DESCRI PTION I NI TIATOR TECHN CAL FI ELD The present invention relates to an
initiator to be incorporated in, for exanple, an inflator of an airbag
apparatus to be nounted in a vehicle. BACKGROUND ART A conventi onal
initiator of this kind includes a pair of electrode pins held together via
an insulating nenber; a bridge wire connected to the electrode pins and
generating heat upon energi zation; an ignitable material (an initiating
expl osive) which is ignited through exposure to heat generated by the

bri dge wre; asing (capsule) for accommobdating the bridge wre and
the igni té@%ﬁl&ﬁ@ al in a sealed condition, as disclosed in, for

exanpl e, Japanese Patent Application Laid-Open (kokai) No. 11 -301402. In
t he above-nenti oned conventional initiator, the direction in which the
el ectrode pins extend (hereinafter called the 'extending direction') and
the fl amdNpHEILBti on direction of the ignitable material (initiating
expl osive) are substantially the sanme (substantially aligned with each
other). As a result, the initiator provides poor diversity in its nmanner
of use and may, in sone cases, involve |ow propagation efficiency of flane
ener gy -t FECHYHCALNELA i ng material contained in an inflator or poor
workability in terms of connection of a connector to the electrode pins.
DI SCLOSURE OF Tt pregentirpientiongetates 4o @ndndistoctoRe incarparaledindet t ne
present invention provides an initiator incorporated in an inflator and
adapt ed texampiggan infiator iofianaaithag appamgtup e padacuieddn & velisle.r om an
initiating explosive to a gas

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). Asa

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

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

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

of connection of a connector to the electrode pins.

DISCLOSURE OF THE INVENTION



generator of the inflator, wherein flanme is propagated fromthe initiating
expl osive to the gas generator along a plurality of directions. Since flane
is propagated fromthe initiating explosive of the initiator to the gas
generator (gas-generating material) of the inflator along a plurality of
directions, flanme energy can be efficiently propagated to the gas

generator (gas-generating material), thereby enhancing a trigger action
(ignitability) of the gas generator (gas-generating material) in the
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wher e théxplesivaetthe gas generalenalongd g eGtioNg; sposed out si de t he
tubul ar portion of the capsule, flane energy can be efficientl r opagat ed
from the initi Sineyflameds psopagatsdifremdhe 'g&iﬁénateaﬁp?qsdé% ng?f'e%‘#ﬁb
material), thereby enhancing a trigger action_(igpitability) of the gas
gener at oto the.gagdienesaton {gasgeneeating material) Pﬁ&hegmw?o"#’aﬂé %@"%‘ﬂ‘/
propagated fromthe initiating explosive to the gas, 2 generator along a

pl ur al i t pf diregtiens,ifame energy can ba eliiciantlyipragagatadito thg 93tti on of flane
propagati on enhances the efficiency of propagatiagn

generator (gas-generating material), thereby enhancing ?aftrigger action
(ignitability) of the gas generator {(gas-generating material) in the inflator.

The present invention further 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 closed-bottomed tubular capsule for accommodating the
initiating explosive, and a tubular portion of the capsule comprises
rupture-accelerating means for accelerating rupture upon ignition of the
initiating explosive.

The rupture-accelerating means accelerates rupture of 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) is disposed outside the tubular portion of the
capsule, flame energy can be efficiently propagated from the initiating
explosive to the gas generator (gas-generating material), thereby enhancing
a trigger action (ignitability) of the gas generator (gas-generating material) in
the inflator. |

Flame may be propagated from the initiating explosive to the gas



flame energy fromthe initiating explosive to the gas generator
(gas-generating material) of the inflator, thereby further enhancing a
trigger action (ignitability) of the gas generator (gas-generating
material) in the inflator. The present invention further provides an
initiator incorporated in an inflator and adapted to trigger the inflator
t hrough propagation of flane from an initiating explosive to a gas
generator of the inflator, wherein the initiator conprises an el ectrode
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plurality of directions. Further, the initiator may further conprise a
cl osed- bdHBREJ t ubul ar capsul e for accommpdating the initiating
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respect ta?m itnri1tieati6ll'|)§;i gxpolgsitvgeto a gas generator of the inflator, wherein the initiator
comprises an electrode pin to which electricity is supplied for igniting the
initiating explosive, and the extending direction of a portion of the electrode
pin to be connected to a connector and the direction of flame propagation
from the initiating explosive to the gas generator form an angle such that the
directions are not aligned with each other.

This feature relating to the angle between the portion of the
electrode pin and the direction of flame propagation enhances the degree of
freedom in terms of connection of the connector to the electrode pin,
thereby enhancing workability in terms connection of the connector to the
electrode pin.

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

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



capsule, which is parallel with the extending direction of a tubul ar
portion of the capsule. Upon ignition of the initiating explosive
contained in the capsule, the rupture-accel erating nmeans accel erates
rupture of the tubular portion of the capsule that is effected al ong
directions including opposite directions with respect to the axis of the
capsul e. Therefore, in the case where the gas generator (gas-generating
material) is disposed outside the tubular portion of the capsule and al ong
directions including opposite directions with respect to the axis of the
capsul e, ArPpAgatier Mgy dhude opposite dipetignpwithdgapeet torthe axis of e ati ng
expl osive to the gas generator (gas-generating material), thereby

enhanci ngcapsute,gykichds iasallgliwith thehextendingdireetion gha tylular pogtion of
(gas-generating material) in the inflator. Further, the capsule may

conpri se theaapsule.colpeontigoitiopafithernitiating explasive eentained iy theorti on and a
bottom portion of the capsule, and the plurality of directions of flane
pr opagat i capsubg, thaguptisresaceeierating means agoelerates ryptuserafitbaltubulas t he
surface of the corner connection portion. |In this case, the surface of the
cor ner .cquortiohiadnheaapisale thay is effpeiedealonginections iruluding oppoaitens f or
accel erating rupture upon ignition of the initiating explosive. Upon

i gni ti on difedtionsiwith respec texhbé axisvef thencapswdel | Therdfere; dpdoe €asehe
rupture-accel erati ng neans accelerates rupture of the tubular portion of
t he capsulseretiie gas geherdter (gdssggneiatingtmatesial)is| disposed diitside thans
substantially perpendicular to the surface of the corner connection

portion. tlibalefportioniof théeapsale awd abrighdirgetiongdneluding oppesitgener at i ng
material) is disposed outside the capsule and along directions including

di r ect i ondireotiotisawith agspedtaonke dixisbithe capdute, flarhaenesdy cha eor ner
connection portion, flanme energy can be efficiently propagated fromthe
i ni tiati néffidiently propagated from the initiating explosive to the gas generator
(gas-generating material), thereby enhancing a trigger action (ignitability) of
the gas generator (gas-generating material) in the inflator.

Further, the capsule may comprise a corner connection portion
connecting the tubular portion and a bottom portion of the capsule, and the
plurality of directions of flame propagation may include directions
substantially perpendicular to the surface of the corner connection portion.
In this case, the surface of the corner connection portion may comprise
rupture-accelerating means for accelerating rupture upon ignition of the
initiating explosive. Upon ignition of the initiating explosive contained in
the capsule, the rupture-accelerating means accelerates rupture of the
tubular portion of the capsule that is effected along directions including
directions substantially perpendicular to the surface of the corner connection
portion. Therefore, in the case where the gas generator {gas-generating
material) is disposed outside the capsule and along directions including

directions substantially perpendicular to the surface of the corner connection

portion, flame energy can be efficiently propagated from the initiating



expl osive to the gas generator (gas-generating material), thereby enhancing
a trigger action (ignitability) of the gas generator (gas-generating
material) in the inflator. Wien the present invention is practiced, the
capsul e may conprise guide neans for guiding detonation force induced from
ignition of the initiating explosive toward the rupture-accelerating

nmeans. Since the guide neans guides detonation force toward the
rupture-accel erati ng means, the rupture-accelerating nmeans is enhanced in
terms of acceleration of rupture. Further, the rupture-accelerating neans
may be stexphuive inthegas generatos (gappenerating materialhdhesmtyeenhanandt he
corner connection portion of the capsule is weakened as conpared wth that
of the t abiigger gstion dignitabilityjoof: the gas generator (gas-gemerating material) in

strengt h-weakeni ng neans accelerates rupture at the corner connection

porti on. theinflater.case, the strength-weakeni ng neans nmay be a configuration
such that the wall thickness of the corner connection portion of the
capsul e i s redWhen dse possgrdrirdentidrhist practicéd,tthe capsuleamayotamprisand bott om
portion of the capsule, or the strength-weakening neans may be a fragile
part pr.oyguiidel nesarisier guiding detomaticri forne joduwdexhfrom ighdicrapbiilee. These
strengt h-weakeni ng neans can be of sinple configuration. In this case, the

fragil e pwitiating)expiosive towandethe Tlaptyrecascelemtingeméanse d Sincepthe guide
i nexpensi vely. Wen the present invention is practiced, the

rupt ur e- s6&hS gaidessdetonation fiovcetowsird thg ripiuesaecelegatimgunears) thgur ed such
that strength of the tubular portion of the capsule is weakened as

conpar ?d_ru?td?etdb’tblé?htihbfmem isoshvandedoin tefmishef avtetaration dbooptuge) ti on of
the initiating explosive contained in the capsule, rupture of the tubular
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means implemented such that strength of the corner connection portion of
the capsule is weakened as compared with that of the tubular portion and
bottom portion of the capsule. The strength-weakening means accelerates
rupture at the corner connection portion.  In this case, the
strength-weakening means may be a confiéuration such that the wall
thickness of the corner connection portion of the capsule is reduced as
compared with that of the tubular portion and bottom portion of the capsule,
or the strength-weakening means may be a fragile part provided at the
corner connection portion of the capsule. These strength-weakening
means can be of simple configuration. In this case, the fragile part may be
a groove. The groove can be formed simply and inexpensively.

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

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



portion of the capsule is weakened as conpared with that of the bottom
portion of the capsule. Therefore, in the case where the gas generator
(gas-generating material) is disposed outside the tubular portion of the
capsul e, flame energy can be efficiently propagated fromthe initiating
explosive to the gas generator (gas-generating material), thereby enhancing
a trigger action (ignitability) of the gas generator (gas-generating
material) in the inflator. Further, the strength-weakeni ng neans nmay be a
configuration such that the wall thickness of the tubular portion of the
capsul e iportienof Hie aapswerip weskenedas eempared withdbat ehifgobeltem of t he
capsul e, or the strength-weakening neans may be a fragile part provided at
t he t ubulpartiopof thenapsulehe Thwpelore, inThesxass: whats thegak @ena@takans can be
of sinmple configuration. In this case, the fragile part may be a groove.
The gr oo\gas-genepatingpmaterial) ipdispasadiowtsidertbedabylar peetien pkthet h- weakeni ng
means may be a configuration such that the bottomportion of the capsule
convex| y capsule,dlameé anergynean heefficienty propagatedsion the inidiatiagr el ati vel y
weaken strength of the tubular portion. Since inpartnment of a convex shape
t o t he. baxpltosip®ta thengas generatep {gas: genetatingematerial)lithgraelfy emaaneing om
portion, rupture of the tubular portion of the capsule precedes rupture of
t he bot t enirigpyer iaction {ignitabiity), ofi thetdes geseratohgas-génerating geaterial)on
(gas-generating material) is disposed outside the tubular portion of the
capsul e, theamfiatener gy can be efficiently propagated fromthe initiating
expl osive to the gas generator (gas-generating material), thereby

enhanci ng a tr iRygtverathie strefgtbrwéakening mearhs iy baa gmfigusation such

(gas-generating material) in the inflator.
that the wall thickness of the tubular portion of the capsule is reduced as
compared with that of the bottom portion of the capsule, or the
strength-weakening means may be a fragile part provided at the tubular
portion of the capsule. These strength-weakening means can be of simple
configuration. In this case, the fragile part may be a groove. The groove
can be formed simply and inexpensively.

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

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



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 froma
position corresponding to the tip of a convex shape of the bottom portion.
The fragile part of the tubular portion accelerates rupture of the tubular
portion, thereby enhancing the efficiency of propagation of flame energy
fromthe initiating explosive to the gas generator (gas-generating
material). In this case, the fragile part may be a groove. The groove can
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(gas-generating pnaterial) in the inflator. In this case, the

det onat i stmplyrand BeXBARESIY§Yeans may be inplenented such that the anount
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capsule is gre hpregest inyention is;Rraghiced ?695@’9@‘30@5&%8& L??ng t he
bottom portion of the capsule or such that an initjatin expl osive for
rupt ur i ngneans mayhedelasnatioprfosse-eAbapsipguneans '@P@&?@Ft%idrls”‘g'e ation
foree t hggtoannatiio?\i ftc:rg(ta Itc? %e(aixm%o%ZLivoen Ih%r turblljﬁ)a;ru;;ci)r’rc]igntor%%hg %tatp%mep i%r tion
greater than that to be imposed on the bottom portion of the capsule. The
detonation-force-enhancing means ensures rupture of 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) is
disposed outside 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), thereby enhancing a trigger action
(ignitability) of the gas generator (gas-generating material) in the inflator.
In this case, the detonation-force-enhancing means may be
implemented such that the amount of an initiating explosive for rupturing the
tubular portion of the capsule is greater than that of an initiating explosive
for rupturing the bottom portion of the capsule or such that an initiating
explosive for rupturing the tubular portion of the capsule is greater in
detonation force than an initiating explosive for rupturing the bottom portion

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

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



|
of the capsule. This detonation-force-enhancing neans can increase, in a
si npl e manner, detonation force to be inposed on the tubular portion of the
capsul e as conpared with that to be inposed on the bottom portion of the
capsul e. Wien the present invention is practiced, the angle between the
extending direction of a portion of the electrode pin to be connected to a
connector and the direction of flame propagation fromthe initiating
expl osive may be substantially 90 degrees. This feature relating to angle

all ows the copnector to he easil onnect ed h | ec i4_al ong the
di rect i off8p&H ﬁﬂpem%reay'ﬁha‘%ﬁ?éﬁ P ssd ‘%'ﬁé’ﬁﬁesﬁﬁgﬁhéé&%@n&l tBﬁer eby
facilitatin% [he connection work. In this case, the angle may be fornmed by
means of Hi®hg the el ectrode pin. This bending work can be carried out

simply and inexpensively. BRI.EF DESCRI PTI THE W NGS F | is a
schematic side Vgh@ﬂ/mﬁ’lplﬁe%e'ﬂalf‘i’?%tl'mb?so@@cggegm, a%ﬁ%%eeaﬁhgnbodi ment of
an initiator according to the [:)res nt inventiaon; FLG 2 iste? enl ar ged
sect i onalexierdingrditactigniafea partfanebiheglegirede pin tg-pg copneLted 9.8, j onal vi ew
showing a first nodified enbodi rrﬁnt of the .initia or.o;. C1G 2, FIG 4 s
a sect i-oreanngctar andhihendiraction gh aWrPP@EaH%(;Fﬂ'ﬁ@Pﬁ IRYHatRGe initiator of
FIG 2; FIG 5 is a sectional view show ng a_third m)délH,ed enbodi nent of
the i nitiexplesive mRayPe substantiallyi0 degra@s: onthis Jealire FOIRIAG 1 andle ¢ n
nodi fi ed enbodi ment of the initiator of FIG 2; L

allows the connector to be easily connected to the electrode pin along the

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 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 7 is a sectional view showing a fifth nodified enbodi nent of the
initiator of FIG 2; and 8 FIG S is a schematic side viewwth a parti al
cross section, showing another enbodi nent of an initiator 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 wwth the drawings. FIG 1
shows an enbodi nent in which an initiator 20 according to an enbodi nent of
the present invention is incorporated in an inflator for use in an air bag
apparatus for protecting heads of persons sitting in front and rear seats
of a vehicle. I%ﬁ} 8 ig aschemedici side i vith adantialgops sertien,1shawing,
mounting the initiator 20 and a casing 11. The nmounting portion 11 a is

| ocat ed another empediciendlof pndsitiaten agesrdinghtootherpresenhinvgndenio. The casing
11 includes a | arge chanber 11 b and a small chanber 11 c, which are

| ocated on the front and rear sides, respectively, of the nmounting portion
11 a and each contain a gas-generating material 12 and a conbustion

accel er aBBESTIBMIODESFORSCARAMING QLI Jdike ANYENTGOMe front-rear direction of
a vehicle. The large-volune chanber 11 b has gas outlet holes 11 bl

t hrough whi ch Apambedidientiefthe present invéniion wilknowdeaidesenibed with porti on
31 of an air bag 30. The snmall-volune chanber 11 ¢ has gas outlet holes 11
cl t hr outtte driwihgs gaF|Gs 1 dwsag esnbediment e suhictean-isitiatori20 | ati on portion
32 of the air bag 30. The gas-generating materials 12 are ignited and

combust Hpesrding te anenivodifentof ¢ne prgsentdpeesticrdisfinoorpdratadhintamt or 20
upon ignition of the initiator 20 and are di sposed in opposition to each

ot her wi irnflatesfor Usetin drhairibaigt apparatidfor protedtiogthestidsoof persengrators 13 are

hi ghly ignitable explosive (simlar to
sitting in front and rear seats of a vehicle. The inflator 10 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 smalil
chamber 11¢, 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



that used as an initiating explosive 25 of the initiator 20, which will be
described later), accelerate conbustion of the correspondi ng gas-generating
9 materials 12, and are di sposed in the correspondi ng gas-generating
materials 12 at corresponding end portions (front and rear end portions
within the casing 11) |ocated away fromthe initiator 20. As shown in the
enlarged view of FIG 2, the initiator 20 includes a pair of electrode
pins 21 a and 21 b; a conductive header 22; an insulating mnenber 23; a
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tightly fitted into the through-hole 23a to thcfrebl%;%be ogxially fixed in
place in the Qraelectregeringda isdntegrally adached igthererducitye 5 of
heat-resi stant, pressure-resistant glass and is tight &%fitted into the

hol e 22ahender@2. c dhagrion 2 pegipsy extending thepugly apd A amthe resineg i n

pl ace in the conductive
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

10



header 22. The bridge wire 24 is connected to the electrode pin 21 b and to
the conductive header 22, thereby indirectly bridging the electrode pins
21 a and 10 21 b. Upon energization through the el ectrode pins 21 a and 21
b, the bridge wre 24 generates heat to thereby ignite the initiating

expl osive 25. The initiating explosive 25, together with the bridge wre
24, is contained in the netallic capsule 26 in a sealed condition while
bei ng partially in contact with the bridge wire 24. The netallic capsul e
26 is for

cl gsed-bptto ul ar sha e) and is
cont & gur elbsublbamansidigaton hrovgl i Scs0de Sing |aa¢n<§§55 ite BR55
reduced as conpared with that of a bOttcﬁﬁ ortl % ﬁ%f Eﬁ the t ubul ar
porti on WHS Z%Q?USfiﬂﬁﬁtne@t%HFP’PBWQ"'% 'i'\%“ng exRIPsvergP-expNBsi ve 25. An
opening end portion of the netallic capsule 26 is. hernetj egbly attached,
t hrough Réialingexplosive 29, Kegetherwith Hia BF'dg%l"#EﬂJ%‘Fe'ﬁé'rﬂm%" Prth8e of the
conductive header 22. G ooves 26bl and 26b2 each having a V-shaped cross
secti on Medallic Sgpgule 36 iR ﬁesqamfsongmonawell%betngep@'@@!lvam cpptactamthen of
the netallic capsule 26 at the right and left positions in FIG 2 (two
posi t i onthe bddgewifehn28pposition to each other with respect to the axis of
the tubul ar portion 26b). The grooves 26bl and 26b2 serve as t he
rupt ur e- accel efheimetalitaeapsule 264s fermed inleak eloised-battorseddubulaie fragil e
part, for accelerating rupture of the tubular portion 26b which_ arises
upon i gnshape (atcuplike shapehandds eapfigwiedsumh tha the wallthikpessof 27 | s
formed into a closed-bottoned tubular shape (a cupllke shape) and is
fitted ttubular pettian 26b ispesduced2s compaced withdhatet a botiomn ioft e when a
part of the tubular portion 26b of the netallic capsule
26a, whereby the tubular portion 26b is rupturable upon ignition of the
initiating 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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26 ruptures upon ignition of the initiating explosive 25. The resin nold 28
I's nolded in such a manner as to integrally retain connections between
conponent parts such as the electrode pins 21 a and 21 b, the conductive
header 22, the insulating nenber 23, the netallic capsule 26, and the resin
11 capsul e 27. A connecting portion 28a for connection to the connector 40
is fornmed at an end portion of the resin nold 28. The thus-configured
initiator 20 of the present enbodi nent operates in the foll ow ng nanner.

ator e present embodi ment oper at es ann

of "t he eagiIa ¢ T AR gt PR A 15, £08eRye 14 8% bonfpetBRAOI5CT .26
t t the. t | ght - -left | L h i wh h

o ooves Samed angis Bpeionurtiom et ik 287 A5 Focul 1 Mthe” Tesin

capsul e 27 ruptures, and.flanme, pr.opagates,.fromthe initiafi sive 25
to the oppositd r@a‘i‘“ﬁ&%}f'&”i’%"ﬁﬁ?&r% gfstff %ﬂ%ﬁﬂ&%%ﬂ'ﬂ%gf@%g@%gct i ons,
or right and left directions in FLG,. 2. eref.ore. in the c ere, as
shown i n ikt fallowing manRer e 1dPeR i'gﬁt'ﬂﬁpl?'i’%l'@Rﬁtfﬁ%PxPlﬁgwlenﬁ %F\(I)%] 10 are

di sposed outside the tubular pqgrtion 2 f the, nmetal.li a le 26, flane
ener gy .cARSHE of eneraizatian gt HieBegas dird 24 e bubuahn PRGB! e 25 of
the initiator 20 to the gas-generating materials 12.of the infl.ator 10,

L her eby. GnetaHis PRPSUIR 26 e athg by oI Gk TRIERasShs (RA GERE 127 |
the inflator 10. In the above-descri bed enbodi {,.as,shown in FIG 2, the
met al | i ¢ Whesiestheqgrogves 26hd and 26b2 @re i@fi‘&%@dﬁ';%&a Zl oé%&-ft?éf'[toﬂ?d t ubul ar
shape conposed of the bottom portion 26a and the tubul ar portion, 26b.
However, restmeaprte 23Juptures, and flame peragates dam the itk ffgeaxa'gsy%m in

FIGS. 3 to 7. The follow ng description of nodified enbodj nents.covers
t hose corgtethe opposite gas-generating materials 12 along two opposite directions,

or right and left directions in FIG. 2.

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

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

thereof is omitted.
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parts of the initiator 20 whose shapes are nodified. Al so, those conponent
parts whose shapes renmain unchanged are denoted by comon reference
nuneral s anong t he above-descri bed enbodi nrent and the nodified enbodi nents
to be described bel ow, and repeated description thereof is omtted. 12 In
t he nodified enbodi nent shown in FIG 3, the netallic capsule 26 of the
initiator 20 includes the bottom portion 26a, the tubular portion 26b, and
a corner connection portion 26c¢, which connects the bottom portion 26a and

the tubul ar poff fHenmdeffied'@nbbalrhe ihsiSdWA 36 FIG. BhiheCietdllic capselet 20N
portion 26¢ is reduced as conpared with that of the bottom portion 26a and

that of Bf‘ﬁ‘betfﬁhiﬁtéf 299ﬁélhaes¥ﬁ§bo%ﬁi BBMid 264 OheaUbaRIMPRHI6R2EBYT ti on 26¢

is rupturable upon ignition of the ihitiating explosive 25. G ooves 26¢cl

and_26¢2a88Gedifer BanAedtio BBRTbIFL6E SWARNL SAHiheMSihebotbRsortian(dBa | nc! | ned

surface o e corner connection portion 26¢c of the mnmetallic capsule 26 at

the right,ange ltthF&IaPpﬁFﬁdrPQéb.i NTheGvalP thickSe sy 8PeScordBP canfledfsiy serve as

the rupture-accel erating nmeans, the strength-weakeni ng neans, or the

fragile Eaﬁfan B8 iLfdftlc@idld wmggpéteﬁ Withthat Bf the B6AGH SOHIBACAEPANGOT ti OoN

26¢c which ariseés upon It gnition e Initrating explosive 25. A taper

portion ﬁ%gjoff'iﬁé%@'lg{ ﬁgftgﬁ’%b, ﬁ@%eﬁftﬁeoédfﬁglr EBE?%&%I{)BBHEUHMH on 26a

such tha tip par protru upwar 3 1into the interior

R M e SR R
For e Do es, PRI IoEY U202 GRoRHpIRGE Sl ol ciEIrel 0,
of metal b} GiGeRIN the Rl Sulthée 8F BRY Errfe? ThnABEtGR portion 26¢ of the

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 26c 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¢1 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 26¢1 and 26c2

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 26c of the

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

where the grooves 26¢1 and 26c2 are formed) in FIG. 3. As a result, the
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are formed. The thus-configured enbodinent of FIG 3 operates in the
followng 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 netallic capsule 26 ruptures at the two right-and-left positions
(the positions where the grooves 26c¢cl and 26¢c2 are fornmed) in FIG 3. As a
result, the 13 resin capsule 27 ruptures, and flanme propagates fromthe
initiating explosive 25 to the opposite gas-generating materials 12 al ong

two di re?ééiﬂ%ps’iﬂ@%?%bhﬁbb)’aﬁ&Wl@ﬁ@?%ﬂa’ﬁaté@ﬁbhﬁﬁé‘ﬁ’liiim guploare of the

corner connectiron portion 26c. Theretore,” in the case where the

gas- genefyat 4 ii ' I ¢ lipd @@ out si de the
t ubul ar %%ﬁ#@%@%@ %%aﬁgtég%t@cwbgﬁp%ﬁﬁg %Igngrsgmgdll%% di rections
subst ant isgbsartlIRAEHRUId G0 tE il Aittace bl fefcdtnel RBnABEHGH

connection portio ame energy can be efficiently propagated from
theinitig%ﬂallg pl osive 25 of the initiator 20 to the gas-generating
mat eri al of the inflator 10, thereby enhancing the ignitability of the

gas-generati wﬂﬁ@@@ﬁ%_ éd’set\nﬁeniégfﬂze?é’%fgéﬁﬁredtﬁ) Ratenalsiegs pebodi ment

shown in FIG I'i ¢ capsu Itrator 20 1 ncludes the

Dhe val | Tt 138e NEp006y RS Tn Al BmortBR 2Klof e Aidame B Sueh &bt
L SRR BB e U o

and 2652 SULAFTSHNS gor: EhRdHorT BarioTage: Rairfe BMBHey"Can RBCAAERANGC | 2201
S‘”face_ FropA§art b thBahtiatthg d¥piddivd L5t dnk Shitiabt20 tPfe ' 1 FIG 4.

gas-generating materials 12 of the inflator 10, thereby enhancing the

ignitability of the gas-generating materials 12 in the inflator 10.

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

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

metallic capsule 26 where the grooves 26b1 and 26b2 are formed.
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The grooves 26bl and 26b2 serve as the rupture-accel erati ng neans, the
strengt h- weakeni ng neans, or the fragile part, for accelerating rupture of
the tubular portion 26b which arises upon ignition of the initiating

expl osive 25. The swollen part of the tubular portion 26b functions to
reduce strength of the tubular portion 26b and functions as gui de neans
for guiding detonation force induced fromignition of the initiating
explosive 25 toward portions of netallic capsule 26 where the grooves 26bl

and 2602 are | onfEhuctdorsBUEARMGHIAHIBTbAGhRS Al B Biodigper 2t oo

in the follow ng nmanner ponlgnltlono the initiating explosi 25 as a

resul . olmafier,o! BBbhignfbn'HanBindndiepicive taGs 4 ﬁhﬂ;??ort'on 26b_of

t he net al caps uptures a positions (the
t As

Fesu L?”f%”mﬁf%“ﬁmtﬂé‘*ﬁ‘%@ ]%u?’i%ma%ﬁar@ golt e Metalg 7

initi 12 al
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ot eri al anegtabUes 2857, Wéﬁb%%? o ARRIBOE st A 8T PBERRIT o7t on
from the REISer 1P ilBRcafasind bRTRERE et Moy bHRBRYR28 NEraTi ng
gas. genengiPrgnpgeleidis;8e86ratn el 1321858 v cppBsitb e BRhens b rent
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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 materiais 12 in the inflator 10.

In the modified embodiment shown in FIG. 5, the metallic capsule 26

of the initiator 20 includes the bottom portion 26a and the tubular portion

26b and is configured such that the wall thickness of the tubular portion 26b

is reduced as compared with that of the bottom portion 26a, whereby the

tubular portion 26b is rupturable upon ignition of the initiating explosive 25.

Grooves 26b1 and 26b2 each having a V-shaped cross section are provided

on the outer surface of the tubular portion 26b of the metallic ca}psule 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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tubul ar portion 26b is rupturable upon ignition of the initiating explosive
25. G ooves 26bl and 26b2 each having a V-shaped cross section are
provided on the outer surface of the tubular portion 26b of the netallic
capsule 26 at the right and left positions in FIG 5. The grooves 26bl and
26b2 serve as the rupture-accel erating neans, the strength-weakening
nmeans, or the fragile part, for accelerating rupture of the tubul ar
portion 26b which arises wupon ignition of the initiating explosive 25. A

taper portjon 26 umi a convex shape js forped on the ottom
bort1 on. beoR Beonaemvet thatca Tb mertier gobbrasaelEs e H B8 5 nto
the interior of the tallic capsule 2 eyond a pasition corresponding to
the groolde t%weﬁﬁﬁggﬂ'@zmefﬂﬁctcéﬁéplepgﬁ Eﬁeéﬁ”a@alig?'ﬂﬂew&rﬁ@ppﬁg%ance
strength of the bottom portion 26a so as to nelativelg weaken strength of
the t ubultithegiaoves 26 and 268Rct i iestaper partien gBad Jupelions i ng
detonation force induced fromignition of the initjating exg%isive 25
toward pBhanes strepgiiceting kottepharion £6ae asa selgtivelyswea and 26b2
-are fornmed. The thus-configured enbodi nent of FIG 5 operates jn the.
f ol | owi ngtreratimek thedpbularpertion 26bf and funaglionsas giidexpears & gWding a resul t
of energization of the bridge wire 24, the tubular Eg(tion 26b of the
net al | i cdetmationdop@e induceddrortignitientafidheiigitietinn explasivegdgitoward (t he
positions where the grooves 26bl and 26b2 are fornmed) in FIG 5. As a
resul t, phdionssofrmetallic oapsule 2Gwhera the grapviesa2ab hand 2682«ref r om t he
initiating explosive 25 to the opposite gas-generating materials 12 al ong
two oppofdrmedii rections, or right and left directions in FIG 5.
Therefore, in the case where, as showmn in FIG 1, the
The thus-configured embodiment of FIG. 5 operates in the following
manner. Upon ignition of the initiating explosive 25 as a result of
energization of the bridge wire 24, the tubular portion 26b of the metallic
capsule 26 ruptures at the two right-and-left positions (the positions where
the grooves 26b1 and 26b2 are formed) in FIG. 5. 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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gas-generating materials 12 of the inflator 10 are di sposed outside the
tubul ar portion 26b of the nmetallic capsule 26, flanme energy can be
efficiently propagated froman 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 enbodi nent, a pair of right and

| eft bridge wres 24 can be provided. In the nodified enbodi nent shown in

Cortion 268 Eﬁﬁﬁ@t#gﬁ}q‘jﬁgﬁgp‘éggﬁ?t e BforhBdriiah 26248hd B tilRAal he bot tom

portion _ I on 6b and is configured such that the
wal |ty BRI 26B R st d B & sarfig pralCbickiinssts THORRRdamon 170 hed
"nt er or 28R CRBURIPE PR e i, BrifR Y uRZpbROA! SRERATFEset o 16
Cp e SRR R A PR e Pl Gkl o =
O ond 50 OB A EHCRIENES? s OMA oo o Hobifonl sy,
et 00 e S, A th o IS PR 961 s Efpusmacer e
T O e ATl ¥ oA hBGR BB L e Blgh 8Pl L0, e
Ther ef or ntiafion SxEsiveROGPWRRR e, et RRRBRREE: vos 254 and 250
Tetall i capsull thepeaspriemadmany. faspatioct i jeBel hofibn 28atoner <

the bottom portion 26b renders the amount of an initiating explosive 25b for

rupturing the tubular portion 26b greater than that of an initiating explosive

25a for rupturing the bottom portion 26a, so that detonation force to be

imposed on the tubular portion 26b is greater than that to be imposed on the

bottom portion 26a. Therefore, upon ignition of the initiating explosives

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 metaliic 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 1;he inflator

10.

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

in detonation force than the initiating explosive 25a for rupturing the bottom

portion 26a, so that detonation force to be imposed on the tubutar portion
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the gas-generating nmaterials 12 of the inflator 10 are di sposed outside the
tubul ar portion 26b of the nmetallic capsule 26, flame energy can be
efficiently propagated fromthe initiating explosives 25a and 25b to the
correspondi ng gas-generating materials 12 of the inflator 10, thereby
enhancing the ignitability of the gas-generating nmaterials 12 in the
inflator 10. In the above-described enbodiment of FIG 6, the initiating
expl osive 25b for rupturing the tubular portion 26b can be rendered greater

| n_det onggy) eanftféfc@?né BfatlP thdritridt 4 betnpiddeeren tnbattbar porian2éag { he

bottom portion o that detonation force to be inposed on the tubul ar

port 1 on M@, {5 RERB FEIGE b tt
portion @é azﬁﬁpl\ﬁo Y, Ham%eq%nbodltgangnéé]gffEngﬁgﬂ%éwggldrgeg??f?gﬁ? aﬁ(T

left bri can be provided. In the initiators 20 of th
Q%fb%”e%ﬁ@é b ns of

above-d ments (shown in FIGS. 2 to 6), portions of the

e ectrode bl nSnedd iffiférs 2o bPRea B%ﬂ%&&ﬂbéﬁerﬁﬁtﬁlnﬁ@?ﬂ@@étﬁwﬂ% ext end

along the axis o e con tive eader 22 I nsul ati ng nenber 23, the

metal |1 ceragsyls efSpofiths! 6 e ACaP PSS #f and PN be conrnabrRTa n Fl G

7, portio ectr pi ns 1 a an be connected to the

connect o & it HEaRE BEEE ) SL YTy EBRAGHE Rbadshezcmedct ve

i i oS R G 25 S 21100
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o e A1 BB 61 R i ol s st gyt on 252

b2 A ellisy Bl Qhnhdiior 20 WS bxtendEséipendiouldrifto the axis of

the conductive header 22, the insulating member 23, and the metallic

capsule 26, whereby workability in terms of connection of the connector 40

1o 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 explqsive 25,

flame propagates along three or more directions from the initiating explosive

25 to the opposite gas-generating materials 12 of the inflator 10.

In the initiators 20 of the above-described embodiments (shown in
FIGS. 2 to 6), the metallic capsule 26 and the resin capsule 27 are

symmetrically formed. However, the metaliic capsule 26 and the resin
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I nsul ating nmenber 23, and the netallic capsule 26. In the initiators 20 of
t he above-descri bed enbodi nents (shown in FIGS. 2 to 6), upon ignition of
the initiating explosive 25, flanes propagates along two directions from
the initiating explosive 25 to the opposite gas-generating materials 12 of
the inflator 10. However, the initiator 20 rmay be configured such that,
upon ignition of the initiating explosive 25, flanme propagates along three
or nore directions fromthe initiating explosive 25 to the opposite

gas-genercgdHSEga BRtLL Bb%%@éﬂﬁé\%ﬁyifam‘%pr 10. In the initiators 20 of the

above- des ed enbodi nen in FIGS. 2 to 6), the netallic capsule
26 and th ' . | inth
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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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thereby releasing gas fromthe inflator. Therefore, the initiator 20 of the
present invention can enhance a trigger action of the gas generator in the
inflator. 19 CL Al MS 1. Aninitiator incorporated in an inflator and
adapted to trigger the inflator through propagation of flame from an
initiating explosive to a gas generator of the inflator, wherein flame is
propagated fromthe initiating explosive to the gas generator along a
plurality of directions. 2. An initiator incorporated in an inflator and
adapt ed EPLgi'Fpgr the inflator through propagation of flame from an
initiating XL oSive to a gas generator of the inflator, wherein the

L ator comb AP A ap PR I8 gDt n
ruptur e G6gebeliabLoR dHERRSEH,of PG RO AP i BRoIBRR todghion of the

initiati I'nrtirator 1rncorporat I'n an inflator and
adapted to tri.gge i - 1 i (HY rom an

"t at i aaneaiBBol phs et yetbir 1GR3 ARbRRGERH Riinhe infiRlng; | RO
initiator_c ri ses..an_el [ i | City is supplied for
i gni ting eP‘H&’rTgI?Yﬁ fq iﬁ g3° 9%&%@863%%%%%%55{%%%@% rection of a portion
of the electrode pin to be connected to a connector and a direction of
flame propagation fromthe initiating explosive to the gas generator

4 An"Tniti at oF: ASCBRIAAG negrserad 5 afRNER aiadePed BE Biduenger T L
5. an’i niGOBITRUEBRIPRESRUSE PLAMS Fakearmodiig BPBet o £ 0e8 From
generator of the inflator, wherein the initiator comprises a closed-bottomed
tubular capsule for accommodating the initiating explosive, and a tubular
portion of the capsule comprises rupture-accelerating means for

accelerating rupture upon ignition of the initiating explosive.

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

aligned with each other.

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

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

5. An initiator according to claim 3, wherein flame is propagated from
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20 the initiating explosive to the gas generator along a plurality of
directions. 6. An initiator according to claim3, further conprising a

cl osed- bottoned tubul ar capsule for accommobdating the initiating explosive,
a tubular portion of the capsule conprising rupture-accel erating neans for
accelerating rupture upon ignition of the initiating explosive. 7. An
initiator according to claim6, wherein flame is propagated from the
initiating explosive to the gas generator along a plurality of directions.

8. An inkgkd aton: ' | rei W &F diFcttiohy, of
directi olrtlﬁsé grilﬁﬂl@%&98@3&%9%?%@?%?3@%%%%%?@bg.llrréé tions V\:I th respect to
an axis of the capsule, which is parallel with an extending direction of a

tubul ar portion of the capsule. 9. An initiator according to claim4 or 7,

wherein the cag_swngngpaqg;g?%mi fooélgﬁﬁff?'ﬁqgﬁ@;%@ﬁ@gﬁ?&n connecting the

t ubul ar portion an omportion o nd the plurality of

directi O'Eﬁis%fd-l{)ﬁﬂﬁ'ﬁledﬁpﬁﬂﬁag#pgﬂleé fb?'dé@ﬁn‘ﬁﬁé&éﬁﬂcq)fﬁe ﬁﬁ%ﬁr@“ékﬁl%w%\n

per pendi cul ar O a surtace corner connection portion.
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connecti On portiton conmpri SEs’rupturetacc g nmeans tor accel erating
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conpri ses guide neans for guiding detonation force induced fromignition
of the initiating explosive toward the rupture-accelerating neans. 12. An

Initiator accouding t0.6l 2L0Ardthg t'&5fh'S, WHerein flame is propagated from

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

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

tubutar portion of the capsule.

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

corner connection portion.

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

accelerating rupture upon ignition of the initiating explosive.

11. An initiator according to any one of claims 2, 4, 6 and 7, wherein
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rupture-accel erating nmeans i s strength-weakeni ng neans configured such
that strength of the corner connection portion of the capsule is weakened
as conpared with that of the tubular portion and bottom portion of the
capsule. 13. An initiator according to claim12, wherein the

strengt h-weakeni ng neans is configured such that a wall thickness of the
corner connection portion of the capsule is reduced as conpared with that
of the tubular portion and bottom portion of the capsule. 14. An initiator

accor di ngnd gaﬁg@bﬁ]&rﬁpri%@pﬂm iBansIbF §URNINY WERRHRINoRToPERIYUceda fragile

part provid e corne connection~portion of the capsule. 15. An
initiato el Al ' ra8idr8- | groove. 16.
A it B BN i Al Sl Bt B el n The
rupt ure- éﬁtgrating means i s strength-weakeni ng nmeans inplenmented such
that strength of the tubular portion of the capsule is weakened as conpared
with that of the bottom portion of the capsule. 22 17. An initiator
according to claim 16, wherein the strength-weakening nmeans is configured

such that a valb Wi fiiRRSP aBlorblify 1d Bt A0, Ridrefingf Lhe capsule is

reduced as conpare I ttomportion of the capsule. 18. An

(i at : , : _ ) . :
O BERE B fng bR oA e AEning R Botigieal qpans 1o
it at oy, AGRLARSE Re ToPhd? dbhneliBhEShibR%rthe YapSulkAsweakéhel 28V e:

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

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

of the tubular portion and bottom portion of the capsule.

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

connection portion of the capsule.

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

groove.

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

compared with that of the bottom portion of the capsule.
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20. An initiator according to claim16, wherein the strength-weakening
nmeans i s a configuration such that the bottom portion of the capsule
convexly protrudes into an interior of the capsule so as to relatively
weaken strength of the tubular portion. 21. An initiator according to claim
20, wherein a fragile part is provided at the tubular portion of the
capsule and is biased toward the bottom portion of the capsule froma
position corresponding to a tip of a convex shape of the bottom portion.

éﬁ'ooﬁ& 2. Z\Eqﬁn?ﬁﬁﬁﬁ%&gﬁe‘gﬁwﬁhﬁgf& GoimfEdtprlel 129 ©"%6 and 7.
means | fbsgn&é%ﬁ%b&aa&%%p%é%Ecbﬁﬁsgﬁﬁid“%#@ﬁ?@%ﬁEt%‘éé%%f%fnﬂfﬂigfLBﬁl ar
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the detognation-force;enhancing neans is inplenented such that the anount

of an i mottom PREIANSf B8 GRPSUE r upt uring the tubular portion of the

capsule is greater than that of an initiating explosive for rupturing the
bottom-portion of the capsule. 25. An initiator according to claim 23,

wherein the detonation-force-enhanci ns is.igpl enented such that an
initiating expgBodinjgitiaier ?9‘&’9!’]918’ P%{ﬁﬁmﬁﬁreﬂbﬁ% on of the capsule is
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the capsule.

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

groove.

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

relatively weaken strength of the tubular portion.

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

convex shape of the bottom portion.

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

groove.,

23. An initiator according to any one of claims 2, 4, 6 and 7, wherein
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the rupture-accelerating means is detonation-force-enhancing means
implemented such that detonation force to be imposed on the tubular portion
of the capsule is greater than that to be imposed on the bottom portion of

the capsule.

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

the capsule.

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

of the capsule.

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

the angle is substantially 90 degrees.

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

means of bending the electrode pin.
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26. An initiator according to any one of claims 3, 5, 6 and 7, wherein
angle is substantially 90 degrees.

wherein the angle is forned by neans of bending the el ectrode pin.
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27. An initiator according to claim 26,



