21 SEPTEMBER 2006 DESCRI PTION I NI TI ATOR TECHN CAL FI ELD The present
invention relates to an initiator to be enployed in, f@tSERMEMBER2006n air bag
apparatus or a seatbelt pre-tensioner, either of which is to be furnished
in a vehicle. BACKGROUND ART One of various known types of initiators is
constituted by a pair of electrodes joined together via an insulator; a
bridge wire connected with these two el ectrodes and adapted to generate
heat when_ energized: and a casing that hernetically acconmodates the bridge
wre and %ﬁ@)ﬁﬁ?&@ﬂe able to detonate in response to heat generation of
the bridge wire. This type of initiator is disclosed in, for exanple,
Japanese Patent Application Laid-Open (kokai) Nos. 2000-241099 and

H11- 301402. In sonme cases, the conponents constituting the aforementioned
convent i ONATIATQR ator, such as the el ectrodes and the insulator, receive
high tenperature and hi gh pressure generated through detonation of the

expl osi ve. Therefore, the constitutive conponents (e.g., the electrodes and
the insulator) are required to have high heat resistance and high pressure
resi st and&CHNIGALIFIELBX or for an airbag apparatus has been reduced in
size, the pressure of a gas stored in the inflator has been increased. In
accor dance wi t Thehreseshitweation aeladesi tq Andhitintortertze empleyet! inhifgsh pressur e)
~applied to an initiator nounted on the inflator has been 1 21 SEPTEMBER 2006
example, an airbag apparatus or a seatbelt pre-tensioner, either of which is

to be furnished in a vehicle.

BACKGROUND ART

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

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

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



i ncreased. Therefore, demand has arisen for enhancing the pressure

resi stance of the initiator. DI SCLOSURE OF THE | NVENTI Wﬁ%%‘?%mﬁe
‘above-nenti oned problens, the present invention provides an initiator
conprising, as constitutive conponents, a conductive header formed froma
caonductive netal into a tubular shape and having a hole; a first lead pin
(electrode) integrally assenbled to the conductive header; a second |ead

pin (electrode) jntegrall ssenbjed to the hole of the conductive header
via an i riBgfeasedy r{ﬁﬂ%@}orénaeams{m @Haelﬂﬁ%r QUIRNAIRY e PFRIRYER and t he

i nsul ati ng penber; bridge wire connected between an inner end of the
second | dREISIARCRAHIEINIHHEF. end of the conductive head and generating heat
upon supply of electricity thereto; and a cup-shaped casing airtightly
fixed, at an open end portion, to an outer circunference of the conductive
header and acconnndatinggiin a sealed condition, the bridge wre and an

expl osi v lHr e@S§R B Qf 441G lNVEﬁ‘HdQé‘b to heat generation of the bridge

w re, wherein the hole of the conductive header and the insulating nenber
fitted into thelheplyeHheahoyepmentioned prebleps, the psesentdnveqion where the
insulating menber is joined to the conductive header, the taper portions
havi ng diprevidessan intiates icopnprising,i as cepsiitutivelcemponents, arconduadivel osi ve. | n
this case, the taper portions are preferably provided over the enter region
wher e t heheéadarlfatmad framizecondudtiviermadtal intoreetubariaiushape ahd ddviridna
i nsul ati ng menber may be fornmed of heat- and pressure-resistant glass. Wth
t hi s confhaler affirstleadipin (eleetroded irdegrallyresseerbladdo tthe coaduaative | ead pi n
penetrating the insulating nenber receive pressure generated through
det onat i dreadert hesezopddead pin (délectrade) imegrallpassémbied to thé hele ebihen 2

conductive header via an insulating member and penetrating the conductive

header and the insulating member; a bridge wire connected between an

inner end of the second lead pin and an inner end of the conductive head

and generating heat upon supply of electricity thereto; and a cup-shaped

casing airtightly fixed, at an open end portion, to an outer circumference of

the conductive header and accommodating, in a sealed condition, the bridge

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

bridge wire, wherein the hole of the conductive header and the insulating

member fitted into the hole have respective taper portions in a region where

the insulating member is joined to the conductive header, the taper portions

having diameters decreasing with increasing distance from the explosive.

In this case, the taper portions are preferably provided over the enter region

where the insulating member is joined to the conductive head. The

insulating member may be formed of heat- and pressure-resistant glass.

With this configuration, when the insulating member and the second

lead pin penetrating the insulating member receive pressure generated

through detonation of the explosive, the taper portions formed in the region



21 SEPTEMBER 2006 where the insulating nenber is joined to the conductive
head i ncrease the engagenent force between the insul a2l AEPTEMBER 2MAd t he
conductive header stemm ng fromthe pressure generated through detonation
of the explosive (resistance force against the pressure generated through
detonation of the explosive), and increases the engagenent force between
the insul ati ng nmenber and the second | ead pin (resistance force against the
nerat ed through detonation of the explgsive). Therefore, the

pressure
poSi t i ona%’%ﬁéﬁ’ e msuRling Bierpber iscinegitoige clive deaddnetaasgcieve  header
and the positional relation bet ﬁgen t he insul ati ng nenber and the second
| ead pin @Rgagemenhioreg beiwgendhadresulating member andthe coadypi@sed. In this
case, when the taper_ portions are provided over the enter region where the
i nsul at i nfeadabaemmningiragythepressugenerated thiexgh detenation wéthent i oned
resi stance force can be attained over the enter region where the insulating
nmenber | sEXRIPARVE [resisiancenionee aoainshthripresswbe gensrated theoti@hent from an
adj acent conponent is prevented, and damage to the initiator is suppressed.
BRI EF DESdeiopation afrhgiexphwsivenesdrngeasessha engagemadtfomebetwaan showi ng
an inflator for an airbag apparatus incorporating an initiator; FIG 2 is
an enl ar gt insokdingemiembrer and the seécnnidhigadrpin{wsistanice fproea against thehe
initiator showmn in FIG 1; FIG 3 is a cross-sectional view showing a first
nmodi f i cat pressofe geeaeratedithenugh détomation dfitie eXpldsive). 4 Therafareptise sect i onal
vi ew showi ng a second nodification of the initiator shown in FIG 2;
positional relation between the insulating member and the conductive
header and the positional relation between the insulating member and the
second lead pin are maintained, and damage to the initiator is suppressed.

In this case, when the taper portions are provided over the enter
region where the insulating member is joined to the conductive head, the
above-mentioned resistance force can be attained over the enter region
where the insulating member is joined to the conductive head, removal of a
component from an adjacent component is prevented, and damage to the

initiator is suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view showing an inflator for an airbag
apparatus incorporating an initiator;

FIG. 2 is an enlarged cross-sectional view showing an essential
portion of the initiator shown in FIG. 1; |

FIG. 3 is a cross-sectional view showing a first modification of the
initiator shown in FIG. 2;

FIG. 4 is a cross-sectional view showing a second modification of

the initiator shown in FIG. 2;



3 21 SEPTEMBER 2006 FIG 5 is a cross-sectional view showing a third

modi fication of the initiator shown in FIG 2; FIG 62]SERTEMBIR208¢ct | onal
view showing a fourth nodification of the initiator shown in FIG 2; FIG 7
is a cross-sectional view showng a fifth nodification of the initiator
shown in FIG 2; FIG 8 is a cross-sectional view showing a sixth

nodi fication of the initiator shown in FIG 2; FIG 9 is a cross-sectional
vi ew showi ng a seventh nodification of he. initjator shown in FIG 2; FIG
0TS n e o0st BB ek CHesieeianahyiem shogindatha fediiSaromof e
initiator, shown in FI_GFé; FIG 11 is a cross-sectional view showing a ninth
nodi fi catiNBiRtQr SN iR ki@ i or shown in FIG 2; FIG 12 is a cross-sectional

view showing a tenth nodification of the initiator shown in FIG 2; and
FIG 13 is a crfdSs 68 crasssestionat Migw showing:adourhb megiticatienof i of the

initiator, shown in FIG_ 2. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON An
enbodi merDitigtor $ROWR 3 EHE. Rhvention will now be described with the
drawi ngs. FIG 1 shows an inflator 10 for an airbag apparatus to be nounted
in a vehicle, tfH&.iMislacmssigectiongl pievwashayingaififinmaddication ofiBe i nfl at or
10 of the present enbodi ment includes a casing 11 and a gas sealing lid 12
nmount ed iiniti@torashawryiin FienBer in the casing 11. The casing

FIG. 8 is a cross-sectional view showing a sixth modification of the
initiator shown in FIG. 2;

FIG. 9 is a cross-sectional view showing a seventh modification of
the initiator shown in FIG. 2;

FIG. 10 is a cross-sectional view showing an eighth modification of
the initiator shown in FIG. 2;

FIG. 11 is a cross-sectional view showing a ninth modification of the
initiator shown in FIG. 2;

FIG. 12 is a cross-sectional view showing a tenth modification of the
initiator shown in FIG. 2; and

FIG. 13 is a cross-sectional view showing an eleventh modification

of the initiator shown in FIG. 2.

BEST MODE FOR CARRYING OUT THE INVENTION

An embodiment of the present invention will now be described with
the drawings. FIG. 1 shows an inflator 10 for an airbag apparatus to be
mounted in a vehicle, the inflator 10 incorporating an initiator 20. The
inflator 10 of the present embodiment includes a casing 11 and a gas
sealing lid 12 mounted in an airtight manner in the casing 11. The casing

11 has a gas storage portion 11a, in which a high-pressure gas is enclosed,



11 has a gas storage portion 1l1la, in which a high-pressur as 1 s encl osed,
4 21 SEPTEMBER 2006 and an attachment portion 11 b tozhﬁﬁﬂﬁ$WﬂﬂBﬁoﬁftiator
20 is attached. The gas sealing lid 12 can be broken through detonation of
the initiator 20. Wien the gas sealing lid 12 is not broken as shown in FIG
1, a high-pressure gas is accomodated in the gas storage portion 11 a of

t he casing 11. Wien the gas sealing lid 12 is broken upon detonation of the

initiator as,_shown by two-dpt chai rrows, of FIG, 1, the high-pressure
gas spur @Sk apcheng sbrian 1 dBdoguieh shé TtG e ed scaihedy e ovr d an
ai rbag (not s out fl ow openi ngs, 11 bl for t achnment
portion Qﬂ?sq\ﬁi'ﬁm 2caﬂht?-? 8F9K§%ﬂﬂpggbqwa}%bgg?ﬁ'ﬂft@t?ﬁ of conponents
shown, 5 21 SEPTEMBER 2006 on an enlar ed scale, in FIG 2; e.g., a pair
of lead pins 2Whente gasisealingdhbiziés NoEbrUEAAs showpin FiGuilafor 23, a
bridge wire 24, an explosive 25, a casing 26, and a resin nold 27.

Auxi |'i ar W%ﬁ%ﬁéﬂ@gaselsglccommeﬂatqd 4 thﬁcﬂ%ﬁ#m?%g%ﬁ@”&m diapfiRe der 29 are
used to nmount the initiator 20 in the inflator 10 as shown in FIG 1. The
| ead pi.n C28INg %éwW@efbﬁT%ﬁa&S@@dlﬂ@d@ 12 isabrokenaepandetonatiopfibei ve header
22. The lead pin 21b serving as an electrode is attached to the conductive
header 22nitiatoridy asnshown by two-dohehajpraltews 0k Filéadethehighspressuied of a
conductive nmetal and has a cylindrical tubular shape. The conductive header
22 has a gasegputs ool of theagad stegage poction dia abihe casing il towakstanf an

expl osi ve-side portion of the hole 22a is greater
airbag (not shown) via outflow openings 11b1 formed in the attachment

( portion 11b.

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



than that of the remaining portion. The insulator 23 assupes a cylindrical
shape and has an annul ar stepped portion (step) 23a oﬁﬁ%@gTEMW@éﬁP@%ence.
The insulator 23 has an insertion hole 23b extending along its center axis,
to which the lead pin 21 b is tightly fitted and coaxially secured. The
insulator 23 is fornmed of heat- and pressure-resistant glass, and is tightly
fitted and coaxially secured to the hole 22a of the conductive header 22.

The step 23a is fornmed such at,. the area of, the expl.0osive-gide pressure
recept i on S AR &0 rgg‘atsr?@ve'i'ﬂsélga{zole'QZBai %a'bp{e PRt & W&‘({? 23*’ flne
count er - expl gsi ve-si d ssur.e reception.surface_thereof The step 23a is
a non-ri gkPn VFVY%F‘P@EPPB& @pd%$ulat%{§59 iazl%”‘igﬁi Wite R4, AR £Xplasivg gs 33a may be
appropriately determ ned in rdapce. with the pressure_resistance
oqui red CBPINGYED; ARAPIESIN 910 Phe BMIANYGOrRPORHIS: dahnaltadlisa: woen ¢ he
| ead pin 21 and the conductive header ,22; i.e., the bridge wire 24 is
connect ed%@?c?%’c% AN A RN ?"logfiﬁf 23 areused t%ﬁwqmdhﬁéﬁﬂ'ﬁprt%&t%@q ead pin 21
a via the conductive header 22. 6 21 SEPTEMBER 2006 When energi zed via the
| ead pi nsinflatgr I0AshewWniR&ElG: ildge wire 24 generates heat to thereby cause
t he expl osive 25 to detonate. The expl osive 25, together wth the bridge
wire 24, is accdhedgatddiniZ] asewinig ps aprelectipde isattached te thesi ng 26, and
the explosive 25 cones in partial contact wwth the bridge wire 24. The
casi ng 26 copduetiveheaten22hi M heclead piR&db seryingas ancelpcpdpds whose bottom
i's breakabl e upon detonation of the explosive 25. As shown in FIG 1, the
open end @attacheddashagopductve headar €8 vidthe instbatos 28nc el s cohductivenduct i ve
hgader 22 and fixedly joined therewith in an airtight state by
) header 22 is formed of a conductive metal and has a cylindrical tubular

shape. The conductive header 22 has a stepped hole 22a along its center

axis. The diameter of an explosive-side portion of the hole 22a is greater

than that of the remaining portion.

The insulator 23 assumes a cylindrical shape and has an annular

stepped portion (step) 23a on its circumference. The insulator 23 has an

insertion hole 23b extending along its center axis, to which the lead pin 21b

is tightly fitted and coaxially secured. The insulator 23 is formed of heat-

and pressure-resistant glass, and is tightly fitted and coaxially secured to

the hole 22a of the conductive header 22. The step 23a is formed such

that the area of the explosive-side pressure reception surface of the

insulator 23 is greater than that of the counter-explosive-side pressure

reception surface thereof. The step 23a is a non-right-cylindrical portion.

The size and number of the step 23a may be appropriately determined in

accordance with the pressure resistance required for the insulator 23.

The bridge wire 24 is connected between the lead pin 21b and the
conductive header 22; i.e., the bridge wire 24 is connected directly to the

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

6



wel di ng or other neans. The resin nold 27 is fornmed through nolding to
integrally join the individual conponents; e.g., the | e3USENTEMBER 200@nd 21
b, the conductive header 22, the insulator 23, and the casing 26. The
metallic holder 28 is formed of a netal sheet and has a cup shape. As shown
in.FIG 1, the netallic holder 28 nounted in the casing 11 extends to the
gas sealing lid 12 such that a bl ast generated upon detonation of the

expl osive 25 strikes the center portion of the gas sealing |id 12, thereby
br eaki ng \Mhiencengrgizeshyia e lepd fins 2ia andA1 baheybridge wine 24 0pnerateshe gas
sealing lid 12 is broke. The resin _holder 29 is formed through molding in
order to kedtde threeby sausathy explosiecdpiedetanatae mieexplesivel2ber 28. As
shown in FIG 1, the resin holder 29 is assenbled to the casing 11 together
with the together with flae dsidggavira24s ipaacomnmdated in aHealk-pspokstate 25 i s
herneti cal | accommodated in the nmetallic holder 28, and the explosive 25

i n the newdhinithe casing 262 @nddherexniesivie@s ernesin partiabicontectexiph e ve 25 in
the casing 26. In the initiator 20 of the present enbodi nent having the

af or ement bridgelwiren4gur ati on, the step 23a of the insulator 23 (i.e., a 7
21 SEPTEMBER 2006 non-right-cylindrical portion provided at a boundary

bet ween t he i nsTih@casingB26 istbrofexi obadhiotmetal lshedband hascagapeshapee st ep of
the stepped hole 22a of the conductive header 22. When the insulator 23

recei ves whese bottopeissbedaichbld upogdelenatiat bbtheoéxplbsivex@s.osAseshdwn t he step
23a serves as neans for enhancing the resistance of the insulator 23 to the

t hus- geneinafiGl Rrthesopen end of tihe casingl 26 ¥ fittad (et gitsumt@rehcanfftkece from
the conductive header 22. Therefore, the pressure resistance of.the
conductive header 22 and fixedly joined therewith in an airtight state by
welding or other means. The resin mold 27 is formed through molding to
integrally join the individual components; e.g., the lead pins 21a and 21b,
the conductive header 22, the insulator 23, and the casing 26.

The metallic holder 28 is formed of a metal sheet and has a cup
shape. As shown in FIG. 1, the metallic holder 28 mounted in the casing
11 extends to the gas sealing lid 12 such that a blast generated upon
detonation of the explosive 25 strikes the center portion of the gas sealing
lid 12, thereby breaking the center portion first, and eventually the entirety of
the gas sealing lid 12 is broke.

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

In the initiator 20 of the present embodiment having the

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

7



i nsul ator 23 is enhanced, and the positional relation between the insulator
23 and the conductive header 22 is maintained, whereby HaHFJEMEER 2966
initiator 20 is suppressed. In the initiator 20 of the present enbodi nent,
the step 23a of the insulator 23 serves as neans for preventing renoval of
the insulator 23, which renoval woul d ot herw se occur by nmeans of pressure
generated through detonation of the explosive 25 and applied to the

i nsul ator 23.  Therefaqre, the pressure resistance of the insulator 23 is
enhanced, NARTIghtHndricak pemtien providadsat 2 poungary hetwasidtie insulatenddr 22 is
prevented wher eby damage to the initiator 20 is suppressed. In the

i ni tiatorand the Cpﬁéuﬁﬂé%gﬁﬁdéhﬁghﬁﬁﬁﬁgesﬂ'h% starpf ﬂ’@aSt@PPt?ﬁém'@ R2aleft or 23
engages the step of the stepped hole 22a of the conductive header 22. Wen
t he |nsulﬁt%¢02®¢té@eh@%@efp£ ssWhenytheeinsuiaior RBaegeiveadressureon of the
expl osive 25, the step 23a serves as neans for increasing engagenent force
bet ween t generated dbmugradetenating of dhe explasiven@5dtie Step 23eheenesras t he
pressure resistance of the insulator 23 is enhanced, and relative novenent
bet ween t hednssior &nban2tgating teiséstancel of the insubzide 2328 the prevent ed, whereby
damage fo the initiator 20 is suppressed. As shown in FIGS. 1 and 2, in the
i ni tiator tis-génetateq pesssire, and thSHYSHNRER D (KR ivesnteadtionforcd fnemst ep 23a
of the insulator 23 engages the step of the stepped hole 22a of the

conduct i vthéeanductR2 hé¢bdenvz2., Thesdfovre the prek&ire Rsidtamebf. iz t he shape of
any of the conponents of the initiator 20 may be varied. In each of the

bel ow desinsubetdr @adsfentanceds andl theositidnarelatiodbetween ltive ifsulatorpe- var i ed
pgrt ion of any of the conponents of the initiator

23 and the conductive header 22 is maintained, whereby damage to the
initiator 20 is suppressed.

In the initiator 20 of the present embodiment, the step 23a of the
insulator 23 serves as means for preventing removal of the insulator 23,
which removal would otherwise occur by means of pressure generated
through detonation of the explosive 25 and applied to the insulator 23.
Therefore, the pressure resistance of the insulator 23 is enhanced, and
removal of the insulator 23 from the conductive header 22 is prevented,
whereby damage to the initiator 20 is suppressed.

In the initiator 20 of the present embodiment, the step 23a of the
insulator 23 engages the step of the stepped hole 22a of the conductive
header 22. When the insulator 23 receives pressure generated through
detonation of the explosive 25, the step 23a serves as means for increasing
engagement force between the insulator 23 and the conductive -header 22.
Therefore, the pressure resistance of the insulator 23 is enhanced, and
relative movement between the insulator 23 and the conductive header 22 is

prevented, whereby damage to the initiator 20 is suppressed.

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

8



20 wi |l be described, the conponents whose shapes are not varied are

denoted by the sane reference nunerals as descri bed ab&bﬁgpﬂﬂﬁB?%ﬁwéted
description is omtted. In a first nodification showmn in FIG 3, a section
21b1 of the lead pin 21 b secured to the insertion hole 23b of the
insulator 23 of the initiator 20 (the section 21 bi accounts for about half
a portion of the lead pin 21 b joined wth the insulator 23, and the length

of the sectiaon. y PR .QRN: term ned in accordance with the
bt esour o PaLOBTARRL B SR peARORBIRE Bl AEeR02EE the SEBSTlEe “cur ' ace
which is forned,syc h a cross. section @f the section 21 bl decreases
with i ncr%tggpﬁg Qﬂﬁg&?assfawgecoq(f@ﬁ@ﬁ@a&ﬁﬁ%si JAOWBVEL, (5 SNV D1 'e nay be
appropri er m.n in accordance with the pressure resistance
requir eda'%@-%gtﬁzhfoé%‘ ﬁgn{hflsrlﬁp.e %Pa@éef WW?JPPPHE"&%@{'\% B ""ﬂ%rlg 23b of the
i nsul ator 23, which,section, a unt for apoyt half the inserfion hole 23b,
s apBEYRA VaGEdan Tk £30k O dhadipiowsciRgd modisaioss e Tsniatehe
insertion_hole 23b decreases with jncreasin di stance fromthe expl osive
25. Ther ef@r@erely thashanesyaniggpertiont pbany Ablle camppaents ot e iBiigdefenent
configuration at the boundary between the lead pin 21 b and the insulator 23
i s envi sagRwill bepdesgrireds the copananta whoseishapesarenlaaried ange step at the
boundary between the conductive header 22 and the insulator 23 of the
embodi menderpiegrby thersame reference. numekale asidescrinadighioys; iasd, repratadhsul at or
9 21 SEPTEMBER 2006 23 assunes a cylindrical shape and has no step on its
ci r cunf er des@jptiondis amétechsul ator 23 is tightly fitted and coaxially secured
tp a cylindrical hole 22a of the conductive header 22.

\ In a first modification shown in FIG. 3, a section 21b1 of the lead pin
21b secured to the insertion hole 23b of the insulator 23 of the initiator 20
(the section 21b1 accounts for about half a portion of the lead pin 21b joined
with the insulator 23, and the length of the section 21b1 may be
appropriately determined in accordance with the pressure resistance
required for the lead pin 21b) has a taper surface which is formed such that
a cross section of the section 21b1 decreases with increasing the distance
from the explosive 25 (the taper angle may be appropriately determined in
accordance with the pressure resistance required for the lead pin 21b). A
section of the insertion hole 23b of the insulator 23, which section accounts
for about half the insertion hole 23b, has a taper surface which is formed
such that a cross section of the insertion hole 23b decreases with increasing
distance from the explosive 25.

Therefore, in the first modification shown in FIG. 3, the engagement

configuration at the boundary between the lead pin 21b and the insulator 23
is envisaged to provide effects similar to those provided by the step at the
boundary between the conductive header 22 and the insulator 23 of the

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

9



In a second nodification shown in FIG 4, the entire cig of the
insulator 23 of the initiator 20 has a taper surface \Mﬁlgﬁﬁﬁhggﬁg@ﬁ such
that a cross section of the insulator 23 decreases with increasing distance
fromthe explosive 25 (the taper angle may be appropriately determned in
accordance wth the pressure resistance required for the insulator 23). The
cylindrical hole 22a of the conductive header 22 has a taper surface which

is f d h th S i le 2 . d i t.h
| ner onar g BeSuika Byfiidica 0ahe i Chab B0 fhrarf B8 irl i RETR . Bhil
difi i h i.n . FL. 4. i i he b d
ot ween (48 lasniaes 23S tighmdrinedand BORAERT Real B oS sindikdind e to o ¥
i d im | .to th ided by th t t the b d
Detween (#2A Ob R CONICHERBRI8522ha” < he i neul ator 23 of the enbod: mont
shown in FIGS. 1 and 2. ficatj the | ength of the

In the secogd erCI.i. on,
boundary bet weel® @ 36c0BAfRAifIGRNIR: shewnib FiG, 4. the entitq,citeymierenggy be
appropriately determned.in accordance with the pressure_ resistance
requi red ®btherinsulaterPadthe mitiaior 20t has g tapar sudaee whighiswormedsi g 5, a
plurality of annular grooves 21 b2 are formed on the lead pin 21 b secured
to the insech that anerassx:action afifbe insidlateli 23 degressesyath inareasivd 20 (the size
and nunber_ of the grooves 21 b2 mag be appropriately determ ned in
accor dancdistanae tram thecexplpsiveadh ghataper angle may beoappregriadel pin 21 b). In
addition, protrusions which are fitted into the annular grooves 21 b2 are
f or med ondetesmimadin aceondanee ¥dth tife prassuire sesiatamceagquiredfor BEPTEVBER 2006
Tkaerefore, in the third nodification shown in FIG 5, the engagenent
insulator 23). The cylindrical hole 22a of the conductive header 22 has a

taper surface which is formed such that a cross section of the hole 22a
decreases with increasing distance from the explosive 25.

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

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

insulator 23.

10



configuration at the boundary between the lead pin 21 b and the insulator 23
is envisaged to provide effects simlar to those provi CASHPTEMBERRDE at t he
boundary between the conductive header 22 and the insulator 23 of the

enbodi ment shown in FIGS. 1 and 2. In the third nodification, the insulator
23. assunes a cylindrical shape and has no step on its circunference, and
the insulator 23 is tightly fitted and coaxially secured to the cylindrical
hol e 22a of the_conductive header 22. In a fourth _nodification shown in FIG
6, the entiretylhgrefongein thmthind podification shewn i FlG15btheeengagement he
insertion hole 23b of the insulator 23 of the initiator 20 (i.e., the
entirety eanfigusation ad thg boendeanbetnearcthe leiad pin 29b amdl thevinsutator 28or 23)

has a taper surface which is formed such that a cross section of the
portion 2% eryiskgadtsprovide kffeats similando dhesepravidedbyithe stexpt the ve 25 (the
taper angle may be appropriately determned in accordance with the pressure
r esi st anclouretary hedween theecdnaudtipe meadeb 22 andbtheninisuktor 88 of ke i nserti on
hol e 23b of the insulator 23 has a taper surface which is fornmed such that
a cross sembodimerit shhewhah &1GSb 1dmwd Basdn the third modifieationg the st ance from t he
expl osive 25. Therefore, in the fourth nodification shown in FIG 6, the
engagenenihsakabi 2B azsunmesaa cylivedrical sthape dred hasmotdteploraits pin 21 b and the
insulator 23 is envisaged to provide effects simlar to those provided by

the st epcipdurhferehoe naled Yhd Risubetor PBds aightly ditiedeare adaxially sabdrdd® i nsul at or
23 of the enmbodi nrent shown in FIGS. 1 and 2. In the fourth nodification,

the i nsuihat@linddcaPRoRES28 of e BERdGiveshéadgeral has no step on its

cjrcunference, and the insulator 23 is tightly fitted and coaxially secured

to the cylindrincafolih enddificatfort SISoWRMAIIG Betieadtrety 8f aldortion
21b3 of the lead pin 21b secured to the insertion hole 23b of the insulator 23
of the initiator 20 (i.e., the entirety of the boundary between the lead pin 21b
and the insulator 23) has a taper surface which is formed such that a cross
section of the portion 21b3 decreases with increasing distance from the
explosive 25 (the taper angle may be appropriately determined in
accordance with the pressure resistance required for the lead pin 21b).
The entirety of the insertion hole 23b of the insulator 23 has a taper surface
which is formed such that a cross section of the hole 23b decreases with
increasing distance from the explosive 25.

Therefore, in the fourth modification shown in FIG. 6, the
engagement configuration at the boundary between the lead pin 21b and the
insulator 23 is envisaged to provide effects similar to those provided by the
step at the boundary between the conductive header 22 and thé insulator 23
of the embodiment shown in FIGS. 1 and 2. In the fourth modification, the
insulator 23 assumes a cylindrical shape and has no step on its

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

the cylindrical hole 22a of the conductive header 22.

11



21 SEPTEMBER 2006 In a fifth nodification shown in FIG_.7 ?Fg@gﬁlzﬁ& b4, in

which the area of the explosive-side pressure recepti oft sgg 6gr eat er

than that of the counter-explosive-side pressure reception surface, is
formed on the lead pin 21 b secured to the insertion hole 23b of the
insulator 23 of the initiator 20 (the size and nunber of the step 21b4 may
be appropriately determined in accordance with the pressure resistance

required for the | in.21..0). .In addjfion S corres ding to the
Stap 21 bals fErmAnIRoRERR SN Fishon2usesr 2 s iR RABY e
Therefore,,in the fifth nmodification shown in FIG 7, the enga nt
confi gur a?f{;‘r? %’fﬁf’ﬁ'geb%ﬂ?\(ﬁ’zﬁ??/&ﬂ@tr\%’@ﬁﬁ?ﬂéu 248 1Bigreater adhﬁ‘qqrﬂg%ﬁgsul ator 23
is envisaged to provide gffects simlar.to those provided by the step at the
boundar . RHMEEEXPRSNES SHE BraRS U R tisy G de F oA OB 454 it
enbodi ment , shown ip FIGS. 1 and 2 |n the fifth nodification, the insulator
23 assurreé“aséﬂ'rerfg'[‘q the insgdipn hale %&% OE@%F@H@W %@sf’féﬁ?éﬁ‘}ﬁfi@*e?rﬂ:e, and
the insulator 23 is tightly fitted and coaxially secured to the cylindrical
hole 22altBe sizRapdmumRenef theattep 2th4 MmaybeaRprONFisdelyideteinedibwn in FI G
8, a knurled portion 21 b5 is formed on the |ead Fin 21 b secured to the
i nserti onage@rdapgs vith theepiassyreresistargegequiredifar theategd pio ke Pt ch and
depth of grooves of the knurled portion 21 b5 and the axial length of the
knur | ed paddition, 2istep cergspendjig tsptheastep\21bdeisdormad ®n thedoasertitdnce wit h
the pressure resistance required for the lead pin 21 b). In addition,
pr ot r usi ohelen®3k bf theeinsilateti28nt o t he grooves of the knurled portion for
ipcreasing the area of contact between the protrusions and the grooves are
formed on the i Tberafors; imthe fifBimodifichtion rehoMart ior FI£38.7, The repigagement t he
sixth nmodification showmm in FIG 8, the engagenent
configuration at the boundary between the lead pin 21b and the insulator 23
is envisaged to provide effects similar to those provided by the step at the
boundary between the conductive header 22 and the insulator 23 of the
embodiment shown in FIGS. 1 and 2. In the fifth modification, the insulator
23 assumes a cylindrical shape and has no step on its circumference, and
the insulator 23 is tightly fitted and coaxially secured to the cylindrical hole
22a of the conductive header 22.

In a sixth modification shown in FIG. 8, a knurled portion 21b5 is
formed on the lead pin 21b secured to the insertion hole 23b of the insulator
23 of the initiator 20 (the pitch and depth of grooves of the knurled portion
21b5 and the axial length of the knurled portion 21b5 may be appropriately
determined in accordance with the pressure resistance required for the lead
pin 21b). In addition, protrusions which are fitted into the grooves of the
knurled portion for increasing the area of contact between the protrusions
and the grooves are formed on the insertion hole 23b of the insulator 23.

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

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

12



configuration at the boundary between the lead pin 21 b_and the insulator 23
12. 21 SEPTEMBER 2006 is envisaged to provide effects sPhiiEEMRERI8¢e

provi ded by the step at the boundary between the conductive header 22 and
the insulator 23 of the enbodinent shown in FIGS. 1 and 2. In the sixth
nodi fication, the insulator 23 assunes a cylindrical shape and has no step
on its circunference, and the insulator 23 is tightly fitted and coaxially

secured t kodrj . of t Lve header In a
sevent h i ISag¥i0 HroviRe: i SrBI g s BRPY Bl P BP 4 et " e
i nsul ator, 2 t i nitiat rt4d-on counts_for,,about half the
i nsul at or baéngéwd@m%nek& ﬁé%ﬁﬁtﬂénﬁeﬁﬁr#ﬂﬁ@%@ "fltt%ﬁsa? € det er m ned
in accordance with the pr.e resi,$t ance, required for .the.insulator 23)
nas a1 apmbodineat SREWRUATIES.of il 2GR ink bl BPgLRatbBL e of ¢ he
portion decreas Wi th increasing distance fromthe explosive 25. A
corres ponlﬂ%ﬁ’&a BB&?’i%ﬁ?L’(B‘?% ﬁ&@{)f’r'g@r?fl@aﬂe A %‘aﬁﬂf’ 3P P2 €onduct i ve header
22, which portion accounts for about half the hole 22a, has a taper surface
which i s SESWBIETERCE. AR the Rsalore s tightly fitterbang coaxiallyaacused s vi t h
increasinﬁggistanpe fromthe exglosive_ZS. Therefore, in the seventh
modi fi cat cyhulrical hotg 22af the condugtiveeheadecdas i guration at the boundary
bet ween the conductive header 22 and the insulator 23 is envisa&gd to
provi de ef f ect sinsafiaventh maditicationsshpwr én Fil. Dhan explosivesitde poiioar y
bet ween the conductive header 22 and the insulator 23 of the enbodi nent
shown in ©f the insulatar 23 oftharnigiatari20 (beirarben iasaountaderiabopt balftbe a
k@UrIed portion is formed on the entire circunference of the insulator 23
of the i ninsudater 230 apdibe length of the portion may be appropriately determined
in accordance with the pressure resistance required for the insulator 23) has
a taper surface which is formed such that a cross section of the portion
decreases with increasing distance from the explosive 25. A
corresponding portion of the cylindrical hole 22a of the conductive header
22, which portion accounts for about half the hole 22a, has a taper surface
which is formed such that a cross section of the hole 22a decreases with
increasing distance from the explosive 25.

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

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

insulator 23). In addition, protrusions which are fitted into the grooves of
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pitch and depth of grooves of the knurled portion may | |y
determ ned in accordance with the pressure resistance P@q%lﬂ?g@&?g%@he

insulator 23). In addition, protrusions which are fitted into the grooves of
13 21 SEPTEMBER 2006 the knurled portion for increasing the area of contact
bet ween the protrusions and the grooves are forned on the cylindrical hole
22a of the conductive header 22. Therefore, in the eighth nodification

conduct i ekt POBio BHIRERRRG B S «SHlalt bMBRHRT oY de of octs
conduct i v iiEs BaShE Wefet e Mt ba viF JRMSIGHhAEEAE Giben i i s

1 and 2. In inth jfication shown in FIG 11, a knurled section is
f or med ‘iuéyﬁl%%%%-é?‘de portion of the circunference of the insulator

23 of the initjator, 20,. e rtion accounting f.or out .half the entire
ci rcunference o ﬁefﬁie{ﬂ,df‘éaef’?@%‘bﬂ@%‘%?éﬂo'aﬁbo%ﬁ{‘f@ 13}-689% of the
knurl ed section angthﬁ axj al length of the knurled section mag be

appr opr i atBIFIBER} FPAHGUIEIION F afy Priwerh the senductivesheadelce
required for the insulator 23). In addition, protrusions which are fitted
into the Q?We@edﬂsﬂ oL 43§ epvisages 4p preyide;sftacta simiantedhgsta of cont act

bet ween the protrusions and the grooves are formed on the cylindrical hole
22a of t herevidrfbyithe ster @t theboundarycbeiween the erndyciiva hesdler i22:206n shown

in FIG 11, the engagenent configuration at_the boundary between the
conduct i viheniagulator 23 of theaebedigian shpwraini FIGSwW1 eaded to provi de effects

simlar to those provided by the step at the boundary between the
conducti ve headkra minthnmodification shown in FIG. 11, a knurled section is formed

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

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

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

increase friction force between the insulator 23 and the lead pin 21b. In
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the insulator 23 of the enbodi nent shown in FIGS. 1 an h
nodi fi cation shown in FIG 12, surface treatnent (e.g. %‘%Efjgﬁ?‘%&hgwﬁmm ng)

is perforned on the wall of the insertion hole 23b of the insulator 23 of
the initiator 20 or on the surface of the lead pin 21 b, so as to increase
friction force between the insulator 23 and the lead pin 21 b. In 14 21
SEPTEMBER 2006 addition, surface treatnent (e.g., plating with a highly

adhesi ve ﬁaaﬁ*lbh%urf%e tﬁeraeﬁafeﬁ@re%@,g;?]lgﬁlﬁg@pﬂéamia@gfﬁﬁsr@m@ﬁ@) oS

performed on the circunference tor~23 or onth_e\/\@r of the
nol 222, ealibny RRTHEEHT, SGAGES G ekt pRrbiReRIRLE ! Clion force
boundary. Brse/efed ¥ ity 2¥or bR Tne SRAROEHOIE 224 G| 7o' hat at
envi sagedcP I BERBad 28 NEHS b iR oo rIBE el Me e s op ot the
boundary BEAGR AEafeLsy ShyfelRafgiq R 2ne, (e syl ator 23 of the
the i noul ator 2SNECTPTEHpOE ReuPaodfiaRur & M el 12 dhEs "t he oyl | ndr i ca
Fla 13 SnoedSmerhGoniolRtes erihe Toundhrd hefnerade G iy 47 P83 BRed on a
(the. si censWAACABASHYSI £RdNes ok Mooy Gindask Hekyoss apPORRFING 92Het er m ned
D Ao AR g the instiatoP 25 R Evidaged 16 provids IHects simifar to fhogs ' 2 %" 2%
provided by the step at the boundary between the conductive header 22 and
the insulator 23 of the embodiment shown in FIGS. 1 and 2. In the tenth
modification, the insulator 23 assumes a cylindrical shape and has no step
on its circumference, and the insulator 23 is tightly fitted and coaxially
secured to the cylindrical hole 22a of the conductive header 22.

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

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

provided by the step at the boundary between the conductive header 22 and

the insulator 23 of the embodiment shown in FIGS. 1 and 2.
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depression into which the engaging protrusion 23c is fijkpprisigERRéRd on the
cylindrical hole 22a of the conductive header 22. Therefore, in the el eventh
-modi fication shown in FIG 13, the engagenent configuration at the boundary
bet ween the conductive header 22 and the insulator 23 is envisaged to

provi de effects simlar to those provided by the step at the boundary

bet ween the conductive header 22 and the insulator 23 of the enbodi nent

shown in FIGS. I?ﬂ.lﬁ%da@ovééegéribﬁjg%@'ﬁngﬁﬂ%e'iﬁﬁtibﬂf‘r ﬂ?Bf’ﬁféjﬁFeCsfein'i’.ed

enbodi nent, the initrator 20 of the present invention 1s enployed in the
the casi g el i ERpI8ed AP ARG {QPict R Mo ina el & PP e or of
o1 8t or SR BLEE ehRR TR AARh KB Tesha, P eGhe e rid i 20t Ui S
deat bol ¢ AFETAREN, BETHTRIGHY: 6 2Bt hehRF oty BRRMARIAIE % 1"
of 't ne ongAGRRERBE gFiatf.id-an an RAGRTHTIBER WK Satho FIMERIR Y ve
modi 11 cat 99 OEhiaH T HaBblWhieh odibra GETLBYR con Qi FEndfRehced by
21 b and BRE TrEITSAGE (s AgeaboldtearRBRNStog DRSS AYeNHoR ot or
conprisi nf%’r e%l(sérr?;g)lg,sh%et gtn{b\()%ir%gn g gv%slr’l FfllGC%n(ﬂléEtp;r\égsure resistance is
( enhanced by means of the engagement configuration at the boundary
between the conductive header 22 and the insulator 23) may be employed
in combination with the modification shown in FIG. 8 (i.e., pressure

resistance is enhanced by means of the engagement configuration at the

boundary between the lead pin 21b and the insulator 23).
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header formed froma conductive netal into a tubular shape; a first lead pin
integrally assenbled to the conductive header; a secondl PERKEMBER 2086 egral | y
assenbled to a hole forned in the conductive header via an insulating
menber and penetrating the conductive header and the insulating nmenber; a
bridge wire connected between an inner end of the second lead pin and an

i nner end of the conductive head and generating heat upon supply of

el ectricity thereto; and a cup-shaped casing airtightly fixed, at an open
end portian, an outer circunference of the conductive header and
accorrrmdaﬁi‘rﬂ n a sealed condition, the bridge wre and an expl osive

whi ch detonates in response to heat generation of the bridge wire, wherein

the hole of the conductive header and th? insulatin rrenber fitted into the
hol e have 1r esp@Bt iINHAORHEPMPEISINGNAS FaNsityiag &P RBneA | ugtiVég nenber

i s j ol ned hegdePRrmeiadvsinl & BoRd@dte metdl htb 2PRbuRR'sHapas having di ameters
decreasing with increasing distance from the explosive. 2. An initiator

according to cﬂaﬁ"%ﬁ|§ad\m@3iré¢@rat”M@5§§me%t9rme(ﬁ@%VeMﬁﬂed over the
enter region whegg-bhe |ggy ﬁ\t'lﬁ@%@@%rsaél%bléﬁ "gd al ‘Ploié‘Q'orrﬁeadH\Ctthée head.

3. An initiator according to clal wherein the 1 nsulating nmenber is
formed of chaductivenbeadersyiaran nwleiumwmegnb@sand pemetratingatieagqnaustive nount ed

in a vehi gégg&g%ﬁ% ﬁénﬁ.’uﬁ%{ﬁg &%H@éror according to claim1. 5. An seatbelt

pre-tensi lator according to claim1l1. 17 21
SEPTEMBER 2006a bridge wire connected between an inner end of the second lead pin

and an inner end of the conductive head and generating heat upon supply of
electricity thereto; and

a cup-shaped casing airtightly fixed, at an open end portion, to an outer
circumference of the conductive header and accommodating, in a sealed
condition, the bridge wire and an explosive which detonates in response to
heat generation of the bridge wire, wherein the hole of the conductive header
and the insulating member fitted into the hole have respective taper portions
in a region where the insulating member is joined to the conductive header,
the taper portions having diameters decreasing with increasing distance from
the explosive.

2. An initiator according to claim 1, wherein the taper portions are
provided over the enter region where the insulating member is joined to the

conductive head.

3. An initiator according to claim 1 or 2, wherein the insulating member is
formed of heat- and pressure-resistant glass.

4. An airbag apparatus mounted in a vehicle comprising the initiator
according to claim 1.

S. An seatbelt pre-tensioner comprising the initiator according to claim 1.
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6. An initiator according to claim1, wherein a knurled portion is formed on
the second lead pin. 7. An initiator according to cl al?ﬁ*% VYHRER 2006,
plurality of protrusions and grooves are forned on the second |ead pin. 8.
An initiator according to claim7, wherein a plurality of protrusions and
grooves are fornmed on the hole of the insulating menber. 9. An inflator

equi pped with a casing containing a gas generating agent which generates
gas upon combustion conprising the initiator according to claiml. 10. An

inflator gf a”Aﬁ“uﬁuﬁgl%r%%BG{o%g?o claif 1 %H&Eﬁ{a‘kﬂﬁﬂé{j%d}ﬁo {fo%%' dagh the

casi ng conprising ort I'on, 'and” an a ortion; a gas
seal i ng | the seomdgeadplmount ed in the casing; and the initiator according to
claiml1, the initiator being attached to the attachnment portion of the
casing. 18

7. An initiator according to claim 1, wherein a plurality of protrusions and

grooves are formed on the second lead pin.

8. An initiator according to claim 7, wherein a plurality of protrusions and
grooves are formed on the hole of the insulating member.

9. An inflator equipped with a casing containing a gas generating agent
which generates gas upon combustion comprising the initiator according to
claim 1.

10. Aninflator of an airbag apparatus, the inflator comprising:
a casing, the casing comprising:
a gas storage portion; and
an attachment portion;
a gas sealing lid airtightly mounted in the casing; and
the initiator according to claim 1, the initiator being attached to the
attachment portion of the casing.
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