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MANUAL ACTUATOR FOR AN ELECTRI CALLY RESPONSI VE FI RE EXTI NGUI SHER 5
Background of the Invention 1. Field of the

| nventi on WO 98/11950 The present invention relRETASSTVHST (e
suppressi on and expl osi on protection systens for suppressing fires
and preventing explosions in protected areag such as encl osed roons. Mre
10 particularly, the invention relates to a manually operated actuator
for generating an electrical triggering current for triggering an
electrically re SUISHER
generating cart%ﬁﬁ@é&ﬂ%ﬁ%@%ﬁpéssr on or expi ousr on
protection system Description of the Prior Art 15

Fire suppression and expl osi on protectron systens are commonly installed in
i ndustrial and coRgessreundof theduygndion or suppressing fires and preventing
expl osions in the protected areas. Typical fire suppression and
expl osi on protection systeq&mhggkgﬂgmg,nunber of containers havi ng

pressurized suppressant mat nt&t&r&%ﬁ@gmrw&&p Bﬂon P,m fhs t D€
protected area. " Ea{: al ners m{:l ud % erc ase vr ce
such as a rupture GEERFOr lrF"e"f'a gfxﬁgs'%'?g??ﬁf 788 D0 et & al T h the
container. 10  particuladly, the invention rea YPPF@”@GH?’&?%&%"‘&P‘%‘“r eefighes an
el ectrical ly respbisgdripgcurrent for triggdring an Mra“smmnsas deyicp pugls s an dnitiatep o & gas-

rupt ures its respedatmting cartédge sxsieatar inRifict sepptbssing of explosias prowedion dygderd. ne

recei pt of an electrical triggering current. The triggering current is
typically provided by & c Wnel that S responsive to a
nunmber of co stion event detec ces s as snDke L 25
I on, pressurgggnd UV det ectors“pp‘ﬁ%'m ot ef‘plosf‘m ane1°“§"tf c“&‘:"éqof' "%Flﬁganers
the initiators tomf¥fEeldcommgrcial arcas for s“?"é‘ls’é'ﬁ FMW?‘W’%’@%P@"F@ ease
the pressurized sesr Expicakfire Mppressiqnand sxplesinn protectiop fysternsjacfude a number of copaingsoy er
any of the det ect baving gressirzelsumpessan instedinhstarediivadn and spakied ihonghowt ste pooteatedsgeani t h a
fire or € Efth 6filic@éhtaingrs inEldePd refeREde itk sidhQ@8a rupture disc for retaining the pressurized

Al t hough desi gnedb:0iP8 metigimant i al ly fail-safe, fire suppression and

expl osi on 30 protection S 0 because their control
panel s or conbustion evg‘ %Mi tfg'rr&"am xh’""‘cl?msg“’lmm°\§\’n'e T ror the wr rin

bet ween the snokeJ&PEw "M‘F&f“ﬁ&ﬁ’fé‘i"‘&”?ﬁ'@‘ﬁﬁm fon. t he
control - panel and“ﬁ!’é°ﬂ‘hF"E°P‘§i‘t‘8tﬁgﬂb‘E&:‘i‘5‘m Themiagsaep curentis wRicsivarewd WR’EW

det ect ors and ot hpanel thetisrespansive to a number of cohibustiorement derestion dawisesisugh hs stokecinfragedt
hazardous corasi t i pAgresutt £dUY dag@igThe control panel automatically triggers the initiators [dufiptirdihd hese
probl ens, many bujelesle Rglves qsteﬁeraae Wiade .Lmzmt.hetresu nt maddiP o SheCddmtahis

expl osion pr ot eCt {,gRe &Y 5 G e Aechfu Utbicls Genble'y ,rttuwg{dt,xm%psse. S A 3 01 S

for triggering nua er al ua ors
are general ly of W’%@%m‘?ﬁ@a?ﬂ rst pe is rrerel y a manual
switch coupled with the corftihest meééi’rh‘r"ﬁ’e*@eﬂyffﬁr“{’rfmﬁPm aad Fipligeion
within 30 { hprotecyion syss¢mssonprtifesfildecayse theipcopteol pangls op ranbustiensevenhdetetons fosth .

Unfortunat el y, t hpdvetattie wiring bamweethe sidkd defactors and the contla) p@eldOthe Wikifig/Beth@entthet I UE
backup to the condamipind Bfdlihe RfBB LS @mMEsldaRlgédl X iRiohally; stiREdcRbthrd Shd BRMRAEctisnOM t he
40 control pan&évmwet.ﬁts%%dere&he%gm&t% R Elongh?! | 5. the manual

switch also fails wn type of
manual | y operated actuator T u%é’é“"‘é“"nﬁ‘ﬁ‘d"t"“‘“&r@&‘ﬁ“' e iR " coupled with an

emer gency batPer yBrressione grplpsiphieieson rairms Rtrpind rit Rty oeptrd acygors oy

deli vers triggering the initiators. Known manually operated actuators are generally of two types. The first
’ type is merely a manual switch conpled with the control and configured for tripping a contact within
the control panc] whenever a person operates the switch. Unfortunately, this type of manual switch
does not provide a true backup to the control panel because it derives its operating power from the
40 control panel. Therefore, if the control pane! fails, the manual switch also fails.
The second known type of manually operated actuator includes a manual switch
coupled with an emergency battery or a second independent AC power source. The switch delivers
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a triggering current fromthe battery to the initiators whenever the switch
is activated. Although this type of manual actuator provides a true

backup sw t e¥odshassoi s i ndependent of the control panel, itPCHUSIZI1847
expensive to construct and install because it requires the use of a
separate power source and the assoei ated wiring coupling the power
source to the initiators. Thi S type of manual actuator also 5 requires

mor e mai nt enancg.&g WW%;@Mw&&%ﬂﬁﬁmm pover
sour cemust Oﬂattérgr%%h.lsXm%? wﬁchqhapemﬁeg%ﬁ&ﬁlfug{nﬁﬁggﬁfglst 0

i nsure proper o AR he art

will appreciate W&‘t‘”t‘h‘é&@"ﬁr‘%ﬁ@%"‘&?é" ’r'?&‘l"'ifhﬁ Hitief iSEpapip poaver source and
suppressi on and seagitesioting couptingchs fower sanpos tasthasinitisters. oS bype phmanpal achipletalips t hat
require an e ec tréquitcinore maintcnance betdugrghe emenggncyibgeries ortotertindepgralent powver sedrowsti cal |y
responsi ve devi Ggcontidally tested and péeldilifly feplitedho st Rdpyr opématiokle | nventi on
:)Pe\sllaﬁ\tlv OL Eagte ggorg descrl ?ﬂxlll:dxmh%m&lﬁ%mﬁﬁtgfhlhﬁeé Mno%qt:ﬂgﬁref or

i nvent i U
generating an el® Eﬁ?feﬁ“g' 'Yexpmm”m{% %'“lshg& cgrlpélhf&?'ﬁal%‘?%aes ng%:g{cael uire
its own separat é“Wé’éf‘E?’b‘aF‘gﬁﬁﬁkﬁ"c‘E‘ﬁﬂWﬁ@“ﬁﬁ% §t¥iss an emergency 15
battery. 10 is also an object of the present
i nvention to pr@uicceand Swinhas ‘ suppr essi on and expl osion
protection systemt hat | n@d%maam&hwhﬂwﬁhﬁmmwmfar t hat generates
a triggering f darres?nt m%wanwro&ﬁqmnﬁFoeMﬁ}e&%ﬂﬁh& f&fgm{ehﬁxgw SlbeaithiS

control panel e LNl [S r of
the blastin gg"’&g’ﬁtg?"é?&ﬁ%‘x'ﬁ'tm PIRGE actflcalo WS iR ”av'\'/neg% S
person sens abzm hazar dous condition in the prot ect ed area and

oper at es 't he act uat or. Itis also an object of the present invention to prayidendmprayed firppnessiny) ect s

and ot her obj ectaad éxplodionpReaibiksysen thheintiudes a manually operatedadidator thatgchepatdis agjggering
description of auRmehbRpE@Finpeagsiyeeih syfdm'schifirol gader ol trighering e sysieit Ditiwdrs,
-manually. - wﬂaafo%?ﬂasﬁxfgtc% 5 t.eﬁmg%ne,ﬁg'@w%w GlniSvek 4 fefbn defiske@0€T | NQ
signal for t i gger | n.el eqlr gqed LESh devi ce i s provided.
An i nproved |re"§°ﬁ%€“§" on & f:‘i' 03|%Ef; Pn system having a 25
‘manual |y operated act uatorI“Y"rYé‘[ %@ P ent corrpl etely
i'ndependent |y ofﬁqmbefoﬂowmgdes@?@t%m@%mm% ﬁ’EI‘“VF'?“hP'!s’B‘P'ﬁ oerrally

The manual | y opesperatethcaadr Gafeperatiof antelacricglrtriggeing sign#l fog triggerng ab electritkirespansiveude s
gener ating Meansdevite BBRNAL. YA BRI e kupprebkion mb ickplcsion prolodiby\geem fhivirgta and

second pOSi tjsONSyayaihy operated acmalménérﬂs a E%ﬁwwd%nﬁfﬁdﬁﬁﬁwtﬁ to the
generati ng neans, The lgmp angl" &ps I nc udes a 30 t and is

operabl e for gen raln ﬁlellver tothtee %oﬂ%pll o
responsi ve devi ce when °"‘a“‘t’ °%°ﬁ'5 {actpagor o fhétpéﬁen il m otfBY] Y B ns
operabl y coupl esgenerting mengs. GW'HW@“SW‘FSWW?W%QWM’F@ positiots, ands |y 5 f ¢
at a sel ected antleahs fareersblyeaglingithe handla t thegenitatingimeans.[{The genefatipg mpgosincludess f j r st
and second S t éngffemd is operable for geBuifihl criet faridelivirgtosipeledically respringive devie whendl e i s

shifted. This pegfiniisfolSd. ABE@hghE BEind BRMLY chileJMONRRAS ith the shaft for rofatifg thd €Nt

pulse in a sel echegl, mw&&&ﬂ&e&%&%h&%hﬂﬂiwmmuﬂ%mmwmm the
electrically 35 éﬁ onsi.ve

preferred coupl if§ PO gmélﬁnd(l)evmep'ﬁ%den Q‘PF{a gq E"ﬁ f erabl y
coupl ed bet ween !WH&%‘!G?@%HEF‘”@M%WF’”% @ Hiini

shifted frondsit srefronsive dgyissi t i on towards its second positi on t he
spring nmechani smis conpr ers peferfe Coupling measd iciuds arcovigaenter Pringaechidism operably
nechani cal for Cecﬁaiafﬁe@én%hmemhmdm ‘WhESBShandbid ibifty SHiRd fréraieiiret Sésitibh €
handl e towards i}g.S&f &? %@gmﬁgﬁﬁ%ﬁp;%m ani sm
is released or ex ndeé 9 'lthene

spring mechani s %] °‘§ﬁ3‘f ﬁ "a%gfﬁbmgﬁof;;”%giﬂg

ener at of for
shaft at the%sel E‘Et“é‘bl‘h"°mp'°‘“d“”§‘1¥é’§ ﬁ“'@@ﬁ?ﬂ'ﬂ' 3 F8%ri ng
current pul se of inttheespringi rschagisin todlgishaftgfithe generator for rapidly rotating the shaft at the sclected
speed to generate an electrical triggering current pulse of the selected magnitude.
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The fire suppression and expl osion protection system of the present

i nvention " broadly includes at |east one container haV|n

pressuri zed sWOIVEWStnt material stored therein, an G&’W% |y
responsive initiator such as a blasting cap or a gas-generatl ng cartridge
activator coupl ed with the containeg. and a nmanual |y operated
actuator constructed as described above. The container 5 i ncl udes
structure such as a rupt ur erndififeCugpftésion @hdCixplghioh Hfdtettio Pysih SFuBE predduit @iventibn | N
the contai ner. Thﬁroadly mcludesaiﬂdsidn%oﬁ&mérﬁavﬂﬂ%fe@ﬁkﬂ!d ht Aafefihl World WndrddE an

rel ease rupture dIS Of oS 0 g

el ectrical tri gger| ﬁ, U e mfm'tmmg'l‘c{r;aesc%’ﬂsémﬁ ?'ﬁéa%'ignf"? 5%&’%3%5"%” I y
oper at ed actuator¥ b‘b‘gféf"ﬂ‘t"&‘“fﬁ‘é"““’ YW’(‘WQ%‘F

above for tri ggerinﬁgiﬂiquhiamwwndﬁCfmholdmsﬂwsmmtmmmﬂwW- Th=
constructi ng a mainisebdisopeibragbointbd et theerél e nipureiizs for efftaiog :apnaw of theidiserticnais 10

advant ages are I egkchita diggehiicurfd Gitbcibd tolMé ifitial ITHE mualiy\éperaeed ddidrstgenédated thed
manual | y oper at edm?&g pagdesmbed,bove%g?l?@m ddiSnihgeCtrical tri gger| ng
| gger % 1

current needed to the electrica estglonmsulu\’/reas ev1

manual |y generated, This el] i gg? 3 or separ a e ec‘ferl ca=T°“energy
Storage dovi Gl o g srerealze. For appt, by pgidig he scusorwith  mamully opersted generai

Mor eover, by pr ovimeans ghe elprtricahirigecging surrenbuceded todriggerithe gleetmicalyi respongiyedevices ean be

rotating the 15 . mamillygéncraitd. FThisdimnaksate ned G eparauictitab avrgpftorigh deviz@awtl aat

whi ch the handl e pawerfebi fted or the anmount of force exerted on the

handl e, the gener ating nearﬁorgoag mg;,,gmgngl? g;,cw W n a

sel ected e e ,
B;Elgq%feec tng%rd{es gf“; a?wﬁchﬂtneqnndﬁgsﬁg or th%a(;)no toftforaete a

person shi fts™t he ener
triggering cur r enf*°ji¢ I%@‘BT“‘@JH%‘E‘P@?&“WH@?HW%WW@‘& 7t Pplppca a selected
electrical)y magnitydg sangs feardless 9Ethe epesd at which the|persan shifts thehandic, rTéHg'tfwﬁdlie t he

person V\/no oper at &mabhe geretatd attiggering Current pulse of sufficient magnitude to trig8sir thie lelaetdicglly by - '-

constructing a fi jegofsihBivReSdgRitess bitiheRidabts 6 iR perinWhE Glch@ihedGit@M as
descri bed aboye, nunerous %ﬁh{iﬁﬂ}@ﬂ&ﬁm@&iﬁgiw ,E‘p& 1‘3,&9. L&on
er at

di th
friggers the i ﬁ.ytsx.n::'}i%*g*’°5f"¥'ﬂ=m% L R gq% é*r'%%@y iy

i 0,
wm& g oL prgp

control -panel- and ly aReppicd petuator EAtly of the -
protection i s pro%ErseanglanRdihesensqrs, the fire suppressionan exglosioncpeategtion &(?E"U’d!d(ﬂ“h?m

al | ows the syst enménalbakepnetnmdr deit allovsnhewysen 16 leapgaaiieralwhpahraontol pahdher tBS
Sensors | 0se 730Wedensdds lodd goRér'ot ditrwisdifdil, The i rrproved
gas-generating cartridge ae,t,l“;% &Mimmm&ga&%rwg%ﬂﬁﬁﬂé

which retains a suppressant nf%ul“ummd%,g essure 1n a “ﬁ]s re tb ref or
i ncl udes a tubul ar cf “'q[ Ravl iy q"i char e en and
that stores granuf*S8%esPos¥py Y"é*§§" ’h%‘?i‘sg““ ¢% ol smo f’ A W1 ar

di sc seals the di %WM%&SW'&‘WWMPf%W’W&““MGH@ ‘"d'!"“&'ﬁ““"
initiator m x3030 is embedded iytheigteniles of smokelesy peyrder and is glectricallylqoinected tpythevsbarce ofnd i S
el ectrical |l y conneigdethg cérentt Upbnmﬁdhefmefgmeratorbydlrecﬁdnioggmténngﬂtiﬂthﬁfﬂisc,lmson '
actuation of the W&rhypmd@mmemmammmnmmt etMyRl @k di sc,

t he snoke kG h

conmbusti on which iﬁ§éd&%¥@ﬁ§hr&u% Ofme ge'blty %evre I scha éf’t hr ough
the open end of t %fdﬁerﬁ?dy“"’gms?g ?‘E'@gﬂf

the products Bf cHIpuet W@WP‘E’?‘?’HE‘E‘%’%’VWWWM‘
sufficient to opeﬁntc}ivmmwummlegeetsmasaﬁrma’splm mal |y retains the
pressuri zed suppressant i n Byhkiguenfitht giization of dokelzbspowdetasitte popelist inddium within

suppr essant the Eatfidgdl Qthd pr&idls SrQombubtdh Feskiiins Bm AphRich oméa.m&esawfwu&amor
expl osi on. adequat mxmedxate?( itiate releaté of'the mﬂﬂﬁem&g{e an&%eﬁi
snokel ess po f] Ima

.0 , the
products of ¢ rrbu T?'ﬁﬂngrdggﬁls kﬁléssf’?wrﬁe A;ﬁr?“tt%ﬁi’?ff"fﬁg i) é?é’? ﬁb are
adequat e to i nmedPepes oy iRty izating gf nenfagmenting clepprefprhe

st orage cont ai nercagtifge boglyyuch %GMYh(ﬂlsc Pmch'edlwmﬂﬁg’fmltfﬁmmofWMer

does not take place at a rate to create an expl osi on which ruptures
or fragments the cartridge body. Furthernore, utilization of nonfragmenting
closure for the cartridge body such as a Mylar disc prevents

di ssem nation of netal fragnents downstream of the
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cartridge because the Mylar is conpletely volatilized by the hot products
of conbustion fromthe bur ni ng snokel ess powder.

The gas genawaesmiosvartri dge activator of this invention foPCHHSRTIET ng

rel ease of suppressant fromthe storage container therefor
qualifies for a | ower hazardous nateri al gategory 5 under DOT and UN

transportation standards, thus permtting shipnment of the activators at

| over rates - P?ML e Ry R0 CEMTITRREY, vorRHHzAdGY e W1 prodiucts Sf cBiRbustol ok @8e Wi t h
bl asting cap inic?rlmél oriu%ehawo'rsre W t%i n the y the it nost hazardous of the
transportation PIPPRFEkAENNSat ed by DOT and the UN. . ... Brief
Description of the Drawi nghqqaggﬁnggmffefmse activator of this invention for initiating relgase of .
drawi ngs: suppressant from the storage containerthefeforequalifies for 4 Jowerhpapiopsimatcgial S50 o r oom
having a firg pruadeeDOT @AUN yarisppnatiorosmpdards) digpeirmitting shipmentiof thecactivagorsiat lower rafist h one
preferred enmbodi,gpkiough bontnibR caniti Rtk i9Rbt ihb\Eakeabit ORlstihd\@p Mitiftors that come within the

Fig. 2 is a pers q“%ﬁg | ﬂ% . 15,*‘%“ I L or constructed in
accor dance withngogtpre ers\r(’*(‘atgwgI %’g}l&nﬁgﬁ%{& tﬁgaibgggﬁftiﬁg}%%ow ng the
actuator in a first, non- 15 activated position;

Fig. 3 is a per Jisieqsspptiopioting PRAWIREHASYRA nual | y operated actuator in an

i nt er medi at 40 posi ti thedrawings: Fig. 4is a
perspective view of the mEguel iy iomerictesch! erotninvioga firgprotective systendl consrgdtady at ed
posi tion; 20 in accordance with one preferred embdlirient of the favéation@nstalled therdiny i ew of certain

conponents of the manual |y, OQ%Mective view of atthinbkbfy Gferated actuator constructed in
Fig. 6 is a side vat i.ona lpt{ogge

el vi ew . of a, fJdrst [r e afire

suppr essi on uni t“\’(ﬁ"ﬁﬁ“p‘)ﬁf fgmgcg?dﬁ%"b%‘{rmé?te?\ﬂ%mﬁvﬁ an Wlﬁsgégiq?%lnto r’é‘%’w t he
detail of tH& cotirsisdppsition: t hereof, wherein the initiator for opening
the rupture disc control | iFigg i epesspestiveyiow of thesmanyally epgratodpctuatordn aa inteaedisiet  f r om
t he contai ner thmsisdapr consi sts of a gas-generating cartridge activator;
- Fig. 7 is an enlarged, <Crepssisfeisportivetienor hvindafially bperaedatdidtdr g eecivadytivaedi t  of
]thedac]'E i vat or iﬁmé shown-in Fig. 6 and.also illustrating the electrical

eads for t acti vator; . e . . ' | smat i c
represent at %n of the wi r&"édsnaﬁe%?l%%df'ﬁwfﬁ%%ﬁwgé g’o‘P"Sl'-’!.“'g?‘@ Bl 7
30 actuator;’ Fig. 9 is an essential I'y schermati c, :
cross-sectional View of tHis 6gnpiside cleyationalivips ofjashirst preferred eghogdimen ofi2 ififf ¢ he
snokel ess powder supprasislusicwith@umnts biingdobkinawiyhaad in section tocieyen! tho dpjail of the componeritse -
activator and  thereof, wieleflthd Mitito R cfefitl the niphe didcatitbilifitelchse afl presurizendi Ng
fromthe conjrol sngg%htfgﬁnmnﬁ&&&%ﬂgts &th gdslGnerating cartridgeRé®A&di ng fi gures;
Fg. 1015 aschefimtic bl agy ik & ulfedl i sbfth it of hiSark i bl il n
Fig. 9; and 35 o T . sﬁl, I .slae elevational view
in partial secti i?ﬂwb'ﬂ"érf’”é%ﬂﬁ“dlmwgélﬁfﬁbf%‘gg “Jﬁ_ﬁ"?‘vm" constructed in
accordance with this i nverfig biashematioTeerseptation of thevirss cgapected dts agivalqeetEigr 1 i dge
unit as 7.depicted in Figs. 6 and 7. - Detailed Description
of a Preferrsd Enbodi ment Figl® is an essentially schematic, cross-sectional vidw bfitherignitxGiisc that i¢ he

draw ng figures, eiasliedi ik infoldicdd dowdckgrkhlles cémdined i I BuRtidEE boiy 1#hid Of thklativator and
actuator 10 conspliiheldls AFARKERME cinifl Fooflhethitol fish SHRARAI A oPthe t N

I nvention is illustra ) As best Illustrated in Fig. 1, the

actuator 10 is pPEEEPEYERSS .oupled with a fire su ssiqQn or | psi on
P Fig. 10 is a schematic plan view of the rcargp Gi\gmstorgisc sgown?n)&??g. s &

35 Fig. 11 is a side elevational view in partial section of an explosion suppression unit
constructed in accordance with this invention and incorporating a gas-generating cartridge unit as
depicted in Figs. 6 and 7.

actuator 10 constructed in accordance with a preferred embodiment of the inveation is illustrated.
As best illustrated in Fig. 1, the actuator 10 is preferably coupled with a fire suppression or explosion
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-5- - protection systembroadly referred to by the nuneral 12. The
fire suppression or explosion protection system 12 is positioned
in a protecteNOSHHICh as a room 14 and includes a pl ural i PETESII11847
fire suppressant releasing units 16 such as rupture discs, a plurality of
combustion event sensing devices 1& for sensing an incipient fire
or explosion, a main control panel 20, and a visual or audible 5

al arm devi ce 22. Asroteltioe éybtaft robdly RRAA td%}&idnmb@thw, Theé fire BRPreBioh ¥r &PBdGL €d
actuator 10 provi dﬁ‘&ecﬂonsystelensposML Qa%o&%&h%iudé%ﬂ%%ﬁg
pul se or signal to{lrtepne ressan¥re@as umts (;[ C as a}ur 3> %ﬁ Cn?’ sepsing

gas- generating car et vators sﬁ 1% BVE G5 e‘i’ 4 g?fbeéfﬂ'f"ﬁsl’“the
operation of the s&Hes sensing an incipigt fze eréév%'sn»aﬂanm%olmlﬁ’ wd avisugl or pdible] 20,
The fire suppr éssasam devjice2ds iAsdesqgibédtimmarédetail beloyp the mahuslly operagi amiatot HOgropidetaect ed
room- 10 14 ansdangaitg penérmed electticl tfiggesivp ipaliedeignpl@d the ifiRatct¢R63iH asbihsting caps or

el ectrical |y respogigpeteratng cdride adtividd thdt B'2onsiete] ndent of the operafidddF @b fffing
portion 24 holds adeﬁb@i‘éin&%eﬁlﬁm%@o’i?dﬂég ged suppressant nateri al therern and

I ncl udes an . I ntern upt u sc 1Q r retajni t he pressurlzed
suppressant in the cont al nefﬂ' f se mg“m'sﬁé) *?Ef%?‘&g‘g'é iz protested fopm
suppr essi on i $%heptaM WM@WW%’HM%W@WFW% Each -
Fig. 6 illustrat escoemeermmqnﬁé qidsa quantity pf recsweiané supmtssaishategal theieinandlifchaies an

depicted for . 15 intergal auppteaist 0 fot Gtainthg tRpRefiized fpyresiatiih 1d tMaindS SEFBNEd26 - as
shown in Fig. 6 cwekssmwam%smmﬁ I.nmmpm(mzoo @@Jtukm&.i&%t'vator 17
for controlli ng sel ective f%gea%ﬁ,staesa{él%%?ﬁr‘éﬁl}t i%ns rEn?ék{{a%af rcgg‘for

5 ownm 12. 6

respective er el

initiators 26 fare p"'éofe'?gﬁl yex“ﬁ"hat‘:'""fl?"'ga'g’ﬁ ’;{7 ”’?pﬁf“ﬂgf‘éﬁn?“g‘ﬁch as

t hose manuf act ur e BigesErryaes!f ’g" EStRpEsssyt yrydes gressure fromagespectivand

each as chessel 2t yie @ W%t‘\&r’lw Fhemel aef ipitigtorh 2carapreferably b cawgimype e
first and second rwmwswﬁgsmwwmwem:MmmesmMn&m&ﬁm&ﬁkess
powder propel | ant dedrtedia diMithbreitafier 18s S5 beisdpatah HiRQ0Y secohd redish gire
33,p%?éiho?os?ﬁteem"h{“qe’"ﬁmw ﬁx@eﬂm hJ;' &% 'ar T&D“ ng

t hreaded into the%léfpfessmﬁt?és{m' t}'eolass or l¥ |{‘i"’f lyggﬁlﬂgg,ﬂ\}gg fing Q ‘Xﬁl‘ﬁgﬁ"h’ outlet :
metal , preferabl y°§{'1°é??1? geseel 2 Aapople 21y "‘afhse“tezgoswnmfm#é%ﬁmmm end -

of fitti ng 23. . Th@=ph ereferphlystyiniess steel, ruptuge disg 29 withinjthesoytest et offitting A% Theypyeerred
manuf act ured by t ke dise2Goofjtiorypt monfaciredBly the FiSpCdrpdertion o BRSSrids, Mitstai, RS
assignee heree$, afinee herdof, aﬁh@fﬁiﬂuﬁaﬂypﬁﬂm WWO—%M%& Theconvex _
concavo- convex Surfic@ﬁﬁtﬁe dide' ¥ i Stbded with ctoss rghzggofzn?e Jlsc ogcr pvi ded

Wi th cross SCOI’In t%g'd

hat, upon. tur
outwardly fromthe cer}%e'?mf’e qﬁ“ Q" Fff“" "d‘“’&ff"’gf’ "fféf‘ﬁ'fp?‘“é"é o e
whi ch remains at t AEHBY™ Reriop ef """‘""' Disc 2% js pherfo Pf‘PﬁWﬁW'Bh'YEPF Epchaf thi fire
Di sc 29 is ther ef Sparegint felqwsing pnits 1608y mlaqingiyde 2 dispersion riozplel 27 efuplid eithfits regpective
suppr essant r & easentainernertion 241ftr dispeysing|tis qupprassintigerial frbmst emBingrportiaz2alio e
coupled with its pesgpetbinvi. 30 contai ner portion 24 for dispersing t he
suppressant material from |§,§h§,ﬁﬁ{o,a2m5peagﬂ;gd 3,4,, thd fefdast bﬁ«wo its mpcctm

protected room 14 |t| or .| rably
coupled with the re arszéfom e g r:le%sgvarlvéss =7t o el aﬂ" gff""g‘g for
rupturing the_rel eas:; Paus] \?e°§}“f1 e }’é “’éﬁoﬁ‘l“?&'fbf‘ﬁ”?fé’l“’ YFP'Q%‘E&‘P?@P@ gnal
fromthe 3 T i3 emnloyrap tho pitigfpr %ﬁ@ e forcy therefrom seryes to cffect mprming ofl 0 as
descri bed bel ow. memmm@%fmm4WMGme&4Mnm the
initiator 26, thefexqshmmnneedmsesuﬂmﬂeﬁmammmmsbﬁvd&fﬁmémﬂw

a correspondi ng runﬁt&ﬁnd&bﬁﬁm&kﬂgbﬂﬁwﬁhﬂwﬁl&ﬁﬁdﬂa&ﬂﬁﬁé&ﬂ to"Hepnird gt ' ve
vessel 24. (n there‘ibLJE%vJQ@ an clectrical BUeiNGRE D Bl r&?tgcabng” S USed

as the initiagor, giﬁm)eesspo N each, car
is ignited thereb pro %f“?%&&?&ﬁ’mwwvm%mw
rupture their resfoHR W‘é"m*‘“"““‘"f?‘éﬂ@é&@%’o@@cméﬂcmlmmmbstm.
triggering signal pavisularlybespuse ofithetfast resporisectimeof su¢hlimilitorshr | dge wires. It is 40
preferred that the gas-generating cartridge activator be used in fire
suppressi on systens; blasting cap (squib) initiators have been
found to be entirely satisfactory for explosion suppression systens,
particul arly because of the fast response tine of such initiators.
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The. sensi ng devices 18 are al so di sposed t hroughout the protected room 14
and are operabl e for detecting hazardous conditions within the
protected r WO98/1IBS® sensi ng devices 18 are pr ef er abPGTRISINAASA?I onal
snoke, IR, ion, pressure or UV detectors, simlar type sensors, or

conbi nations thereof. 5 -6 The main control panel 20 is
preferably nmounted within or near the prot ected room 14 and is

D etentaz Crhecn Ot INg “J“L@%“fm } (¥l g {gﬂﬂﬁﬁ&’ﬁ’m‘““t‘?ﬁ a
sui t abl e source "B‘f"""leelfc'er(‘:i ?ﬂnﬁ&g&g uonw'h’ t& voI scisig devices,| ower

source, and i nclmyaﬁbmﬂ é’?‘%" {lﬁ' i ?'F'?‘“T 8% UVe‘tf*f‘i"f'ir sifac bies F¥EHc™ng t he

voltage to a  combinatiensihers®fi ¢ control |evel. 10 The
control paneb 20 is el ect Mheaminicyatrolpangl|2@ i prefieraltily mouhted within ormear gie proteatedmomd g e
wre el enmRhdis glovidd @i covhrollinpQhcCopérition iGEE diéPOmpdhkrts oF €0 byiterdG2. THe L O

Conui 1 25, The el USRpLATS culel T, ‘““&%&“”W“‘“‘ o
d&(? !il’%, %lg IHCEQGS Igrgwgm ¢ circul Iné r%aé)mgﬁﬁsy\é\imge toa

of the sensing dev PRES arrie

Wien the sensi ng bl Feoed °I§ sense a hazardous condl tion within the
protected 139 room 14, Thespntenbpagel 20 isiclsptzidalin qouried with p drgane of thedridgecwirewi t hi n
the main cont rolelepmedfeaﬁ@oftﬁﬁhamdmtwemmm% oun tespoitivesguiby by 2dhvengioplovidig t 0 t he
sensi ng devi ces clfied¥ithnQpebicttire conluit2g IRk kool Gatel 20 iilals6 EigRiRANy tohpled\RithfchdhS t
bridge wire el enggk send; d@ﬁ&ﬂs(ﬂivw&xh@caﬁﬁé&:ﬁﬁm&dwﬂﬁ initiators 26, or to

respective squibs, to L] at l.t . the
initiators 26 rupture the rhﬁ" 'Feusmm %vécgs“tla se"f’%aohm'drmésscﬁ'gdé T wfleb'"f fhg protected

suppr essant 13 room }4,fhensend, ‘b“%‘ﬂl“t & "i%“WY‘@F’éPEWPg‘%%P‘gﬂ%r&%Ht

mat eri al from t (renteetnauchdOmesponds Jothe sepsipg detiess Hiby seadingadkigp@ing currenyeignalitelthe frst
extingui sh fir esridge viteplomesin @olif the catiridge type inkisors 20 ento respective squibs, to fire the :
The al.arm devi CeniBaord/ty a REulRShitidtsd B8 Guptufe th rupiifdiscé ih theiPlePbotivd fRkupppdasiie1 4 and -
is . - el ect ridicahd winaie whk ﬁﬂu%h@m&ﬂ&uﬁ%xﬂ'fmﬂﬁﬁ@dnﬁ%@sWmﬁﬁ@%ﬂ&ﬁonm
Wiring carri ofd vylm'i hiﬂo%m? Qfﬁg"’l’%ﬁ’ ex Ioswn%%?l 32. The alarm device 22
S responsweto e con H'gﬁ "%g |1 |nd|cates°€|ther t he

sensing of a hazardous co B‘??'é‘f"l‘?ﬂ;“‘déW’é‘é’é"%‘S T°°'f'|’|‘ea"ﬂfsscharge
of "the fire supprlesiicatiy couple with “FP&’P'@PI H&Pe‘ 20 Ry eenvpniiogabvigingjarsied Wil aproigtive
The manual | y opevsiicl?. Thdalsat devicd 22 is responsiedf te thetrintyol paneli20 socimeitlindicates eitheraler  { he

pr ot ect ed sensin® 6T hdzArddbis EondiBion b the @nddg dpGed I8ioDwEdkckaiydof 1 firé Apprdsiam r oom
The actuat oras10 diferifiliofmierdeddidgXmisqsIP! €d with the second bri dge wre

elements of the initiat ormmmymmawwwbiy &m&lmengl

protective conduit det ai |
bel ow, the actudP8t '%%b‘ Y?ﬁ?lb8%°§'"%{'°?‘rﬁ'ﬁﬂ%ﬁ'?“§/'h§'8ﬂ%r‘@?e"a'm' lo’s‘&m‘ép’e‘ﬂ‘ﬂ)ﬁgc
triggering curreHh %FS@" bridet Wie Sereest af ¢ initiglers\3f by coretigptvdring Fagish 20f t he
initiators 26 t hmdtectiveconduit34i s conpl etel y i ndependent of the triggering

si gnal providded by the naiAsdesibddirohorgiemitticloR (he adtinis 10 rirdvizies a manually gefidditedal | y
oper ated act uat Qilecdiél ﬁéﬁ&dﬁmaﬂ&msﬁ&ﬂm&y P dicktiontd iR cdeR6T tife GiRtatoR|26 Manel 20
and the sensing is complete héﬁFo?méL g%ergxgﬁipr&vl&@dﬁy'tﬂc%ﬁ‘éﬂmt { RN TRE, the

expl osi on protectl om "*m e control
panel or the sensi ng ?J%Vl ces ospem"l ov’\‘/eu}"’ or oaﬁm?wl nﬁm%mm

Referring to Fi gviess 1 sohp ﬁﬁﬂ?&F*V%ﬁ@PM‘%&?ﬁiW&lzfﬂpﬁbﬁéﬁPVmﬂEl udes a
gener at or 363 ammapeuwmlpvlmwm@nmme 38, and structure -
generally referred to by Refering to Figs 2-5) thein@nualhDogenred apewaiil troadly igehidaag t he
handl e with the gk 84 HelonghidEmmMNPRANIbehardfe 38, B siiciutbbifallylidferred to by the 2T €
preferably Wvunt.ﬁd.bawroeg&t B35t Rinfle 9ith 15 R0d-RBH e enpduliitd of hE GukfIER

appropriate instruct N t her eon ruct | n rsons on
how to operate t%eepre Qtedlan gxclose& v‘?ﬁm an eénclosure Iz%nat mcﬂ:%esa %‘8@‘?‘”

i |l ustrated4n pyriged WWF%'“@‘E‘FFB’F&YW’%W‘Y?WﬁVéﬁ“’%ma bracket 44 that is
bol ted or otherw se att acls8estillusrited in FigiScthe genpeator 36 is mounted dda byaeket 44sthat ishe
encl osure 42. THekgenaeatise itachéd to the inside face of the back wall of the enclosure 42. The generator 36
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-7- - includes a rotatable shaft 46, an internal armature (not
shown) magneticaltly coupled with the shaft and a pair of wires 48
extendi ng froW@M1Mnat ure. The generator 36 is operable foPCHEREAMMIng a
triggering current pulse in the wires 48 for delivery to the second bridge
wire elements of each of the initiaors 26 when the shaft 46 is
rot at ed. 5 The preferred generator 36 is a
conventional DC nuicubes fotbld stafd 46 rfifitehiidl EffhbtGre hot shown) magnetickll} c@FIAd with@Heisaft 2
30.3 VDC wi ndi ng gjgl, Mr@?wﬁé@@exﬂﬁ‘&{g%oﬁ%lanﬁﬁntﬂ@ bR a8 is Spdrdd) &%&Héxfaﬁﬁtaur ed
by the PI ttman Cornqor Z‘%Lugrgntpu]—sem%'tewxrél Fl‘oxd&ll\lcpmtpesecondtbnxrﬁemreecﬁ%e?ea%h& that

t he generator 36 her "‘conve

current - gener at i ng™HRA 2@den the shaft 46 is rotated. The handle 38 is
preferably pivétally nount edhepsferisensmoribies dopyewtionst DE metortiayiwgran appyximately
sidewal | of the erpoil gaumiin, 2130.3¥DA wirdinpmd widisfage geas so¢hacithe Gt 14 inatornaaificudd Of
the generator 36 lyy tielPRman CorporationCTHASR! kil irSthd drtGilldpPrecidie tBHRGE fenAst 36 Akyuo The
handl e 38 is shi ftﬂh@oﬁﬁomngcm,%gmanm unactivat ed posi tion

depicted in Fig. 2 and a seq?ﬁq‘andle%gsv\g%mq’?tlv e'"{’“[')'g?ht Onﬁige 3& Fi g

4. Those skllled rec

be positioned¥®n PRt b eslogite 42 and isgperphiy 3"‘"‘1354“@891‘% of
travel of the hanmwwcw49@$eb@wwsﬂwm3ﬁ¢ﬂ%°ﬂpeﬁﬂIOUN-“!!!F“YM
unacti vat ed posi t iposition deépicted in Bigrd dndis desond, pper, ivtvacti posiBith dapicledtidFig. @ OTbpde iskilipd

structure 40 may LEtheWil ptechid thhehbiale 38 B4 bbRiHINSd oA Sitheids 6Tt enclosure, and (B €
generator 36 to 9%@&5&%%@80@%%&15h%m&&sk&ﬂﬁ&:'ﬂﬂ%p@%rﬁﬁ‘fs@%&ﬁa&%&ﬁz@' ess

The coup! ?h;es{‘rucr&‘%@ %ﬁﬁ;j;;@jgf%' ghie oo i isner: 4o

of the fesisgegier ﬁE‘g et pulse regardless. pf which diret]

speed when the harl‘mdblﬂsh'ﬂshlfted between its 20 | ower and upper
positi-ons regardl-ess of theTepaplhgstucosailxiperstiyeoipizntié iandles38siith the shalft d6 vt the he
amount. ,of ghrRFafof 3R A6t 1he haft Q sddRiddIHRd spdddivhen 26y BAdieSs sHﬁGi mma&r.at or
36 to generat g an 1&leemb n,spwos,tmrrag%{atessra%%ccu&wmh the %andl {y gt ude
range for dellverx. tomde mham'néa rs i) eagnmor WEN cla“?égsmln E | fted
bet ween g S s BT LT s&rength of

the person who opét“é’l‘ i\g’tgﬁ‘%‘ %F{)fg‘tdglf"“’m}‘"'“““mz‘sg‘hmm}""d"”"s‘“mflll?@m“
“sel ected magni t udd® loperEpiupesspasidons rephidieseo! e siepath of thelpgrsop ko qperpentheagiial®6 | s 25
determ ned by the firing chilrezsecleatedin@piitads of the tiwentipaisd geadratd by B gerleratot Bfeis case
of the cartridge tatamineiby the fiing Eldracteristics of the RRiatS26C t ke biee Cirtdge iyPactvabig g€
wire el enents thew&tawqw. eheamage wgaaﬁena tHerrbeRiife aRifpcig a.fm.ﬂ}muie%me.st
about 800 millianpg, ﬂg&mﬂ%zﬂ;gm %Mg%pm%l Q |l'gdnons
Accordingly, the cou&; € tur a wﬁener%ﬂ ?% ?e
cooperatively conf 3@%8’;@‘%"(3 ’é"ﬁ“"f'F ag P &f

appr oxi mat el y 800° Williamps oy p dyratig0t 310 mil s&%lﬁ%@%"“ °Fﬁ\"d3°

i nsures that 8he dwe !Wliaﬂgé‘i Berive an adequate frigderigsipatpuldGto ruptuveithe guptine disdead their e
triggering curr entesgtivefre uppressairaimsingtuhit 16 wihevtra petscnaliifisatic hbddi2 38 from its lower
respective fire swroeﬁs.aﬁgpurp&hﬁam ng un| ts 16 whenever a person shifts the
handle 38 fromits |ower g qiainaRigsthid E'P'ﬁ"r S Nte preferme

To obain @ tri 00ghpAg GHuL Fil vl é&%a?ﬁﬁ&o ..m& %w.% aﬁi%ﬁh
encl osure 42 &e ﬁr‘?f 'g"w‘“&c ?ZT'%H@F“B‘!S‘M“ Applicat bys MW‘
manuf act ured by tH@m@mbﬁ‘a!h%lﬂ@&mmw&ﬁiwﬁ#ﬁs‘pFWhmﬂhmwdthsMered
t hat when 46 ofiilp eechatoviaprinoxiniately 34042 of actaration withincs- lgeﬂwmrsﬁﬁmm
saf ety switch rapigeledtor 3¢ isth @idtof ¥ith 25300 dear ratio, the 1/4-1P roitiort df the SRR

approxi mately 1/ 4y} 2ty 10Qbeitiohs ot 1 alnibufb, éa.é.ogeﬂ%d. @%&9&%0 mﬁh%eﬁwe

preferred n@pnergtor i3 Qurhest p1sd 01 OF Wt ear rati1o

1/4-1/2 rot atlon 0 S EOT PR honds _t o approxi mately 5-10
rotations of the armature, VIAFCKUInAF ¢ il apprecintecthat the qounling stcfure;49 rﬂb‘”"s 10
40 mllisecond Sm'g‘déwmwaﬁ\ewwﬁm@mmammcmﬂp“keofmvmmmde Those
skilled in the art will appreciate that the coupling structure 40 and the
generator 36 may be cooperatively configured to generate a triggering
current pul se of any magnitude

of
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PCT/ US97/ 11847 for any duration by varying the size of the
generator 36 and/or the speed at which the handl e 38 and coupl i ng
structure 40 rotate the shaft of the generator. This allows the present

I nventi on t Gv(es119888d wWith any type of initiator. PCTASY7111847

As best illustrated in Fig. 5, the preferred coupling structure 40 broadly
i ncludes 5 a bracket 50, rotating menj&rs 52, 54,56, a notor connector
58, and an over-center spring nechanism generally referred to by

the nuneral’ 60. sy Rifblbplaryit &M?ﬂ@{ﬁé&&sdﬁﬁ:%ﬁ?ﬁ&‘ﬁ&wﬁ&qﬂ.eih&dfeigiiég' y
secured to the insi. | S| de of the enclasure b
bolts or ot her f‘g k&%&%ﬁggﬁgﬂﬁnﬁoﬂﬂg g"%ﬁ(’i‘%&s%mmﬂ‘&”%’ nt?/al
hole 62, a pair ‘GFePLYREPLPIRIoTe )t endi ng tabs 64,66, and a nounting

sl ot 68. The functions of Aspratilinsirated grFis. §, s prefirredzauplingtrasiursi40 B@adiyriwshdéss cus sed
i n connecti of wiabracket9, rdt@ing mentberh 254,56 Apaorenin&tons8, dndut oded tefler sfrikg fatchaniaUr € 40
bel ow. : ~ gencrally referred to by the nuniefd® 60. Ofha biadkeh SORY HRMkally Rethrdultt SREE Bkdaly
CIC);tC:“oﬁr?gnceixlt 2%#@@§F?hﬁt ea'lrﬂi'el?i ttg ' led?gx? th g%%ybfg?p%g&g'%ﬁ?'{]&%ftion
?2 ext ends "k thgmﬁm{gﬁ%ce '% '°3§ g ‘tﬁ'fé"“ﬁ%‘%f&‘ﬂé’tﬁ Rliaiii ‘H@"“l“ﬁi"ghf

si dewal | of the Soh%&: 3@&?‘8"@2 of the bols G2 t9bs ¢ 66 mod siey68 are discussed iagonaertion withthsugh t he
hol e 70, t hd0shzpther cpmponemsof theoppligpstetare P tdlove 76 forned in one end of the
handl e 15 38 for fixedTyergsiogmember 52 is@enbrallyciralat shd inkitdes Hdeital Wo@ 70RARer 52
whi | e pivotally sl iafpokiss72tREding fréntthe right side of the BiackR! e KR ponkdn §8\Ghehdie 1 ght
si dewal | of the (ghish BShbied2 Sthe bratker b Sae i sidl %eé@loﬁl&ﬂ AH.SJ:.F&%% ' |
pair of axiall Y. M&%ﬁgﬂ%cgoQ&OTC&{]sgaﬁ%,ﬂeﬁo;[AZaan ayhol?:gl?ggncdi%%ge e?tdegf llle-‘iﬂéle7$’ 80

extending fromi g,r If '8’ g ) e i _
rotating nenber foredly seeyring 135 hangle o e fotating member, $2 while piyogally sopplige tehapdle 052 and
is 20 al so gébrdragket 30 apd thesightsidewaliipfthe eyrlomic4? The rotating misthbér 52 dlsechetuda acent r al
hol e 82 and a r adir af dnjallpxtiendids mgl circumferentially GpuaeiCdat etriohsT8,88 @xienlilag fioRUBt i NQ

- pin-74 is:inser tpesphérr ough the hole 82.for rotatably coupling the. - -

01511 Tegper i g e T R SR A B,
f1ange portion §§° %%%Bfwgulﬂé%heeirﬁé?fﬁ%%ﬁ' qf"ﬁse"é'éqgf‘hé’gé ﬁ?d“l};””“f’“dmg?& 80

of the rotating “FERHELS QUL Pif s infreed thropglathe bpje 82 fs ropagsbly equplipe e rber 54

rel ati ve to the roating menbe54 pdiagent theslafh fage ofthe rotating member 52. The rotating member 54 also The -
rotating nmenber uBBddsenqlmed fadinllydxtending fiepgd poftibn 84fthat i ecaived IRtweanghevmivtions54 and
i ncl udes a pair 7880 6bthexbhng HeMEe s afikiting R &eVE1 TR reldling IdnE Relivd & B DI ght
section. Thas MOYsiting Sledtiers2. 74 is inserted through a hole 88 forned

in the right face of the LAk for rotatably. cqupling
the rotating nmenber 56.a€4§%§%‘%ﬂgt fie ?%ﬁgqoféﬁompn%%%ﬁ?}@%féﬂgmfﬂ%“ﬁf ting
menber 56 is 30 Mendesp e LRI SR APy actsiged ap foting piehtsestions Thermouptise pipt at | ng
member 54 by a I ipsered thraugh iple8E formadiin the,gight face of the rofatingamembgy 56fontotatabls 6

fol |l ows t he noveenpling thefrotytingsmentber-56 pdiagent therobtingmtmbefs 5d,52. it rofats@ancmber 561ie -
rotating 30  alsoienizerd 16 Gic fangdciing @b 3G0fgHe N@dtiag themberpd By SmaNPARD0 Bdth# b 2
formed therein. routing member 56 follows the movement of the rdtitfhg RIEthRF 54C PREIGEACE b thiotheiig COUP! €d
between the Shaflemfld sOhcrldb fHRRAGY Ghdishipbd RS2 formed merein! N€ | €7t Tace of the

rotati ng nenber 56 for transt [ Lhig tdae o lon of th tating_menber 56
to the 35 sh f}. The noe(§“r°%(r:?)nne3‘i ofs%@k?#ﬂ'ﬁ'ﬂtg'ss"%{”ggﬁ&rgﬂ 36and

squar e- shaped s 50,9/t eptptieg member ol mansferripg the rotation of the piating memben 3fte thpor t i on
96 and an i Bt er c¥findhe metey conneston 58 ncledes ogeneddlly sqitre-shaprd klinft pertidni 99, a gorkrallp

recei ved cireplat shifrpodiin96 aplaninegoettiny flahde porticnfoB. Tha &@an pdrtioh BLis keodivall | NQ
menber 56. The siafih the p@iigion oF tRGenTRBorthe R rehBkr 56. The shatt phrBén' D8 fhs b i 80 N - t hat
|'s received overlrnbifinediithet is feidh ovel Vi SRS oFthleneriin 36. -

The over-center spring WE.ﬁQ%Qé_%%GSO.I S era %/ C Ie?I 40 bet ween t he
rotating negber 54 and the brac &t pg'ff.n"%gmﬂ’é ¢r Py 8"?3 ¥'fore detail bel ow,
the spring betwern e, mopating me@brr 4.0 e bracket 0. As deserbed:in pere datad) heler, thelspsing

mechani cal f or c &eenriym @dempprarily)goresa noftion o8@e mivhanical force exertédive thia handik 38 wign shi f t ed
between its | owhe hamdit ivspitat bepesi its lovaanduifer posRBAGE Abdedtcriln Ribidly Melak i er s t he
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stored force to the rotating nmenber 54 for delivery to the shaft 46 of the
generator 36 for”[?eneratl ng the triggering current puI se dgﬁ‘crl bed
above. The spring mechani sm 60 i ndH

el ongated rod 102, an elongated coil spring 104 positioned over the
| ength of the rod, and an L-shaped nountinggbracket 106 pivotally coupled
5 to the bracket 52. The upper end of the rod 102, as viewed fromFig.

5, includes a pai stordfforspaﬂ:edaungmmberﬁfqumq-ympgmpngemmmggmmg)g
that are positi onggi @W{ﬁkp@msakﬁoye connected to the

connection tab 86 of the rof, Méw%e&ﬁwmlaga‘,&@

Tlh\e/ vertically ext&ndl n&ag t{l g)nm?{{‘m&emh tbl‘}ggt agk %&o@%
BI nOEL:;t”Zl yAs bést PI"PL?g‘f‘?‘hstzeF’"PPeﬁ“? ‘ELQD""PW%”%G‘ ?36??& I“?‘[‘&fﬁe |ng

portiron of the brarsttapstandis tee sections 0§ that pee PP%‘F’MS‘CF'Q“H‘EF'@H‘W‘“Y connected to the
The | ower end of t trenectivel tab 8@ofithe raddtingknambhnst bycaionnectionpit 110N t he sl ot 114 of the

bracket .106. Wen tmvehmlaumma&.Qmmsnhﬁdmga&kamsdﬁmﬁiwed
Dol on LS UPpCr CBlviiflaf o B oS o apin 11, 8Bl MRRR AP 218”1
t he L-shaped foun r?gh%pe pTB%“f o't“?‘?‘té 3 W{M%t"f'fdg‘o

cket 50. ThIS
causes the lower portion 15MelogF I‘t@h 'E)‘é‘ Wﬂé"‘t"ﬁ“‘%ﬁﬁ’d"ﬁ&t
sl ot 114 in.the rf§nWheghe mtatingioember fA5s rotated as described below, theuppﬁfendoﬂhemﬂoﬁpwm
operation. the haochezom8tiongabi8n relaiivtd tic roaung mebresh while th lswdr i of the dod 102 and
unacti vat ed the LA5dd ro@ifingFacket 106 pivbtadiatioe tb the bracget se mI Bekes thyldREPdrfidn A -
person sensesysa h@ﬁﬂrﬁﬂﬁ?to?{ﬁ@ﬂ'aﬁd&l&f’th@sl&thﬁmme ereg.ed room 14, the
i i °t94e"

person ShlftS the ha u LhoW
~Wiile the handle 38 is belﬁ p"%ﬁ?”tacﬁmdkgé“mrml e ro?mf]hivmd

nmenber 52 20 chasiterets divgeded i - £ T’tff‘e‘i‘zt)é’tf"ﬁ' r‘(?FFf‘Pl‘qE“ fopndition H _
rotating menber 5grotpcted sromd4,shepprenn shiftyithpthandle 38 upwards asi """P'E%bl'fﬂterﬂm“' H&r section
78 engages the adj acent si d¥hilefhehimdle B8 iaheirg sliftadtupwands3riotatés thelygtating inevbbensp
“menmber 54 20 codiléclécRiviod s GevieD frorh Bigat-5.\AReARFTIRing Mémbt SPYGatwalshbrild3@ndgand| e
38. ' its first ear section 78 engheS i MG fide @Fthd PaRgePOiS B4 bftfe rbeting kM SHENDET

54 in turn pi vots, fg‘\ otg&gfig,au54??{?5“,:‘3%0@%2%? rod 102 downward so that

the | owner portlon 0

efnﬁt 114 forned ?Fgf{f

“the nmounting bracket 106 THF Eonpssi r"@ssgé'é £ ot 34 B BlYets 3nd ﬂETVer
the rod 106 and t $iengated rod-102 downwaggisethat e jowprppriing o dwmmwnémgy
exerted on tHé hanthe mo@fingbracket86. SThisicongpressex the spripg {10 positioned over the md\efmeditus t he
upper portion of #di& agponios)of themdchuilicdl @abrgyiexembdSonthechahidld 38cin the Bpting { Diring thab- 86

?Bg t_he't at | Q¥vRien) @e bj oastnsfhee mmpawam%eth&cmmtsbmwacket
pivot relativ E’Qﬁ' NI

Once the handle 3 wérgorﬁl{n]. e pog?"tmlm b“kr'l u ro{a"t"ed b 89@&&&:«?

over-center chanl sm60 is near its center p0| nt and the

spring 104 i % ully corrpres%'@"dbe"?mfé‘s isishiRed 4 he pqgjtion illustrated in Fig 3y thpp¥eriedler | s
storing its maxi nurnemecharion @fs npanitdrenter point anfl the gpeing 104 is fully compressed. Thus, the spring -~
Then, when the pemsbamismi ks sigring hemixamme ao@Bof incehbrikpl forcovar dl y as illustrated
by t he arrow 118 i rndn| Ghen Be petsbifshity e hafidld H3Giirthér i wahily 28 MGsaEd by'the60
shifts over its Cﬁﬂ&?fs:?ﬂ%btﬁtéwﬂemﬂ &Wﬁ&mﬁ;@&nﬁ%m&& 1 S
expand as |Il3lgstr‘ge ed '1@4 %g%am%s 0.t r.anster |tésmsfetdore nmmg
rotating nenbers '%2‘ af‘é ng FEND ﬁ’gﬂf’ﬁt ating
menmber 56 in turnsﬁéPM%m%W mﬁhwmmeeor Sdupl ed
with the shaft 46w1mhqmlegeﬂeheawrﬂﬁQf@esemﬁﬁws@nshammte Thipgeneraies HEN| S
generates the triggering burteny g@seiintige aonaturedfthe geodraor 36, whithiedclivensd toltliesecodd biilige
generator 36, Whi Gife elefnerfdJf th Bitiolrs RObylwikng I 22 cOnhektda fid théGRtput wires 48 of thY gerafh.CMENL S
of the |n|t|a.t,ors 26 by w rmmh,%kg@mg&ﬁmag%w“%tm XI%&L g«?f t he
engtg

gener at or. X ted Lo
its upper, actlv E‘%’gﬁetwmmlysﬂﬁm 'h? c{? ko 1) 8%“&6‘ ition 58 §

merely shifting t wl28 dgisted b 4.t s | ower, unacti vat ed position as
il lustrated bythe arrow 126 deplcted in Fig. 4.
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The. manual | y operated actuator 10 may al so i nclude a supervision nodule 120
el ectrically coupled between the output wires 48 of the generator 36 and

the wiring MMas/uash ng to the initiators 26. An exa®PrAISyy11847
supervi sion nodule that may be used with the present invention S
described in detail in US. Patent 4,199, 089, which is incorporated herein
by reference. 5 The supervi sion nodul e 120 delivers

the triggering current pulgemgfiig bfmdamtoﬁhﬁmyanmmm&ea@éﬁhwm&ﬁem t he
(A

cloctricarly ke *Eﬁﬁ"’l% ¥ oillc ol % g{gﬁ;@ vé:f .
S a rom .

e a1 bR %'amam“fwm%@s ey 3
the control pane'Fdw&)eﬂcW‘WéJW?‘@%“ 199929, whichdsipqorparted hereinby refereatener vi sory
current 5 of approxi rihé¢mpeyisdO Godwle[120 dalivers thewiggdeting curtens puliegeneedbydhebr i dge
wire el ements Of gehdiftor B6Vo the RitiR6rS260er O @ires 122, Thelsip@rvidion Medulk 2R is alidielctrically . -
supervisory cur r&m,;;wahwha.mmkmnén SOy b phirlof wiRks 120.STHe Ripértisidn@Hodule 190 rebefvesised t O

det ect dtnat, gﬁ&mﬂ&m&ﬁm&1ﬁm&&h&a£mh;§ew ctmmbr' dge

wire el ements or \ n

B o 6 ST ¢ oot A iitipspr s p o e PISE Wi S FmEspL 8 e g b % | o
affixed to fi0ttithevises 122 SnwpArRDEuRh Vhichitigo low todim fae injtistors 76, ibysp 19 fetpst and
thereby forns a wising faibies such as open by sheri airgit® the Bridge wieeclememssri the wBDg 123. posi ti oned

W thin the interior of ni wlutinglo BgE, ilisB bokeniRCirifekagihreddad crosk fif@ N di nal | y

extending bore %M?J:ﬁﬁ.@&@uanmémwtﬁlmgae;ugcfssh@.lamu taﬂ&ﬁl&&?%nﬁ&@ﬁh
37'1n ol osesy pr BEE AR SO ulobtlh e o €5 WUl z?f.gore
t hreaded i nt'§ t nienegdinallyryed "bhﬂ“’gfh '&Pe‘“?ﬁ"‘d’mw'@ﬁlf*?”gwﬁ { eeve

menber 35 crosg gsoredrpptyre dise Pikelgses the end of here3H) i clopsstproxigily oRaspagH - Q‘H‘S’Nﬁ in

Fi g. 6. Connect otonukdtortdd is theeaded into iy atteruioshnd & nife 31fand directly contactgsisevomemiet 3 vy t he
same di-anet er astokiinihedatter intfle position thereof shown in Fig. 6. Connector 41385 o Glogated boRRA3 of - -
cartridge type aghioVigfell md famk Sakd Rved 3fli rectly to connector 41. The . .
activator 1720| ncl udes a Mek0 g&%cuﬁé CaWiﬂfc‘Ju le b chibbe Ln:ﬁ

Il ant. i b
ropelant ot g IS et e L o™

end with chanber Theintegftploggated whnlapesasion Aof actiyatas 17 has a bage § | which compuaicaics ptgme o 53 "
of "body 45. An esnd with chamber 4T gnd 4t the gpposite patrernityrwith the disqhargesnd $3of body 45. Anend - '
i nt er nal | y-t hr eafhesg 56 istitreaded ino tefintdralpthreadédiexvbmitdef bady @it 45Oppovet @estemdion 40 25

and i s proviged yatshrobidd witfiwd bkt cRheRB R A6k SP A SPBARn 1o feciin eRShridal tokeRi N f Or

receiving electriga m;ﬂmdmmm mm broadl y designated 61 and 63,

respectively. a7, of hody uni.t 45 as
wel | as bore 51 of extensiBE"%H* °fr'ﬁa'§|b?1d”m?ms well as bore SIWFXQ”%' o Rero ke

propel | ant 63, pfHEwiEtelptold REeplisRtOL Preisrably comprisiog Brgules pramelrles "‘1°n

addi ti on, a digg 68|pfariggonatix ig Jecated within ehpmbet 4¢ afliacent ghe ipperpiostfieceief gnd tisgrber 47
adj acent t he30 nnss. MsdstmobixeidenOffonckigs. ¥ and 10, dig 63 B providédiwith fae bridge wivs ¢lengents 6Nt -
fromFigs. 9 andanils9 ddinprsing TPeldtiGelyDihi \phethe platvsi dadh Havife b Febicighee ofi dbstn O£ 6@} S 67

and 69 conpri si ngppmmawwzm.m mm&aﬁ&@&neaomsmm\samzm et Grlagce . of
about 0.75 ohns

nth cknes d from
one anot her abouf"’"ﬂ’mﬁg7 &ﬁape? " ﬁ ymms eg{]'g’wgg ﬁd 69
are |ocated wit hFFF“HT‘§?S‘“‘E§!§“’é ey ‘ﬁ't‘ 'Fﬂ/‘"?@d‘???ﬁg'l %‘éﬂ@l‘&%&g‘t’;her eof .
The £ ecﬁquem?!rvaﬂMwyeﬁmmméwwwﬂfnmwﬁg@e‘éwérﬁalm 67
and 69 as shown fiund Zkanypdlded ionppesilg end8of bfdge elemelt®d. R and B | eads 71 and 72

are wel ded to opposite endﬁndaffmimmﬁiﬂ.&oﬁhm%ﬁmﬁﬁcTIMuMcchadu@eldeadie
73 and 75 are Wel-,ﬂgsiofteﬁerﬁgrp@% skeffinEr0ickondifp tHefelo IBtErerRtIF GBIV sathmcucular :
A non-fragnenti ”Shy] N3 Uﬁ‘% p%otvicclsﬂégn&el%§§n%derchn§?6m3&eﬁ%ﬁg%5§sﬁm ex;EoHer et o.

di schar ge

Preferably, # sc“‘?"?e %Wég?“‘?f'“ﬁﬁf'ﬁ“?ﬂl? B‘ﬁf’%[? ming di P‘Ja‘i’méf "Hhhi ch
protects the snokefereuss. ME\"‘"&W'@"’BS’P!!!FFG"‘?"Qﬁ?"E‘WBh“dl sc 65 from exposure
40 to the atnosphere surrounding activator 17 not only during
distribution and storage of the latter before use, but also while
activator 17 is in place within connector 41. WO 98/ 11950
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-11-. ) The propellant charge 63 is nade up of a
quantity of snokel ess powder granul es of a conventi onal

formul ation conprising an adm xture of nitroglycerin, nitrocellul ose, and
| ead t hi ocyanate. The fornul ati on preferably has an auto-ignition
t enper at ure n¥YWBEAB™Ar t han about 325[err] F and haBCHUSIHII847
classification of 1.4s and a UN classification of 0323. 5

The propellant charge 63 should contain a syificient quantity of snokel ess
powder to generate adequate gaseous products of conbustion at a

pressur e_suf ficient to eff ETHe pioptfkint bhiftgd isthaleup of a quantity of shidkelshoWlkr Prarfulépt UT €
disc 29 to therebys{ GhfRfa fdGudioPiomb iJiH;g‘Qﬁ; of%glggf ; S @RdcetufofTind lea
erature

D opel hant char ge PR e KetulfiSspr A5 o S gydod Wnpemire o i R 51 o
is preferred. Li kg\ﬂi““aj'éf“'?q{e“‘ﬂ“gﬁ?‘i”ﬂfﬁ'4fr1“§aﬁﬂ‘ﬁ?ﬂﬁ‘ﬁf’?& 65 is preferably an
10 explosive conposi t i onTheampsintahasgs 6hstpyldgonthna syfficiens quamsis ofimmokeisssphavdsr at e,
and i's about 0. 02 togenstateadrquaie gaseous products ofotnbustipn etia preweresufficiént @ipfiaet ruphirSofidiac 1/ 2

i nch. B 39 and main rupture disc 204 théreby Rdldasé e eptiitiurBprofakti suPpitisi Rorlisbdei@d P
current to either c&&h@@ﬁlﬁ&s%@éﬁ%nmmﬁkmmf&mpﬁlﬁg% E?ﬁ%ﬁa Iuéfés?%égtgg‘ the

system control panel, .20 or, manual .actuato .

acti vat ed the[ ebya“lmﬁzﬁlests P%Wd?rt'ﬁ%rg@"rfﬂkg’{%ws'g‘ %%\m%‘?" WK Bpkins g gisc s PePEbie bt the
fact that chat%ye &% ?ans‘m“cwaﬂng@mﬂyﬁpﬁﬁW?WhﬁFﬁg?'&Fh?l"é?r‘n@m ess
powder, ignition ®fthgdmcisiafabopt3Htetinses hot products of conbustion
which volatilize the Myl ar Wosdelivéry ofavoinignre 8a0indiliang)jcarechibgleither biidga@leniend®ady uni t
45 vi a di Bredgaelentnesd Grorh the bydtem PRAEGIPERI 20 bORGud SREr bR dtion disc 69iSC 39
i s inmmediately ruRkivbedthereY ibrtitl MO snioR&ess powder chargl b Gy Grde &theﬁ%p&;rh% i 0
flow i nto .pasgage r rin disczg nd .al | ow ng .t -
pressuri zed sﬁsgpr grém}dg%{}tg\ﬂnsfk %F’g;g'rﬁ sé‘?oge(’aers s_pﬂfdaf" P%%%Sﬂ?%?&ﬁ?ﬁ%?%{jﬁ’.
2Bt e sz odebies e e STAt e e ey slowss oy ¢
respective nozzle , allowing e
sengors 18. Uti | i preduitenf epmbestionkte | flow Snte passigsr 33amberebiy quppsiog disd 29vind @iubiinig thef- O -
COMDUS |01 { o R B AR e AW e e RSP
combustion toqul & RtfRdlurh 8 el 5 redpbctite néz2lefVEtlying the combustion eveit3fsetsllfS -
suppressant from GRS ol %.I&B.%&a%ﬁ%?%ﬁ%”fm?x Ju%?'r?c@w%? Thgathe S
case of a squib. rt'ﬁ'edr mor e, .LHe. relatfve Y..S OW, Dur mb el ess
powder produces h??t"“ﬁ%?fﬂ?#‘g’m%? QAR ARQLIEt Bfifomptyption o quickly gpen the mupture dise29 ando 5t o
t heréby are not sT¥FTes B uppressan from soptaines 24 ithopt #rgpppmitant cxplopion ain theycasenf e fquibt or
17. At © t hiurthenmase, the aqlatively blew buming smaoliclels wéer B@iuceslght R Ginaqn contbustiondot Not
fragment, andSMy| ¢ praiusccrafd iharebg aapdt @iffielent to rupture main BodPGrita® 6F i \ictiviter 1104t
gasses. As a CONSHEkRIYEmR, thoHapnirefisai30 S 20dpBfu dd Adi Etivierd Snd My BRIIO R cébicherefy” €21 €d

whi ch coul d nove gdaumsi BN A Yo n I the ‘area
protected by the bl ek 'gaar{:é EQquQ@. §H§§°F&l§mggwn&%“% Fi g.

. suppr e Sy.st em .
11 illustrates a S ?‘gqsg‘%vﬁlt% Q‘%"cs)'?l aia%‘ésr%gﬁ'éf SYPRFeRSEr mgdingm forthe, grep pgtegied by thee
f ound t o HPTSOYSEIE® |y useful for expl osion suppression
appl i cati ons.30The cont ai nefFigpY illystraey aguppegssingeontpineeand delivery unit whiclghaabeen foyndof t he
pressuri zed supprebswaprriallygefid fondxplotioniseppresionapplivations) Théwoniinen 24001 Rig /4 rlgive
rupture disc  aquantifaf théprisauzized SuppredlanCagee WhishSSreidd)in tékohtBineP by el Cldidc
OY?LLVI ng relati az%agln&ztefandrcunud&ﬁbﬁbstﬁp%dedEQgeﬂéing relationsh Q&ﬁ:@%&}h z?.GnIIay
ei ther be a squi i Al bEV. . SCI | - of a carttidge _
i nitiator suc?"g 35" .Mégﬁﬁ%v.gfubﬂﬁ%% ’Ff’é“u"%%‘%’f’&tfﬁé”’é'ﬁéfﬁf"@% _?‘X‘B‘ﬁit
shown in Fig.>>11 1P&SYRRE N Opesgtion of the piparestys upitshqs ip Kig. §1{s identical to that degesibed witht o t he
suppressant unit Peckioghe sgppressant it of Fig( Goin the ingipacgiof @ gartridge type gas\spreragemich as
generat or such asectivator 17, or ugog ignitiert af  sqiiB devize withirothe raiytilie ofihe ififiatdd 2643 dipictedeVi Ce

vv!thi n the nmain tinthefigie.t he initiator 26 as depi cted _ in that _
figure. Although the RvERRGHELD bl GiedcNE With %ﬂ&sm%eﬁ‘rﬁ&?eﬁcr | bed
e

with referen t Qerbdifnell epbadl ment | strated in
attached dr a\(/zw&ngCL #rg‘gr.e@ﬂ nlg{eﬁ ?ge.ﬁgfhédﬁ“ﬁﬁ?m&ﬁﬂ‘l“vne‘{{'ié‘tr#‘éq“fﬁﬁvt_sB'é’ 'é"rfﬁ‘?_'&’f@d
and substit uti onS™HERENE s e Histop: draping fromy e sopRs 9f thefavertion arrecited in fhe

i nvention as reci“a- Foi cxapgle. although the mapugy pgeratad gptuator 3hippreferatiy ustdineghncttion
manual | y operated actuator 10 is preferably used in connection WO
98/ 11950
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-12-. : with a fire suppression or explosion protection system 12,
those skilled in the art wll appreciate that it may al so be used
to deliver a manually generated triggering pulse or signal to electrically
. responsive devices in other types of systens that require a triggering

si gnal . 5 w0 981195010 15 20 25 PCIYUS97/11847 35

40
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- " " witha fire suppression or explosion protection system 12, those skilled in the art will appreciate that
it may also be used to deliver a2 manually generated triggering pulse or signal to electrically
responsive devices in other types of systems that require a triggering signal.
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W Cl-aim manual | y operated actuator for
triggering an electrically respon3| ve devi ce, the actuator
conprising: WO98/11950 gener ating neans, including a JNIYYSI7IIES7
generating a current for delivery to the device when 5

the shaft is rotated, a npgaJal |y noveabl e handl e shiftable
between first and second positions at any desired

speed; and We Claim: means operably coupling the handle with the

shaft for rotating the shaf{ at a sehscted SReRT s
when the handl e |%esh| fted Wee’rll1 ttﬁ ﬁ%rqet and oégggﬁcFmglsw?m“ responsive

regardl ess of the ﬁ’meacmmmmpmmg speed at whi ch t he handl eis
shifted for generati ngBEeng P ndnseshfyforgeacpfig s cupgnt for delivery 1o the dovice when
magni t ude range for deliver¥eshatistamtedievi ce for triggering the device.

2. " The actuat or asa swrvalfyowoldable andié shifiabld betvekrefiret @ntizkdomipositivnsa adyidediredi NQg-
a spring nechani sm oper abl ysp&aund €ed with the shaft, 15 means

operably coupling the &%Jdﬂgabwcwalﬂgli\ﬁ gﬁh%efs%hff(?%%l tstspmrasewg

when t he

| S

posi tion tovva{ ds its second 'ﬁ'b'gflf’fdéeﬁs ' %‘Y'B’Pﬁ'ﬁ °°°“dp°sm°""°g”dl°’s°ﬂh°
mechani cal fotte exerted orfP?"Hé‘M&l‘é"?"ﬁ“ﬁl‘f@@ﬁrﬂmwﬂﬁﬂm‘“’“m"°‘°°‘°d
triggering means for tri ggendgritydernee fondeliverydsbeldesion fortgeerpg ik gexicel When t he
handl e approaches its second position for

delivering the force stored.in tmeacﬁasﬂam:mlﬁhﬂmmhecoupnmgmeansmcludmg.

shaft for rotating the, g,?gfngedg,;”“},@mﬁ 405&&,%
3. The acfquat or. asmsagsto %li ‘9’?{ ; h E eish rrll‘gmsrnec‘ncanl sm.i ?fﬁl udi ng
an over - cent er "ERTPHY TR EH °§Fﬁ'“gw§%'° andie sing the spring when
The actuator as set forth |'ﬁ"dlfl’%ﬂ“ﬁ?dlfm"’t“h%"'wﬁi‘QV?'?FQ“FFE%‘F\@SE‘WPWW% DC
not or . mechanical frce exertefijowtheandloin the spisg, sdt forth in claim
1, the generating neansiggeriggd men(pr Zighng the compresgh@ pring (t@ kxpardOwhen the handle -
6. The actuator as set aﬁﬁﬁtﬂasis@ecsmwmoxlfwl&&rnﬁéﬁdﬁ@st&ulﬁﬁsﬁﬁgﬁhﬂ ed by
t he gRner at or neansshmlraa.n@hmm &Uﬂﬁc&fsp@ﬁ | east abo
mllianps and a duration of approxinatel y . 10 mi |l liseconds. 35
7. The actuator as set for?h in claim1, the el ectrically responsive
devi ce i ncl udi ng ar®i ni tr"a‘tcB?m'l”ch%f"‘f'ﬁ"?ﬁ“@&ﬂmmmﬁf‘"@{ﬂ?ﬁ%ﬁ on
pr ot ect | on SySt enpver—centermmg mechanism.
25 4, The actuator as set forth in claim 1, the generating means including a DC
motor.
5. The actuator as set forth in claim 1, the generating means including a DC
generator.
30
6. The actuator as set forth in claim 1, the current pulse generated by the
generator means having a magnitude of at least about 800 milliamps and a duration of approximately
5-10 milliseconds.
35 7. The actuator as set forth in claim 1, the electrically responsive device

including an initiator in a fire suppression or explosion protection system.
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Taa R MU AN » ety oper atea act uator for

triggering an electricalfy ¥edpoMsi ve * initiator inafire

suppr essi on WOBABYHsi on protection system the actuator c®EFAUSITVIHE?
generating neans, including a shaft, for generating a current for delivery
to the initiator .4avhen the shaft is rotated; and
5 _ . a manual ly noveabl e handl e shiftabl e between first and
second _posi tions and operahly A manually operated actuator for triggering an GleétitafBCrespbrsibe t NE
shaft for rotati RgiafbliRa fb sme%%mk&sﬁsﬁm.stm;c#ﬁg i¥§§g§n the

first and second pomé&mg .90 dengratd adea current of | e%.to t he
initiator for g g 1] GO Ty FHG O FYsnLlp G mitatpr,

9. The actuator as sBEPofpfsoptedasd '3 further including neans

oper abl y 5 coup# mergallyieoviship biindle ghiiftable bdtween; firatfand fecond pasitiorts iambpptribdy shaf t
at a sel ected speed when tduelel srittctheshefifor sdnitifig tieahaft when the hanklie is @660 bdrden diéd I St
and second positions regarfihf@Secetd pbsitidnsTi @@icraitly a WhHiehtfor 1liRer) B R inialoSros NI f t €d

for generating a bR theBitlaRE 1 N a selected nagnitude range for
delivery to the device for triggering the device. 15

10. The al%t uator as set_forth in claim9, the coupling neans

i ncl udi ng. 9. o JIB% IoHBtoTAS a5t forth inylaigm B fustherjnc qaps appmatly t he
shaft, coupling the hapgiewith the ghalt fatyoting theighaft atgyseledted sppt whesthediatdie i shitechand| e

for conpressing bemeees e fingpnikresnd pdiitioadGegardiess of the speed at which the handle idWhiRel 6r | S
shifted from it spchéntsiadifdt fuisdi a SR nithde Fange @6 QEYer( B Hle labvit? rdk Biggesibgihd NI t he
mechani cal forceggxerted on the handle in the spring, and
triggering ngans for triggering the conpressed spring to expand when the
handl e approaches its second position for
delivering the force storé® i nTPHsMUNm: f5forthdn glaim 9, the coupling means
shaft for rotatiWegudinge shaft at the sel ected speed. 25
11. The act uat or asspéngimeéhagidniopemblyrdogpledwithithe éhfe Spri ng nechani sm
I ncl udi ng an lﬁééﬁl’opﬁibﬁrtc&fpli@miei spiihg mﬁéﬁlﬂhcﬂmor compressing the spring when the -
12. The agtuator as setpafafbstshinddfrom ittt psition (G ardsh febddl ngiﬁbJ}SJsl&%ﬂﬂe a
gas-generating 30 cart rnkcglg%ca%&é gx%ltleggm the handle ig’ﬁnc spring, an%

: triggering means for triggering the compressed spring to expand when the handle

approaches its second position for delivering the force stored in the spring to the

shaft for rotating the shaft at the selected speed.
25
11 The actuator as set forth in claim 10, the spring mechanism including an
over-center spring mechanism.

12. The actuator as set fotth in claim 8, the initiator including a gas-generating
30  carridge activator.

35
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13. - A fire and expl 02” H pl! «Hi!l ystem for suppressing fires and
explosions in a room th at | east one

cont ai ner haW®8/9W®ssur ed suppressant materl al stored ther BFHUSHH®43cat ed

I n the room the container including a rel ease
val ve for holding the suppressant 5 -15- material in the
cont ai ner, an electrically responsive initiator operably

coupled with the rel ease vabve f rfire04M@ Rkph@iok BPpression system for suppressing fires and
rel ease val ve upog, 15@&@1“\‘%&5@“9& defdg current signal; and
a manual | y operat ed aCtt}éasE one conl(z)linertk:£\}1|:%§?e£sllxgtgs€| pbe?saﬁtma&ﬁa"fl%tz Eeﬂxan@ﬁ&a&g

i ncl udi ng- lgﬂgﬂgqmsfﬂ e o BGLUGL N oo aft

for generati n% the trigger %ot tesp
delivery to tPe initiator voerialinthecamaiet | s rotated; and

a manual | y noveabl e haamdlericsliyirdsionsive iitisted opgably chupled witltthekelszscalvelfopepeniigitens and
operabl y ‘coupl ed with the shalevaliipod redcRing dgiggdeli cortaisignatfagn the handle is
shifted between the fifst, gyn eﬁ@@%gom%g &ﬂmemm’qﬁmﬁlml&%ggeneratl ng

nmeans to generate the trigge Cur t

14. The actuator as set mns’ el"&% fgﬁ??ﬁmﬁ"n? |n€gfm5| ng # ar{‘ér

oper abl y 10 coupling the h ﬂ'df’é'°\m°t“1‘f’"t°h‘éh°§ﬁé’f"f ppfate:aPdyt i ng the shaft
at a selected speed when t [#ananysiyimevepble hapdlef shifigble between first pyd sppord poitians ardy st
and second positions regardl ess ogfably bupplaieib the shibft fohwowding thie shah st handie $hi f t ed
f or generating a curr enkhifilbokredihe st i bbbl HoHitom G batutidgheiporeraitig! | \éery

to the device for triggering thgnegg% mg,gmggmngcmms,gm,
The act uat or 43S set forth in claim lzf t he coupl1ng neans i ncl udi ng-

a sprin rrechanlsmo er abl coup, ed with th

opePabI 3 coupl i ng thg Spri ﬁ@' Wi tLF Hﬁ“ﬁ%’ﬁ&fwﬁ“?g?md%ﬂﬁ%gwﬂ&%@ ?”P’ng
when t he coupling the handle with the shaft farypipting the shafiaty slected spead e thedandie jsghift
position towards betveerste fincndssend positions augardiespofi thegppdet @ Whish the handle is shifted for -
mechani cal force gxddihgutust phiRr saitd thagnitudt fEdcTvVRFyitd thE, devidd ebr triggering the device.
triggering megns for triggering the conpressed spring to expand when the

handl ¢
dolvering the force stored® n meRRLeAENTSa| i%,zm@&mma%cm%
. 30

shaft for rotating thetBFgfipchafismopermbly coup
16. The actuat or asneawEPgdlycpppling the|springviththe handle fonsompressingtheifpring Whsn the

i ncl udi ng an over - dwndk shifed-from éfs frs pdsitieri tawards its second position for storing the
17. The a@suator as set niccHakidal foide Gkt 62 thehandidithe prisigl or i ncl uding a
gas- gener at | NHggetat hdahlOfer RighekiNgAhe Compressed spring to*ékpand when the handle

approaches its second position for delivering the force stored in the spring to the
shaft for rotating the shaft at the selected speed.

30 16. The actuator as set forth in claim 15, the spring mechanism including an
over-center spring mechanism.

17. The actuator as set forth in claim 13, the initiator including a gas-

generating cartridge activator.
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EgT/ Usgr/rtlassl;st em for mnmm’, l"H;"H” '!Illbust i on event including an e

encl osure contaifing a su a suppressant maintained in the
encl osure yggegn@sesuUpPpr essant ej ecti on pr essur ECTAISIRIMIC| osur e
being provided with an orifice therein for delivery of pressurized

suppr essant toward the conbusti event, and a rupture disc

devi ce across the orifice for normally prévénting 5 escape of

pressuri zed - suppressant fr%nthﬁagﬁ%%%hﬁggéﬁb&ﬁﬂ%ﬁf fcludin ecf ‘%sgtgm ar

activator

unit having a pr SPEFYRR nP"%?ﬁfe*F”éﬁﬁ’ﬂ“‘é’“ﬁ‘??‘%Y’s‘Eﬁﬁ?‘ﬁ@‘ a'ﬁ’a' & suppressant cjtion
comuni cating w tPrPssuSaid quelpppye peing provided with an orifice therein for dglivery pf pEpssytizsg wppresset
charge in said chewsgkthe cmbustivn event 4nd a rupturg @isc device across the orifice formpmmeily prgventing a
propel I ant i gfi t icouapenoreptéssurifed t sigpresdam Nt the Rndilisde) QS gds-péherating datrilizd Gctivedice
propel |l ant and tHy .pr oduce gaseous products of conbustion;

a non-fragnenting c ogur Engfai%ﬁ &puear %rg a prgpaﬁneﬂ bmgﬁmealepagtr)se?ﬁio?el I ant

charge and said arge end u?)ul ar
unit, s&ﬂ"ﬂ‘“@'&’s‘%ﬂg‘"ﬁr"&ﬂﬂﬁt s of conbustion resulting from
i gni tion of the pr ope[alselid propsHant ¢harge in sajdThamber of the unit; functioni ng
to di sl odge 1®e cl osumapminkityrofis\praptlitamyigniign et ip niedtupiber io fdispoitibustignire the
to be ejected fromthe tubplogliantidhd thelebypride:s ghicdusbradidsoheirg@iennd t her eof ; and
~heans connect ed t o Sai,godl Fpthdnlif QloREE9 the iRhbe? BLafed bdrvedh e fopeitati@hirgtnd 28
| atter to ignite the d:fchar%eendof mb‘fm“n propell ant charge and

C

t hereby produce said produ

tubul ar unit bei ng po T‘f "‘t‘iﬁ‘?“"t"ﬁé"sﬂ???cfffﬁ‘t‘?‘w °El§'ﬁﬁf?§°t”1“6ﬁh"g°

di scharged fA®dm f“mn‘mmb“’d's‘"dse the closuyg,therehy jallowiing fthg erodugty of shmlpusion i nj t
upon ignition of the pr ope kolba gjtcted iram ¢he wbvigy umigirough eail discharge end thereof; and

said rupture disc, means connected to said ignitibdl£gérnt fdd edledifieli aivdting e Bitdr tojpra@ et y Of

propel l'ant in the chamber Lzhﬁehanuﬂ&@cinﬂahwymtsafdfﬁﬁ,dmsofoombusmn,

zgropel lant charge, adegyghfy AASER Eosﬂ&ngfmdﬁtﬁat t o ﬁa&iﬂlec oft ik egigr&g]?dt ﬁte
rupture disc2Bevice to theFaedeBWéfeé’ggfeh"t“ﬁ'e’p““%"“f e pro ¢ upon

'suppressant from the encl o8 wEdisci nsufficient to cause rupture or
fragnment ati on there being a sufficient quantity of progfellanhig the ghamber that sspos ignition of the

19. In a system as set popediint charge. addquielgBscouspoets B @abudtion lafprbdeed & a
construct ed of aumsamatmmm}mt&fmmedwmmmaymmuﬁts of

combustion cpgated upon ig Q&tosurebmnsurﬁm%gl%ﬁlsirg&kf ation
(0]

20. In a system as set t aim1l wher el n-sal su e 'S
constructed Rﬁ;‘m uber "q In a
systemas set forth in cI ai m 20, wherel n said closure is a rel at|veI y
thin Myl ar di sc spanning th® di %H&Ngeswa’“ﬁ#chihé&t'm:gﬂcmismtwal i ng
rel ationship theroftaomaterial which is vaporized by the products of combustifi? created upsh gniionff @i as
set forth in3agl almpaﬁnmeel n said propellant conprises granul es
of snokel ess powder.

20. In a system as set forth in claim 19, wherein said closure is constructed

of Mylar.

35 21. In a system as set forth in claim 20, wherein said closure is a relauvely
thin Mylar disc spanning the discharge end of the tubular unit in sealing relationship thereto.

22, In a system as set forth in claim 18 wherein said propellant comprises
granules of smokeless powder.
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7 e e IllllllllllllllllﬂillllIHIIl n a systemas set forth in claim

18, wherein sai d chanber *of ¢t he ttbut ar unit includes an innernost
enl arged secWQWIA® an outer end section |eading to said dFSHUYRABTN

of the tubular unit, said outer end section being of smaller cross
sectional dianeter than the enlarged -17- section to increase the

vel ocity of the products of conbustion being ejected fromsaid chanber of

t he 5 ‘tubul ar unit upgm |g:ah§ykramﬂs@a‘:foiﬂhﬁdﬁmaa;%&amh:dehhmwefﬂaembum

24. In a syst e Phitchiied an isRrinbbt dnfrged RLibh 20dan JMIFE Lebliok Rbdihghd kR HkRigARENT
conpri ses bl id S8 b g&m&g&aﬁw&w&l dﬂmaausn ﬁi@lnﬁ aed
sect.ion of the tubu ar unit T enn ec

t her eof . 10 section to increase the velocity ofthe produ f com iﬁﬂ% tm h in
claim 18, wheri n“lbslafplﬁﬁ%mﬁwu@@fmf@w@ﬂmm ng an eI ongat ed
passage, said tubular unit being positioned in said structure for discharge
of products of conpust i 1aRsybténl 4 sct 19ih ielinh 28) GhekelhisHdiigliion adesl cilipiebar ge

end of the tubul ar.Mftgmn@mmmroaamea?dﬂhﬁasscuommmunpsmnwﬁ@&.&?daagrSal d
passage domnstrea ty ular unit, said rupture disc belng ruptured by

15 t he proﬂycts 5?mcoﬁ5ust|on eX|t|ng fromthe discharge end of the

tubul ar unit. 25 30
25. In a system as sct forth in claim 18, wherein is provided stmcture defining

an elongated passage, said tubular unit being positioned in said structure for discharge of products

of combustion into the passage through said discharge end of the tubular unit, and a rupture disc _-

normally closing said passage downstream of the tubular unit, said rupture disc being ruptured by
15 the products of combustion exiting from the discharge end of the tubular unit.
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