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UNITED STATES PATENT OFFICE. 
- HENRY C. HENLEY AND ALBERT B. crowder, OF ST. LOUIS, MISSOURI. 

AUTOMATIC ALARM DEVICE FOR FIRE-ExTINGUISHING APPARAS 
- W 

'936,889, specification of Letters Patent. Patented Oct 12, 1909. 
Application filed November 9, 1908. Serial No. 461,657. 

To all whom it may concern: 
Be it known that we, HENRY C. HENLEY 

and ALBERT B. CROWDER, citizens of the 
United States, residing in the city of St. 
Louis and State of Missouri, have invented 
certain new and useful Improvements in Au 
tomatic Alarm Devices for Fire-Extinguish 
E.E. of which the following is a full, clear, and exact description, reference being had to the accompanying drawings, 
'forming a part of this specification. 

Gurinvention relates to an automatic alarm 
device for use in connection with fire extin gaishing apparatus to indicate the escape of 

15, water from the distribution pipe of the ap 
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due either to the opening of an out 
et in the distribution pipe occasioned by a 
fire or to leakage at any point in the distribu 
tion pipe. 
The alarm device to which our invention 

relates is one utilized in a s extinguishing 
apparatus comprising a supply pipe or main, 
ES E. E. which any de 

sired number of branch pipes may be associ 
ated and in which provision is made for the 
maintenance of a pressure in the distribution 

30 

pipe in excess of the pressure maintained in 
the supply pipe. 

Figure is an elevation of our alarm de 
vice associated with a fire extinguishing ap 
paratus. Fig. II is a side elevation of our 
alarm device connected to the supply and dis tribution pipes of a fire extinguishing ap 
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paratus. Fig. III is a vertical section 
through the alarm device. 
view of the alarm device. . . 

In the accompanying drawings: A desig 
nates the supply pipe or main of a fire ex 
tinguishing apparatus and B-the distribution 
pigeof said apparatus. 
Cis a controlling valve interposed between 

the-supply and distribution pipes and which 

45 

the pressure in the 

m E. such as by the employment of a suit 
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maybe of any preferred construction. 
The distribution pipe B is designed to have 

maintained therein a pressure in excess of: 
E. PE or main A. Liced and which maybé pro in any desired 

pump D connected to the distribution E. a conducting pipe E through, which ise E. subjected to pressure by the pump may 
be condueted to the distribution pipe to in 
crease the pressure therein. The supply and 
distribution pipes are equipped with suitable 
pressure gages iF and G. . . 
i and 2 designate conductingpipes leading 

Fig. IW is a rear 

to a 

respectively from the supply and distribu 
tion pipes A and B and to which our alarm 
device is attached. . . 
3 designates the casing of our alarm device, 

containing an upper low-pressure chamber 4 
with which the conducting pipe 1 communi 
cates, and a lower high-pressure chamber 5 
with which the conducting pipe 2 communi 
cates. The chambers 4 and 5 are separated 
from each other by a dividing diaphragm 6 
that is located between a lower spider or . 
guard 7 and an upper spider or guard 8 suit 
tably mounted in the casing intermediate of 
the top and bottom thereof. 
9 is a push rod in the chamber 4 of the 

casing 3 and which is provided at its lower - 
end with a head 10 that is movably fitted in 
the upper guard 8. The head of this push 
rod is seated upon the diaphragm 6, thereby 75 
providing for vertical movement of the rod 
when the diaphragm beneath it is flexed up 
wardly by pressure in the lower chamber 5 
against its lower side in excess of the pressure 
present in the upper chamber 4. 

11 is an upper diaphragm at the top of the 
upper low-pressure chamber 4 and located 
above the upper end of the pushrod 9, this 
diaphragm being preferably held between 
the upper end of the casing 8 and h-cap 12 
secured to and forming a part of the casing. 
In the cap 12, immediately above the push . 
rod 9 and the central portion of the second 
diaphragm 11, is an opening 18. 

14 is a lift rod that is operable in the 
opening 13 in the cap 12, and which is pro 
vided at its lower end with a head 15 that 
Eyes to limit the upward movement of the 
OO . . 

16 designates a weighted arm that is piy 
oted at 17 to posts 18 extending YE 
from the cap 12 of the casing 3 and whi 
is adapted to rest upon the upper end of the 
lift rod 14. . . . . . v 
19 designates a bracket secured to the cas- 100 

ing 3 and extending at an angle or trans-- 
versely relative to the weighted arm 16. ... 
20 is a contact arm through which the 

weighted arm 16 extends, (see Figs. II and 
III) and one end of which is pivotally 
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connected at 21 to a binding post 22 sup 
ported by the bracket 19, (see E. t and 
III.). The contact arm 20 is adapted to . . 
operate between an upper stop 23, attached 
o a post 24 supported by the bracket 19 110 
and a contact 25 attached to a binding post . 
26. The binding post 22 to which the con 
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tact arm 20 is fitted and the binding post 
26 that supports the contact 25 are adapted 
to be placed in circuit with a suitable indi 
cator, such as an electric bell, by the attach 
ment of connecting wires to said binding 
posts and which lead to the indicator. 

10 

It should be here stated that the purpose 
in providing the two low and high pressure 
chambers 4 and 5 and separating them by 
the dividing diaphragm (5 is to provide ill 
itially for the presence of equal or balancing 
pressures in the two chambers when the sup 
ply and distribution pipes A and B are first 
illed, in order that the dividung diaphragin 
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established in the distribution pipe A, and 

to the communication between the distribu 

nication between said supply EP contain 
th 

will be balanced or subjected to approxi 
mately even pressure at both sides thereof. 
Then when a pressure of greater degree is 
the high-pressure chamber 5 in communica 
tion therewith, the greater degree of pres 
sure is only required to overcome the normal 
pressure in the low-pressure chamber 4. in 
order that the movable parts of the alarm 
device may be carried to their normal posi 
tions, ready to move to alarm producingpo 
sitions in the event of leakage from the dis 
tribution pipe or any of its branches. An 
important advantage in the provision of the 
low-pressure chamber 4, in communication 
with the supply pipe, lies in the fact that 
the pressuremedium in this chamber acts 
to prevent buckling of the diaphragm under 
the pressure in the high-pressure chamber 
5 as would be liable to occur in the absence 
of counteracting pressure opposing that in 
the chamber 5. 
In the practical use of our alarm device, a 

pressure in excess of the pressure in the 
supply pipe or main of the fire extinguish 
ing apparatus is established in the distribu 
tion pipe of said apparatus. As a conse 
quence of the unequal pressure in the supply 
and distribution pipes, there is caused to 
exist in the lower chamber 5 of our alarm 
device a pressure in "excess of the pressure 
in the upper-chamber 4 of said device, due 
tion pipe, in which excess pressure is present, 
and the chamber 5, provided by the conduct 
ing pipe 2, while the other conducting pipe 
1 leading from the supply pipe of the fire 
extinguishing apparatus furnishes commu 
ing the lesser pressure, and the chamber 4 
of the alarm device. By the production and 
maintenance of a pressure in the chamber 5 
in excess of that in the chamber 4, the dia 
phragm 6 separating said chambers is forced 
upwardly and held in an uplifted position 
between the guards. 7, whereby it acts upon 
the push rod 9 to elevate it and support it 
in an elevated position. This pushrod in 
turn acts upon the upper diaphragm 11 in 
the casing of the alarm device, and the up 
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iod 1 to hold it in the elevated position in 
Fig. II. The lift rod 14 at such times serves 
as a support for the weighted arm 16, and 
as a consequence said weighted arm is so 
upheld as to cause it to support the contact , arm 20 against the stop 23 above it. 
The positions of the parts of the alarm 

device that have been recited are those naill 
tained as long as normal conditions exist in 
a fire extinguishing apparatus with which 
our alarm device is associated. In the event 
of the escape of fluid from the distribution 
pipe of the apparatus, there is a resultant 
diminishment in the excess pressure in said 
distribution pipe and the degree of pressure 
in the high-pressure chamber 5 beneath the 
dividing diaphragm 6 becomes lessened to a 
sufficient extent to permit the downward 
movement of said diaphragm under the in 
fluence of the weighted arm, 16 and the 
members interposed between said weighted arm and dividing diaphragm. 
When the pressure becomes lessened in 

the high-pressure chamber 5 of the alarm 
device and the diaphragm 6 descends, the 
weighted arm 16 is permitted to move down 
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wardly from the position illustrated in the 
drawings; and as it so moves, it carries 
with it the contact arm 20 with the result of 
causing said contact arm to be lowered to 
the contact 25 beneath it. An electric cir 
cuit is thereby established between said con 
tact and its binding post 26, the contact arm 
20 and its binding post 22, and the indi 
cator, such as the bell illustrated in Fig. I, 
whereby an alarm is given that serves as a 
notification of escape of fluid from the dis tribution pipe of the fire extinguishing ap 
paratus, whether said escape be due to the 
opening of an outlet as a consequence of a 
fire, or due to leakage at any point through 
out the distribution pipe or any of its 
branches. 
We claim :- 
1. The combination with a fire extin guishing. apparatus having a supply pipe, a 

distribution pipe, and means for providing 
a higher degree of pressure in said distribu 
tion pipe than that in said supply pipe; of an 
alarm device comprising a casing, a dividing 
diaphragm in said casing subdividing it into 
high and low pressure chambers, free of com 
munication with each other, the high pres 
sure chamber having communication with 
said distribution pipe and the low pressure 
chamber having communication with said 
supply pipe, a second diaphragm exposed to 
the pressure medium in said low pressure 
chamber, an indicator controlling member 
controlled by said second diaphragm, and 
means in said low pressure chamber inter 
posed between said dividing diaphragm and 
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said second-diaphragm providing for the 
transfer of force from said dividing dia. 65 per diaphragm in turn acts upon the lift phragm to said second diaphragm to hold 130 
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said indicator controlling member in an in 
active position pending a reduction of pres 
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exposed to the pressure medium in said low 
pressure chamber, an indicator controlling 20 

sure in said distribution pipe and the high member controlled by said second dia- - 
pressure chamber in communication there 
with. 

2. The combination with a fire extinguish 
ing apparatus having a py pipe, a dis 
tribution pipe, and means for providing a 
higher degree of pressure in said distribu 
tion pipe than that in said supply pipe; of 
an alarm device comprising a casing, a di 
viding diaphragm in said casing subdivid 
ing it into high and low pressure chambers, 
free of communication with each other, the 
high pressure chamber having communica 
tion with said distribution pipe and the low 
pressure chamber having communication 
with said supply pipe, a second diaphragm 

phragm, and a rod in said low pressure 
chamber interposed between said dividing 
diaphragm and said second diaphragm pro 
viding for the transfer of force from said 
dividing diaphragm to said second dia 
E. to hold said indicator controlling 
member in an inactive position pending a 
reduction of pressure in said distribution 
pipe and the high pressure chamber in com 
munication therewith. 

HENRY C. HENLEY. 
ALBERT B. CROWDER. 

In the presence of: 
H.G. Cook, y 
E. M. HARRINGTON. 
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