19 SEPTENBER 2006 DESCRIPTION I NI TI ATOR TECHN CAL FI t
invention relates to an initiator to be incorporated i E&Q}F&]ﬁs{%i@? an
inflator of an airbag apparatus to be nmounted 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 energization; an ignitable nmateri al
(an init DESOBIPRIONSI ve) which is ignited through exposure to heat
generated by the bridge wire; and a casing (capsule) for accommodating the
bridge wre and the ignitable material in a sealed condition, as disclosed
in, for exanple, Japanese Patent Application Laid-Open (kokal) No. 11
-301402. |NITIAT®RDboOve- nenti oned conventional initiator, the direction in
which the el ectrode pins extend (hereinafter called the "extending
direction") and the flanme propagation direction of the ignitable materi al
(initiating explosive) are substantially the same (substantially aligned
with eaclfE@HMNICALASERD result, the initiator provides poor diversity inits
manner ‘of use and may, in sone cases, involve |ow propagation efficiency of

flame energy tghga pr@é‘énﬂi‘hﬁ)@hﬁbh PelatEd ﬁf hAinifiatdrab HincBbr r{ﬂﬂaté'ﬁ( iragf or poor

wor kability in terns connection of a connector to t el ect r ode pi ns.
DI SCL OSUeﬁa@f?léf o(Rh %lf%%g%ﬁ)%%@ﬁmumeé
above- ment | oned pro ens, the pr t 1nvention provides an |n|t|ator

I ncorporated in an |nflator and adapted to trigger the

( BACKGROUND ART
A conventional initiator of this kind includes a pair of electrode pins
held together via an insulating member; a bridge wire connected to the
electrode pins and generating heat upon energization; an ignitable material
(an initiating explosive) which is ignited through exposure to heat generated
by the bridge wire; and a casing (capsule) for accommodating the bridge
wire and the ignitable material in a sealed condition, as disclosed in, 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). As a
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



inflator through propagation of flanme froman initiating SERIEMBER2000 a gas
generator of the inflator, wherein the initiator conprises a single

cl osed- bottoned tubul ar capsule for accommobdating the initiating explosive,
and a tubular portion itself of the capsule conprises a plurality of
rupture-accel erating nmeans for accelerating rupture upon ignition of the
initiating explgsive. Wth this configuration, the plurality of

rupt ur e- accel er a2iSovarHighaboye-mantionedsprobiams ctherpregent yeniPNporti on of
the capsule ypon ignition of the jnitiatjng explosive contained in the
capsul e. Praidesan initigtqripcerposatgddnean inflaterand adaptadio trigger fe@ier ati ng
material) of the inflator is, disposed outside the tubular portion of the
capsul e, infiater bhrugl PEepagation of flaraadram an infialing-exrlpsiveiA@ 9as t i at i ng
explosive to the gas generator (gas-generating material) of the inflator,

t her eby e@fBe@EtaGohthe infgtar, whereip theilgitigtensamprjsesa sin@legas gener at or
(gas-generating material) in the inflator. The present invention also

provi des awsedﬂmtmmedrt wapeapsee fonageommadaiing therinitigdingtexplesiver i gger
the inflator through propagation of flame from an initiating explosive to a
gas gener andra sbuiarepartiphdtself, ofithe caipsuteneomprisesiagpluralynefi ses a singl e

cl osed- bottoned tubul ar capsule for accommobdating the initiating explosive,
and a cor ruptutssaceeleratingpmeansifor ase¢lerating rupturepupor ignitibh of ther t i on
connects a tubular portion and a bottom portion of the capsule, conprises a
pl ur al i t yintiatingoexplosivecel er ati ng means for accelerating rupture upon
i?'nition of the initiating explosive. Wth this configuration, the plurality
of rupt ur e- acceWithathis\gontiguratioacthe pluaality of wpplure-aciceteratingmmeansconnect i on
portion, which connects the 2 19 SEPTEMBER 2006 tubular portion and the
bot t om poatceleratés roptured the tubylanpogion ottheadapsute upon ignition of the

initiating explosive contained in the capsule. Therefore, in the case where
the gas generator (gas-generating material) of the inflator 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) of the inflator, thereby enhancing a trigger action
(ignitability) of the gas generator (gas-generating material) in the inflator.

The present invention also provides 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 single closed-bottomed tubular capsule for accommodating the
initiating explosive, and a corner connection portion itself of the capsule,
which portion connects a tubular portion and a bottom portion of the capsule,
comprises a plurality of rupture-accelerating means for accelerating rupture
upon ignition of the initiating explosive.

With this configuration, the plurality of rupture-accelerating means

accelerates rupture of the corner connection portion, which connects the



initiating explosive contained in the capsule. Theref | se where
the gas generator (gas-generating material) of the inﬂﬁgF%*ﬂvégﬁF@%osed
outside the corner connection portion of the capsule, flame energy can be
efficiently propagated fromthe initiating explosive to the gas generator
(gas-generating material) of the inflator , thereby enhancing a trigger
action (ignitability) of the gas generator (gas-generating material) in the

| nfl at OiubM‘HPEoHRﬁ AR & B bottBHEPSHBR dfSthBIpsufe LpdRnRRIES thedy conpri se
gui de neans for guiding detonation force i nduced fromignition of the

initiatt ' cc | IS case,
rgﬂgmga&ﬁ?‘éﬂlé &oathdd® theRddfystilét ‘?héfébfé!gn {iﬁg@ﬁse Whér

since t ans gui des detonation force towar

rupt Ur &30 gl Sieieidr 886 BenbRRig RIatbfaIn et e ildhdis@apgsde enhanced i n

terms o celeration pture. e present invention is practiced,

t he rupbﬁ&&géfiﬁé'cw ri%gagggmmn%?tﬁé bsggana- YBAHEEEH gy EBRNSe coNf i gur ed

such that strength o ar portion the capsu I s weakened as
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i gnition X Sstve’ contal ned 1 , rupture of
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mat erl a%rziti:'atri]m_:t] r¢]a(>:"<piors]‘jvlea’ttoc\3\/rez'rd?ih:eLgrup uFr’E-'%'\é%Efér%ﬂRS means. In this case,

since the guide means guides detonation force toward the
rupture-accelerating means, the rupture-accelerating means is enhanced in
. terms of acceleration of rupture.

When the present invention is practiced, the rupture-accelerating
means may be strength-weakening means configured such that strength of
the tubular portion of the capsule is weakened as compared with that of the
bottom portion of the capsule. In this case, upon ignition of the initiating

(» explosive contained in the capsule, rupture of the tubular portion of the
cépsule is accelerated by means of the configuration in which strength of
the tubular portion of the capsule is weakened as compared with that of the
bottom portion of the capsule. Therefore, in the case where the gas
generator (gas-generating material) of the inflator is disposed around the
tubular portion of the capsule, flame energy can be efficiently propagated
from the initiating explosive to the gas generator (gas-generating material)
of the inflator, thereby enhancing a trigger action (ignitability) of the gas

generator (gas-generating material) in the inflator.



In this case, the strength-weakening nmeans may be a copj $EpyppMBiRhogsiCh t hat
the wall thickness of the tubular portion of the capsule is reduced as
conpared with that of the bottom portion of the capsule, or the

strengt h-weakeni ng neans nay be a fragile part provided at the tubul ar
portion of the capsule. In this case, the fragile part may be a groove. In
the case where the strength-weakening neans i s reduction of the wall

t hi ckness of t lretHisileabel theostrengthokeakeningmeans amycioenpacatliguration hat of the
bottom portion of the capsule, or provision of a fragile part at the tubul ar

portion glich ieatctheswak thickress obthg fubutrqsortiog ofthe capsolebie redptedent ed by
a sinple configuration. In the case where the fragile part is a groove, the

st r engt hagedspared Wit thacentheehdttar pornéeaf the sapsute] 6r thied i nexpensi ve
configuration. The strength-weakeni ng nmeans may be a configuration such that

the bot saBhgM-iveaReling AR aPBRALY © et fragib pabt providrbat theotubligar nteri or of
the capsule so as to relatively weaken strength of the tubular portion. In

this capertici 6Fthd ERFEUIBEN N HisTaseNHRX fra§id paHomb) DeP@igréevalor [ on of the
capsul e enhances rigidity of the bottom portion, rupture of the tubular

portion ghe Ehse WHeTE tRe RARGRMSWaakRNIHE tfanisi8 reQhéfuA BPtHd waliof the
capsule. Therefore, in the case where the gas generator (gas-generating

mat eri al yhieknedd 6 1Hef ubiuPar %msh&mﬁs%a 5QleNas EBMplardd Wath 1hat bf ek of the

capsule, fla energy can be efficiently propagated fromthe initiating

nme
expl 051 Vol BBrfdAFof BRI, oy RMERORBAIERAN bR te Aibiige |nfl ator,

t her eby ancing a trigger action (lgnita e gas generator

(97, Sor BT 1 eyt U shofyhfbakqting s e fefimfofiend ¢ o, 1
bottom pgytd Gk dofighf@Fh.e I R Gasewhere the fragile part is a groove,

the strength-weakening means can be implemented by a simple and

inexpensive configuration.

The strength-weakening means may be a configuration such that the
bottom portion of the capsule convexly protrudes into the interior of the
capsule so as to relatively weaken strength of the tubular portion. In this
case, since impartment 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 of the capsule.
Therefore, in the case where the gas generator (gas-generating material ) of

- the inflator is disposed around the tubular portion of the capsule, flame
energy can be efficiently propagated from the initiating explosive to the gas
generator (gas-generating material) of the inflator, 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 capsule and is biased toward the bottom portion of the capsule from a



19 SEPTEMBER 2006 position corresponding to the tip ofi93epPEMBER SévaPe Of
the bottomportion. In this case, the fragile part may be a groove. In this
case, the fragile part of the tubular portion accelerates rupture of the
tubul ar portion, thereby enhancing the efficiency of propagation of flame
energy fromthe initiating explosive to the gas generator (gas-generating
material) of the inflator. Wen the fragile part is a groove, the fragile
part can pasiliemcerrespeading ta theitipmota genvex shppafthe botiomppdidnon. Wien t he
present invention is practiced, the rupture-accelerating neans nay be

det onat i dn-thisr easearthardagilg pardmay belagrooved dodhistcase, thefragieipant f orce to
be i nposed on the tubul ar portion of the capsule is greater than that to be
i nposed oof thedubular portien acoelesatestrapturpxfitbe tubular postiarpdberaby means of the
det onati on-f or ce- enhanci ng neans, the detonation force to be inposed on the
t ubul ar penharwingthe efficienayuofepiopagation of flame energynfromethetioitisdingnposed on
the bottom portion of the capsule. Thus, it is possible to surely rupture

t he t ubul explpsiveitothegasigeneaptarl (gasgenerating maternal) tofiéhe imftatat.i ng expl osi ve
contained in the capsule. Therefore, in the case where the gas generator

( gas- gendWdienrtherfeagilel park ia groeve nthiedfragile partdianptme édpkencentddtbyea t ubul ar
portion of the capsule, flanme energy can be reliably and efficiently

pr opagat esinpl@ antlirexperisiee copfigurdtion. ve to the gas generator
(gas-generating material) of the inflator, thereby enhancing a trigger

action (ignitabMhehythepresdnst ingentiemés ptapticedathegriptuds-aocelerdtiig al ) in  the
! ﬂ{)l ator. In this case, the detonation-force-enhancing neans may be
Iy

| enentradans shay batdetoratisrmidricecdnifindiny ednsitnmamented sucwthatupt uri ng
the tubular portion of the capsule is greater than that of an initiating

_exlolt psit VedetbAhtion fbreei tobd intpdsid emthetubwar pbriidreoftigsedssudé issuch that an
B nggreater than that fo be imposed on the bottom portion of the capsule. In
this case, by means of the detonation-force-enhancing means, the
detonation force to be imposed on the tubular portion of the capsule is made
greater than that to be imposed on the bottom portion of the capsule. Thus,
it is possible to surely rupture the tubular 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) of the inflator is
( disposed around the. tubular portion of the capsule, flame energy can be
reliably and efficiently propagated from the initiating explosive to the gas
generator (gas-generating material) of the inflator, 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



5 19 SEPTEMBER 2006 explosive for rupturing the tubular portion of the
capsule'is greater in detonation force than an initiati WFEEXEMBERZE06 or
rupturing the bottom portion of the capsule. In these cases, the detonation
force i nposed on the tubular portion of the capsule can be nade greater than
t hat inposed on the bottom portion of the capsule in a sinple manner. BRI EF
DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic side viewwth a parti al

oresent | VBpe R BRI oS PP ASERNEIG (D
bt on: SEieFETon orecfTHin g ifidnag SkoRAle iy HpRRRALAR Sold HorBE 1 g
ecti onal 91 U SAG | Hifeccanidh e HeRirBltigh ioibS ypbossd Snifel 2 or of FiG
2; ' i i ] Ry i

oo BACESHORIR S AR A e PR ™
wth & par Ppipmpertion B derSlic i s™aRdPRBP S bod: ment of an nitiator
according to the present invention. BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON An enbodi nent of the present invention will now be described with

the draw “%ﬁlEE'&s&nﬁﬁﬂ@@ﬁ"ﬁ%ﬁﬁ%ﬂé‘sm' ch an initiator 20 6

FIG. 1 is a schematic side view with a partial cross section, showing

an embodiment of an initiator according to the present invention;

FIG. 2 is an enlarged sectional view showing the initiator of FIG. 1;

FIG. 3 is a sectional view showing a first modified embodiment of the
initiator of FIG. 2;

FIG. 4 is a sectional view showing a second modified embodiment of
the initiator of FIG. 2;

FIG. 5§ is a sectional view showing a third modified embodiment of
the initiator of FIG. 2;

FIG. 6 is a sectional view showing a fourth modified embodiment of
( the initiator of FIG. 2;

FIG. 7 is a sectional view showing a fifth modified embodiment of the
initiator of FIG. 2; and

FIG. 8 is a schematic side view with a partial cross section, showing

another embodiment of an initiator according to the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
An embodiment of the present invention will now be described with

the drawings. FIG. 1 shows an embodiment in which an initiator 20



19 SEPTEMBER 2006 according to an enbodi nent of the prepsipTEMBERRIGN | S
I ncorporated in an inflator for use in an air bag apparatus for protecting
heads of persons sifting in front and rear seats of a vehicle. The inflator
10 includes a nounting portion 11 a for nounting the initiator 20 and a
casing 11. The nounting portion 11 a is located at a longitudinally central
portion of the inflator 10. The casing 11 includes a |arge chanber 11 b and
a smal | aseardieg to ancempediment of ihecpresgnbinvention i ificosparatedin andes,
respectively, of the nounting portion 11 a and each contain a
gas- generafiatag forase iman gir bagapparaths dek pwiecting:heads 6f pessonme casing 11
is disposed along the front-rear direction_of a vehicle. The |arge-volune
chanber Hittingtindroydansiteasiseats eavehige: hfbednflaler d® ingludessa di schar ged
into a front-seat-side inflation portion 31 of an air bag 30. _The
smal | - volroewntingappeion 113 fepmogatingdhe daitiatar 20 and @icasingddn WHeh gas is
di scharged into a rear-seat-side inflation portion 32 of the air bag 30.
The gas- gaoenting portian ¢1ais located at aj lgngitudinallyicentralLpertiopoef thbeposure to
flanme energy propagated fromthe initiator 20 upon ignition of the initiator
20 and amthator 4poselhé nasipgdsii includesoa darge chambend tthandspemallt o t he
initiator 20. The conbustion accelerators 13 are highly ignitable explosive
(si m | ar chamhérat 1¢jwehich aranocatediant thegfremipand rear d8esf respectivelyj et or 20,
which will be described |ater), accelerate conbustion of the correspondi ng
gas- generthé imountirig pSEISTEMBERNACEECh cantain & gas-gengrating matenial hat to be
i[rposed on the bottom portion of the capsule. Wen the present invention is
pr act i cedind Aeoatglxtioneacueteratdre’ 3.ext endi ng direction of a portion of the
el ectrode pin to be connected to a

The casing 11 is disposed along the front-rear direction of a vehicle.

The large-volume chamber 11b has gas outlet holes 11b1 through which
gas is discharged into a front-seat-side inflation portion 31 of an air bag 30.
The small-volume chamber 11c¢ has gas outlet holes 11¢1 through which
gas is discharged into a rear-seat-side inflation portion 32 of the air bag 30.
The gas-generating materials 12 are ignited and combust upon exposure to
flame energy propagated from the initiator 20 upon ignition of the initiator 20
and are disposed in opposition to each other with respect to the initiator 20.

( 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



connector and the direction of flane propagation from ti9%SEPTEMBERI206

expl osive may be substantially 90 degrees. This feature relating to angle
all ows the connector to be easily connected to the electrode pin along the
direction perpendicular to the direction of flane propagation, thereby
facilitating the connection work. In this case, the angle may be forned by
nmeans of bending the electrode pin. This bending work can be carried out

si nply and¢apsarenebivplared RHThaPEe6B iMPdsdd@dn tHebb S Prtiohldethd i1s a
schematic side vieww th a partial cross section, showing an enbodi nent of
an initi atcgbsg[é(;ordi ng to the present invention; FIG 2 is an enl arged
sectional view showing the initiator of FIG 1; FIG 3 is a sectional view

showi ng a fir st ypReh tHe Bredeindhvaitiorts praeticédthbdrjle BbtWééntHe FIG 4 is a

sectional view showi ng a second nodified enbodi ment "of the initiator of
FIG 2, Fleterrihg dﬁe%ﬁéﬁ'cﬁ%boﬁioﬁ%ﬁh@"él@&r@dé birl £ b®¢bhh8Etedposli ment of
the initiator of T FIG 2; Fl 6 is a sectional view showng a fourth

odi {1 d_QBARELAIR HncOthe AiRSctioH 51 A6 bpBb&iortiroR e ity Secti onal vi ew

: e
showi ng a nodi fie di ment of t Initiator o 2; and 8 19
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section, s er e an Initrator accor

present | aygRkl A cofRab B S8 TR e G4 5 1d AT R od rent of

t he prese I'nvention w ow
( direction perpendicular to the direction of flame propagation, thereby
(
‘ facilitating the connection work. In this case, the angle may be formed by
means of bending the electrode pin. This bending work can be carried out

simply and inexpensively.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic side view with a partial cross section, showing
an embodiment of an initiator according to the present invention;

FIG. 2 is an énlarged sectional view showing the initiator of FIG. 1;

FIG. 3 is a sectional view showing a first modified embodiment of the
initiator of FIG. 2;

FIG. 4 is a sectional view showing a second modified embodiment of
the initiator of FIG. 2;

FIG. 5 is a sectional view showing a third modified embodiment of
the initiator of FIG. 2;

FIG. 6 is a sectional view showing a fourth modified embodiment of
the initiator of FIG. 2;

FIG. 7 is a sectional view showing a fifth modified embodiment of the

initiator of FIG. 2; and



the drawings. FIG 1 shows an enbodi nent in which an i '%ﬁﬁwooéaccordi ng
to an enbodi nent of the present invention is incorporated i %1 ator
for use in an air bag apparatus for protecting heads of persons sitting in
front and rear seats of a vehicle. The inflator 10 includes a nounting
portion 11 a for nmounting the initiator 20 and a casing 11. The nounting
portion 11 a is located at a longitudinally central portion of the inflator

10. Th i I | ar. hanbgr 11 d | I hamb 11

wni ch are 1 ocar S 8 pisdRErBuc U8 OEE aberiadiEed sBiliog, sipingne 1 ©
ti ti 1 h ' - ting. material 12 d

combust | Botes atepedoftd oF 2R RRbe HEed oL i RE T B EiSR ToRe 1 ont -1 ear

direction of a vehicle. The |arge-volunme chanber 11 b has gas outlet holes

11 bl through which gas is discharged into a front-seat-side inflation

portion i = nber 11 c¢ has gas outl et
hol es 11§k§0¢ Hf@@&ﬁ%ﬁa@ﬁﬁ%ﬁyabﬁ?ﬂ%:@m&?a rear-seat-side inflation
portion 32 of the ajr bag,3Q.. The gas-generati terialg 12 are ignited
Bd conbust upBi eabedietal the pisediaiavayien wibdavas festAna@wth «| ot or 20
upon ignjtiqgn of the jnpitiator 20 nd .are di sposed in opposition to each
ot her wi the 8@%@9{5- t('):llé'hi SNOwS ap m%'m%@ §f‘i"@}Ha§§c?& erators 13 are
hi ghly igni tabl e exRI osi%/ﬁ (simlar to that used gs an initjiating explosive
25 of ~t haCedingiq,ah ambogimant gf the peesentdayenian isdpeprporaieddnart e
conbustion of fhe co_rresg,ondi ng gas-generating 9 19 SEPTEMBER 2006
mat er i al Dflaor 95 wsg ip af AlpbagAnRaraks tosPretesinginegdsLf RATREAS%It i ng materi al s
12 at correspondi n? end portions (front and rear end portions wthin the
casi ng 1%ijtingiutrent andyear spatsiad g vehicle: or The inflados K Wcludes ge enl ar ged vi ew
of FIG 2, the initiator 20 includes a _. .

mounting portion 11a for mounting the initiator 20 and a casing 11. The

mounting portion 11a is located at a longitudinally central portion of the

inflator 10. The casing 11 includes a large chamber 11b and a small

chamber 11c¢, which are located on the front and rear sides, respectively, of

the mounting portion 11a and each contain a gas-generating material 12

and a combustion accelerator 13.

The casing 11 is disposed along the front-rear direction of a vehicle.

The large-volume chamber 11b has gas outlet holes 11b1 through which

gas is discharged into a front-seat-side inflation portion 31 of an air bag 30.

The small-volume chamber 11c has gas outlet holes 11¢1 through which

gas is discharged into a rear-seat-side inflation portion 32 of the air bag 30.

The gas-generating materials 12 are ignited and combust upon exposure to

flame energy propagated from the initiator 20 upon ignition of the initiator 20

and are disposed in opposition to each other with respect to the initiator 20.

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



pair, of electrode pins 21 a and 21 b; a conductive heai’ﬁém Jops Ul ati ng
menber 23; a bridge wire 24; an initiating explosive (powder B%% gssmetallic

capsule 26; a resin capsule 27; and a resin nold 28. One el ectrode pin 2la
is integrally attached to the conductive header 22. A portion (a portion
extendi ng through and out fromthe resin nold 28) of the electrode pin 21 a
to be connected to a connector 40 illustrated by the imaginary line in FIG

2 ext endinkfartale 1544 &Pk IR finb borfdsFionding'gss Helefatiolr ode, pin 210

is integra attached to the conductive lat nsul ati ng

enber 2%nafrid §b0 chrdipbhfip, &4 PBHIHS (tfot Al LrdtBortib the resin

nold 28) 0 electrode pin onnecte e connector 40

ext ends Wﬁinqhg%%{"ﬁawﬁiOESE%%%ﬁ%i’?(,Og“" ﬁ‘n%ﬁ‘éﬁ‘%? z%onduct ive header 22 is

formed froman ele (Y Into'a cylindrical shape and

has a hol e 22a 40 : ' ' hg jisilat.i 3 is forned
into a cylindr i%s{ﬂ%ﬁ@ﬂ%tggﬂi{ﬁgﬂ‘?ﬁ&g\/@*&gﬁgﬁi %’ov‘e% %étgé tlfr) g?%\!ﬁ%ﬁé?é n
coaxi al | T I ' 1St | b.nt O ough- hol e
23a 1 o HAEHfEBLTEURHS Byd,dm2the shAuctie boaderbe i sl 0C0"55” e
i nsul atin . is of . .-reskstant . re-reshkst ss and is
tionty MefBaT 2R & tridoelira D APl omiBRE HaRrelies SPeldhihe, by be
coaxially fixed,ih_p e_in the,conductive er 22. The bridge wire 24 is
connect ed’alpguf%%é’e?é%@ﬁoq?é’sb’hﬁi’l%n‘gﬁde?m W?Zéaagonduct i ve header 22, thereby
indirectly bridging, the electyode .pins 21a_ and 0,19 SERTEMBER 2006 21b.
Lﬁpon ener gi zat %g?\e g“ﬁ%ﬁ? Q'Hg% 'éd&%@%b?ﬁ@%%*%ﬂ&e ‘z‘?B‘?“‘E K€ bri dge wre
4 generates, heat tp there ignite the initiating,explosi 25.. The

it a1 Mgl A posion B pofin GrteRdinangp oy BRa i e T8 o ned i n
the mold 28) of the electrode pin 21a to be connected to a connector 40
illustrated by the imaginary line in FIG. 2 extends in the vertical direction in
FIG. 2. ‘The other electrode pin 21b is integrally attached to the conductive
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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metallic capsule 26 in a sealed condition while being pasSEPEIMBER20060Nnt act
with the bridge wire 24. The netallic capsule 26 is fornmed into a

cl osed- bottoned tubul ar shape (a cuplike shape) and is configured such that
the wall thickness of a tubular portion 26b is reduced as conpared with
that of a bottom portion 26a, whereby the tubular portion 26b is rupturable
upon ignition of the initiating explosive 25. An opening end portion of the
met al | i ¢ 2dpsulpon@nesgizationdhiatigh theagleatrhde pinsh2dagindw@1 biithe bridgehe | i ke,
to the outer circunferential surface of the conductive header 22. G ooves
26bl. andvire@dgereratémbheabtoatherathnignitedtheditiatingiexplasive @5oviTea on t he
outer surface of the tubular portion 26b of the netallic capsule 26 at the
ri ght andnitiatihg epqdosiver2s, togdther with(thedridgs wirersst, li:cantainéd imphposi tion to
each other with respect to the axis of the tubular portion 26b). The
grooves Zfibtallimdapéila 26 ir a seaked tenditipn whiledoeing partiallyinneemtact with

strengt h- weakeni ng neans, or the fragile part, for accelerating rupture of
t he tubulthe ridge wire2Bh which arises upon ignition of the initiating

expl osive 25. The resin capsule 27 is forned into a cl osed-bottoned tubul ar

shape (a cupl e siedakic capdules26 is farthddintda clesed-bottopmustubulat i n such a
manner as to rupture when a part of the tubular portion 26b of the netallic

capsul e sHapeufa eusiikeusigape)gnid isccondigurée sush thatt theovaik ticknass 8ba The resin
nold 28 is nolded in such a manner as to integrally retain connections

bet ween tabuRe pRition @EbSisTediices ab tonpLretrwits thitd a22BoRomnordibnb, t he
onductive header 22, the insulating nenber 23, the netallic capsule 26,

nd the r&sd, WHereb§ thERUBMRFBoASI26B 39 suptbrable udordARIN Gbthgor tion 28a for
connection to the connector 40 is fornmed at an end portion of the resin
mol d 28. jnitiating explosive 25. An opening end portion of the metallic capsule 26 is
hermetically attached, through welding or the like, to the outer
circumferential surface of the conductive header 22. 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 capsule 26 at the right and
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 rupture 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 thus-configured initiator 20 of the present enbodi MeNSERYEMBERX06I N t he
foll ow ng 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 26bl and 26b2 are forned) in FIG 2. As a
result, the resin capsule 27 ruptures, and flanme propagates fromthe

i nitiati ncapuil@fi7ve A eennecting:pojors28a feraconrweetionttorthe vanaectir4018 al ong
two opposite directions, or right and left directions in FIG 2. Therefore,
i n the casferniedrat,araend ipovdion of thexresin maold 2&as- generating materials 12 of
the inflator 10 are di sposed outside the tubular portion 26b of the

met al | i ¢ capsul eTlsthus-eomfigureddritiador 2@ of Hid prasemt lepnhpdimeghopdrdtesm t he
initiating explosive 25 of the initiator 20 to the gas-generating materials
12 of the inthedolbowib@ mahaeebyUpohagnitiog dfithe inigiating lexpldsiver 25 tasea
gas-generating materials 12 in the inflator 10. In the above-descri bed
enbodi mentresalt of lemengizatiéh Gf tRe bridgenwiral24i the tindat podiona26l bktheni ti at or 20
assunmes a cl osed-bottomed tubul ar shape conposed of the bottom portion 26a

and the t ubnetallic papsuler2&filptukds atie tweehgvbandefp positiont (tHeepositibhat or 20
can be nodified as shown in FIGS. 3 to 7. The follow ng description of

nmodi fi ed egherd thengrooves @6b 1t iing @6b2rarerfonrhedpiy FEG.oF. t A d rasuitatiis 20 whose
shapes are nodified. Al so, those conponent parts whose shapes renain

unchanged risth dapsiie @7osuptares) andrikime prepagatesfedmm thawiblatifg explosive
above-descri bed enbodi nent and the nodified enbodi nents to be descri bed

P e o P20 St e derrebit it 1ot SppGu AT 00°
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. 3 to 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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of the initiator 20 includes the bottom portion 26a, th Iulﬁgﬂ tion
26b, and a corner connection portion 26c¢c, which connec&it e lg%l}@g?n portion

26a and the tubular portion 26b. The wall thickness of the corner
connection portion 26¢c is reduced as conpared with that of the bottom
portion 26a and that of the tubular portion 26b, whereby the corner
connection portion 26¢c is rupturable upon ignition of the initiating

expl osi ve 25. ) vV - ction are
provi ded on t hﬁﬁﬁ%ﬁ%@ﬁgéﬁﬁ%@%tt g’%ﬂﬁn@;@c%%ﬁ%ﬁ%ﬂ%p%éﬁ@%ﬁgw of the
metallic le 26 th I ght | ef t. It ' . 3 e grooves
2601 and b8 Tulipfk 2 inclfids B paRéfokirlipBReA, e ag hgiof 26t
st rengt h- weakeni n ans.. or _the f I rt I C ti ture of
The " sor M 6 gHag: FaesioR nrtan 2eth iR Eobngt hA Hofioft Pokfdh 268,
initiatin X sjve 25 ap ortion 26al umng a convex shape is
formed ornd i WBHAIRGTPr s Setnd Wal BiRkpe3s of 37 Ebr b Tin:  Ldes
upward in FLG ., 3. ntq the interior of.the tallic capsule beyond a
pos: ¢ | on RATPR 26 aiTRGUCE as fonpapyauith dfar Gl e AstisTs PRHIG P8R Btk 11 on 261
functions, t nhance strength,of .the boitom portion 26a and fuynct.ions as
out de. modhet ot B GlATRATEN cath MA1ETEbY Sb6 CRIREISHON GIPO ABGTS  ho
initiatin exgh sive .25 toward pqrtions of ng%gllic capsul e 26 where the
grooves J8pHUr Ypen ignjlien oh the INitiating explosE$3-gur ed enbodi ment of FIG 3
operates in the follown nner. Upon ignition of the initiating explosive
25 as a result %povsﬁ&%qzmﬁaﬁc%ﬁapﬁéﬂwﬁ@@erﬁhaeeQ&,rosﬁméeefeﬂmefe connection
portion 26¢c of the netallic capsule 26 ruptures at the two right-and-I|eft
posi t i onPrevidedrithe Bilinedisariacernf the qoreer cennedtion pwtiona< ¢idhged) in
FIG 3. As a result, the 13 19 SEPTEMBER 2006

metallic capsule 26 at the right and left positions in FIG. 3. The grooves

26¢1 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¢c 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 26¢c1 and 26¢c2. 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 26¢1 and 26¢2 are formed) in FIG. 3. As a result, the

13



resin capsule 27 ruptures, and flane propagates from the sepTEMBERDE6

expl osive 25 to the opposite gas-generating materials 12 along two
directions substantially perpendicular to the inclined surface of the
corner connection portion 26¢c. Therefore, in the case where the
gas-generating materials 12 of the inflator 10 are di sposed outside the

t ubul ar portion 26b of the netallic capsule 26 and al ong directions

subst ant i aédip qapspEnd¥ cuptures,canddamecpiopadatesifroactheohitidtingcexplesive
connection portion 26c, flane energy can be efficiently propagated fromthe
i nitiati n@5ewthepposie gds-gérenatingimateriald 12alohg twoakiregtionsati ng material s
12 of the inflator 10, thereby enhancing the ignitability of the

gas- gener gubsgntiallg penpendidulan to ive indlinetisurfdte dofrthelworredcdnmectioroodi ment
shown in FIG 4, the nmetallic capsule 26 of the initiator 20 includes the

bot t om popbition 266. and the tubul ar portion 26b and is configured such that
the wall thickness of the tubular portion 26b is reduced as conpared with

that of the bot Thergford, innthdTasewitsrelthet g:-générating matdrizde 126f the
rupturabl e upon ignition of the initiating expl osive 25. Also, an

i nt er medi gifRatoR10 2pé digpodeddoliRidedtie tudtilatPortion Pab dicthe Bl ooves  26bl
and 26b2 each having a V-shaped cross section are provided on the outer

surface OEafibmeszwbharalw Hnret:u&n@subabhuamd bﬂ&éndr&ﬂbir t®We intlikk&® 4. The
grooves 26bl and 26b2 serve as the rupture- acce erating neans, the

strengt h- yRAkeaidl Iheedhfer cinridtfioh piitib® 288! Hlamielén ?Q!a‘?f Bé efLiénpf ur e of
the tubular portion 26b which arises upon ignition the Initiating

expl osi vep ?@pa%élfaﬁ fﬁﬂﬁ'thé"hnﬂéfﬁ ek H&ﬂ/éﬂ@%‘f%e i}gﬁéfo?rzo%ébmteunct'ons to

reduce strengt t he tubul ar portlon 26 unctions as gui de neans for

g1 75 ot s o o, oy g 10 o1 221
are for ”eibnlt]a‘i)lllty 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.

14



‘3 19 SEPTEMBER 2006 The thus-configured enbodi nent of 199EBTEMRER2086 es i n
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
nmetallic capsule 26 ruptures at the two right-and-left positions (the
positions where the grooves 26bl and 26b2 are forned) in FIG 4. As a
result, the resin capsule 27 ruptures, and flane propagates fromthe
initiating expl bBeheussonfiguratkemppdinent gflElGyehepardteg imthefalloméng2 al ong
two opposite directions, or right and left directions in FIG 4. Therefore,
in the cas@anpeer e Upen igniian ohthel igitiatingtexplogjve 25cacaaesuly ofrat eri al s 12 of
the inflator 10 are di sposed outside the tubular portion 26b of the

met al | i ¢ enprgizatioreof thebtidge wingy24,ahedubutar fpagtiemBh qfrtbeagetadic from t he
initiating explosive 25 of the initiator 20 to the gas-generating materials
12 of t hecapsulat2s ruptureshat thieytwentighteamdylefhpositigns t(thiel positions whese
gas-generating materials 12 in the inflator 10. In the nodified enbodi nent
shown i n tHexgraoyvesi2shteand 26b2capdotraedpin BIGthe Asia resull; tiddrésinl udes t he
bottom portion 26a and the tubular portion 26b and is configured such that
the wal | tapside@Ysruptutese andifidme ppopagates2fdm the initiating dxploste@@dr ed with
that of the bottom portion 26a, whereby the tubular portion 26b is

rupt ur abl to theooppasite gas-gehetditing matérddls i@ abopgdaovepptsite dirextions, 26b1 and
26b2 each having a V-shaped cross section are provided on the outer surface
of the tubutight aoed léfodirdbthons ii AEG.tal | ic capsule 26 at the right and left
p(ositions in FIG 5. The grooves 26bl and 26b2 serve as the

r'upt ur e- accel erpherefoms dmthe chse Wheregad sheawndniFiG. medne, or the fragile
part, for accelerating rupture of the tubular portion 26b which arises upon

i gnition ghsigeneratird Aidtegalextd ebihesinBator 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 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

LN

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 cgpsule 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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-A taper portion 26al assum ng a convex shape is fornedoQRprERBER2005°
SEPTEMBER 2006 bottom portion 26a such that a tip part thereof protrudes
upward in FIG 5 into the interior of the nmetallic 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 as gui de neans for
gui di ng perdMNsertion d6d Sech fHhtGLHp papMhcdsbt profrudestupwardiihiRG. s expl osi ve
25 toward portions of netallic capsule 26 where the grooves 26bl and 26b2

are for g thd iftefibrsf fRNMegallie ¢apstrRI2e®BRY0AN aFPEsitidn eBfedpBAding t he
followng manner. Upon ignition of the initiating explosive 25 as a result

of energ #rt jrwoves deba and 98p2W Mhethpel poriiotPpbal faRétidrito26b of the
nmetallic capsule 26 ruptures at the two right-and-left positions (the

POsi t i ONgnHEREE StrERGHOOMESOIRN botien 287056 16 felmRdly edidy 5: Ao a

result, the resin Capsule 27 ruptures, ane propagates fromthe
i ni tiati BgeRyiN GFthsauBBlartpRrits 28BRAR fhcidhs SRNQUiak IMEan@idtduding12 al ong
t wo opboggt eédi rections, tpg)r right and left di rggéi%i ons fan FI glﬂ%ﬁgTher ef ore,

in the C&éﬁn‘éf?%h%r@inﬂﬂ%% é}d?n'fgriﬁgoﬁ’ofttﬁé inigﬁﬁgg%ggfoéwé@%%hﬁfd als 12 of

the inflator 10 are di sposed out e the tu rtion of the

et al || OpBARFAIA metalld B5B AR YSERD 1RE grdtek A ita Pefpagated from an

ignition portion (rnitiattng explosive Inrtrator 20 to the
gas-genequtrje[gg materials 12 of the inflator 10, thereby enhancing the
ignitabilTty of the gas-generating materials 12 in the inflator 10.

0
Notably, in {neyoieseRbnfGHAY dRBbairleRfof FIX. 8 bFlfat8Sth b foiBWiflge Vi res

24 can be provi _
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. 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. 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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I'n the nodified enbodi nrent shown in FIG 6, the netall i® SERpEMBER2606 Of t he
initiator 20 includes the bottom portion 26a and the tubular portion 16 19
SEPTEMBER 2006 26b and is configured such that the bottom portion 26a and
the tubular portion 26b has substantially the same wall thickness. The
taper portion 26al assum ng a convex shape is forned on the bottom portion
26a in such a manner as to protrude into the interior of the netallic
capsul e 2@6bHns ist cpdigured isuch thatthef hottarm gostion 26arand thestubatait h of t he
bottom portion 26a so as to relatively weaken strength of the tubul ar
portion 2@brtioni26bmeasi substantialty theessanee wallf thickqeisdi ng hietapea piootion or ce

I nduced fromignition of the initiating explosive 25 toward the tubul ar
portion 2@Ballassumingreeceamiexcsiapt issiormetiomtite bottain pdrtionB6a inpsuah on 26al
on the bottom portion 26b renders the anount of an initiating explosive 25b
for ruptarmagnehas topubtaud@intoitbe irébiog oéthemedtalic capsuleo26anThei ti ati ng
expl osive 25a for rupturing the bottom portion 26a, so that detonation
“force to baperipgrtien@6al funetiondtd enhance strengtibof thegbetdomrpdrtien 28zt to be
i nposed on the bottom portion 26a. Therefore, upon ignition of the

i ni ti ati ngoeasilooslathely Meakendstiiigth aofitle tdsulanpditiom2émbahddunetionsg e 26, the
tubul ar portion 26b of the netallic capsule 26 can be reliably ruptured.

Thus, in tab?maemmmr duidingaietgeatioraforog imicad from igaition- ohhe nfl ator 10
are di sposed outside the tubular portion 26b of the nmetallic capsul e 26,

flane enefrgiatiid eRplosiief 25 itewatd/ther tabagatpoiiobn @Bbl he i nitiating expl osives
25a and 25b to the corresponding gas-generating nmaterials 12 of the

inflator 10, thpa{gypresenteeibidinent, fBRMaEON lof the eApdrsortidA-2BATesMmt i Ng
materials 12 in the inflator 10. In the above-described enbodi nent of FIG
6, the intid BbttBeh portion 26b renders the amount of an initiating explosive 25b for
rupturing the tubular portion 26b greater than that of an initiating expiosive
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
25a 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 'ghe 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
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expl osive 25b for rupturing the tubular portion 26b Can9$ﬁ’r Eﬂﬁ{ﬁ’g greater
I n detonation force than the initiating explosive 25a {0 13@1 ®the

bottom portion 26a, so that detonation force to be inposed on the tubul ar
portion 17 19 SEPTEMBER 2006 26b can becone greater than that to be inposed
on the bottom portion 26a. Notably, in the enbodinment of FIG 6, a pair of
right and left bridge wires 24 can be provided. In the initiators 20 of the
above- desgh hflbeebme | GiRater thahanat idbe hfBsed ohdh@)botRithipdtfien 26at he

el ectrode pins 2la an 1b to be connected to the connector 40 extend al ong
the axis [ B?(ﬁm@ﬁ?ﬁ? IG26, & pair df!f?dﬂtaédd‘l%ﬂ“i?r"l@gé wires 341€
metal | i c@é%é%éﬁgyegﬁ t he reS|Fn ca'pSlli}I e 27.7 However, as shown ?n FIG 7,

portions : rode pins 21 a and 21 b to be connected to the
connect ofghoﬁagg/&}e@?%hd perpendicularly to the axis of the conductive

header 22, the i asyiiibis 20tthe Zboveldeddibedtd ﬁ@p@thm%ﬁ’ wher eby

22, ti ' A bblifme
workability interns o? connecti on of {%é connector ﬁ% tot el ectrode

DI 2125k B3 6o RSRRIRE SecllBiie 218 diforh b HeXtinadlod h9 |1

FIG 7, thé resin ‘¢apsu 'S no I'ded,” and omportion 26a of

the met abh) ¢oRABSHIr o PEEHRIABAS the Bl inbl fucl @RIk 22! han i nf | at or

al ong the axis of the condu I'nSul-at i ng henber 23, and

Lhe o S AT P20 BT PRl PRl idPetpupstenss e
Foelt P TS R e e T
T g oA 5L SonAeoF I Ay SOOLAT B S e B B 1 1 ©

directi e chRH]uHi]\?e hg'a\h{a? Eén &e%gbféﬁi'n\éemember 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 materials 12 of the inflator 10. However, the initiator 20
may be configured such that, upon ignition of the initiating explosive 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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25 to the opposite gas-generating materials 12 of the i nd$SERTEMHEER 20b61 t he
initiators 20 of the above-described enbodi nents (shown in FIGS. 2 to 6),
the netallic capsule 26 and the resin capsule 27 are symmetrically forned.
However, the netallic capsule 26 and the resin 18 19 SEPTEMBER 2006 capsul e
27 may be. asymmetrically fornmed. The initiators 20 of the above-descri bed
enbodi ments (shown in FIGS. 1 to 7? are each incorporated in the inflator
10 for useCapsuie 27imayde asyiperedtically ormedot ecti ng heads of persons sifting
in front and rear seats of a vehicle. However, as shown in FIG 8, the
initiator 20 of Theimtiatossne0 ofitherabaye-descrined embpgdinentsdshawnte i nf | at or
10 for use in a side air bag apparatus for protecting a side body region of
person sitFIGY. 1o &) aseiealch.ingorposdieddndhe datlatontld fosHaein an arlzag 1 to 7)
are described while nentioning the initiator 20 for use in the inflator 10
t hat enpl ogpparatus tprprotacting: headsat persans sitiag infeonjandyeas seats of &owever ,
the initiator 20 of the present invention may be used in an inflator

enpl oyi ng wehjale. ddowevenmast staawn irc Flide8, theghitiates20of thmpresemnta gas seal
plate for sealing in the high-pressure gas. In this case, detonation force
i nduced f rimwention caorbe icorperated in the inflatorp! @ forvese2th asidehair bagt i at or 20
ruptures the gas seal plate, thereby releasing gas fromthe inflator.

Ther ef or e, apparatus fargirotecingod sidecbogy esgion of peeson sittingin aviehiale. a tri gger
action of the gas generator in the inflator. 19 19 SEPTEMBER 2006 CLAI M5
1. An initiator Theabpve&mbodiments i(stidvan im FIGS. ddet)eretdescribpdevhitehe

I nf | ator
r( 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 initiating 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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t hrough propagation of flanme froman initiating explosive t as gener at or
of the inflator, wherein the initiator conprises a si Wg‘??@t"ﬁggﬁz-oﬁgttoned

tubul ar capsul e which has a single space surrounded with at |east a tubular
portion of the capsule and a bottom portion of the capsule in the interior
of the capsule and which capsule accommodates the initiating explosive in
the single space, the tubular portion itself of the capsule conprises a
plurality of rupture- accelerating neans for accelerating rupture of the
tubul ar pEtAME upon ignition of the initiating explosive, the bottom
portion of the capsule conprises a taper portion, assumng a convex shape,
whi ch protrudes into the interior of the capsule and a tip of which taper
portion has a fa.at.: ST Iy 1 & i
expl osi ve,ai'whi C nallhg%g%'i@%?r{jpﬁtg%c?amw thin %’O%o%d?taagpietﬁ{eo fsr!bﬁ)glrghésggfzdé&get ween
t he taper thoughdqropagatioreof flameafrompan initatingr explesipe do iangas generaior of
portion i 8at er an anount of a part of the initiating explosive,
el ”“Hé?&@ﬁﬁPthin a part of the single space facing on the flat

whi ch is actonmno
surface, for rthe inifiator tdomprisesoansingle ialosedzbottomeditubatarrcapsate phicht ed i n

an inflatqr, _ang. t ' €4 ro I i of
e froMeae CiTde apeds Ui eiwit % 1Basthdhoniar otion R RS RRER,
wher ei n t lagdi aibiotiano poctiorp of tke capsulkeginethe! interibrboft thenreapsulé W whigbsul e
whi ch has _a s|i n IeHﬁﬁaée sghroupdﬁggmﬂh at .| ﬁ?St' altubul ar portion of the
capsul e &RESYS pddtesdne dpiuig _ S_é‘blgﬁ'lv_@ NG ROGHPRAFDr of the capsule
and whi ch captid uAfgopoRidatiteift dfethenddpsale BEMPYXBESH PRirality tofeupiung! e
space, the tugul ar portiagn |tseilf of the capsul comprises a lurality of
CUptur - RECBIERING MENEIR arsrlorting WPHHERY the fekkla! BerioRcRdm@NEoMOr ¢ 1 on
upon i gni tof ke irﬁ’cfatirw@ee)tﬂ%éiVé‘,t' ng expl osi ve,
the bottom portion of the capsule comprises a taper portion, assuming a
convex shape, which protrudes into the interior of the capsule and a tip of
which taper portion has a flat surface, and
an amount of a part of the initiating explosive, which is accommodated
within a part of the single space between the taper portion and the tubular
portion, for rupturing the tubular portion is greater than an amount of a part of
the initiating explosive, which is accommodated within a part of the single
space facing on the flat surface, for rupturing the bottom portion.

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 single closed-bottomed tubular capsule which
has a single space surrounded with at least a tubular portion of the capsule
and a bottom portion of the capsule in the interior of the capsule and which
capsule accommodates the initiating explosive in the single space,

the tubular portion itself of the capsule comprises a plurality of rupture-
accelerating means for accelerating rupture of the tubular portion upon ignition
of the initiating explosive,

the bottom portion of the capsule comprises a taper portion, assuming a
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the bottom portion of the capsule conprises a taper pogdd VB9 @ 20
19 SEPTEMBER 2006 convex shape, which protrudes into ﬁ]%@rl%terl or é(;f t he
capsule and a tip of which taper portion has a flat surface, and a part of
the initiating explosive, which is accommpdated within a part of the single
space between the taper portion and the tubular portion, for rupturing the
tubul ar portion is greater in detonation force than a part of the
initiating explosive, which is acconmpdated within a part of the single

space fagbAdeRhbpe, Whidh protrades intertheuiptaiorner tHee chpstienandrd tipnof 3. An
initiator agcording to claim] or 2, wherein the initiator is incorporated

in the i nWhighotapgr pertiambes adlatgurfacecd al  portion of a casing of the

inflator, the gamrher el iRfliakhgROPRSSIVE, Wiich eatésibmodatéd withires (Paptof a
vehicle, the inflator is for Use in an air bag@&gparatus for protecting

heads of theersingle space netweenr Hig taper rration the tyhulgematien.afer t he
casi ng ha ; Gl id ' |

Front sear anrag g, bllar Wirioh 3 Gspanel M et pidr b8 UHah A Bl oo i us
a | ongi t initiating ¢xplesive, whieh joaccommsdated within agpam ©fdhe ginglesnase hol e

t hr ough L; [ ' I [N = .skde inflation portion of
the air b%‘§§°ggﬁ?§%5??ﬁ§¢%a@m drtggrr?g g}%ga%%@fﬁmégf the casing. 4. An
initiator according to claiml1 or 2, wherein the initiator is incorporated

e o ™, o Ay M T A B o oSSt onot
vehi cl e, the itHd atitiatorsisf imconserated an stheeinflatorbat) eapprgitudirsalfyoceptralt ect i ng
o e ROt Bresind L BE i3t el s Y fBogSd i RS RS o
rear direction of a vehicle,
the inflator is for use in an air bag apparatus for protecting heads of
persons sitting in front and rear seats of the vehicle and
the casing has an gas outlet hole through which gas is discharged into a
front-seat-side inflation portion of an air bag of the air bag apparatus at a
longitudinally front side portion of the casing and an gas outlet hole through
which gas is discharged into a rear-seat-side inflation portion of the air bag at
a longitudinally rear side portion of the casing.

4, An initiator according to claim 1 or 2, wherein the initiator is incorporated
in the inflator at a longitudinally central portion of a casing of the inflator, the
casing being disposed along the upper-lower direction of a vehicle,

the inflator is for use in a side air bag apparatus for protecting a side
body region of person sitting in the vehicle and

the casing has an gas outlet hole through which gas is discharged into a
upper-side inflation portion of an air bag of the air bag apparatus at a
longitudinally upper side portion of the casing and an gas outlet hole through
which gas is discharged into a lower-side inflation portion of the air bag at a
longitudinally lower side portion of the casing.
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upper-side inflation portion of an air bag of the air BagrPRRMEER 2bs AL 2@

| ongi tudinally upper side portion of the casing and an gas outlet hole
through which gas is discharged into a |lower-side inflation portion of the
air bag at a longitudinally | ower side portion of the casing. 21 19
SEPTEMBER 2006 5. An inflator incorporating an initiator according to claim
1 or 2, wherein a casing of the inflator conprises: a nounting portion for
nounting the initiator, the nounting portion being |ocated at a

| ongi t udi r@al | 'y Areinflatdr |mrbbm‘tingfarh Indtiates acgsrdimgctoeclbin deon\d) whareiphanber and
a smal | -vol unme chanber i.ctﬂ g}(r{e | ocated on the both sides, respectively,
of the mountind $AYR9 QhtheINAIRrCORIPNSESch  contain a gas-generating materi al

and a combusti @m@gﬁﬁhgrp@mn ﬁfrdneaﬁﬁhg)fhe iﬁhla‘tdir %S nfoin ]gopﬁrhéh beMid¢
t hrough whj Ch&ﬁ£ fq di.sch appar atus for prot ectl ng

heads of plc3 ngﬂfgdin@"w&wabnem%arthg a809%aNd vehi cl e,
I ncor porating gnatdd-Valupie BREMDEY %ﬁdté)srﬁbmvﬁhﬁne‘ﬁ’ﬂﬁﬁfﬁéﬂ wﬁl&?aF%ﬁic%%d)f the

inflator is disposed_ along the front-rear direction, of > and gas
i s di scharqfethe both a\sldesarneseegweéy def the maundingppertiopnand eachapt wWhigh of "t he

ai r bag appakghus QEE M%ﬁrg& niEteridtandta E’&hﬁuﬁloﬁ BRcoRF ST ‘é?a'd(l;?&trﬁtaﬁnb”

and gas is discha rear-seat-side 1 nflation portion e air bag
t hr ough tmﬂwlgla@aslagasouﬁefd\detlnmgbrmmcbgasmdlscha .. 22

6. An air bag apparatus for protecting heads of persons sitting in front and
rear seats of a vehicle, incorporating an inflator according to claim 5, wherein

the casing of the inflator is disposed along the front-rear direction of the
vehicle and

gas is discharged into a front-seat-side inflation portion of an air bag of
the air bag apparatus through the gas outlet hole of the large-volume chamber
and gas is discharged into a rear-seat-side inflation portion of the air bag
through the gas outlet hole of the small-volume chamber.
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