; e3e-{-vvwLyFy{ 6R{ T{ 0zADESCRI PTI ON | NI TI ATOR TECHNI CAL FI ELD The present
invention relates to an initiator to be enployed in, for exanple, an airbag
apparatus or a seatbelt pre-tensioner, either of which is to be furnished
in a vehicle. BACKGROUND ART One of various known types of initiators is

constituted by a pair of electrodes joined together via i r, a
bridge wire connected with these two el ectrodes and adaﬂm%tm&m“ @r ate
heat when energi zed; and a casing that hernetically acc es the bridge

wire angdEmTRMANION ve able to detonate in response to heat §éH&f ation of
the bridge wire. This type of initiator is disclosed in) for exanple,

Japanese Patent Application Laid-Open (kokai) Nos. 2000

H11-301402. In sonme cases, the conponents constituting Jllﬁl@“@ﬂ‘%«ﬂ%“kloned
convent [\yT@ATOR ti ator, such as the el ectrodes and the insu| [, receive
hi gh tenperature and hi gh pressure generated through detonation of the

expl osi ve. Therefore, the constitutive conponents (e.g., the el ectrodes and
the insulator) are required to have high heat resistance and hi gh pressure
resi st aggasHKECAN AIBL.Dat or for an airbag apparatus has been reduced in

Si ze, "the pressure of a gas stored in the inflator has be?efg.i r}creased. In
accor dance Wi Thetgresehkindentign ralateao ani ighiatemtodr e eIRIO¥EH hi'Gh pressure)
applied to an initiator mounted on the inflator has been 1§W§{i&ﬁreased.

Ther ef Ore@z)angﬂaam alrbagappeaatisoor aseatehgra-HRnsieRas @iaer 8 Ee of the
initiator. DI SCLOSURE OF THE | NVENTI ON To sol ve the above-nenti oned

probl engg RCREREhBE it @ veHfitlest aspect of the present invention) there is
provided an initiator conprising as constitutive conponents: a pair of

‘el ectrodes di sposed with an insul ator disposed therebetween; a bridge wire
connected between the pair of el ectrodes and adapted to generate heat when
ener gi ZggiACRGROPIND IART

One of various known types of initiators is constituted by a pair of
electrodes joined together via an insulator; a bridge wire connected with
these two electrodes and adapted to generate heat when energized; and a
casing that hermetically accommodates the bridge wire and an explosive
able to detonate in response to heat generation of the bridge wire. This
type of initiator is disclosed in, for example, Japanese Patent Application
Laid-Open (kokai) Nos. 2000-241099 and H11-301402.

in some cases, the components constituting the aforementioned
conventional initiator, such as the electrodes and the insulator, receive high
temperature and high pressure generated through detonation of the
explosive. Therefore, the constitutive components (e.g., the e.lectrodes
and the insulator) are required to have high heat resistance and high
pressure resistance. As an inflator for an airbag apparatus has been
reduced in size, the pressure of a gas stored in the inflator has been
increased. In accordance with this tendency, a load (high temperature and

high pressure) applied to an initiator mounted on the inflator has been



whi ch detonates in response to heat generation of the bridge wire; and a
casing that hernetically accombdates the bridge wire and the expl osive,
wherein at | east one sel ected conmponent conprises neans far enhancing its
resi stance to pressure generated through detonation of the explosive when
t he conponent receives the thus-generated pressure. The resistance
enhanci ng neans nay be provided on the insulator. Alternatively, the

resi stance enhanci ng nmeans may be prqvided on any o trodes. In the
i niti atincreasedr diTﬁ@refprshdemangth?agﬁ%%”i?f ?'ﬂéﬂrﬁ%iﬁ B?%%eﬁ%i on, when a
sel ect ed conmponent receives pressure generated through detonation of the
expl osirgsistanee ottliesindirier.enhanci ng nmeans provi ded on the conponent
enhances the resistance of the conponent to the thus-generated pressure.
Therefore, the positional relation between the selected conmponent and an
adj acent conponent is maintained, and danmage to the initiator is

suppr eBSCLASLRBIQI THE ANYENTH®MNspect of the present invention, there is

provided an initiator conprising as constitutive conponents: ir of 2

el ectrodes diBpssbu thietEthW-m%glpaﬁérpfep%%e%cqoﬁém@bt@t?N@E%;asg’e%?i dge wire
connected between the pair of electrodes and. adagt ed t or}égger ate heat when
ener gi zeftheapresept tsientionhihgreds poviited anmiNtABLRIEPLG! generation of
the bridge wire; and a casing that hernetical | y acconmodat t he bridge

Wi re angbristitutivecosiponentsiar paif afelectrrdes @pQéP@c‘ff‘_ aed%ﬂﬁg?{t conpri ses
means for preventing renoval of the conponent, which renoval.- would

ot her wi gieposedtheehedanenp hsidgsswire coanertadherasLie BaY ®hation of the
expl osive and applied to the conmponent. The renoyval _Br eventi.on nmeans my be
'or ovi dedieetrodies antadapted torgenarata heal whepRhargizgda np?"@%ﬂf’?on means may
be provided on any of the electrodes. In the initjator according to the
second abjctemnatas irpresmomse tovwaatigeaneratien Pémﬁ/hf'dg?é"(/'é?‘rtqrb 4reans

provi ded on a sel ected conponent prevents renoval of tae coqun nt, which
r enoval casingdhat hermetealbcacsommosiades the brdge wireagdf8f KPP ough
detonation of the .explosive and applied to the conBo ent . Th?r Sf ore)

r enoval whferéineatslenstord setgnied AMEANERt LM |SESIRER 8?‘@5%“?‘” 'V event ed,
and damage to the initiator is suppressed. Accoi_di n F}o a ﬁhé'é.r% aspect of
the preitenesistarere topressuee generated hepighadetonatirg A he SR hg as
constitutive conponents: a pair of electrodes, di sposed with an insul ator
di sposeeHamethebesmpenentranaivifethfi tnhélscﬂﬁﬂﬁiéff‘éhpﬁ‘e’%‘zdé%n Wﬁ‘& pai r of

el ectrodes and adapted to generate heat when ener.gi zed: an expl osive which
det onat essistaroespuinarcing reans g@’YetP%leQJ\ﬂd%gotnh eHH?HI' Ohire: and a casing

that hernetically accommodates the bridge wire and the e ive, wherein
at | eastAltEmpatiedlycthadresestpone @hnasring &nmﬁgaﬂ&mﬁ?&%ﬁﬁ%ﬁ (ﬁorce with
whi ch t he conmponent engages an adj acent conponent (hereinafter the force
may be teéeleddbdes.sinply as 3  "engagenent force") when the sel ected
conponent receives pressure generated through detonat] xpl osi ve.
The engagenentinftoe dritintarraceordigatedhe f%g/aggecgrogfﬂp%ﬁhé%%\tﬁ h\ééﬁﬁ%ﬁl at or.
Alternatively, the engagenment force increasi ng nea?n(itw gle provi ded on any
of the eoflen acxdectedrcamponant legeliesRIESF UGS A M9 aspect of the
present invention, when a sel ected conponent includin b%glig&g%gerrent force
i ncr easidegonation of theexplpsires 488 res!§ FRRPIHPB P RePonat T on of the

expl osive, the nmeans increases engagenent force of t onent agai nst an
adj acentthecrgropenent amhkanges ibe r.eéu%am%OfrH\ﬁ‘eﬁ%WPOBsP{Xﬁoeﬁ‘%e conponent s

(renoval of the selected conponent fromits. mounted.posit.i IS, prevent ed,
and danabestgendratéchpresause. i 4 hg[@fgr%sfg]@(poﬁlﬁlpqﬂée%ﬁ'r%{‘?%%tg& fsé)n al!(@ordi ng to
the first through third aspects of the present. i nvent.i aon, Y, f the

r esi st ansaleetedaceinpgnashasd &nh@lﬁéﬁM'RBP%‘éWﬁrﬂﬂ'%'gﬁ@; aﬁﬁad %Qﬂggé?
engagenent force increasing neans may assunme the formof a step provided on
a sel ectfedthednjitaients suppreesedundary bet ween the sel ected conponent and an
adj acent conponent, the step being forped such that t f a surface
of the sel ect eiccardingine aqmmdf%&p%t9@‘%&?5@%%@’%@?}3@%%\/& pressure
(hereinafter the surface may be referred to si H?Hloy as_an 'I'aﬁxcﬂ‘l osi ve-si de

pr essur epraaiced Rorindiatdacempripngyrea?RlHHER COARCNG S 8ff dte of the

sel ect ed conmponent opposite the expl osive-side pressure reception surface
(hereinafter the opposite surface may be referred to as a

"count er - expl osi ve-si de pressure reception surface"). Alternatively, any
one of the aforenentioned neans may assune the formof a taper surface
formed on a sel ected conponent at the boundary between the sel ected
conponent and an adj acent conponent, the taper surface 4



bei ng fornmed such that a cross section of the sel ected conponent decreases
with increasing distance fromthe explosive. Alternatively, any one of the
af orenenti oned nmeans may assune the formof a knurled portion provided on a
sel ect ed conmponent at the boundary between the sel ected conponent and an
adj acent conponent. Alternatively, any one of the aforenentioned neans may
assune the formof an engagi ng protrusion provided on a sel ected conponent

at the boundary between the sel ected conponent an adj : onent .
Al t er natlectiogesatigposed MW%'W*@HMWMt%%%%%SQﬁQ@ tvﬁgéTPor m of
surface treatnent perfornmed on a sel ected conponent so ihcrease

fri cti onofpecteddzmtwesn tthlﬁ?epﬁyéPé@{%@r%@%}‘fgﬁaga{%’@n%?ng%ﬁé%ﬁteagonponent
(hereinafter the surface treatnment may be referred to si%y as

"fricti amannenergidety auexplosiverwhichedtonatesin eSBPEREAPINGTEd t aper surface
or knurled portion may be provided partially on a.se|lected nt. In

t he i ni geatmtioraottvalbridge witei@nd & Sasity wérhet"ﬁ‘ieﬁ&a %6889@%@%% present
invention, sinple, inexpensive neans, such as a steg cﬁ éager Lérface, a
knur | ed tpebridge, wize amdghei explesiver whesein ajrleas eqe sklacied & E]R?E‘ Mt ace
treatiment, is provided on a selected conponent at thrﬁ b?‘ucgg r Q%t ween the
sel ect ecopmrmzzsemeansdon prexgniieanme ey Hdhe Compangm s, wh! ﬁ'ﬂég 0 the
initiators is suppressed. Accordi n? to a fourth aspect of (#?he %chr?ent

i nvent i avoult lotherwise proour dydnaans & PrassieIRis s @\ragge PN ve
conponents: a pair of electrodes disposed thhYan insulgt or di@Bosed

t her ebetofehe expldsive gadppiedoeribetcampanerien [ rHAPYALPreYePlodes and
adapted to generate heat when energized; an explosive which detonates in

r esponsantansesdy berprouidedromthe H@UﬂﬂtpdgeAHPF%ﬁ'V% tgecrgg;qy@ t hat
hernetical ly accommpdates 5 the bridge wire anpd . the expl osive, wherein at

| east ongrevehtich eveamspuayebe peoviged sesany poile BleCHIGSS: shape is other than
a right cylinder (hereinafter called a "non-right-cylindrical portion") at
- it

the boundary Hatthednitiaher aetasdingatoctepeerand asREHPTA0F LLE8REtonponent , " t he
non-right-cylindrical portion receiving reaction force fromth } acent
conponeninvehion | the eeheal adeventihaRansRewaad gp &%‘%}P&I‘ﬁgﬁ%%’t%é‘gﬂf hr ough
detonation of the explosive. The non-right-cyli Edri &gl g_{%ort ie0§ y assune
the for npafveatsteamowai efthescaraparents WiHCH FRMOVALWRHICLOUIETMIRE %P osi ve- si de
pressure reception surface of the sel ected corr,poncg% (S reg%%@dt han t hat
of the copmeansappressuce geaergedsbipuah denation Faer?@i%?' sel ect ed
conponent. Alternatively, the non-right-cylindrical portian sume t he
form of applgukto the tarponsnth ToefefprddesiRR! of e éef%% C?@@noen%of t he
sel ected conponent decreases with increasin i stance . f : .expl osi ve.
The non-frbghan@diamtimpwmti'érprﬁﬁ?ml%’-ﬁpg\f?mﬂg%ﬁotﬂﬂé?@r{%&?e' y of the
boundary between the sel ected conponent and the adjacent conponent. In the
initiatosuppresséidng to the fourth aspect of the present invention, at |east

one of the electrodes may be forned of a |ead pin) whi LS:Loaxially
attached to a Acodudtingie %@d@e@sﬂﬁ%Ogﬁ@eipﬁg?fﬁ'gt'm’%ntﬁ{tqggh%hsgti ve header
being jointed with the other electrode and. the casing. ggbe 'ﬁé’f ected
conponenprinided gt indiatoncomprising, fp ﬁ@PiSEErlt'Vﬁd?qu?\n?‘r'g\?' Phe'i nsul at or,
and the adjacent conponent nmay be the conductjve header.. . tyely, the
sel ect ed etestpaesndispased gvithan mulmcmfﬁse%%%}%f & ?%%%fh%h“ﬁé@%é‘t he | ead

pin, and the adjacent conponent may be the insul ator. [ y:tiator
accor di ngonoettes betyaan Hppair o@pqu{@cﬂﬁ%ggﬁ@dﬁﬁgeecﬁfq géﬁebﬁgnﬂ%tsel ect ed

conponent receives pressure generated through, detonat.i t he expl osi ve,
t he non- vhgt engtgined;i amlexp@siveowh(cd G?t,orﬁll{g? gbretﬁpogsgqg tf%ap}er surf ace)

provided on the sel ected conponent at the boundary betwee cted
conponentgemredation afjtae dndge oM ar%\g,grga%ﬂggfthﬁhy c?rcgé’%Smg{e}%e

adj acent conponent. Therefore, the positjonal relatio sel ected
conponentthardidgeewirdj anbte @WﬁéW@nWh%e%ﬁﬁﬁéﬁhgﬁ? s&ﬂ%&gg\r’@ﬁp%ﬁthe
initiator is suppressed. BRI EF DESCRI PTI ON OF THE DRAW N LS a

Cr 0ss- seatdroprises maanshioning eaginaforee ¥t WP'Cﬁ‘ntlﬂﬁi qqugongﬁt Ehdhgds b

adjacent component (hereinafter the force may be referred to simply as

{



apparatus incorporating an initiat
_ or of the pr
gm)a;]g;ad I(;Ir oss-sectional view show ng an essgnfisglnt
n'odificgtios O]},tEI G 3 is a cross-sectional view showing a first
modi f1 cat o e initiator shown in FIG 2; FIG 4 is a cross-secti I
g a second nodification of the initiator showm in FIG 2; F?Qia 5

IS a cross-sectional view show n i nmodi fi
i : . g a third nodificati L
shown in FIG 2. FIG 6 is a cross-sectional ation of the initiator

nmodi f i epgagemnt foee hivhiea d; dngfe Q9t8eure four th

yi ew s%g]tv%i gg a fi fth )r1mdi f;[tggti@g%%jf Ii?f?igr‘nrgl aaﬁl@ 3%138 a croestsec | ona

S a cgesemtattirongh datenatonel ip BXEIORL okt PRRR SRR e i € ator

I : ; . 91 cross-sectional Vi i

T | ttéamnginedre imatbapoor droe M ety AERGIEg. BB N D i onal
\ h nodi fication of the injti inF

FI G 1inh8g@menbis ¢ ; - ||I\I . f.tﬁBOW“ in FIG 2;

MG 1 89 %hovvn ! nelezlelé ne;al;smg me@ns‘srﬁawh?gpféwfﬁeﬁfﬂ r?z‘gﬁqu cation of the

~ electrodes.

invention; FIG 2 is an
portion of the initiator

In the initiator according to the third aspect of the present invention,
when a selected component including the engagement force increasing
means receives pressure generated through detonation of the explosive, the
means increases engagement force of the component against an adjacent
component. Therefore, relative movement between the components
(removal of the selected component from its mounted position) is prevented,
and damage to the initiator is suppressed.

in the initiators according to the first through third aspects of the
present invention, any one of the resistance enhancing means, the removal
prevention means, and the engagement force increasing means may
assume the form of a step provided on a selected component at the
boundary between the selected component and an adjacent component, the
step being formed such that the area of a surface of the selected component
that faces the explosive and receives pressure (hereinafter the surface may
be referred to simply as an "explosive-side pressure reception surface") is
greater than that of a surface of the selected component opposite the
explosive-side pressure reception surface (hereinafter the oppoéite surface
may be referred to as a "counter-explosive-side pressure reception surface").
Alternatively, any one of the aforementioned means may assume the form of
a taper surface formed on a selected component at the boundary between

the selected component and an adjacent component, the taper surface



FIG 12 is a cross-sect; [ i i fi i
initiator shown in FIG | g'nalan\él E\INGShi\éM 1 B T ot oot o o shone
Liater shown 10 2 f ; d FI¢ is a cross-sectional view showi ng an
e o modi T n of the initiator shown in FIG 2. BEST MODE FOR
_ HE | NVENTI ON An embodi nent of the present i [ i
be described with the drawings. FIG 1 shows an anlgtn |2\6ept|on by
_ . o] [
:’iﬁlpialr :E gf t28 ggcgtr)ginhgdt:)ntﬁ vehicle, the inflator 10 i:lcorpo?;t ?zga;:]bag
. _ _ e present inventign. i
g;es_enbemgbmhmr%UQHWandesroasmﬁﬁg Oﬁﬂhéﬁl%?(%ggé%g’g%‘l?ri%{galt ?Ei %(2) untod |
por?: Ltl ght manner in th_e casing 11. The casing 11 S a,. rgognt ed in
ort! Aeblodbes Wit arbasing distancestametngxalasfic| Gainduf9. 37 ¢ ach
Ea;l |bon 11 b to which the initiator 20 is attached. Tr]’e g S 'naCI yrgnt
can 13 O?%oﬁgpegéfgﬁuagggl@gﬁmmem paytarsume thefgm 9ba %dtiogrﬁégsgsegl i ﬁé
_ owmn in FIG 1, a high-press i
22;;)?@?%5?@%&} gt@,ﬁ%ﬁtgﬂ&iﬁm;agger:tcﬂ’ttth@rbolmd@r\gpegﬁ‘éeﬁ é?eﬁ fE(lasi‘:itla&V\hen the gas
_ on detonation of the initi '
. % g oo e, prsbine sk At 5171
_ a of the casing 11 toward an air i
out f : ﬁ;/y%fepeﬁﬂbﬁ%néd mlarfomaghassuna hafarat ﬁﬁéntemgg)ﬁ?&ﬁg‘lgﬁﬂgﬂﬁ/emg%mﬁ: i
the | rator 20 includes a plurality of conponents shown 8, .on an =
condugteﬁjm% damn|ar»5£é&ed2¢ompgnenhabﬁierb@#”d%’&@%Wﬁ@“Q%ea?’eé%%eg1 b, a
Coaine I've header 22, an insulator 23) a bridge wire 24 an, expl osi ve 25)
g U b e gy reosunbhedy 5 il
. _ are used to nount the initi i
: Qf ;?t Oéko}gn%'ﬁti%@&ﬂnéélnfh_ﬁy assuhe theddrmiof Sﬂﬂaéesté@f\’;lmr%{t;gt 2;1 g?elc?r : ge
electrgc ed to t he conductive header 22. The lead pin 21 b serving as an.
sledtre ﬁgrefbﬁnégtcﬁ*f?é@%@_lécﬁea e DTNt tSovas tmméea@ezfﬂﬁtié’ft%’éc? ﬁ?h’f’%‘?%r 23anTh
gonduct eader 22 is formed of a conductive netal  and s a Li ndri Ie
{ ubul wihapRcted Bofpoent ard dreadiecenbcomponest Qpﬁf@én%r}lﬂfgﬁ?z“é"%%&n it
greateraXI s. The dianeter of an explosive-side portion of the hole gzla ;Ss
e ndritrtgfé]?rﬂehh?f{ay%e téferreet $|mrgjy@sr"ﬁﬁl@mn-me@ﬂwl%{r%’:eﬂ assumes a
eyl ndt al shape "and has an annul ar stepped portion (ste @?' nits
et cen?r;e%@ﬁr a%ing-j'_hteIh\%hsarbﬁér?ﬁnﬂlanbdsaaw $uEaee thnHaPé(p?%&i n fgng al ong
i's, ich the lead pin 21 b is tightly fi i
Zﬁguirgdﬂrgﬁ?f,gqﬁptitg@gbgﬁagseleagﬁ lnlenhp@heﬁéat and prgssu?/e-lrfatsiegt :2? ;IOZ)S(Isal Y
_ coaxially secured to th I ’
gggldgglt L\éesihggﬁiglﬁe tiafore sstopdiagdoite ﬁmtrwmmwﬁqugﬁg?ﬁéa%&%%t gfe t he
- essure reception surface of the insul at i
EI‘ E:nsz 2 rgggn% E\Qgﬁggﬂ; ?P;ﬁ?pﬂmfxpegshfe@e@ﬁéswrba? &GP %ﬁaég? :‘ chr te ﬁfa(ra:aof
-right-cylindrical portion. The.si :
ftegfsfgﬁ%%@bgga ;?m??tppoa}]mi,wrdemmmﬂﬂéuotms@@m%’ ﬂﬁ‘é‘?"\fﬁeﬁrﬁggﬂ ug?ggsal; et e
(_ ed for the insulator 23. The i i L
bet ween ¢fieadeeadanentis pravided loa a selected comptc))rnle% St ¥he Bohifidhry connected

out of the gas

between the selected component and an adjacent component. Therefore,

damage to the initiators is suppressed.

According to a fourth aspect of the present invention, there is

provided an initiator comprising as constitutive components: a pair of

electrodes disposed with an insulator disposed therebetween; a bridge wire

connected between the pair of electrodes and adapted to generate heat

when energized; an explosive which detonates in response to heat

generation of the bridge wire; and a casing that hermetically accommodates



fggggc}hvglhgader 22; i.e., the bridge wire 24 is connected directly to the
headeP Do o , 3£d indirectly to the lead pin 21 a via the conductive
A génerateseﬂeg?e{glfﬁg vLa the lead pins 21 a and 21 b, the bridge
: ( reby cause the expl osive 25 :
FEQL?SlvefZS, together with the bridge wire 24? i's acconnéga?ggopﬁtg- The
proof state within the casing 26, and the expl osive 25 cones in

partial contact with the bridge wire 24. Th ' ' '
ot al  Hhesfidgiiand tbaseiespes baie ot (eaR ot gkt TRt onat i o

of the explosive 25. As shown in FIG 1
. \ . , th - ; i i
i ttedchmgrfsestd portidreniinee shraperis QBRI %é‘gﬁggg‘g?oee}g(hgﬁ%‘h?ﬁ?g3|SIynjgoizﬁeijs

therewith in an airtight state b '
_ ‘ ‘ ht state by wel ding or other .ne '
:3 sgf or {“%ﬁef’ rga giué?rr:gmz-(ilylngjrtogl gntt@m hetihg BPH”&%@%%&Q\%’P‘zﬁ‘&r&ggﬁngng 427
. 9., _ a an 1 b, the conductive header, . [ :
gﬁa ﬁg;&ot,-,lq@a Cu@ﬁp Snggjeaﬁﬁsd]'a[?n’mpmpQﬂﬁﬂ’fomfefﬁO%Igihé‘cy '?%é%é‘ QOthe a: n:ﬁggtor

a ol : shown in FIG 1, the netallic, hol '
L Bﬁn‘fSZ‘Fgﬁ%’f’?goﬁé%‘?@ﬁfé’t? fdluen g“aesagj@@lenhgompﬁnfﬁt wheh tthﬁg?qu&&%gsgo Sgtng?al gd

_ _ xpl osive 25 strikes the cent '

seal | gy ordt icelveaypisoate senetesod anasiaryar engion ot pe P Vet ual |y
the n'eg %‘[ﬂgﬂéggg&r@lgggb;‘e;&h&% rlni d 12 is ﬁ{go‘ke. Tthe Eesi rrl]élg der 29 is g

_ i indri ay &aeseme o eRY Y
metallic holder 28. As shown in FIG 1, the resimnq)ﬁiléde?wzé b el ¢

e

t he casj - e ssenbled to
iohghellsiqroeizhene ared of tee exploaiversidadI@esUrreckp! il

t he expl osi [ [ '
pl osive 25 is hernetically accommodated in t@rﬁsmeta I'ﬁ)&e_g der 28,
n de

and the i : ; "
£ §sle¥rRd2compohest isegrabtérdhapitaat obhecRWHE &P € rat Lon of

t he exp?osive 25 in the casing 26. In the initiator 20 of.1 esent

enbodi ey i : .
oo fészsgﬁt%(:rég?;?ti? %@amﬁthmae‘@%ﬁﬂﬁ@@@ﬁ’&?ﬂbn,Aﬁﬁg\aéivggﬁég S

non-right-cylindrical portion may assume the form of a taper surface which is
formed such that a cross section of the selected component decreases with
increasing distance from the explosive. The non-right-cylindrical portion
may be provided on the entirety of the boundary between the selected

component and the adjacent component.

In the initiator according to the fourth aspect of the present invention,
at least one of the electrodes may be formed of a lead pin, which is coaxially
attached to a conductive header via the insulator, the conductive header
being jointed with the other electrode and the casing. The selected
component having the non-right-cylindrical portion may be the insulator, and
the adjacent component may be the conductive header. Alternatively, the
selectéd component having the non-right-cylindrical portion may be the lead
pin, and the adjacent component may be the insulator.

In the initiator according to the fourth aspect of the present invention,
when a selected component receives pressure generated through

detonation of the explosive, the non-right-cylindrical portion (e.g., astepora




non-right-cylindrical portion provided at a boundary between the insul ator
23 and the conductive header 22) engages the step of the stepped hole 22a
of the conductive header 22. Wen the insulator 23 receives pressure
generated through detonation of the explosive 25, the step 23a serves as
means for enhancing the resistance of the insulator 23 to the

t hus-generated pressure, and the insulator 23 receives reaction force from
t he conductive header 22. Therefore, the pressure resi he
i nsul ataper 28rfasek phevided ondhe saiectsss¢ema QP”EQW |%@r§%%qggb:eﬁwkﬁ@ i nsul at or
23 and the conductive header 22 is maintained, K whereb ; %%glefopgethe

i ni ti atrer sélBcies! suppoesakand an agiaceRl EPERPONEBh HE e FH LN Shbodi ment |
the step 23a of the insulator 23 serves as neans for, pr j removal of
t he i nfrhather adjacenhcempoagbtal Tﬁ@[ﬁfé}f%ttﬁér%% r@déﬁ@%BEjvberfée}yr?s%of pressure
generated through detonation of the explosive 25 and ﬂag%heg §o t he

i nsul atry s@actetheomponent and the aasent GUNRPRAMS Jpalp sil'@tor 23 is
enhanced, and renoval of the insulator 23 fromthe conductive header 22 is
pr evendaghagehter thizyindiatenis SUPRBESe®i tiator 20 i s suppressed. In the
initiator 20 of the present enbodinent, the step 23a of the insulator 23
engages the step of the stepped hole 22a of the conductive header 22. Wen
the insul ator 23 receives pressure generated through detonation of the

expl osipRYEFDESCRRTEPN OF Ebﬁ/%%\g"w%s for increasing engagenent force
between the insulator 23 and the conductive head@it 2?. Thsr %gr e, the
pressure resiFGantde sotrossesaationahvigw sBoWINGARANERIAT IR AEPEYi ve novenent
~between the insulator 23 and the conductive header. 22 is prevented, whereby
' damage dgparateisi incoipmrating@@ni isitiphPEHEAESROLENGINO FIGS. 1 and 2, in the
initiator 20 of the present 11  enbodinent, the step 23a ?{p ﬁhe i nsul at or
23 engages t iGsep af enlasged eppratsaelienalyiewshovdng BRRRIGNVE header 22.
However, as shown in FIGS. 3 through 13, the shape of any of the conponents
of the partibhatfdhe Ritiaty shownini EWF. 1n each of the bel ow descri bed

nodi fications of the initiator 20, nerely the shape-varie ion of any
of the conpori@. s isfa thess-secticnal view shiowing& @égg}qdbfzﬁt'qqhtgp@tgnponent S
whose shapes are not varied are denoted by the sanme reference nuneral s as
descri biattizaboskowanmd Fi@p&at ed description is omtted. In a first

modi fication shown in FIG 3, a section 21 bl of t’ﬂg Ieﬁﬂ?qagﬂog‘r&l b secured
to the insertFiGh 4is @ ceass-sectionaliviaw siayng 3fCAEMOf 20 (the
section 21 bl accounts for about half a portion of the lead pin 21 b joined
W t h t hthd initidtat sho@B,indml@. 2he | ength of the section 21 bl nay be
appropriately determned in accordance with the .press I esl nce
required for FEla 5 imd qspss-sechionaladey QW'Pgﬁjﬁ}"gg@o\ﬁmC&m?‘s&?%?ned such
that a cross section of the section 21 bl decreases with increasing the

di st ancinifiatorshbwndrflésidie 25 (the taper angle may be appropriately
.determ ned in accordance with the pressure. resis . ! the | ead
pin 21 b). A E3t6dmagiropssectanat Yigw %?‘@'”@%#%4rﬂ¥ﬁ§°4'ﬁ‘g%{|‘g‘te§fr{%) whi ch
section accounts for about half the insertion hole 23b, has a taper surface
whi ch i inifiatomstiowncin léat2;a cross section of the insertion hole 23b
decreases with increasing distance fromthe explosive. : nefore, in the
first nodific&lGod islaoﬁimsﬁrﬁelﬁf[@nahw%éh%w&j}ﬂﬁﬁ’é m8§ﬁ‘f2‘?‘885r§it§% at the
boundary between the lead pin 21 b and the insulator 23 is envisaged to
provi de igitibrrtshosymin BIGt & t hose provi ded by the step at .the boundary
bet ween the conductive header 22 and the insul at 2 f _1: di nent
shown in FI GSFIG. 8rig a2cross-santionay §teVYn§BPY"|”?;Qa?iS8a,F‘ ’Pﬁ‘é"?‘f’ﬁégﬁé’?gﬁglz 23
assunmes a cylindrical shape and has no step on its circunference, and the
i nsul at dnitiaBri shawyit FIGf it ed and coaxially secured to a cylindrical hole

FIG. 9 is a cross-sectional view showing a seventh modification of

the initiator shown in FIG. 2;

FIG. 10 is a cross-sectional view showing an eighth modification of



22a of the conductive header 22. In a second nodification showm in FIG 4,
the entire circunference of the insulator 23 of the initiator 20 has a
taper surface which is forned such that a cross section of the insulator 23
decreases with increasing distance fromthe explosive 25 (the taper angle
may be appropriately determ ned in accordance with the pressure resistance
required for the insulator 23). The cylindrical hole 22a of the conductive
header 22 has a taper surface which is forned such that a cross section of
t he hahe iRRiatstestiozas@s FUBL B; i ncreasi ng di stance from the expl osive 25.
Therefore, in the second nodification show in .F{G é %12@ e@qﬂgerrent

confi gur at i grjGatt 1t isea brssdsestiana wiaw shRWIRG Adteth 19 HICRYOP YU3NEnd the
insulator 23 is envisaged to provide effects simlar to those provided by
the stigpizabr éfMewhomiFiGr @; bet ween the conductive header 22 and the insul ator
23 of the enbodi nent shown in FIGS. 1 and 2. In the second i f]cation,
the I ength of|d.he2 m@mdmwseeﬁMNiQ\Méf@é\ﬁ%&‘ie@g‘ Hﬁﬁ@?aqﬂ‘”gﬂ@ét he

i nsul ator 23 may be appropriately determ ned in accordance with the

Pr essuffidiepsrbwAdR FIEN®;ead for the insulator 23. In a third nodification
shown In FIG 5, a plurality of annular grooves 21 Db are.ff. Ort{B‘?wd on the
lead pin 21 piGetdisd drosssectiosaniewrshaviagashelgrep MOdGASE 23 of the
initiator 20 (the size and nunber of the grooves 21 b2 may be appropriately
det er mppesk inkiaeEehdwnca MIGLI2.t he pressure resistance required for the |ead
pin 21 b). In addition, protrusions which are fitted into the annul ar
grooves 21 b2 are fornmed on the insertion hole 23b of the insulator 23. 13
Therefore, in the third nodification shown inbg G 5, the engagenent

conf i gyEdT MOBE FOR CARAYNYGHRUTEEHE INVENAEOYi n 21 b and the insulator
23 is envisaged to provide effects simlar to, thosg gjovi@‘ed b?fhthe step at
the boundary veseeairhbat cbthduptasest raemsionwill ey PRAGIEREG SN 23 of the
enbodi rent shown in FIGS. 1 and 2. In the third nodificaitui 3n, t he i nsul at or
23 assYyReYrawis. ndFiceal shbwparaindiaterst Géorsar BirBAGAPLALR S 9% ence, and
the insulator 23 is tightly fitted and coaxially sﬁgurﬁj to t(ﬂﬁ cylindrical
hol e 22a,0htdda «0Bhiehs,ithe inkaiden 0dpcorperating @ntiAItAS; £¢ ASEPEH hown in
FIG 6, the entirety of a portion 21 b3 of the |e€dg{%i n.ZénF secured to the
i nsert ignneqres@dtineéntibe. | Thel inflator A9 of thenrgsgnt PARSAIBENY; . , the
entirety of the boundary between the |lead pin 21 b and.é.gﬁt' &tor 23)
has a tpRidesw tasiagvii ahdissgaoseslting lish 3 maunied fpad alrdignt MF 5 ne
portion 21 b3 decreases with increasing distance from &'hei e&ﬂ&s%ve 25 (the
taper ajpghe dainde1apitepcasingl iyl bies argass@rage ROEIHAAR WISt Re pressure
resistance required for the lead pin 21 b). The «5{ﬂti£ﬁ6¥ %iéﬁ]&dé nsertion
hol e 23RigptpleBeuiagat is enc3etaand anpdackmenteartgh iAWY ed such t hat
a cross section of the hole 23b decreases with ingre si\rxﬁrcﬂ tance fromthe
expl osi yftiadbr 20hermtfached. i Thehgas saating Hedid p%bﬁﬁ?{ogﬁg T F G 6 the

detonation of the initiator 20.
When the gas sealing lid 12 is not broken as shown in FIG. 1, a

high-pressure gas is accommodated in the gas storage portion 11a of the

casing 11. When the gas sealing lid 12 is broken upon detona’qon of the

initiator 20, as shown by two-dot chain arrows of FIG. 1, the high-pressure

gas spurts out of the gas storage portion 11a of the casing 11 toward an

airbag (not shown) via outflow openings 11b1 formed in the attachment

portion 11Db.

Meanwhile, the initiator 20 includes a plurality of components shown,




engagenent configuration at the boundary between the lead pin 21 b and the
I nsulator 23 is envisaged to provide effects simlar to those provided by
the step at the boundary between the conductive header 22 and the insul ator
23 of the enmbodi nrent shown in FIGS. 1 and 2. In the fourth nodification,
the insulator 23 assunes a cylindrical shape and has no step on its
circunference, and the insulator 23 is tightly fitted and coaxially secured
to the cylindrical hole 22a of the conductive head§{@22. éi’ In a fifth
modi f i Gat heRrided S0alE G FD. 2 ege palr B4 e3P 21 ARE ZPed of the
expl osi ve-side pressure reception surface is greater than .t h% f the
count ercEIctive Heaticd @) resinsatpeddpd PHF IS Wi a s, ai“sexfpi‘?%%] n“the | ead
pin 21 b secured to the insertion hole 23b of the insulator lﬁ% of the
I ni ti atgysirg 26} bads resiamdoidRiber ApkiligpecemweNe it £ -Ga WE'XPpropri at el v
determ ned 1n accordance with the pressure resistance r 8ui rtﬁ for the | ead
pin 21 fdidet Ragit hiresin olsee RIATEIUSHSOIRINAYNE H1§ H\ét'%tpég M is fornmed on
the insertion hole 23b of the insulator 23. Therefore, in the fifth
nmodi fi Cipffliagdt fhawshowrFind1G, 1t he engagenent configuration at the boundary
between the lead pin 21 b and the insulator 23 is envjsaged to provide
ef fects sinil@petigad bmemrwwdgda&&ntemtmdﬁﬂsa%ttﬁqn? W&ary bet ween t he
conductive header 22 and the insulator 23 of the enbodi ment shown in FIGS.
1 and 2¢ohduéthe héddédr apdi Thedendmpin £Ab gar¥ingaas AN 21 GlE a cylindrical
shape and has no step on its circunference, and the i%ato{i%ﬁ?{lis tightly
fitted apdche@xsahé yoadaatiesheadehd2aa thriinseddtonsBe SPNHEEonduct i ve
header 22. In a sixth nodification shown in FIG 81_ a,krmrbe‘d portion 21 b5
"i's formpdagBr bhes femiegion a2dorduntivamegtal @ndrias ASYHRHRCRIHEPR'®3p of the
insulator 23 of the initiator 20 (the pitch and depth c1f 8r.oover§ pf t he
knur | ed gpapbi orTrslcdridustivet eader 22 haergstepeedinfle kAgr3'ad BS54 BR 21 b5 may
be appropriately determned in accordance with the pre éur.e resi stance
requi regfr The digadtar of &1 ekplosive-sideinargan Oéﬂb?m&ﬁé QI5A % re fitted
into the grooves of the knurled portion for increasing the area of contact
bet vveentﬁgﬁtmp@frm@ir@maiﬁn@ pbeiog: ooves are forned on the insertion hole
23b of the insulator 23. Therefore, in the sixth m)&/i@fication |shovvn in FIG
8, the engagemgy insanitogasaissumas ataybingdealRiapetddas ahd™M¥al pin 21 b
and the insulator 23 15 o , 23 has an

stepped portion (step) 23a on Its circumference. The insulator

insertion hole 23b extending along its center axis, to which the lead pin 21b
is tightly fitted and coaxially secured. The insulator 23 is formed of heat-
and pressure-resistant glass, and is tightly fitted and coaxially secured to
the hole 22a of the conductive header 22. The step 23a is formed such
that the area of the explosive-side pressure reception surface of the
insulator 23 is greater than that of the counter-explosive-side pressure
reception surface thereof. The step 23aisa non-right-cylindripal portion.
The size and number of the step 23a may be appropriately determined in
accordance with the pressure resistance required for the insulator 23.
The bridge wire 24 is connected between the lead pin 21b and the
conductive header 22; i.e., the bridge wire 24 is connected directly to the

lead pin 21b, and indirectly to the lead pin 21a via the conductive header 22.




is envisaged to provide effects simlar to those provi
_ ovided b
éﬂgogfﬁgﬁ?rghggkm?eangg cgndugtlve header 22 andpthe insulgtgrezgtgf ?Le
in : and 2. In the sixth nodificati [
23 assunes a cylindrical shape and has no i o eom eroece) and
: _ ( _ tep on its circunferen
the insulator 23 is tightly fitted and c i oo
_ |1y secured to th i [
hol e 22a of the conductive header 22 InOaXIa " i fi oo w02
( . ( . h nodi fication sh i
FIG 9, an explosive-side portion of the ?nsevent hiriator 2
| _ : . _ sul at oy 23. of j
gthgepgﬂvihggrermggedt\saftbe lead ginshal & a{”ﬁ’e21%éHPg)t’B{geQ‘ﬁ”e%%agﬂé%%%gt ﬁr of20
_ may be appropriately determned in a ord’ i
][ gflmsatj arﬁacx gb ?ﬁel;ermydceitme thecexploaivat2fy todgtangde a ﬁ gﬁe?xapgﬁfﬁ?’ \é\n 'm;]ihghpir gssur ©
( at a cross section of the portion decreases, y [ [
ﬁ:) lste agczztggggmtn;tgngtmdph:i_gewe;]@eéf, = @@ﬁqr@gm%" Bﬁ?%‘cﬁ’ﬁo%ff \SA@.% ::3|C|r ﬁgf: Qg|
. onductive eader 22, which portiq
t Pe hol itRidatheheesing Lapandshefexdéosive eR chnﬁgﬂfhﬁla”n&@%%?%@:ﬁiéﬁ @’5%22 C)gfacth ?Lf
?h ths hoIe_ZZa decreases with increasing distance fromthe explosive 25 "
e;erobﬁdgemn&ha4seventh nodi fication shown in FIG 9, the engagenent -
con :guratlon_at thg boundary between the condu tivq]header d the
iﬂzusﬁégratﬁt'ﬂ:e g:amrgﬁaﬁaifaﬂfpﬂcbof qéh@m§@|§r§e§rﬁﬂgr Ei%atcl’f@séga rovi ded by
~boundary between the conductive header 22 and [
gﬁo% It ﬁmglggtme 110mrrs Esmml Olle npphGERtonation of the ﬁxalrﬁ’séﬁeg?n%'h %d?ﬁﬁ%lt } glljlll aor
_ , a knurled portionis forned on t i |
?L et Eﬁu"}qsé@m ,Ot{h_eZ@m enbefithe asing 28 ds {ittad tpithe HE}EHE‘Q%@%}E‘%‘?C%%%?L&ZSQ Cgf
rl'ed portion may be appropriately deterni i i
pressur eongesisnoadscaBiansAesY diecs ereatity o) AHANCSERE B
rusions which are fitted into the grooves of : : i
;cr)re :c (r;tr:nenm@d in@g%radtaealnwa_ dma‘. cbine a@$inb@@%e%?nisc f%"ﬁ%ﬁ%é%ﬁ%‘lﬁaw depgi E)i)\c/)gs
on e cylindrical hole 22a of the conducti
'(I:'gﬁ][ iegag,gt%;igggnnly(jtba: ﬁwggtdiwigudi ¢¢ma@ﬂ©ﬂt5él¢(ﬂmth%‘qi\ddgl'%f:)2v1eq Hﬁggﬁg)aégﬁent
( a e boundary between the cond i :
lnSU'atQhe%@ndec&nyheageUQQQHﬂrEﬁuhéoégge@ﬂgtggﬁ%kgﬁlQ@a?ﬁgsgzp?QSi823 by

the step at the boundary between the conducti
. uct | i
23 of the embatiemwetaltibhedérm2gisdormedeia gﬂ_et\éleslbeeeatdaenrd %g\saanguﬁ he insul ator

shape. As shownin FIG. 1, the metallic holder 28 mounted in the casing
11 extends to the gas sealing lid 12 such that a blast generated upon
detonation of the explosive 25 strikes the center portion of the gas sealing

lid 12, thereby breaking the center portion first, and eventually the entirety of

the gas sealing lid 12 is broke. -

The resin holder 29 is formed through molding in order to cover the
initiator 20 assembled to the metallic holder 28. As shown in FIG. 1, the
resin holder 29 is assembled to the casing 11 together with the metallic
holder 28. As shown in FIG. 1, the explosive 25 is hermeticall.y_
accommodated in the metallic holder 28, and the explosive 25 in the metallic
holder 28 detonates upon detonation of the explosive 25 in the casing 26.

In the initiator 20 of the present embodiment having the

aforementioned configuration, the step 23a of the insulator 23 (i.e., a

10



In a ninth nodification shown in FIG 11, a knurled section is forned on an
expl osi ve-side portion of the circunference of the insulator 23 of the
initiator 20, the portion accounting for about half the entire
circunference of insulator 23 (the pitch and depth of grooves of the
knurl ed section and the axial length of the knurled section may be
appropriately determned in accordance with the pressure resistance

required for the insulator 23). In addition rLotr usi Al fitted
i nto theomyrigbtreylingdriaah®okkem IPé‘éIV@@@te}tc%b?‘é?d?&(ﬂeégg?hgﬂé Hﬁ\ghe{rﬁtebara% cont act

between the protrusions and the groovesg are for } i cal hole
22a of are treondndative h@&@i@ﬂﬁ)zeng?f@%akﬁ%t,epi&lﬁﬁgstﬁﬁ%‘%%ﬁﬁo%????zgti on shown

in FIG 11, the engagenent configuratjon at e_bau ween t he
conduct fheecdretubtive T asied 22he YN %Psg@t?%égﬁ%%&gggwso&g%ovi de effects

simlar to those provided by the step at . the_boundary e e
conduct gemetatad thropghariona ﬂ@i&'ﬂ%ﬁépﬁ)ﬁy%&itﬁ‘&%ﬁ‘g | %@ggﬁtgc\n in FlGS.

1 and 2. In a tenth nodification show inp F}C? %5 %lélface treatnment (e.g.,
pl at i ngm@anseot Enhancingpberresiatane of He sUialer 2PH8 MRsertion hol e 23b of

the insulator 23 of the initiator 20 or on the.surfac f e d pin 21
b, so athussgémerded eréssurei anditbe desWaioiech 897495 Cﬁ?ﬁrfog% fé%)]ﬁ]at he | ead

pin 21 b. In 17 addition, surface treatnent (e.q. | at | with a highly
adhesi véharsbrductive madere%ﬂ-rreﬂhef@fpr%rmérﬂfﬁﬁ@u%Lf@%%@ﬁ?%ﬁgﬁgeess) is
performed on the circunference of the_ insul ator b{2§ ar 3H t‘H@fI%rl of the
hol e 22naflatoh@3derehhaniced, Baddbe positianal £81atign BRWESRANE /T LFON f or ce

.between the conductive header 22 and the insulator 23. T e, in the
'tent h magdi dnd e conductive headgar@2 1szm&"h@"b%§a‘6é€ff8h¥ ﬂfamé"%ﬁfé ion at the
boundary between the lead pin 21 b and the insulator 23, as well as that at
t he boumsitintort2® isssuppraesednduct i ve header 22 and the insulator 23) is

envi saged to provide effects simlar to those vi ded t tep at the
boundary bet wéeihe iTatiaton @ocef the presest eg@%eﬁfngh?ﬁg‘%ﬁ %Sr&ggéof t he
enbodi mrent shown in FIGS. 1 and 2. In the tenth nq%fi.caLhi@E?st he i nsul at or
23 assunmsulatan23 seviesas sieans fan@raventing wrapval ofithe SYaRiEsy ence, and
the insulator 23 is tightly fitted and coaxi al L% secureg %[thgge cylindri cal
hol e 22awiithtramovahuecid egereasr PCoYr bY MeANSPERETCH HEENFICATi on” shown i n

FIG 13, an engagi ng protrusion 23c, which projects is formed on a
cent er phraugindefonationcafritbardiesive Q&aﬁ‘ﬁ@pg(‘gééj?%hb‘? '%%%Y%Pp?ﬁe initiator 20

(the size and nunber of the protrusion 23c . a | at det er mi ned
i n accorTHaerefong, the PrRSSHre SEHISEANGES?P %‘8@”%%@2?&%88@% dé‘ Eﬁncgul ator 23).

In addition, a depression into which the en in r usi cis fitted
i s for meroovalled thy insidatos 23 mmwﬁuﬁw@%&é’%@%ﬁ%&%ﬁ 22. .
Therefore, in the eleventh nodification shown,in FIG 13, the engagenent
conf i gurahembyadamagesodhaanijiates 2 ishSYPRICS3RBuct i ve header 22 and the

psULeler 23 15 oot sage L o S oL ST b SRR Y 59 Y
23 ot hier1s?JraJ[?c8:j |2ge erll';[gasgrelzgvmelsr%ep': Iogﬁthe %téapnéjeaz hole 22a of the conductive
header 22. When the insulator 23 receives pressure generated through
detonation of the explosive 25, the step 23a serves as means fqr increasing
engagement force between the insulator 23 and the conductive header 22.
Therefore, the pressure resistance of the insulator 23 is enhanced, and
relative movement between the insulator 23 and the conductive header 22 is

prevented, whereby damage to the initiator 20 is suppressed.

As shown in FIGS. 1 and 2, in the initiator 20 of the present

11



IS In the above-descri bed enbodi nent, the initiator 20 of the present
invention is enployed in the inflator 10 which is for use in an airbag
apparatus and is equi pped with the casing 11 and the gas sealing |id 12.
Alternatively, the initiator of the present invention may be enployed in
anot her type of inflator (e.g., an inflator equipped with a casing

contai ning a gas generating agent whi ch generates gas upon conbustion) or

anot her type of apparatus (e.q,, .a seathelt pre-tensigne In th t.
i nvent i &m| gﬂﬁﬂe@&gﬁwsﬁp ?ﬁé ‘ﬁ%%d?wﬁﬁorsﬁoﬁﬂgﬁi%%ﬁ@ g%rb({)? 'y npr egsE: gsen

resi stance i s enhanced by neans of the engag nt configur ion at the
boundar stepeeddiie 2za %Uﬁ&lﬁﬁﬂ%“?‘f@db‘%ﬁ'deé%%an PWEVPh %ﬁ%‘%i@) may be

I di mbi nat i ith th di ficati h i Fl iy €.,
or e BIG 5 ahea 18, BArsRRRIobg LM bprPrReBroab i XBhP o at i on at

t he boundary between the |ead pin 21 and the insul.ator ks ach of
the af oﬁ‘@YBl%/ﬂ varied. er‘r’b@éﬁﬁ@ftthgrwl%b&slcé'g?pdngg' 'gabf)@ﬁ,c’fiﬁ% é'ﬂ)'gatogrurface,

knurl ed portion, or other neans js ptovid at _the boun . n the
ead pi RbomasshitheshaRaaNa §oris BbAMKCT i cptinmarye BEMR BRbARE
conductive header 22 and the insulator 23, so as to forma

non- r i gAO-vellibiendeseriteds dhe iCOMRANATHE WRARGSHIZPSAa BRGVALCY AL porti on
assunmes a shape other than a right cylinder, the boundar cqnt.ain a
curved denoiashby the samm mel;’@n%mi"ﬁieﬁllﬁtaﬁdmds?plﬁveasal%gﬁ%qqqqﬁgi ve
conponents: a pair of electrodes disposed with an insulator disposed

t her ebetmeenptien b paiéedhi r e connected between the pair of el ectrodes and

adapted to generate heat when energized. an expl.osiye which detonates in
'response to héaa fgéhmoéﬂdfﬂft?dm@fsﬂ%nmiFg@e%Prsé}Pl'aﬂc?@ﬂc%g glef“ﬁa[ﬂﬁ

hernetical |l y accommodates the bridge w e and the explosive rein at

| east oRdbssgasceddo @Wh@né&h%?%@ﬂtheé@ﬁw ﬂg W&'%tf’\é\gﬁesi st ance
to pressure generated through detonatign of the l.osi,ve n the
conponeffther seaioned 1k hacecaurtsgen &bé’yéiiaﬁlaeggﬁ'ro@. °f§).t(‘gﬁ{ﬁafi M’y ;ggﬁdphgecdcor di ng

to claim1, wherein the resistance _
with the insulator 23, and the length of the section 21b1 may be

appropriately determined in accordance with the pressure resistance
required for the lead pin 21b) has a taper surface which is formed such that
a cross section of the section 21b1 decreases with increasing the distance
from the explosive 25 (the taper angle may be appropriately determined in
accordance with the pressure resistance required for the lead pin 21b). A
section of the insertion hole 23b of the insulator 23, which section accounts
for about half the insertion hole 23b, has a taper surface which is formed
such that a cross section of the insertion hole 23b decreases with increasing
distance from the explosive 25. .

Therefore, in the first modification shown in FIG. 3, the engagement
configuration at the boundary between the lead pin 21b and the insulator 23
is envisaged to provide effects similar to those provided by the step at the
boundary between the conductive header 22 and the insulator 23 of the

embodiment shown in FIGS. 1 and 2. In the first modification, the insulator
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enhanci ng neans is provided on the insulator. 3. An initiator according to
claim1, wherein the resistance enhancing neans is provided on any of the
el ectrodes. 4. An initiator conprising as constitutive conponents: a pair
of el ectrodes disposed with an insulator disposed therebetween; a bridge
wire connected between the pair of electrodes and adapted to generate heat
when energi zed; an expl osive which detonates in response to heat generation

of the bridge wire; and 20 cas t hat, her tlcal

bri dge 2% assaMStméVMI@WéPem@ragﬁ thStPBe%r{ ﬁgcg%‘){%r%t%%gngggrggﬁ;t e
conprises neans for preventing renoval t he conponent renoval
woul d dthieeinailedo 028 is tl@p“‘mﬁlﬁﬁg agyd ‘Eﬁ@ﬂ% e@'érr‘?é“é’t%é}ylt”mrb{%m E%t onation of
the expl osive and applied to the component. 5. An initiator according to
cl ai m 422avoé the gondectiembeader 82evention neans is pr ovi ded on the

insulator. 6. An initiator according to claim4, r enoval
preventi on mekna sesopdsupdisgaton shgweringHG. ¢ dae re&t,l'é% cwgumZﬁrqr}gzet i at or

conprising as constitutive conponents: a pai f
an i nsubhther ingutgios2d afiee éndaigsd has a taper rsquacglw %rr\ ?s(,j SrrrgédSposed W th

such that a cross section of the insulator 23 decreases with increasing
distance from the explosive 25 (the taper angle may be appropriately
determined in accordance with the pressure resistance required for the
insulator 23). The cylindrical hole 22a of the conductive header 22 has a
taper surface which is formed such that a cross section of the hole 22a
decreases with increasing distance from the explosive 25.

Therefore, in the second modification shown in FIG. 4, the
engagement configuration at the boundary between the conductive header
22 and the insulator 23 is envisaged to provide effects similar to those
provided by the step at the boundary between the conductive header 22 and
the insulator 23 of the embodiment shown in FIGS. 1 and 2. In the second
modification, the length of the boundary between the conductive header 22
and the insulator 23 may be appropriately determined in accordance with
the pressure resistance required for the insulator 23.

In a third modification shown in FIG. 5, a plurality of annular grooves
21b2 are formed on the lead pin 21b secured to the insertion hole 23b of the
insulator 23 of the initiator 20 (the size and number of the grooves 21b2 may
be appropriately determined in accordance with the pressure resistance
required for the lead pin 21b). In addition, protrusions which are fitted into
the annular grooves 21b2 are formed on the insertion hole 23b of the

insulator 23.
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a bridge wire connected between the pair of electrodes and adapted to
generate heat when energi zed; an expl osi ve which detonates in response to
heat generation of the bridge wire; and a casing that hernetically
accomobdates the bridge wire and the expl osive, wherein at |east one

sel ect ed conmponent conprises means for increasing engagenent force between
t he conponent and an adj acent conponent when the sel ected conponent

recei ves pressure generated throygh detonatio f~t j . An
initiator acdhedeiogetio t@eathwdwoaﬂ@ﬁgpﬁ W&%ﬁg@&n@ﬁtpsi‘%{r@?eﬁenﬁ

increasing neans is provided on the insul ator.. TS cording to
cl ai m Zonfigaration ahtheeh@la@‘éﬁ‘fdrﬁet‘?@e@ethﬁn@?g%rﬂ 33 br@amn{s%: lté"lsgiagélr ggd on any

of the electrodes. 10. An initiator according t ins 1 to 3,
wher ei ris tehsisra@sidstpa@f@eﬂ%ﬁﬁ%ﬁsrﬁgmh@éﬁ%?%% V"?%cggyéﬁéln%(t)% 2Hsrféep provi ded

on a sel ected conponent at the boundar et n th t onponent and
an adj ammdary)mttmean,thetﬁ?@ngﬂébebBie%ngﬁ C'Hsﬁ@@l ?ﬁg?g?%a of an

expl osi ve-si de pressure reception surface of. the e onponent is
gr eat erembadinumttshﬁwraimﬁiﬁﬁeﬁ-@ébgosilvéh%g@'éé m%ﬁﬁﬁg&}’gggpti on surface of

the sel ected conponent. 11. An initiator cordi to apy one of clainms 4
to 6, wasukitor 2B@ssemesad CMHW@%‘i%\@W&%"r‘éF‘%é@nﬁ pt%ﬁgorm of a step

provided on a sel ected conponent at the boyndary bet t cted
conponesitciantbrancediiad dme insehponastis ttgeﬁ‘glysfﬁ&gagvéqi H&a\flé%(ﬁgés‘gzgﬁ%ﬁk‘?hat t he
area of an expl osive-side pressure receﬁtian é rface of the selected
conponettie ¢yingirieat bolet A2a of K CoRdHCREaFEE g'l osi ve-si de pressure

.reception surface of the selected conpo t 2. An Jnjtli ccording to
‘any one of cIEn'mfm]’rthm@dlflm%@féﬁhomﬁ‘éneﬂgg&ﬁéﬁtenit'B?tggdfidn@égg)sf?ng neans

assunes the formof a step provided on a sel ected,go0 boundary
bet ween 2t be of ¢he dead proaporsestrechtp Hie meam&@o%%%ﬁﬁﬂ?‘?e"i%@étgﬁ?? bei ng

formed such that the area of an expl osive-side pressure r ' surface
of the seliwsinititco@poentiperizety of B beunda Haieop g 1658 910

count er - expl osi ve-si de pressure reception . sutface of e | e

conponeaind tha.indulateri 23)dhas adaper sirigce ¥ ?@'%ﬁ’é”ﬁd %Lﬁézh tr@‘ﬁf ef:rtg%g, wher ei n
t he resi stance enhanci ng nmeans assumas,%he form of,. 2 ri(raeoﬁ_?n,?mg ace forned
on a selsectiend of theeoetion 21 bBsecsersRRMthyBERASNY HISRSIPEL " Smonent  and

an adj acent conponent, the taper surface bei f.0 that a cross
sect i on expldsiee 85 (the tapercandie Endy QG&F&HQBEE‘G&QY Hef‘%@ﬂgégﬁﬂg di stance from

the explosive. 14. An initiator according to an i 4 to 6,
wher ei n gdverdame withgheysass\¥ie f@@éﬁ%”ﬁ%é%ﬂﬂé‘ée‘ﬁ% t?'gﬁﬁlgéqug@t@ger surface
fornmed on a sel ected conponent at e [oundar t ted
conponerifheaadtizety @(ﬂﬁﬁ%éﬁﬁerﬂ%ﬂﬁ@%ﬁ%g qfﬁget'%?)‘glgto? ?r%,\ﬁgpé abtle&?) r?S%P grﬁmed such

that a cross section of the selected co en ' #ICT easi ng
di st ancewhichris formest suebithat a P@S%ﬁe?qﬁqnggﬂber B%@%%?%g%éogégmﬂ@ne of

clains 7 to 9, wherein the engagenent {agrce i ncreasi ng neans assunes the

form of iactessing distaace fogh HiRle¥PIOg&FRct ed conponent at the boundary

bet ween the sel ected conponent and an gdj acent ngn t he taper surface

being fornmed sToerefors imthe W@B&ﬁ@?\aﬂlf}n ?tﬁ%wgi'ﬁﬂgég' t([:%errponent decr eases

v ncér?ge?gl];rgeg!c (S:gr?f?gfraiiggrgtttﬂg bol nld%sril Yetween the lead pin 21b and the
insulator 23 is envisaged to provide effects similar to those proyided by the

step at the boundary between the conductive header 22 and the insulator 23

of the embodiment shown in FIGS. 1 and 2. In the fourth modification, the

insulator 23 assumes a cylindrical shape and has no step on its

circumference, and the insulator 23 is tightly fitted and coaxially secured to

the cylindrical hole 22a of the conductive header 22.
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16. An initiator according to any one of claims 1 [

resi stance enhanci ng nmeans assurrgs the formof a kﬁ]ﬁr?édmgg;'?: (r)]nt 22
provided on a selected conponent at the boundary between the sel ected
conponent and an adjacent conponent. 17. An initiator according to any one
of claims 4 to 6, wherein the renoval prevention neans assunmes the form of
a knurled portion provided on a sel ected conponent at the boundary between

t he sel ected conponent and an adj ac i ni.Li
accor di ng o tmg MBAGaHTBRAPRSTEMbITOr Gty (e Lo BgaeR e,
i ncreasi ng means assunmes the formof. a knurl ed rii i&em on a
sel ect edf tnpopleniveadide RS eBBIRCEPHRD REIRErE d‘ggﬁteéﬁﬁ%'p@ggﬁponeﬁt and an
adj acent conponent. 19. An initiator according t n f i.gs 13 to
T o evmciies Ssin b ve ogontS b and: BT e PRl T
conmponent . 20. An initiator according. .o any one F' I.0R: {, 18
\é\ger ei nngegzdfmid ol thppinsestion Hoj 89%&&“%%'3&'&% 1?%t-:!ﬁg'(‘a"'] ercégd ,
mponent . . An initiator according to ' :

the resi(§teasize aéldhanbbﬁgOﬁﬁﬁ§t%%m(g@%%gg%&%nﬁ$%rﬁgtgﬁj @%tggml}hnéd)ir{g’r ower o
provided on a selected conponent at the bound 'tg geipCtEdu3|on
Componemooariaoe Wi dte prESHTEARENaNTDICHIHeh I e G BEb PP HG (o any one
of clainms 4 to 6, wherein the renpval prevention neans c hefo¥ f
an engagiduitig,a stepi exresponding to the step 21b4 1s oIS tRS MYBrioh mo

hole 23b of the insulator 23.

Therefore, in the fifth modification shown in FIG. 7, the engagement

configuration at the boundary between the lead pin 21b and the insulator 23

is envisaged to provide effects similar to those provided by the step at the

boundary between the conductive header 22 and the insulator 23 of the

embodiment shown in FIGS. 1 and 2.  In the fifth modification, the insulator

23 assumes a cylindrical shape and has no step on its circumference, and

the insulator 23 is tightly fitted and coaxially secured to the cylindrical hole

22a of the conductive header 22.

In a sixth modification shown in FIG. 8, a knurled portion 21b5 is

formed on the lead pin 21b secured to the insertion hole 23b of the insulator

23 of the initiator 20 (the pitch and depth of grooves of the knurled portion

21b5 and the axial length of the knurled portion 21b5 may be appropriately

determined in accordance with the pressure resistance required for the lead

pin 21b). In addition, protrusions which are fitted into the grooves of the

knurled portion for increasing the area of contact between the protrusions

and the grooves are formed on the insertion hole 23b of the insulator 23.

Therefore, in the sixth modification shown in FIG. 8, the engagement

configuration at the boundary between the lead pin 21b and the insulator 23

15



provi ded on a sel ected conponent at the boundary between

c?npfngnt and an adj acent conponent. 23. An ini?iator accgrgiaglfgt:gy one
? C a}ns 7 to 9, wherein the engagenment force increasing neans assunes the
orm of an engagi ng protrusion provided on a selected conponent at the
boundary between the sel ected conponent and an adjacent conmponent. 24. An
initiator according to any one of clains 1 to 3, wherein the resiétanée

enhanci ng neans assunes the form of surface treatnpent

sel ect eid aroigagrshto pwvide eHeCHcFIEY t?r‘%“&?‘? BHo‘f'g?@ybt lg\i%téﬁr%{ﬁ@eggl 2ct ed

conponent and an adj acent conponent . d25. An initiator a %Oéﬂhgg to any one

gLr:‘:!agl tm?umde:rcj tﬁitwﬁﬁé;téﬁrqu}ﬁjélqt'éﬁrﬂ\% eh v ﬂ%%'r}%'i%t? gssumes the form of
rface treatnent perforned on a selecte [

Fr1 ot oerboacimebtshesen 0 HEGSe! learad. cangoRaMARANa LA Aa sbkh component

26. An initiator according to any one of clains 7 [

_ ng to a to 9, where
engagengisuldtor 28 dsstness amylingdes) %lb%ﬂﬁﬁé%gthﬁé NGRIRRPN &Iy £ aceI '?r Eag'?ment
performed on a sel ected conmponent so as to. i ncregse friction fgrtge bet ween

P tor

the sel erteniferempenend thednsulatadj2ErtigdibniitRtea copxially $¢G4'P

conprising as constitutive conponents: a pai f : :
TS ot osl e mn et PRarcitig peaduiChgs ReBder 28 © SC1rodes disposed wiih

In a seventh modification shown in FIG. 9, an explosive-side portion
of the insulator 23 of the initiator 20 (the portion accounts for about half the
insulator 23, and the length of the portion may be appropriately determined
in accordance with the pressure resistance required for the insulator 23) has
a taper surface which is formed such that a cross section of the portion
decreases with increasing distance from the explosive 25. A
corresponding portion of the cylindrical hole 22a of the conductive header
22, which portion accounts for about half the hole 22a, has a taper surface
which is formed such that a cross section of the hole 22a decreases with
increasing distance from the explosive 25.

Therefore, in the seventh modification shown in FIG. 9, the
engagement configuration at the boundary between the conductive header
29 and the insulator 23 is envisaged to provide effects similar to those
provided by the step at the boundary between the conductive header 22 and
the insulator 23 of the embodiment shown in FIGS. 1 and 2.

In an eighth modification shown in FIG. 10, a knurled portion is
formed on the entire circumference of the insulator 23 of the initiator 20 (the
pitch and depth of grooves of ihe knurled portion may be appropriately
determined in accordance with the pressure resistance required for the

insulator 23). In addition, protrusions which are fitted into the grooves of
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a. bridge wire connected between the pair of electrodes an

generate heat when energized; an explosive which detonateg ?ﬁafgggo;ge to
heat generation of the bridge wire; and a casing that hernetically
accomobdates the bridge wire and the expl osive, wherein at |east one

sel ect ed conmponent conprises a non-right-cylindrical portion at the
boundary between the sel ected conponent and an adj acent conponent, the

non-right-cylindrical portion receiving reaction C om t he adj
conponetite kigted pertd gb‘_t"é%feé‘éPﬂ%&‘@n@re%e%fg?wgch%tg\;seue%e{r{g;eener at eddjt ﬁ?gﬂtgh
detonation of the exgl osive. 28. An i itiﬁ\tor 8GO 'q 2&%5‘#@ m 27

wher ei nptciesiens angHhe GiPPYRE ?E%forB?ﬁC{]PBrji %§¥Wﬁé@ E[l&{ec} ?orm of R step which
is formed such that the area of an expl osive-side pressure reception

sur f acecomdudiveskead@edl.conponent is greater than that of a

count er - expl osi ve-si de pressure recepti.on f
(r:]grr]rp(r)ingm . Z?Thﬁmfprﬁr,tlﬂéh@@‘%@dpea&'gak'ena%ﬁ&vrﬂa‘%%‘%mt@gpgel ﬁgt -
- -cylindrical portion assunes the formof a t . [ [
For med - snghgetmant soofisestiaaces bR BTUIAY D& EErRA e SABAREHYS HEaREl es w th-
i ncreasing distance fromthe expl osive. 30 A# I.nitiat ccording to claim
(2)f7, tmegghandd the tg@:ilatbgﬁﬁhéﬁni\’ﬁ@ﬂieé’ép yovideoH ‘?%tspﬁ"gs?gfeodﬁboﬁs% he entirety
ndary between the sel ected covp?on nt and the | onent
S RALEGEBS Arponent

26  31pravidedibyi thecstepcdhaibayndgry P& e, RAPAYHIVE $t“Bre of the

electrodes is formed of a |lead pin, which | oaxi a
des ) , attached t
conduct itve i dator 23 of ﬂ"\ﬁeemh%!f&?@rs,hqvﬁ%”bgf@gc?iw #gader bei ng joo?nt ed

(vvi th the other electrode and the casin
In a ninth modification shown in ?ﬂG. 11, a knurled section is formed

on an explosive-side portion of the circumference of the insulator 23 of the
initiator 20, the portion accounting for about half the entire circumference of
insulator 23 (the pitch and depth of grooves of the knurled section and the
axial length of the knurled section may be appropriately determined in
accordance with the pressure resistance required for the insulator 23). In
addition, protrusions which are fitted into the grooves of the knurled section
for increasing the area of contact between the protrusions and the grooves
are formed on the cylindrical hole 22a of the conductive header 22.

Therefore, in the ninth modification shown in FIG. 11, the
engagement configuration at the boundary between the conductive header
22 and the insulator 23 is envisaged to provide effects similar to those
provided by the step at the boundary between the conductive header 22 and
the insulator 23 of the embodiment shown in FIGS. 1 and 2. |

In a tenth modification shown in FIG. 12, surface treatment (e.g.,
plating or matting) is performed on the wall of the insertion hole 23b of the
insulator 23 of the initiator 20 or on the surface of the lead pin 21b, so as to

increase friction force between the insulator 23 and the lead pin 21b. In

17



32. An initiator according to claim31l, wherein the selected conponent
having the non-right-cylindrical portion is the insulator, and the adjacent
conponent is the conductive header. 33. An initiator according to claim31
wherein the sel ected conponent having the non-right-cylindrical portion is’
the | ead pin, and the adjacent conponent is the insulator. 27

. ASY. Ay! Y. Aul . Al . ASE. ASI Y. AY. AE. AyE. AY. Al | . A Al . AyY. Al . All . A AY. Al l . A5Y. A |
A5 A5l AL LAY ALY. AAY& (m NHVB m . . . .

7| wr nhcadgigianc aydare Aeaimeat éadeaplatingayith pighiyadnesiie Mate b %av] ca cal ¢
a] ca] ca] ca] ca] ca] ca]hca;a] cRa] ca] ca] ca!l Z JO 2##&&P' ' é(\/r\{ |l *xprd W, -1-C--
:31]- E; a% )é:’itsg;_rgﬁ%ﬁ:}réﬂ];] oy eufecs é%‘]‘@'&'?%%ﬂ d%P@%&@F 8 gﬁega] ca] ca]ca]ca]calc

C -

1b1e3336B65BENRNEEDf tr?e]e Cir?élﬁg ocragscg]r (C)%'tg'ecv:\'/éll 6{ tllzwleeéélélz%aogp P
<}xsnid_Z]]ca]ca]ca]c I
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] ca] 6h] caTcafiba]elaTedndap ey tamoal eentioal SEaM PG bBoTeod: dede} 11 ggghnd) D
kokk; I I mMQrm n2nnno} xsni d_Z] | cazﬂcaéca] o .

a] ca] capoghgainedit capbiayeEianpt diecgwagany) kefpesndhpdafd Rin 21 PAMLING cal ca] ¢
a] ca] ca] ca] ca! ooo&pl pqUqgérrrssst Xtt Cul uvy3{H N |!+}xsnid_Z]]ca] ca] ca] ca] ca
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109&' () -modification, the insula]tc():ra :_(:,: %]sgakceas]g%{/ﬁﬁ(ﬁiéaqfsmpéoa%g% n%ys%%m O-f
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y1l09%&' ()-yl09%&' ()-F 10M 10M 10M5<™ 109K’ () - +M_1o%w&' Q% m
secured to the cylindrical hole 22a of the conductive headef 22.

In an eleventh modification shown in FIG. 13, an engaging
protrusion 23c, which projects outward, is formed on a center portion of the
circumference of the insulator 23 of the initiator 20 (the size and number of
the protrusion 23¢c may be appropriately determined in accordance with the
pressure resistance required for the insulator 23). In addition, a
depression into which the engaging protrusion 23c is fitted is formed on the
cylindrical hole 22a of the conductive header 22.

Therefore, in the eleventh modification shown in FIG. 13, the
engagement configuration at the boundary between the conductive header
22 and the insulator 23 is envisaged to provide effects similar to those
provided by the step at the boundary between the conductive header 22 and

the insulator 23 of the embodiment shown in FIGS. 1 and 2.
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Alternatively, the O ot the resant imvbhiion Tay b8 dmpfydddaé & () -m
another type of inflator (e.g., an inflator equipped with a casing containing a
gas generating agent which generates gas upon combustion) or another
type of apparatus (e.g., @ seatbelt pre-tensioner). In the present.invention,
for example, the embodiment shown in FIG. 2 (i.e., pressure resistance is
enhanced by means of the engagement configuration at the boundary
between the conductive header 22 and the insulator 23) may be employed
in combination with the modification shown in FIG. 8 (i.e., pressure
resistance is enhanced by means of the engagement configuration at the
boundary between the lead pin 21b and the insulator 23).

In each of the aforementioned embodiment and modifications, a step,

a taper surface, a knurled portion, or other means is provided at the
boundary between the lead pin 21b and the insulator 23, or at the boundary
between the conductive header 22 and the insulator 23, so as to form a
non-right-cylindrical portion at the boundary. So long as the portion

assumes a shape other than a right cylinder, the boundary may contain a

curved portion.
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CLAIMS
1. An initiator comprising as constitutive components:
a pair of electrodes disposed with an insulator disposed
therebetween;
a bridge wire connected between the pair of electrodes and adapted
to generate heat when energized,
an explosive which detonates in response to heat generation of the
bridge wire; and
a casing that hermetically accommodates the bridge wire and the
explosive, wherein at least one selected component comprises means for

enhancing its resistance to pressure generated through detonation of the

explosive when the component receives the thus-generated pressure.

o An initiator according to claim 1, wherein the resistance

enhancing means is provided on the insulator.

3. An initiator according to claim 1, wherein the resistance

enhancing means is provided on any of the electrodes.

4. An initiator comprising as constitutive components:

a pair of electrodes disposed with an insulator disposed
therebetween;

a bridge wire connected between the pair of electrodes and adapted
to generate heat when energized;

an explosive which detonates in response to heat generation of the

bridge wire; and
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a casing that hermetically accommodates the bridge wire and the
explosive, wherein at least one selected component comprises means for
preventing removal of the component, which removal would otherwise occur
by means of pressure generated through detonation of the explosive and

applied to the component.

5. An initiator according to claim 4, wherein the removal prevention

means is provided on the insulator.

6. An initiator according to claim 4, wherein the removal prevention

means is provided on any of the electrodes.

7. An initiator comprising as constitutive components:

a pair of electrodes disposed with an insulator disposed
therebetween;

a bridge wire connected between the pair of electrodes and adapted
to generate heat when energized;

an explosive which detonates in response to heat generation of the
bfidge wire; and

a casing that hermetically accommodates the bridge wire and the
explosive, wherein at least one selected component comprises means for
increasing engagement force between the component and an adjacent
component when the selected component receives pressure generated

through detonation of the explosive.

8. An initiator according to claim 7, wherein the engagement force
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increasing means is provided on any of the electrodes.

10. An initiator according to any one of claims 1 to 3, wherein the
resistance enhancing means assumes the form of a step provided on a
selected component at the boundary between the selected component and
an adjacent component, the step being formed such that the area of an
explosive-side pressure reception surface of the selected component is
greater than that of a counter-explosive-side pressure reception surface of

the selected component.

11. An initiator according to any one of claims 4 to 6, wherein the
removal prevention means assumes the form of a step provided on a
selected comp'onent at the boundary between the selecte.d component and
an adjacent component, the step being formed such that the area of an
explosive-side pressure reception surface of the selected component is
greater than that of a counter-explosive-side pressure reception surface of

the selected component.

12.  An initiator according to any one of claims 7 to 9, wherein the
engagement force increasing means assumes the form of a step provided
on a selected component at the boundary between the selected component
and an adjacent component, the step being formed such that the area of an

explosive-side pressure reception surface of the selected component is
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a selected component at the boundary between the selected component and
an adjacent component, the taper surface being formed such that a cross

section of the selected component decreases with increasing distance from

the explosive.

14. An initiator according to any one of claims 4 to 6, wherein the
removal prevention means assumes the form of a taper surface formed on a
selected component at the boundary between the selected component and
an adjacent component, the taper surface being formed such that a cross
section of the selected component decreases with increasing distance from

the explosive.

15. An initiator according’ to any one of claims 7 to 9, wherein the
engagement force increasing means assumes the form of a taper surface
formed on a selected component at the boundary between the selected
component and an adjacent component, the taper surface being formed
such that a cross section of the selected component decreases with

increasing distance from the explosive.

16. An initiator according to any one of claims 1 to 3, wherein the

resistance enhancing means assumes the form of a knurled portion

23



10M<10%V& () - 8
109%VE' ()-510%v& ()-Ms2! 109V () - mL910%VE' () - Z2 X
%83? z 8-3Y‘ oRE g 10%5 2& oL () NNNOOO&PdEYNCOF; 1 !'!
6& ()-410% & ()-10% & () - &pl 6rr dEYNCQF; 1 ! ! () -

igf;a &&(%)nﬁy@Zngza O e 1% @ E))pggqq COF; 1 !'! & % 10% & () - Y&*#
10% < "()- % & ()-Frrssst XtdEYNCQF; 1 !'! 210% & ()-4 110% & () -

. &110% & ()-L*g 10% & ()-M 10% & (2-F9' 10%, & ( ?FX'E% Eugy OI& \(/3/ =QF; 1
| h! 1098priopviddd a0% selegtqd compgnenbat fip Q%@/é%['y(t%‘%tyfé% ’3?5) -%eﬁ -
102/6 & ()- vyyz3{H K| L| aB7=CF; 104| <10%}| & ()-L&3:! 10%| & ()- ! n&Y’
1056w ¢dm@BhenDasi & adjaceobaamppnent. 1004 & ()- L|M N | !+ QL, #
109V’ () - M & 109%VE’ () - MOYL10%VE’ () - mes109%WE' () - M 10%VE () - @ 109%VE& ()-Z 104|
104| , bCQL, # 109910% & ()-10% & ()-MLO% & ()- 10M 10M
10M <109 ()--S10%&: ()-, 0SdEbCQL, #
12% 10% & () - 1 By 3 P0VANRidtpr ZL0ouding jo anpane ¢f)cipinasg 406, AR 819 ) - abdEbCQ
1099- 10pér&o¢at BeSphaeh &héansossavies 0 far efpegknyried perting RFQYd '
NESAEbCQL, # 109010% & ()- 610% & ()-2?510% & %)T’ PHARY K a10% & ()-
310% & bh-d delb@Uakconponend @t the poungaydgtween the selected component
10! MLO% ] & () - 3! 10968 () -~ 10%E& () - nF10%G& ()-Y 10t 10t
10t <1o%h&d(e)n Bdgice@cotmpomient.! &10%%' () -G | 10%6G&' () - 10%3& () -
9Y10%G& () -G 10%38 () - & 10%C& () - 4BSAEb@L, # |
10! - 3109%5&' () - YO+10%G&' ()-) 1098 () - Z&s' z10%G&' ()- S
Y4 0%GE () - YH&LOYG&' () - ~dYNCQL, # 10!

18. An initiator according to any one of claims 7 to 9, wherein the

engagement force increasing means assumes the form of a knurled portion
provided on a selected component at the boundary between the selected

component and an adjacent component.

19. An initiator according to any one of claims 13 to 15, wherein

the taper surface is provided partially on the selected component.

20. An initiator according to ahy one of claims 16 to 18, wherein

the knurled portion is provided partially on the selected component.

21. An initiator according to any one of claims 1 to 3, wherein the
resistance enhancing means assumes the form of an engaging protrusion

provided on a selected component at the boundary between the selected

component and an adjacent component.

2o An initiator according to any one of claims 4 to 6, wherein the

removal prevention means assumes the form of an engaging protrusion
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component and an adjacent component.

23 An initiator according to any one of claims 7 to 9, wherein the
engagement force increasing means assumes the form of an engaging
protrusion provided on a selected component at the boundary between the

selected component and an adjacent component.

24. An initiator according to any one of claims 1 to 3, wherein the
resistance enhancing means assumes the form of surface treatment
performed on a selected component so as to increase friction force between

the selected component and an adjacent component.

25 An initiator according to any one of claims 4 to 6, wherein the
removal prevention means assumes the form of surface treatment

performed on a selected component so as to increase friction force between

the selected component and an adjacent component.

26. An initiator according to any one of claims 7 to 9, wherein the
engagement force increasing means assumes the form of surface treatment
performed on a selected component so as to increase friction force between

the selected component and an adjacent component.

57 An initiator comprising as constitutive components:
a pair of electrodes disposed with an insulator disposed

therebetween;
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component and an adjacent component, the non-right-cylindrical portion
receiving reaction force from the adjacent component when the selected
component receives pressure generated through detonation of the

explosive.

o8. An initiator according to claim 27, wherein the
non-right-cylindrical portion assumes the form of a step which is formed
such that the area of an explosive-side pressure reception surface of the
selected qomponent is greater than that of a counter-explosive-side

pressure reception surface of the selected component.

29. An initiator according to claim 27, wherein the
non-right-cylindrical portion assumes the form of a taper surface which is
formed such that a cross section of the selected component decreases with

increasing distance from the explosive.

30. An initiator according to claim 27, wherein the
non-right-cylindrical portion is provided on the entirety of the boundary

between the selected component and the adjacent component.
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31. An initiator according to claim 27, wherein at least one of the
electrodes is formed of a lead pin, which is coaxially attached to a
conductive header via the insulator, the conductive header being jointed

with the other electrode and the casing.

32 An initiator according to claim 31, wherein the selected
component having the non-right-cylindrical portion is the insulator, and the

adjacent component is the conductive header.

33. An initiator according to claim 31, wherein the selected

component having the non-right-cylindrical portion is the lead pin, and the

adjacent component is the insulator.
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