VALVE PARTI CULARLY .USEFUL I N FI RE EXTI NGUI SH NG SYSTEMS The present

I nvention relates to valves,.and particularly to valves useful in fire
extingui shing systens. One of the dangers in automatically-controlled -
val veés used in fire extinguishing systens is the unintentidhaE.dﬁeﬁaf?ShEBf
the valve, which can result in the accidental flooding of the prem ses.
This can occur in sone systens operated by the inlet water pressure when
there is a drop, or cut-off, of the inlet water pressure; this can cause

t he uni nt ent i BAE nBARTEEULARLN s EFUE IN FARE EXTINGUISHING, SYSTIEMS-t
pressure is resuned. According to the present invention, there is provided
a-val ve including a ITheipkesent nipeentionirelatestteivalvesssandvay
connecting the inlet to the outlet, a valve seat in said, passageway, a

val ve menmb@aTAmthaniy th valres weetuliin £ ire oEkinTuishing oper
position or_tqQ a closed position with respect to said valve seat, and a
control ch&WR one side of said valve nenber for controlling the
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the accidental flooding of the premises. This can occur in
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some systems operated by the inlet water pressure when there
is a drop, or cut-off, of the inlet water pressure; this can
cause the unintentional opening of the valve as soon as the
full water inlet pressure is resumed.

According to the present invention, there is
provided a valve including a housing having an inlet, an.
outlet, a passageway connecting the inlet to the outlet, a
valve seat in said passageway, a valve member comprising an
elastomeric diaphragm movable to an open position or to a

N closed position with respect to said valve seat, and a
control chamber on one side of said valve member for
controlling the movements of said valve member; said valve
member having: a predetermined surface area on its inlet
side exposed to the inlet pressure to produce a force
tending to move the valve member to an open position; a
larger surface area on its opposite, control chamber side
exposed to the inlet pressure to produce a larger force
tending to move the valve member to its closed position; a

hollow stem embedded in said diaphragm and formed with a
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hol | ow st em enbedded i n said di aphragm and forned with a passageway

t hrough sai d valve nenber leading fromits inlet side to said contro
chanmber; a restrictor orifice in said passageway of the hollow stem _

adj acent to said control chanber, said hollow stemincluding an extensi ot
extending fromsaid restrictor orifice into said control chanber; and a
one-way valve in said extension permtting fluid flowonly fromsaid inlet
side to said control side of the elastoneric diaphragm to thereby prevent
uni ntenti onal opening of the valve_negper_in the event of a drop in the
inlet pressure followed by the resunption of the inlet pressure. 3 The
invention is particularly useful with valves wherein the valve nenber is a
di aphragm and is therefore described below with respect to this
application. Fig. 1 illustrates one formof valve constructed in accordance
with the present invention, as used in a fire extinguishing system and
Fig. 2 is an enlarged fragnentary view of a portion of the valve of Fig. 1.

passageway through said valve member leading from its inlet
side to said control chamber; a restrictor orifice in said
passageway of the hollow stem adjacent to said control
chamber, said hollow stem including an extension extending
from said restrictor orifice into said contrpl chamber; and
a one-way valve in said extension permitting fluid flow only
from said inlet side to said control side of the elastomeric
diaphragm, to thereby prevent unintentional opening of the
valve member in the event of a drop in the inlet pressure

followed by the resumption of the inlet pressure.



The valve illustrated in Fig. 1 conprises a housing 2 forned with an inlet
4, an outlet 6, and a passageway 8 circunscribed by a circul ar val ve seat
10 adapted to be opened or. closed by a xglve menber 12. Val ve nmenber 12

i ncl udes a di aphragm 14 of elastoneric material, and an insert 16 of rigid
material, such as netal. Diaphragm 14 is a single unit integrally forned
with an outer peripheral section 14a clanped over a circular opening 2a in

the housing 2 by a comet ik enthins 160 421283 A JEURYO! cmmﬁr gD with
t he di aphragm 14. Side 121a o?‘nthe \}al %rmsnber 13ai s thus wdli rect yV exposed

to the presger@idt tHe vdlwd nferert Ie \WAlQMQ PHHEYN) 0 .arddi § RehesHd € side
12b of the valve nmenber is exposed to the pressure within control chanber

20, which desdsibed Bdlow With preapicte tas tNild dppldesaridred bel ow. The
valve is schematically shown in Fig. 1 as used in a fire extinguishing
system In such a syBieml tHidushratesd ane ffmmedfivvadl vwe ponst2uctezdi vi ng
a pipe 24 connecting the control chanber 20 to a conduit 26. This conduit

i ncl udes a it @agordange fvith dhemxesends inveptiamt &s meedbine afiree)
such that if a fire is detected, conduit 26, and thereby the interior of
control ch&WemPptshing efxkehio 3%k at nosphere. Wien this occurs, as will

be Fig. 2 is an enlarged fragmentary view of a

portion of the valve of Figp 1.

The valve illustrated in Fig. 1 comprises a
housing 2 formed with an inlet 4, an outlet 6, and a
passageway 8 circumscribed by a circular valve seat 10
adapted to be opened or closed by a valve member 12. Valve
member 12 includes a diaphragm 14 of elastomeric material,
and an insert 16 of rigid material, such as metal. Diaphragm
14 is a single unit integrally formed with an outer
peripheral section 14a clamped over a circular opening 2a in
the housing 2 by a cover 18. This cover defines a control
chamber 20 with the diaphragm 14.

Side 12a of.the valve member 12 is thus directly
exposed to the pressure at the inlet 4 of the valve housing,
and the opposite side 12b of the valve member is exposed to
the pressure within control chamber 20, which is also at the
inlet pressure as will be described below.

The valve is schematically shown in Fig. 1 as used
in a fire extinguishing system. 1In such a system, the cover
{3 ;s formed with a port 22 receiving a pipe 24 connecting

the control chamber 20 to a cdnduit 26. This conduit



descri bed below, the pressure at the inlet 4 applied to the inlet face 12a
of the valve nenber 12 automatically noves the valve nenber away fromits
seat 8, to produce a deluge flow via the valve outlet 6 to a plurality of
fire sprinklers 30. Control chanber_zqkls normal |y pressurized to the inlet .
pressure by a hollow stem 32 (Fig. 2), defining a passageway 34 through the
val ve nmenber 12. This passageway includes a restrictor orifice 36 adapted
to be closed by a one-way val ve nenber 38. Valve nenber 38 is freely
novabl e whthudean aeylarailany4dfhéiiregdabeopelrisn@842 ewgt. hi meth@ control
chanber 20. Valve menber 38 thus permts fluid flowfrominlet 4 into the
control wohatbbie2byt dipedsssuchethhs ddner Shrehdasbdetelbtedhl eokdufitui d f I ow
fromthe control chanmber to the inlet 4. It will be seen that the surface
area of ®Re ?ﬁﬁe¢h§F@@Y1Zéeoﬁnﬁﬁréérn@§b59n$20éxEéég@eFotheiﬁnlet pressure
I's that defined by t he di aneter of %lrcular val ve seat _10; whereas the

surface XEB&SGF tohdbsppbarsehege . c¥ hisi @ECYES 0P Sy ¥idd REmber 12 is
et ?ﬁ;agégﬁ HE &%Crt‘hirdp%%%%”émz%f Uaener Be L ASRIBE FRORE area of
the cont r?xlleq:' q.‘PacJeZbi Z%f otf:h%h\éalv\éﬁ.v'ge %ﬁlﬁae?xg(}s%%tto%agl%ally moves
the valve member away from its seat 8, to produce a deluge
flow via the valve outlet 6 to a plurality of fire
sprinklers 30. ' ' ~
Control chamber 20 is normally pressurized to the
inlet pressure by a hollow stem 32 (Fig. 2), defining a
passageway 34 through the valve member 12. This passageway
includes a restrictor orifice 36.ada§ted to be closed by a
one-way valve member 38. Valve member 38 is freely movable
within an extension 40 having an opening 42 within the
control chamber 20. Valve member 38 thus permits fluid flow
from inlet 4 into the control chamber 20 to pressurize the
control chamber, but blocks fluid flow from the control
chamber to the inlet 4.
It will be seen that the surface area of the inlet
side 12a of valve member 12 exposed to the inlet pressure is
that defined by the diameter of the circular valve seat 10;
whereas the surface area of the opposite, or control, side
12b of valve member 12 is that defined by the circular
opening 2a in the housing 2 covered by the mounting section
14a of the diaphragm 14. Since the cross-sectional area of

the control side 12b of the valve member exposed to the



inl’'et pressure within control chanber 20 is larger than the cross-sectiona
area of the inlet side 12a of -the val ve nenber exposed to the inlet
pressuw.e, the inlet pressure will normally produce a force tending to close
the valve nmenber. A relatively light spd&ng 44 within the control chanber
20 nerely keeps the diaphragm 14 spaced away fromthe cover 18. During the
normal operation of the device, the inlet pressure is applied to the
control chanber 20 via orifice 42. Orifice 42 pernmts the flowfrominlet 4
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i nterior of control chanber 20 to the atnosp As soon as IS occurs,

the inlet piegiped.c abpidIRtivelyna iightelsgrde)y 42awaknine thel nwmsaer will
automatically open the valve, and thereby produce a deluge flowto the

spri nkl er s cHambdr tdtemeerdiouKbdps ahel@iziphtiaganadld dpared Rway Hronmdn or
failure, of pressure at the inlet 4, the one-way valve 38 wll seat agai nst
the restri dthed acovidr 836 (Fig. 2), and will prevent the drain of the
pressure within

During the normal operation of the device, the
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inlet pressure is applied to the control chamber 20 via
orifice 42. Orifice 42 permits the flow from inlet 4 into
control thamber 20 to assure equalization of the pressure on
oppdsite sides of the valve member 12. Because of the
larger effective surface area of sidé 12b of the valve
member, as compared to its inlet side 12a, the inlet
pressure maintains the valve member in the illustrated
normally-closed position. If a fire condition is detected
by one of the detectors 28, conduit 26 is vented to the

— atmosphere, thereby venting the interior of control chamber
20 to the atmosphere. As soon ﬁs this occurs, tﬁe inlet
pressure applied to the inlet face 12a of the valve member
will automatically open the valve, and thereby produce a‘
deluge flow to the sprinklers 30.

If there should be an unintentional drop,
interruption or failure, of pressure at the inlet 4, the
one-way valve 38 will seat against the restricted orifice 36
(Fig. 2), and will prevent the drain of the pressure within

control chamber 20. Accordingly, this pressure is



control chanber 20. Accordingly, this pressure is maintain in the

control chanber 20 and will prevent acciden- tal .opening of the valve as
soon as the inlet pressure 4 is resuned, and thereby an unintentional
del uge of water through outlet 6. 5 Wil e the invention has been ™

described with respect to one preferredgenbodinent, it wll be appreciated
that many ot her variations, nodifications and applications of the invention

may be nadfaihtadht iflephé tedgtfoéDelditber Qe adid Wid1f phle®énityagcddensnt of
claim CLfINB 1. A vglﬁg i nc uding a housinghhagigg an_inlet, gn.outlet,
a passagewhy cBRABEPENGT: RS XPaYe: BBt RROBuPPetPCa BAPTPESREUFS Sai'F
passagewayreaumetly camd nfheerebymnan shigtentébaailodeluge chfprategmtimreosighe t o

an open pogﬁ%igﬁ gr to a closed position with respect to said valve seat,
and a control chanber on one side of said valve nenber for controlling the

movenmends of saiWhidevehepimeention hasm heendenaribhed withe rgspestett® ned
surface argfReOBreferraiClemdod@ment, it will be appreciated that many

other variations, modifications and applications of the
invention may be made without departing from the scope of the
following statement of claim.



exposed to the inlet pressure to produce a force tending to nove the val ve
menber to an open position;-.a larger surface area on its m m“l“]ll“ﬁ““”“l
chanber side exposed to the inlet pressyir€ to produce a | ﬂ '
tendimg to nove the valve nenber to its closed position; & hdl | dw &t el
enbedded in said diaphragmand forned wth a passageway through said val ve
menber leading fromits inlet side to said control chanber; a restrictor
orifice in said passageway of the hoCLAIMSt em adj acent to said contro
chanber, said hollow stemincluding an extension extending fromsaid
restrictor orifice fntoAsyrdveorncdndingnive housing, havingpn, dnlet.n said

extension permtting fluid flowonly fromsaid inlet side to sai ontr ol
side of taR ephkiedscd Pagsagemayconpectdng, Fhe dndet 9 ﬁ&%ﬂ'ﬂﬂﬁ%'openi ng
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control chamber on one side of said valve member for

controlling the movements of said valve member; said valve
\_ member having:

a predetermined surface area on its inlet side
exposed to the inlet pressure to produce a force tending to
move the valve member to an open position;

a larger surface area on %tb opposite, control
chamber side exposed to the inlet pressure to produce a
larger force tending to move the valve member to its closed
position;

a hollow stem embedded in said diaphragm and
formed with a passageway through said valve ﬁember leading
from its inlet side to said control chamber;

a restrictor orifice in said passageway of the
hollow stem adjacent to said control chamber, said hollow
stem including an extension extendiné from said restrictor
orifice into said control chamber;

T and a one-way valve in said extension permitting
| fluid flow only from said inlet side to said control side of
the elastomeric diaphragm, to thereby prevent unintentional

opening of the valve member in the event of a drop in the
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. d wherein said one-way val ve includes a valve nenber freely
ﬂmﬂg Hr ’ﬂ le d extension either_to said second end to effect :
ween said inlet and aid control chanber, or to said fir t,

conmuni.c
end to bl ock comruni cati on between said inlet and said control chanber.

A systemincluding a valve according to Claim1l1 or 2, a plurality of
fire-extinlpet sprégsedé i fsliowedaby thel veshmpyioh HEr ehdetiadetrs, said

val ve controlling the supply of water to said plurality of
fire-extpresswheng sprinklers, and said control chanber of the val ve being
connected to said plurality of fire detectors which vent the control

chamber to the at ndspHEhe valwvet accdedingi bn Glaimf i, cwberein sgids. A g
val ve substantially as described with reference to and as illustrated in

the acceikensien dhasi agfirst endi pdjagenktganidi ngstyicter erifdicey a val ve
substantially as described with reference to and as iIIustra%Fg“in t he '

acconparfyi3RFRAPRGslocated within said control chamber, an
opening at an intermediate location between said first and
second ends; and wherein said one-way valve includes a valve
member freely movable within said éxtension Qither to said
second end to effect communication between said inlet and
said control chamber, or to said first end to block
communication between said inlet and said control chamber.
3. A system including a valve according to Claim lav
1, a plurality of fire-extinguishing sprinklers, and a
plurality of fire detectors, said valve controlling the
supply of water to said plurality of fire-extinguishing
sprinklers, and said control chamber of the valve being
connected to said plurality of fire detectors which vent the
control chamber to the atmosphere upon the detection of a
fire condition. ) : ~’
4. A valve substantially as described with
reference to and as illustrated in the accompanying
drawings.
5. A fire extinguishing system including a valve
substantially as described with reference to and as

illustrated in the accompanying drawings.



