' €3eGBBCE4PE6F6FTG n3DESCRI PTI ON | NI TI ATOR TECHNI CAL FI ELD  The present
invention relates to an initiator to be incorporated in, for exanple, an
inflator of an airbag apparatus to be nounted in a vehicle. BACKGROUND ART
A conventional initiator of this kind includes a pair of electrode pins

hel d together via an insulating nenber; a bridge wire connected to the

el ectrode pins and generating heat upon energizati Q@ lWniRtnabl € mat eri al
(an initiating explosive) which is ignited through u@g‘mm&mm‘ heat
generate yjdge wire; and a casing (capsul onmodati ng t he
bri dge mﬁr@/%ﬁgﬁ-tr eNi gnitable material in a seal ed con®n, as discl osed

in, for exanple, Japanese Patent Application Laid-Open (kokaji) No.
11-301402. In the above-nenti oned conventional i ni Mﬁmﬂwﬁ%m irection in
whi ch thﬁ}lﬁjlﬁﬁ?ﬁde pins extend (hereinafter calle i ng
directio and” the flame propagation direction,qf the*dogitable materi al

(initiating explosive) are substantially the sanme (substantially aligned
with each other). As a result, the initiator provides poor diversity inits

manner otel. ieg‘!_nppél_dn sone cases, involve | ow propagation efficiency of
flame en Fg@i[“ a gas-generating material contained in an inflator or poor

workability in f i€ i € indwrpetgetrindfrpi ns.
DI SCLOSURE OF #I—h%r H%\?%mwﬁh %btggltéeﬁfﬁgﬁﬁgggoeglnénti 8ned probl ens, the

present invention RLOVJ Nl 4 i B8 d in @Qehitid.at or and
adapt ed F&‘amR'SgQPRPﬁ%k??? @t%Mi?@hgﬁat%g?&gﬁagn ofl fl a?re from an
initiating explosive to a gas generator of the inflator) wherein flane is

propagated fromthe initiating . explosive to the gas generator along a
pluralit ' N Since flane is propagated fromthe initiating
expl osi v?@é%éﬁ‘m[?:@gr to the gas generator (gas-generating material)
of the inflatoryal bk othikin@GhbpRes  pairerf esdterde pisbe
efficiently prd%gagpg%ﬁ?@élﬁh@ag%soggh%r'at or (gas- ggnerati ng material),

(
t her eby z{legﬁgﬁggﬁ,ae? vid gﬁ)qﬁlg%ﬁtﬂhé%e bGP & wgbwe ebnhbeétedit® t@ener at or

{gas-gen eri a nflator. The present invention further

- gendl=Y iy "ML €11 hd T hfTator , on fu

Phe. i ni 1 408D R e A P o e ol o ve to
tar..of. the 1,nf; ; rebpqt \dH Ed ' d

T asea pana PR e o B o e T g o osi ve.

For acceltd B1a RBEBE I R | o T oe v, The
ruptur e- agcel of A TR nAREFAIGh S S8alclRioHdMIGH, dd@istivsedan, for

example, Japanese Patent Application Laid-Open (kokai) No. 11-301402.

In the above-mentioned conventional initiator, the direction in which

the electrode pins extend (hereinafter called the "extending direction") and

the flame propagation direction of the ignitable material (initiating explosive)

are substantially the same (substantially aligned with each other). Asa

result, the initiator provides poor diversity in its manner of use and may, in

some cases, involve low propagation efficiency of flame energy to a

gas-generating material contained in an inflator or poor workability in terms

of connection of a connector to the electrode pins.

DISCLOSURE OF THE INVENTION



portion of the capsule upon ignition of the initiating explosive contained
.in the capsule. Therefore, in the case where the gas generator
(gas-generating material) is disposed outside the tubular portion of the
capsule, flame energy can be efficiently propagated fromthe initiating
explosive to the gas generator (gas-generating material), thereby enhancing
a trigger action (ignitability) of the gas generator (gas-generating
material) in the inflator. Flame nay be propagated fromthe initiating

expl osive to tigsgRS tRe alifREM@NEbNEH PIEbRers thal jregent indienteni ons. Thi s
feature relating to the direction of flanme propagati on enhances the

effici e'}ﬁ%vﬂfesoéﬁm?ﬂéwr%&bofétéﬂﬁnQiﬂﬁirn_gl)étcfrralm tbepied to wiggeg teepl osi ve to
t he gas 'generator (gas-generating material) of the inflator, thereby

further 'ﬁﬂgﬁ}ﬁé@@eﬁ’fd kioRCdii R & ifidth te@binktidiing @fplosieedas gaser at or

(gas-gen I'ng 1 _ in the inflator. The present invention further

pr ovi desy @l SRRl inhBfoP! RREALIRYIAIe Aptddgived framd tadamitiathg o L1 1 gger
the infl&TOF 4 rough propagation of flane froman initiating explosive to a
gas geneL iligkiRiolie dd¥ séidatorhiBhgidnphirsiityufidieictionsonpri ses an el ect rode
pinto r'ch-el’ectricity’I's supplied for igniting the initiating explosive,
and the extendgpg (dydGetis gPo(PE eﬂe@?ﬁ‘dm(tﬁe%itibhﬁ?@xptrisi‘wlef Hignirtitcatoe
connected to a connector an éhe direction of flanme propagation fromthe

initiati @hggggg,ite}ﬁgrétg% Q}%\;ﬁ?ﬁe%ﬁh@f@h@ériélpbﬂt@irﬁl@wﬁabagm phaalityhe

directio each other. This feature relating to the

angl e beBY\ﬁﬁBcﬁg’r‘?s qgc{r{.‘%gﬂgg%}, LAS be! ShEIRAg ftopagated foethd gati on of flame

propagat ron énhance ree of freedomin ternms of connection of the

connect Oéﬁf'\g*a{tpﬁ é&%ﬁﬁ&ﬁé’%‘?in@i Matdrify, tHErehemsandnaer iigger iaclionn ter ns

connect i ofnector “to the electrode pin. In this case, flanme my

be propa@g@ﬁggg‘,im@frtns sddg%ér,ﬁ]rgg& (9ﬁglgl§ié/rﬁtihg rhdterig§singhedntiator. al ong a

pluralit i ons. Initiator may further conprise a

cl osed: bot tomegyubiat FFRAbR flithereRMBIahintatdidncoitdratsdip ampl osi ve;
(0}

and a tubul ar portion e capsule may conprise rupture-accel erating

means fo ' 4REInfl&tdr th@ughf probaghatiohiditfiange &opl osi ve.
When thehbffagéghﬁa%ddg?%%wgﬁg, rt he r;])I ural i tyggfp dlbr gcti ons of flanme 3
propagat i gn& §eshie adhERabH BN theNirflatsre syrereirt thet indiader s of the
capsul e, ampcﬁﬁéﬁld papr"gﬁvgﬁ vvidIJh ?he extending direction of a tubular

portion %Brﬁlﬁ}gse%?ﬁg:\ﬂs%d-ﬁm}nbgﬂhbbl@xfﬂ_c@bsbl&fdr@cbb&trhodaﬁtxg)lhmi ve cont ai ned

in the caps _ rupture-accel erati ng nmeans accel erates rupture of the

tubul ar 'ini'ﬂgfiﬁg%&g%dsi\t/élearfcﬁﬁwﬂ)@a? ko ot tiecapsulelcomgprisesct i ons

i ncl udi ng opposit Irections wth respect to the axis of thgmcapsul e.

Ther ef or Lnal he accelaratingaupture rgigmitien ohthematerial ) is
di sposedqgajfd}edéel?cteﬁg%tﬂﬂgﬁlﬁggn%orti on of t?e gaps%ﬁ? and al ong directions

i ncl udi ngnfﬁ%ﬂﬂgié)ﬁ)lggi{,@pti ons with respect to the axis of the capsule,
flanme energy can be efficiently propagated fromthe initiating explosive to
the gas generatfe (@RErdd8pssIaFAIIGY MG @dcelertates alptusnbatte hpuar ri gger
action (ignitabili t"s)ﬁ of the gas generator (gas-generating rrar';ﬁ%ri al) in the
inflator. r idiAtors offie fretiatinperpiosienoentainad or t i on
connecti %&ﬁhéﬁdgﬁﬁgﬁsgﬁ%ﬁ% a bottom porf%)i oﬁl of the capsule, and the
plurality.ef el | PREreIbrd, ik ihe RROPABRreahergas genenader di rect i ons
substantially 'perpendi cular to the surface of the corner connection
portion. @ést-%@ﬁer%ﬁﬁ mifeeiahUs ‘dReostd bbsidetietubtangattioonofdbet i on may
conpri se pture-accél erating neans. for accelerating rupture upon ignition
of the i”éé;&ﬁ{rhnﬂlaﬁérﬂrféby%anw@eﬁimtty oropRigatde from theiriitigtingpl osi ve
contai ned’i'n the capsul e,y the rupture-accelerating nmeans acc;{hera'g es
rupture o i r L &ratdtf (qhBRyeraratihg ratetial)s tied febyterthadicirgy
directi onéxélﬁgivtgai%#gaaqar%g%ﬁ%%s s(gbsfganti al | g perpendi cul ar to the surface
of the cop AGabPa0RsH gi Rit&Sility) O thd BREJarerhtdrrghbaerrsating enatering igas
gener at or ?g g-genera ng mat'erial) i s disposed outside the capsul e and

al ong di rﬁ{é iffidgor. Ncl udi ng directions substantially perpendicular to the
surface of the corner connection portion, flanme energy can be efficiently
propagat ed frongidge in’i‘é)f belrfgadatedsidmanievaitiating expisive do¢hages
(gas-generating material), thereby enhancing



a trigger action (ignitability) of the gas generator (gas-generating
.material) in the inflator. Wen the present invention is practiced, the
capsul e may conprise gui de neans for guiding detonation force induced from
ignition of the initiating explosive toward the rupture-accel erating neans.
Since the gui de neans gui des detonation force toward the

rupt ure-accel erati ng neans, the rupture-accelerating neans is enhanced in
terms of acceleration of rupture. Further, the rupture-accel erati ng neans

may be i%ér’?é}%tté‘r'%ﬁé%‘iﬂﬂﬁal‘?ﬁ?%%ié&bﬂ@?nfﬁﬂs serthré heltingtetiye h of t he

cor ner nnection podrtlon of the capsule is weakened as conpared wth that
of the tyiPUliasn BPRAKRHBBACRAbH ARRLLS e effidibrog apprmagaTion of
eni ng a

st rengt h=wea means cel erates rupture at the corner connection

porti On'flélﬂﬁt ;Ae;rpﬁﬁffcﬁpé&@%iﬁhﬁﬁg%&b’fd@@gﬁﬂiH&gﬁ@@@ﬂemr be a configuration

such t hat e ness of “the corner connection portion of the

capsul e @S[_ﬁg;fg,%%ngﬁga%g@{ ﬁfim@? infatdrathé&reby Herthebehhangiogtd tiggemd bot t om

portion e caps e strengt h-weakeni ng neans may be a fragile
part proyij idhi rafdt @RistdeneratingeaieripgilingheThese
strengt hg%@ﬁé@méﬁm%qﬁg e of si rrpﬂ@(eé c%nfi guration. In this case, the
fragile Wr%'rmy be a groove. The groove can be forned sinply and

i nexpens & y. Wien the present invention is practiced, the

ruptur e- accel gLl . BRARS RN FAbs SRS dEsEAhaNang ineomdrawa inga ed such

that strength o ul'ar portion of the capsule is weakened as conpared

W th t ham%g?(r:) Fﬁd BAGLLPY ﬁg‘frﬁ]de#?itﬁfa ihflftof aMoUigh- propagatigniof flamefrothe

initiati osive ' con the capsul €, rupture of the tubul ar

port 1 on ah hRGAERRIISSTYS 19eFEAELeherkiby oMBRnmfiaton bivcram theuniiaton | n

whi ch st ar~h portion of the capsule is weakened as

conpar odc¥ilideitn SlechiRfidphligTumentdiotuiely WsuppRsdlar igiiegater e, in fhe

case whe € gas generator (gas-generating material) is disposed outside

the tubulafi PG e shfe, Ry fRPexRkirld aBcRIPOOH peRtion of ¢hé blactrudey

pr opag e Initrating explosive to the gas generator

(gas- genﬁfrﬁd.y ?3048?{1‘%%&@& Yo aldifin@RYoreaHtR e BBedidr bfBameaptopanation

(ignitab € gas generator (gas-generating material) in the

inflator U itiafi o%f\ﬁé {bm@!rjs@' BEcFRBP formpnhgle soohitgat titd on such
t hat thefrv?/a Itﬁgﬁriﬁ'gﬁ{r@ s?§( ¥ t| e tubuTar lgporti on of the capsule is reduced as

compar ed yfel-fohlatre Hot ignBalitieaeR dsér. of the capsul e, or the |
st rengt h-weakening neans™nay be a fragile part provided at the tubul ar

portion of the {ap§liBre FE1BERY S tREGNGIeBBkPEEMtheaTpartiprtaithise of sinpl e
configuration. In this case, ?he fragile part may be a groove. The groove

can be f %ﬁ@a?'oéégm ¥n@NHe IdABBRTfRINe pftsagdticnghhaneskihe degresels may be
a configuration such that the

freedom in terms of connection of the connector to the electrode pin,

thereby enhancing workability in terms connection of the connector to the

electrode pin.

In this case, flame may be propagated from the initiating explosive to
the gas generator along a plurality of directions. Further, the initiator may
further comprise a closed-bottomed tubular capsule for accommodating the
initiating explosive; and a tubular portion of the capsule may comprise
rupture-accelerating means for accelerating rupture upon ignition of the
initiating explosive.

When the present is practiced, the plurality of directions of flame



bottom portion of the capsule convexly protrudes into the interior of the
.capsule so as to relatively weaken strength of the tubular portion. Since
i npartnment of a convex shape to the bottom portion of the capsul e enhances
rigidity of the bottomportion, rupture of the tubular portion of the

capsul e precedes rupture of the bottom portion. Therefore, in the case

where the gas generator (gas-generating material) is disposed outside the
tubul ar portion of the capsule, flame energy can be efficiently propagated

fromthe foitiad o itdai R abSpedtaashgands af t
Pk&@%@ﬁ%ﬁﬂn PRl &/ 8pp SsitdBir8ForienRn atopedtgasthg ey

mat eri al eby enhancing a trigger action (ignitability) of the gas
generat o

’ ; | ' kBnkitRy dirddtinost. a tubdlar poetisreof a
fragile Bgﬁgaﬁ@agﬂﬂgﬁﬁg’\%ﬂ@wﬁw ?Le)ee)'ktggu@r lporti on %fu6 ?he capsul e and
i s biase th iQRRiBATIftRA iMtiating expRBHeecoitamen potid i on
correspoﬂ?ﬁé %éﬁ%glet.hgup% 'gﬂlgﬂcﬁgeg;ﬂgﬁéﬁgeo? t he (l:)ottom portion. The
fragile %?h&uﬂ% thd¢ gﬂpgla”tfceﬁ)é}'é‘iibgﬁné&ﬁ@bééé]bmeélmbw_rr@ oifthé hebtilabul ar
portion, erepy &nh ncing the efficiency of propagation of flane energy
fromthe jpjtiaki IN4% | ecasas indadingesspadiieng
mat eri al )D.Oﬂ'é]'l‘ﬁf]il‘@ggg?g’!‘%tswgf% gg??%dgagré?grréy be algr oove. The groove can

be Tormed; si-FRh% K (b H5REPTHY Bs oMbRcdpieIRr EFRBIefory dnttheTase

practiced, the rupture- accePeratl ng nmeans nmay be detonation-force-enhancing

means | ”g{{ﬁ{iﬁghgg%gé’upanm%; figi0Bahb Rftingnarr Belibpaasedutside tieo t Ubul ar

portion eIrsg hat to 'be i nposed on the bottom

por ti on gf,p L1 (GARSHIT thd RapdalCATd it @réqioMRNABRIdNG Bppositensur es

rupture ar portron o apsul e upon ignition of the

rupture e b tron-ot e upor O "

the gas QU BV LEOERa e i e, e Oy o et ho tubul ar
N e S ! de the

D opagat elP G HBaGRIq B, RS Ratfeltiosiph rE M daBemerorent 1Y

(gas- ge”e(rglﬁtﬁ'gg%ogagiﬁé'rﬁé%eri&)h?ﬁ&%yeémﬁamwaaﬁ géaeiorngighnability) of

(ignitabi gas generator (gas-generating material) in the

nflator L ddsnGAREy (d4\qBREQAM MEIRICR BRNANSIoR Means may be

i npl enente unt of an initiating explosive for rupturing

t he tubul ar por,glijmeeftgg{&%gggfésmla&dmm@h@orﬁ@mﬁMﬁwf peationni ti ati ng,

expl osive for rupturin ottom portion of the capsule or such that an

| ni U ati gy bl e fBldrYibhdhd 4 @okhlbartiopCsl thercafsulcandisal € 1S

greater i fon torc an an initiating explosive for rupturing the

bot t om po,g,h;gnyg,:‘f %{é@ﬁ?@%ﬁ&fﬁ-rﬁ%@@é@tmwﬁnélgdéﬁi@ﬂ‘ﬂi@mi ng means can

i ncrease,”1'n a onation forcCe to be inposed on the tubular

portion o - RAseldicdiar $0 Rasaravé bhtridbrrier degniectiongubron.t he
bottom poérlfkls%ﬁng?”\{ ﬁg capcgﬁ?{e.r When the present invention is practiced, the

angl e bet ueps; bhge Cifleadiate 8 iRebowRr ebnaebior portiall mayecahpdseode pin to
be connected to a connector and the direction of flame propagation fromthe

initiati nﬂpﬁﬁ@-%h&%ré’%fg hfearidPrr aitbrRIrbting fuptags epen ighitisnfafdaher e rel ati ng
a

to angl e ows the connector to be easily connected to the el ectrode pin

al ong t hein%eftm'tb?ﬁlé)gﬂfe?e”ghsm itibA df hige Hifiawid erplokivid eomtafmexpaygat i on,

t her eby faci the cohnection work. In this case, the angle may be

formed by ' BecelepsinPaRapisaccEldratdengditare vbthe can be
carried oméegf&?r%ﬁ%’ gﬁéc;ﬂiiﬂgg&%ensi vel y.g)BRI EF DESCRI PTI ON OF THE DRAW NGS

oo RAPELEERE o E bt Al afend srgranectmm reogou vg o
enl arged FREHiGNASuBERWLRNG WergehdiBulanitd tidé surfate lof the Torner connection

portion. Therefore, in the case where the gas generator (gas-generating

material) is disposed outside the capsule and along directions including

directions substantially perpendicular to the surface of the corner connection

portion, flame energy can be efficiently propagated from the initiating



FIG 3 is a sectional view showing a first nodified enbodi nent of the
dnitiator of FIG 2; FIG 4 is a sectional view showing a second nodified
enbodi ment of the initiator of FIG 2; FIG 5 is a sectional view show ng a
third nodified enbodinent of the initiator of FIG 2; FIG 6 is a sectional
view showing a fourth nodified enbodinent of the initiator of FIG 2; FIG
7 is a sectional view showing a fifth nodified enbodi nent of the initiator
of FIG 2; and s FIG 8 is a schematic side viewwith a partial cross
secti on, ] (R o SndeshMBs-§éndratihgirharirian), fiverebyi e arzindie
pr esent ?%g%\\t@gﬁ%gg'% SEDE PR CAR%évl NG THE I'NVENTI ON An enbodi nent
of the p | ibAadily) d1Me sd%?é‘zfériahﬁ whtderidrating avategal) ifFl G 1
shows anégﬁrﬁ@%ri %}Kﬁglgﬁ%ﬂw)an initg%i ator 20 ggcordi ng to an enbodi nent of
t he presg tiningycﬁntion is incorporated in an inflator for use in an air bag
apparatus for protecting heads of persons sitting in front and rear seats
of a vehicle. | ’ JeMtionds practicetNtthe ¢ apeuld wayldomapfise nounti ng
%f"en' fife Brte%e.n%gn ]_e?ﬁ P . ape

the initiator and a casin The 'nounting portion 11 a is |located at a

I i tudinall [ ; ' 7 iGARI i 11 includ
| ar ge. craie EERR oG LR e O ot e on the front

and 1 ear i 6 SLABRRA! ey 8 fupliReTRuBldEnganchen 18w gads contain

a gas-gew materi al conmbustion accel erator 13. The casing 11

is dispo 3 ' O Pustliré acebleghting fearisatige- vol ume
chanber ﬁ%ﬁ@ggg?ﬁéﬁ@etn chleéég%?%ilﬁthr%uéhav\hi ch gags i s di scharged

into a f f%@%&%@'{%@ Eﬁ%}éﬁs‘. Remiidednin3érat ciactelerafion 39 rugiuee.

smal | -vo as gas outlet holes 11 c1 through which gas is

di schar ged i nt g, fepaheSeRiardl décdifdiflol HBaRgmhapBeBlrerigthieationitgg 30,

The gas-generating na I's 12 are 1gnited and conbust upon , exposure to

flame enﬁ{%%kﬁﬁgﬁg&g?g %ggg‘&hg?sfrah%fh%ﬂhe%rlﬂlépBohﬁéét'idrpﬁpﬂforidjfe

initiato I'n opposition to each other with respect to

the init ‘gﬁ% Rh08(he iINFeARUHUIPLS BASEBY Hift M2l ot Iharaoilas Pbitidroantabl e

expl osi v ar-to ninitiating explosive 25 of the

O L2t Obotm BB 4 e bspdlRec! MR GG IveakaRhg éans aobutstates of the

correspondi ng s-gener at material s 12, and are disposed in the

cor r epopdh i 4Rng BBRIEH dithdBHoR Brtion12 1tnieaases Beadi ngend por ti ons
(front and rear end portions ,

strength-weakening means may be a configuration such that the wall

thickness of the corner connection portion of the capsule is reduced as

compared with that of the tubular portion and bottom portion of the capsule,

or the strength-weakening means may be a fragile part provided at the

corner connection portion of the capsule. These strength-weakening

means can be of simple configuration. In this case, the fragile part may be

a groove. The groove can be formed simply and inexpensively.

When the present invention is practiced, the rupture-accelerating
means may be strength-weakening means configured s'uch that strength of
the tubular portion of the capsule is weakened as compared with that of the
bottom portion of the capsule.  Upon ignition of the initiating explosive

contained in the capsule, rupture of the tubular portion of the capsule is

accelerated by means of the configuration in which strength of the tubular



within the casing 11 ) located away fromthe initiator 20. As shown in the

.enlarged view of FIG 2, the initiator 20 includes a pair of electrode pins

21 a and 21 b; a conductive header 22; an insulating nenber 23; a bridge
wire 24; an initiating explosive (powder) 25; a netallic capsule 26; a
resin capsule 27; and a resin nold 28. One electrode pin 21 ais integrally
attached to the conductive header-22. A portion (a portion extending

t hrough and out fromthe resin nold 28) of the electrode pin 21 a to be

connect ed, kAo CHAESE Qe 4 widakehbHaisecb hpatdwwithehanaf thel bottornn FI G 2
ext ends ﬁﬁ theoverti cal direction in FIG 2. The other electrode pin 21 b

s | ntegpahioh 8t RCbasIe. t TherarAschithe dusedsheR2the gad Generol al | ng

menber 2 A portion (a portion extending through and out fromthe resin
mol d 28) (%s-ﬁﬁﬁe%tﬁ‘@ g s dikpbsta duesigertnectipalar pottitn obteect or 40
extends i the vertical direction in FIG 2. The conductive header 22 is

formed f EhERJY dart BBEHEIRKE ateddr@mdikiinitatiogl shape and
has a hoFgﬁégg’?gﬁ?ed tﬁjg}rei n coaxi al Igl/m(bhegi nsul ati ng nmenber 23 is forned

into a cylid 28 RRArA18F (Fad-hensahintphatéda) fthersy emtareding

coaxi al | é&b[ﬁ%é\li et:@gdegpi n 21 l()g?{i1 sbti ght Irdygofi tted into the through-hole
23a to theh i iiablith) dEfel daPheserator (gis-geseratingmyatesiaen 23. The
i nsul ati %@.@Q&%@n@@ﬁ@gﬁt‘gp h\Pe)lat -resglbstgnt, pretsg;?r e-resistant glass and is
tightly ftﬁ%ﬁﬁfﬂa ppto the hole 22a of the conductive header 22 to thereby be
coaxially ixec} I'n place in the conductive header 22. The bridge wire 24 is

connected to t C Wih-wdake@Rg rheahfenapbductonfigunatioresualz,
t her eby i ndi reﬁ@%’rf”ﬁ%‘é@ he e?ectrgde pi ns éZ)}i a and 10 21 b. Upon

ener gi b}, A AHANKABSE LTS Al Poridh of thBbaRbule itiedubed dge wire 24
ea

gener at es o thereby ignite the initiating explosive 25. The

initiatl .rﬁﬁ‘é’tle‘asxhﬁ‘t’ﬁtlgét fttﬂgeddiﬁ{m‘ﬂdrﬁbﬁ be it bﬁﬁ@ul@, pettdt, is contained in

10 b - h . .
the netallic capsule 26 1n a sealed condition ile being partially in

contact WhidhdthGydiRefHiflg hdahthay B alfRigilel part papsided at6he sutamed into a

cl osed-botto ul ar”shape (a’cupli ke shape) and is configured such that

the wal | Ji; 1b eIk heth-wBAkepinganeans cas heoabsimgdewi t h
t hat of g@?b%ﬁ%ﬁapglﬁl%Ggﬁé@ererby@t{hhe t ubul gr portion 26b is rupturable

upon i gnit{ @ Ahe itk akk LEifd Bartdhay He apecovey ehide goooveon of the
metallic c’f:dgg@ﬁjl?é“érg i !srpjhﬁé*r) %%%?%tﬁﬂg gaitt'gtched, yt hrough wel ding or the I|ike,

to the o%fgtggifgﬁﬁgﬂ%hﬁﬁpyi&l,d fidxpepeively.t he conductive header 22. G ooves
eac

26b1 and avi hg a V-shaped cross section are provided on the

outer surface ofnd BfehyhwankBAig PeaRbinay behe confighiationcaysbuhet I8 at t he
right and left positions in FIG 2 (two positions |ocated in opposition to

each ot hasoyhhhdrsRRthé @apbelededrivexly pluariddwinio tipointedar abie. The
grooves 26%1 and 26b2 serve as the rupture-accel erating neans, the

tsth ;etngt h'd’ﬁ?éiﬂ’@is!&%é@@ati@lx%ﬁernaﬁrérﬁgth_arftt_l'\eftobum(p@lr’@ixnr_at i Bpaeupt ure of
> tubul ar portion 26b which arises upon ignition of the initiating
expl osi vgpgfartment of a convex shape to the bottom portion of the capsule
enhances rigidity of the bottom portion, rupture of the tubular portion of the
capsule precedes rupture of the bottom portion. Therefore, in the case
where the gas generator (gas-generating material) is disposed outside the
tubular portion of the capsule, flame energy can be efficiently propagated
from the initiating explosive to the gas generator (gas-generating material),
thereby enhancing a trigger action (ignitability) of the gas generator
(gas-generating material) in the inflator.

In this case, a fragile part may be provided at the tubular portion of



The resin capsule 27 is forned into a cl osed-bottoned tubul ar shape (a
.cuplike shape) and is fitted to the netallic capsule 26 in such. a manner
as to rupture when a part of the tubular portion 26b of the netallic
capsule 26 ruptures upon ignition of the initiating explosive 25. The resin
nold 28 is nolded in such a manner as to integrally retain connections

bet ween conponent parts such as the electrode pins 21 a and 21 b, the
conductive header 22, the insulating nmenber 23, the netallic capsule 26,

and the | Rvard thETBREIh P ries b tie 28psilerfreanmect i on to
t he CO”%@%?%P%??@?%P%%&%& aanr end porti gﬂ) of the resin nold 28. The

| hus- conldsiiniPdolr8bbAkfly OBl heaRicpveR!snepasiftemotapmipattisn, n_the
g nmanner. on |

fol |l ow nition of the initiating explosive 25 as a .

't . ! - : A 26b of
e met a1 R D R e T | o1 1 posi 1 ons. (1

uptures at the two right-and-left positions (the

Post t1 oNBABAT thdrBBy UrhANerile MRS Sopabanonal flamdblerdy /s a

resul t, resin caps ruptures, "a ane propagates fromthe

initiati l.08i ; It dneg efiaterial)l2 al on

t wo o;ﬁpc}cgc?q]gﬁgilﬁg@ﬁgﬁ%&@?lb?ﬁ%g?@ ng eﬁﬁaﬁgg?%ns iatrilﬁ?zl G 2|. )Ther ef o?e,
in the i 1 ) | 9 Aeo\ad tag beefoemeal s 12 of
the inf ﬁgtﬁﬁ}Svﬁﬁégfrtg%m%%%%h%fg%?geal%de&féubgl‘;g?gporti on 26b of the

metallic.; : nergy can be efficiently propagated fromthe
initiat i%ﬁ‘@%}@s‘ﬁg’ép%ﬁgg"’fhe initiator 20 to the gas-generating materials

12 of the inflghod, ¢ [])lie@%g?PWe%Bﬁ%HI‘QcM&,gE@irﬁéﬂ@ir@etdte@ératihg

gas-generating materi a Inthe inflator 10. In the above-descri bed

embodi m@%@p%iﬂé%?g)‘g?g%@gkign-fa[cé-ﬂﬁnﬁﬁ&iﬁyﬂ16aﬁ§ﬂﬁﬂ|e¢n@r@te@f sudrethiani tiator 20.

assumnes tubul ar shape Conposed of the bottom portion 26a

R e A S T LA

can be in 3to ol I owi ng descri ption of

modi fi ed @%ﬂir{éﬁﬁ;&riﬁ\ggiﬁt\ $3F015 P BBEBM Paftion of theheapsuilé] alfoe 20 whose

shapes a? ose conponent parts whose shapes renain
unchangede Al ey ARl 4 difafieEMeaRE AIRFEs RUFa b tRTlliahportion of

above- deScéri enpbodi nent and the nodifi ed enbodi nents to be descri bed

bel ow, éﬁ@%ﬂ%ﬁﬁ)@f@%tg&{ bPihd NRIRRTg égpleBivelamhtaihdd inlthetdamsuitedi f i ed

enbodi nen the nmetallic capsule 26 of the initiator 20

| nel udes-rhBR.BAL AR ERAING G2 huhutabr Rgad-benefiing materal & ner

connecti on portion c, which connectS the bottom portion 26a and the

t ubul ar ' idehe tBularfUribA®T IheicapBele; dlants energyecan be portion
26C is rg%tgggaaéﬁggjgp@r%egﬁm}atﬂhat of thetpbottom portion 26a and that of

the t ubutladhhiiodisigfhy fIBpaGated RorpieahiiRaMgEntplostvpottheryasse | s
rupturabl e upon itgnitionof the initiating explosive 25.

generator (gas-generating material), thereby enhancing a trigger action
| (ignitability) of the gas generator (gas-generating material) in the inflator.

In this case, the detonation-force-enhancing means may be
implemented such that the amount of an initiating explosive for rupturing the
tubular portion of the capsule is greater than that of an initiating explosive
for rupturing the bottom portion of the capsule or such that an initiating
explosive for rupturing the tubular portion of the capsule is greater in
detonation force than an initiating explosive for rupturing the bottom portion

of the capsule. This detonation-force-enhancing means can increase, in a

simple manner, detonation force to be imposed on the tubular portion of the

1



G ooves 26¢l and 26¢2 each having a V-shaped cross section are provided on
.the inclined surface of the corner connection portion 26¢c of the netallic
capsule 26 at the right and left positions in FIG 3. The grooves 26c¢cl and
26c2 serve as the rupture-accel erating neans, the strength-weakeni ng neans,
or the fragile part, for accelerating rupture of the corner connection
portion 26¢c which arises upon ignition of the initiating explosive 25. A
taper portion 26al assunm ng a convex shape is formed on the bottom portion
26a such _th | r t: UV b I i3ni gftiBet he

interi orCéPgﬁlﬁgaénlé&@IB%r%d &\gg{sﬁ\%fétgggble on da pos???g%ﬁc%r;ﬂegpondi ng to the
gr ooves §$§%ﬁ?nd 26c2. The taper portion 26al functions to enhance strength
of the b portion 26a and functions as gui de nmeans for guiding

det onat i on or g, 4 nAuC ML LEATHIGRId] ADREHERE, theidrihe eawexRlnsi ve 25

toward portion I C capsu where the grooves 26¢cl and 26c¢2 are

For med. Tt | W3 iRt AurefpSARACLITRB!ol 0Ly U1 BEBRBcial dha 1 ol 0w no

manner . n-of Initiating exp as a result of

onT S 22l M A5G B At ilopian spmBRE opuRg: ) on 26c o

the neta s at t right-and-left positions (the

ocul o BbloRYe MG O% SRSR NG S de s, i MR RN 0 2O T e
tuo. df r caPBRaNS st ieiotfh b BaPRERahh S SR RRBRI T e BT SR e ' The
gas- qenolBEg b BRhYcBr3B3ne IR & iars gepEFIRAIRERENE  de the
subst ant PRGBSt bR, o I ot Ao PRI PR BHOmEd by

i 1 at | 828 pb BBy ALt SFRLCRE . TP e o Bl e ot al s
gas gener i PHARAISTIATENE Y Cho™ ni [t or 107 I n the modi fi ed enbod ment
showmn in FIG 4, the netallic capsule 26 of the initiator 20 includes the
bottom portion 26a and the tubular portion 26b and is configured such that
hat of  (H o LEn R TN B o RRRINGE bt ar por ti on 260 1

rupt urabl e upong,i-gni t.i e Ji i 7 Ic¥6s< 8ectdi$ Bhovan

i nternedi ate pgzrlpﬂgf fstﬁgcﬁ%@ﬁtﬁgré'%%% owﬂg‘Gﬁbi%b%gv?m?en?can groovgs 26b1
and 26b2 e ' =Sha ; t 4 Pino¥htsd; on the outer
surface 6¥?§ﬁgngmégﬁé§fggﬁﬁﬁgﬁﬂi(%Qﬁggﬁﬁﬁgﬁ%qWEFEnpositions in FIG 4. The
grooves 26b1 and2ep SehiargBa JuBbHRE el SEGHNGIAbIAMAtGAGRFIG.E

st rengt h- weakeni ng heans, or “the tragile part, for accelerating rupture of
the tubular porgi 6 b Bl | ARt ThAdified enSodiRidritasfithe

expl osive 25. fﬂg9§§§1?gﬁgggﬁ?ﬁﬁ%ﬁﬁﬁgHPﬁ J%gghgg@?fon 26b functions to
reduce st. he. tubul ar portion 26b and functions as gui de neans for
gui di ng dbﬁgﬂéFPgﬁugbéte i nduced fromignition of the initiating explosive

25 toward porti AN : ; Ashotimkbntiofl 26b2
are fornmed. 14 @I'?frhzgfst%‘astg%géh?ll \ég%@r%ﬁgd%\@ngﬁﬁ%pﬁg@wﬁ operates in the

follow n ighition of the initiating explosive 25 as a result
of energ?ggﬁﬁgﬁﬁ8¥bfﬁgab?1dge wire 24, the tubular portion 26b of the

metallic capsul @il iIBINRB AL viblEsidWRinG! & MirdRibdifiéd eRtdiment of t he

positions where e grooves are formed) in FIG 4. As a

result, t I esi | g. 27 ruptures, and fl anme propagates fromthe
initiatin %%yﬁﬁggfégpgg'?b t he opposite gas-generating materials 12 al ong

two opposite di ppetdons, Qb g&fo {2 fhii®s i dtified enfideliment Ber ef or e,
in the case whe g?’%gpéﬁﬁﬁﬁoﬁhggF )h?ﬁéag%é-generating materials 12 of
the inflagaor. i spgsed outside the tubular portion 26b of the
nmetallic ﬁgﬁgﬁﬁggégfgyﬁagb energy can be efficiently propagated fromthe

initiating expl Eg(i?.vﬁéggts%fctitorﬁél e, él%\ﬂig]gtzﬁ 9 hBaifidaSeaBBaIMEh TGS that er i al s

12 of the infla er eby enhanci n e ignitability of the

gas- gener at. . i al 2 in the inflator 10. In the nodified enbodi nent
shown in EV%Q%%E?EWQ'%E?Q lic capsule 26 of the initiator 20 includes the
bottom portion 26a and the tubular portion 26b and is configured such that
the wall thickness of the tubular portion 26b is reduced as conpared with
that of the bottom portion 26a) whereby the tubular portion 26b is
rupturabl e upon ignition of the initiating explosive 25. G ooves 26bl and
26b2 each having a V-shaped cross section are provided on the outer surface
of the tubular portion 26b of the netallic capsule 26 at the right and left
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fragile part, for accelerating rupture of the tubular portion 26b which
.arises upon ignition of the initiating explosive 25. A taper portion 26al
assum ng a convex shape is forned on the 15 bottom portion 26a such that
atip part thereof protrudes upward in FIG 5 into the interior of the
metallic capsule 26 beyond a position corresponding to the grooves 26bl and
26b2. The taper portion 26al functions to enhance strength of the bottom
portion 26a so as to relatively weaken strength of the tubular portion 26b
and functions Mg glisdespRanatit Afddvied Rahdebanalicedss seeton, rstonedgf r om
ignition of the initiating explosive 25 toward portions of nmetallic capsule
26 wher Y;%Em - ' inerioade presehtingentoni gur ed

enbodi nganriﬁﬁ?géﬁ'% %ﬁgé&?@?@ﬁﬁ%haeﬁ;og?llngv&ﬁﬁg rreanner. Upon ignition of the
initiating explosive 25 as a result of energization of the bridge wire 24,
the tubul ar portion 26b of the netallic capsule 26 ruptures at the two

ri ght - ange S§TMOTRE IFORTARRYINBPOIUT THE TVENTION grooves 26b1 and 26b2 are

formed) Tn As a result, the resin capsule 27 ruptures, and flane

propagat es froq gy ddiinehtbt ik Breddttiineertiort will Rewarpassdrtbaawithener ati ng
materials 12 along two opposite directions, or right and left directions in
FIG 5. LG h REYWhich &h Gitidtortde
gas-gene@ggﬁrﬁgﬁﬁ 'erF!a 's?fg'agvf% éthﬂghﬁjn% ateglr 10 are disposed outside the

Lubul ar pOldrMy 20 SmiddimERt 8f IHE prédslifveifion] ksaRBoRErald fnddn be

6
efficiently prcopagat roman ignition portion (initiating explosive 25)

Cher oty DHBIGHIBE 1Sd ih AnidiPpARARREIA foh proRict Hendtoferbbas: 1T a3 o 10.

th)ereby enhancirng the 1gni gas-génerating materials 12 in
the infl i L1k e PUeTeR. enhoshirret 10andlabiesaf right and
|l eft bri%{gtg{%a1?réghg ﬁ{i:)gé(narbéeéhp%ovi ded. In the nodified embodi nent shown in
FIG 6, l thfq tHEinittbl 20 @INd2A caBRigTes The bot t om
portion @%@ngﬁgﬂ¢r§8?ﬁ§%ﬁgkﬁbﬁlﬁ ﬁ{(?n 16l 26b and is confgngured such t hat

the bot t o ARk RHiBRA 1N 168keUR BinddRidi Ay Aiirdigbrionatand [al |yt he

sane wal l he taper portion™26al assum ng a convex shape is

formed o tt fafd } as 4d Brshampde into the
I'ﬁ(f)l%aﬂﬁ' . ?g]e%smcgggl ﬁ?c;iutziés Hehge cRBATHRY 1

interior he 'ne I'ic 6. The taper portion 26al functions to

enhance éﬁ%ﬁpg? H4gf wﬁi‘&h D lRRAPHRIAB fR5R a7l @ar sidds raspeetivelyyestken
strength o e tubular portion 26b and functions as gui de neans for

gui di ng gef Rakki 66 1AM k&iRid has geherand Ridteaal @ expl osi ve
25 tovvarf(g‘eetﬁ]@%:n:tjlgglgdrmgﬁggi%on Zgg?:ﬁﬁi?nt hg p?esgﬁt eerrbo%i ment, formation of

the tape i 2664 aRBelehstoPqlst om portion 26b renders the anount of an
initi ati%BBg(%?@nge@%Sab ?or rupturing the tubular portion 26b greater than

that of an inifhatddRth@xPieajspdsdanlbag theMiontiragr tirection bbmvehicleon 26a,
so t hat detona"?—ron ai‘éorgge to b\ep%i rrposedgon t he tubul ar portion 26b is

great er ’frhgﬁaﬁd@yom@ehémemd bas Bas Rike AoRer 11wnttéagh Wisckf ore) upon
ignition of the initiating explosives 25a and 25b contained in the netallic

capsul e g id AschaPgedintB Y frbAPsesPsidl ihfiatioepaltiorc 3t afsn air dagcah be

reliably ruptured. Thus, in the case where the gas-generating materials 12

of the i ‘?ﬁb@rﬁ{:ﬂl%hﬁfﬁ@ cHhfiRTed ONAS gaS Uit hiolsd a1 cherough Wisibhof t he
metal lic capsule 26, flame energy can be efficiently propagated fromthe

initiati gsﬁéggbtﬂr?v@éd frfia Rfhrfdntifdé Ml ponondnof ges aydrag 30 ng

mat eri al e Inflator 10, thereby enhancing the ignitability of the

gas- geneffbi Juk. it dteridls iPeaidiighfbarankPeormbuthepebh expedescio bed
enbodi rrerr@bo FP%BEE% ﬁ‘{gﬁrg [ nri tisati ng |ngpl osive 25b for rupturing the

tubular popdd eﬁ%m@agaged RBALIRirGNAaF 20 upbriRinaied bbithd pititot Ban t he

initiating exp oa for rupturing the bottom portion 26a, so that
det onat i aﬂdfa%ccﬁsbesmid IPpPSStoANo Warht sthel dithpespeentonhe id@atorA0becone

greater than that to be 1 nposed on the bottom portion 26a.
The combustion accelerators 13 are highly ignitable explosive (similar to
that used as an initiating explosive 25 of the initiator 20, which will be

described later), accelerate combustion of the corresponding gas-generating



Not ably, in the enbodinent of FIG 6, a pair of right and left bridge wres
.24 can be provided. In the initiators 20 of the above-described enbodi ments
(shown in FIGS. 2 to 6), portions of the electrode pins 21 a and 21 b to be
connected to the connector 40 extend along the axis of the conductive
header 22, the insulating nenber 23, the netallic capsule 26, and the resin
capsul e 27. However, as shown in FIG 7, portions of the el ectrode pins 21
a and 21 b to be connected to the connector 40 nay extend perpendicularly

to the axhferfils ipe apanEtecdisyssdteritie @dtredpunding Waatgevieratinger 23, and the
netal | i c capsul e 26, whereby workability in terms of connection of the

connect Ghafiid19 1o cﬁir?@éﬂ@ﬂﬁr&?gﬂa ﬁti@n@@ftﬂoﬁﬂa@d ¢ear bed pondoreed. Not abl vy,

inthe initiator 20 shown in the resin capsule 27 is not provided,

and t he \pghihaMeRUdih@R 17 foearbd theaybml thedniiapeub®. 26 ruptures, so that
flame propagates to an inflator al'ong the axis of the conductive header 22,

the insul ati ngageRB&H iRInedifalder visvadflFIG. caphalisitidfor 20iridhedésnat i ators 20
of the above-described enbodi nrents (shown in FIGS. 2 to 6), upon ignition

of the ikt bREIGErRIOHIASI M@ BRd 21 baBRDHYURRRE Medicl2RN@nt ineulditingCt i ons from
the initiating explosive 25 to the opposite gas-generating materials 12 of

the inflgabpin 3;'7{%&@&%@245 ah ihighiAg %ngé)mm@éﬂ)cﬂﬂ;@nmmthat,
upon ignition of the thitiating explosive 25, flane propagates along three

- or more a[.-ssﬁ‘ﬁéiz@?% felsRTLAPSUIETEZ igdid & geSXPhersi a8 25 to the opposite
gas-generdating materials 12 of the inflator 10. In the initiators 20 of the

above- descri be@n@@@@ﬂr@@é‘?ﬁw 038 ¥vhtbgrafly Gitachddtobie édreduatival | i c capsul e

26 and the resin capsule 27 are symetrically forned. However, the netallic

capsul e bs he Ar g&itiBn 48 porfisREXtEndifig MBI UYh A8y BTk fiont ehé yedior med. The
initiat o&%%d%g tﬁ\eﬁ(zglmr)(]a(- oﬁaqscri bed enb%di rredr%?ls (shown in FIGS. 1 to 7)

are eachy i 9BpeE ?rﬁée@l%c@rotdféepihrﬂa@fd)be t8nhektedstd 4 BoAResior 4089 appar at us

for protecting heads of persons sitting in front and rear seats of a

vehi cl e. jyiheuay by e Fhaymary ik FBG. bhetenis inted vaRical dirbetion #sent
e

i nvention can ncorporated in the inflator 10 for use in a side air bag
appar at ugd pﬁ?:tee&hbﬁalétt%@pi@?ﬂe%b Tsiiﬁtémaw apaehed teitheiconduotive vehi cl e.

The above enbodi ments (shown in to 7) are described while
header 22 via the insulating member 23. A portion (a portion extending
through and out from the resin mold 28) of the electrode pin 21b to be
connected to the connector 40 extends in the vertical direction in FIG. 2.

The conductive header 22 is formed from an electrically conductive
metal into a cylindrical shape and has a hole 22a formed therein coaxially.
The insulating member 23 is formed into a cylindrical shape and has a
through-hole 23a formed therein coaxially. The electrode pin 21b is tightly
fitted into the through-hole 23a to thereby be coaxially fixed in place in the
insulating member 23.  The insulating member 23 is of heat-resistant,
pressure-resistant glass and is tightly fitted into the hole 22a of the
conductive header 22 to thereby be coaxially fixed in place in the conductive
header 22.

The bridge wire 24 is connected to the electrode pin 21b and to the

conductive header 22, thereby indirectly bridging the electrode pins 21a and
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mentioning the initiator 20 for use in the inflator 10 that enploys the
.gas-generating material 12 as the gas generator. However, the initiator 20
of the present invention nay be used in an inflator enploying a gas
generator that includes high-pressure gas and a gas seal plate for sealing
in the high-pressure gas. In this case, detonation force induced from
ignition of the initiating explosive 25 of the initiator 20 ruptures the
gas seal plate, thereby releasing gas fromthe inflator. Therefore, the
ini tiat gr20 Ghohlehdrgstioh thruell ireneleatrodehans @1a and gybr thecbiidge of t he
gas generator in the inflator. 19 CLAIMS 1. An initiator incorporated in
an i nfl a4ips sangeméiant £ A ehptd tHeagy igrite ihef inittating: énplogive@Bpaghei on of
flame froman Tnitiating explosive to a gas generator of the inflator,
wher ei n i RERg SxH16SivauEs, adgéthemvitretienbrid@d e 24pkaxintained intbegas
generator along a plurality of directions. 2. An initiator incorporated in
an i nfl ghatalR@dapdart 26 it a sedl@yeondiieniwiiilabeingt partialy ipcoptagwitn of
flame froman initiating explosive to a gas generator of the inflator,
wher ei n {hReyhdid Wileop4 conpri ses a cl osed-bottoned tubul ar capsul e for
acconnDJating he initiating explosive, and a tubular portion of the
capsul e conpri-pgrs sl Gapxineberigtongedhstosa thseddmttanaditobulanpt ure upon
ignition of the Initiating explosive. 3. An initiator incorporated in an

i nfl at orgiaul adanbkk sRapbe) 868 1s bORTiguredaimn that dvg vabirbickgmssaf f 1 ame

from an |n|t|§?| ng explosive to a gas generator of the inflator, wherein

the ini tj @ @r SN 565 isedlceatdPeempared withithahothemittamipioytios suppl i ed
for igniting the initiating explosive, and an extending direction of a

portion $éatHReRBEHOADUPANPdrEioh@aoBTaptedbleupor dgmitohaf thed a direction
of flame propagati'on fromthe initiating explosive to the gas generator

form ng @it exsleelvd dat Aheoptining endnsoréioa ofdhe ahétgliEdcapsuie &8 ot her .
4. An ini “a’[@r a’zcordi ng to clﬁeﬁ mﬂg, wherein flane is propagated fromthe

initiati ﬁSrrﬁéf?&é&Q) ¥Radifed NAralagh welingopthalikagtoathel outari ty of directions.
5. An initiator according to claim3, wherein flame is propagated from 20

the ini t&i@&&r@%r@mbp,‘éwﬁcé of the conGuaRRSgadsr 20 0nGiraopbsiLBbil tandbf
directions. 6. An initiator according to claim3, further conprising a

cl osed- bQéBQ"é%féhthﬁ\thra vadtuderl droks aeensnedatprogdeter thid batarng expl osi ve,
a tubular portion of tThe capsule conprising rupture-accel erating neans for

accel er agj,Aeck WPLNE SUBRAR poBitir eI obthé heetatictdepisuie 26xailtbeiright and An
initiator according to claim®6, wherein flame is propagated from
left positions in FIG. 2 (two positions located in opposition to each other with
respect to the axis of the tubular portion 26b). The grooves 26b1 and 26b2
serve as the rupture-accelerating means, the strength-weakening means, or
the fragile part, for accelerating rupture of the tubular portion 26b which
arises upon ignition of the initiating explosive 25.

The resin capsule 27 is formed into a closed-bottomed tubular shape
(a cuplike shape) and is fitted to the metallic capsule 26 in such a manner
as to rupturé when a part of the tubular portion 26b of the metallic capsule
26 ruptures upon ignition of the initiating explosive 25. The resin mold 28
is molded in such a manner as to integrally retain connections between

component parts such as the electrode pins 21a and 21b, the conductive

header 22, the insulating member 23, the metallic capsule 26, and the resin
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the initiating explosive to the gas generator along a plurality of
.directions. 8 An initiator according to claim4 or 7, wherein the
plurality of directions of flame propagation include opposite directions
wWith respect to an axis of the capsule) which is parallel with an extending
direction of a tubular portion of the capsule. 9. An initiator according to
claim4 or 7, wherein the capsule conprises a corner connection portion
connecting the tubular portion and a bottom portion of the capsule, and the
plurali t(yaaﬁgfm@lizvect/\ @BRNBEtIHd pBRiGN 2Padat connectidrutbethei cannacters40 is
substanti al |y perpendicular to a surface of the corner connection portion.

10. An i@ tiedt & aR6RATHNEN 07 thé 2ésndnokhesei n the surface of the corner
connection portion conprises rupture-accel erating nmeans for accel erating
rupture upon i'gﬁéttlj\lﬁlceﬁﬁ?@@d iittdtat o fakplpresent erhbodimmentropdrates
according to any one of clTainms 2, 4, 6 and 7, wherein 21 t he capsul e
conpr i ses, @il @RoWRR M drPler UiLtidigigheiamat tranirfitatie explosive 25 88d gnition of
the initiating explosive toward the rupture-accel erating neans. 12. An

initiat Ofes'imﬁ&fr&i\é}@iia@io?ﬂ & thelfYidgdavire 24 tthe tubptanmerter @6braftthag means is
st rengt h-weakeni ng neans configured such that strength of the corner

fﬁgﬂf;? ! HfétQmEtdag»@ufH o hapRALS 4 ehé swoeRfte - st positane (theinositiors of the
portion and bottom portion of the capsule.
where the grooves 26b1 and 26b2 are formed) in FIG. 2. As a result, the
resin capsule 27 ruptures, and flame propagates from the initiating explosive
25 to the opposite gas-generating materials 12 along two opposite directions,
or right and left directions in FIG. 2.

Therefore, in the case where, as shown in FIG. 1, the
gas-generating materials 12 of the inflator 10 are disposed outside the
tubular portion 26b of the metallic capsule 26, flame energy can be
efficiently propagated from the initiating explosive 25 of the initiator 20 to the
gas-generating materials 12 of the inflator 10, thereby enhancing the
ignitability of the gas-generating materials 12 in the inflator 10.

In the above-described embodiment, as shown in FIG. 2, the metallic
capsule 26 of the initiator 20 assumes a closed-bottomed tubular shape
composed of the bottom portion 26a and the tubular portion 26b. However,
component parts of the initiator 20 can be modified as shown in FIGS. 310 7.
The following description of modified embodiments covers those component
parts of the initiator 20 whose shapes are modified. Also, those
component parts whose shapes remain unchanged are denoted by common
reference numerals among the above-described embodiment and the

modified embodiments to be described below, and repeated description

thereof is omitted.
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13. An initiator according to claim 12, wherein the strength-weakening
-means is configured such that a wall thickness of the corner connection
portion of the capsule is reduced as conpared with that of the tubul ar
portion and bottom portion of the capsule. 14. An initiator according to
claim12, wherein the strength-weakening neans is a fragile part provided
at the corner connection portion of the capsule. 15. An initiator according
to claim 14, wherein the fragile part is a groove. 16. An initiator

accordi ng to anyhemeodified exhbmdithert, shevemin F|Gwhagheimetallic capsule 26
rupture-accel erating neans i s strength-weakeni ng neans i npl enented such

that st rgnpé inidtéeo Indludes teobotitom wdrtiche2za pbealtiebulsr periemadbas conpar ed
with that of the bottom portion of the capsule. 22 17. An initiator

accor di nthd 8 coraéntdtnesttar pomiont 26 twikinhtdonneatsethierkptiearortion &6&f i gur ed
such that a wall thickness of the tubular portion of the capsule is reduced

as conpagRpthe fUbuidepoafont 26b.boThewalbttticlaressfoftthe coapetenna®ionin
initiator according to claim 16, wherein the strength-weakening neans is a

fragile matibn@ewisdeduakdtdsecdmpalear withrthiabof thfe hétéoragstips.26e0andn
initiator according to claim18, wherein the fragile part is a

that of the tubular portion 26b, whereby the corner connection portion 26¢ is
rupturable upon ignition of the initiating explosive 25.

Grooves 26¢1 and 26¢2 each having a V-shaped cross section are
provided on the inclined surface of the corner connection portion 26¢ of the
metallic capsule 26 at the right and left positions in FIG. 3. The grooves
26c1 and 26¢2 serve as the rupture-accelerating means, the
strength-weakening means, or the fragiie part, for accelerating rupture of the
corner connection portion 26¢ which arises upon ignition of the initiating
explosive 25. A taper portion 26a1 assuming a convex shape is formed on
the bottom portion 26a such that a tip part thereof protrudes upward in FIG. |
3 into the interior of the metallic capsule 26 beyond a position corresponding
to the grooves 26c1 and 26¢2.  The taper portion 26a1 functions to
enhance strength of the bottom portion 26a and functions as guide means
for guiding detonation force induced from ignition of the initiating explosive
25 toward portions of metallic capsule 26 where the grooves 26c1 and 26¢2
are formed.

The thus-configured embodiment of FIG. 3 operates in the following
manner. Upon ignition of the initiating explosive 25 as a result of
energization of the bridge wire 24, the corner connection portion 26¢ of the
metallic capsule 26 ruptures at the two right-and-left positions (the positions

where the grooves 26c1 and 26c2 are formed) in FIG. 3. Asa result, the
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groove. 20. An initiator according to claim16, wherein the

- strengt h-weakeni ng neans is a configuration such that the bottom portion of
the capsul e convexly protrudes into an interior of the capsule so as to
relatively weaken strength of the tubular portion. 21. An initiator
according to claim 20, wherein a fragile part is provided at the tubular
portion of the capsule and is biased toward the bottom portion of the
capsule froma position corresponding to a tip of a convex shape of the
bot t om PRl 8ApsAR 2ARUptITES, atraf flameqrdpagates o the2ibitiatingexnlasivhe
fragile part is a groove. 23. An initiator according to any one of clains
2, 4, 6 $8¢) the WppPoLIte gA3-geridratingphatesiads: ¢ Bladomy twg direationss

det onati on-f or ce- enhanci ng neans | npl enented such that detonation force to

be i nposgshQANtiARy PeRvdadicwar to ame hiclinbd stafzel af the epreat eonBeetion h
: [ at to be
| nposed on the bg“)om portion of the capsule. 24. An initiator according to

claim 23pom%rggg_ the detonation-force-enhancing means is inplenented such
that the anpunt of an initiating explosive for rupturing the tubular

portion of theTgapsite ihih8cedbavhéreathet de-gehemingninatenialag 2exiphési ve for
rupturing the bottom portion of the capsule. 25. An initiatgr ag?grdi ng to

flhgf[ maﬁ?’il’nrf]l}é?nl?gﬂ) Eagré*lﬁsﬂ%éw@@’dsm frer e uehpertion6teahthe metalfic ement ed such
capsule 26 and along directions substantially perpendicular to the inclined
surface of the corner connection portion 26c, flame energy can be efficiently
_ propagated from the initiating explosive 25 of the initiator 20 to the
gas-generating materials 12 of the inflator 10, thereby enhancing the
ignitability of the gas-generating materials 12 in the inflator 10.

In the modified embodiment shown in FIG. 4, the metallic capsule 26
of the initiator 20 includes the bottom portion 26a and the tubular portion
26b and is configured such that the wall thickness of the tubular portion 26b
is reduced as compared with that of the bottom portion 26a, whereby the
tubular portion 26b is rupturable upon ignition of the initiating explosive 25.
Also, an intermediate part of the tubular portion 26b is swollen, and grooves
26b1 and 26b2 each having a V-shaped cross section are provided on the
outer surface of the swollen part at the right and left positions in FIG. 4.

The groo'ves 26b1 and 26b2 serve as the rupture-accelerating means, the
strength-weakening means, or the fragile part, for accelerating rupture of the
tubular portion 26b which arises upon ignition of the initiating explosive 25.
The swollen part of the tubular portion 26b functions to reduce strength of
the tubular portion 26b and functions as guide means for guiding detonation
force induced from ignition of the initiating explosive 25 toward portions of

metallic capsule 26 where the grooves 26b1 and 26b2 are formed.
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explosive for rupturing the tubular portion of the capsule is greater in
detonation force than an initiating explosive for rupturing the bottom
portion of the capsule. 26. An initiator according to any one of clains 3,
5, 6 and 7, wherein the angle is substantially 90 degrees. 27. An initiator
according to claim 26, wherein the angle, is forned by neans of bending the
el ectrode pin. 24
.ALs. A . A ASa. A& A@A ALU@A, . A A A (. A A9. Asa. A. A2. A. A9. Au, . A. A. A A& (¢
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ignitability of the gas-generating materials 12 in the inflator 10.

In the modified embodiment shown in FIG. 5, the metallic capsule 26 -
of the initiator 20 includes the bottom portion 26a and the tubular portion
26b and is configured such that the wall thickness of the tubular portion 26b
is reduced as compared with that of the bottom portion 26a, whereby the
tubular portion 26b is rupturable upon ignition of the initiating explosive 25.
Grooves 26b1 and 26b2 each having a V-shaped cross section are provided
on the outer surface of the tubular portion 26b of the metallic capsuIe 26 at
the right and left positions in FIG. 5. The grooves 26b1 and 26b2 serve as
the rupture-accelerating means, the strength-weakening means, or the
fragile part, for accelerating rupture of the tubular portion 26b which arises
upon ignition of the initiating explosive 25.

A taper portion 26a1 assuming a convex shape is formed on the
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enhance strength of the bottom portion 26a so as to relatively weaken

strength of the tubular portion 26b and functions as guide means for guiding

detonation force induced from ignition of the initiating explosive 25 toward

portions of metallic capsule 26 where the grooves 26b1 and 26b2are

formed.

The thus-configured embodiment of FIG. 5 operates in the following

manner. Upon ignition of the initiating explosive 25 as a result of

energization of the bridge wire 24, the tubular portion 26b of the metallic

capsule 26 ruptures at the two right-and-left positions (the positions where

the grooves 26b1 and 26b2 are formed) in FIG. 5. Asa result, the resin

capsule 27 ruptures, and flame propagates from the initiating explosive 25

to the opposite gas-generating materials 12 along two opposite directions,

or right and left directions in FIG. 5.

Therefore, in the case where, as shown in FIG. 1, the

gas-generating materials 12 of the inflator 10 are disposed outside the

tubular portion 26b of the metallic capsule 26, flame energy can be

efficiently propagated from an ignition portion (initiating explosive 25) of the

initiator 20 to the gas-generating materials 12 of the inflator 10, thereby

enhancing the ignitability of the gas-generating materials 12 in the inflator

10. Notably, in the present embodiment, a pair of right and left bridge

wires 24 can be provided.

In the modified embodiment shown in FIG. 6, the metallic capsule 26

of the initiator 20 includes the bottom portion 26a and the tubular portion
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26a1 assuming a convex shape is formed on the bottom portion 26a in such
a manner as to protrude into the interior of the metallic capsule 26. The
taper portion 26a1 functions to enhance strength of the bottom portion 26a
so as to relatively weaken strength of the tubular portion 26b and functions
as guide means for ghiding detonation. force induced from ignition-of the
initiating explosive 25 toward the tubular portion 26b.

In the present embodiment, formation of the taper partion 26a1 on
the bottom portion 26b renders the amount of an initiating explosive 25b for
rupturing the tubular portion 26b greater than that of an initiating explosive
25a for rupturing the bottom portion 26a, so that detonation force to be
imposed on the tubular portion 26b is greater than that to be imposed on the
bottom portion 26a. Therefore, upon ignition of the initiating explosives
o5a and 25b contained in the metallic capsule 26, the tubular portion 26b of
the metallic capsule 26 can be reliably ruptured. Thus, in the case where
the gas-generating materials 12 of the inflator 10 are disposed outside the
tubular portion 26b of the metallic capsule 26, flame energy can be
efficiently propagated from the initiating explosives 25a and 25b to the
corresponding gas-generating materials 12 of the inflator 10, thereby
enhancing the ignitability of the gas-generating materials 12 in t_he inflator
10.

In the above-described embodiment of FIG. 6, the initiating
explosive 25b for rupturing the tubular portion 26b can be rendered greater
in detonation force than the initiating explosive 25a for rupturing the bottom

portion 26a, so that detonation force to be imposed on the tubular portion

17



105,008 o) sPoEmon 08 0 Yt (-
108/ S10% & ()- 10 10 0% 10b&: -): 10% ():3 RS' T6TOT: T, T<TTxnbC
1100 () - TAVSVYY_[ bl o[ 74C. 10107 <10% & ()1 Vel 1 10% / & ()- /1 10% &
e g?;/f)o@;;&.(g;_lf)‘gg&; (13)%;&:'(1?%.”5 (): @[ d[e[ D Q 1 "bgHC 10 ()- s/110% & ()-
L0/ LbBBbEdont bC 10 101 T10WE () 100@ () 5o 1000 Oy ) o 10%& )-8 10
26b can become greater than that to be imposed on the bottom portion 26a.
Notably, in the embodiment of FIG. 6, a pair of right and left bridge wires 24
can be provided.
In the initiators 20 of the above-described embodiments (shown in
FIGS. 2 to 6), portions of the electrode pins 21a and 21b to be connected to
the connector 40 extend along the axis of the conductive header 22, the
insulating member 23, the metallic capsule 26, and the resin capsule 27.
However, as shown in FIG. 7, portions of the electrode pins 21a and 21b to
be connected to the connector 40 may extend perpendicularly to the axis of
the conductive header 22, the insulating member 23, and the metallic
capsule 26, whereby workability in terms of connection of the connector 40
to the electrode pins 21a and 21b can be enhanced. Notably, in the
initiator 20 shown in FIG. 7, the resin capsule 27 is not provided, and the
bottom portion 26a of the metallic capsule 26 ruptures, so that flame
propagates to an inflator along the axis of the conductive header 22, the
insulating member 23, and the metallic capsule 26.
In the initiators 20 of the above-described embodiments (shown in
FIGS. 2 to 6), upon ignition of the initiating explosive 25, flames propagates
along two directions from the initiating explosive 25 to the opposite
gas-generating materiais 12 of the inflator 10. However, the initiator 20
may be configured such that, upon ignition of the initiating explqsive 25,
flame propagates along three or more directions from the initiating explosive
25 to the opposite gas-generating materials 12 of the inflator 10.
In the initiators 20 of the above-described embodiments (shown in

FIGS. 2 to 6), the metallic capsule 26 and the resin capsule 27 are

symmetrically formed. However, the metallic capsule 26 and the resin
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capsule 27 may be asymmetrically formed.

The initiators 20 of the above-described embodiments (shown in
FIGS. 1 to 7) are each incorporated in the inflator 10 for use in an air bag
apparatus for protecting heads of persons sitting in front and rear seats of a
vehicle. However, as shown in FIG. 8, the initiator 20 of .the present
invention can be incorporated in the inflator 10 for use in a side air bag
apparatus for protecting a side body region of person sitting in a vehicle.

The above embodiments (shown in FIGS. 1to 7) are described while
mentioning the initiator 20 for use in the inflator 10 that employs the
gas-generating material 12 as the gas generator. However, the initiator 20
of the present invention may be used in an inflator employing a gas
generator that includes high-pressure gas and a gas seal plate for sealing in
the high-pressure gas. In this case, detonation force induced from ignition
of the initiafing explosive 25 of the initiator 20 ruptures the gas seal plate,
thereby releasing gas from the inflator. Therefore, the initiator 20 of the
present invention can enhance a trigger action of the gas generator in the

inflator.
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1. An initiator incorporated in an inflator and adapted to trigger the
inflator through propagation of flame from an initiating explosive to a gas
generator of the inflator, wherein flame is propagated from the initiating

explosive to the gas generator along a plurality of directions.

2. An initiator incorporated in an inflator and adapted to trigger the
inflator through propagation of flame from an initiating explosive to a gas
generator of the inflator, wherein the initiator comprises a closed-bottomed
tubular capsule for accommodating the initiating explosive, and a tubular
portion of the capsule comprises rupture-accelerating means for

accelerating rupture upon ignition of the initiating explosive.

3. An initiator incorporated in an inflator and adapted to trigger the
inflator through propagation of flame from an initiating explosive to a gas
generator of the inflator, wherein the initiator comprises an electrode pin to
which electricity is supplied for igniting the initiating explosive, and an
extending direction of a portion of the electrode pin to be connected to a
connector and a direction of flame propagation from the initiating explosive
to the gas generator forming an angle such that the directions are not

aligned with each other.

4. An initiator according to claim 2, wherein flame is propagated from

the initiating explosive to the gas generator along a plurality of directions.

5. An initiator according to claim 3, wherein flame is propagated from
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the initiating explosive to the gas generator along a plurality of directions.

6. An initiator according to claim 3, further comprising a
closed-bottomed tubular capsule for accommodating the initiating explosive,
a tubular portion of the capsule comprising rupture-accelerating means for

accelerating rupture upon ignition of the initiating explosive.

7. An initiator according to claim 6, wherein flame is propagated from

the initiating explosive to the gas generator along a plurality of directions.

8. An initiator according to claim 4 or 7, wherein the plurality of
directions of flame propagation include opposite directions with respect 10
an axis of the capsule, which is paraliel with an extending direction of a

tubular portion of the capsule.

9. An initiator according to claim 4 or 7, wherein the capsule
comprises a corner connection portion connecting the tubular portion and a
bottom portion of the capsule, and the plurality of directions of flame
propagation include directions substantially perpendicular to a surface of the

corner connection portion.

10. An initiator according to claim 9, wherein the surface of the
corner connection portion comprises rupture-accelerating means for

accelerating rupture upon ignition of the initiating explosive.

11. An initiator according to any one of claims 2, 4, 6 and 7, wherein
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the capsule comprises guide means for guiding detonation force induced
from ignition of the initiating explosive toward the rupture-accelerating

means.

12. An initiator according to claim 10, wherein the
rupture-accelerating means is strength-weakening means configured such
that strength of the corner connection portion of the capsule is weakened as

compared with that of the tubular portion and bottom portion of the capsule.

13. An initiator according to claim 12, wherein the
strength-weakening means is configured such that a wall thickness of the
corner connection portion of the capsule is reduced as compared with that

of the tubular portion and bottom portion of the capsule.

14. An initiator according to claim 12, wherein the
strength-weakening means is a fragile part provided at the corner

connection portion of the capsule.

15. An initiator according to claim 14, wherein the fragile part is a

groove.

16. An initiator according to any one of claims 2, 4, 6 and 7, wherein
the rupture-accelerating means is strength-weakening means implemented
such that strength of the tubular portion of the capsule is weakened as

compared with that of the bottom portion of the capsule.
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W& (streiiiFhie AQHAG HWiBars s onfigured such that a wall thickness of the
tubular portion of the capsule is reduced as compared with that of the

bottom portion of the capsule.

18. An initiator according to claim 16, wherein the
strength-weakening means is a fragile par provided at the tubular portion of

the capsule.

19. An initiator according to claim 18, wherein the fragile part is a

groove.

20. An initiator according to claim 16, wherein the
strength-weakening means is a configuration such that the bottom portion of
the capsule convexly protrudes into an interior of the capsule so as to

relatively weaken strength of the tubular portion.

21. An initiator according to claim 20, wherein a fragile part is
provided at the tubular portion of the capsule and is biased toward the
bottom portion of the capsule from a position corresponding to a tip of a

convex shape of the bottom portion.

22 An initiator according to claim 21, wherein the fragile partis a

groove.

03. An initiator according to any one of claims 2, 4, 6 and 7, wherein

23
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implemented such that detonation force to be imposed on the tubular portion
of the capsule is greater than that to be imposed on the bottom portion of

the capsule.

24. An initiator according to claim 23, wherein the
detonation-force-enhancing means is implemented such that the amount of
an initiating explosive for rupturing the tubular portion of the capsule is
greater than that of an initiating explosive for rupturing the bottom portion of

the capsule.

25. An initiator according to claim 23, wherein the
detonation-force-enhancing means is implemented such that an initiating
explosive for rupturing the tubular portion of the capsule is greater in
detonation force than an initiating explosive for rupturing the bottom portion

of the capsule.

26. An initiator according to any one of claims 3, 5, 6 and 7, wherein

the angle is substantially 90 degrees.

27. An initiator according to claim 26, wherein the angle is formed by

means of bending the electrode pin.
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