C. E. GOLDEN.
NON-RETURN VALVE MECHANISM,
" APPLICATION FILED APR. 34,1900,

948,445. Patented Feb. 8, 1910,

NN bk N

w7y, VL

,#
g \\\\ \

&;

INVENTOR

wresses | lotes &
@WM § ool 7 "7’5 5"{“‘?



10

15

20

25

30

35

40

45

50

55

UNITED STATES PATENT OFFICE.

CHARLES E, GOLDEN, OF ‘CRAFTON, PENNSYLVANIA.

NON-RETUB-N—VALVE MECHANISM.

948,445,

Specification of Letters Patent.

Patented Feb. 8, 1910.

Application filed April 24, 1809. Serial No. 492,051,

To all whom it may concern:

Be it known that I, Crarres E. Gorpex,
residing at Crafton, in the county of Alle-
gheny and State of Pennsylvania, a citizen
of the United States, have invented or dis-
covered certain mew and useful Improve-
ments in Non-Return-Valve Mechanism, of

-which improvements the following is a speci-

fication.

The invention described herein relates to
certain improvements in valve mechanism,
generally known as “ng¢n-return” valves,
and adapted to automatically close in case of
the breakage of a steam pipe to prevent the
escape of steam from the boiler or battery of
boilers. ' "

The invention is hereinafter more fully
described and claimed.

In the accompanying drawing forming a
part of this specification, is shown a sec-

‘tional elevation of my improved valve mech-

anism, and the manner of connecting the
same to a boiler system. - ,

In the practice of my invention the shell
or case 1 of the valve is divided into inlet
and outlet chambers 2 and 8 by a diaphragm
4 through which is formed an opening con-
trolled by a valve 5 preferably arranged to

‘seat In opposition to the direction of flow of

steam from the boiler or heater. In the up-
per portion of the case or shell is formed a
cylinder 6, the lower head of the cylinder
being formed by the end wall 7 of a shell 8,
fitting within the cylinder and forming the
working chamber for the piston 9. This

_piston 1s secured as shown to the stem 10 of

the valve. The head of the cylinder 6 is
formed by a cap piece 11 bolted, to the flange
of the cylinder 6, and having formed inte-
gral therewith a yoke 12, through which
passes a threaded stem 13 extending down
into the cylinder and adapted to bear against
the stem 10 and force the piston and valve
downward until the former is tightly seated.
This hand operated meéans for closing the
valve is designed to be used to prevent an
accidental opening of the valve when the lat-
ter has been closed automatically as here-
inafter described. The cylinder 6:is con-
nected at a point above the upper limit of
movement of the piston, by a pipe 14 to the
boiler or its connections, at a point between
the boiler and the valve mechanism. Pref-
erably the pire is connected to the inlet
chamber 2 of the valve case or shell. 1t will

be observed that the piston 9 is of greater
area than the valve 5, so that when these two

parts are subjected to the same pressure, ¢. e., .

boiler pressure acting on top of the piston

.and on the under side of the valve, the latter.
In order that the-

will be forced to its seat.

valve may be opened and remain open pro-

vision is made for establishing an equilib-

rium of pressure on both sides of the piston
by any suitable means known in the art as
by a small port 15 through the piston so that
steam will flow to the underside of the pis-
ton. As soon as pressures on opposite sides
of the piston have equalized, the pressure on
the underside of the: valve, will force the
same {0 open position where it will be held
as long as pressure on the opposite sides of
the piston remain equal. The cylinder is
connected at its lower end or at a point be-
low the lower limit of travel of the piston,
by a pipe 16 to the steam line at a point be-
yond the main valve mechanism. This pipe
and the port leading from it into the cylin-
der should be considerably larger than the
port 15 through the piston, so that in case of
a breakage of the steam line beyond the
main valve mecharism, there will be a drop
of pressure below the piston that the steam
pressure above the piston will force the lat-
ter and the valve 5 downward against the
pressure exerted on the underside of the
valve by the steam. -

When the valve mechanism is placed be-

tween a boiler and the header to which a
battery of boilers is connected, provision
should be made to prevent the accidental
opening of the valve 5 by pressure on the
underside. This can be' effected by the in-
troduction of a check valve in the pipe 16
leading from the.steam line. This valve is
constructed to operi with a flow of steam
from the cylinder 6, but to prevent any flow
in the opposite direction. So that no equi-
Librium of pressure could be established so
long as the pressure abové the piston re-
mains greater than the pressure against the
underside of the valve 5. .

It will be understood that when the “non-
return” valve mechanism is placed in the
connection a boiler and the header to which
a battery of boilers is connected. the valve 5
will close not only in case of a drop of pres-
sure in the boiler or its connections to the
valve mechanisin, but also In case of a drop
in pressure in the steam line. Tn the first
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case the closure if effected by pressure from
the header acting on top of the valve 5, and
in the second instance by the pressure on
the upper side of the piston exceeding that
on the lower side thereof unless a check
valve or other suitable means ave employed,
pressure from the steam line might flow back
through the pipe 16, after valve 5 has closed
by reason of a drop of pressure in the boiler,
and acting on the underside of the piston,
open the valve 5 allowing steam to flow inte
the boiler in which the break occurred.
When the valve 5 has been closed by the
stem 13, or otherwise, it will be held in such
position by pressure on the piston 9, there
being no pressure directly on the under side
of the piston, the lower end of the cylinder
being in free communication with the steam
line.  The valve 5 may be opened under such
conditions by closing the valve 18 in the by-
pass 14, whereupon the pressure on the
under side of the valve 5 will raise the lat-
ter. After the valve 5 has been opened the
valve 18 should be again opened.

T claim herein as my invention:

1. In a non-return valve mechanisin the
combination of a valve movable to closed
position against the normal direction of
flow, a cylinder, a piston therein connected
to said valve a connection from the supply
side of the valve mechanism to the upper
end of the cylinder, a direct connection from
the lower end of the cylinder to the line of

~ pipe extending from the outlet side of the

valve mechanism and normally open to per-
mit a free flow of pressure from the lower

‘end of the cylinder to the steam line, and

means within the cylinder adapted to per-

548,445

mit an equalization of pressure on opposite
sides of the piston. : .

9. In a non-return valve mechanism the
combination of a valve movable to closed po-
sition against thenormal direction of fiow,
a cylinder, a piston therein connected 1o
said valve a connection from the supply
side of the valve mechanism to. the upper
end of the cylinder,
the lower end of the cylinder to the line of
pipe extending from the outlet side of the
valve mechanism, a check valve in such con=
nection adapted to prevent a back flow of
fluid pressure into the lower end of the cyl-

a direct connection from .

50

inder, and means within the cylinder adapt-

ed to permit an equalization of pressure on:

opposite sides of
P4
(8

the piston. - ./

position ‘against the normal directions of
fow, a cylinder, a piston therein connected
to said valve a connection from the supply
side of the valve mechanism to the upper
end of the cylinder a valve in such con-
nection, a direct connection from the lower
end of the cylinder to the line of pipe ex-
tending from the outlet side of the valve
mechanism, a port or passage raterially
qmaller than the outlet from the lower end
of the cylinder for the equalization of pres-
sure on both sifles of the piston. :

Tn testimony whereof, I have hereunto set
wy hand. :

CHARLES E. GOLDEN:
Witnesses:
Axvtce A. Trriy,
Cuanies DARNETT.

In a non-return valve mechanism the -
combination of a valve movable to closed
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