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To all whom it may concern : '
- Be it known that I, WILLLM[ THO'\IAS, of

Jersey City, Hudson counts, New Jersey, (as- |
gignor to WirL A. BABCOCK, of South Coventry,
Connecticut,) have 1nvented certain new and

nseful ITmprovements in Pressure- Regulating

~ Valves, of which the {ollowmg is a speclﬁ(,a,-

10

tion.

My inveution relate.s to those valves which |

are placed upon the delivery-pipes of res

ervoirs of compressed air or other fluids, to

deliver ‘the same under a coustant reduced

- pressure, and which nsnally consists of a dia-

A

_ phragm connected to a valve controlling the

high-pressure orifice, which diaphragm is ex-
posed on 1ts inner side to the reduced pressure

~ of the air or gas, which constantly tends to

20

close the valve, while a spring acting on the

outer side of the diaphragm wnsta,ntly tends

to depress the diaphragm and open the valve,

which tendencies, balancing each other, render

- the delivery uniform undel the desired red uced

2

pressure.

- My invention aims to provide a valve of thlb_
class which, while Dbeing sensitive and effi-

- clent, shall embody a compact, simple, and in-

| I, 7 ..30-

expensive construction; and to this end my

- Invention consists in the relative arrangement

- of the diaphragm and the high-pressure valve
and the connection between them ; also, in the |
form of the valve-casing, and in othel deta,llcs,-

- as hereinafter fully set forth.

| ",_f*presents a central vertical section of my
35
"~ same, with the dmphraﬂ*m and top plate re-

_40

Figure 1 of the accompanying thgm mgs
im-
proved valve; and Fig. 2, a plan view of the

moved.

My improved v alve has been more especially
designed for those antomatic hydratlic air-
compressors now used in bars for pumping or
expelling malt or carbonated liquors from

~barrels or casks, such as patented to me July
22, 1879; but it may, of course, be employed

" 45

59 or couplmg to the 217- chﬂ,mber of the air- com- | The hollow-screw n screws into a threaded Ica

for any equn alent purpose where a pressure
reducing and regulating valve is required.
In the original drawings the valve 1s repre-
sented full size.
o indicates the attaching-neck of the valve-
casing, which is connected by a suitable union

points £.
{ is the spindle of the dmphmnm which is-

| pressor, or to other source or reservoir of the
compressed air or gas; and b indicates the de-

livery-neck of the va,lve, which is usually con-
nected by a hose with the air-space of the bar-
rel of &Ie or other liquor.

¢ indicates the hlgh -pressure escape- orlﬁce,
which is preferably in line with the axis of the
neck a,and is econtrolled by the puppetor valve
d, which may be termed the ¢“high - pressure”
valy ¢, and eindicates the low-pressure escape-
orifice, which is preferably much larger than
the high - pressare orifice. The chamber be-
tween these two orifices forms the reduced-
pressure chamber or diaphragm-chamber, and
18 closed on the top by the diaphragm f. This
chamber, as may be observed from g, 2, is

.composed of two circular cells, g 2, Jomed by

a narrow throat, «. The high-pressure valve

d plays like a piston in the smaller cell k, and

has a flat rubber face to seat upon the bottom
of the cell and close the orifice ¢ while the dia-
phragm plays in or over the largercellg. The
dmphrwm 1s preferably made of elastic sheet-
rubber, and is cut to correspond with the ex-
terlor outlme of the reduced- -pressure chamber
g h,as seen best in Fig. 2, and is held be-

tween the flat margin thereof dlld the top plate,

r, of the valve-casing. This top plate is flat
over the cell & and- tth‘It 1, to hold the dia-
phragm rigid at those pomts where it acts
melelv as pa,ekm and is domed or hollowed

over the cell ¢, to. 1)61 mit the free movement of

the operative part of the {llaf)hmwm and this

plate 1s screwed to the main casing at the five
(Seen best in Fig. 2.)

gunided at its lower end in a centml bore or
cavity in the bottom of the cell g, and has

6o
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formed on its upper end a broad shoulder,
9o

which rests against the under side of the dla-
phragm, and is terminated with a threaded
shank, whl(,h projects through the diaphragm
and receives a nut, s, with a broad face, which
is screwed tightly aframst the d1aphr&ﬂm as
shown. This nut h&b an elon gated necl, WhlGh

. enters a spiral spring, m, whose lowel end
res_ﬂts on the broad end of the nut, while its

upper end rests on the end of the bore of a
hollow screw, n, which incloses said spring.
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neck formed on the top pléte, r, in line with

the diaphragm-cell, and has a milled rim, #/,
by which the secrew may be turned in or out
to compress or relax the spring more or less,
and thus put more or less external pressure

on the diaphragm, which, as may be observed,

constantly tends to depress 1t 1n opposition to

the air-pressure upon its inner side. As usual,

the space above the diaphragm has free com-
munication with the external air, while the
space below communicates with the vessel
into which the valve discharges, as will be
readily understood.

It may now be observed that the reduced-
pressure or diaphragm chamber extends later-
ally from the high-pressure orifice, and that the
axis of the diaphragm is placed at a consider-
able lateral distancee from the high-pressure
orifice and its valve d. The diaphragm is,
however, operatively connected with the high-
pressure valve by a lever, 0, which 1s pivoted
in the throat ¢, while its short arm projects

into a slotin the top of the high-pressure valve

d and rests against, but 1s not fastened to, the
valve, and its long arm fits into a slot in about
the middle of the diaphragm-spindle. Hence,
as soon as the pressure of the air below the
diaphragm—or, in other words, the back-press-
ure from the vessel into which the valve dis-
charges—becomes greater than the pressure of
the spring upon the diaphragm, the diaphragm
will be raised, the lever tipped, and the high-
pressure valve closed, and, on the other hand,
when this air-pressure falls below the pressure
of the spring the spring will depress the dia-
phragm, tip the lever, and permit the high-
pressure valve to open, so that ordinarily the

. air-pressure balances the spring-pressure, so
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as to render the delivery of the air constant at
the desired reduced pressure, which may, of
course, be increased or decreased at will by
adjusting the spring-screw . |
A little consideration will now show that
the described construction of the valve, with
the cavity or reduced-pressure chamber ex-
tending laterally and the diaphragm placed
at a lateral distance from the high-pressure
valve and operatively connected by a lever,
presents many advantages. Thus the cavity
of the valve-casing, when thus formed, 1s very
easily cast, the casing being cast in one piece, as
shown, and the cells for the high-pressure valve
and the orifice therefor, as well as the bore for
the diaphragm-spindle, may be easily formed
or finished by simple drilling or reaming in a
straight line. Furthermore, itisalways desir-
able in this kind of valve that the diaphragm
shall rise and the high-pressure valve close in
opposite directions, the valve closing against
and opening with the pressure. Now, the con-
necting-lever interposed between these parts
enables them to act in this opposite manner,

and yet the construction is very simple and |
compact, much more so than where a yoke is |

used to pass around the part having the valve- 65
orifice. | |
Again, by the use of the interposed lever a

much smaller diaphragm may be used, as the
leveragemaybe madeinfavorofthediaphragm,

so as to obtain the proper ratio between the 7o
diaphragm and the high-pressure valve with-
out having to largely extend the area of the
former. | -

It may be also seen that, as the short arm of
the lever rests upon but is not fastened to the y5
high-pressure valve, hencewhen the diaphragm
is depressed the valve will not be raised from
its seat unless the back-pressure from the ale-
barrel or other vessel 1s less than the pressure
from the air compressor or reservoir, so that 3o
hence the valve is free to act as a check-valve
to prevent the return of air from the ale-bar-

‘rel or other vessel into which the valve dis-

charges.

It may be further observed that by making 35
the adjusting-screw n hollow to inclose the
spring a long spring may be used without oc-
cupying much space, while being at the same
time well supported. |

What I claim as my invention 1s— 9o

1. In a regulating-valve of the described
kind, the combination, with a diaphragm ar-
ranged at a lateral distance from the high-
pressure valve, of a lever operatively connect-
ing the two and resting on, but not fastened g5
to, the said high-pressure valve, substantially |
as and for the purpose set forth. |

2. A pressure-regulating valve of substan-
tially the kind described, having its valve cas-
ing or chamber ¢ % i extending laterally from roc
its high-pressure orifice or neck a, and pro-
vided with the valve-cell & and diaphragm-cell
g, formed perpendicularly therein and at a lat-
eral distance from each other, with a communi-
cating passage, 4, between said cells, and a 105
diaphragm and valve arranged to play in the
respective cells, and an operative connection
between them arranged in the said passage,
substantially as herein shown and described.

3. A pressure-regulating valve such as de- 110
scribed, having its valve-casing formed with

the diaphragm-cell g, valve-cell &, and com-

muhnicating throat ¢, forming one cavity or
chamber opening on one side of the casing,with

the flexible diaphragm-sheet f entirely cover- 115
ing said cavity, and the top plate, r, domed
over the diaphragm-cell ¢, but flat over the re-
mainder of the eavity, and fixed to the casing

to confine said sheet at all points except over

the cell ¢, whereby the same sheet serves as a 120
packing over the entire cavity and adiaphragm
over the cell ¢, substantially as herein shown
and described.

WILLIAM THOMAS.

Witnesses:
CHAS. M. HIGGINS,
- JNO. E. GAVIN.
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