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To all whom it may concermn:
Be it known that I, WirLiaM F. SINGER, a

citizen of the United States, residing at No.

10

20

30

35

1118 South Forty-sixth street, Philadelphia,
Pennsylvania, have invented a new and use-
ful Improvement in Valves, of which the fol-
lowing is a specification.

My mventwn relates to valves in which the

flow of a fluid is controlled by variations of |
It is intended to

pressure on a diaphragm.
prevent the ‘““ hammering ” of such valves by

rapidly-repeated vibrations of the diaphragm,
whereby both valve and diaphragm are

quickly destroyed. It also assistsin prevent-
ing any commingling of the fluids above and
below the dmphmgm |

The accompanying drawing repreqents
partly in vertical section, partly in elevation,
a valve provided with my device.

“Although the valve may be used to control .

the flow Of any desired fluid and may in like
manner be operated by any suitable fluid
above the diaphragm, 1 will, for convenience

only, describe its application to a refrigerat-

ing system. In this case the pipe 1 may be
considered as leading from the compressor
and the pipe 11 to the expansion-coils. The
valve 2, the body 21 of which connects these,
may be either an expansion oran ‘““antiflood-
ing” valve. Onthe valve-body 21is mounted
a diaphragm -chamber 3, containing a dia-
phragm 31.
from the upper shell of the chamber 3 i1s' &
c¢ylindric extension 3%, in whieh reciprocates
a piston 4, provided with rod 41, aperture 42,

and boss 43. Axially Secured to the dia-

- phragm 31 are the piston-rod 41 and the stem

40

45

50 5, leading from the expansion - coils.

22 of the valve 2, around which stem gas
freely passes to the lower portion of the dia-
phragm-chamber 3. A thrust-spring 44 en-
gages the boss 43 and acts to depress the pis-
ton 4 and to seat the valve 2.
of this spring is regulated by a screw 45, car-
rying a button 46, and adjustable in a cap 33,
which closes the cylinder 32. A bonnet 34
on the cap 33 prevents interference with the
screw 45, as well as any leakage of gas.
lateral offset 35 at the upper end of the cyl-
inder 32 is threaded to connect with a tube

l
1

| tube 5 may well be formed with a spiral coil
- ol.
-the cylinder 32, is preferably placed as near

The port 36, connecting the offset 35 with

as possible to the upper end of the cylinder.
A body of oil,
the upper shell of the diaphragm-chamber 3

1 to a point preferably somewhat above that

reached by the piston 4 at its highest.
The operation of my device wﬂl be readily

understood from an inspection of the draw- 6o
ing.

It is of course clear that the condenser-

| pressure, which acts agamsb the lower side

"the oil 6.

Rising vertically and axially |

A

The

The tension |

of the diaphragm 31, is much greater than
the suction-pressure in the tube 5 and upon

necessary changes of pressure. Whenever
the condenser-pressure of the gas acting on

| the lower side of the dlaphragm exceeds the
combined forces of the spring and of the suc- 70
tion-pressure, the valve 2 will be open, as

shown, and gas will pass through the pipe 11
to the expansidn-eoﬂs. -When the expansion-
pressure increases beyond a predefermined

point, such pressure will be transmitted 75
‘through the oil 6 to the upper side of the dia-
phragm. 31 and the valve will be seated,

thereby cutting off the flow of gas to the ex-
pansion-coils. The movement of the dia-

phragm in either direction, however, will be o
greatly retarded by the plst{m 4, which can

only move in the cylinder 32 as fast as it is

permitted by the flow of oil through the ap-
erture 42. | | -
- In former constructions—i. e., those in 385

which the piston and body of oll are omitted—

_there exists forseveral secondswhen the valve

is either opening or closing a pulsative equi-
librium between the pressures on the oppo-

site sides of the diaphragm. While thislasts go -

the diaphragm vibratesrapidly, thereby crys-
tallizing its own structure as well as ham-
mering the valve. Mydevieeif proportioned
properly entirely obviates this difficulty,only

a single slow movement of the parts oceurring 95§

at each opening or closing of the valve. As
it is important to keep the oil 6 orother liquid
used out of the expansion-pipes, I construet
the offset 35 with a wall between it and the

cylinder 32 and place the port 36 at the upper oo

glycerin, or other liquid 6 fills 55

The adjustable spring 44 acts to 63
compensate for this difference, as well as for
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end of this wall. For the same reason the | the passage of a liquid from the space below

pipe 5 is provided with the spiral coil 51. Of
course any well-known form of bafile-separa-
tor would serve in place of the coil.
however, has the great advantage of being

free from joints, in which leaks are liable to

- occeur.

I10

20

What I claim is | .
1. A diaphragm-valve having a chamber, a
cylinder connected to.said chamber, a piston
movable in said cylinder, and a diaphragm

in said chamber and connected to the valve |

and to said piston, the space between said

diaphragm and said piston being adapted to

retain a body of liguid.

2. A diaphragm-valve having a chamber, a
cylinder connected to said chamber, a piston
movable in said cylinder and a diaphragm in
said chamber connected at one side to the
valve and at the other side to said piston, the
space between said diaphragm and said pis-
ton being adapted to retain a body of liquid.

3. In a diaphragm-valve in combination, a

" diaphragm-chamber, a diaphragm by which

said chamber isseparated intotwo parts, the.

upper portion of said chamber being extend-

- ed to form a cylinder, a valve connected t0
the lower side of said diaphragm, a piston

30

movable in said eylinder and connected to the
upper side of said diaphragm and means for

The coil,

i

to the space above said piston.
4. In a diaphragm-valve in combination, a

‘diaphragm-chamber, a diaphragm by which

said chamber is separated into two parts, the
upper portion of said chamber being extend-
ed to form a cylinder, a valve connected to
the lower side of said diaphragm, a piston
movable in said eylinder and connected to the
upper side of said diaphragmm and an aper-
ture in said piston.

5. In a diaphragm-valve in combination, a
diaphragm-chamber, & diaphragm by which
said chamber is separated into two parts, the
upper portion of said chamber being extend-

ed to form a cylinder, a valve connected to

the lower side of said diaphragm, a piston
movable in said eylinder and connected to the
upper side of said diaphragm, means for the
passage of a liquid from the space below to

‘the space above said piston and means for

the admission of gas to the space above said
piston consisting of an offset, a wall separat-

‘ing said offset from said c¢ylinder and a port

in said wall substantially at its top.
WILLIAM F. SINGER.

“Witnesses:
GEO. L. COOPER, _
KATH. M. FARRELL.

35

4C

45

56




	Drawings
	Front Page
	Specification
	Claims

