DESCRI PTION I NI TIATOR TECHN CAL FI ELD The present invention relates to an
initiator to be enployed in, for exanple, an airbag apparatus or a
seatbelt pre-tensioner, either of which is to be furnished in a vehicle.
BACKGROUND ART One of various known types of initiators is constituted by a
pair of electrodes joined together via an insulator; a bridge wre
connected with these two el ectrodes and adapted to generate heat when
energi zed; and a casing that hernetically acconmodates the bridge wire and
an explo%kﬁg R%Q#R?No detonate in response to heat generation of the bridge
0

wire. Thi's ype initiator is disclosed in, for exanple, Japanese Patent

Application Laid-Open (koka-) Nos. 2000-241099 and H11-301402. In sone
cases, the conponents constituting the aforenmentioned conventional
initiatoq -ﬁgﬁg”ﬁs the el ectrodes and the insulator, receive high
tenperatuwg I gh pressure generated through detonation of the

expl osi ve. Therefore, the constitutive conponents (e.g., the el ectrodes
and the insulator) are required to have high heat resistance and high
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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.

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



resistance of the initiator. DI SCLOSURE OF THE | NVENTI ON To sol ve the
above- nenti oned probl ens, according to a first aspect of the present

i nvention, there is provided an initiator conprising as constitutive
conponents: a pair of electrodes disposed with an insulator disposed

t her ebetween; a bridge wire connected between the pair of electrodes and
adapted to generate heat when energi zed; an explosive which detonates in
response to heat generation of the bridge wire; and a casing that
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| east one ected conponent conprises neans for ancing 1ts resistance

to pressﬂé"s?stﬂﬁ@@ro?rtﬁ%iﬁii Rygh detonation of the explosive when the .
conponent recelves the us-generated pressure. The resistance enhancing

means nmay be provided on the insulator. Alternatively, the resistance
enhanci ng neans may be provided on any of the electrodes. In the initiator

accor di nl?lé@LQ%?Jlflfirélt: TW%VENTIW present invention, when a selected

conmponent Tecelrves pressure generdted through detonation of the explosive,
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disposed therebetween; a bridge wire connected between the pair of

electrodes and adapted to generate heat when energized; an explosive

which detonates in response to heat generation of the bridge wire; and a

casing that hermetically accommodates the bridge wire and the explosive,

wherein at least one selected component comprises means for enhancing

its resistance to pressure generated through detonation of the explosive

when the component receives the thus-generated pressure. The

resistance enhancing means may be provided on the insulator.

Alternatively, the resistance enhancing means may be provided on any of

the electrodes.

In the initiator according to the first aspect of the present invention,

when a selected component receives pressure generated through

detonation of the explosive, the resistance enhancing means provided on

the component enhances the resistance of the component to the

thus-generated pressure. Therefore, the positional relation between the

selected component and an adjacent component is maintained, and damage

to the initiator is suppressed.

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

provided an initiator comprising as constitutive components: a pair of



el ectrodes di sposed with an insul ator di sposed therebetween; a bridge wre
connected between the pair of electrodes and adapted to generate heat when
energi zed; an expl osive which detonates in response to heat generation of
the bridge wire; and a casing that hernetically acconmpdates the bridge
wire and the explosive, wherein at | east one sel ected conponent conprises
nmeans for preventing renoval of the conponent, which renoval would

ot herwi se occur by neans of pressure generated through detonation of the
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means may be provided on the insulator. Alternatively, the removal

prevention means may be provided on any of the electrodes.

In the initiator according to the second aspect of the present
invention, the removal prevention means provided on a selected component
prevents removal of the component, which removal would otherwise occur
by means of pressure generated through detonation of the explosive and
applied to the component. Therefore, removal of the selected component
from an adjacent component is prevented, and damage to the initiator is
suppressed.

According to a third aspect of the present invention, there is
provided an initiator comprising as constitutive components: a pair of
electrodes disposed with an insulator disposed therebetween; a bridge wire
connected between the pair of electrodes and adapted to generate heat
when energized; an explosive which detonates in response to heat
generation of the bridge wire; and a casing that hermetically accommodates
the bridge wire and the explosive, wherein at least one selected component
comprises means for increasing force with which the component engages an

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



adj acent conponent (hereinafter the force may be referred to sinply as 3
Mengagenent force") when the sel ected conponent receives pressure
generated through detonation of the explosive. The engagenent force

i ncreasi ng means may be provided on the insulator. Alternatively, the
engagenent force increasing nmeans may be provided on any of the
electrodes. In the initiator according to the third aspect of the present
i nvention, when a selected conponent including the engagenent force
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means increases engagement force of the component against an adjacent

component. Therefore, relative movement between the components

(removal of the selected component from its mounted position) is prevented,

and damage to the initiator is suppressed.

In the initiators according to the first through third aspects of the

present invention, any one of the resistance enhancing means, the removal

prevention means, and the engagement force increasing means may

assume the form of a step provided on a selected component at the

boundary between the selected component and an adjacent component, the

step being formed such that the area of a surface of the selected component

that faces the explosive and receives pressure {hereinafter the surface may

be referred to simply as an "explosive-side pressure reception surface®) is

greater than that of a surface of the selected component opposite the

explosive-side pressure reception surface (hereinafter the oppdsite surface

may be referred to as a counter-explosive-side pressure reception surface").

Alternatively, any one of the aforementioned means may assume the form of

a taper surface formed on a selected component at the boundary between

the selected component and an adjacent component, the taper surface



Al ternatively, any one of the aforenentioned nmeans may assune the form of

a taper surface forned on a sel ected conponent at the boundary between the
sel ect ed conmponent and an adj acent conponent, the taper surface being
formed such that a cross section of the selected conmponent decreases with
I ncreasi ng di stance fromthe explosive. Alternatively, any one of the

af orenenti oned neans may assune the formof a knurled portion provided on
a sel ected conponent at the boundary between the selected conponent and an

adj acent g Ridld s Bian atdrees ¥ecBon obfise eéleched cafmpomeatt i oned means nay
assunme the form of an engaging protrusion provided on a selected conponent
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knurl ed portion, an engaging protrusion, or friction-increasing surface
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sel ect ed"comnmponent an adj acent conponent. Therefore, damage to the
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aforementioned means may assume the form of surface treatment
performed on a selected component so as to increase friction force between
the selected component and an adjacent component (hereinafter the surface
treatment may be referred to simply as "friction-increasing surface
treatment”). The aforementioned taper surface or knurled portion may be
provided partially on a selected component.

In the initiators according to the first through third aspects of the
present invention, simple, inexpensive means, such as a step, a taper
surface, a knurled portion, an engaging protrusion, or friction-increasing
surface treatment, is provided on a selected component at the boundary
between the selected component and an adjacent component. Therefore,
damage to the initiators is suppressed.

According to a fourth aspect of the present invention, there is
provided an initiator comprising as constitutive components: a pair of
electrodes disposed with an insulator disposed therebetween; a bridge wire
connected between the pair of electrodes and adapted to generate heat
when energized; an explosive which detonates in response to heat

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



provided an initiator conprising as constitutive conponents: a pair of

el ectrodes di sposed with an insul ator disposed therebetween; a bridge wire
connected between the pair of electrodes and adapted to generate heat when
energi zed; an expl osive which detonates in response to heat generation of
the bridge wire; and a casing that hernetically accommodates 5 the bridge
wire and the explosive, wherein at | east one sel ected conponent conprises
a portion whose shape is other than a right cylinder (hereinafter called a

~non-1i gfHg BMH'ge%ie_cana%é leRPlosiv, witreltPNRSY oRetsersttetitonsorsited
conmponent and an adj acent conponent, the non-right-cylindrical portion
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pressure reception surface of the selected component. Alternatively, the
non-right-cylindrical portion may assume the form of a taper surface which is
formed such that a cross section of the selected component decreases with
increasing distance from the explosive. The non-right-cylindrical portion
may be provided on the entirety of the boundary between the selected
component and the adjacent component.
In the initiator according to the fourth aspect of the present invention,
at least one of the electrodes may be formed of a lead pin, which is coaxially
attached to a conductive header via the insulator, the conductive header
being jointed with the other electrode and the casing. The selected
component having the non-right-cylindrical portion may be the insulator, and
the adjacent component may be the conductive header. Alternatively, the
selected component having the non-right-cylindrical portion may be the lead
pin, and the adjacent component may be the insulator.
In the initiator according to the fourth aspect of the present invention,

when a selected component receives pressure generated through

detonation of the explosive, the non-right-cylindrical portion (e.g., a step or a



t he adj acent conponent may be the conductive header. Alternatively, the
sel ected conponent having the non-right-cylindrical portion nmay be the

|l ead pin, and the adjacent conponent may be the insulator. In the
initiator according to the fourth aspect of the present invention, when a
sel ect ed conponent receives pressure generated through detonation of the
expl osi ve, the non-right-cylindrica portion (e.g., a step or a taper
surface) provided on the sel ected conponent at the boundary between the
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t he adj acent conpon erefore, the positional relation between the
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I ncorporating an-rnrt t he present i nvention; I's an enl arged
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in FIG cross-sectro view show ng a ti1rst nodification of

second rotPCR B MBS SRPESRY, chown in FiG 2 FIG 5 e a

Gross-sectional view showing a third nodification of the initiator shown
in FIG 2; FIG 6 is a cross-sectional view showing a fourth nodification

of the  bEiEFBESCHIPYONOEHE BRAWINGS

FIG. 1 is a cross-sectional view showing an inflator for an airbag
apparatus incorporating an initiator of the present invention,

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 maodification of
the initiator shown in FIG. 2;

FIG. 5 is a cross-sectional view showing a third modification of the
initiator shown in FIG. 2;

FIG. 6 is a cross-sectional view showing a fourth modification of the
initiator shown in FIG. 2;

FIG. 7 is a cross-sectional view showing a fifth modification of the
initiator shown in FIG. 2;

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



FIG 7 is a cross-sectional view showing a fifth nodification of the
initiator shown in FIG 2; FIG 8 is a cross-sectional view showng a sixth
nodi fication of the initiator showmn in FIG 2; FIG 9 is a cross-sectional
view showi ng a seventh nodification of the initiator shown in FIG 2; FIG
10 is a cross-sectional view show ng an eighth nodification of the
initiator shown in FIG 2; FIG 11 is a cross-sectional view show ng a
ninth nodification of the initiator shown in FIG 2; FIG 12 is a

Cr oss- segid ipitidtovsleswa meWIGg2a tenth nodification of the initiator shown
in FIG 2; and FIG 13 is a cross-sectional view show ng an el eventh

nodi fication pfG.11eid AlckdR-6ctidiumidwd shoWing a it mddification dFARRYI NG QUT
THE | NVENTI ON An enbodi nent of the present invention will now be descri bed
w th thgiHiershewn iflFRG. - shows an inflator 10 for an airbag apparatus to
be nounted in a vehicle, the inflator 10 incorporating an initiator 20

according to 102gsgI&Foééiyéélﬁldﬁgi@%hbmﬁ@hﬁénﬁfI difidioRr SRRt

enbodi ment i ncludes a casi ng a gas sealing 12 mounted in an

ai rtightinméiaﬁEhkoﬁ ihacasizng 11. The casing 11 has a gas storage portion
11 a, in Ich a i gh-pressure gas is enclosed, and an attachnent portion

11 b to which tieg 13 [ 4 LASY.c80i0rTal i ShENing BR léserthahbckiion 12 can be

broken through detonation o e Initrator
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 according
to the present invention. 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, and an attachment portion 11b to which the
initiator 20 is attached. The gas sealing lid 12 can be broken through
detonation of the initiator 20.

When the gas sealing lid 12 is not broken as shown in FIG. 1, a
high-pressure gas is accommodated in the gas storage portion 11a of the
casing 11. When the gas sealing lid 12 is broken upon detonation of the
initiator 20, as shown by two-dot chain arrows of FIG. 1, the high-pressure
gas spurts out of the gas storage portion 11a of the casing 11 toward an
airbag (not shown) via outflow openings 11b1 formed in the attachment
portion 11b.

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



When the gas sealing |id 12 is not broken as shown in FIG 1, a

hi gh-pressure gas is accomopdated in the gas storage portion 11 a of the
casing 11. Wien the gas sealing lid 12 is broken upon detonation of the
initiator 20, as shown by two-dot chain arrows of FIG 1, the high-pressure
gas spurts out of the gas storage portion 11 a of the casing 11 toward an
ai rbag (not shown) via outflow openings 11 bl forned in the attachnent
portion 11 b. Meanwhile, the initiator 20 includes a plurality of

componentsy aH@Mlargdd¥ta8, AFIY. 28 @ .S Fair ofIdddpind 2 8nd 2appai 1 of |ead
pins 21 a and 21 BB, a conductive header 22, an itnsulator 23, a bridge wre
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conmponents; e.qg., ol der a resin holder 29 are used to
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21 a serving as an electro I's attache I ve header 22. The
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nmetal an LAALLGAl ular shape. The conductive header 22 has a
st epped ﬂgﬁ%ﬁ’ﬂgc%% gﬁg"ﬂhﬁ@ Fclgﬁér axis. The dianeter of an expl osive-side

portion of the ol Fesa%gﬁ'ig;fllegé%@ astarﬁaé’legﬁgaﬁ% alt3Bn&§T5 e N9 portion. The

i nsul at or 23 assune ndric Shape as an annular stepped
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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.



and pressure-resistant glass, and is tightly fitted and coaxially secured
to the hole 22a of the conductive header 22. The step 23a is forned 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 nunber of the step 23a may be appropriately determned in
accordance with the pressure resistance required for the insulator 23. The

bri dge wWyerRdnéfyitedRCiRdeadipies21thend 240, Menbridgdwiveo24 lgenerateduct i ve
header 22; i.e., the bridge wire 24 is connected directly to the Ilead pin
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When energi zed via the lead pins 21 a and 21 b, the bridge wire 24
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partial contact w dge wire 24. The casing 26 is formed of a thin
nmet al shBﬁP gwr@gg.a cup shape whose bottomis breakabl e upon detonation
of the exp 8sive . As shown in FIG 1, the open end of the casing 26 is
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therewith in anairtight state by ding or other neans. The resin nold
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the casi Qdnductive 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 metaliic
holder 28. As shown in FIG. 1, the explosive 25 is hermetically
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
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11 extends to the gas sealing lid 12 such that a bl ast 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 nolding in order to cover the initiator 20 assenbled to the
metallic holder 28. As shown in FIG 1, the resin holder 29 is assenbled
to the casing 11 together with the netallic holder 28. As shown in FIG 1,
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ol e R BT L B
O R R 28 B Te B BRI, . e
0042 Ol 2)F BETERH, SHAIBh T BUPR S5 e B s ot or 2

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
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whi ch renoval woul d ot herwi se occur by nmeans 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 renoval of
the insulator 23 fromthe conductive header 22 is prevented, whereby
damage to the initiator 20 is suppressed. In the initiator 20 of the
present enbodi nent, the step 23a of the insulator 23 engages the step of

t he stepped hole 22a of the conductive header 22. When the insulator 23

recei ves gmissdinfentOfiesapeIBd 6f @iedinsuliRbrPalengagls théetax Bl fild ve 25, the
step 23a serves as neans for increasing engagenent force between the

i nsul at orsteFped Hold 224 on thie EbBuARAIBE ader 22. ThRONVe?, ad BRoWhEASUr €
resi stance of the insulator 23 is enhanced, and relative novenent between

the i nsulRGE. Phratgh 4R tHOBHASE bf anY5HdRE c%ﬁw‘o‘herﬁé oY &Y RfhiatoPebeby damage
tothe initiator 200is suppressed. AS shown in FIGS. 1 and 2, in the

i ni ti at omaPbaivariad. Prias&ith dftheBdiigsdoridedmdtificatidfs Of tﬁﬁ%igﬁﬁ#'zgt or 23

engages the step of the stepped hole 22a of the conductive header
However, ' i i
285 ﬁé?@#;tqé‘msttlalf%ﬁ?n% Wﬁr@?’ﬂ b éﬁg diftke %Bﬁ%r@nt@@' %rﬁée irfithftor

components of t be varied. In'each o

bel ow: deer i HRSbEA: h8TorfibordHis ihidePbitipeslre fiBE FAed ke Shape: var i ed

portion of any o e conmponent’s o or e descri bed,

the conpepedted BIIRE shildRsteflriud hmLPIs e GEribienal il Bhd Rbeaie®

reference n S as ScCri ove, repeate description Is
omtted. 4 ! Lfication shown in FIG 3, a section 21 bl of the
| ead pi ndegfﬁgflgéﬁj?gﬁﬂl ‘?)' the insertion hole 23b of the insulator 23 of the

initiator 20y 4 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

12



(the section 21 bl accounts for about half a portion of the lead pin 21 b
joined with the insulator 23, and the | ength of the section 21 bl may be
appropriately determ ned in accordance with the pressure resistance
required for the lead pin 21 b) has a taper surface which is fornmed such
that a cross section of the section 21 bl decreases with increasing the
di stance fromthe explosive 25 (the taper angle nmay be appropriately
determ ned in accordance with the pressure resistance required for the

| ead pi n23ladgumés asedindeitab$hdgeand $eistnestdpobd® itd PircoimfePende) andat or 23,
whi ch section accounts for about half the insertion hole 23b, has a taper

surface whe disulator @3nedightlydittédhand @oaxiedly seeatedto afcylingricalsesiei on hol e
23b decreases with increasing distance fromthe explosive 25. Therefore,

i n the fioestofrthe dorckictive eaden2en FI G 3, the engagenent configuration at
t he boundary between the lead pin 21 b and the insulator 23 is envisaged

to provide eff @¢hssedond mbdifieatibAshonPin B Dthkhenté @rcainfefghcgboundary
bet ween the conducti ve header 22 and the insulator 23 of the enbodi ment

shown i noFtiinsllated 23 of thetiRiatdr 20 hAB @ fdperisupfaceivifich s drmed 12 23
assunmes a cylindrical shape and has no step on its circunference, and the

| nsul at oigydR that &icebdd ¥edtidrt Qﬂtmﬁs(}%ﬂ %'%cré@é‘é&ﬁﬂhﬁﬁ’cr@a@bﬂg ndrical hole
22a of the conductive header 22. In a second nodification shown in FIG 4,

the enti H‘Pstﬁhééwﬁ‘rﬁ'ﬂ?é‘@ﬂpld%ivé@@(ﬂh'ést‘ehhéi'ﬁh gl gﬁé@ bropridtRr 20 has a
taper surface which is forned such at a“cros sec lon of the insulator

ol megERTNED I MREARRS wfh WS IBTRHAmEIARlIR 7 e Lo
resi st angesigviosyd frdfe éfifdrical 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 iead pin 21b). In addition, protrusions which are fitted into

the annular grooves 21b2 are formed on the insertion hole 23b of the

insulator 23.
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i nsulator 23). The cylindrical hole 22a of the conductive header 22 has a
taper surface which is forned such that a cross section of the hole 22a
decreases with increasing distance fromthe explosive 25. Therefore, in the
second nodification shown in FIG 4, the engagenent configuration at the
boundary between the conductive header 22 and the insulator 23 is

envi saged to provide effects simlar to those provided by the step at the
boundary between the conductive header 22 and the insulator 23 of the

enbodi ment shoyRejglofd, #9thd tirtimbddificatidresise@en il FIGDS| fHecangagemeht | engt h
of the boundary between the conductive header 22 and the insulator 23 may

be appr opshfigfatiof &t thebdefdary Bemssiatineledd pin 21eand ¢iss insulates 23t ance
required for the insulator 23." In a third nodification shown in FIG 5, a

plural it &hvidgaged & peoviay effectslsiidlaire thesepeovided by theaslepian tifeb secured
to the insertion holg 23b of the insul atorér?S of tm initiator 20 (the

si ze a”dbﬂb‘ﬁﬁﬁﬁ twelh Becifuchibe WediRy 2208nd By PisUltbels afeher mined in
accordance wth the pressure resistance required for the lead pin 21b). In

addi ti ongrifRfihdRt Qﬁéw%hgﬂlm@tq dihd £ed 1hthe third encdifivation,ahgoves 21 b2 are

f orned: on e i nsertion e 23b of the insulator 23. 13 Therefore, in the

Lhi 14 TosLiABE b3S hbyEhdiicd stidls ARAGITRStepcanits gur at T on at the

boundary between 't I nsulator 23 is envisaged to

provi de ?&Eﬁﬁ?&gﬁ%ﬁ bAG tﬁé’gﬁrﬂ? r s ‘éitﬁg'ﬁly%éd‘@néTcéaxﬁﬂlyts'é@uré?d)tﬁldafy

bet ween e con ve hea _ the T'nsulator 23 of "the enbodi ment
o net "4 oA e 248 9 e bihGeo e asar o, (he vl ater 23

In a fourth modification shown in FIG. 6, the entirety of a portion
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 expiosive 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 the insulator 23
of the embodiment shown in FIGS. 1 and 2.  In the fourth modification, the
insulator 23 assumes a cylindrical shape and has no step on its

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

the cylindrical hole 22a of the conductive header 22.
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circunference, and the insulator 23 is tightly fitted and coaxially

secured to the cylindrical hole 22a of the conductive header 22. In a
fourth nodification shown in FIG 6, the entirety of a portion 21 b3 of the
| ead pin 21 b 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 21 b
and the insulator 23) has a taper surface which is fornmed such that a cross
section of the portion 21 Wdecreases with increasing distance fromthe

expl osive 25 ({hea fifdPflo MRS imPRGOP! hat6) 2188! Y whithtthemarea
accordance with the pressure resistance required for the lead pin 21 b).

The enti iggipe @&Pid%ﬂrei-éiﬂ@rﬁﬂe%uF@hﬁ:%@n@uﬁd& isfrehfdrahar hAKest thet aper

surface which Is forned 'such that a cross section of the hole 23b

decr eases  Wnldt. aidl&&i0aS i . . fore. in
decr eases olhidr. oll64i9aSIde pHe S RE (BoEHAR blIRagE AsTaiied Tn tENleadTpm e, |

In FIG" 6, the -engagenent configuration at

the bo”n%?)ysé%ﬁfré\@%‘ thé fhde?fidn Plole 238 cggﬂe‘ia*i‘@laid?% G 96 iRitiatér Vi saged to

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

Shown 1 n (RSB AL 0BFBF ffe Sferiathi sy 08 dppidriatdly dbtehiimenRd o
assunes S euld4ild Gfh 150 PSS [BERAREIERIAR o he eddiBrepce, Inand e

i nsul at or s tig coaxlally secured to e ‘cylindri cal

01 25 gl o o A vl o

FIG 7, e area’ o e expl osive-side pressure

recepti OW}Q@%?&??@,&“@&%@%@"?@&-han that of the counter-explosive-side

pressure is formed on the lead pin 21 b secured to the

insertion hol eg3h. af. LShb i Aodifiction stidvn M Fid 2% Fhe’éhgagement

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 requireq 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
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(the size and nunber of the step 21 b4 may be appropriately determned in
accordance with the pressure resistance required for the lead pin 21 b). In
addition, a step corresponding to the step 21 b4 is formed on the insertion
hol e 23b of the insulator 23. Therefore, in the fifth nodification shown in
FIG 7, the engagenent configuration at the boundary between the |ead pin
21 b and the insulator 23 1is envisaged to provide effects simlar to those
provi ded by the step at the boundary between the conductive header 22 and

the i nsulsag@iis @iobmldém%mﬁlleﬁ'h@\dhosélpﬁhmedbyethé steplat thése fifth
nodi fication, the insulator 23 assunes a cylindrical shape and has no step

on its chpGHAARS BOWBerfINe cdltfudting Hedlder 223and thé Bitulatof PBtefdhand coaxial |y
secured to the cylindrical hole 22a of the conductive header 22. In a

si xth ”Dﬁhfldmhbgﬁsﬁbwﬂn'me@ G afd 22 KAUhbaktAGhbHifBaBan e s formed on
the lead pin 21 b secured to the insertion hole 23b of the insulator 23 of

t he 'n'tr%liﬂ’é ( bptdieitsnurl ed portion 21
b5 and t e axtlc’g?:aléeér}g‘tnﬁé%gmﬁgaﬂﬁﬁﬁ%ﬁ%ﬂ Pgﬁqg)lgbg ma;/ be appropriately

det er m ngﬁimﬂ &R danaThuidLIAlR 2B MR ShdeeaxigWdcared & the |ead

pin 21°b t1on, protrusions which'are fitted intdo the grooves of

the knumeeeymwgidagﬂoi&ézaQﬁ&ﬁéabpau&nﬁe Rbgagpacontact between the

protrusions rooves are formed on the insertion hole 23b of the

I 23. h
| nsul at or COHErs%W nidifidiRiot sHidl drggﬂFGCQtw%x [saive-siiepéition, the

engagenent |gura I on et ween t e lead pin 21 b and the

by the sPLiTfRySor Y B EIR 2 tﬂﬁﬁfﬁﬁﬁhé??‘v‘@*%%sgé’?“‘zEaﬁﬁ'a@ the
i nsul at Ofns%:fat(&? 25?‘3nd the length of the portion may be appropriately determined
in accordance with the pressure resistance required for the insulator 23) has
a taper surface which is formed such that a cross section of the portion
decreases with increasing distance from the explosive 25. A
corresponding portion of the cylindrical hole 22a of the conductive header
22, which portion accounts for about half the hole 22a, has a taper surface
which is formed such that a cross section of the hole 22a decreases with
increasing distance from the explosive 25.
Therefore, in the seventh modification shown in FIG. 9, the
engagement configuration at the boundary between the conductive header
22 and the insutator 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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enbodi mrent shown in FIGS. 1 and 2. In the sixth nodification, the

I nsul ator 23 assunes a cylindrical shape and has no step on its
circunference, and the insulator 23 is tightly fitted and coaxially
secured to the cylindrical hole 22a of the conductive header 22. In a
seventh nodification shown in FIG 9, an expl osive-side portion of the

I nsulator 23 of the initiator 20 (the portion accounts for about half the

i nsul ator 23, and the length of the portion nay be appropriately determ ned

i n accor gakRuMed Potieh PSEREHBINE TS AR EGHHLT Bétwedn tHee i nsul ator 23)
has a taper surface which is forned such that a cross section of the

portion Geaf@sa8RS andithel dob0as ahd félintddBAGNE cgThdficCalhidle 2Ravef the. A
correspondi ng portion of the cylindrical hole 22a of the conductive header

22, whi cRoRAnEtiVhas8eupes for about half the hole 22a, has a taper surface
which is ?orrred such that a cross section of the hole 22a decreases with

| ncreasi ng di Sﬁ'ﬁBF@foFé,Eﬁ‘éﬁB%i@iﬁﬁ'erﬁéﬂm%aﬁén shRWEhOFIE:. 10) thee seventh

nodi fication shown in engagenent configuration at the boundary

bet ween hbgggeﬂm%‘r&?fcb}ﬁggbfag i at thé ilthddif gie'i\ﬁé‘éﬁttlﬁ’é ceAduStRIMbEdEEd tO

provi de e ts sim ose provided by the step at the boundary

Det ween blic, PRl kAo 9398 bndaRBd 1o diByidBuH et Al Haseerbodi ment

shown in nan elg ication shown in FIG 10, a

1o <, BRELER e R 0 RO D AR ioddy drparo 22

of the i ch an grooves o e knurled portion

T e oM PRP Y or LA SRR R Rgiae bressure es) = ance
into the gr 00Vip a%nﬂpmodiﬁcation 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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t he knurled portion for increasing the area of contact between the
protrusions and the grooves are fornmed on the cylindrical hole 22a of the
conductive header 22. Therefore, in the eighth nodification shown in FIG
10, the engagenent configuration at the boundary between the conductive
header 22 and the insulator 23 is envisaged to provide effects simlar to
those provided by the step at the boundary between the conductive header
22 and the insulator 23 of the enbodi ment shown in FIGS. 1 and 2. In a

ni nth mogidditicH, semfazearéathibrit! (€q. Lplatit gkwith aS5ighBCAdHusveé nieABE oron an
expl osi ve-side portion of the cirtcunterence of "the i1nsulator 23 of the

Initiat Oﬁre%QmehP%Mﬁe?%Qgggé?éirﬂggﬁﬁéﬁﬁgﬁﬁfegfgﬁ%dg}?t@t ire

circunference o i nsul ato the pitc grooves of the

knur| ed SeetinAgib e iASiRlod 298} Bnthe) BTitd Fsles25 o™y be
appropriately determned 1 n accordance wth the pressure resistance

requi red gy bl haaHEABE! s@ k- tolilcrodld fibAbh (8B dkHEBRInENI Ch are it ted

into the grooves O sectlon I NCreasi ng the area of contact

bet ween tclaﬁdﬂf:f?\t/é ﬁ%agﬁéggli}dt@@_ igﬁ%\(&szs.are formed on the cylindrical hole

22a of 't hé conductrve erefore, in the ninth nodificati on shown

in FIG 11, th hﬁ%@@ﬁﬁ%ﬁ@ﬂ@@\%@é‘@ Iowt.'rlﬂﬁ'l pﬂgl_npzarmebet ween t he

conductive heade : s envi saged to0 provide effects
CLmb OB ARG o BB AR SeleBR RN AT Be 1 o
4202 8l 2 e L Aty oS BB AR o,
the T NSWot o8 wiirRludihe 27l biNiShodP 1S prtad Mredtt LAk hise | e2d pin 21
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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i ncrease friction force between the insulator 23 and the lead pin 21b. In
17 addition, surface treatnent (e.g., plating with a highly adhesive
material, or treatnment for enhancing surface roughness) is perforned on
the circunference of the insulator 23 or on the wall of the hole 22a of
the conductive header 22, so as to increase friction force between the
conductive header 22 and the insulator 23. Therefore, in the tenth

nodi fication shown in FIG 12, the engagenent configuration at the

boundary bet mﬁ?gﬁéﬁbb@@%@bﬁb@& noimidhe, theRltiadé020 8thepregdnt as t hat

at the boundar et ween the conductive header 22 and the insulator 23, is

envi Sageg v pF Y o EAGH ShEMAIBF 1YBRTE 68 Fesh bitbhge Step at the

boundary ween t uctive header 22 and the iInsulator 23 of the

enbodi MR SARNE ddd 15! dtipded Whiithel Ehdifig 115t id\the B8 Gbarthg ha 12 he

I nsul at o assunmes a cylindric shape™an as step oOn its

e T, AT B e e RO o bR Y
el event h aﬁﬁﬂ{,ﬁrtﬁ%:oﬁ?ﬁé}?’w&‘eg% an ﬁfla[}gr e%ﬁép?@ﬂ%tmﬁ iy Eoftaifing3C. Whi ch

projects ormed on a center tion of the “circunference of
e | e telafihg g W 4BheCReb BS (B catiBuststep: shoree |
o eues 5% T SORRPRE G 8 AR P 30 1 il inch, o,
L Svent  RERERDILTbS cbidime BN 12 03nctstee PRSERIEERS, 11,1
the boun%%r%n%ghm&e%e%p‘g cﬁ?ﬂg %%tgia\égn{b%q%%hﬁguration at the boundary

between the conductive header 22 and the insulator 23) may be employed

in combination with the modification shown in FIG. 8 (i.e., pressure

resistance is enhanced by means of the engagement configuration at the

boundary between the lead pin 21b and the insulator 23).

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

a taper surface, a knurled portion, or other means is provided at the

boundary between the lead pin 21b and the insulator 23, or at the boundary

between the conductive header 22 and the insulator 23, so as to form a

non-right-cylindrical portion at the boundary. So long as the portion

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

curved portion.
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22 and the insulator 23 is envisaged to provide effects simlar to those
provi ded by the step at the boundary between the conductive header 22 and
the insulator 23 of the enbodi ment shown in FIGS. 1 and 2. 18 In the
above-descri bed enbodi nent, the initiator 20 of the present invention is
enployed in the inflator 10 which is for use in an airbag apparatus and is
equi pped with the casing 11 and the gas sealing lid 12. Alternatively, the
initiator of the present invention nay be enployed in another type of
inflatorg eI M8n inflator equipped with a casing containing a gas
generating agent which generates gas upon conbustion) or another type of

apparatus (e. g1, Arppifidtel comprigiddas iconstitutiveldorhpendritesent. inventi on,
for exanple, the enmbodi nent shown in FIG 2 (i.e., pressure resistance is

enhanced by negnfaipbf &leetrddes isFidedoRth iatinaliadsr dilspbhedboundary between
t he conductive header 22 and the insulator 23) may be enployed in

conbi nat yxdreetweddte nodification shown in FIG 8 (i.e., pressure
resi stance i s enhanced by nmeans of the engagenent configuration at the

boundary bet \Aeﬁrband(;g?i Whaddtinected Befskr fif pais of dtitrotids and agapteddf the

af orenenti oned e ment and nodifications, a step, a taper surface, a

knurl ed p@@bhggﬂgq{%ﬁ%,—l @,(r)gr?zézcg provi ded at the boundary between the

| ead pin e I nsul at or at the boundary between the

conductive heag rex?i?ﬁ{?éi vil'{f@h FETIng g'irbg%srpgge% fiat ddriBration of the

non-right-cylindri portron at t y. So long as the portion

assunes Bri?p@%r%tm than a right cylinder, the boundary may contain a
curved portron 9

a casing that hermetically accommodates the bridge wire and the
explosive, wherein at least one selected component comprises means for
enhancing its resistance to pressure generated through detonation of the

explosive when the component receives the thus-generated pressure.

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

enhancing means is provided on the insulator.

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

enhancing means is provided on any of the electrodes.

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

therebetween;

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

an explosive which detonates in response to heat generation of the

bridge wire; and
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CLAI MS1 Aninitiator conprising as constitutive conponents: a pair

of el ectrodes disposed with an insul ator disposed therebetween ; a bridge

wi re connected between the pair of el ectrodes and adapted to generate heat
when energi zed; an expl osi ve which detonates in response to heat generation
of the bridge wire; and a casing that hernetically acconmodates the bridge
wire and the explosive, wherein at | east one sel ected conponent conprises

means for enhancing its resistance to pressure generated through

detonation of Hh@sifyaAatiermentally hbeorMBPRBEiths deidigessirs Andithes- gener at ed
pressure. 2. An initlator according to claim1l1, wheréin the resistance

enhanci "expRANR, whdtefY hiR@sPBnk BR1ddted! @nfboneht cdnpriidd me@hsdscording to

claim1l, ein the resistance enhancing neans is provided on any of the

el ectr Odﬁ?evéhtin@rfein‘i%\fjél \;%\%f;?l';l]e g;eﬁ’fﬁdrfénm,gwﬁ&hcl@ﬁ%m Wdlig otemasedteur a pair

of el ectfodes di'spos n rnsul ator disposed therebetween; a bridge

i re ConBgcheshbst URE D BchRldtelitnil g1 BRIRIBAGIERlbsOaRaner ate hea

when ene xpl osive I ch detonates 1 n response to heat generation
of the ngﬁgﬁﬁmgbomn%ﬂt_a casing that hernetically accommpdates the

bri dge-w
5. An initiator according to claim 4, wherein the removal prevention

means is provided on the insulator.

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

means is provided on any of the electrodes.

7. An initiator comprising as constitutive components:

a pair of electrodes disposed with an insulator disposed
therebetween,;

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

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

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

through detonation of the explosive.

8. An initiator according to claim 7, wherein the engagement force
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expl osive, wherein at | east one sel ected conponent conprises neans for
preventing renoval of the conponent, which renoval woul d ot herwi se occur

by neans of pressure generated through detonation of the explosive and
applied to the conponent. 5. An initiator according to claim4, wherein the
renoval prevention neans is provided on the insulator. 6. An initiator
according to claim4, wherein the renoval prevention neans is provided on
any of the electrodes. 7. An initiator conprising as constitutive

Comone”tiﬁbrea%ir?@wedég{s E!;ﬁ'ﬁwdé%eén méﬂ.%z_ﬁkgw th an insul at or di sposed

t her ebet ween; a e Wre connected en the pair of electrodes and
adapted to generate heat when energi zed; an expl osive which detonates in
response to heat generation of the bridge wire; and a casing that

ner et cal |y aGg Mg HE-ddiiios e 2Uhd R B R Font R 1 &

| east one sel ect’'ed conponent conpri ses ean ng endagenent

companent MFERSE AR HvERN G ARY AP SIdfIBTA: | on of the: expl osi ve.

8. An initiator according to claim?7, wherein the engagenent force 21
I ncreasing nmeans is provided on the insulator. 9. An initiator according to

ol aim 7. uher el tNRn SHABRS EorbiAg16 ddyPERET Wi o bwRERYRTRE On a1
resistance enhancing means assumes the form of a step provided on a
selected component at the boundary between the selected component and
an adjacent component, the step being formed such that the area of an
explosive-side pressure reception surface of the selected component is

greater than that of a counter-explosive-side pressure reception surface of

the selected component.

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

the selected component.

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

explosive-side pressure reception surface of the selected component is
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10. An initiator according to any one of clains 1 to 3, wherein the

resi stance enhanci ng neans assunes the formof a step provided on a

sel ect ed conmponent at the boundary between the sel ected conponent and an
adj acent conponent, the step being formed such that the area of an
expl osi ve-side pressure reception surface of the selected conponent is
greater than that of a counter-expl osive-side pressure reception surface of
the sel ected conponent. 11. An initiator according to any one of clains 4

to 6, Wherghidrifign tﬁaw&boeﬁﬁv%i&wﬁﬁﬁﬁﬁﬁur@ﬁeéd{gﬁrpémaée gf step

provi dedon a selected conponent at t ry between the selected

conponen h‘ﬂftﬁ?ﬂ conponent, the step being fornmed such that the
area of grglé‘@,g!(ep osi%\E/le-m et'pressure reception surface of the selected

conponent is greater than that of a counter-expl osive-side pressure
reception surface of the selected conponent. 12. An initiator according to

ory one o ) 248 A flioHBE 15 ar RGBS 4165 RGrappg_ o

assunes the formof "a's conpdnent at t

boundar y DELYSER SSRGS Ehe AIRRREL ine h B a3dhEF Sl GO WIRIETby ¢ °

step bei e area of an  explosTve-sidé pressure

Counter - BSHRERSCo@hphREN SR e SelufRY BEWEeh né et Sond ect"é%%m;f i
nent.. 13. An initi ' [ rein

Cher T eorn ddlagel ¢8hbpRSR 1A% e dlitidck RIMaTPimBH P fr Adifes. o or ned

on & sel ookt o MR BBted ohloriht BdBradbE W hdrBEshY dstardetramonent and

the explosive.

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

the explosive.

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

increasing distance from the explosive.

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

resistance enhancing means assumes the form of a knurled portion

23



an adj acent conponent, the taper surface being forned such that a cross
section of the selected conponent decreases with increasing distance from
the explosive. 14. An initiator according to any one of clainms 4 to 6,
wherein the renoval prevention nmeans assunes the formof a taper surface
formed on a selected conponent at the boundary between the sel ected
conponent and an adj acent conponent, the taper surface being forned such
that a cross section of the selected conponent decreases with increasing

di stance t he ' R kel 11 ' ne of

cl ai s 7p}(§)\ﬂ§!ed\821€?§égécﬁ%&é\@3g1 gagegrqeéﬁw‘# E’PQQHT& cr%gél r'#;ﬁhr?teier\lg%ggurres t he
formof a_t r r f r | ect ed conponent at the boundary
bet ween Pﬂglapgoz'\e@i%@ﬁ@gﬂkﬁﬁgﬁgoﬁﬂ{?ﬂgﬁﬁadj acent conponent, the taper
surface being formed such that a cross section of the sel ected conponent
decreases with increasing distance fromthe explosive. 16. An initiator

ﬁééﬁédgé‘ﬁuh&aﬁﬁe‘;?ﬁv Enfigé?t'ogiaﬁ‘ﬁa%qié@;%ap?‘:%i%eégcléﬁﬁ@ﬁ&@?,%ﬁ%@aﬁ@éggéi "
2§%8232?@r%ltw%Pﬁwvgﬁﬁ?lp?%aﬁﬁ%?”égﬂ'afeﬁéh?§°E{fﬁ&?&%ﬁ%@@@ﬁlﬁ?ﬁﬁﬂ%‘@%‘? wher &i 1
br ovi ded ongh sElGed coBtbaenl o B bau oy Reiena e bled Bee &L o
component and gn adjacent conpponent. 18. An initiator according to any one
of G ai m@nl 4 a8JackL CoMpancat |

18. An initiator according to any one of claims 7 to 9, wherein the
engagement force increasing means assumes the form of a knurled portion
provided on a selected component at the boundary between the selected

component and an adjacent component.

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

the taper surface is provided partially on the selected component.

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

the knurled portion is provided partially on the selected component.

21. An initiator according to any one of claims 1 to 3, wherein the
resistance enhancing means assumes the form of an engaging protrusion
provided on a selected component at the boundary between the selected

component and an adjacent component.

22. An initiator according to any one of claims 4 to 6, wherein the

removal prevention means assumes the form of an engaging protrusion
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engagenent force increasing neans assunes the formof a knurled portion
provi ded on a sel ected conponent at the boundary between the sel ected
conponent and an adj acent conponent. 19. An initiator according to any one
of claims 13 to 15, wherein the taper surface is provided partially on the
sel ected conmponent. 20. An initiator according to any one of clains 16 to
18, wherein the knurled portion is provided partially on the selected
conponent. 21. An initiator according to any one of clains 1 to 3, wherein

the resipsovided omnaseficigd Temporst witise boentianynbetween thegsglecpdor ot r usi on
provi ded on a sel ected conponent at the boundary between the sel ected

conponenicopipsbritht afidass ljarempedaiponed®. An initiator according to any one
of clains 4 to 6, wherein the renoval prevention neans assunes the form of

an engagi ng protrusion 24 provided on a sel ected conponent at the boundary
bet ween the sel ected conmponent and an adj acent conponent. 23. An initiator

according to apg, orn ﬁ'fltl&tbalalé&oFdlﬁQt@an\pﬁﬁfeeom{tahﬁs 7e0030eherein the ce
i ncreasi ng nmeans assumes formof an engaging protrusion provided on a

sel ect edeﬁh@%@ﬁf&ﬂtf@kéuh@ré}%ﬂﬁ@aﬁ%wﬁeémf@rﬂi 6f hAdmR ent and an

adj acent ¢ onent. 24. An I ator according to any one of clains 1 to 3,
wher ei n Struél?)ﬁ'p?b@iﬁfé% G BH AR dBRARSoRGR U Ae IHMRiNTArY hetweer tirse

treat nen performed on a sel ected conponent so as to increase friction

force be dj acent conponent. 25. An
accorg;'aﬁdiﬁ"lé?ﬁta‘?ﬂ &ﬁﬁe@b@lﬁ& cBRthoMend] mp

Initiator to any one o 4 to 6, wherein the

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

the selected component and an adjacent component.

25. An initiator according to any one of claims 4 to 6, wherein the
removal prevention means assumes the form of surface treatment
performed on a selected component so as to increase friction force between

the selected component and an adjacent component.

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

the selected component and an adjacent component.

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

therebetween;
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renoval prevention nmeans assunes the formof surface treatnent perforned
on a selected conponent so as to increase friction force between the

sel ect ed conmponent and an adj acent conponent. 26. An initiator according to
any one of claims 7 to 9, wherein the engagenent force increasing neans
assunmes the formof surface treatnment perforned on a selected conponent so
as to increase friction force between the selected conponent and an

adj acent conponent. 27. An initiator conprising as constitutive conponents:

a pair of el ectyipodse WirePesraiboted hetebn ihe phfirofiieaPedst ahd eidipeddeen; 25

a bridge wire connected between the pair of electrodes and adapted to

gener at e thepineti@heAtas9er eflergite@xpl 0si ve which detonates in response to
heat generation of the bridge wire; and a casing that hernetically

acconmodat es t by edlgSive WHieh HilohdRs IRFBSEENEo MBSY GérbratiohAthe One
sel ected conponent conprises a non-right-cylindrical portion at the

boundary gy fel BRdsel ected conponent and an adjacent conponent, the
non-right-cylindrical portion receiving reaction force fromthe adjacent

component when o §isifg AR REmARERYIREDNIMEBANEINBIRRRI Wirg YRy fleed L hr ough

det onati on of the plosive. 28. An initiator according to claim 27,

wherein Uiplodidl-wihérdin &Y 1d4M oAl elBeteld @ingoReiiFcorhpfisdeam of a step which
is forme such that the area of an expl osli ve-side pressure reception
surface Qfod.A§ht-cylindrical portion at the boundary between the selected

component and an adjacent component, the non-right-cylindrical portion

receiving reaction force from the adjacent component when the selected

component receives pressure generated through detonation of the

explosive.

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

pressure reception surface of the selected component.

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

increasing distance from the explosive.

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

between the selected component and the adjacent component.
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sel ected conmponent is greater than that of a counter-expl osive-side
pressure reception surface of the selected conponent. 29. An initiator
according to claim 27, wherein the non-right-cylindrical portion assunes
the formof a taper surface which is formed such that a cross section of

t he sel ected conponent decreases with increasing distance fromthe
explosive. 30. An initiator according to claim 27, wherein the
non-right-cylindrical portion is provided on the entirety of the boundary
bet ween the sel ected conponent and the adjacent conmponent. 26 31. An
initiator according to claim27, wherein at |east one of the electrodes is

f d of I O o) i i : ! head
U e the i neul abdr " AINAER eEo(AR IS blaimE s AN Bt foact SHEHEE hEC oRder

| ectrod i ng. . .Lnibiat: i im31, wh i
The. ser eclaoddhisTRERBS o 1o hin Which locSe oty (1 & 1 50 BTl ™

i | at d.th di t . i he. j 33. A
it at oeonBueh Rgafe! Bk B3R e kopldfuanicsy sanBIanted 12000 (e
ingn; ngr&@ﬁ&{eg?weg%lle&%c}é 8Hd'tr?eE:Q§inlg.ead pin, and the adjacent conponent

32, An initiator according to claim 31, wherein the selected

component having the non-right-cylindrical portion is the insulator, and the

adjacent component is the conductive header.
33. An initiator according to claim 31, wherein the selected

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

adjacent component is the insulator.
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