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To all whom it invay concern: 
Beit known that I, JOSEPHCLAPP, of Evans 

ton, in the county of Cook and State of Illi 
nois, have invented certain new and useful 
Improvements in Automatic Valves, of which 
the following is a full, clear, and exact de 
Scription, reference being had to the accom 
panying drawings, forming a part of this 
specification, in which 

Figure 1 is a central vertical sectional view 
of my improved valve and the pipes connect 
ing there with, 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 lettel's of reference in the different 
figures indicate like parts, 
The purpose of 1my 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 educ 
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 elements, hereinafter more 
particularly described and claimed. 

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

nular flanges a C and a rigid partition a'. 
To the respective ends of the cylinder A are 
attached short cylinders BC, which are pro 
vided with flanges b (, corresponding to the 
flanges (t, 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 between 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 cross-bar (l' and 
depending bars did, which pass through the 
ends of rigid arms b', attached to the case, and 
in which are secured rollers l° 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 E 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 h. in a coupling II", which is at 
tached, respectively, to the case C, a service 
pipe J, and a distributing-pipe K, the latter 
of which is provided with a series of auto 
matic sprinklers k, 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 secured 
in position by means of the lever n, 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 n is bent later 
ally at n', as more clearly shown in Fig. 3, 
and as the roller d is moved downwardly it 
is disengaged from the lever n, which falls, 
as shown in Fig. 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 land a check-valve l in the pipe 
L, so that the flow of water in said pipe may 
be regulated, it being essential that it should 
flow out of the pipe M when open much faster 
than through said pipel; but said result may 
be accomplished by simply reducing the size 
of the pipe L. - 
N is a pipe which communicates with the 

air-chamber G and with the distributing-pipe 
K. An air-pump N is connected with the 
pipe N by means of the pipe in. Air is thus 
forced and compressed within the distribut 
ing-pipes and the chamber G. A check-valve 
m’ is located in the pipe N below its junction 
with the pipe in. . 
The action of said automatic valve is aS 

follows: Upon compressing air in the distrib 
uting-pipes and the chamber G the weight F 
and diaphragm D are raised until the lever n, 
may be supported against the roller di. The 
pressure of the water in the chamber C" 
against the diaphragm E closes the valve H 
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and retains the Water in the supply-pipe; but 
as soon as a sprinkler-head k 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 H 
to be opened by the pressure of Water from 
beneath when it is distributed through the 
pipes K. The check-valve in prevents the 
water from flowing into the chamber G, while 
the valve l’ prevents that in the chamber C 
from escaping into the Service-pipe in case 
the supply of Water is shut off. Upon closing 
the outlet M the pressure upon the diaphragm 
Ecloses 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-valvel not only serves to pre 

vent the water from flowing out of the cham 
55 ber C through the pipe L in case of stoppage 

at the water-works from which the supply is 
received, but enables a volume of air to be 
compressed in the chamber with the water, 
which causes a constant elastic pressure upon 
the diaphragm E, thereby serving as a factor 
of safety against possible leakage of the valve 
H, or an appreciable reduction of pressure 
upon said diaphragm resulting from a slight 
loss 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 n. and 
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the parts described as operating in connec 
tion therewith to retain the outlet Minormally 
closed, as it is obvious that various means 
differing in mechanical construction may be 
adopted-such as, for example, that shown in 
Fig. 4. In lieu of the lever m, and roller d, 
I extend the rod d downwardly to a point 
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 mi m', 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 
C, whereby I am enabled to dispense with 
the weighted diaphragm D. In Fig. 5 I ex 
tend the pipe M downwardly and place a two 
way valve O. at the elbow, to which valve is 
rigidly attached arms o o', the latter of whis 
is provided with a weight o°. The arm o'E's 
held normally in a horizontal position...by 
means of a detent p upon the end of a pix 
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 p", 
secured to each other by means of fusible 
solder, as at p. 
joints the weight p’ falls, which releases the 
arm O, thereby allowing the Weight o' 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 in in en 
gagement With a detent p upon the 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 q, the piston q' of which is arranged 
within a cylinder Q, communicating at the 
bottom with a bent pipe Q', connected with 
the distributing-pipes by means of the pipe N. 
The cylinder and pipe Q are partially filled 
with mercury q', which, being brought into 
contact. With the compressed air in the dis 
tributing-pipes, raises the piston q', and thus 
holds the detent p in normal engagement with 
the leverm. Upon the opening of a sprinkler 
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 is obvious 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 
claim 

1. The combination, with a supply-pipe of a 
fire-extinguishing system, of a water-chamber, 
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Upon the fusing of said 
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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 described, 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, 
substantially as shown and 'flescribed. 

3. The combination, with the supply and 
istributing pipes of an automatic fire-extin 

guishing 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 escape of air from the 
distributing-pipes, substantially as shown and 
described. 

4. The combination, with the supply and 
distributing pipes of an automatic fire-extin 
guishing appalatus, 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 a check-valve there 
in for preventing a backflow of water from 
said chamber, an independent outlet of larger 
capacity than the pipe I, leading from said 

chamber, and means, such as the lever n, 
and a movable frame held 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 colm 
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, a Weighted flexible dia 
phragm, a movable frame attached to said 
diaphragm, and means-such as a cap and 
lever-in operative connection with said 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 described. 

6. The combination, with the supply and 
distributing pipes of an automatic fire-ex 
tinguishing system, of the chambers CG, 
the former in direct communication with the 
supply-pipe and the latter with the distrib 
uting-pipes, flexible diaphragms ED, in com 
munication with Said chambers respectively, 
an outlet-pipe connecting with the chamber 
C, means-such as a cap and 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 subscrib 
ing witnesses, this Sth day of August, 1888. 

JOSEPH CAPP. 
Witnesses: 

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