench to turn the same. The pivotal
pin 21 permitsoftheadjustmentof thethimble
without interference with the arrangement of
the spring, The amount of adjustment of the
thimble and spring is in accordance with the
desired or predetermined pressure against the
under side of the diaphragm. For example,
should I desire to reduce the pressure in the
chamber B and connections to five pounds
per square inch I would by means of the ad-
justable thimble or dome adjust the compres-
sion-spring 20 so.that its stored energy would
be equal to a force of five pounds per square
inch on the effective area of the under side ot
the diaphragm. Should the pressure in the
lower diaphragm-chamber exceed five pounds
per inch, then would it overcome the resist-
ance of the spring and close the valve. A
reduction of the pressure to or below the de-
sired normal again effects an opening of the
valve, as will be understood.

It is at times desirable to reduce the high
pressure from or in the inlet-chamber A to a
regulated pressure less than atmospheric
pressure in the chamber B and its communi-

cating pipes and to constantly maintain this

low pressure regardless of the quantity or vol-
ume used. To such cases the grips at the

opposite ends of the spring are made fast to

said ends, so that at will the power of the
spring may be changed from compression-
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powef to that of tensibn, the shouldered serew ! a small separate pipe, which is connected

loosely fastening the upper end of the spring
in such a manner that when the thimble or
dome is screwed upward or away from the
diaphragm the condition of said spring will be
converted from that of compression to that
of tension sufficient to resist or counteract
any predetermined or required pressure act-
ing on the diaphragm. Forexample, if it is
desired to reduce the pressure in the outlet-

chamber B to two pounds per square inch be- |

- low normal atmospheric pressure the spring
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connection 18 will be run back or away from

the diaphragm until the spring is under suffi-
cient tension to just resist or counteract a

force of two pounds per square inch on the |

effective area of the diaphragm. The pres-
sure on the inner side of the diaphragm being
now two pounds per square inch less than
that of the atmosphere acting against the up-
per or outer surface of the diaphragm, when-
ever for any cause the pressure in outlet-
chamber B and the diaphragm-chamber in
communication therewith becomes less than

two pounds vacuum the full atmospheric

pressure acting against the outer side of the
diaphragm forces the latter inward, and this
movement being transmitted through the dia-
phragm center yoke 25, reversing levers 28
28, and stem 9 to the double-seated balanced
valve 86 causes the latter to partially or en-
tirely open, and thereby admit a renewed sup-
ply of pressure from the inlet-chamber A to
the outlet-chamber B. Reversely, whenever
the pressure in chamber B reaches a point
nearer the atmosphere than the required two

pounds vacuum it overbalances the atmos-

pheric pressure acting against the opposite
side of the diaphragm and in conjunction

with spring 20 moves the diaphragm outward, |

which movement is transmitted, as before de-
scribed, to valve 86, causing the latter to par-
tially or entirely close, and thereby restrict or
entirely cut oif the supply ol high pressure
from the chamber A. |

It frequently becomes desirable or neces-
sary to control the operations of the valve by
the steam or fluid pressure from some distant
point, as from a large reservoir or receiver

supplied by a comparatively long and small ;

pipe and a small reduecing-valve. - In such
cases, owing to friction, it 18 often necessary
to have a considerably higher pressure imme-
diately at the outlet side of the valve in order
to supply the large volume required in the re-
ceiver. Ior such purposes the closable port-

openings 39 40 have been provided, whereby |

in Joosening the right and left spanner-nut 7
and partially rotating the diaphragm-cham-
ber 8 the ports 3940 are thrown out of register,
and thereby direct communication between
outlet-chamber B and the diaphragm-cham-
ber is cut off. In order to govern the supply
of steam or fluid passing through the valves,
1t now becomes necessary to connect the dia-
phragm-chamber 8 to the distant receiver by

to diaphragm -chamber 8 by removing the
threaded plug 45. (Shown in Fig. 1.)

Having thus described the invention, what
I claim as new is— |

1. In a pressure reducing or regulating

valve,the combination with a suitable casing,
of a valve and its valve-stem, and a flexible
diaphragm attached tosaid stem, and a spring

gripped at one end to an adjustable fixture

and at the opposite end gripped to the said
diaphragm and valve-stem and adapted to be
converted from a state of compression toone
of tension, or vice versa, substantially as set
forth.

2. In a pressure reducing or regulating

valve, the combination with a suitable casing
having a flexible diaphragm therein, of a yoke

| at one side of said diaphragm and a spring-

grip at the other attached to sald yoke, a
spring gripped to said yoke and adapted to

| be converted from a state of tension to a state

* I

of compression and vice versa, levers pivoted

to said yoke at their outer ends and at their
inner ends pivoted upon a common valve-
stem, said levers, intermediate of their piv-
ots, each having fulerums within said cas-
ing and a balanced valve, all arranged and
combined substantially as set forth.

3. In a pressure-reducing valve, the com-
bination with the casing,

phragm, and at its opposite ends having a
pair of reversing-levers 28, 28, connected
thereto and extending toward one another
into connection with a valve-stem and ful-
crumal bearings interposed between the yoke
and stem connections of said levers whereby
downward movement of:the diaphragm and
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flexible diaphragm -
and spring, of a yoke attached to said dia-
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yoke will effect an upward movement of the .

stem and valve, said fulecrumal bearings ex-
tending toward the yoke and serving to limif

| the movement of the yoke in the direction of

the levers, substantially as set forth.

4, In a pressure reducing and regulating
valve, the combination with the main valve-
body having two separate compartments A,
B, divided by a web having parallel parts
with opposite communicating valve-ports 3, 9,
said body having only three ways or openings
out therefrom one of which communicates

| with a flexible diaphragm-chamber, formed

in a casing attached to said valve-body, a dia-

‘phragm arranged in said chamber, a spring
outside of said diaphragm and connected at

one end to said diaphragm, a yoke attached
to the inside of said diaphragm and extend-
ing oppositely from the point of attachment

| tosaid diaphragm beyond the fulerumal bear-

l

ings of the reversing-levers, a pair of said re-
versing-levers connected at their outer ends
to said yoke, and at their inner ends to a
valve-stem and fulerumed between said con-
nections,the fulerumal bearings of said levers
being disposed nearer to the connections of
said levers with said yoke than to the connec-
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{ions with the valve-stem,and said valve-stem | In testimony that I claim the foregoing I
extending through the onening of communi- | have hereunto set my hand this 26th day of
cation between the casing and body and be- | February, 1901.

ing provided with a balanced valve insertible ARTHUR W. CASII.
5 through said opening of communieation to Witnesses: |
the opposite seats provided for said balanced | CHARLES . PPELL,

valve, substantially as set forth. ; DANIEL BRADLEY.
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