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To all 1::hom. 76 ™ut1y corneeriv:

BeitknownthatI, HeNry A. FISKE, a citizen
of the United States, residing at Newton, in
the county of Middlesex and State of Massa-
chusetts, have invented certain new and use-
ful Improvements in Alarm-Valves, of which
the following 1s a specification.

My invention relates to devices such as are
employed in connection with wet-pipe fire-
extinguishing systems for causing an alarm
to be .given whenever water 1s permitted to
escape from the sprinkling-pipe system by
the opening of one or more sprinklers or oth-
erwise. A form of device hitherto commonly

usecd for this purpose consists of an ordinary |

check-valve located at the entrance tothe sys-
tem of sprinkiing-pipes and normally closing
both the inlet to said pipes and also a supple-
mentary passage through which when the
check-valve is caused to open by the escape
of water from the sprinkling-pipes a stream
of water Hows to and operates an alarm at-
tachment. It 1s customary to employ two in-
depencent alarm attachments in connection
with each check- V‘llve in compliance with the
requirements of the fire-underwriters, one at-
tachment consisting of an electric alarm adapt-
ed to be operated by the pressure of the wa-

ter which flows to 1t and the other being a
" water-rotary.” A water-rotary, however,
requires a considerable flow of water to oper-
ate it, and 1nasmuch as the check-valve will
be raised from its seat but slightly if opened
by the flow through a single sprinkler only it
has hitherto been necessary that the entrance
to the supplementary passage,whichisopened
by the opening of the check-valve, should be
of considerable size In order that the slight
opening of the check-valve necessary to sup-
ply a single sprinkler may admit to said pas-
sage a flow of water suf hicient to operate the
water-rotary. This entrance or orifice has
commonly been provided by forming an an-

-nular channel in the seat of the check-valve

and leading a pipe from said channel to the
alarm attachments,said orifice being normally

‘closed by the seating ot the check-valve on

both sides of said channel simultaneously,and |

since that portion of the check-valve which | sired interval atter the openmcr of the check-

covers this channel 1snot exposed to the pres-
sure of the water below the valve the result
has been that said valve is held to its seat by
a conslderable differential pressure, which not
only renders the valve less sensitive, but also
frequently causes the valve to hammer or
pound on its seat when opened by the flow
through one sprinkler only. Furthermore,
the large area of this channel has been found
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objectionable for the additional reason that

in case the chech-valve is raised by an in-
crease In pressure in the supply system be-
low it enough water is apt to flow through

sald channel to operate one or both of the,

alarm attachments, and thus cause a false
alarm to be given. |

My invention 1s intended, primarily, to pro-
vide an alarm-valve in which the entrance to
the supplementary passage above referred to
may be made so small that the differential
pressure tending to hold the check-valve to

its seat will be mconmdemble while at the

same time the flow of water thmua*h sald pas-
sage will always be sufficient to insure the
proper operation of such alarm attachments

as may be employed whenever a Sprinl«;ler'

opens, and to this end instead of causing the

flow of water through said passage to operate

the alarm a,ttachments directly I cause it to
exert a pressure in a supplementary chamber.,

and I utilize said pressure to open a V&IVB,
and thereby permit an independent stream of
water to flow to and operate the alarm attach-
ment or attachments, said stream of water
being taken from any suitable source of sup-
ply Suﬂiment to give 1t the necessary pres-
sure and volume. Preferably this independ-
ent streamn of water is taken from the supply
system below the check-valve through a pipe

or passage-way which 1s controlled by the

valve operated as above described. In this
manner I am abie to employ a small supple-
mentary orifice at the check-valve, as above
stated, and by making the supplementary
chamber which receives the flow through said

orifice of sufficient size I can also delay the

opening of the valve through which the water
flows to the alarm attachments for any de-
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valve, and thus I am able to prevent the giv-
ing of false alarms by a water-hammer or
other excess pressure below the check-valve,
because such pressures are temporary in their
nature, and before suthcient water can flow
through the supplementary orifice when
opened thereby to cause an alarm: to be given
the check-valve will have closed again, where-
upon, whatever water may have accumulated
in said chamber drains away through a suit-
able drip.

In prior valves of the type under considera-
tion both the maln passage supplying the
sprinkling-pipes and the supplementary pas-

sage leading to the alarm attachments have

been controlled by a single moving part—
namely, the main check-valve—so that when
one passage opened the other must necessar-
ily open with 'it. This has been found to be
disadvantageous, because 1tis difficult to main-
taln a perfectly tight seating of the check-
valve, especlally on both sides of an annular
channel at the same time, and with the con-
struction above described any leakage past
said seat must cause a waste of water and also
tend to operate an alarm attachment, and one
of the features of my present invention re-
lates to a construction whereby these objec-
tions may be overcome. To this end I make
the supplementary orifice leading to the alarm
attachments or to the means which operates
them independent of the seat of the check-
valve, and 1 provide a connection between
said check-valve and the closure for said ori-
fice, which is preferably loose enough to per-
mit the latter to remain tightly closed even
though the check-valve moves slightly, with
the result that with my construction it 1s not
necessary that the check-valve shall fit its
seat with any particular degree of tightness
or accuracy, Inasmuch as any leakage past
said seat which may occur can have no effect
so far asthe giving of an alarm is concerned.
Moreover, such a slight leakage may be de-
sirable in order to compensate for any slight
leakage trom the sprinkling-pipe system.

My mvention is illustrated in the accom-
panyving drawings, in which—

Figure 1 shows my preferred construction
represented pr incipally 1n central vertical sec-
tion, and Kig. 2 is a similar section showing
Q. qomewhqt—modmed arrangement of alarm-
controlling attachment.

" Referring to Fie. 1 of the drawings, 2 in-
dicates a valve-casing provided with flanged
ends 3 and 4, by means of which 1t i1s adapted
to be bolted to the sprinkling-pipe system and
to the supply system.
valve, which 1n the construction shown is a
“f'm_:npm -check” pivoted by one edge at one
side of the casing, as at 6, and seating on a
flat horizontal seat 7. In the valve-casing 2
is formed a supplementary passage 8, leading
from the interior to the exterior of the casing
9 at one side of the valve-seat 7 and normally

{ but one sprinkler opens. 1 |
stood that the nut 13 is so adjusted that before

5 18 the main check-
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closed by a valve 9, seating against a valve-
seat 10. The valve 9 is attached to the check-
valve 5 or otherwise arranged to he operated
by the operat:

projection 11, extending from that edge of
the check-valve which is opposite to the pivot
6, and the connection between said valves 1s
preferably made slightly loose, so that while
any material opening of the check-valve will
cause the valve 9 to open slight movements
of said check-valve, such as are mnsufficient to
supply a sprinkler, will be permitted without
opening said valve 9. To this end the stem
of said valve 9 1s formed to pass loosely
through a hole 12, formed in the projection
11, and is provided with an adjustable nut 13
and a lock-nut 14, by the adjustment of which
the check-valve may be given the desired
amount of play without causing 1t to engage
said nut 13 and raise the valve 9. The loose-
ness of the stem of the valve 9 within the hole
12 also avoids the necessity of making an ac-
curate fit at the pivot 6, said valve 9 being
preferably guided to its seat by independent
guides 15, formed on the valve-seat 10 and
adapted 130 engage inclined surfaces 16, formed
on the under Slde of the valve. lhe object
of attaching the valve 9 to the check-valve

on that side of the latter which is opposite to
the pivot 6 1s to multiply the opening move-
ment of said check-valve as much as possible
in order to get a maximum opening of the
valve 9 when the check-valve opens slightly,
and this 1s my reason for preferring to em-
ploy a flapper-check as disting ulshed from a
sliding check, although the t01 mer 1S some-
times considered pl"eferable for other reasons.

It will be evident, however, that my inven-
tlon may be apphed to or em bodied in-a slid-
ing check as well as a lapper-check.

With the construction just described any
leakage past the check-valve 5 which may oc-
cur WIH evidently be of no consequence, and
said check-valve may even open very shightly
to an extent determined by the position of the
nut 13 without permitting any flow of water
through the passage 8, and inasmuch as the
area of the valve 9 is or may be relatively very
small the differential pressure tending to hold
the check-valve 5 closed will be (:011(:51)011(]—
ingly small, so that said check-valve will be
immediately responsive to the opening of a
single sprinkler and will not hammer when
1t will be under-

the check-valve 5 can open sutliciently to sup-
ply even one sprinkler it will engage said nut
and open the valve 9. To the outer end of
the passage 8 1s connected a pipe 17, through
which the water admitted to said passage by
the opening of the valve 9 is conveyed
celving-chamber 18, where 1t accumulates un-
til whenever the valve 9 remains continuously
open long enough a sufficient amount is col-

ne thereof. Inthearrangement
shown the valve 9 1s attached directly to a

to a re-
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lected to cause the operation of avalve which
controls an independent flow of water to the
alarm attachments. Thisvalve isrepresented
at 19 and 1s operated from the chamber 18,
preferably by securing the stem 20 of said

valve to a flexible diaphragm 21, forming one
wall ot the chamber 18, and so arranged that |
upon the acenmulation of a sufficient quantity

of water within said chamber the weight or
pressure thereot on the diaphragm will force
the latter outward and cause it to open the
valve 19. Said valve 19 is contained in a cas-
ing 22, provided with an inlet-pipe 23 and an
outlet-pipe 24, the communication between its
inlet and outlet being closed whenever the
valve 19 is seated against its seat 25, which in
the construction shown is provided with per-

torations 26, forming passages for the water.,

and with a central perforation in which the
stemof thevalve1s guided. The inlet23 leads

to any suitable source adapted to supply a

stream of water, which source may conven-

the inlet-pipe 23 may be led into the valve-cas-
ing 2, as at 27, and the outlet-pipe 24 leads to
one ormore suitable alarm attachments adapt-
ecl to be operated by the flow or pressure of the
water,whicharenot shown herein, asthey may
be of any usual construction. Thus whenever
the valve 9 is open water will flow continu-
ously into the chamber 18, and its accumu-
lated weight or pressure exerted on the dia-
phragm 21 will cause the valve 19 to open and
an alarm to be given after an interval which
will depend in part upon the capacity of the
chamber 18, in part upon the size of the passage
through which the water flows from the valve
9 to said chamber, and in part upon the pres-
sure under which the water is forced into the
same. DBy making the chamber 18 small and
permitting an unrestricted flow of water to it
when the valve 9 opens the apparatus may be
caused to give an alarm which will be practi-
cally simultaneous with the opening of the
check-valve 5, and this arrangement may be
employed in case the supply system is not sub-

Ject to water-hammers or other temporary va-

riations in pressure; but ordinarily it will be

~ desirable to delay the opening of the valve 19

55
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tor a certain interval after the opening of the
valve 9, and such an interval of any desired
length may be provided for by making the
chamber 18 of the proper size and also. if de-
sired, by providing a restricted opening
through which the water must flow on its way
tosald chamber. T haveshown such an open-
ing at 28, consisting of a small hole passing
through a plate 29, which forms a partition
dividing the interior of a small casing 30, in-
serted 1n the pipe 17 between the valve 9 and
the chamber 18. Iprefer to provide a strainer
31, through which the water must pass before
it reaches the opening 28. |

In order to drain the chamber 18, not only

of the water acting on the under side of the

after an alarm has been given, but also after
1t has been partially filled by a temporary
flow, such as may be caused by a water-ham-

mer, an open drip 32 is provided, which pref-

3,

erably leads from the casing 30 between the -

partition 29 and the strainer 31, as shown.
Inasmuch as this drip is always open, its dis-
charge capacity must be insufficient to carry
off water as fast as it issupplied to the casing
30 from the valve 9 in order that a sufficient
portion of the water may reach the chamber
18 to cause the opening of the valve 19, as
above described. |

In the arrangement shown in Fig. 1 the

valve 19 1s held normally closed by the pres--

sure of the water taken from the supply sys-
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tem and the diaphragm 21 is given such an

area that a less pressure per square inch ex-
erted on its upperside will suffice to overbal-
ance the pressure tending.to hold said valve
closed. If after the valve 19 opens the water

| flowing past it should reach the under side of
iently be the supply system itself, in which case

the diaphragm 21, it would evidently act to
close said valve. and in order to prevent this
result the chamber formed by the casing 22
may be cut off from the space below the dia-
phragm by'a partition 33, which is open only
at 1ts center, where the stem 20 of the valve
19 passes through it, this central opening 34

being closed simultaneously with the opening

of the valve 19 by a valve formed by the seat-
ing of the hub 35, which is secured to the dia-
phragm 21 and carries the valve - stem 20,

againsta valve-seat 36, so that when said valve

19 1s open the valve formed by the parts 35
and 36 1s closed. Whatever quantity of wa-
ter passes through the opening 34 before it is
closed 1s drained away by an open drip 37,
which also serves to drain the pipe 24 and its

connections, if necessary, after the valve 19

has closed.
InFig. 21

22" above the valve 19’ through the pipe 23’, and

the alarm attachments are supplied through a
pipe 24', which leads from the bottom of said

casing below the valve 19. 1In this case said
valve is normally held closed by the pressure

diaphragm 21', which pressure, owing to the
size of the diaphragm, is in excess of the
pressure on the top of the valve 19, tending

to open 1t, and said valve is opened when the

pressure developed in the chamber 18 by the
entrance of water through the pipe 17 is suffi-
cient to overbalance the differential pressure
tending to hold said valve closed. The cham-

ber 18" may be drained by the drip 32, con-
nected with the pipe 17, or, if desired, it may
be drained through a hole 38, bored longitu-
dinally through the stem 20’ of the valve 19’.
this hole being of such size with respect to
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have shown a somewhat-modified
alarm -operating arrangement, according to
which the water from the supply system or
other source enters the top part of the casing
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1s an escape of

the hole 28 or other opening through which

the water reaches the chamber 18" as to cause

‘an accumulation of pressure in sald chamber,

as previously described. If desired, both of
the drips 32 and 38 may be eraployed, in which
case the chamber 18" will fill more slowly and
will empty faster than it fills, a result which
may be desirable as tending to prevent an op-
erative accumulation of water in said cham-
ber, due to a rapid succession of water-ham-
mers. Similarly, in the construction shown
in Fig. 1 a second drip, similar in function
and mode of operation to the drip 33, may
be provided by drilling a small hole through
the diaphragm 21, if desired. Inthe modifi-
cation shown in HFig. 2 the diaphragm 21’ is
constantly subjected to pressure, and hence 1
prefer to provide for it a backing composed
of a spider 39, which may also form a guide
for the stem 20" of the valve 19’, as shown at
The arrangement shown in Fig. 1 1s my
preferred arrangement, however, principally
because the diaphragm 21 1s not normally un-
der pressure and because it provides a drip
for draining the alarm attachments which 1s
closed while said attachments are being oper-
ated, thus preventing the waste of water.

I do not consider my invention to be limited
to any specific arrangement for causing an in-
dependently-supplied passage to the alarm at-

tachments to be opened upon the opening of

the main check-valve, since, so far as 1 am
aware, [ am the first to devise an alarm-valve
in which the flow of water caused by the move-
ment of the check-valve is not used to operate
the alarm directly, butisused toestablish com-
munication with an independent source of
supply adapted to deliver a greater volume
and thus to operate the alarm attachments
with certainty and promptness. So, too, my

invention may be used for operating devices

other than alarms, if desired, whenever there
uid under pressure from a
chamber orasystem of pipes, and the arrange-

ment of check-valve and supplementary pas-

sage herein shown and described may be re-
placed by other arrangements without affect-
ing the operation of the rest of the ap-
paratus. Furthermore, the arrangement of
the supplementary passage leading from the
main valve-casing may be employed independ-
ently of the rest of the apparatus described
and connected directly to one or more alarm

attachments, if desired, and any suitable form
of device for delaying the flow of water to the

alarm attachments or other devices may be
employed in connection therewith.

I claim as my invention—

1. The combination of a valve-casing hav-
ing a supply-inlet, a main outlet and a supple-
mentary outlet, a main valve normally closing
the supply-inlet, a supplementary valve nor-
mally closing the supplementary outlet, and
connections between said valves arranged to
cause the opening of the main valve to begin to

767,337

open the supplementary valve afterthe former
valve has opened shightly.

9. The combination of a valve-casing pro-
vided with a main supply-passage and with a
supplementary outlet-passage, a check-valve
normally closing said supply-passage, and
supplementary valve carried directly by said
check-valve itself and normally closing said
supplementary passage.

3. The combination with a casing and a nor-
mally closed check-valve contained therein,
of a supplementary passage leading from the
interior to the exterior of the casing and
terminating within the casing in a valve-seat
which is distinct from the seat of the check-
valve, a valve normally seated against the
valve-seat of said supplementary passage and
connections between said valves arranged to
cause the opening of the main valve to begin
to open the supplementary valve after the

former valve has opened slightly.

4. The combination with a valve-casing pro-
vided with a main supply-passage and a sup-
plementary passage, said passages being re-
spectively surrounded by distinct valve-seats,
of a check-valve normally closing the main
supply - passage, an independently - seating
valve normally closing said supplementary
passage, and adjustable connections between
said valves permitting a slight opening of the
check-valve before the other valve begins to
open. -

5. The combination with a casing and a nor-
mally closed, pivoted check-valve contained
therein, of a supplementary passage leading
from the interior to the exterior ot the casing
and terminating within the casing in a valve-
seat which is distinct from the seat of the
check-valve and is located on the opposite
side thereof from the pivot on which the
check-valve turns, a valve normally seated
against the valve-seat of said supplementary
passages and provided with a stem passing
Joosely through the extended edge of the
check -valve, and an adjustable nut on said

stemn.

6. The combination with a valve-casing
provided with an inlet and an outlet, of a nor-
mally closed supplementary outlet leading
therefrom, means operated by a flow of fluid
through said casing for opening said supple-
mentary outlet, a passage leading from a
fluid-supply and adapted to be connected to
an alarm, a valve normally closing sald pas-
sage, and means operated upon the opening
of said supplementary outlet for opening sald
valve. |

7. The combination with a passage leading
from a fluid-supply and adapted to be connect-

ed with an alarm, and a valve controlling said

passage and normally held closed by the pres-
sure of said fluid-supply, of a chamber pro-
vided with a movable wall connected to said
valve, and an independent, normally closed
supply-passage leading to said chamber, the
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delivery capacity of said supplementary pas- |

sage being small relatively to the receiving ca-
pacity of said chamber.

8. The combination with a casing normally
containing fluid under pressure and a nor-
mally closed check-valve contained therein, of
a chamber provided with a movable wall or
Auid-sup-
ply and a valve normally closing the sarne,
sald valve being connected to said movable
wall or partition, and means for admitting
fluid to said chamber upon the opening of the
check-valve.

9. Thecombinationofa chamber containing
a flexible diaphragm, a valve connected to said
ciaphragm, a passage leading from a supply
system and normally closed by said valve, a
casing normally containing fluid under pres-
sure and also containing a normally closed
check-valve, an independent passage leading
trom the casing to the chamber, and means
for opening said passage upon the opening of
the check-valve. S

10. The combination with a casing and a
normally closed check-valve contained there-
in, of a chamber containing a movable mem-
ber, a normally closed supplementary passage
leading from the valve-casing to said cham-
ber, and means for opening said passage upon
the opening of the check-valve, an independ-
ent passage leading from said casing and a

valve normally closing the same, and connec-

tions between said valve and movable member.

11. 'The combination with a casing and a
normally closed check-valve contained there-
in, of a chamber, a supplementary passage

leading thereto tfrom the valve-casing, a valve

normally closing said passage and loosely con-

nected to the check-valve, and means operated:

£ |

oy a flow of water to said chamber for caus-
ing the operation of an alarm.

12. The combination with a valve-casing
and a normally closed check-valve contained
therein, of a chamber containing a movable
member, a supplementary passage leading
from the interior of the valve-casing to said
chamber, a valve normally closing said pas-
sage and loosely connected to the check-valve,
an independent passage leading from a fluid-
supply and adapted to be connected to an
alarm, and a valve connected to said movable
member and normally closing the latter pas-
sage. |

13. Thecombination with a chamber having
a wall which 1s movable by fluid-pressure ex-
erted therein, of a passage leading from a
fluid-supply, a valve connected to said mov-
able member and normally closing said pas-
sage, said valve being held closed by the fluid-

pressure 1n said passage, an independent, nor-
mally closed supply-passage leading to said
chamber, and means for opening the latter pas-
sage. _

14. The combination with a chamber having
a wall which 1s movable by fluid-pressure ex-

to sald diaphragm, a second valve arranged to

2

erted therein, of a passage leading from a fluid-
supply, a valve connected to said movable
member and normally closing said passage,
sald valve being held closed by the fluid-pres-
sure 1n sald passage, an independent supply- 70
passage leading to said chamber, a normally
closed valve controlling the latter passage and
means for opening the same, and means for
draining said chamber anditsconnectionsupon -
the closing of the latter valve. |
15. The combination of a valve-casing, a
chamber containing a flexible diaphragm, a
passage leading from the valve-casing to the
chamber and a valve normally closing the
same within the casing, means for opening said
valve, a casing included in said passage and

75
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provided with a restricted opening and an open

drip, and a flow-controlling valve connected
to said diaphragm.

16. The combination with a chamber of a
normally closed supply-passage leading there-
to, an open drip leading from said chamber, a
second open drip leading from said supply-
passage, and means operated by an accumu-
lation of water in said chamber for causing a
flow of water to an alarm.

17. The combination with a chamber hdving

3s

Q0

1ts bottom formed by a flexible diaphragm,

and a normally closed supply-passage leading
to said chamber, of a casing located below said
diaphragm and separated therefrom by a per-
torated partition, said casing being provided
with an inlet and an outlet, a valve located
between said inlet and outlet and connected

95
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close the perforation in said partition when
the first valve opens, and an open drip lead-
Ing from the space between said partition and

diaphragm.

18. The combination of a valve-casing pro-
vided with a main supply-passage and with a
supplementary outlet-passage, a check-valve
normally closing said supply-passage, a sup-
plementary valve normally closing said sup-
plementary outlet-passage, and connections
between sald valves whereby the latter is
opened by the opening of the former, a cham-
ber connected to said supplementary outlet-
passage and provided with a movable wall, a
casing having an inlet and an outlet and a
normally closed valve separating the same,
sald valve being connected to the movable wall
of said chamber, and connections between said
inlet and a source of fluid-supply under-pres-
sure.

19. The combination of a valve-casing pro-
vided with a main supply-passage and with a
supplementary outlet-passage, a check-valve
normally closing said supply-passage, a sup-
plementary valve normally closing said out-
let-passage and means for causing the same
to open upon the opening of said check-valve,
a chamber having a movable wall, pipe con-
nections between said chamber and supple-
mentary outlet-passages, said pipe connections 30
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being provided with a restricted opening and In testimony whereof I have hereunto sub-
an open drip, a casing having an inlet and an | seribed my name this 28th day of January,
outlet and a normally closed valve separating | 1902.

the same, said valve being connectec to the

HENRY A. FISKL.

5 movable wall of said chamber, and connec- Witnesses:
tions between the inlet to said casing and a | E. D. CrADWICK,
source of fluid-supply under pressure. | JosErir T. BrRuENNAN.
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