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- to a predetermined point; second, that when
once unseated will be held unseated as surely
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Lo all whom it muay concern.:

Be it known that1, JaArvis Hun, acltlzen of
the United States, resztdlnﬂ‘ at Chlcacro n the
county of Cook and State of lllmms have in-

vented certain new and useful Improvements_

in Valves for Automatic Fire-Extinguishers,
of which the following is a specification.

The plesent invention relates to what is
known as the ""main valve” of a dry-pipe au-
tomatic fire-extinguishing system. The gen-

eral construction and mode of operation of |
such a system are well understood and need.

not be set forth at length in this specification.
‘Broagly stated, the ob ect of the invention
1S to provide a Valve of sm]ple construction
and one which shall at-the same time have a
high efficiency and be free from all liability
to f&llure when once it is called into aection.
More particularly stated, the objects of the
invention are to provide a mlve first, that is
sure to operate and admit Water to the system
upon a reduction of the air-pressure therein

and as positively as it was held seated: thlrd

- thatcannot possibly become columned ”and
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fourth, that reduces the 1n;|ur10us eﬂect of
““water-hammer” to a minimumn.
The accomplishing of the

valve device, as hereinafter fully described.
I accomplish the second -stated object by
constructing the. main water-valve or cut-off

tions—one upward and the other downward—
and providing for each of these faces a seat of

~such construction that whether the valve con-
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tacts with the one or the other the pressure

~upon 1t will hold it seated. In other words,
the main water-valve has exposed differential

areas so proportioned and related that while
closed and under normal conditions it will be
held closed by the combined pressure of the
alr and water within the system and when
once fully opened it will with equal certainty
be held open, so as to prevent its reseating.
The accomplishing of the third-stated ob-
ject i1s .duein a large measure to the condi-

: irst-stated ob-
Ject 1s due to the general construction of the’

| tions last above suggested, since it is appar-

ent that the main water—valve cannot possibly
become columned if when once fullV unseated
1t 1s prevented from reseating. The svstem
then becomes a ** wet-pipe” system.

I accomplish the fourth-stated object by ex-
posing oppositely-presented surfaces of dif-

ferential valves or cut-offs to the pressure of

the water in the main or supply pipe, so that
the hammer in one direction opposes and bal-
ances or approximately balances the hammer
in the Opposite direction, leaving to the pres-
sure of the air in the system only the duty ot
overcoming the preponderance or differential
of the pressure of the water on the valves.
It may here be stated that the use of con-
centric valve-seats with intermediate cham-
bers maintained at low or atmospheric pres-
sure conduces to the efficiency of the im-

I believe, however, that one of my proposed
uses of Such a chamber 1S absolutely new—

| that is to say, I believe that I am the first to
suggest the use of a low-pressure chamber so

arranged as to give the water-pressure against
the main Wa,ter-mlve an advantage and enable

| 1t tohold said valve open when once unseated,
and thus absolutely and positively prevent_

the columning when once the Valve fully 1 i

unseated.

The Invention consists in the features of

reference to the accompanying drawings,

which are made a part of this spemﬁcatlon '

and in which—

Figures 1 and 2 are ver thEL] central sectlons |

of a valve embodying the invention, the cut-
ting planesbeing at rightangles to each other.

Kig. 3 1s an enlarged detail of a'rehef—valve

The construction of the caslng 1S immate-

‘rial further than that it shall have the fea-
tures necessary for the carrying out of the

invention as herein defined. -
The outer shell A may be formed in two

parts flanged and bolted together at about

mid—]ength. It has an inlet A’, adapted for
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proved valve, although I am aware that such
chambers, broadly considered, are not new.
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‘novelty that are hereinafter deseribed with
with two faces presented In opposite direc- |

go

i communication with a street main or other -
" othel
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source of water-supply, and an outlet A",
adapted for communication with the riser of
a sprinkler system equipped in customary
manner with sprinkler-heads. The inlet A’
1ssurrounded by two concentricannular valve-
seats ¢ and ¢, and intermediate of these valve-
seats is a chamber A®, which 1s maintained at
low or atmospheric pressure. Asshown, this
chamber communicates, through a drain-pipe
a’, with the atmosphere, and this drain-pipe
is provided with a delicate valve of customary
construction (shown in elevation) which will
seat when subjected to any considerable pres-
sure, but which will remain unseated under
atmospheric pressure and thereby maintain
the chamber A” at atmospheric pressure.
The main water-valve 1s shown at B. It
blanks the inlet A" and overlaps the valve-
seat ¢, the low-pressure chamber A®, and the
outer annular valve-seat ¢’. It consists of a

central disk 4, a flexible annular aiaphragm |

0', and a surrounding ring or annulus ",
which is ground to adapt it the valve-seats «
and ¢ and which is connected to the disk &
by means of the flexible annular diaphragm
0'. The manner of constructing and connect-
ing these parts 1s 1immaterial further than
that the valve as a whole should be flexible
to allow for inequalities in expansion and con-
traction and perform certain functions here-
inafter described. The valve B (constructed
as above or otherwise) is the main water-
valve or cut-off.- It is disposed in a chamber
A°® of the casing, and this chamber is in con-
stant open communication with the distribut-
ing-pipes of the system through passages A*,
which lead directly from the chamber A°.
Within the casing 1s a part C, that may
properly be called a **dome” ora ‘‘chamber?”
or any other of a number of appropriate
names; but for the sake of distinction it will
hereinafter be called a “"dome.” 1t is con-

nected by aby-pass C' with the inlet A', so that

1ts Interior is maintained full of water at the
same pressure as that in the inlet A’ or the
main. Thebottom of thisdome communicates
by a port or opening with the chamber A®,
and this port is surrounded by two concentric
valve-seats ¢ and ¢, between which is a low-
pressure chamber C”, open to atmosphere.
This chamber is preferably valved similarly
to the chamber A*. The port between the
dome C and chamber A® is controlled by a
valve D, which 1n all respects is constructed
similarly to the valve B, excepting that in its
over-all dimensions it is smaller. The valves
Band D are connected by a rigid stem E, which
preferably consists of three members—to wit,
two stems ¢, projecting from the central disks.
respectively, and provided with right and left
threads and a turnbuckle or connecting-sleeve
¢, correspondingly threaded. No novelty is
claimed for this valve-stem construction, and a
fuller deseription is therefore not necessary.

The areas of the valves B and D as a whole |

©$1,750

are differential-—that is to sayv, the area of the
valve I3 exposed to the pressure of the water
in the inlet A’ (under normal conditions) ex-
ceeds the area of the valve D exposed to the
same pressure 1n the dome C. Hence, water-
pressure only being considered, thereis a con-
stant tendency to unseat the valves B and D
and admit water to the system: but as a resist-
ance to this tendency, due to the preponder-
ance of water-pressure upward upon the valve
B, the preponderance of air-pressure down-
ward upon the valve B must be taken into
consideration. A differentialisapparent from
an inspection of the drawings. The precise
ratio of this differential need not be stated
and, furthermore, will vary with different con-
ditions in different situations and must be left
to the discretion of the builder. Suffice it to
say that a differential 1s fairly indicated in the
drawings and suggested in the foregoing de-
seription, and the rest must be left to the skill
and ordinary knowledge of the craft. It will
be observed, however, that when the main
valve B fully unseats it will be forced upward
until it comes to concentric annular seats ¢ ¢*,
with an annular low-pressure chamber C? he-
tween them. This chamber is normally closed
by a valve C%, which prevents leakage from
the system, but which upon the upward im-
pact of the valve I3 unseats and admits atmos-
pheric pressure to the chamber C* ,In this
event the pressure of the water against the
under side of the valve B will hold it up. Thus
it 1s columned unseated rather than seated.
Another factor tending to unseat the valves
B and D is the suction produced by the water
rushing past the lower end of the by-pass (.
This s designed to create a suction which will
tend to exhaust the water from the dome C,
with a consequent tendency to lift the valve
D from its seat and when once unseated there-
after hold i1t unseated. To this end the lower
end of the by-pass and the inlet A’ are so pro-
portioned and arranged as to act upon the
principle of an ordinary injector, (or ejector.)
The flexibility of the valves B and D, due to
the diaphragms incorporated in them, will
fully compensate for inaccuracies in the dis-
tance apart of their respective scats and ine-
qualities In expansion and contraction of the
several parts of the valve device as a whole.
Preferably the top side of the valve B is
provided with flexible seating - surfaces for
contact with the concentric annular seats ¢°
and ¢°. )
~ Another feature of this valve is that in ad-
aition to the pressure of the water against the
under side of the main water-valve tending
first to unseat 1t and then to hold it unseated
and in contact with the annular seats ¢* and ¢*
the flow of the water past the lower end of
the by-pass C' produces a suction that aug-
ments both of these actions—uz. e., the unscat-
ing of the valve and holding it unseated. It

‘1s manifest that with the parts arranged as
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shown a current of water moving swiftly -past
the lower end of the by-pass will act upon the
principle of an ejector and exhaust the water
from the dome C. This will in turn act with
a suction upon the top of the valve D and tend
tounseatthe twovalves. Furthermore, when

fully open and the valve B is upon the seats

¢’ and ¢’ this same suction will ‘tend to hold it
there. These things will of course depend

upon the velocity with which the water passes.

the lower end of the by-pass. |
The passage between the annular low-pres-
sure chamber C’ and the atmosphere is con-
trolled by a valve C*, which is preferably so
constructed and arranged that it is tripped
automatically by the valve B as the latter
comes to its seats ¢ ¢ ] -
Certainnovel features that are hereinshown
and described are not herein claimed, but are
claimed in my application of even date here-
with, bearing Serial No. 191,317. Generic-

ally stated, the novel features here referred

to relate to the combination of a casing hav-
ing a chamber and provided with two ports

- opening thereinto for the admission of water
and a port opening therefrom for the escape

of water to the system, two valves for ‘con-
trolling the water-inlet ports,one of said valves
seating with and the other against the water-
pressure, iIntervening mechanism whereby the
valves oppose each other with a counterbal-
ancing effect, the preponderance of water-
pressure being in favor of the valve seating

agalnst the water-pressure, and means con-

trolled by the pressure in the system for over-
coming sald preponderance of water-pressure
and holding the valves firmly seated, whereby
when the pressure in the system is reduced the
pressure of the water will automatically un-

seat the valves.

What I claim as new is—
1. Inadeviceof the classdescribed, the com-

bination with a casing having an inlet for wa-

ter, a chamber in communication with the sys-

tem into which said inlet opens, a valve for
controlling said inlet and concentric annular
valve-seats for receiving the valve when open, -

the space bounded by the valve-seats being in
communication with the atmosphere through
a valved opening, substantially as described.

2. Inadevice of the class described, the com-
bination with a casing having an inlet for wa-
ter, a valve for controlling said inlet, a cham-
ber containing said valve, and in communi-
cation with the system, concentric annular

valve-seats adapted to receive the valve when

open, and means for maintaining low pressure
between the annular valve-seats when the
valve is seated upon them, substantially as

- 60 described. |

3. Inadeviceoftheclassdescribed,the com-

bination with a casing having a chamber com-

3

municating with the system and an inlet open-

ing thereinto, of a valve for controlling said
inlet, said valve having differential areas ex-
posed to the water in the inlet and the air in
the system, a seat for receiving said valve when
open, sald seat being of greater area than the
inlet, and means for maintaining low pressure

within the boundary of said seat, when the

valve 1s seated thereon, whereby the pressure

in the system holds tlie valve open and upon

said seat, substantially as described.

4. Inadeviceof the classdeseribed, the com-

bination with the casing having an air-cham-
berin communication with the system,a water-
inlet opening into said air-chamber, annular
valve-seats surrounding said inlet, a low-pres-

sure chamber intermediate of sdid valve-seats,

a chamber in communication with the water-
supply and having a port opening into the air-
chamber, annular valve-seats surrounding said
port, and a low-pressure chamber intermediate
of said valve-seats, of connected differential
valves adapted to said seats, and exposed to
both the water-pressure and the air-pressure,
substantially as deseribed. _ '

5. Inadeviceof the classdescribed, the com-
bination with a casing having an air-cham-

ber communicating with the system, a water-

inlet opening thereinto, a water-chamber hav-
Ing a port opening into the air-chamber, and
a by-pass connecting the water-chamber with
the water-supply, of a main water-valve for
controlling the inlet, and having differential
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areas exposed to the water and air pressure, a

smaller valve for controlling said port and
having differential areas exposed to the water
and air pressure and a stem connecting the two

valves, the casing being provided also with

annular valve-seats surrounding the portand
adapted to receive the main water-valve when
opened, and with a valved low-pressure cham-
ber between said seats, substantially as de-

scribed. |

6. Inadeviceof theclassdescribed,the com-
bination with a casing having an air-cham-
ber, a water-inlet opening thereinto, and a
water-chamber having a port communicating

with said air-chamber, of a by-pass connecting

sald water-chamber with the waterway and

arranged to act as an ejector for exhausting

water fromsaid water-chamber, and connected

and port, the valve for controlling said inlet
being also adapted, when open, to close said
port, substantially as described. -

JARVIS HUNT.

Witnesses: |
- W. K. KupiNPELL,
- L. M. HoprxiIns.
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valves for normally closing said water-inlet |
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