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To wil wihom it may concer:

Beit known that I, HENRY A. FISKE, a citi-
zen of the United States, residing at Newton,
in the county of Middlesex and State of Mas-

which the following is a specification.

My invention relates to the valves com-

monly used in automatic fire-extinguishing
systems at the entrance to the system of
sprinkling - pipes, and more particularly to
those valves which are normally exposed on
both sides to water under pressure as distin-
guished from the dry-pipe valves. Valves of
the former class, so far as their regulation of
the flow of water is concerned, are simply
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check-valvesand have noother funection than

t0 cause an alarm to be given upon the occur-
rence of a fire and the consequent opening of
a sprinkler, and hence are known as ‘“‘alarm-
valves.” Whenthealarm mechanismn of such
vaives is operated either by the valve itself
as 1t opens or by the flow of water after it
opens, as has commonly been the case hith-
erfo, there has been found a tendency for
false alarms to be given, the alarm mechan-
Ism being operated in some instances by a
small but continuous leakage from the sprin-
kling system, but more often by an increase
In the water-pressure below the valve, due to
various causes, such as a water-hammer.
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My present invention is intended to over-

come the objections above mentioned and to
provide an alarm mechanism which while sen-
sitive to the flow of water produced by the
opening of a sprinkier or by an excessive leak-
age from the sprinkling-pipes shall be free
from all liability to be operated either by any
slight leakage from the sprinkling system or
by any increase of water-pressure below the
valve which may oceur.

A preferred form of valve embodying my
inventionisshown intheaccompanying draw-
ings, in which— o

Figure 1 is an elevation, partly in section,
of the complete device. Iig. 2 is a section,
enlarged, on the line « « in Fig. 1; and Fig.
5 18 a vertical central section of the casing
shown in Fig. 2 and certain parts connected
50 thereto.
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In the apparatus shown in the d rawings the |

sachusetts, have invented certain new and
useful Improvements in Alarm-Valves, of

1

- "T'hus before the valve.

reduction of pressure in the system and is

valve proper, 2, is an ordinary check-valve
operating in a suitable casing 3, which is
adapted to be connected below the valve 2 to
a supply-pipe 4 and above the valve 2 to the
main delivery-pipe 5, leading to the sprin-
kling-pipes. It will be understood that the

55

~casing 3 and the pipes connected therewith

on both sides of the valve 2 are normally filled
with water under pressure. The valve 2 is
preferably arranged so that its weight serves
to keep it normally closed; but, if desired, it

6o

‘may be held to its seat by a spring or other-

wise. If a fire occurs and one or more sprin-
klersin the system are thereby opened, it will
be seen that before the valve 2 can open to
supply the sprinklers the pressure on the top
of the valve must be reduced by a certain
amount, which in a valve having a knife-edge
contact with its seat is determined by the
weight of the valve or other force which in the
absence of pressare would hold it to its seat,
and 1in the case of a valve making a surface
contact with its seat, as shown at 6 in the
drawings, is determined by the weight of
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| the valve plus the water - pressure above
the valve acting on the area of contact be-

tween the valve and its seat, because in the
latter case the pressure on such area is
wholly unbalanced from below the valve.

2 can open a con-
siderable difference between the pressures
above and below it must be produced, and it
18 such a differential pressure or a substan-
tial reproduction thereof, whether produced
by the valve, as above described, or by any
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-equivalent device, which I- employ for oper-

ating the alarm mechanism, to which end T
make 1t operative upon a movable part dis-
tinct from the valve 2, whereby I am en- go
abled not only to overcome the objections to
prioralarm-valves hereinbefore set forth, but
also to produce a more sensitive alarm mech-
anism, since in my device the operation of
the alarm mechanism is effected through the g3
not dependent upon the opening of the valve.

Certain other advantages obtainable from
my Invention will hereinafter appear.

The movable part, which is operated by the
reduction of pressure in the system through
the production of a differential pressure, is

100
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preferably in the form of a diaphragm 7, con-
tained within a drum-shaped casing S and se-
cured theretoat itscircumference,as by means
of screws 9, thus dividing the said casing into
two compartments, which are hereinreferred
to as the “ upper” and ‘‘lower” compart-

ments, as the casing 8 is preferably so placed

that the diaphragm is horizontal. 1The two
compartments are so connected with each
other and with the water-distribution system

that under normal conditions the water-pres-

sure on each side of the diaphragm is thesame
and is equal to the pressure in the system,

the connections being such that any slight |

or gradual change 'in the pressure in the sys-
tem isequalized in the compartments. When
a sprinkler opens, however, there will be a
rapid reduction of pressure in the system be-
fore the check-valve opens, and the connec-
tions between the twocompartments are such
that this reduction of pressure is not equal-
ized, but will take place in the apper com-
partment more rapidly than in the lower
chamber, thereby creating a differential pres-
sure on the diaphragm, which moves said dia-
phragm and operates the alarm.- The upper
compartment is connected with the distribua-

tion system above the valve 2 by means of a

pipe 10, and thus the pressure in this com-
partment is always the pressure in the sys-
tem. Any gradual reduction of pressure in
the system above the valve 2 and in the up-
per compartment is equalized in the lower
chamber through a restricted passage, which
is not, however, of sufficient size to equalize

a rapid reduction of pressure above the

alve 2.

- In the embodiment of the invention shown
the supply system below the valve 2 1s con-
nected with the distribution or sprinkler sys-

tem above the valve 2 by a restricted pas-

sage or by-pass, so that under normal con-
ditions the pressure is the same above and

below the valve 2, said passage, however, be- |

ing of such a size that a rapid reduction of
pressure above the valve will not be equal-
ized through said passage. In this construc-
tion also the lowercompartmentisconnected
with the system below the valve 2, so that
the differential pressure produced at the valve
2 by the opening of a sprinklerisreproduced
at the diaphragm 7. | |

The connections referred to between the
compartments and system may be arranged
in any desired manner, that shown being a
simple and efficient arrangement. In this
construction the pressures above and below
the valve 2 are equalized under normal con-
dition by means of a pipe 12 of small cross-
section connecting the pipes 10 and 11 or
their connections. In ordertoinsure a simi-
lar normal equality of pressures above and
below the diaphragm 7, I prefer to connect
the lower compartment of the casing 8 with
the pipe system above the valve 2 by means
of a pipe 15, containingacheck-valve 16, said
check-valve operating to prevent any reduc-

¥

1

677,072

tion of pressure below the diaphragm, even
though a reduction occurs in the sprinkler-
pipe system, and I also connect said lower
compartment with the supply system below
the valve 2 by means of a pipe 17, contain-
ing one or more check-valves 18, whereby a
considerable reduction of pressure below the
valve 2 will be quickly equalized independ-
ently of the by-pass 12, the funection of the
check-valve 18 thus being to keep the pres-
sure below the diaphragm 7 as low as the
supply-pressure, while preventing the trans-
mission of pressure in the opposite direction.

For the purpose of maintaining the pres-
sure below the diaphragm 7 during its opera-

tive movement I have showninthe drawings
a pipe 11 connecting the lower compartment
of the casing with the supply system below
the valve 2, which pipe, if left open, will serve
to keep equal the pressures in the supply
system and thelower compartment of the cas-
ing independently of the pipes 12 and 15;
but if said pipe 11 were to remain open at all
times my alarm mechanism might be liable

to be operated by a water-hammer or other

70

75

80

90

sudden pressure in the supply system, and -

hence I prefer to make the aperture in which
the pipe 11 terminatesat casing 8 quite small
and to keep it normally closed by valve 13,
movable with the diaphragm 7, preferably by
being attached thereto at or near its center,

beneath which point the pipe 11 1s led into
the bottom of the casing through a valve-seat

14, secured thereto. Thus no sudden pres-
sure from the supply system can be commu-
nicated to the lowercompartment of the cas-
ing except by first opening the valve 13, and

the exposed area of this valve is made so
small that aslicht force, suchas the weight of

said valve or the tension of the diaphragm 7,

or both, will suffice to hold the valve closed

acainst any such sudden increase of pres-

' sure which may occur, thereby making the

alarm mechanism susceptible only to a re-
duction of pressure above the valve 2 and not

to an increase of pressure below said valve.
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The valve 13 being normally closed, I provide

means for giving the diaphragm 7 its initial

movement when the pressure above it is re-

duced, preferably by means of a reservoir of

compressed air, which may be provided in the

top of the lower compartment of the casing

or in a separate closed chamber 19, connected

therewith by a pipe 20. The body of com-

pressed air being always in free communica-

tion with the lower compartment of the cas-

ing, its pressure will obviously always be
kept equal to the water-pressure in said com-
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partment, and its function is simply to give

an initial movement to the diaphragm 7, and

thereby open the valve 13, whereupon water

from the supply system will enter the lower
compartment and. maintain the pressure
therein.

130

1t will be apparent that when the pipes 12 |

and 15 or their equivalents are provided the
only function of the pipe connection at the .

-------
it . . v et e g L L
I!' L TP o . MR e
. '




10

20

30

35

40

45

50O

55

60

677,072

3

valve 13 will be to L.eep the pressure constant | ment of the casing 8, and pipe 17 (.md the

below the diaphragm 7 after it has received
its initial movement in giving an alarm, as
above explained, and that said pipe connec-
tion may be rendered entirely unnecessary
by making the chamber 19 so large that the
compressed air within it will provide a pres-
sure sulficiently sustained to operate the dia-
phragm 7 without further aid.

As an alarm mechanism to be operated by
the movement of the diaphragm 7 I have
shown a flexible diaphragm 21, covering a

supplementary chamber 22, which may be se- .

cured to or made integral with the cover 23
of the casing 8. The diaphragm 21 carries
an insulated metallic contact - piece 24, ar-
ranged to complete on the upward movement
of the diaphragm an electrie circuit through
two conducting-terminals 25 .25, properly in-
sulated from each other, an electric bell or
other alarm Dbeing included in said circuit
and-rung whenever contact is made with the
terminals 25 25. The movement of the dia-
phragm 21 necessary to give an alarm is im-
parted by the entrance into the chamber 22
of water froimn the casing S through a pipe 26,
which is normally closed by a counterbal-
anced valve 27, adapted to be opened by the
pressure of the diaphragm 7 cor a stem 28, at-
tached thereto, against a pivoted lever 29, to
which said valve 27 is attached. The valve
27 when closed 1s held firmly to its seat by
the pressure of the water in the casing 8, and
in order to insure a close contact of said
valve with its seat a slight clearance should
be left between the stem 2§ and the lever 29,

as shown in Fig. 3. |

Provision may be made, if desired, for op-
erating an additional alarm to the one above
described by leading a pipe 30 from the cham-
ber 22 to any suitable device adapted to be
operated by a stream of water, such as a
“*water rotary,” so called.
vent the operation of either alarm by any
slight leakage past the valve 27 which may
occur, a drip 31 should be attached to the
pipe 30.

It will be understood that the above-de-
scribed alarm mechanisms opemted by the
movable plateor diaphragm 7 may be changed
or modified at pleasure without affecting the
remaining features of my invention.

T'he operation of the parts above described
may be summarized as follows: The casings
3 and 8 and their pipe connections are nor-
mally full of water under pressure and. at
rest., The pressures on the two sides of the
valve 2 and onthe twosidesof thediaphragm 7
are kept equal for all small variations above
or below said valve by the by-pass 12, and
the pressure in the upper compartment of the
casing 8 must be the same as that above the
valve by reason of the open pipe 10. If the
pressure below the valve 2 be -considerably
reduced from any cause, a corresponding de-
crease will at once occur above the valve 2

In order to pre-

pressure in the upper eompmtment of the
casing will simultaneously decrease by loss
through the pipe 10, so that the pressure in

the lower compartment of the casing 8 cannot

be less than that in the upper compartment.
If a sudden increase of pressure occur in the

suppiy system belowthe valve 2, it cannot be-

transmitted through the pipes 11 and 17 to
the lower eompmtnmnt of the casing 3 be-

cause of the valves 13 and 18, and 1f trans-

mitted through the valve 2 it will reach both
compmtments of the casing simultaneously
through the pipes 10 and 15 and any motion
which may be imparted to the valve 2 can
have no effect on the alarm mechanism. If
now g considerable loss of pressure above the
valve 2
of one or more sprinklers by a fire, the re-
duction of pressure will lmmedlately be felt

occurs, as by reason of the opening .
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in the easing 8 above the diaphragm 7, and

since no reductmn of pressure below the dia-
phragm 7 can occur (so long as the supply-
pressure is maintained) on account of the

| check-valve 16 the diaphragm will instantly

be forced upward by the differential pressure
on it, thereby opening the valve 27 and caus-
Ing an alarm to be given, as above desecribed.
The alarm may be shat off by closing a cock
32 in the pipe 30, whe1eupon as soon as the
valve 27 closes the water in the chamber
above it will drain off through the drip 31.
It will beseen that by properly proportion-
ing the areas of the valve 27 and the dia-
phragm 7 with reference to the differential
pressure obtainable at the valve 2 my alarm-
operating mechanism may be made as sensi-
tive as may be desired and in any case will

give an alarm before the valve 2 opens, as

above stated. The increased sensitiveness
thus obtainable is especially advantageous,
for the reason that most of the check-valves
hitherto used as alarm-valves make a sur-
face contact with their respective seats as
distinguished from a knife-edge contaet, and
therefore the pressure above them must be
very considerably reduced before they can
open and caunse an alarm to be given. A
further advantage gained by my mventmn
i3 found in the faet that a slight leakage
through the main check-valve Wlﬂ have no

| effect on the alarm- -giving mechanism, and

hence it is not necessary that said eheek—
valve shall be accur ately ground or that espe-
cial care shall be used in setting it up. Fur-
thermore, since my alarm mechanism is strue-
turally mdependent of the main check-valve
1t can be added to old systems and can be
connected to any make or type of check-
valve, as will be apparent. It will also be

"seen that the differential pressure upon which

my alarm mechanism depends for its opera-
tion might be produced by a fixed partial ob-
struction to the flow of water in the system;

but in order to provide for a free flow of wa-
ter in case of a heavy demand I prefer to

by loss through the pipe 15, lowel compart- { make the obstruction movable, so as to per-
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mit a free flow and to give 1t the form ef an |
ordinary chéck-valve, as above set forth:

I claim as my mve‘ntlen-—

1. In an alarm-valve, a main check-valve
adapted to produce a 'differential pressm*e
before opening, as described, and means op-
eratively distinct from said check valve and
adapted to be operated by said differential
pressure to give an alarm.

2. In an alarm valve, a main check-valve,

a movable part operatively distinet there-

from, means for reproducing thereat a dif-

ferential pressure produced at said check-
valve, and means operative w1th said mov-

able part forgiving an alarm.

3. The: combmatlon with a water distrib-
normally
sub,]ected on both sides to the pressuire in the
system, and means for causing said meva,ble *
part to be actuated by a reduetion of pres- |

uting system, of a moveble part

sure on oné 'side thereof, but not by an in-
crease of pressare on its oppos1te side.

4. The combination, with'a water-distrib-
uting system, of a movable part, means for
| normally maintaining the system pressure on
both sides of said movable part, and means

for produemn' a differential pressure thereon
upon a reduction of pressure in the system

and for preventing'such differential pressure

being produced by anincrease of preesu re on
the supply side of said movable part.

5. In an alarm - valve, a movable part
adapted to operate an alarm, in combination
with means for producing in the sprinkling-

pipe system a differential pressure and for

rendering said pressure operative upon ‘said
movable part and means for preventing said

movable part from being operated by an in-
crease of pressure on the supply side thereof.

6. In an alarm-valve, means for obstruct-
ing the flow in the Splmklmw-plpe system
| a,nd thereby producing a differential pres-
sure, in combination with amovable plate or

dlaphraﬂ'm on which said differential pres-

sure 18 edepted to operate to give an ‘alarm,

and means for preventing Sald movable part
from being operated by an increase of pres-
sure on the sunply side thereof.

Rl LI TS ki b TETLITY PR LR
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7. In an alarm- valve, the combination'of'a
casing distinet from'the main-pipé system,
2} pla,t,e or-diaphragin movable therein and

adapted’ to operate an alarm, means for ob-
structing the flow in said system and thereby-
pr oducmn‘ a differeiitial pressure, and means

for rendering said differéntial préssure op-

erative on sald plate or dlaphraﬂ‘m,and means

for preventing said movable part from- being

operated by an 1ncreabe of pressure on the"
supply side thereof.

8. In an alarm-valve, 4 main cheek-valve

a' casing containing a movable plate or dm-— |
phmgm pipe connections between the sprin-
kling systéem and said casing on one side of

sald dmphraﬂ'm N and between the supply SYyS-
tem and’the casing on'the other-side of satd

diaphragm, and means adapted 10 be’”oper

ated’ by said dlaphmﬂ‘m to give an aldarm.

......
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9. In an alarm- valve 8 main eheek: valve’” =-

a casing containing’a dlaphraﬂ*m two’
eoanectmw the’ sprmklmn' systerh with said

pipes

7o

casing abeve and below ‘said dmphraﬂ'm Te-

speetwely, thelatter pipe containingacheck-
valve, two plpes connectmﬂ' the supply Sys--
ter with said casing below sald diaphragm,

.....

one of said pipes contalmnﬂ' a check-valve
‘and the other’ being- normally closed*by a

valve movable with' s.:ud dlephmﬂm a cham-

kler system and normally closed by a ‘mlve,

and means for opening said valve comprising

a movable’ plate or diaphragm'normally sub-
pressure in the

75

‘ber'containing compressed air c,annecﬁedwuh‘” |
said casing below the dlaphra,n'm ahd means
operated b_}? said'-diapbragm for giving an
alarm. |
10. Inan ‘alarm: valve,a water- alarm mech—_
anism, a pipe leading thereto from'the'sprin--

system and a main ehéck-valve adapted to

produce a dlﬁerentlal pressure on said plate

or diaphragm.
~ In testimony whereof T have heréunto sub-'
.-scrlbed my nainé this 18th'day of April, 1899

o HENRY A: FISKE.
Witnesses:
E. D. CHADWICK,
ALEX. P. BROWN.
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