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Ho all whom it may concery : |
Be it known that I, Epwix C. MERRILL, a
‘citizen of the United btates residing at Pitts-
burg, in the county of Alleﬂheny and State of
5 Pennsylvania, have invented or discovered
certain new and usefal Improvements in Gas
Cut-Offs, of which 1mpr0vement the followmﬂ*
18 a specification.
- Inthe accompanying drawings, which make
10 part of this specification, Flgure 1 1s a view
in side elevation of my improved gas cut-off.

¥ig. 2 1s a sectional elevation of the same, the

section being taken on line z 2, Fig. 1.
My 111?61:1131011 relates to an 1mproved valve

15 mechqmsm to be applied to gas-supply pipes

for the purpose of automableally cutting off

the gas entirely from the points of consump-

tion when the gas-pressure in the mains is so

reduced in any way as not to afford sufﬁc:[ent
20 gas for combustion at the burners.

It frequently happens that by a reduction
of supply or pressure in gas-mains the flame
1s extinguished at some or all of the points
where it 18 in use, and when the pressure is

25 restored the gas escaping from the burners
forms a hlghly explosive compound which
ignites when brought in confact with a flame.
This extinction ot the flame and the conse-
quent escape of gas by the variation of press-

30 ure most frequently occurs in furnaces where

natural gas 1s employed, and where from its
location the burner i3 not subJecb to Instant
inspection.
The object of my invention is to entirely
35 cut off the flow of gas to the burners on the
reduction of pressure, as above stated, and
- thereby prevent the escape of gas from the
burners on the restoration of pressure until
the burners have been closed or the cut-off
40 valveisopened by an _&ttendant; and to thisend
my invention consists in the construction and
- combination of parts, all as more fully here-
ma,fter described and claimed.
“The case 1 is provided with adiaphragm, 2,
45 Separating the case into inlet and outlet pas-
sages 3 and 4, said passages being provided
with 0pen1ngs suitably constructed fOI' the re-
ception of supply and exit. pipes. In the
horizontal portion of the diaphragm is formed
50 an opening,

5, connecting the passages 8 and |

4 the edges of said Openmg bemg shaped to -
form a seat for the valve 6. This valve is se-
cured to a rod or stem, 7, passing diametri-
cally through the case and extending at each
end into the chambers § and 9,formed ateach
end of the case. These chambexs are formed
of two half-shells, 10 and 11, one part of said
shells being formed on or attached.to each end
of the case 1. These chambers 8 and 9 are
divided by flexible diaphragms 12 and 13, se-
cured ab their edges between the shells 10 and
11, and to these dnphracrms are attached the
ends of the valve stem or rod 7. The cham- |
bers 8 and 9 are connected to the passages 8
and 4 in the case by the passages 14 and 15, 65
as shown, and the outlet-passage 4 1sconnected o
to thab portion of the chamber § inclosed be-
tween the diaphragm 18 and shell 11 by the
pipe 16 passing outside of the case. | :
In addition to the opening 5 in the dia- 70 -
phragm 2 the supply and discharge passages -
g and 4 are connected by a small passage, 17,
the size of said passage being regulated by._

6o

the plug-valve 18.

On the shell 11 of the chamber 9 is formed

75
the hollow boss 19, in which is placed the

| spring 20, having its lower end bearing on the
end of the valve- Stem 7, which pm]ects above

the dla,phragm 12, the fuuetwn of said spring
being to insure the seating of the valve 6 on
a dangerous reduction of the pressure of the

80 __

gas.

In lieu of the spring 20, a weight may be
placed on the diaphragm, or the diaphragm
may be formed of elastic material, in which
case nelther spring nor weight will De neces-
sary.

In using the above apparatus the passage J3-
is connected with the gas-mains or supply-
pipe, and the passage 4 with the service-pipe,
so that the gas to be used will pass through the
valved opening b in the diaphragm 2. As
soon as the gas 1s admitted to the passage 3 -
from the mains, it will pass through the pas-
sages 15 and act upon the upper side of the

oc.

valve, closing diaphragm 13, thereby seating

the valve 6. Now, to open the valve, the at-
tendant turns the plug-valve 18,50 as to allow
the gas to flow through the passage 17 into-
the outlet- passaee 4, 111 the burners having roo




ing diaphragm and the valve 6; but the same

-amount of pressure will be exerted on the up-

per side ol the valvegclosing diaphragm 13,

~and these two pressuares aetmn' equally in op-
. -posite directions the valve 6 will be held

10

closed by its own weight and the action of the

-~ spring 20; but in addition to filling the pas-

I35

.20

25

sage 4 and chamber 8 the gas will flow from
the passage 4 through the pipe ¥6 to the un-
der side of the diaphragm 13, thereby equal-
izing the pressure on both sides of said dia-
phragm, and as soon as the diaphragm 13 is

‘held 1n equiliblium the diaphragm 12 will be
free to rise and lift the valve 6 from its seaf,
thereby permitting of a free admission of gas

to the passage 4 and the serviece-pipes con-
nected therewith.

As soon as the valve 6 is
raised the passage 17 should beentirely closed.
As long as the pressure of the gas remains

-~ normal or sufficient to supply all the burners,

the valve 6 will be held up by the diaphragm

. 12, thearea of said diaphragm being such that

a normal or safety pressure will be just suffi-

~cient to hold said valve up; but on any dan-

30

35

' ‘through—say one foot an hom

_ _I_,O'

gerous reduction of pressure the valve will
drop to its seat and will there remain, even if
the pressure be restored, said restor ed press-
ure acting on the upper side of the valve-clos-

ing dlaphmfrm 13 to hold the valve shut un- |

til the plug-valve 18 is turned, so as to allow

.{he gas to enter the passage 4, asabove stated.

If desired, the passage 17 may be left open
sufiicient to allow of a slight flow of gas there-

No w, should

- the valve 6 be closed by a reduction of press-

ure, as above stated, it will remain closed as

. before until ;the bulnels from which the

| 'i" slight flow thwmh the passage 17 could es-

cape have been elosed then the gas passing

N ~ thr ough the passage 17 will accumulate in the

45

passage 4 and its connections until the gas-
- pressure therein and in the space under “the

- diaphragm 13 would equal the pressure in

the passage 3 and the mains, and as soon as

- this equilibrium of pressure is established the

50
" -scribed, thereby opening the valve 6.

55 ©

diaphragm 12 will be raised as above de-
It will
be observed however, that as long as any
burner 1s 0pen S0 a8 £0 prevent any aceumaus-
lation of pressure in the passage 4, the valve

6 will remain closed, thus preventing the gas

- from escaping to and through the bumels 1in

10

dangerous quantities.

Tt will be observed that the above-described
operation of the cut-off is automatic, closing
on a reduction of pressure, and opening when

- the burners have been closed on a mstomtmn

of the pressure.
When the cut-off is to operate qutomatlc

ally, as above stated, the passage 17 may be

omitted, the valve 6 or 1ts seat being 80 con-
Structed as to permit of a slight flow to the
]_:)aSbaﬂe 4 when the valve is upon its seaf, or

phrasm
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- been qlos'ed As the gas enters the passage 4 1 the passage 17 may be retained and its capac-
it will -flow thence throuﬂ'h the passages 14
into the chamber 9, and, actmﬂ‘ on the dia-

phragm 12, will tend to 1‘aise said valve-open-

ity so regulated as to permit only of a slight
flow of gas.

If desired, the diaphragms 12 and 13 m&y
be located in the passages 3 and 4, said pas-

sages being suitably changed in size and shape

for their receptlon

The terms ‘‘upper’”’ and “under” side are

only used relatively, as if the cut-off be ar-
ranged horizontally, as it -can be, the terms

70..

75

“front’” and ‘‘rear’’ sides shou_ld be substi- -

tuted for upper and under.
In lien of the pipe 16 a passage may be

80

formed in the wall of the case, said passage -

connecting the outlet -passage 4 and the cham.-
ber 8. |

In some cases it may be desirable to omit
what I have termed the ‘‘valve-closing dia-

weight applled to the valve-opening dia-
phragm should be made of such a tension or

weight as to hold the diaphragm and valve
90

down as against any pressure aeting against

the valve alone, thevalve-opening dlaphran‘m.

being made of such an area as to raise the

weight and valve or spring and valve at nor-

mal pressure of the gas when such pressure
has been equalized in the supply and dis-
charge passages by the leakage through the
port 17 or around the valve. It will be un-
derstood that when the lower dlaphla,nm 1S
omitted the pipe 16 18 unnecessary.

I claim herein as my invention—

1. In a gas cut-off, the combination of a

{ case provided with inlet and outlet passages

separated by a perforated diaphragm, a valve,
6, for opening and closing the perforation in
the diaphragm, a flexible diaphragm con-
nected to one side of the valve 6 and oper-
ated by the pressure of the gas in the inlet-
passages to close said valve, a valve-opening

. diaphragm connected to the opposite side of

the valve 6, and operated by the pressure of
ogas in the outlet-passage to open the valve,

and a pipe to conduct the gas from the out-

let-passage to the under side of the valve-clos-
ing diaphragm, substantially as set forth.
2. In a oas cut-off, the combination of a

case prowded with inlet and outlet passaﬂ*es

separated by a perforated diaphr agn, a Valve.,
6, for opening and closing the per fombwn in

said_ diaphragm, a valve-closing diaphragm

connected to one side of the valve 6 and op-

erated by the gas-pressure in the inlet-pas-

sage 3, a valve-opening diaphragm connected

' to the opposite side of the valve 6 and oper-

ated to open the valve by the gas-pressure in
the outlet-passage 4, a pipe to conduct the gas
from the out-passage 4 to the under side of the
valve-closing diaphragm, and a port for per-
mitting a slight tlow of gas from the inlet 3
to the outlet 4, substantially as set forth,.

3. An automatic cut-off valve-case contain-

1ng a valve tending to seat itself by mechani-
ml agency, a Supply port, a discharge-port, a

reduced or leakage portin direct lme of main

supply from one to the other of said supply

,’’ 13, in which case the spring or -

100

105

110

a IIS

120

125

130




313,750 . - - _'3

-and discharge ports, combmed and suitably | dlaphrawm therem a v cut-off valve governing 20
- proportioned, substantially as set forth, where- { a port in said dlaphragm arranged in the line
by on an abnormal reduction of the pressure | of supply to the user’s stop-cocks, said valve
of supply the valve will be automatically | being clear of its seat under normal oAS-Press-

-5 ¢losed and remailn closed until the cock or | ure, “Tnechanical means tending to move said
cocks at the place or 13]aces of use are all Valve to its seat on an abnormal reduection of 2
closed. pressure on its supply side, and a port lead-

4. A valve-case, a supply-port, a discharge- { ing from its supply to.its discharge side of
port, an interposed valve mechanically seated | suitable capacity to accumulate a pressure on

10 on an abnormal reduction of supply-pressure, | its discharge side when and only when the ._
and a leakage-port around or through the user’s stop- ~cocks are closed, substantmllv as 30
valve in direct line of main supply from one | set forth.
to the other of said supply and discharge; In testimony whereof I have hBIBHHtO set
ports, whereby the valve can be auntomatic- | my hand.

, i5 ally opened by and only by an aceumulation - . . .
~ of pressure through the leakage-port, sub- EDWIN C’_ MERRILL.
stantially as set forth. Witnesses:
5. In combination with the user’s stop- '~ R. H. WHITTLESEY,

cocks of a gas-supply system, a valve-case, a DARWIN S. W OLCOTT.
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