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METHODS AND APPARATUS FOR HAZARD CONTROL
BACKGROUND OF THE INVENTION 5 [00011Hazard control systems
often consist of a smoke detector, a control board, and extinguishing
system. When the smoke detector detects smoke, it sends a signal to the
control board. The control board then typically sounds an alarm and
triggers the extinguishing system in the area monitored by the smoke
detector. Such systems, 10however, are complex and require significant

installation time BRGDYSLNDaURItIOR ASUGH BYStESMRIPE SNERptible to
failure in the event of malfunction or loss of power. SUMMARY OF THE

INVENTION 15100021A hazard control system according to various
aspects of the presenBACKGROUND OF THE INVENTION

[0001] Hazard control systems often consist of a smoke detector, a control board,
and extinguishing system. When the smoke detector detects smoke, it sends a signal to
the control board. The control board then typically sounds an alarm and triggers the
extinguishing system in the area monitored by the smoke detector. Such systems,
however, are complex and require significant installation time and cost. In addition,

such systems may be susceptible to failure in the event of malfunction or loss of power.

SUMMARY OF THE INVENTION

[0002] A hazard control system according to various aspects of the present
invention is configured 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
internal 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.



invention is configured to deliver a control material in response to
detection of a hazard. In one embodiment, the hazard control system
com OBigsglsng)ressure tube having an internal pressure and configured to
leak’in response to exposure to heat. The leak changes the Tiit&i 3 08/069871
pressure and generates a pneumatic signal. A fire detector may also 20
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 deteBRIEFTHSPRETHOAIOKTIHAPRANYBYSS delivery
E}@gﬂ; to delivgr the cont{gl material,. BRIEF DESCRIPTION OF THE

I

NGS [000H]K FRBPE €SS U SERTERTY BY i bREGSferived &
invention @rayirpeces Hes By aEsIABIDT.IR araSiAlles ARRRINHABAERon it

claims when considered in connection with the following illustrative
figures. Inkth@lioneiHustifireckzuike defthefodevwinmbiaens, défe refsremagikumbers
elementsragpl stenglf tglreou hout the fi ures. 0004%Fi%ure 1 is a block

diagram SF 5 harard Comrar SR s tdie4fous aspects of the

poesgnt inventien:uo@@D] blgin @i kep b2 senial bl Ul as B ling to various
embodiment of the hazard control system. [0006]Figure 3 is an exploded

view of a ¥#a¥ayel dherresionhizyeation including a

{0005] Figure 2 representatively illustrates an embodiment of the hazard control
system.

[0006] Figure 3 is an exploded view of a hazard detection system including a
housing.

[0007] Figure 4 is a flow diagram of a process for controlling a hazard.

{0008} ' Elements and steps in the figures are illustrated 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
coxﬁponents 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, Athe 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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housing. [0007]Figure 4 is a flow diagram of a process for controlling a
hazard. [0008]Elements and steps in the figures are illustrated 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.

BESTATEDDESORIBTION S ERENPIAR Y E MEBISIVIERAZS fSoaR the system

dheiesentinyeRtioneayhe desgriprdipdaonsief fungtianal blegler, the present
components and various processing steps. Such functional blocks may be

HRMYARP DY By RBITH &S HARATAR SPRBTVARE!SiTiBunkTid Yotifiiree control
ieapetfsndhenspecifietctinitions andradhigue e valibis tasults. For

example, the present invention may employ various vessels, sensors,

detectors, control materials, valves, and the like, which may carry out a

pevigty of fundtiefas:ihy additian, fheipredenhdryveatinazardydoapsacierehin 00 for
coérlw}jurﬁction E/ith n% nug}bertof hazards ar%d tttg%\hsystem escri?.ed IS .
FRAPESR) B8 BAEHRb ISP RBRCSBHRP RE SHUCHITR TEETRRE I HRE S g comprise
inventioh mayaaployiany Mimber pfoddirentiorahtechmgtiesaforfor example an
delivering control materials, sensj h,?éar congitions, controllin lves,
e L TSRS Rt ThE b oL iR QRIS forver
systpriycl @0Horcbrteailingra hyarzand ldcchrdideitotirarious aspects dfathweds, such a
rlﬁeo%(%nglel:?e\:/c Q}JOr%C{&?%EOAQ{%Q%% thermal sensor, or gas sensor. The hazard control
system 100 further comprises a delivery system 107, such as a nozzle 108 coupled to a
vessel 102, to deliver the control material to a hazard area 106 in response to the hazard

detection system 105.

[0011] 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 cabinet, device, vehicle, enclosure, and/or other area.
Alternatively, the hazard area may comprise an open area that may be affected by the

hazard control system 100.

[0012] The control material source 101 may comprise any appropriate source of
control material, such as a storage facility containing a control material. Referring to
Figure 2, the source of control material may comprise a vessel 102 configured to store a
control material for controlling a hazard. The control material 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



a control material source 101 for providing a control material, for example
an extinguishant for extinguishing a fire. The hazard control system 100

0 comprise a hazard detection system 105 for detecting one
g%é%@]%&%rds, supch a smoke detector, radiation detector,l’tﬁjé/?tlﬁQ%S/ 069871
sensor, or gas sensor. The hazard control system 100 further comprises a
delivery system 107, such as a nozzle 108 coupled to a vessel 102, to
deliver the control material to a hazard area 106 in response to the hazard

detection system 105. 15 [0011]The hazard area 106 is an area that may
experiend¥ /S RE24drghe scRERtiBNERby e ha sk PRt kst reBo/orr,

For exampley[be figgald afsg 106.may comRise the interionof 8 cabinet,
device, vehicle, enclosure,_and,or other aréa. Aﬁern%lilvely, the hazard

area mayeony isedifnoepe i easthlal tnaynpeoatiertethhyutha.2hez shes,
. control system 100. [0012]The control material source 101 may comprise

any appr%ﬁ%?@'@oﬂ%é%‘f%mﬂ?_ét@rm WRAPHAIH StEragdh epiegrrosion,
containing,a gonialonagerial. Resrindte o

[0013] The vessel 102 and the control material may be adapted according the
particular hazard and/or environment. For example, if the hazard control system
100 is conﬁgurcd to control a hazard area 106 such that the hazard area 106
maintains a low oxygen level, the vessel IOi may be configured to provide a
control material which -absorbs or dilutes oxygen levels when transmitted into the
hazard area 106. As another example, if the hazard control system 100 is
configured to control a h@d area 106 such that equipment within hazard area 106
1s substantially protected from thermal radiation, the vessel 102 may be configured
to provide an extinguishant which absorbs thermal radiation when transmitted into
the hazard area 106.

[0014] The delivery system 107 is_ configured to deliver the control material to tﬁe
hazard -area 106. Th¢ delivery system 107 may comprise any apﬁropriate system
for delivering the control material. In the present emi;odimcnt, the delivery system
!07‘ may include a nozzle 108 connected to the vessel 102 and disposed in or
adjacent to the hazara 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 transéni&ed 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 1o

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

4



Figure 2, the source of control material may comprise a vessel 102

configured to store a 25 control material for controlling a hazard. The

GRS mg{%’ial may configured to neutralize or combat one or More & cog71

hazards, such as a fire extinguishant or acid neutralizer. The vesse 235
may comprise any suitable system for storing and/or providing the control

" material, such as a tank, pressurized bottle, reservoir, or other container.

The vessel 102 may be configured to withstand various operating

conditions.. The vessel 102 may comprise various materials, shapes,

dimensidifenestid Cohtivgse bRora rrsry A taplyfolfiatdietitapis stiefpgaent
- corrosion df‘é%séo&%ﬁ%%aﬁi?ﬂftéﬁg&gé %bgzﬁd{% the ke, JOOL3IThe 1‘6‘%%%%0;5
I may i ‘

4
102 and die control materia e adapted according the particular

hazard antkoeenu|ioaggeat skamexatipipe frivatiazateienniraksysiemnkeo
is configured to control a hazard area 106 such that the hazard area 106
maintain§%A6W08xy e FR0neth 43 98| Ry SRS S HORRERRFEE fBephte
a control alerial WiEh ARROHRS Al HISS S RIBYSIS WheR ransHid
into the hazard area 106. AS another example, if the hazard controf .
system 19chissaanfigucech taiCeanteoh aibwzarobive a. @b sitbriljakive, a check
equipment within hazard area 106 is substantially protected from thermal

radiation 't $ESuRIF theFhialyener ElrfRITRSaner bisoitRe Brca sifARITS At ce!

which abgarbs thaunahiasdiaion e iReilied I 0ahozaith &leRe, a
106. [0014]The delivery system 107 is configured to deliver the control

- material tydhelhazaedadrelyd 06 2 Trvaerdehvelve syptionvd @/ apayrcaimghagdug
any appropriate system for delivering the control material.. In the present

embodimB&RE: N RIS ARG SRS B Ve PRSI & A Shfs Tk, @ solenoid
connecteghig, tBrepSaelike2 anthdieQaeehiBahadiaarNidddR Az 103

area 106 such that control material exiting the nozzle 108 is deposited in
the hazareseawly 1006 siEor eloanmatenlif arfivenstdetzotbdromtihe hazalr deman

106, a fire eé;[qi,n%%s%lgt igngg‘gs igteed fgrtrﬁ ethe t\l/esis%l nlt02, thrls)ugh t]he

nozzle 16810 the hazard Area 156 e tingUisk ifa st via the nozzle 108
accordingly.

'[0016]A The hazard detection system 105 generates a hazard signal in response to a
detected hazard. The hazard detection system 105 may comprise any appropriate
system fo‘r detecting one or more specific hazaras and generating a corresponding
signal, such as system for detecting smoke, heat, i)oison, radiation, and the like. In
the present embodiment, the hazard detection system 105 is conﬁgﬁred 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 emﬁodiment, 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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[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 connected to the vessel 102 via a deployment valve 103, which
controls deployment of the control material through the nozzle 108. The
deployment valve 103 controls whether and, if desired, the amount or type
of control material delivered through the nozzle 108. The deployment

GaRS IOy cotApRSctanieapprabridte MretNafrisntiR surstivilly may generate

provighing: thekenir ehinaleriRkialAaploysneni i ha BoRzIs-408 WwHER & @ntional
ball cock, a ball valve, a bibcock, a blast valve, a butterfly valve, a check

Daroed el BledcHROkS ARIeCtah dnstle hileninhiardidgipriagniadiation detector, or

elastrameshanricalrsanevh2a-elesttomachanisal swiehct 8628 Mal¥ehazards and
ate valve, a globe valve, a hydraulic valve, a leaf valve, a non-return

g

gﬁ’i\?é?tﬁspﬁ%tt%\}g?tﬁsﬁi%ﬁ?ﬁrgﬁ?\‘?é‘fiﬁ%lﬂé%lve, a pneumatic valve, a

Presta valve, a rotary valve, a Shrader valve, a solenoid valve, and/or the

i the present embodiment, the deployment yalve 103 responds to a

AT Tor examas BRSO THE MO ke by ereludes a

pabsandtentdis defigarydoithen@xdaguishantvisetpen’ezale dlihge in pressure in
ccordingly. [0016]The hazard detection system 105 generates a hazard )

T 5 S0 1 W e RSB bR Sy g hevard

teayccompibaanyfappraptiatel systemfipndeteciingnaeher nauspecifie pressure

hazards and generating a corresponding signal, such as system for.

il GRS HEAE bOICGH TG AR RATRS, TR s comnected (0

drabeginenitiha Gvazard detection system 105 is configured to detect a

fire and provide a corresponding signal to the deployment valve 103. The

haz-ird signal may comprise any appropriate signal for transmitting

felegdnt information pseehtasnéroélecticahpuisenot digaaiocacoustio siQfatenerates
echanical signal, wireless .signal, pneumatic signal, and like. In the .

B S SR S S TR e R IOl retesing

enexatedeinréspprseue détedtisn dhthedsazardiborididiomand aravidéth a higher

to the deployment valve 103, which delivers the extinguishant in response .
e A R B IR S REBERE wi

figrahncahyrssstableamants rihio pexamygile nzodjsigotibrilhitinternal pressure may
gg né{:?%ri]etlvoerc]lal rh‘? Zs%rs a'%léﬁhir? Sar? Srs?f?t%%ldete%?gf flflgllrbleeﬂgklem{)rarer%ssurizin and
etector, radiation detector, or 3ther suﬁa%lae Sensor. fi”ﬁe %aza}/dp &
sietecgichesystemnrd 06bdetédtsconacofingoties abkarts ancthdemerdies forssure source
rminates rresponding signal..J0017]In the present embodiment
Bl ISR et il {1 o e
geneldte2ahsignal inprespuirsd tduadcamg&undpledsury ineWenpimssdreo transmit a

%Qﬁgjeoﬁl T&@s@%argiﬁﬁhe%Hgnp%gﬁf@ MY f"l'Hﬁ‘eﬁl%%ri%%e%.h%arrdexample, 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



10 detector, such as a fire detector 110, configured to release the
pressure in the pressure tube 104 upon detecting a hazard condition, for

iaa valve 112 connected to the pressure tube 104, @ t
S’i&gggﬁ%ﬁel\rén%ggdiment, the hazard detection system 105 gené}%[ﬁgs%? %ﬁg) 1
pneumatic signal by changing pressure in the pressure tube 104, such as
by releasing the pressure in the pressure tube 104. The pressure tube 104
may operate with a higher or lower internal pressure than ambient

pressure. Equalizing the internal pressure with the ambient pressure
generate AR BHISR I 2SN G AE TREIREPFARISIRESB FRRSTALBEnd/or
aChIeve_dgﬁngélillﬂﬁéqgtgrﬁgl @QM&&‘HF\RL%@?&Q %rbef?fif" %%QQL% t@éi rnal coupled
pressurizing and 20 sealing the pressure tube 104, connecting the tube to
an indepéndentiprepstietso dieassichrasut.CORpiesSsal tosepIRssuyedottle:,
or connecting the pressure tube 104 to the vessel 102 havinga
pressurizATARAt ARF IR T Pl el et n g ar en [ hinen e B2l pg R YA
pressure iNig G PEESHEC. hs: WO RN:DEHFEM EOTEXAPIGR icke,
substantially incompressible fluid such as a’'water-based fluid may be
sensitive iglehahgesgmie mpeiai peyaird/ orohangesiin tieyitdiralaudire
of the pressure tube 104 sufficient to signal coupled devices in response
to a chantfé-in Pre8&iee ALarSihBrL A fileucd Asseatitally ffrpiRImarate
such as aif, RUrog R eI GRRTAY NEPFEIRINS 19.LhaNges NdQMAcALe
and/or changes in the internal volume of the pressure tube 104 sufficient
to signal cougledids\dudsafrcogsponsestodefahange fnqpressembindtioas, and/or
pressure tube 104 may comprise appropriate materials, including
Firetrace ¥ f&tection tubing, aluminum, aluminum alloy, cement, .
GB68INIC, COPPEFnERRRRE MeE YRRPILSH A0 iR IRy Bickaladickehny
alloy, organic materials, polymer, titanium, titanium alloy, rubber, and/or
the like. Thwsqresmsition bEor O4mnlsy thepeessifig i e tube oralirrhateaimyresponse
appropri%e&t}gges dimensiogs materi S @0 coatin sdagcordin%

) € of pressure m the bressure tube Or €X4 {0 actua)
desired design considerations S_L? ?1'613 corrosion, coé’f, St hALSh

T

C
fracture, pasnininabinns, aned/ orzhalkaa{iVed SptRerdumasuEenthandassed by
within the pressure tube 104 may.occur based on any cause or condition.
For exam{festhdphssSTRSATthetiplamay Bk imtheqseseue tepg 104, for
release of pressiire. In. e Pressire e 104, for example due o agtation
of the pressure cont ol vafve 112, Alterative , pressure changes may be
caused byyskangeshinpthe teempedaiete dav@iimaef fhesiidicdn thenduced by
pressure tube 104, for example in response to actuation of the pressure

control vaRAA'E Ingrhanisanst (Fh&raPRiGstnpraiy e irenmanis sanfentd ©
changes i dule MERAKTR MENRE 104 REIPLMIIR ST BNNGAIR. Fhure,
example, the pressure tube 104 may be configured to degrade and leak in
response ddoanfatiag rekgemditiofices udizdhptinoturdymupdisten detoraagiesnyre, -
exposure to fire-induced heat, corrosion, radiation, acoustic pressure,

changed SIS EYATFS BaPARGH SOitfob P HER B BRI E AAs 2
such as aghanapdi hEilePRIRARORELHRRH AL GANIOH A QLA FAMPIRent,
sacrificial element, and/or the like. Upon degradation, the pressure tube
104 losesiptessenrdikthudpandsztitrgametipneesnagicubig hed. |G0P@Skme, thus
addition, the hazargl detection .S})/sitem 105 may include external systems
configure("’]e 16 VAT HERE A control system 100. Various hazards

produce

(;[:9 of the
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various hazard conditions, which may be detected by the hazard detection
system 105. For example, fires produce heat and smoke, which may be
detected by the lire detector 5110, causing the lire detector 110 to activate
delivery of the control material. [0021]In the present embodiment, other
systems may control the pressure in the pressure tube 104, such as via
tihggpressure control valve 112. For example, the pressure control valve

Hay be cBhifflsitiano titeiipred strls Hittinstte Bresardnpibdnebiisn external

trespeosadorsionals fram anothekelengrtl suetnas toe Visgisateatalds produce
110Q. The affected pressure may be %cgjeved Fibe)é CL?Féi urin%Tthe pressure
EBHEST VARIE" 120 S O BHANT o iRE 158X HtHe prdeR pgtem 105.

e 104 p Ry lista italy @ob@lizenthenfiessurec within thedpteasureytubek@4letector
0 gutside th sspre tube 104, change the temperature of the flui
i B e 55 70k ASH THE A . [reSeneemabEn e,
the 15 fire detector 110 opens the pressure control valve 112 upon

ing a fir us allowing the.pressure in the pressure tube 104 to .
LEle an ooh R R R BT oS prcall o n e
yalveuil Qimd §dcomirisevanihs yitedsiasneahan sty 201 forieentxatipt: thie: pressure

ressure in t ressure tube 104, such.as a ball cock, a ball valve, a .
B L TR T L RSN PR e 104 i

vaipenantelegheinéchanicaildiaplragm, anlelectienfechdeimabsdrigiv, T affected

electromechanica swita a fre«%ze vaIv% a gate valve, aplo e valve, a .
ressufe. may be achicyed by confighring e pressure cofftrol valve I to selectively
Hy raulic valve, a leal” valve, a nén-return valve, a pilot valve, a piston

vhivee alplugasalve, wigneulraticevalve tebPredta udlvena f6ratarylival\tbe ressure
‘\?'vﬂ%qg?ﬂé/ gll"\e/ses‘u?est%lgg (1)5;1 Y8 lggfs?cpedé?er 1grr]eess|{1krgt1|1r}]3éhﬁ)g,r %ﬁgrrl]ée the temperature of
the fluid within the pressure tube 104, and/or the like. In the present embodiment, the
fire detector 110 opens the pressure control valve 112 upon detecting a fire, 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-retum
valve, a pilot valve, a piston 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



embodiment, the pressure control valve 112 comprises an
electromechanical system coupled to a power source, for example a
@8%%%98 er source, a battery, and/or the like. In. the pre ecnxt/U 2008/069871
embodiment, the pressure control valve 112 comprises a solenol
configured for operation at between about 12 and 24 volts. The pressure
control valve 112 may be configured to achieve various changes in
pressure within the pressure tube 104 by varying the choice of materials,
dimensions, power consumption, and/or the like. [00231The pressure
control VEIRFEOTEShARIGH LSBT ENEY D ) ANFSINERSIOsgstamie adrediing gaver
the presguien, e pressiiedite. L0 i IssRANSSIRAdIoRer sYeptEar)
example, the hazard detection system 105 may be conflgureg to detect
various harartousepndiiionsetoat saeisoen st dieriti gy er ewantsSadsuthe and
present embodiment, the fire detector 110 may detect conditions

associatédl flth fifés PrsRmresEterttr 148 fidyPhEistiebip geticve various
supplemeied. Wil JeIeCIRNn ol ANSLAAATR SHARS ARIR0KS SARSUINE,
to incidence with selected substances, radiation’ levélsand/or frequencies,

pressuredipacosslisopie sshudgtisiperattedise tensile properties of a
cougled sacrificial element, and/or the like. The fire detector 110 suitably

Efiprises a cAnpErfivITTGERIFHTC Ly Sterhereiid derettiof S s eemne
lonization,dReGion, & hass ARGHLAMSIRE # APHisRlHets A ARdREN R o
like. The fire detector 110 recelves power from one or more sources, such
as a landinammpower iceadettirion dysitbaryo andjobdherdilgrd@ @2 4diddaerarious
ha7ard detection system 105 may control the pressure control valve 112

via any sUATABRSi GRS AL S ae CHPRS U 88t aYSRtte d Vidhs IFES™ |
radio waygse JRagn HICHRIARAIRAT 18A) RIEGENBRINCERBRAANE Hres. The
interaction, infrared signals, acoustic signals, and/or the like. In the

present. émbaetiterdrif e birecplatet tosdrb@armetd ratdsdrtecsontfoitvaleatds?
are confi%t%ed such that, upon detection of a fire ¢ nqgition the(ﬁg1

y ; €
sensors sensitlye to .incidence with sglected substances tion, levels
detector ?rsansmffs an e ecf’rlca S|gnaT (0] € pres ﬁre COI’%I’O valve

112, whighraspepeliey, shateiasiaipressute Mithianhe, RIRASYRSHIHRE of
104, in particular by opening the pressure control valve 112 to release the
pressure? [CORBTT prerifieiad clement Prdoptbadire tiibe R4desmsiptor Brisaitably
elements of the. azard deiaclion syslem 199 maybe configuied farany,,
variety of firé or other hazard conditions. For examp?e, the hazar
detectiondsysierti ha& pay-sneriian iphalsiagieharpstucondition, sdcdtasor
heat. In this configuration, the pressure tube 104 and fire detector 110
serve as S{ETENERRPHARPEE SR REERHER SritatadapdlinfPeipnecRaEFHPR:
condition, &E@g)gﬂi&gmhémehazard may be associz_ited vyith multiple
hazgrd conditions, such as heat and smoke, in which case different
(EEgtors may mehitardlitiecsn senditionsajrdinis cangieustatianrthealve 112
pressure tube 104 and fire detector 110 provide hazard control based on a
multiple ps&MIeHaYAISRYHAIONE fiFLttRdpraln ettt e R Foaraify
fire deteqirl 10 MAnLe010uIeH QLOVAE DN ARG GHRAN b, infrarcd
response to partially coextensive hazard conditions. In this configuration,.
the pressugeiubectifit aipatycanttecberliktO Wwothid pespvidenbalistamtidity fire

independent detection systems for some hazard condgtions and hazard

control bASEH0N! L\ AHe RIS p AL X C dhdiABn EoRSieWte rush Ay upon
conditionge:£zivan tRerrreliirlichy »f ermbinatians ehlg.condiians heseo

examples are illustrative rather than gxhaustive.



[0026]The fire detector 110 and the pressure control valve 112 may be
configured in any suitable manner to facilitate communication and/or
q%oigz?/m%t?for example, in one embodiment, the fire dete%?ﬁ%]sgo%%%n
include a wireless transmitter and the pressure control valve 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. Alternatively, the fire detector
110, pressure control valve 112, and/or other elements of the hazard
detectiorhe PErsHieFRAF YerdtHé cidis birmardnhirekasaiie StioesshisryHait the
signals, peousticsignals: and.e ke, [0027IRleing g Figre 3, te fire
detector 110 an pressure contro valve '5 Pnay e at least partlaﬁy
disposedhajilaiaua.housing 400 to form a single unit The housing 400 may
be configured to facilitate installation and power supply to the fire detector

P9Phind the prevsiFe¥etitrdl entresars 20F dP-bratpRIGHACAGRS PhA Hrard
may inclyde an area fof Aqus) E%sﬁ'g;mﬁﬁg%%%f Fh e, SHCRL 281 ther hazard

conventional housing having'slots or other expdsure permitting the fire ,
detector &hdittonsehae thapkinikeatatiesibesgstehh €0b aligimgndOfanayingle
further include an area for the pressure control valve 112, which may be

connectdBRF FRRdiiara Stetd Fopt I e tanler etintaiepaitsauhed Heawtins
110. [002BELRE MRUSIRG 400 B S NGEBE G QR TRHERG QS HRS BRI ame

accommodate a portion of the pressure tube 104 to facilitate control of the
pressurehmzalieqdagsuraiterbaivddy thy ttkrerd resysher assooiated iwithl werfip 2 hbaard
example, the housing 400 ma& include one or more apertures through

which th&°BfitoaP e Feledh At Bek e 02 His) BecBfet Eter thatasaiie
control valigehl onBiBAIOYSIE ARALNIAEORRISSHAHBL SO S U etector

including aluminum, aluminum alloy, cement, ceramic, copper, copper
alloy, corhiasiteide iharardrornmdloyaseiokeh midkipleapssiblorgerid noadaivals, In
pO'Vm?r’JAE‘ﬁEHn‘m’etﬁ%&wf 2194, anpor ine ke, Phe Nousing 409 may e
comprise various shapes, dimensions, and coatings aceording to various®

design canaideiations sUERRECHURFANy CostaAaierRalPRoftREME In this
and/or the like, The housing 400 may be configured to include emissive

propertie¥ighrriapetictapitefitbeottions Arid deder pibheriels reyibe

aCh'?Veds‘?éééEﬁLﬂrg'QQ%@n%%& H&L‘%&éns.éaé 2 RSIMSaRIE MG MDIANGS ung hgzard
semi-permeable membranes, selectively permeable membranes, and/or

the like wishidiaateasha Pt BOhMIENRAS TS Fididther hhadedginghs.
400 may be disassembled into multiple sections 400A400C to facilitate
installatidfi"ahd6r RiHiReRa RESOTBTRY M ofdfficien oMo thetigeaDTPlfag

be configyred £0-RIRKIAR.ROWSIsEQthe

[0026] The fire detector 110 and the pressure control valve 112 may be configured
in any suitable manner to facilitate communication and/or dehloyment. 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



elements of the system, such as the lire detector 110 and the pressure
control valve 112. The power source may comprise any appropriates
Rgg%o%gz%urce of power for the various elements. For exam /Igg zt(%?;/owsn
power source may include a main power source and a backup power
source. In one embodiment, the main power source comprises a 10
connection for receiving power from a conventional distribution outlet. The
backup power source is configured to provide power in the event of a
failure of the main power source, and may comprise any suitable source
of power A¥ERR B riBeofith SrEEah o rseBitieivatolumtee i Lis s 9p st
supplies, generatars, solar cells, and/or the like. In the presen .
embodimeerﬂ?l% e%a&ué%gﬁeééggﬂ?ge? %?umdél?s,a{/wéebg%f‘é]ﬁ%% 48&, % Ve
disposedcdmantiidiis) itiTabosiging, 46kstidiehis] matienykd02 provides backup
power to the fire detector 110 and the second battery 404 provides
H%&Lp power RsTErnp e digna dohtrBre dHAstarid 0\and ResssvromamrAcYR YEHd 2

pressure, onirol YA S iy %8}5'&%?

S a.jﬂi%q‘r POWel more expenFivewt Th
and/or less’reliable batterythan t e‘ﬁlreldete%tscl)r}gll(g ﬁoﬁlg,atﬁ'é]gv%\?é ©

battery 46¢hsingydaihayitecuifiliaat it dined aclaptipn waptaretRepfiketo the fire

detector 110 suEl)lpIied by the fire detector battery 402. 100301Referring

again to Est5ere 10 Hﬁfé?ﬁ%?ﬂ?ﬁ%ﬁféﬁﬁo@?ﬁm&fﬂﬁwmg 400 may
configureg fhORE AL BHRNAD WEhOBIREAVHNCHAN W SHEEBA nousing
systems, for example a fire system control unit 109 for a building or the
like. The opeeation avithdahmiSex @rmattiayshe s derytdra o fienseabl ity
suitable manner, for example to initiate an alarm, control the operation of

the hazaff OIS SPGB IEGOLTRS Fshenig sy rh drGiR eypsurs Roage!
and/or thefka.1 Fankeamp 6 thebagardieant elsysiem L0maingluds.2
communication interface connected to a remote control unit to signal the
control uit ig3litratespdnse to a detected fire condition. The hazard

| system_100 ma configured to respond to signals from the

?gdrr}]%][oe controlﬁﬁ i '?L'ﬁ@,/gfor é’)’(%i’rrg‘ 6[&3&? %?8?/%5‘5"&5"[6&1’??1‘8f@é%?%c?Bﬂﬁ%m a

hazard copiiel 5yaiepreddR ane s 8mpiai-asHyaterine Hagas CoRERksure
system 100. The hazard control system 100 may further comprise
additionalUefelb Arstie Pestiru g eAnal wctilatifer trentrezahd boming|400 may
system. Eor example, the hazard control system may include a manual
system fc;é%#%n%u%ﬁ; g‘é{ﬁlféf’t?rx%r%ﬂteﬁ na E’ﬁv(? %%ﬁ ergﬁgfl’}s(fe?ﬁf elisé'feeflrllkﬁg? g%'él?ﬁ
to Figure, dshibaepreseaprshodimentydhe ha7arekaralin) Gtem dfdrise
includes a manual valve 202 configured for manually activating the hazard
control sy@fHi TBETIES Ansluding RUHHRh SHEPYAIGO RO TR I5BBiSu prBRET.
to the pr e h.that.the manual valve 202 may release th
internal r?r%eﬁsbgﬁ?;e%gf %@%?ﬁésdﬁ%ﬁd%ne] falr]%’if EI{lﬁl(ee\{'rnnallcnﬁ%aﬁ%\/(gl’v%):{gf&'ﬁ may be
operated finhary, StithkethasinneiljsUah/as thadikelalTRR BB th@nprise

valve or in conjunction with an actuator, such as motor or the like.
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

11
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The manual valve 202 may be located in any suitable location, such as
substantially outside of the harird area 106 or within the ha7nrd 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 202 directs extinguishant to the nozzle 108.
PRE FiaiftarPdive B52likay b icoHfiliared RATHpRratishewith e stedstipsther. the
HaheiAPUsuCkH tabactiatioanehtie manualivplves20R.53US66 & CeO IR Macilitate
pressure within the pressure tube 104 sufficient to direct extinguishant to
iRl Ao RAHIRMSF valve 202 may further be configured for
operation with the pressure control valve 112 such that actuation of the

al valve 202 causes actuation of the pressure contrgl valve 112, _
TR o chet g e B AR 100 YRRty B S e b to the
clisecinextinguisharhipsing n9zEtet0 e B (0033 Thel hhz ard Rordralsysteive 112.

0 furth ' St f idi dditional [
¢ QAT Or A REZAFS ARG e ebie AR AT (8 Rasi SORtrol SyaT T the

omayidnitate flntheangspotiresomaddiiion ftagetiveidetthain power source and
extinguishant in the ever}t that a haga(gd is (%Ieggcted..The hazard control .

8, RH6TH 5 ey TO'RE cOnfired (e Braipr Ay HtoBrate redpshsemprises @
soicleasoaldiiing ernéngepoy pefsannelcsealng odf ailsaieatfoonvutlet. The backup

unauthorized persannel terminat&n or initiqu gventilq.tiop xff an rga, .
OWET. SO rceh cond%ured 10 provide OW?I‘ II% e-f(VGIi{.O a ratlure of, the main power
eactivating hazardous machinery, ‘and/or the'like. For examplé, the

haraed contioy systentd @Oynsaitatderyorise: @ Sppwiensentaty @essur@re capacitors,

itch 302..The s lementary pressure switch 302 may;, facilitate .
O R TSt RGAE T STELTE WA lke- It

pressitietodd i Od thhextarkap pystemeusuchdsdm geodrativgan02, 404 disposed
B A S S0 M B gy e
0034kt lone emb dditeend Othpreuplstebacktanyopressutieegwitctu@02 may wdve 112.
In one embodiment, the pressure control valve 112 requires a higher power, more
expensive, and/or less reliable battery than the fire detector 110. Thus, the valve battery
404 may fail without disabling the backup power for the fire detector 110 supplied by

the fire detector battery 402.

[0030] Referring again to Figure 1, the hazard control system 100 may be
further configured 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



20 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
I jtch 302 produces a signal indicating a hazard ‘%%%t
ﬁge?tgﬁde@%?gthe hazard control system 100. [0035]In other éi)m 0 ?r}r;l})égﬁ 39,871
the hazard control system 100 may be configured 25 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 100 may be
configuraefagaireliiorotifn smpneenry ssptises o derbrdikeo Bosmgmrliohs brao
and hazad detector 110, sugh a8 If controlling the hazard 2162109 e
includes drawi g multiple t{/pes of ex?mgwsqﬁanri which cannot be storea
togethercaitrifl the: @xEigaaisli oghad tiaip abe dnhaspares (Y tatidi facifarasd.
extinguishants to be applied at different times. As another example, the

hazard chiftharE)sRil BoERalPH w0 bfigRMENTd fdriBRd o dentifondhe
pressure tube 104 coupled.ta.a singl zzle.108 and hazar tector
110, for ée)%g)r% ﬁl%mtrg pur'(‘:)%/ﬁc?g ’%odlgﬁlgpg%r%ﬁg %Vrl%e ﬁ/?é’?iﬁng ‘t‘i%‘%‘gx%ié% g isﬁzaaﬁit,
or to draverdibierenimeingdishanitintasponsadadiftatnifitarcmoditions.
Given the multiplicity of combinations of elements, these examples are

feStative rathEietiaprdsaniakerssoRPIoIm B sgnerissgadiiona) slements for
operation, {n&AazaA LaRHRL S HAA TN CORIINERISUER gk

the hazard detection system 105 may sense relevant indicators of ha7ard
conditions#d Gysknr reaaimgide theqpraksystent iirentddahyane betipyposbekicl
the interior of a room or other enclosure so that in the event of a fire, the

pressure”fIBY PE%Ts BsESBURATYHE KGR, th ARk STRAIME o hgrftezard
Sensors, ek a5he B5G-RIEE 1Mt IR 0L BARIIRATH IRSRNFGctivating

relevant phenomena should a hazard occur. The delivery system 107 is
- also suitdislieon igureldtaedel e Far cantyst, haterimht oabre2(2 vilnebe @upled
hazard may occur géll?ge ti[(%O37}lV¥herﬂ a hazzilrd oceyrs, the pazarhd . |
e R R e tC Tt RA AN RNt R h S FAT TR A

detection system may

- system 108sirobexepiauthashest of i tkgimnaydeoradehe Hassuie any

tube 104 (414), causing the interior pressure of the pressure rube 104 to

be releasttrbinrgnen crakify eapRbuAtatn 94t 28Ye or ddelitionctian with
‘sensor, SU%QN%%? S oﬁlg;n dt%;eg;ggr,ﬁmay sense smoke or another relevant
hazard indicator ('ﬁ% and activate the hazard control system 100. For

@apple, the senspaiBawaPe ot esIuEraonteal \alsid 1alikeWiss as
releasing the pressure in the pressure tube 104 and generating the

pneumatfebsitallyruster otk Syt tray Meoparidimibe 1pastiee siiStertly,
such as 3. &SI SYSIGD & MBII0 WA YA 18928 wbe 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
262 directs extinguishant to the nozzle 108. The manual vaive 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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The signal is received by the deployment valve, which opens (422) in
response to the signal to deliver the control material. The control material
is, dispensed through the delivery system into the area of the ho7nrd
(424), thus tending to control the hazard The signal may also be received
and/or transmitted to other systems, such as the control unit (426) and/or
the supplementary pressure switch 302 (428). * These and other
@HB‘Hdf‘?ﬁe?ﬁgfi@wfﬁ%tﬁ%‘d§}bﬁfra&5ﬂlr8ﬂﬁ]?ggﬁ%££§?%}1maﬁPi‘Pfé poYfe 112 such that
£Q0SERIS LMbosimentsared oonfigusationsseschibgdyiifcrespest talve 112,
embodiments of apparatus for cantrolling a hazard as described above. .
%%1815%rﬁcLﬂ%%f%%‘?p@n8&%%%?6%5‘%ﬁr16\%nt%%dpa%s§8ﬁ%e%l%%i StIAEREOF g direct
ivientichandithdbestriwotEand are not intended to otherwise limit the
scope of the present invention in any way. Indeed, for the sake of brevity,
conventional manufacturing, connection, preparation, and other functional
HEPSets of thé By stemardaynotdesgesaribEeDimadstaifufrtheomoresethegystems  for
connecting.lines shown in the.various figures are intended tq represent
A S O T, QOB e
hariod s elewieststeMariattesnatitieto fatiditionsfusestionall defatiotvs Hibs ening  the
Q)g}/f IC?SIhC%QE]eﬁ%g)Q\%ma%é%e RESE I IQe%e%[g&.tl?ﬁlesfyszta%@'cOntfonggfgtem 100 may
vention has been described With reference to specitic exemplary
benbonlfigerts. Manoos phodificatppnspaiatt chaspgess.howavers mbythe emergency
r%?s%%nwithge%ﬁidepgfrft igg gpem %h i TR0 lr?(]; %dipre%seontniq\/%gggpﬂa 192( or initiating
%escrlp?lbn ang%igures afe to be 'regarée i aniliustrative manner, ather
thatilatiestrictiveroacdaacialtsucharodificatiensiaceyintedtedhio Ipee. For example,
! C'ﬁé’z%‘?d"%%% NS SCope R 1S RIS §P§é’l}‘1’?dg %mé&‘f&rﬁfb%%%}ﬁré%ﬁ%ﬁ%z, The
of the mvention should be determine byt e generic e iments .
dlgguribedtanditesutegal gcjuivtlemayrfahiditakair by migtioly thiowpeitiicrelating to
Sxamalen drrctied anate uEOLRXAIPI,H0e BleRS IBIAHINANLMEIRL: a5 be
or process embodiment may be executed in any order, unless’otherwise _
exprasisly specifietiicahdsigeahonlisiiricn) thigeadplividorderthresanteddnsignal in
tos.specilic grampleenAddianali: e gamparenizandlofalements
recited in any apparatus émbodiment may be assembled or otherwise
operationally configured in a variety of permutations to produce

fipstantially the éﬁé“@rﬂ%?f&ihf%%&hﬁq,@r?&&ﬁl&iﬁé’&ﬂ%ﬁ?%?é%@u%%%@é?{lc@@@'%nay be

not limited to the specific configuration recited in the specific examples.
[oonlagRemeditsinstiveindbo anearjbs Aribiosetatishares prsblemiy hawsbeiefel supply
%eﬁ% '_%q}ﬁp@r\feiﬂv {ﬁ% r%@tfﬁ@@l@'%ﬁ'ﬂ&ﬂ%ﬁ@ﬂ m&%&%h@%‘{@f{, Yy produces a
benefit, advantage, solution to problems or any element that may cause
sigpadanteeandehefitrdgoantage ardsitatidrbtotbe dar s erpebristebld 0.
pronounced are not to be construed as critical, required or essential

features or components. [0042]As used herein, the terms "comprises”,

feBaiprising”, oy ethyrairbeidimanssebr hraartenatglevsstardienzay be configured
N9 BXAkISIS dOGiSion, SHERIRALBARIOGESSoPRINPER HHCECRBIRTIAR es 112,

or apparatus that comprises a list of elements does not include only those

Bremdsiiseioned | Bulpalrhiredvipthie BHEE SIEPRERS HBDERISBYER STlshes 302,
PLINRHENE IRRUEH RLPEESS0 MELRGH.1 BlliESy 6RRRASHIPEIQL ARNANRLUS.

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
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[0043] environments, manufacturing specifications, design parameters or
other operating requirements without departing from the general principles

%9%0%@%9 The present invention has been describnga}lkj)g)z\{)%s\//gg%n
eference to a preferred embodiment. However, changes an

modifications may be made to the preferred embodiment without
“departing from the scope of the present invention. These and other
changes or modifications are intended to be included within the scope of
the present invention, as expressed in the following claims. MC S L LP

CLAIMS multinlejesseiniiR3) copstecioconnig e reer ko 108 irne hapard dawsefaiSHAN R

responseto,a preumali,signal, compriging. Se,pressure tubis arlapted to
have an fiternal pressure. wharein at least a portion of te pressuréube

is configukaskiesheakifideeRanss: Roaxpegtke tarheak whesaknitieal@ailsated
changes the interim] pressure and generates the pneumatic signal; a
valve coliptaidsienth & priss differaniisatinghishents thds anokictsab gifrpivatngs: As

change the intemal gr,‘%r??#’{%r?%d SNSLRIe P RD Y TARG. S9N e more

response to a cfete tion signal; Bané' .
than one pressure tube 104 coupled to a single nozzle 108 and hazard detector 110,
for example to provide multiple paths fpr delivering the extinguishant, or to draw
different extinguishants in response to different fire conditions. Given .the
multiplicity of combinations of elements, these examples are illustrative rather than
exhaustive.

[0036] Referring to Figure 4, in operation, the hazard control system 100 is initially
configured such that the hazard detection system 105 may sense relevant indicators
of hazard conditions (410). For example, the pressure tubé 104 may be exposed to
the interior of a room or other enclosure so that in the event of a fire, thé pressure
tube 104 is exposed to heat from the fire. Likewise, relev;ﬁxt 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

15



a detector coupled to the valve and configured to generate the detection
signal in response to a detection of a fire condition. 2. A fire control

ding to claim 1, further comprising a manually- 150perated
%(?\}3@6%%32% to the pressure tube. 3. A fire control systemPaC(:VI(‘:/({.:)J)rS ?889/%609871

claim 1, further comprising a housing, wherein the housing contains at
least a portion of the detector and the valve, 204.A fire control system
according to claim 3, wherein the housing at least partially contains: a
power supply connection connected to the detector: a first battery
connect@Ftythebddted sarrietingdbpitsunitie sicetnfoeber fs raa)ange be

255.A fgglgrgtgérgyli %&Eesrystgr%g,oggég gstgnctl.%lgpna ’s\j;'\étg:(?rxr%lrnihe manual valve 202

(418).
[0038) ' The signal is received by the deployment valve, which opens (422) in
| response to the signal to deliver the control material. The control material is
dispensgd through the delivery system into the area of the hazard (424), thus
tending to contl'rol the hazard. The signal may also be received andfor transmitted to
other systems, such as the control unit (426) and/or ?he supplementary pressure .
switch 302 (428).

[0039] These and-: other t::mbodiments for methods of controlling a hazard may
incorporate concepts, embodiments, and configurations as described with respect to
embodiments of apparatus for controlling a hazard as described abt;ve. The
particular implementations shown and described are illustrative of the invention and
its best mode and are not intended to otherwise 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. F urtherrfxore, 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
departing 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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the housing has a hole defined therethrough; and the pressure tube is
disposed through the hole to couple to the valve. 306.A tire control system

ﬁﬁ:&r@iﬂg}%claim | further comprising a switch coupled to glee}ﬁ]r?%r%#g&sn

e, wherein the switch is fiwther configured to generate an electrica
signal in response to a change in the internal pressure of the pressure
tube. 7.A fire control system, comprising: 5a vessel configured to store an
extinguishant; a pressure tube adapted to have an internal pressure,
wherein at least a portion of the pressure tube is configured to leak in

respons@4PEXEHs R 5WRSefetitettipidnule be deprpineehyctiyy seneric

A AT RSO s o

wherein $peinoezfgRLasitdidied 4. Sete et tisnsepitrébiee @i iag uisihansr

in response to a change in the internalc;oressure of the pressure tube; and

process embodiment may be executed in any order, unless otherwise expressly

‘speciﬁed, and are not limited to the explicit order presented in the specific

examples. Additionally, the components andfbr elements recited in any apparatus

embodiment may be assembled or otherwise operationally conﬁgured in a variety

of permutations to produce substantially the samé result as the present invention

and ?re accordingly not limited to the specific conﬁguration.rccited in the specific
examples. |

[0041) Benefits, other advantages and solutions to problems have been described
above with regard to particular embodiments; however, any benefit, advantage,
solution to pmbignws or any element that may cause any particular benefit,
advantage or solution to occur or to become more pronounced are not to be-
construed as critical, required or essential features or components.

[0042] . As used herein, the terms “comprises”, “comprising”, or any varia’tion
thereéﬁ 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 or
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



a valve coupled between the tire detector and the pressure tube, wherein
the valve is configured to change the internal pressure in the pressure
WB?@M r§spense to 15the signal from the fire detector. S.A f%)reTcontroI o
system according to claim 7, further comprising a manually- onéPg%«gg?/ 69871
valve coupled to the pressure tube. 209.A fire control system according to
claim 7, further comprising a housing, wherein the housing contains at
least a portion of the fire detector and the valve. 10. A fire control system
according to claim 9, wherein the housing at least partially contains: 25a
power sEpPInEBActaBHE ARG Stedfientiqesfiesigateareaictersios obattenrating
connected (o the. fic defeglor; and.a,second batieny,connected to the
valve. 1T ?lnre c_ontrorsygtemgaccor |r§g to claim 9, w erein.

[0043) The present invention has been described above with reference to a

preferred embodiment. However, changes and modifications may be made to the
preferred embodiment without departing from the scope of the present invention.
These and other changes or modifications are intended to be included within the

scope of the present invention, as expressed in the following claims.
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30the 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 7, further comprising a switch coupled to the pressure

tube, wherein the switch is further configured to generate an electrical MCSLLP

signal in response to a change in the internal pressure of the pressure
tube. 513.A method for forming a fire control system, comprising:
providing a vessel configured to stor@La‘hI%nguishant; providing a
pressure tube configured to operate having an internal pressure, wherein
at least a portion of the pressure tube is caonfigured to leak in response to

a-first fite ‘ESneftdie! soteidirRfigHirRd detdelbicEsTGEreg sy dratgsgonse to a
pignal indespRNse e saeend fire condition;  coupling a nozzle to the
vessel and the pressure tube, wherein the nozzle is configured to

selectie IR P SEH0 IREIH HSE RSO HBR LY Attlsast @ portion of
hteppaspre ssbesof dhe e asiire dlhe rédidnse to exposure to heat, wherein the leak

changes the internal pressure and generates the pneumatic signal;

a valve coupled to the pressure tube, wherein the valve is configured to change
the internal pressure and generate the pneumatic signal in response to a detection signal;
and

a detector coupled to the valve and configured to generate the detection signal in

response to a detection of a fire condition.

2. A fire control system according to claim 1, further comprising a manually-

operated valve coupled to the pressure tube.

3. A fire control system according to claim 1, further comprising a housing,

wherein the housing contains at least a portion of the 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 detector;

a first battery connected to the 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
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15coupling a valve to the fire detector and the pressure tube, wherein the
valve is configured to change the internal pressure in the pressure tube in
response to a signal from the fire detector. 14. A method according to
claim 13, further comprising coupling a manually- 20operated valve
coupled to the pressure tube. 15. A method according to claim 13, further

comprising providing a housing, wherein the housing contains at least a .
HOMBSPEPvECfivebaetseesT A RBCRY (RS fz%@srpemé?w@da&wﬁr@% an electrical

claimm %r%ﬁ&@é%%ﬂ%’%ﬁﬂ atleastRapielyroniais,RRAWAHSHPPLY
connection connected to the fire detector; a first battery connected to the

fire detector; and a second battery connected to the valve. 3017.A method
accordingiie skt L3y fuebepmarsing coupling a switch to the

a vessel configured to store an extinguishant;

MCSLLP

a pressure tube adapted to have an internal pressure, wherein at least a portion of
the pressure tube is configured to leak in response to exposure to a selected temperature;

a fire detector configured to generate a signal in response to a detection of a fire
condition;

a nozzle coupled to the vessel and the pressure tube, wherein the nozzle is
configured to selectively transmit the extinguishant in response to a change in the
internal pressure of the pressure tube; and

a valve coupled between the fire detector and the pressure tube, wherein the
valve is configured to change the internal pressure in the pressure tube in response to

the signal from the fire detector.

8. A fire control system according to claim 7, further comprising a manually-

operated valve coupled to the pressure tube.

9. A fire control system according to claim 7, further comprising a housing,

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

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.
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MCSLLP pressure tube, wherein the switch is further configured to
generate a signal in response Lo a change in the internal pressure of the MCSLLP
pressure tube. 18.A method according to claim 15, wherein the housing )
has a hole defined 5therethrough, and further comprising: disposing the
pressure tube through the hole; and coupling the pressure tube to the

valve. ‘
12. A fire control system according to claim 7, 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, comprising:

providing a vessel configured to store an extinguishant;

providing a pressure tube configured to operate having an internal pressure,
wherein at least a portion of the pressure tube is configured to leak in response to a first
fire condition;

providing a fire detector configured to generate a signal in response to a second
fire condition;

coupling a nozzle to the vessel and the pressure tube, wherein the nozzle is
configured to selectively transmit 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 the internal pressure in the pressure tube in response to a signal

from the fire detector.

14. A method according to claim 13, further comprising coupling a manually-

operated valve coupled to the pressure tube.

15. A method according to claim 13, further comprising providing a housing,

wherein the housing 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
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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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