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UNITED STATES

PaTENT OFFICE,

JOSEPH CLAPP, OF EVANSTON, ILLINOIS, ASSIGNOR TO THE CLAPP AUTO-
MATIC FIRE-EXTINGUISHER COMPANY, OF ILLINOIS.

AUTOMATIC VALVE.

SPECIFICATION forming part of Letters Patent No. 406,087, dated July 2, 1889,
Application filed Angust 25, 1888, Renewed May 17, 1889, Rerial No. 311,166, (No model.)

To all whom it may conceri:

Beitknown thatI, JoSEPH CLAPP, of Evans-
ton, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvementsin Automatic Valves, of which
the following is a full, clear, and.exact de-
seription, reference being had to the accom-
panying drawings, forming a part of this
specification, in which—

Figure 1is a central vertical sectional view
of my improved valve and the pipes connect-
ing therewith, the operating parts being in a
normal position. Fig. 2 is a like sectional
view in detail of a portion of the valve-case
and certain of the connecting parts, which
are shown in an abnormal position. Fig. 3
is a side view in detail of one of the guide-
rods of the frame and the lever and valve for
normally preventing the escape of water from
the case. Fig. 4 is a detail view showing a
modification of the means for closing the
eduction-pipe of the valve-chamber. Fig. 5
is a central vertical sectional view showing a
modification of said invention, and Fig. 6 is
a like view showing a still further modifica-
tion.

Like letters of veference in the different
figures indicate like parts.

The purpose of my invention is to provide
a self-acting valve for use in connection with
automatic fire-extinguishing systems, and
which may be so constructed that the water
from the supply-pipe may communicate di-
rectly and continuously with a valve-chamber
provided with a valve of differential area
connected with the valve which controls the
flow of water in the supply-pipe, and an edue-
tion-pipe and releasing mechanism prefera-
bly operated by means of the escape of com-
pressed air from the distributing-pipes caused
by the opening of the usual automatic “sprink-
ler-head,” whereby the diaphragm in the air-
chamber may be caused to collapse, thus per-
mitting the valve in the supply-pipe to open
and admit the water to the distributing-
pipes. '

To this end my invention consists in the
combination of elemeuts, heveinafter more
particularly deseribed and claimed.

Referring to the drawings, A represents a
cylindrical metallic shell provided with an-

nular flanges a ¢ and a rigid partition .
To the respective ends of the cylinder A are
attached short cylinders B C, which are pro-
vided with flanges b ¢, corresponding to the
flanges «,to which they are attached by means
of suitable bolts or screws. Flexible dia-
phragms D E, preferably of rubber, are at-
tached to the respective ends of the cylinder
A, the edges of said diaphragms, respectively,
being clamped hetween the flanges a b, as
shown.

To the diaphragm D is attached a metallic
plate D’, which serves as a support for a rod
or standard d, to which is rigidly attached a
guide-frame consisting of the crogs-bar d’ and
depending bars d?* d? which pass through the
ends of rigid arms o', attached to the case, and
in which are secured rollers I? to guide said
frame and permit it to move up and down
without friction. A weight F is placed upon
the plate D’ to insure the downward move-
ment of the diaphragm D when the air is re-
moved from the chamber G beneath, as here-
inafter stated. )

To the diaphragm K is attached a metal
plate E’, to which is attached a valve-stem e,
which is guided through a bore in the end of
the shell C, and to the opposite end of which
is attached a valve II, adapted to rest upon
a valve-seat i in a coupling II’, which is at-
tached, respectively, to the case C, a service-
pipe J, and a distributing-pipe I the latter
of which is provided with a series of auto-
matic sprinklers &, which are held normally
closed by means of a joint of fusible solder.

A small pipe L connects the supply-pipe J
with the chamber C’ in the lower part of the
cylinder A, so that said chamber is filled with
water at a pressure corresponding to that in
the pipe J; but as the area of the diaphragm
E is much larger than that of the valve H the
latter is normally held to its seat, thus pre-
venting the water in the supply-pipe from
passing into the distributing-pipe so long as
the pressure in the chamber C’ remains con-
stant or the water is permitted to remain in
said chamber.

M is an outlet-pipe communicating with the
chamber C’,which is held normally closed by
means of a cap, which may in turn be sccured
in position by means of the lever m,which is
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pivoted to the pipe M, as shown in the draw-
ings, and the outer end of which is arranged
to-rest against a friction-roller d® upon the
movable rod d®. Said lever m is bent later-
ally at m/, as more clearly shown in Fig. 3,
and as the roller &® is moved downwardly it
is disengaged from the lever m, which falls,
as shown in Tig. 2, and permits the cap to-be
released, which allows the water to flow out
of the chamber C’. - I prefer to place a reduc-
tion-valve [ and a check-valve I/ in the pipe
L, so that the flow of water in said pipe may
be regulated, it being essential that it should
flowout of the pipe M when open much faster
than 1hrough said pipeI.; butsaid result may
be accomplished by simply reducing the size
of the pipe L.

N is a pipe which commumcatcs with the
air-chamber G and with the distributing-pipe
K. An airpump N’ is .connected with the
pipe N by means of the pipe n. Air is thus
forced and compressed within the distribut-
1nrr—p1pos and the champer G. A check-valve
7' is located in the pipe N below its junction
with the pipe n.

The action of said automatle valve is as
follows: Upon compressing airin the distrib-
uting-pipes and the chamber G the weight F
and dlaphl agm D are raised until the lew erm
may be supported against the roller d’. The
pressure of the water in thé chamber C’

- against the diaphragm E closes the valve H

35

40

45

50

55

and retaing the water in the qupply-plpe but
as soon as a sprinkler-head £ is opened the
air from the distributing-pipes and chamber
G is released, when the weight F falls and
carries with it the frame, which releases the
lever m and allows the water to escape from
the chamber C’, thus permitting the valve II
to be opened by the pressure of water from
beneath when it is distributed tbhrough the
pipes K. The check-valve n’ prevents the
water from flowing into the chamber G, while
the valve I’ prevents that in the chamber C’
from escaping into the service'pipe in. case
the supply of water isshutoff. Upon closing
the outlet M the pressure upon the diaphragm
E closes the valve H, and the supply of water is
thus cut off from the distributing-pipes. The
air may then be pumped into the distribut-
ing-pipes and chamber G, when the device is
again ready for action in the event of a fire.

The check-valve I not only serves to pre-
vent the water from flowing out of the cham-
ber ¢’ through the pipe L in case of stoppage

_at the water-works from which the supply is
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received, but enables a volume of air to be
compressed in the chamber with the water,
which causes a econstant elastic pressure upon
the diaphragm E, thereby serving as a factor
of safety against possible leakage of thevalve
H, or an appreciable reduetion of pressure
upon said diaphragm resulting from a slight
Joss of water from said chamber in the event
of the supply being temporarily cut off, as
stated.

I do not confine myself to the lever m zmdi

406,087

the parts described as operating in connec-

tion therewith to retain the outlet Mnormally .

closed, as it is obvious that various means
differing in mechanical construction may be
adopted—such as,for example, that shown in
Tig. 4. In lieu of the lever m and roller d?,
I extend the rod d? downw ardly to a pomt
opposite or below the pipe M, and between
the cap m? which closes the pipe, and said
rod I place a stud, which consists of the two

parts m® mt, one of which is screw-threaded.

and tapped into the other, as shown, so that
any desired degree of pressure may be placed
upon the cap by turning the screw. While
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the rod d? remains in its normal position-the -

cap is held in place; but as soon as the rod
descends the stud falls and releases the cap.
I have shown in Figs. 5 and 6 still further
modifications of said invention for the pur-
pose of releasing the water from the chamber
(’, whereby I am enabled to dispense with
the weighted diaphragm D. In Fig. 5 I ex-
tend the pipe M downwardly and plaee atwo-
way valve O. at the elbow, to which valve.ds
rigidly attached arms o o', the latter of whie
is provided with a Weloht 0% The arm o’'fs
held normally in a horizontal positionsby
means of a detent p upon the end of a pis-
oted lever P, which engages with the arm o.
A weight p’ is attached to the opposite end of
the arm P, and is held suspended by means of
a cord or chain p? trained over a pulley p®
and preferably attached to wires or strips p4,
secured to each other by means of fusible
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solder, as at p°. Upon the fusing of said -

joints the weight p’ falls, which releases the
arm o, thereby allowing the weight 0? to de-
scend and open the valve O. In Fig. 6 the
pipe M is closed by means of a cap normally
held in place by means of a lever m?in en-
gagement with a detent p uponthe end of the
pivoted lever P, arranged substantially- as
shown in Fig. 5;:but in lieu of the weight p’
the opposite end is loosely attached to a pis-
ton-rod g, the piston ¢’ of which is arranged
within a cylinder Q, communiecating at the
bottom with a bent pipe Q’, conneeted with
the distributing-pipes by means of the pipe N.
The cylinder and pipe Q' are partially filled
with mercury ¢? which, being brought into
contact with the compressed air in the dis-
tributing-pipes, raises the piston ¢/, and thus
holds the detent p in normal engagemeént.-with
the leverm® Upontheopeningof asprinkler-
head and the consequent escape of air the
mercury falls in the cylinder Q, the piston is
lowered, the detent disengaged, and the pipe
M opened. Thusit isobvious that numerous
ways may be employed for releasing the
water from the chamber C’, any one of which

may be adopted without departing from the.

primary and more important features of my
invention.
Having thus described my invention, I
clalm——
. The combination, with a supply-pipeof a
ﬁre -extinguishing system of awater-chamber,
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a diaphragm therein in operative connection
with the valve which governs the flow of
water to the supply-pipe and having a larger
area than said valve, a branch pipe or lateral
way forming direct communication between
said water-chamber and supply-pipe inde-
pendently of the position of said supply-valve,
whether closed or open, and means, substan-
tially as deseribed, for releasing the water
from said chamber.

2. The combination, with a supply-pipe, of
a valve to govern the flow of water therein, a
water-chamber, a diaphragm of larger area
than and in operative connection with the
valve governing the flow of water in the sup-
ply-pipe,a branch pipe or lateral way forming
direct communication with said water-cham-
ber and supply-pipe, a normally-closed educ-
tion-pipe of a size to permit the water to flow
from the chamber faster than it can enter
from said branch pipe, and means, substan-
tially as specified, for opening said eduction-
pipe upon the opening of a sprinkler-head,
snbstantially as shown and ‘deseribed.

3. The combination, with the supply and
‘istributing pipes of an automatic fire-extin-
gnishing system, of a valve for normally clos-
ing said supply-pipe, a water-chamber upon
the opposite side of said valve and in direct

communication therewith, a diaphragm of

larger area than said valve located in said
chamber and attached to said valve, a nor-
mally-closed outlet larger than the inlet for
releasing the water from said chamber, and
means, such as described, for permitting the
same to open upon the eseape of air from the
distributing-pipes, substantially asshown and
described.

4. The combination, with the supply and
distributing pipes of an automatic fire-extin-
guishing apparatus, of a valve for normally
closing the supply-pipe, the chamber C’, a
flexible diaphragm therein attached to said
valve, a pipe connecting the supply-pipe with
said chamber and having acheck-valve there-
in for preventing a backflow of water from
said chamber, an independent outlet of larger
capacity than the pipe L leading from sajd

chamber, and means, such as the lever m,
and a movable frameheld normally in a given
position by means of a flexible diaphragm in
operative connection therewith and with a
chamber of compressed air communicating
with the distributing-pipes, whereby upon the
escape of air from said pipes said frame may
be permitted to fall, thus releasing said lever
and opening said outlet, substantially as
shown and described.

5. An automatic valve for normally pre-
venting the water from entering the distrib-
uting-pipes of an automatic fire-extinguish-
ing system, consisting of a chamber in com-
munication with the supply-pipe, a normally-
closed eduction-pipe, a flexible diaphragm in
said chamber attached to the supply-pipe
valve, an air-chamber communicating with
the distributing-pipes,aweighted flexible dia-
phragm, a movable frame attached to said
diaphragm, and means—such as a cap and
lever—in operativeconnection withsaid frame
for closing said eduction-pipe, whereby the
movement of said frame upon the escape of
air will release said lever, substantially as
shown and deseribed.

6. The combination, with the supply and
distributing pipes of an automatic fire-ex-
tinguishing system, of the chambers ¢’ G,
the former in direet communication with the
supply-pipe and the latter with the distrib-
uting-pipes, flexible diaphragms E D, in com-
munication with said chambers respectively,
an outlet-pipe connecting with the chamber
(¢, means—such asacapand lever—for closing
the same, a movable frame attached to the
diaphragm D, for normally holding said lever
in position to close said pipe, and a valve at-
tached to the diaphragm E, for normally clos-
ing the supply-pipe, substantially as shown
and described.

In testimony whereof I have signed this
specification,in the presence of two subserib-
ing witnesses, this Sth day of August, 1888.

JOSEPH CLAPP.

Witnesses:
D. II. FLETCHER,
J. B. HALPENNY.
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