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To all whoin it may concern: |
Beit known thatI, CHARLES C. CONNELL, &
citizen of the United States, residing at Hay-

denville, in the county of Hampshire .and
State of Massachusetts, haveinvented a new

and useful Safety and Vacuum Valve for Ex-
pansion-Pipes, of which the following is a
specification. .

My invention relates to a device for pre-

venting the exploding or collapse of house-

heating and range hot-water boilers particu-
larly; and it consists, essentially, of a perfo-

‘rated flexible diaphragm having a valve at-

tached thereto and an auxiliary valve in a bi-
compartment-shell, provision also being made

for a water seal in this construction; and the

objects of my improvement are, first, to pro-

vide against the loss of hot water and against

tundue pressure in the boiler and possible ex-
plosion resulting from steam generated sud-
denly or quickly from any cause; second, to
relieve any vacuum that may oceur, and thus

prevent collapse of said boiler, as when the.

water from the main supply is suddenly with-
drawn, and, third, to vent the boiler in the
absence of pressure therein, thereby insuring

- free delivery of water being drawn from the

30

same, as well as affording an opportunity for

all air, whether hot or cold, to escape, and ob-

viating the liability of said air being held

- back or forced into any crook, S connection,

35

or delivery-pipe to interfere with the proper
working of the apparatus or system. My de-

vice is useful, too, in connection with the cold-
water stpply for a house, as it removes the
danger of pipes bursting and prevents seri-
ous *‘water-hammer.” Tattain these objects

- by the mechanism illustrated in the accom-

40

panying drawings, in which—
~Figure 1 is a side elevation of a hot-water

~ boilerequipped with my automatic safety and

45

vacuum valve; Fig. 2, anenlarged side view o
sald valve; Fig. 3, a vertical section through
the latter; Fig. 4, a top view of the rubber

diaphragm; Fig. 5, an enlarged interior view

of the shell looking into the same from be-
low, and Fig. 6 an enlarged interior view of
the base-_piece looking into the same from

above,

25,

Similarfigures refertosimilar partsthrough- so
out the several views. -

My invention is shown mounted on a hot-
water boiler 7 at the top of the expansion-
pipe 8 in Fig. 1, said boiler having the circu-
lating-pipes 9 and 10 extending therefrom. g5
The boiler 7 receives its supply of water from
either the street-main 11 or the tank 12, into
which said main opens, through the pipe 13.
The high-pressure and vacuum safety device

is preferably attached to the expansion-pipe 60

at the top of the boiler, but may of course be
attached to a cold-water-supply expansion-
pipe. The valve-shell 14 has the threaded

top 14*, into which the fulerum -hub 15 is
screwed.

The hub 15 is equipped with the 63
ordinary ears 15*, to which the safety-valve
lever 16 is pivoted at 17, and with the guide
15° for said lever. The lever 17 is notched
as usual and provided with the weight or
ball 18, - S . '
A tight joint is formed between the shell
14 and the fulerum-hub 15 by means of the
metallic washer 19 and the diaphragm 20, of
rubber or other flexible material, the latter |
being held firmly between the spindle 21 and 75 -
the valve-stem 22, which screws onto the
threaded spindle-shank 21*, passing through
sald diaphragm into said stem. The washer

70

19 and the diaphragm 20 are held tightly be-

tween adjacent surfaces of the shell 14 and 8o
the hub15. The spindle 21 rises throughan
opening in the hub 15 to receive the lever 16.
The valve 23, preferably of rubber, is at-
tached to the base of the stem 22 by the
winged guide 24, which has the threaded 8s
shank 24* to pass through said valve and
screw into said base. o

- The shell 14 is divided into the two com-
partments or chambers 25 and 26 by walls in
which are the vertical openings 27 and 28, go
one above the other, said openings being sur-
rounded by the valve-seats 27* and 28%, re-
spectively. The projection 14° extends from
one side of the shell 14 for a vent or waste
pipe connection and opens into the chamber g5
The chambered base-piece 29 is serewed

into the threaded lower end of the shell 14,
| tight against the outer edges of the flexible
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‘and force the valve 35 against its seat 32.

2

diaphragm 30 and the metallic washer 5l.
On the interior of the base-piece 29 1s the ver-
tical ridge 292, forming a channel with the
surrounding wall for a waterseal. Thelower
en«l of the base-piece 29 is threaded to screw
intotheexpansion-pipe 8. Thewinged guide
32 has the threaded shank 32* extending

through openings in the valve 33, the metal-
liec washer 34, the diaphragm 30, and the me-

tallic dome 35, and the nut 56 1s screwed onto

the bottom of said shank to bind these parts

tightly together. The winged guides 24 and
32 operate in the openings 27 and 28, respec-
tively, which latter are grooved toreceive the
registering projections or wingsof said guides
and retain their attached valves constantly

In proper position relative to the seats 27* |

and 28*. The grooves in the wail about the
opening 28 for the reception of the wings of

the guide 32 are best shown in Fig. 5,10 which

the guide itself 1s also indicated by dotted
lines. The wall about the opemnf“f 27 18
arooved in a similar manner.

The valve 33 is preferably of rubber and
adapted to bear against the seat 26, The
diaphragm 30 is also preferably of rubber,
and shonld be of greater diameter than the
peripheral bearing for the same in order to
allow for considerable movement on the part
of said diaphragm. bdaid diaphragm is pro-
vided with « series of holes 50%, somewhat re-
mote from the edge thereof. The . dome 35
is shaped like a s]nllow cup inverted, with
its edges in the water-seal channel, The ob-
ject of the water seal is to condense the steam
that arises, and thereby prevent deleterious
action on the rubber parts in the interior of
the device.

It will now be readily cnderstood that any
undue pressure that may accumulate for any
reason, such as an increase caused by the
sudden lowering of the water in the boller,
and consequent rapid formation of steam, or
the lessened demand for water at night must
elevate the dome 35, with the diaphragm 30,
In
the same manner the loss of hot water forced
out of the expansion-pipeinto the base-piece
29 by the inflow of cold water is prevented;
otherwise the water would escape through the
diaphragm - holes 30°, the chamber 206, the
opening 28, the chamber 25, and the passage
in the projection 14°. After the valve 33 is
closed the pressure accumulates in the cham-
ber 26, entering through the holes 30* until
of sufficient force to raise the auxiliary valve
23 from its seat and escape through the open-
ing 27, the chamber 25, and the passage in
the projection 14° thus obviating any tend-
ency toward an explosion. Ontheotherhand,
the withdrawal of pressure in the chamber of
the base-plece 29 allows the diaphragm 30 to
drop and carry the valve 33 away from its
seat, so0 that air can enter by way of the pas-
sage 1n the projection 14°, the chamber 25, the
opening 28, the chamber 26, and the holes 302

l
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move the liability of collapse. .l.ugs 83 pre-
vent the lower edge of the cup-shaped piece
35 from entirely closing the opening. Four
(mmore or less) of these lugs are arranged on
the bottom of the eh&nnel formed by the wall
of the base-piece 29 and the ridge 29°, as will
be clearly seen upon reference to i Q. 6. The
holes in the diaphragm 30 are large enough
for the passage of air, but not so lmﬂ'e as to
admit a sufficient quantity of water to pass
through to interfere with the elevation of said

diaphragm and the proper closing of the valve

33. The winged guides 24 and 32 do not fill
the openings in which they operate suffi-
ciently to interfere with the adequate passage
of the elements through said openings.

What I claim as my invention, and desire
to secure by Letters Patent, 1s—

1. In combination with a chambered shell
having a valve-opening, a flexible diaphragm
having holes between its center and circum-
ference and connected with a valve, inter-

- posed between the chamberin said shell and

an expansion-pipe connection.

2. In combination with a chambered shell
having a valve-opening, a chambered base-
piece, a,nd a flexible diaphragm having holes
between its center and cucumference, COon-
nected with a valve and interposed between

“the chambers in said shell and base-piece.

3. In combination, a bicompartment-shell
having two valve-openings, a perforated flexi-
ble diaphragm interposed between one of the
compartments in said shell and an expansion-
pipe connection, a valve connected with said
diaphragm and adapted to close one of said
valve-openings, and an auxiliary valve adapt-
ed to close the other of said valve-openings.

4. Incombination with arange orwatersys-
tem for buildings supplied from a street-main
or tank,a shell mounted on an expansion-pipe,
and a flexible diaphragm secured by its edges
in said shell, said diaphragm having holes De-
tween its center and circumference and pro-
vided with a central valve adapted to close a
valve-opening when under pressure.

5. Incombination with arangeor watersys-

tem for buildings supplied from a street-main
or tank,ashell mounted on an expansion-pipe,
a perforated flexible diaphragm secured by

its edges in said shell, said diaphragm pro-

vided with a central valve adapted to close a
valve-opening when under pressure, and an
auxiliary safety-valve normally closing a sec-
ond valve-opening.

6. In combination with a chambered shell
having a valve-opening, a chambered base-
piece provided with a water-seal channel, a
perforated flexible diaphragm connected with
a valve and interposed between the chambers
in said shell and base-piece, and a dome at-
tached below said diaphragm and movable
therewith, a portion of said dome extending
into said water-seal channel, substantially as
set forth.

7, In combination with a range or water

to prevent the formation of a vacuum and re- | system for buildings supplied from a street-
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main or tank, a shell mounted on.an expan-
sion-pipe and provided with a water - seal

- channel, a perforated flexible diaphragm se-

10

cured by its edges in said shell and provided

with a valve and a dome depending into said.

water - seal channel, said valve adapted to
close a valve-opening when under pressure,
substantially as set forth. -

3. In combination, a blcompartment-shell
having two valve-c'pemnrrs achambered base-

piece plovlded with a water-seal channel, a

perforated flexible diaphragm interposed be-
tween one of the compartments in said shell

- and the base-piece chamber, a valve connect-

- I§

ed with said diaphragm and adapted to close

- one of said valve-openings, a dome attached
~ belowsaid diaphragm and movable therewith,

20

a portion of said dome extending into
water-seal channel, and an auxiliary valve
adapted to close the other of said valve-open-

 ings, substantially as set forth.

9. In combination with a range or Water
system for buildings supplied from a street-
main or tank, a shell mounted on an expan-

sion-pipe and pr0v1ded witha water-sealchan- |

nel, a perforated flexible diaphragm secured
by 1ts edges in said shell and provided with

“a'valve and a dome depending into said wa-

- 30

ter-seal channel, said valve adapted to close
a valve-opening when under pressure, and an
auxiliary safety—valve normally closing a seec-

~ ond valve-opening, substantially as set forth.

35

10. The combination, of a bicompartment-

shell having a vent or ‘waste pipe opening

leading from one of the shell- -compartments,
a chambered base-piece, two valve-openings
between the shell-compartments, valves for
sald openings, a weighted lever to normally

said'

control one of said valves and a perforated
flexible diaphragm to normally control the
other, substantially as set forth.

11. In combination with a chambered shell
having a fulerum-hub mounted thereon, and

| a welghted lever pivoted to said hub, a ﬂe:xl-
“ble diaphragm held by adjacent surfaces of

said shell and hub, and valve-stem members
attached to said dlaphra,ﬂ'm, sald lever bear-
ing on the valve-stem, substantially as set
forth. .

12.. In eombination, a chambered shell hav-
ing a valve-opening, a fulerum-hub mounted
on sald shell, a flexible diaphragm held by
adjacent surfaees of sald shell and hub, a
valve, and valve-stem members attaohed to
sald diaphragm and normally under control of
a weighted lever, substantially as set forth.

13. In comblnatlon with a chambered shell

having a valve-opening with grooved walls,
a Valve provided with a Wmﬂ'ed guide adapt-
ed to register with the valve -opening grooves

and reclproeate therein, substantlally as de-
scribed.

14, In combination with a vahe mechan-

ism, a flexible diaphragm held firmly by its
edn'es and slack in the center, capable of in-
termedlate movement, and a Valve connect-
ed therewith, said dlaphragm having holes

‘through the same between its center and eir-

cumference, substantially as shown. |
In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses.
| OHARLES C. CONNELL.
\Vitnesses: -
WiLLiaMm G. Loomis,
CARL B. MARTIN.

o

40

45

50

60

70



	Drawings
	Front Page
	Specification
	Claims

