IN THE UNI TED STATES PATENTAND TRADEMARK OFFI CE AS
RECEI VI NG OFFI CE FOR THE PATENT COOPERATI ON TREATY

W@ RGIP1NWBTHODS AND APPARATUS FOR HAZARD CONTRQRCT/US2008/069871
BACKGROUND OF THE | NVENTI ON [ 0001] Hazard contro
systens often a snoke detector, a control board, and
exti ngui shing system Wen the snoke detector detects
snoke, it sends a signal to the control board. The
control board then typically sounds an al arm and
INTHEANIBED B84 EES PAVEWTSINDYOR ALYEM ARR DRFICEEASPRECEIVING OFFICE

moni t or ed byoOR e ESPAEN T/REOGRBRATIONYREU BY@CENS,
however, are conplex and require significant

i nst al | at i onMETHODSMNR dPPARATUS FORt HADARB CONTREL ens

may be susceptible to failure in the event of

mal function or | oss of power. SUWARY OF THE | NVENTI ON

[ 0002] A hazard control system according to various

aspects of the preSKGROUNR OFTHEINGMNTIGNr ed to

deliver a control material |n response to detection of
0®Thazard. Hrawneongrbsetamsneftent hemake, 4etecteront FBIols heard ngnd

COﬁpFISGS a pressure t ube haVIq% an i nternal gressure

and c&FHnelSHRRSYSEM Jkhen;the smoke, ditector defects skt ipsepds a signal to

heat. Th | t I

g:ﬁer shedentp! B?f’éﬁprﬁt g e Bengopiepy' a@xﬁgéjf{%?f'wsi trigegry the
t ' . A |

may Esﬂi*‘gwsfr"éw@% oy RERREP B BR Mt by i e,

t ube. th'Q eeval tom leg oapl rgéj Lﬁ{la%c%xna gtgllattl unet %dn @ost In

pressure ana gene In response

to a ghgngl chB‘BQ@t Jy' Je%us‘i@é/cﬁ?et@"fauu;'é {?ﬂ{érk‘%l{{% ln%lfuncnon or

signal triggers a rver stemto deliver

cont r @l ekl al . BRIEF DESCRI PTI ON OF THE DRAMVNGS
[ 0003] A nore conpl ete understanding of the present
i nvention may be derived by

SUMMARY OF THE INVENTION
[0002) A hazard control system according to various aspects of the present
invention is éonﬁgured to deliver a control material in response to detection of a
hazard. In one embodiment, the hazard control system comprises a pressure tube
having an int’eméi pressure and configured to leak in response to exposure to heat.
The leak changes the internal pressure and generates a pneumatic signal. A fire
detector may also detect a fire condition associated with fire. A valve may be
coupled to the fire detector and the pressure tube. The valve is configured to
change the internal pressure and generate the pneumatic signal in response to a
signal from the fire detector. The pneumatic signal triggers a delivery system to

deliver the control material.



referring to the detail ed description and clai ns when
considered in connection with the foll ow ng
wo bdowsiziag i ve figures. In the follow ng figureBCT/U51008/069871
reference nunbers refer to simlar elenents and steps
t hroughout the figures. [0004] Figure 1 is a block
di agram of a hazard control system according to
vari ous aspects of the present invention. [0005]
Figure 2 representatively illustrates an enbodi nent of
the hazard contr girigy DESORIPTOOVOF THEIORAWINGS an
expl oded view of a hazard detection systemincluding a
[odwysi ng. [ AQKLA cdmplid endérstaidin dfltayvprele@nvamical may be derived by -
process for controlling a hazard. [0008] El enents and
St eps réferribnfi @ the dattiled daciptioh hnisdlaimt etlerf @hsiddredh iconregtion with
and clarity and have not necessarily been rendered
accor dienfgllevang illpstpsivg figudsarin dedodovaeg figuoes, Biscamfsrence numbers
steps that may be perfornmed concurrently or in a
di f f erefertto gindler clemeptsiahd steps thaowedout thetflgeres.i gures to hel p
to i nmprove understandi ng of enbodi nents of the present
0904V ent i on. FipETAlis Epjositiamanpy] dizap centml/PisigrRyaccording to various
EMBCDI MENTS kOOOQ],The-present i nvention may be
descr isgReets phihe EseRt iBYenfittct i onal bl ock components and
various processing steps. Such functional block n%y
(O0B) r cal i 2obEHs ZafrIRBEY SRS MROBmeTH i hegard conto
conmponents configured to performthe specified -
f unct S6¥€™and achi eve the various results. For

oo & BRuB R Rerul BT Yo CorT R P nchucing o

valve%bmggg the |i ke, which may cany out a variety of
functions.” I n addition, the presentinvention nay be

obg7acti ced £, Lan IR% Q%a%" B RPIRE6R Fﬁéﬁf ds,

[ an@ _the _sysl Lém gescr%gle |_§ n%rre Sy one exle g ary

[060%p! | cat i OBjlef@iits b stbgIUR el lares AW HiIlFated for simplicity and clarity
and have not necessarily been rendered according to any particular sequence. For
example, steps that may be performed concurrently or in a different order are

illustrated in the figures to help to improve understanding of embodiments of the

present invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
[0009 ' The present invention may be described in terms of functional block
corﬁponents and various processing steps. Such functional blocks may be realized
by any number of hardware or software components configured to perform the
specified functions and achieve the various results. For example, 'the present
invention may employ various vessels, sensors, detectors, control materials, valves,

and the like, which may carry out a variety of functions. In addition, the present
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the present invention may enpl oy any nunber of

conventional techniques for delivering contro
woreioen1Aalrs, sensing hazard condi tions, contr ol PETYS2008/069871

val ves, and the like. [0010] Referring nowto Figure

1, a hazard control system 100 for controlling a

hazard according to various aspects of the present

i nvention may conprise a control nmaterial source 101

for providing a control material, for exanple an

ext i NgWerida May fHRI pravéitddnig Wobadlign avithiahg nuhbe Jfdgakdd, and the

control system 100 nmay further conprise a hazard

det ectysem &y&bedrisliidel) ohe SRinphly spplicaien & tieDingention. Further,

hazards, such a snoke detector, radiation detector,

t her nike B&RROIRyention gag aeltyoiny indehal asrdetonilrtethniques for

system 100 further conprises a delivery system 107, '

such ddiveringomatrd nla@Bialsoseplimrhazad conaitipes seitroll 2, valves, and the

deliver the control material to a hazard area 106 in

respolise to the hazard detection system 105. [001 1]

The hazard area.106 is an area that may experience a
[08kard to Reéerdumpaior Bigusy. e hazarthsenitel wepm 9P feryeontphing a

100. For exanple, the hazard area 106 may conprise the

i nt er PeFRrd@pcosdipg,ivAQUS atpegft efghe Rf?-;sl"lﬁ’td‘l“’é““‘é‘ﬁ%qy&g@?'ése a control

and/ or other area. Alternatively, the hazard, area

conpr eterialsoupe O 1fopproyidieg a cagpro matsrislolof expple ﬂ“rFé‘“‘g“ shant

h t 001 Th

g S R T N T %WSAW g\ﬁﬁ%? oegpe @
t f

Cont a el B i By Dbl ORIE o ARG bl smoke

the SQé{%&& 9& 38?.{“%& Jtornﬁlter%al @%nsgqa)()rr%?snpernk %e ’ﬁw‘ﬁ?ﬁzﬁg lcontrol

102 configure ore a controf for

contr %lu ieh{‘ﬁ)o%x%?@& ns;rshaede‘ﬁ é?§ % enﬂﬁhe{uhﬁla zm?&ézle 108 coupled

confi red to neutrali ze or conbat one or

hazar gsime S446d 165 t@deﬁw&%eeesw GHicstaph h%arcﬁ&éadl% in response to
neutralizer. The vessel 2 may conprise any suitable

syst emefhg{ar(ﬁde&%@g@g}%qw pr ovi di ng the control
mat eri al, such as tank, pressurized bottle,

[001@BEr VOI I, The hazard area 106 is an area that may experience a hazard to be controlled
by the hazard control system 100. For example, the hazard area 106 may comprise
the interior of a cabixxg;,’ device, vehicle, enclosure, and/or other area. Alternatively,
the hazard area may com_prisé an open area that may be affected by the hazard
control system 100. |

[0012] | The control material source hay comprise any appropriate source of control
rhaterial, such as a storage facility containing a control materiél. Referring to
Figure 2, the source of control méterial may comprise a vessel 102 configured to
store a control material for controlling a hazard. The control materal may

configured to neutralize or combat one or more hazards, such as a fire extinguishant

or acid neutralizer. The vessel 102 may comprise any suitable system for storing
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or other container. The vessel 102 may be confi gured
to withstand various operating conditions. - The

wee®emsi21192 may conprise various materials, ShBEBEES2008/069871
di mensi ons, and coatings according to any appropriate
criteria, such as corrosion, cost, deformation,
fracture, and/or the like. [0013] The vessel 102 and
the control material nmay be adapted according the
particul ar hazard and/or environnment. For example, if
t he hawdrraadidg e cawd! SbfeddGutibasCOhK, PresbizédboaRNiekNoir,
a hazard area 106 such that the hazard area 106 A
mai nt ai BSeacdmmdedX yDenNvdseV db2 rhdyebs esfighred G2 wittigtahk various
configured to provide a control material which absorbs
or di bperewg arydyims.|- ekhel wssah&02 ey snprist edrioust ateriuds, shapes,
hazard area 106. As another exanple, if the hazard
cont r dimegsiensecand LO@ngs acsordinggo reapropoiats Critstia, sudtaasanodosion,
area 106 such that equi pment within hazard area 106 is
subst gast idefiornyatipe, draetuteeandfor helikher mal radi ation, the
vessel 102 may be configured to provide an

[OUR} i ngui shestvessst ¢¢2 axsisg\etf@nwéﬁmra' ey bst 3dapredyaesarding the
transmtted into the hazard area 106. [0014] The
del i vBfcuday hpgapd nstior jeaviragpenty JPé&"W“‘déf 'ih‘?/ éi‘m{dh‘é’“‘“" system
contr mat eri al, to the haza
oyot el B et pnde A b P b fq Sred 100
deliverin cont r ol eri al
erboar it 4 e BBieFD 6T U5t 147 e "rﬁ’BﬁS i 1 provide 2
nozzl e

con rop?gt?rl;]a Ec%dabso%s;pr}%nlgtgss %g'gen ngens tvﬁ ax&tran?m‘%teéj fnto the

or adjacen hazard ar ea

mat er @adeyeéi Ogg }:)g? NARE! &a 19§ listhgq%& tc@%rdtl @g%tghg IIOR is

hazar ar ea exanpl e, Ire1s

the h@&ﬁ%gre@go%né& Qhaﬁu'cf Arga'elogéﬁéhrlﬁ&t' E%&ﬂﬂ;nt vithin h ard area 106

transmt romthe vesse he noz e 108
to the shewats ga}f r&t8ctekOforh thefnel RAAUSS Iihetvléﬁelf 105 Snay [b@Qéfﬁigured
may

~The nozzle 10 be connected directly or indirectly
to t he pteiaein k@Redishant which absorbs thermal radiation when transmitted into
the hazard area 106. |
[0014] The delivery system 107 is- configured to deliver the control material to the
hazard area 106. Th¢ delivery system 107 may comprise any ap;;ropriate system
for delivering the control material. In the present emi)odiment, the delivery system
107 may include a nozzle 108 connected to the vessel 102 and disposed in or
adjacent to tﬁe hazarc'i area 106 such that control material exiting the nozzle 108 is
deposited in the hazard aréa 106. For example, if a fire is detected in the hazard
area 106, a fire extinguishant is uansfnifted from the vessel 102 through the nozzle
108 to the hazard area 106 to extinguish the fire.

[0015] The nozzle 108 may be connected directly or indirectly to the vessel 102 to

deliver the control material. For example, the nozzle 108 may be indirectly
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deliver the control material. For exanple, the nozzle

108 may be indirectlyconnected to the vessel 102 via a
walepboyarent val ve 103, which control s depl oynePtCT/U8200$1659871

control material through the nozzle 108. The

depl oynent val ve 103 controls whether and, if desired,

e anmount or type of control material delivered through

the nozzle 108. The depl oynent val ve 103 nay conpri se

any -appropriate nechani smfor selectively providing

the Cedinbdidd toleQedsall 102 O adeNbyeABRAlveM0H Whith BRI dployment

108, such as a ball cock, a ball valve, a bibcock, a

bl ast ofat YentroPmbteridl ehidughl théabox 108. Theddployalenteualva 103 controls

doubl e check val ve, an el ectronechani cal di aphragm . an

el ect wherse had)iifairbired theamouanoreype of conprpiohadriaCddlivawd thalogh the

a freeze valve, a gate valve, a gl obe valve, a

hydr andzzle 108.] The depldyenat vakek V63 may cxmprisegnyrappropiiatemechanism

pilot valve, a piston valve, a plug valve, a pneumatic

val vefor gelegtiosly pravadingethe gowteol anaterisiafoy deplaym@htr wial¢he nozzle 108,

val ve, a solenoid valve, and/or the like. In the ’

pr eseftichesrbball pekia ball yalve @ hibsgdken blas Aplye abgBerflie sgvmasheck -

to a signal, for exanple a Pneunatic,signal fromthe .

hazar #eltfe f detblcrhedy alvemnedrstronashenicahdisrbragmy @ §lgdippechpnical

t he extingui shant via the nozzle 108 accordi ngly. Thq

hazar §F TetBEAHCEIMEYUNBHTIE HEFEF R8s 2B2ia2hed Sobhlve 2

inre ns.e Ho a.d tqcted hazard, The ha ard.det%§

syste © MY 86‘?‘?&“} ol BIUPL RS RilEValFst RIFOP ¥

detecti.ng_one or. re ecif.ic hazards a enerating .

2 cor vALBa Rt nghe Tlan PREG G s NG T lTy RO B 4 noi

snoke Valbeg %%%/azlo meSI%: t ng‘tq.h }‘és&@ ’eggpcﬂ mgrn,e ttle i &E{og]'r]n&]t_ tO\ER/Ie Sl 03

tion
ve, a plug

pr esent ment, zard ection sy
confi t, detfc L OVLAS he | detecti
corr e%%‘ﬁ’g? noga g’?’g‘ﬁaf“ teé éir{l ia %2%1“%3(}%% ?ﬁ v@l%é ell(ggrd Tﬁtécuon

hazar ¢, «&hfN9s, HRY cHRORT htiSerdnr MBPLHAREIALS Sih OMAlnokAE 108
transmtting relevant information, such as an

el ect hdceingBUl se or signal, acoustic signal
- nmechani cal signal, wreless signal, pneumatic signal,
[ocaiB t Ihe | i R .hatafd Bhetipn Ssemt108 ghraitedRtazard Kigndh az@spdnse to a

~SI gnadetected hazard. The hazard detection system 105 may comprise any appropriate
system for detecting one or more specific hazaras and generating a corresponding
signal, such as system for detecting smoke, heat, poison, radiation, and the like. In
the present embodiment, the hazard detection system 105 is conﬁgﬁrcd to detect a
fire and provide a corresponding signal to the deplOyment valve 103. The hazard
signal may comprise any appropriate signal for transmitting relevant information,
such as an electrical pulse or signal, acoustic signal, mechanical signal, wireless
signal, pneumatic signal, and the like. In the present embbdiment, the hazard signal

* comprises a pneumatic signal generated in response to detection of the hazard

condition and provided to the deployment valve 103, which delivers the
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conprises a pneunmatic signal generated in response to

detection of the hazard condition and provided to the
waelepboyarent val ve 103, which delivers theexti npCi/E5m0$/069871

in response to the signal. The hazard detection system

105 may generate the hazard signal in any suitable

manner, for exanple in conjunction with conventi onal

hazard, such as a snoke detector, fusible |ink,

infrared detector, radiation detector, or other

sui t abliReSGRRON. reddfseNB 2Ry Slgkbet aht ihafird iaédioh 3&rkem 105 may

detects one or nore hazards and generates (or

t er m paicAt) théthazend IsRa4 O ey sgitsbilegmarner, fdd@iajpld in cbhjenction with -

present enbodi ment, the hazard detection system 105

i ncl udesemiopal dmgard.esuthibe alfvbke alefectgui rfedble dingemémad alewctor,

signal in response to a change in pressure in the

pr ess mdatibn deteck@ or Drher kutable denbet. e dhe dmzasd detestiopwystem 105

further conprise a hazard detector, such as a fire

det ecteectsiang or morshazpeds@nid geperpies @ntsamindies) p eermsppnding pignal.

t he pressure tube 104 upon detecting a hazard )
[0®3hdi t i on, Infthe PessentnsmBodimentathy drazasd %ﬁcﬂe@ Fhden d@5 tigsludes a

the pressure tube 104. [0018] In the present .

embodPreEse, tubh d O gonfigyred e s€BT8R asﬁ)&*tagm ISBONg f p fhange in

th ti ' | b i i th

or es BB Bt oo pealy TR NS AFerm SR ayy drter
in the be 104.. Th be. 10

oper aCUPRIRE A TR JHETomortch b FRealihatt s g e
“anbi ent . Equal j zi i nt | pr. .
i th Pl AR {8 v el BT ol R T Ramvte vi
e e RlOI P om0 LSRR, REETGLT © TRY DO 2ok eved

and sustained I n an e manner, for exanple by

[O(?EES suri zi ﬁgthéa&gse ?@rmoggne'hb ShePaZitd YEEctibl l@fsten? ?(?]Snge‘ﬁ&jatgg the

tube to an'in ependent pressure source such as a

CONPI 838 RatiO sigRkICHS WiAeiR® iokdsGure A 1OPRAGL 0B HBL such as b
pressfﬁ"rél taﬂgélggoi@fo t%leg\?téésg 162 aving a e e Y

Pr essuidaSing tel pidsSlire Mve frbseirél tibb 304. MY pReSsueeibd WAMRS opérate
transmt a change in pressure within the pressure tube

104 nmeythhehighe tr 16w ig¥@MPbressura thanlmibent prbduye. Equalizing the
i nconpressible fluid such as a wat erbased :
internal pressure with the ambient pressure generates the pneumatic hazard signal.

" The internal pressure may be achieved and sustained in any suitable manner, for
example by pressurizing and sealing the pressure tube, connecting the tube to an
independent pressure source such as a compressor or pressure bottle, or connecting
the pressure tube 104 to the vessel 102 having a pressurized fluid. Any fluid that
may be configured to transmit a change in pressure within the pressure tube 104 -

» may be used. For example, a substantially incompressible fluid such as a water-
based fluid may be sensitive to changes in temperature and/or changes in the

internal volume of the pressure tube 104 sufficient to signal coupled devices in

response to a change in pressure. As another example, a substantially inert fluid
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fluid may be sensitive to changes in tenperature

and/ or changes in the internal volune of the pressure
wao 2we/01049 sufficient to signal coupl ed devi cesPCTUS2008/069871

response to a change in pressure. As another exanpl e,

a substantially inert fluidsuch as air, nitrogen, or

argon may be sensitive to changes in tenperature

and/or changes in the internal volune of the pressure

tube 104 sufficient to signal coupled devices in

r eSPORKR ak QirdniGh@AIE drgbnPhEtSebebitive R cISE S idngetd@@e and/or

104 may conprise appropriate materials, 1ncluding

Fi r et ce@gdstinhe d@Erag tvoRe lof e Peessudd wibs 104 Buffidikattd Kyl coupled

al l oy, cenent, ceram c, copper, copper alloy,

conpogevies jn fespnse tb la@hangk liropressie.C Kb presinelodde 184 Inay comprise

organic materials, polyner, titanium titanium all oy,

r ubbenpprepmafeanatériats, intlkding Finetrage’ 8 deteation tubbig, dl@dinpmyalipainum

configured according to any appropriate shapes,

di nensilonssmentitcerainid, soppam dopperad! longepmpesies. diongirerpalloy, nickel,

desired desi gn considerations such as corrosion, cost,

def or migk¢lghoy, Preagie matsrials palymam titapim, titarian gHost Fbberi aig/or the

The pressure changes within the pressure tube 104 may .

occur lisasdde griesaiy ebsudd By boRefifierish acqosding g ARy appropriate

the pressure in the tube may change in response to,a, .

rel eadtePey fimeadese Merife %'Peg & (ogpAaing A0 fgyed design

exanpl e due .to actuation of the. pressure control .valve

Tio T AEFRLRR i St pet dRRTASR fagrue S Yuor

changes .in the tenperature or volune of the fluid in

t he p%@é%ﬁre tube 104, for exanple in response to :

m@?l\uﬂ i on ﬂ]:e ;;rggur? %l?aﬁgelg R&‘%m%ﬂé rglest‘% gmlxc}):éﬁrg% gl’%y %cuﬁbﬁgﬂn any

nsfer system € presen anges 1n

t ube [ Lt [ -
oSSR PE SOEH, By RO\ B RS P
to deqs RAG@H pheSRke ih e PRIRRNSEe 103, Br BAZBIUuE RUHUBARIYS the
such as puncture, rupture, deformation, exposure to

fire- iphditeeBort8Rbalve 012 OAlEHativeBdpRishRMohaMed Wil e caused by

pressure, changed anbi ent pressure, particular solids

or fl uhghges WeH dipeAture bangate SUGD fAR @ the pressure wbe 104, for
example in response to actuation of the pressure control valve 112 or a heat transfer
system. In the present embodiment, changes in tube pressure may be induced by
multiple mechanisms. For example, the pressure tube 104 may be configured to
degrade and leak in response to a hazard condition, such as puncture, rupture,
deformation, exposure to fire-induced heat, corrosion, radiation, acoustic pressure, -
changed ambient pressure, particular solids or fluids, mechanical changes such as a
change in the tensile properties or configuration of a coupled sacrificial element,

and/or the like. Upon degradation, the pressure tube 104 loses pressure, thus

generating the pneumatic signal.



change in the tensile properties or configuration of a
coupl ed sacrificial elenent, and/or the |ike. Upon
waelegpadare on, the pressure tube 104 | oses pr esBCUF/ES$2008/069871
t hus generating the pneumatic signal.[0020] In
addi tion, the hazard detection system 105 may i ncl ude
external systens configured to activate the hazard
control system 100. Various hazards produce vari ous
hazard conditions, which may be detected by the hazard
[ood@t ect i on 15 ¥&difdR &Q&m@det&ﬁ&ﬂ@sﬁm 10 mes if1ad Wk RriaEaktems
and snoke, which may be detected by the fire detector
110, embgiredtd ftivite tiR ihedre ebmrol dstent 000aC Van@ik thazards produce
delivery of the control material. [0021] In the
pr es ewdriogyTizaskd remditiongt wiech 935S beedesected \by cloniazot defagion system
pressure in the pressure tube 104, such as via the
pr ess05e Foonxample, fred predutd Beat sadrsmela mpick may hedgqieced dy the fire
control valve 112 nmay be configured to affect pressure
Wi t hi detdcioe I30.esmising theufis dedettor i 10 g pomate dadivery gafathe control
from anot her elenent, such as the fire detector 110.
The afmpiedaled pressure may be achi eved by configuring _
the valve 112 to selectively change the pressure
(008 hi n t hdn meegrgsawemhaﬂf@emeatherswg%m sonup! thgwpsgssurein the
the pressure within the p essure tube 104 L% gut5|d h
the pPIESUEEbY (Hesuehas Vi FEspis ops %@‘waﬂ B el
fluid within the sur n th .
| "t nereiseamiol i R e Be DR foa BRtrbiut M Buspre

s 857 S04 Ra“PRE B s&*&%ﬁe TRorHEREaEh ot PG disir po.
escapg, & ﬂ?ea%??:eegs%\'/a 1#@9 %E'cgnnl%l}:ﬁ@he theo?x%]mI{\?cnvely .

pressure con may” co any suilt

mec hag@g@ Ju% SRR tHyQ%%\E}E uBE $02 F\fb@taﬁt[&ll} Q&af?{eQEesﬂ}ESQure

t ube suc as a ba

bi bCOQ'Khmathpl[ﬁgsfSuré’Qll%e’IO@ D WuksRE fhy pralie i @dmecéﬁange the
val ve, a doub check val ve, an el ectronechani cal

di aphfeﬁﬁ@?@tu&rbf%e%‘id WIEE (he PleSsale tH5 104, andBr the like. In the present
el ect romechani cal
embodiment, the fire detector 110 opens the pressure control valve 112 upon
detecting a ﬁrg, thus allowing the pressure in the pressure tube 104 to escape and
generate the pneumatic signal.

[0022] The pressure control valve 112 may comprise any suitable mechanism for
controlling the pressure in the pressure tube 104, such as a ball cock, a ball valve, a
bibcock, a blast valve, a butterﬂy valve, a check valve, a double check valve, an
electromechanical diaphragm, an electromechanical screw, an electromechanical
switch, a freeze valve, a gate valve, a globe valve, a hydraulic valve, a leaf valve, a
non-return valve, a pilot valve, a pigton valve, a plug valve, a pneumatic valve, a

Presta valve, a rotary valve, a Shrader valve, a solenoid valve, and/or the like. In

the present embodiment, the pressure control valve 112 comprises an
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switch, a freeze valve, a gate valve, a globe valve, a
hydraulic valve, a |l eaf valve, a non-retumvalve, a

w@erdiooni121zd ve, a piston valve, a plug valve, a PCEHUSHDS/@69871
val ve, a Presta valve, a rotary valve, a Shrader
val ve, a solenoid valve, and/or the Iike. In the
present enbodi ment, the pressure control valve 112
conprises anel ectromechani cal system coupled to a
power source, for exanple a |andline power source, a
bat t eglystroaidetaficallshferh bdipled kda pdv@r BiueR el e @MPRA IBRINAe power
the pressure control valve 112 conprises a solenoid
conf i gurRda badtery) PRV idheOlikealin the presen embetithent, 2h@pressaré control
volts. The pressure control valve 112 may be ,
conf i gaveed 2tcomprides @\selemad tanfigured fongpation apbaseanrabout 12 and
Wi thin the pressure tube 104 by varying the choice of
mat er 2abvgts. diiranssswasontpbweve ¢Bnmayrhe carigurad ¢ anhievi earious
i ke. [0023] The pressure control valve 112 may be
cont r diahgd irbgresaurg wathinttdodressgy sibe b byoraotratbecholse of materials,
pressure in the pressure tube 104 in response to a
t ri ggéimeasjenspowEpronanpipl and/erike Ikgzar d det ection
system 105 may be configured to detect various

IOQ%g}z ar dous T REssLreRratrelyalve Meymayd§ sentraljedby any gyjple systems to
events. In the present enbodi nent, the fire detector

110 rEAPBRSIIE BFESSE 15 BRRSISSURe | 041 1B ACSRPTSR 9 f (Tegger eyRw. For
fire detectaor 110 be repl d or | enented with
det ectRIBEn fhe i tkonp St J0F ropy beasHonewaed o diteef yarious

to.ingcidence wth selected substances radiatipn "

| evel 8% ﬁa‘}sof"‘? UMy SRy RS, HBeery £l j I the present
’ . ae. of 7

oo PR IR BT 110 AP UL BN Ry e, o

det echArjetdr i ,{,ﬁlﬂe&@i&r@?& E:i(j%?ﬁetﬁen?egQMﬁerehgﬁggl of other hazards,

el ectronic systemfor ectl on, suc

i oni Zgfeh QR seiRb&8 ShRitive 3o TRIRnGPERT SA0RI EbstPesO Bldiatidd levels
detector, and/or the |1 ke. The fire detector 110

recei iRfor BRYRNcibd, PRASARS, a@éusﬁ@;{)r@ssﬁ‘r@é& KefifPSratufed tBnsAS pperties of
| andl i ne power connection, a battery, and/or the |1Ike.

[ 0024} chhyedaraficlal0émdit,i £18/08 Yisd BKS. 16he TR dediér! Dlo {unsbly
pressure control valve 112
comprises a conventional electronic system for fire detection, such as an ionization
detector, a mass spectrometer, an optical detector, and/or the like. The fire detector
110 receives power from one or more sources, such as a landline power connection,
a battéry, and/or the like,

[0024] - The hazard detection systerﬁ 105 may control the pressure control valve 112
via any suitable signals, such as electrical signals transmitted via a wire, radio
waves, magnetic signals as by an electromagnet, mechanical interaction, infrared
signals, acoustic signals, and/or the like. In the present. embodiment, the ﬁré

detector 110 and pressure control valve 112 are configured such that, upon

detection of a fire condition, the fire detector 110 transmits an electrical signal to
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via any suitable signals, such as electrical signals

transmtted via a wire, radi o waves, magnetic signals
wa@sgoobp1am el ect romagnet, mechani cal interacti oPCT/US2008/069871

infrared signals, acoustic signals, and/or the Iike.

In the present enbodinent, the fire detector 110 and

pressure control valve 112 are configured such that,

upon detection of a fire condition, the fire det ect or

110 transmits an electrical signal tothe pressure

cont r @b piéadukondtdd vaNbl i LN whies REFUAEs BYchEREARI0 & BredsR within the

pressure within the pressure tube 104, in particular

by opgisig tibsaoRiepatidutr BPsiehiak thépredtircldodtrbiaalvell BB elease

the pressure. [0025] The fire detector 110, pressure

t ube thegressared/ or ot her el enents of the hazard

detection system 105 may be configured for any variety
[0025] fi re orThefileatetehtar blr0dpressure iube ddrs andfarrothex elempénes oftthechazard

hazard detection system 105 may nonitor for a single

hazar detecoord ssteon ] 05smesh basontfigered fdrrany vasete ofi firegon ethdrdwazard

the pressure tube 104 and fire detector 110 serve_ as

subst eanditigns yFor eraaplentie hazard detection ystesy K5ahay radnitohfer a single

sane hazard condition. Alternatively, the hazard nmay

be asbv@erﬂa@'ébrlqm %“ﬁh ALfiers dn thisrapBigugmtion bl RTpss¥S tubg d%a%}sﬁw

heat and snpk whi ch case different detectors may

noni t SRLECH f‘f‘%rséﬁf "éo%‘iBﬁ“i“F‘%iHs‘"d?Pﬁ“‘FHﬁ detecp SYEmt Plothe same

the p ure,.tube d.fire detector

hazar P2 gﬁ??"é‘f"“b aﬂtéam%‘ﬁp iy 5 oS0pEFL Wi ke hasar

condi t ition

eore b i, bt 36 hoah pRibrok iy PR Bt EisteE i gor ispapitor
At el ApSESRCTS fif SaRALAR! hY pBRFH G001 S ALB et

condi ti ons. IS Ccon I ressure t

104 apgh fhlige qgtaﬁpso%oxlﬂagedwsg%@p% hggﬁng@wo%dnx

i ndependent detection systens

condi §4qQis, tﬁagre&@?e%sé 1©93hd Rle d@@a&d] mnmg DéRbARINEdRS provide

i nput hazard conditions for other hazard conditions.

G venpdh@ dBkdidnPini eépoiseQb paRiaihy Botkiefdie Rizardiidofditions. In this |

conditions, these exanples are illustrative rather

t han @hhg&tSﬁngQhe pressure tube 104 and fire detector 110 would provide
substantially independent detection systems for some hazard conditions and hazard
control based on a variety of input hazard conditions for other hazard conditions.
Given the multiplicity of combinations of fire conditions, these examples- are
illustrative rather than exhaustive.

[0026] The fire detector 110 and the pressure control valve 112 may be configured
in any suitable manner to facilitate communication and/or debloyment. For
example, in one embodiment, the fire detector 110 may include a wireless
transmitter and the pressure control valve 112 may include a wireless receiver to

receive wireless control signals from the fire detector 110, which facilitates remote

placement of the fire detector 110 relative to the pressure control valve 112.

10



[0026] The fire detector 110 and the pressure contro

valve 112 may be configured in any suitable nmanner to
wo awploix1ae e conmuni cati on and/ or depl oynent. FRCT/US2008/069871

exanpl e, in one enbodinent, the fire detector 110 may

include a wireless transmtter and the pressure

control valve 112 may include a wireless receiver to

receive wireless control signals fromthe fire

detector 110, which facilitates renote placenent of

the fai@mARbIOCHRN firbl8etdc®)r a1V Brebsaret Béhtidl @6&INE2,CANALSF Wther

valve 112. Alternatively, the fire detector 110,

pr esseEMeOT Bk Nahe dddofion agyskemr may higy cehrReedtly Ghrdwire

the hazard detection system nay be connected by -

har dweon@ections) mérhicd Kignald, ifonaic agnas, gnbths likeacoust i C

signals, and the |ike. [0027] Referring to Figure 3,
[ORRAE fire Refadigmwo Figude Anbe Preekoorl ot pakssuweadongollvape 112

may be at least partially disposed within a housing

400 t onay be an leasspantipllp disposed wikhie aHhousing 9049 rmreysitigle unit. The

configured to facilitate installation and power supply

to t hgmﬁ'iﬂg A0Qmayclest configuidd to fagilitatreingsellaten and pewertspiply to the fire

val ve 112. For exanple, the housing 400 may include an

ar ea fYectasdlQandghe niessyre pantrgbyabEt! bf- &qexa"wc Hhe gusipg 400 may

conventj gnal housing_ having slots or other exposure

per ni tEludgan prea quﬂ‘éusb‘@t Befitrdetesior d > suide ayqrveripRkpusing
~atnosphere, The housi ng 400. rther

area PEIMEH %nggwss"i’%wsﬁmg?ﬁaﬁ {60550 (fifemsrae gavien

connected.to tec

Fr om EREMFRe THE heis 00 18 "Pheaghdeine 5 du i Patusayo!
furt he{lv?)ﬁﬁﬁﬁgﬁ 2y ggco‘i&c?e%bé &183*% é?elt r ﬁlﬁﬁ?a C gf@%ﬁ{la?sofrom

portion o e pre sure acl € CoO

of thg.RrESfsULE i) the pressure tube 104 by the
pressure controf val ve 112. For exanple, the housing

038P May i NEle WYKIHRNB0 May FRHEHES W&Eﬁé&&iﬁoEWsMy‘ﬁ@oﬁ%odate a
the end of the pressure tube 104 may be connected t

the ppaasHERhEHBIsiR!ubsaloy e fhdifate Uofird1 Q8 &b PebshRDin rI]li’e')/pressure

conprise various materials including alum num

al um abenied bpyhe HESROkontREVARE €12, CEPRR4mple, the housing 400 may
include one or more apertures through which the énd of the pressure tube 10;; may
be connected to the preséure control valve 112. The housing 400 may comprise
various materials including aluminum, aluminum alloy, cement, ceramic, copper,
copper al»loy, composites, iron, iron alloy, nickel, nickel alloy, organic materials,
polymer, titanium, titanium alloy, and/or the like. The housing 400 may comprise
various shapes, dimensions, and coatings according to various design
considerations such as corrosion, cost, deformation, fracture, and/or the like. The
housing 400 may be configured to include emissive properties with respect to

ambient conditions and these properties may be achieved by including vents, holes,

slats, permeable membranes, semi-permeable membranes, selectively permeable
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copper alloy, conposites, iron, iron alloy, nickel,
ni ckel alloy, organic materials, polyner, titanium

wa eaoaiime al | oy, and/or the like. The housi ng BODUSHYS/069871
conprise various shapes, dinensions, and coati ngs
according to various design considerations such as
corrosion, cost, deformation, fracture, and/or the
| i ke. The housing 400 nay be configured to include
.em ssive properties with respect to anmbi ent conditions
and t hemBrafidsOfalok the HikeMithiN R 1QSHY pRWRE obthe h&\BIng dd0) Further, the
vents, holes, slats, perneabl e nenbranes,
sem - pasing 2o Qnisel’fbrd&ﬂ:&&nbl&ﬁ ks intutidlley sections 400A-C to facilitate
per meabl emenbr anes, and/or the like within at |east a
porti owtalidtioh hel/dronnsitemgnod00. Furt her, the housi ng 400
may be di sassenbled into nultiple sections 400A-C to

[0029Fi | i t at Iniaddition, [the howsing 0 owry Paicorfeuedde prgvdi2®jver o the
addi tion, the housing 400 may be configured to provide
power elpwmenthef the smemt Sicofs thhfiregigtecton) 10sind the peessupreconirglevalve
detector 110 and the pressure control valve 112. The
power 1 Koukhe @oWeRAOBIHTIRY SunpsfsanIpPropiiates ferms pe sayroa AEpower
source of- power for the various elenents. For exanple,
‘the p&idhe vadensclemsaly Fasexample. the payver swvsem%'a%}vds& %'ap%vef
backup power source. |In one enbodi nent, the mai n pove
sour c &SI askeekup Q?&’ﬁh%"&‘f"ieoﬁ“ PPﬁ' e &’3\9 ﬁlgf PoRELPVE %Hﬁce
a conventional distributian Up., ﬂ%¥e tlet.
sour c&TRBE %“f"?’&“iﬂ‘%’b of f5eqiy! ?oa@f E’B‘iﬂér""‘?"ﬁ“‘f‘}’i‘% SVERTObEe

urce

gn; aIS bﬁ? %‘6?‘3’ R 03' 08“:8]‘5 Cﬁf\ﬁe re OS% Hdc %ower {TBlXe eve%f L $&iure of
capac kr{e%zﬁn SR Gl l%rd H\Qﬁf 'Z:‘ Jrfsytg{?} Q_{%QQX&F& &#BQ/LH €8h as

generators, sol ar cé

presegf. &g gi'icrs %H@eg@é‘%m@g&)& o§/@1u{1 gﬁlh S NELUSSS, solar

t wo batterles I Spose usi ng

400. TR, dulifoPlne BRL LIRKNE pflént Qﬁlea@uﬂ@ﬁ tRABKUD pBAVREutOincludes
the fire detector 110 and the second battery 404

provi des bRAAKUD AME dispied KRhiRIES BolsRg 0L re fitd BaGery 402
112. In one enbodi nent, the pressure control valve 112

r e:q_w b{iﬁqd&s lhdc@hﬁfowﬁﬂﬂd&lﬁe, firtradt &t X Pe ARl thesecad bawary HBiIgSovides
e agaciup power to the pressure control valve 112. In one embodiment, the pressure
control valve 112 requires a highér power, more expensive, and/or less reliable
battery than the fire detector 110. Thus, the valve battefy 404 may fail without
disabling the backup power for the fire detector 110 supplied by the fire detector

ba&ery 402.
[0030] Referring again to Figure 1, the hazard control system 100 may be further
coﬁﬁgured to operate autonomously or in conjunction with external systems, for
example a fire system control unit 109 for a building or the like. The operation

with the external systems may be configured in any suitable manner, for example to

initiate an alarm, control the operation of the hazard control system 100,

12



battery than the fire detector 110. Thus, the valve

battery 404 may fail w thout disabling the backup
wpowen1Xiey the fire detector 110 supplied by tPer/i52088/069871

detector battery 402. [0030] Referring again to Figure

1, the hazard control system 100 nay be further

configured to operate autononously or in conjunction

with external systens, for exanple a fire system
~control unit 109 for a building or the like. The

oper aftsatidhilynotifCe i REN R vicY Sh@TF thE BN e. Dor GRUMIE) Wittt zard

in any suitable manner, for exanple to initiate an

al ar Mmone@Ndyk®ei 100 a9 pﬁ‘ﬂtﬂﬁ la@BmAkunit AR n &k csmedtddab a remote

system 100, automatically notify emergency services,

and/ otonitrbEudit tls Rigniiahe @aoining,109 rerekppnsrtd aclerttedfire condition.

system 100 may include a comrunication interface -

conneThebhzard cantred systen ¢@nmayobe comifiguredtosiegpomd tot sgmals from the

control unit 109 in response to a detected fire

condi tenote. cofitel itz H9( for erammé tes providensa@O indlipptolsefor the hazard

configured to respond to signals fromthe renote

cont r e¢ntrahsystert 000 arfdésr remotalppictivatothp hargidgentzol sitsteg 100.

i ndi cators for the hazard control system 100 and/or
0B&hot el y aheihgzardeontiel sy QP reayrfurthst compsiseadditial efepgrgs for

1] The hazard control system 100 may further corrprl se

addi t FYWA ““%Iaé‘l‘réi’ﬂ‘@“'fgofhe JderAt awmoh @yssﬁ*fu es pxpaPlen et ‘}?éa”d

hazard coptrol s ste For exa zar.d co
syst eﬁ?“ﬁfacs)‘sﬁm 0 emﬁ ﬂlﬁ%ﬂnuaéﬁ qrdpanﬁag(ﬁpya&mg rt]he hazard

ti ti th d t Ref [ [
fo. Fi Gua e Rt %ﬁﬁ?%ﬁﬂm it Ao Faboigaf R fhaard
trol
cont 1 SRlSREm e s ST A vttt gty g
! b g (R AR A, op Galf %“@%3%9‘{%“%0’%2%;}inua‘rupled
val ve e phRdrd ﬁh@@@@suw fhat L %aﬂfi’eh vpl('?§§2"ﬁ’§y %easme internal

pressure t ube 104. The manual
oper abReuteofaRY prodirk mqmﬁﬁ@ﬁmuﬁ%ﬂe%Z %9%@'0ﬁerated in any

mani pul ati on of the valve or in conjunction wt
act uak@fable ShhaRerdSichiBd Mhnual mirhﬁddtilok 8f the valve or in conjunction with
an actuator, such as motor or the like.

[0032] The manual valve 202 may be located in any suitable location, such as
substantially outside of the hazard area 106 or within the hazard area 106. The
manual valve 202 may be coupled to the vessel 102, pressure tube 104, pressure
control valve 112, and/or the like. For example, the manual valve 202 may be
configured for operation with the vessel 102 such that actuation of the manual valve
2_62 directs extinguishant to the nozzle 108. The manual valve 202 may be
configured for operation with the pressure tube 104 such that actuation of the

manual valve 202 causes a change in pressure within the pressure tube 104

sufficient to direct extinguishant to the nozzle 108. The manual valve 202 may
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[0032] The manual valve 202 may be | ocated in any
sui tabl e |l ocation, such as substantially outside of

wo b@oheazy d area 106 or within the hazard ar eapdD6S200$1669871
manual val ve 202 nmay be coupled to the vessel 102,
“pressure tube 104, pressure control valve 112, and/or
the like. For exanple, the manual valve 202 nay be
configured for operation with the vessel 102 such that
actuation of the manual valve 202 directs
ext i NgiHhseNdontiBurbd Ror & #t0R WithSthe PRESUABIDHRS VaBl @2 36bA that
may be configured for operation with the pressure tube
104 sy&hatibhat tRGhdhaili vake @02 thgesmAidfidn dfathy presfir: @atisiealve
a change in pressure within the pressure tube 104
suf f i ¢iErRiusing adihaetin pretsureguithihthe brebsuret toge MEznifRichOB. direct
The manual val ve 202 mayfurther be configured for
oper atxtimguivhahtro themopieK8ur e control val ve 112 such
that actuation of the manual valve 202 causes

(00361 uat i on Tife akeed ponerekaystemd 60 ey Furtherl compfieXysteraufor pyviding
change in pressure within the pressure t ube 104
suf f i edditinnak rgspdnseadn therevénh glip $irars being detpsted Gych| that tigghazard
[0033] The hazard control system 100 may further
conpr eettrok yysteard 08 nay priggte dirgr aernsisoin aadditias jo ﬁglé@nmsn the
the event of a hazard being detected such that th

 hazar GxtHgHiehas} '“é%‘t"é‘?ﬁ“iaéeh?'ﬁﬁfl i detgciedt dhe ppepmdgpntrol Sys“"m 100
respon in addltlon to deliverin the t i ngui shant
- W be FNTEHER PRI SRREOTIBtE SRPRNIS, (e HRBiE G erecncy

g Sgtr g ?}%fﬁ %{%/‘st em. 10 ag‘ageg gon C ‘g{@fﬂhﬁ fgeﬁ%)g% rﬁﬁw&g}& S initiating
per Sonnx%lldtloxe oF r%nna?aro fd];acgvatn ! Fﬁ?zar o(L.l)smmlé{afrjlr%l ! hor I{j/%? %e ike. For-

persoﬁﬁ venty1iation of an

2 AR5 0 L TR S Tl o
C 0 np r 'séﬁchas(fzu PPAL P AEMarP PRISHY Svikti J08 hna@oi%cmt'ﬂ%etransmlmng

suppl enentary pressure smntch 302 may facrlitate

t 1 ans mbinfafiéh k&ﬁﬁ%i&%br{é@s in PreAdurd WithiR tie HRBERStubE 104 to external

pressure wthin e pressure tube 104 to externa
SysSt eRPstenBU6ih 2SbO@ GBI AleldGicaRighAICMEIhaGA sighgN@bl/or other

mechani cal signal, and/or other -

suitable signal in response to a pressure change within the coupled pressure tube
104.

[0034] ' In one embodiment, the supplementary pressure switch 302 may be coupled
to machinery in the vicinity of the hazard area 106 to cut power or fuel supply to
the machinery in the event that the supplementary pressure switch 302 produces a
signal indicating a hazard condition as detected by the hazard control system 100.

[0035] In other embodiments, the hazard controi system 100 may be configured
with multiple vessels 102, pressure tubes 104, nozzles 108, pressure control valves

112; hazard detectors 110, manual valves 202, and/or supplementary pressure

switches 302. For example, the hazard control system may be configured to include
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sui table signal in response to a pressure change

Wi thin the coupled pressure tube 104. [0034] In one
weeodiatent , the suppl enentary pressure sw t chPGDES2988/069871

be coupled to machinery in the vicinity of the hazard

area 106 to cut power or fuel supply to the machinery

in the event that the supplenentary pressure swtch

302 produces a signal indicating a hazard condition as

detected by the hazard control system 100. [0035] In

ot her mgikbRr detBS 162 cduPRd Rz andle £&XRIk 08 asl/ SR8 ddeQorAY, such

be configured with nultiple vessels 102, pressure

t ubesasl O corfiRRhk Ethe 1RBard PAES SI06 Cin€l0dEs I @hwind | MESiplt 18 pes of

hazard detectors 110, manual val ves 202, and/or

suppl enmaglishant wHigsQdic@ bs stotedntegethd) 2r iffihe eaingnipiieg armbleated .

hazard control system may be configured to

i ncl uhkzand$ tiap require difiefest dxfiRguishapd ®obet appledsat migfeeenn dmed. eAs

108 ‘and hazard detector 110. such as if controlling

t he hamtedexamplg, thdBazandcbatchd sysemahD mgylbmbctriﬁpbled toyipdele fiore

exti ngui shant whi ch cannot be stored together, or if

the ehen preuireshirntybe he4 cobpled tedk singleamonmle Hiyand bepatddstector 110,

di fferent extinguishants to be applied at different

t i mesfor asampleotorpsevidexmyliple pathnr Helbaging e mtwswsl@y's Pt draw

100 nmay be configured to include nore than gn

pr es sfitiarent paingy laete ulBl BPony o diflsgnt i f?!‘dé“"l‘es Shan the

hazard def ect for exanple to provide nu

pat homBPIGHRIcF Gamhmgors AL SERET RS RaPIe BF Ty er tan

dlfferﬁpt extlngU|shants in response to different fire

condi P18%8Y¢ G ven t he nult|pI|C|ty of conbi nati ons of

nments, fghese | es ar I .

[Ooglfvﬁaus £ Vel{e Tﬁ'ﬁgg)ﬁ%ﬁgm o% xgn hgﬂtza%tcoﬁt?ol sﬁ'iehrﬂoo lpf?ﬁﬂnally

opera

cont | o= U WRERE “%z%%%%ﬁ%y%et g felserblah o

may SgfimGard @J)n%\ﬁ?)ﬂg (4'165d IF6ALQhple Othe P@%@fe%\fcqw 'n{a% 88 §xposed to

(410). For exanple, t'he pressure 04 may

exposad ifeidr Rea kd¥nér dter @lfckﬁimjé QO Ml 1R B8t oA T MM Ressure
so that in the event of a fire, the pressure

tube 104 is exposed to heat from the fire. Likewise, relevant sensérs, such as the
fire detector 110, may be positioned to sense relevant phenomena should a hazard
occur. The delivery system 107 is also suitably configured to deliver a control
material to areas where a hazard may occur (412).

[0037] When a hazard occurs, the hazard detection system may detect the hazard
and activate the hazard control system 100. For example, the heat of a fire may
degrade the pressure tube 104 (414), causing the interior pressure of the pressure
tube 104 to be released, thus generating a pneumatic signal (420). In addition, a
sensor, such as a smoke detector, may sense smoke or another relevant hazard
indicator (416) and activate the hazard control sysfem 100. For example, the sensor

may open the pressure control valve 112, likewise releasing the pressure in the
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tube 104 is exposed to heat fromthe fire. Likew se,
rel evant sensors, such as the fire detector 110, may
wheooposiltd oned to sense rel evant phenonena shoRdTUS2008/069871
hazard occur. The delivery system 107 is al so suitably
configured to deliver a control material to areas
where a hazard may occur (412). [0037] Wen a hazard
occurs, the hazard detection system may detect the
hazard and activate the hazard control system 100. For
exanpligssurt e h@ﬁﬁndoéen&atfdgrtﬁé pRYMARGIgASIEe FuARr RRESSHAl May be
tube 104 (414), causing the interior pressure of the
Pr es Sgtherated BE ol syls@mB EsutiehL A5 6Gkmal Byktend BNGE alaning valve 202
pneumatic signal (420). In addition, a sensor, such as
a snoles)det ector, may sense snoke or anot her reI evant
hazard indicator (416) and activate the hazard control
[00381st em 10CThe Fignaleisargsived by hbe sleplsyamenteaive pencht bigns (422) in
pressure control valve 112, likew se releasing the
pr es swspenjentot the sizea sta rdgliven tyles dtrolamateri@n €T et ¢antgolt ieterial is
pneumatic signal. Further, the signal be generat ed
by ot #ienenssg shrongh the detivens Sléﬁﬁ:ﬂem“eWam%ygt“@nliaé?rdt(ﬁ%“) thus
manual val ve 202 (418). _ljhOOB The signal is received
" by th’é“‘hwpéwf@ht“e%ﬂa(ﬂe m@p@ﬁsbe(r@pzzfyd ?W‘Fé’%‘ﬁﬂ%‘%fé
to the signal to deliver the control mater
cont r YMerFEHERS APch & e SPURE djt mpbwrf’ftthees‘@eiemm pressure .
system.i 8&8 2& area of the hazard (424), thus tending .
to cofieBpros hazard The signal may al so be received
d/ or tr

(0022t r ol Se(ad’ﬂ eérf'&?’SﬁTmf'H% 1§, G%F"“Fré’ tcﬁPtyﬁlb'}ge%gﬁzraéd may
S0l 302 42 kOB, T il D UAATEONS 1

for aza i'ncor por at e

conCephinAROGH Ikt faﬁgon%g&%@aumud%s ASiRESHhIDhe

W th respect to ments of apparat us

cont r gl diduikg nﬁ;l&]ﬁé@a’hgns%ﬁomg @k&ﬁﬁ’eda&m}l@s‘tm{”&%f the invention and
particular inplenentations shown and described are
i 11 ustd 8dst ¥RdOfnd BR AddViREHdbA B SMhwise limit the scope of the present
invention in’any way. Indeed, for the sake of brevity, conventional manufacturing,
connection, preparation, and other functional aspects of the system may not be
described in detail. Furthermore, the connecting lines shown in the various figures
are intended to represent exemplary functional relationships and/or pHysical
couplings between the various elements. Many altemmative or additional functional
relationships or physical connections may be present in a practical systém.
[0040) The invention has been described with reference to specific exemplary
embodiments. Various modifications and changes, however, may be made without
depa_rting from the scope of the present invention. The description and figures are

to be regarded in an illustrative manner, rather than a restrictive one and all such

modifications are intended to be included within the scope of the present invention.
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its best npde and are not intended to otherwise limt
the scope of the present invention in any way. |ndeed,
wo erooia7sake of brevity, conventional nanuf acPCr/U8ZP)8/069871
connection, preparation, and other functional aspects
of the system may not be described in detail.
Furthernore, the connecting lines shown in the various
Figures are intended to represent exenplary functiona
rel ati onshi ps and/ or physical couplings between the
var i ONScoflifiRE NhS scdB Y tRd TREMRKI HBul@be afdeihin@N Bl the generic
functional rel ationships or physical connections nmay _
be prafRaimdnR @s@b3E tan€ aheis kghlesquivaRd Ghthdrhehad By eférbignthe
has been descri-bed with reference to specific
exenpipacific eapits ientied aati Parexamyde, tiecaps @ritedamghy method or
changes, however, may be nade w thout departing from
t he sprogss efmbddireend meayeart exeowsinini amy . ordeéneundess etheptiseoexpressly
and figures are to be regarded in an illustrative
mannespecified, rad drbant fimiteds tto ithet expéicio roedenpdeseritéd sude specific
nmodi fications are intended to be included wthin the
scopeexafmplehe Agdidenally. thaemponasts, snd/eoelamengt seeitedHe arycapparatus
of the invention should be determ ned by the generic
enbodémiadiraenti @y e premblertior psryis erpatiopstlyiconfigupadgn a variety
rather than by nerely the specific exanples described .
above°f FEghuRYSRsH B’,"d‘ﬁé“"ﬁ“ég@‘yr‘g% samegresulf agifle pRsteRbLEvgition
process enmbodi nment . be executed in any order, .
il 65 S QIS ioh Ak t T SBeqiYe conheuion dycaie gy the specific
limted tp the explicit order presented in the
speci??gmg§anples. Addi tionally, the components and/ or
[OO%]gmsnt S rE%%Iefli e,dotﬂep 282 81 %ﬁé gc;hlﬁis n? ?gjgrgﬁlrrr%p Lavqg%enb&scribed
ASsenbl ed OF - OThEF W Se o%era Tonal y onflgure I'n-a

vari e, O RSLIR 8 pROSuArREBRUGE RNRSLARL Bl bhnage,

same result as resent 1 nventron an

accor g AghYioNBbbibhdlol &y t QerbdAf 1SR ERd B 'ga%sé: QR | dHALT Bhefit,

recited 1n the specific” exanples. | ] Benefits,

ot her ; @dmag! §98tutRR Go SRE droBSoebSnd hRR! BFSRoABMCARERN 1o be
descri bed above with regard to particul ar enbodi nments;

howev gdnstn@d ¥s SRRET fefuired dv@dn@fTeatures or components.

[0042] ~ As used herein, the terms “comprises”, “comprising”, or any variation
thereéf, are intended to reference a non-exclusive inclusion, such that a process, |
method, article, composition or apparatus that comprises a list of elements does not
include only those elements recited, but may also include other elements not
expressly listed or inherent to such prdcess, method, article, composition oOr
épparatus. Other combinations and/or modifications of the above-described
structures, arrangements, applications, proportions, elements, materials or

components used in the practice of the present invention, in addition to those not

specifically recited, may be varied or otherwise particularly adapted to specific



solution to problens or any el enment that may cause any

particul ar benefit, advantage or solution to occur or
w0 eoobecame nore pronounced are not to be constPCEUSHGS/069871

critical, required or essential features or

conmponents. [0042] As .used herein, the terns

“conprises", "conprising", or any variation thereof,

are intended to reference a non-excl usive inclusion,

such that a process, nethod, article, conposition or

appar @y#énrheda! nafUIRbrhe SpRifichtidhs, desigl piFBAdiGs O BherGPerating

i nclude only those elenents recited, but may al so

i ncl ugdguikhBes withemedphsink Gbmeheters 4 pyindipled of theGlime.

i nherent to such process, nethod, article, conposition
[0083] appar at us Thpheadnt Grvattiondhs dees demdlibad abwweliwithoafereocesto a

of the above-described structures, arrangenents,

appl i preferehembodinmenor Howevsr, clngesemd modifmatens shy bomade to the

conmponents used in the practice of the present

i nvenprefergd embedtatint vgthout depattimg dronothe sqppe iof the airdsgnt invention.

recited, may be varied or otherw se particuLarhy .

adapt Blekse andsgsherichingen o medifisatiens arqviatendedcto (beiippduded within the

speci fications, design paraneters or other operating

r equi cepretitthe PRFsEéYEntipe g cxrregediin Binfellow ingeshdrsal

princi ples of the sane. The present invention has been

descri bed above with reference to a preferred

enbodi nent. However, changes and nodifications may be

made to the preferred enbodi nent w thout departing

fromthe scope of the present invention. These and

ot her changes or nodifications are intended to be

included within the scope of the present invention, as

expressed in the following clainms. CLAIMS 1. Afire

control systemcoupled to a fire detector, wherein the

fire control systemis configured to deliver an

extingui shant in response to a pneumatic signal,

conprising: a pressure tube having an interna

pressure, wherein at |east a portion of the pressure

tube is configured to leak in response to exposure to

heat, wherein the | eak

18



changes the internal pressure and generates the
pneumatic signal; and a valve coupled to the fire
waledeniard and the pressure tube, wherein the vBECTES1088/069871
configured to change the internal pressure and
generate the pneumatic signal in response to a signa
fromthe fire detector. 2. Afire control system
according to claim1, further conprising a
manual | y- operated val ve coupled to the pressure tube.
3. Afire control system aueamdi ng to claim1, further
conprising a housing, wherein the housing contains at
I east AP edsrtmoofysefn dolisled foracfirel at:teawwnaad ttteh&e va{nwEsysém is
Afire ontéq ? sten1accordh g to cl |
t he hf:ﬁig FYE AP YRAEt *hariierryy ‘Bn{eé‘?%‘?%e ‘%\ %8&8‘?“3‘” signal,
suppl yongisimect i on connected to the fire detector; a

first bat tr%sgl}Qe el rﬁg&{\ nt%r&atl ﬁresgu;e \y@.?rtee igaFt gom& of the

second Bdt connect
contr ptlesssvsulem eabguretl tngeak i TP @ exppivey ©ihpat, wieesin the leak

housi pg,ha eammmgﬂrégﬁ{% QdedehlsafdYnpitadiic SRR e

pressuretu e1ls rou tO COUE
to the wanrlye cogpledgo fherfee dasertar @nd 8y Presywraitbo MIERE thovalve is

cl ai mhfightdd &t ecangém rm:&lnngméss&wah@ BerfeAMPILE Pndinatib Signal in
pressure tube, wherein e swtch is further

conf i ffREeF 'P@S%ﬂérr"ﬁ’tqeﬂé‘ﬁ Bf&¥trical signal in

response to a change in the internal pressure of the
press tube 7. A €9 stem coupl ed t

P P2 Aofe btngn! sbiomaroctiteS Sy dutuiel O i atinpyB-cPerated
st or evalve @xpledgubeghamire mbpr essure tube having an

internal pressure, wherein at |east a portion of the
pressure tube is configured to | eak in response to

expds arfae contw! seteaciceatding ipdain I figther comprising a housing, wherein

the housing contains at least a portion of the fire detector and the valve.

4. A fire control system according to claim 3, wherein the housing at least partially
contains:
a power supply connection connected to the fire detector;
a first battery connected to the fire detector; and

a second battery connected to the valve. .

5. A fire control system according to claim 3, wherein:
the housing has a hole defined therethrough; and

the pressure tube is disposed through the hole to couple to the valve.

6. A fire control system according to claim 1, further comprising a switch coupled to
the pressure tube, wherein the switch is further configured to generate an electrical

signal in response to a change in the internal pressure of the pressure tube.

7. A fire control system coupled to a fire detector, comprising:

a vessel configured to store an extinguishant;
19



a nozzle coupled to the vessel and the pressure tube,
wherein the nozzle is configured to selectively

WO e@p®mMir9 t he exti ngui shant in response to a CPERYs20081069871

the internal pressure of the pressure tube; and a

val ve coupled to the tire detector and the pressure
tube, wherein the valve is configured to change the
internal pressure in the pressure tube in response to
a signal fromthe fire detector. 8. Afire contro

system an?&Etdé e thavied ah Mtefnal fpkbisduRg vhSRMPAt 118k péttion of the
manual | ated VGIve co ed to the6$ressure t ube

9. A Pﬁ%ﬁém £ 11 o8 eerio, A r t RSP &9 APRRSYTe oy Pt felepted
CONpr tesipagtuee; hou5|ng, wherei n the housi ng contalns at
| east a PQrhian t ector a

1o a 1 rnget el 68 g AREVE D Whear g e nozee i
wher etonfighred howtectinglyatrankmeia dite epamguishdnk yn mmnm tog:change in the

pomernﬁyag %$$gqgghgﬁ%ﬁrt&&pg%ted to the fire

det ector; y connected to the fire .
det ect or:valpgoupledee Sndirh detectar\and tha eestueitubey whiwginhg vadve is

11, Acdific6re® %‘Eﬂamge &X%t%l%&%rg lif the e %ﬁhme% response to a
wher ei n: "the housing has a hole deflneg er et hr ough;

and tﬁé“abff%é‘l?rféetiﬁﬁ@ﬁ s di sposed through the hole to
couple to the valve. 12. Afire control system

accor di laim1, further conprising. a switc

cou%l go'{}? &° "t”ﬁ Syﬁ'F’@&&‘iﬁ’F{!“% fgisiim '&‘ﬁ"“t"ﬂf@'"&ﬁ"?aehgﬁys,"i’m‘ed
f ur t heslveoofleguniechréssurg &ber at e an el ectrical signal in
response to a change in the internal pressure of the

pressure tube. 13. A.nmethod for formng a fire contro
syst e fooupit®iisysemeactardieg tedlamt B fyrthensumprising g housing, wherein

provi me 'ﬂgﬁﬁﬁ;’cg%?lg%/ ?tg‘%%%’i ngiroﬁ gf ﬁl@ ﬁl%tdgéﬁoﬁQd the.valve.

exti ngui sha ressure configured to
operate having an internal pressure,

10. A fire control system according to claim 9; wherein the housing at least partially
contains: '
a power supply connection connected to the fire detector;
a first battery connected to the fire detector; and

a second battery connected to the valve.

11. A fire control system according to claim 9, wherein:
" the housing has a hole defined therethrough; and

the pressure tube is disposed through the hole to couple to the valve.
12. A fire control system according to claim 1, further comprising a switch coupled to
the pressure tube, wherein the switch is further configured to generate an electrical

signal in response to a change in the internal pressure of the pressure tube.

13. A method for forming a fire control system coupled to a fire detector, comprising:

providing a vessel configured to store an extinguishant;
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wherein at |least a portion of the pressure tube is

configured to leak in response to a first fire
w@oovdioraien; coupling a nozzle to the vessel anPCT/82008/069871

pressure tube, wherein the nozzle is configured to

selectively transmt the extinguishant in response to

a change in the internal pressure of the pressure

tube; and coupling a valve to the fire detector and

the pressure tube, wherein the valve is configured to

change pheidinat :f—‘far'és'ihbrept[x&as Sdafigurbd1td SR radd BESISN B mben pmssure
resp on eto a Sl on1the ﬁ%re det ect.or

met hoH %{E‘B 8t aeh@g‘tfs%? AherRrasgure fuhe fsicap ’%‘Eﬁ‘?ﬁ? ]eglf P’fg’esponse toa
COUD|ﬁﬁgﬁ@cﬂmnuaJIy operated val ve coupled to the
pressure tube ordin '

furt her %“é’n!b? fisno?]zé fo\rtgglv ?lhe O‘ﬂ"%ssgre m%\/c\h\é B%mxn Jﬂ? nozzle is
housi emyfigoed &i sakctatlyl wagbit ﬁne pmugmslmnom redpenskito @ change in the

det ec;n%%1 ?&gssmgf%gk re]t9ue Agmet hod according to

cl ai ereint ous hg at |east partially
cont ai nseupangp@)m}w g ulhepiity desenteiand the preswrmisbs, adicrels thalve is

fire E’dﬂiﬁ&g@ bo cifindel 08 intbA tRdsYurE ANRE GrEird Ribk hr?refsange to a
detector; and a second battery connected to the valve.

17. Asigas] fiom thedefe®omg to claim 13, further conprising
coupling a switch to the pressure tube, wherein the
switch is further confi dto enerat e a Si

e} hettey Sheodfi G 1o Cufine Py EeA Sugpely peree
pr essudle doufied to k. prdsuretubeod according to cl ai m 15,
wherei n the housing has a hol e defined therethrough,

and further conprising: disposing the pressure tube

t hr Bughmetind doairding srahioddplurtheg comprispregeswudiag ¢ bipsingowherein

the Vﬁlle Y\gusing contains at least a portion of the fire detector and the valve.

16. A method according to claim 15, wherein the housing at least partially contains:
a power supply connection connected to the fire detector;
a first battery connected to the fire detector; and

a second battery connected to the valve.

17. A method according to claim 13, further comprising coupling a switch to the
pressure tube, wherein the switch is further configured to generate a signal in

response to a change in the internal pressure of the pressure tube.

18. A method according to claim 15, wherein the housing has a hole defined
therethrough, and further comprising:
disposing the pressure tube through the hole; and

coupling the pressure tube to the valve.
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