f;é%ﬁ%ﬁg+ Y,] b6 cT"c':~~ss~, P< Description ELECTRIC TYPE IN TIATOR AND A2
P l\Ei I

ONER Techni cal Field where the invention bel ongs

invention relates to an electric initiator which is actimWMEWMHmmmmm
“electric signal at a time of collision, and particularly to gg.electric
type initiator used in a~ gas generator for an air bag and a seat belt
pretensioner as a safety system of a notor vehicle. The present | i on
further relates to an electric type initiator which is ac m W\\\M\\‘\%
electric signal at a time of collbaém%.egkégitiator asse
formed by using the electric i ni t Cator %ﬁmla.gas gener at or fongmo®eat belt
pretensioner which is forned by the initiator assenbly. Prior Art An air
bag and a seat belt pretensioner take an inportant part in decreasing the
deaths and injuries due to collisions. An initiator is activated by an
electric signal OWPECTRIUCT MOAER INITIZTOR ANECERAGENBIENER and startes
activation of these safety devices. 1 Conventionally) it is known that

the electric initiator includes a | arge nunber of constituting

Technical Field where the invention belongs

The present invention relates to an electric
initiator which is activated by an electric signal at a time
of collision, and particularly to an electric type
initiator used in a ' gas generator for an air bag and a seat
belt pretensioner as a safety system of a motor vehicle.
The present invention further relates to an electric type
initiator which is activated by an electric signal at a time
of collision, an initiator assembly which is formed by
using the electric initiator and a gas generator for a seat
belt pretensioner which is formed by the initiator

assembly.

Prior Art

An air bag and a seat belt pretensioner take an
important part in decreasing the deaths and injuries due
to collisions. An initiator is activated by an electric
signal outputted from a collision detecting system, and

startes activation of these safety devices.



rcomponents, and nost electric initiators have a header and a cup portion
which are joined to other to forma cavity. Further, the initiator has at
| east one conductive pin which is a conductive path extending fromthe

-outside of the header and the cup to the cavity. An electric resistance
menber referred to as a bridge wire is disposed in the cavity, and a
conductive pin is connected thereto. A conpound having extrenely high
thermal sensitivity, which is referred to as a priner is disposed in a

vicinity of the hridge wre..Further,. j cavi_ty, o] ound
referred to as ago&ﬁ%ﬁﬁl% %%g%'(&% é%ﬁ%%gﬁa)%ﬁs%ﬁ%ﬁ%dépﬁEggggginity of
the priner. The initiator having such structure_starts . activation when an
el ectric dPgitdiaterttafddeted tPTHe BYARSE v pPRAS M BHridge wire can
convert an electric energy in the signal into a thermal energy, and the
thermal eremponense, anémpes atakecbfiag irttiadns Bede a herdnr and
igniting reaction of the prinmer starts. The igniting reaction of the priner

causes anai ghit i 4 EetvncRf atbejeunpd thartgesr and Aorinar easd tyn. a
pressure and a heat 2 generated by these reactions break a cup to

di schar ge za N9le 925 AR ;1 RANLI L &S RYLSLEe ddk £ Nongag G @ 98 bon the air
bag, the ﬁot gas ang the particles %lscharged fromthe initiator in this
ranner ingJihtiE:Cha issouldcgr?'gu%%r:{%reatpja% aeqn?génégn%er}%‘roat% % fe outside of
the header and the cup to the cavity. An electric
resistance member referred to as a bridge wire is disposed
in the cavity, and a conductive pin is connected thereto.
A compound having extremely high thermal sensitivity,
which is referred to as a primer is disposed in a vicinity
of the bridge wire. Further, in ‘the cavity, anotherxr
compound referred to as an output charge (or a priming) is
stored in a vicinity of the primer.

The initiator having such structure starts
activation when an electric signal is transmitted to the
conductive pin. The bridge wire can convert an electric
energy in the signal into a thermal energy, and the thermal
energy raise a temperature of a resistance body, thereby
an igniting reaction of the primer starts. The igniting

reaction of the primer causes an igniting reaction of the

output charge, and an increase in a pressure and a heat



rgas for inflating an air bag, and in a seat belt pretensioner, the hot gas
and the particles nove a piston to retract a seat belt. Accordingly, in
order to secgurely activate the safety devices, it is inportant that the
-initiator is securely activated. Accordingly, in the conventional art,
t here has been proposed various kinds of initiators for providing an
electric initiator wwith a high reliability and a | ow cost. For exanple, in
an electric initiator disclosed in JP-A No. 9-504599, for the purpose of

sol ving t%eenaebrovt?e@rb??glteﬂgs e'zleac.st%%@”iﬁ}sgkté’ ¢ r@&%i%éﬁé#&@'é' Jp Of the
initiator by et ecti a structure of the pin, a Structure of “nounting the
pin to the header, a structure of npounting the header to the cup, a
struct ur e 96 ARt PAGLERE SSeQ%t ShEE -body to the pin, a structure of the
resi stance body, an output charge and a prinmer. 3 However, the initiators
whi ch have been pmewihrisiys pgeopesedaretbrothe Bum Heagi nphevd®t rgas ew of
ensuring a sufficient operational reliability and easy manufacturing. The

header hagdEetheopyenticara |34 enaeded faromteheotind tiasidr ih ithis
difficult to manufacture and work a header made of a netal. There has been

provi ded g .S6al, PELL;PECRERSIARE gas generating agent to generate a

gas for inflating an air bag, and in a seat belt
pretensioner, the hot gas and the particles move a piston
to retract a seat belt.

Accordingly, in order to securely activate the
safety devices, it is important that the initiator is
securely activated.

Accordingly, in the conventional art, there has been
proposed various kinds of initiators for providing an
electric initiator with a high reliability and a low cost.
For example, in an electric initiator disclosed in JP-A No.
9-504599, for the purpose of solving the above problems,
it is attempted to improve a reliability of the initiator
by selecting a structure of the pin, a structure of mounting
the pin to the header, a structure of mounting the header
to the cup, a structure of mounting the resistance body to
the pin, a structure of the resistance body, an output

charge and a primer.



. system which conprises a gas generator including an initiator and a seat
belt retracting structure including a piston which is activated by a gas
generated fromthe gas generator. In such seat belt pretensioner system
which is activated by a gas generated fromthe gas generator, preferably in
sone cases, a gas generated fromthe gas generator does not contain any
scattering materials such as solids in relation to a structure of the whole
system In order to obtain such a gas generator, in an initiator

constituting the gasAeneratory %ﬁgéio%squbr&e%ﬂewgeﬁ'ggeg O%Cst]]yat' on

desirably consis vapor Wi ustion residue er fluid
sem-fluid or solid generated ue to the actlv%bLon. Di scl gsure of, the

| nvent i onPFoPCrRd pReeent o RfeAtiTdM§s HRBECVR Sorder’ 1oY sBF vEREHE 119
above-descri bed probl ens, and an object of the present invention is to
provi de am @Itei:ﬁmcenypepuematnmmlwtménaéenlJemuaedr €laisgbi | ity during
activation and can be manufactured easily. Another object of the present
inventionpiahdfaPEeyidg.an el ectric type initiator which can be used for
any seat belt pretensioner systemactivated by a gas generated froma gas

generator and Ca%h%ehea%'éryh%nygaateaﬁdenaadrmii@tpcsreaaeaplaymla gas
gener ator for pr et ensli oner. he pr esent invention relates to an electric

type

or aresin. It isdifficult tomanufacture and work a header
made of a metal.

There has been provided a seat belt pretensioner
system which comprises a gas generator including an
initiator and a seat belt retracting structure including
a piston which is activated by a gas generated from the gas
generator. In such seat belt pretensioner system which is
activated by a gas generated from the gas generator,
preferably in some cases, a gas generated from the gas
generator does not contain any scattering materials such
as solids in relation to a structure of the whole system.
In order to obtain such a gas generator, in an initiator
constituting the gas generator, a gas discharged at the
time of activation desirably consists of vapor without any
combustion residue, other fluid, semi-fluid or solid

generated due to the activation.

Disclosure of the Invention



Jinitiator which conprises a primng to be ignited by a bridge wre

’

generating heat and a cavity for storing the primng, wherein, the cavity
is formed in a cylindrical shape and an opening end portion thereof is

cl osed by a cover nmenber, and the cover nmenber is formed separately froma
peri pheral wall portion formng the cavity. And, the present invention
relates to an electric type initiator which conprises a primng to be
ignited by a bridge wire generating heat and a cavity for storing the

DT n: et L rahiTp R R d S S PPl Penbld Bl podless RIS AL AmoPEN N0

end portion theréof IS close a cover ne r, the cover nenber 1s forned
separately from5 a, peripheral wall rtion formng t cavity, and
further, PI?@Vcea'\ﬂ??chﬁﬁfli PFORL HF 1 nag?icziﬂn A §ETh Ifdgr(ah? o?ﬁf%&ntq:he
peripheral wall portion, a header closing one end opening of the charge

hol der and nov exoiviesn nesrbee POl tate ©t¢eFrénd topmiHyl biatRe eidrdfe

hol der. The present invention provides an electric type initiator conprises

a conductices pinsdpe teanamitlity avrehectadicieaeigy tamd dandge wire and a
header for hol ding the conductive pins. The header is nmade of a resin

material . (The charge.Rokderi iy, fiihsdneut Wbyt gt heydgpdes cgenber and

may be jointed to an outer circunferential surface of the header nenber

Nanely, t@%Jﬁﬁ%%%% is to provide an electric type initiator which

can be used for any seat belt pretensioner system activated
by a gas generated from a gas generator and can be easily
manufactured, an initiator assembly and a gas generator for
pretensioner.

The present invention relates to an electric type
initiator which comprises a priming to be ignited by a
bridge wire generating heat and a cavity for storing the
priming, wherein, the cavity is formed in a cylindrical
shape and an opening end portion thereof is closéd by a
cover member, and the cover member is formed separately
from a peripheral wall portion forming the cavity.

And, the present invention relates to an electric
type initiator which comprises a priming to be ignited by
a bridge wire generating heat and a cavity for storing the
priming, wherein the cavity is formed in a cylindrical
shape and an opening end portion thereof is closed by a

cover member, the cover member is formed separately from



Sinvention provides an electric type initiator which conprises a header

menber hol ding at | east one conductive pin, a cavity defined at an end
surface of the header nmenber and a primng stored in the cavity to be
ignited by a bridge wire generating heat, wherein the cavity is defined

i nside a charge hol der including an annular circunferential wall provided
at an end surface of the header nenber, and the charge holder is jointed to
an outer circunferential surface of the header nenber. 6 The cavity

formed in the electric type_ initiator may bhe fin i, nsi |1ic cap
member i n2aPEYIHF) ’fac]alw%]ﬁaﬁeorvﬁjt%nag?%ﬁyréﬁg%glgn%aﬁgt%’heag@a gg%gjf%’{’he
electric type initiator. Alternatively, the cavity formed in the electric
type inititd€orcailtHeC BPFAEEG S fsiCde 1HeT ERatgE IR herEdFRF ™M Bnnul ar
circunferential wall provided at an end surface of the header nenber, and

t he outsi déeofpdhepbbharde wlrdlldavorsicoveredied dirt héosdtnd | 9recapdnenber.
The present invention provides an initiator assenbly, that is, an initiator

assenbly %%@Hiir&% F ene ehate abavwrwese kbedvelrenbnbert ypedingittors and
a collar menber for fixing the electric type initiator. For exanple, the

present | NG OlL BT 0¥LAS% b AL ALARARSHUB] ge i ch compri ses an
electric typeinitrator tobe actlvateg by an activating signal and a

The present invention provides an electric type
initiator comprises a conductive pin for transmitting an
electric energy to a bridge wire and a header for holding
the conductive pins. The header is made of a resin
material.

The charge holder is fitted outwardly to the header
member and may be jointed to an outer circumferential
surface of the header member. Namely, the present
invention provides an electric type initiator which
comprises a header member holding at least one conductive
pin, a cavity defined at an end surface of the header member
and a priming stored in the cavity to be ignited by a bridge
wire generating heat, wherein the cavity is defined inside
a charge holder including an annular circumferential wall
provided at an end surface of the header member, and the

charge holder is jointed to an outer circumferential

surface of the header member.



2collar nmenber for fixing the electric type initiator, wherein the electric
type initiator conprises a header nmenber holding at | east one conductive
pin, a cavity defined at an end surface of the header nmenber and a primng
-stored in the cavity to be ignited by a bridge wire generating heat. And
the cavity is defined inside a 7 metal lic cap nmenber which is in a
cylindrical shape with a top and engages with the header nenber. Further,
the present invention is an initiator assenbly which conprises an electric

type initiator tq,bhe act.iva b ti i S| gnal . C menber
for fixing the el%élcet Ff_’lé’lttfp%%%rlﬂ%’dl 3?10?,89' grggi@% %gy%eeg?ﬂltgl %)Le%lganﬁlti at or
conprises a header hol ding at |east_one conductive pjn, a cayity defjned at
an end suPadeineRel 8IS andRIA L bhhE S2Br MRTRPSt bR el FRIERETERALY to
be ignited by a bridge wire generating heat. And the cavity is defined

i nsi de a cfeame widihder tonce gk agnantanthelhed denrd ertdva iedle a1 ¢ frve ded at
an end surface of the header nenber, and the outside of the charge hol der
is coveredpidiutbe.netallic cap nenber. The present invention provides a
gas generator for pretensioner which uses the above-described electric type

initiator of theadiflervassemiine &y exaiRhmed NenPERSCR ddWenLi on

provi des a gas generator for pretensioner which conprises any one of the
type initiator may be defined inside the charge holder
including an annular circumferential wall provided at an
end surface of the header member, and the outside of the
charge holder is covered with the metallic cap member.

The present invention provides an initiator
assembly, that is, an initiator assembly comprising one of
the above-described electric type initiators and a collar
member for fixing the electric type initiator.

For example, the present invention provides an
initiator assembly which comprises an electric type
initiator to be activated by an activating signal and a
collar member for fixing the electric type initiator,
wherein the electric type initiator comprises a header
member holding at least one conductive pin, a cavity
defined at an end surface of the header member and a priming

stored in the cavity to be ignited by a bridge wire

generating heat. And the cavity is defined inside a



sabové-described electric type initiators) a collar nenber for fixing the
electric type initiator, a cup nenber having a | ower opening portion fixed
to the collar menber to partially surround the initiator and a gas
-generating agent 8 | oaded in a space portion between the cup nenber and
the electric type initiator to be ignited and burnt by the activation of
the initiator. And, the present invention provides a gas generator for
pr et ensi oner whi ch conprises any one of the above described initiator

assenblies i.n N n trig type.pLnkitiat ; I gﬁpQgr or
fixing thé“eeﬁaec#%cg?gpgglhﬁllceﬁra olré,lﬂaléu%}lrrgn%é’rﬁhq%/ﬁ\ggg ?éa r opetnllg ng
portion fixed to the collar nepber of the jnitiator assenbly to partially

surrounds & H® id a8 aGfF a8 §BReRIHYF aBBRPFoaded into a space
portion formed between the cup nenber and the initiator assenbly to be

i gnited and burntFusythére, athevatriesent ihvengiloratios assépbibiathe present
i nvention provides a nethod of manufacturing an electric type initiator
whi ch conprd s&sb By St epchaf conprtiisers arc\Wliawttcal tebar geihdladesr ftos Ber m ng
a cavity to a header holding a conductive pin) a step of press-loading a

primng i nid £p. 08y SPACEe h vERG ANIY Bn Dipl dfl Andod15ECRCAb AL A8 AY an
openi ng end of the charge holder by a cover nenber to close the cavity.

fixing the electric type initiator, wherein the electric
type initiator comprises a header holding at least one
conductive pin, a cavity defined at an end surface of the
header member and a priming stored in the cavity to be
ignited by a bridge wire generating heat. And the cavity
is defined inside a charge holder including an annual
circumferential wall p;ovided at an end surface of the
header member, and the outside of the charge holder is
covered with the metallic cap member.

The present invention provides a gas generator for
pretensioner which uses the above-described electric type
initiator or the initiator assembly.

For example, the present invention provides a gas
generator for pretensioner which comprises any one of the
above-described electric type initiators, a collar member
for fixing the electric type initiator, a cup member having

a lower opening portion fixed to the collar member to

partially surround the initiator and a gas generating agent



.Detalled Description of the Invention 9 The electric type initiator of
the present invention is characterized in a structure for formng a cavity
storing a primng as well as nmaterials of a header holding a conductive

-pin. Particularly in the electric type initiator characterized in the
structure for the. cavity, contact between the bridge wire converting an
electric energy to a thernmal energy and the primng to be ignited and burnt
by the bridge wire generating heat, and connection between the bridge wre

and the c uct i v LN soi LIy ri r ridge wre
are securgggug%% fﬁ?%h%#?g%ogﬁﬁf{éhagggbgﬁé gg%%d%??vgggﬁ%Iggﬁu?ﬁgg%eader
hol di ng the conductive pi.n s obtained., This elecgtrical, type [nitiator can
be used i ®XPYEE Geh¥PSt I iftoh BAT aFP Bfy HHYE geéagnégr]%‘f%’?t)rb?orthae seat

belt pretensioner so that the reliability in the activation of theses
safety systeticahipe efhddeedinihiatRar words, the electric type initiator
of the present invention includes a primng to be ignited by a bridge wre
generati ng heat aidl a ttaviptre feart siiroremgibhepppiviideys avgersegentehmtcavity i s
formed in a cylindrical shape and has an opening end portion closed by a

cover menhey, ndeLAEi6AEY WIBIDET cbaphAldBdl sepacalelor f€Ra appeid pheral

wal | portion formng the cavity. The cavity
described initiator assemblies including an electric type
initiator and a collar member for fixing the electric type
initiator, a cup member having a lower opening portion
fixed to the collar member of the initiator assembly to
partially surrounds the initiator and a gas generating
agent loaded into a space portion formed between the cup
member and the initiator assembly to be ignited and burnt
by the activation of the initiator assembly.

The present invention provides a method of

manufacturing an electric type initiator which comprises
a step of mounting a cylindrical charge holder for forming
a cavity to a header holding a conductive pin, a step of
press-loading a priming into an inner space of the charge

holder and a step of closing an opening end of the charge

holder by a cover member to close the cavity.

Detailed Description of the Invention



210 * storing the primng can be defined by a cylindrical charge hol der

formng the peripheral wall portion, a header closing one end opening of
t he charge hol der and a cover nenber closing the other end opening of the

-charge holder. The charge holder formng a circunferential wall of the

cavity and the header closing one of opening ends of the cavity are forned
separately. Alternatively, the both nenbers can be fornmed integrally. That
is, the charge hol der and the header can be forned integrally by

i nj ecti on-nol di ngfhtoer g%%éﬂlkce tygcf_ Eh%t%ag Jgkﬂ%r @@qeh@;h%%egl

fornmed separ at el € connec eac Powever in this e ectrlc

type initiator) the cover nber cI05|n eni nd an _end
surface opposiRareetend 2 ]s‘hr?aﬁErBFtt%ffeec %?g ﬁB‘Ild’eq(' acl%égatﬁ'y t he

header) of the cavity for storing the primng is required to be separated
fromthe ctagemhol derinimgsas wobtasaaherpril| f§ pshpress heddedngn the
opposite side to the cover nenber inside the cavity, and then the cavity is
cl osed by & heotdvet irenipdm . Byp pr essull@adiyngi h hehpr ieleawt £ het hegpepposi t e
side to the cover nenber inside the cavity, the primng can securely

contact thg ¥{gdgsrWh8ratkerized in the structure for the cavity,

contact between the bridge wire converting an electric
energy to a thermal energy and the priming to be ignited
and burnt by the bridge wire generating heat, and
connection between the bridge wire and the conductive pin
transmitting an electrical energy to the bridge wire are
secured, and further, no gap between the conductive pin and
the header holding the conductive pin is obtained. This
electrical type initiator can be used in a gas generator
for an air bag and a gas generator for a seat belt
pretensioner so that the reliability in the activation of
theses safety system can be enhanced.

In other words, the electric type initiator of the
present invention includes a priming to be ignited by a
bridge wire generating heat and a cavity for storing the
priming, wherein the cavity is formed in a cylindrical
shape and has an opening end portion closed by a cover
member, and the cover member is formed separately from a

peripheral wall portion forming the cavity. The cavity

10



JIn other words, the charge holder is closed by the header and the cover
menber opposi ng each other, and generally, an end portion of the conductive
pin inserted into the header is arranged in the opposite side to the cover

-menber in the cavity. A bridge wire capable of converting an electric
energy into a thermal energy is connected on a top end of the conductive
pin. By press-loading the primng in the bridge wire side, i.e., in the
opposite side to t he cover nenber, the prining can securely contact the

bridge W t \’ I he
primng ca% be 1gni teé) un algﬁﬂ%ﬁ da&%?n% g?vﬁl;rlgf%g%g?gﬁl %a%ga% W th
an electric energg Addltlgna (%% due t dlrecE cont act. be ween t he
prinming aft@MAFF prPEPE Hi FE° }éﬁﬂa %plrl?’r‘éf 98 &5 123 “Styphnat e
di sposed in the vicinity of a bridge wire in order to burn a primng is not
requi red. cligerigforene aeh8adreatiard £ ubger chRE IenNaloiwEntidhér € ovfE
initiator is used can be elimnated. As a result, if such characteristics

are provi geethbdd diofssitne dithé pad i@ eomeninigt bat bhewbhalhgeahohdesasi | y
manuf actured and reliable in activation w thout generating any |lead at the

activation. 12 Tmec%%%r ne1QRl NG AR £§ % U @6Rf 0k e LRVIA YL WH ch
stores the primng holds conductive pin for

the cavity and the header closing one of opening ends of
the cavity are formed separately. Alternatively, the both
members can be formed integrally. That is, the charge
holder and the header can be formed integrally by
injection-molding or the like. Or the charge holder and
the header are formed separately to be connected with each
other.

However in this electric type initiator, the cover
member closing a opening end (i.e., an end surface opposite
to the end surface of the charge holder closed by the
header) of the cavity for storing the priming is required
to be separated from the charge holder. This is because
the priming is press-loaded in the opposite side to the
cover member inside the cavity, and then the cavity is
closed by the cover member. By press-loading the priming
in the opposite side to the cover member inside the cavity,

the priming can securely contact the bridge wire.

11



n

Jtransmtting an electric energy to the bridge wire. The header is
preferably nmade of a resin material. The above-described initiator is
structured such that, for exanple, two conductive pins are inserted into

t he header, and end portions of the two conductive pins expose at the end
surface of the header. The bridge wire is connected on the conductive pins
to be able to electrify the end portions of the conductive pins, and the
primng is press-loaded to contact the bridge wire. The primng may be

press-|oaded in gthf ; J@W@fdéh%a@ eyl 'ﬂgder'w@id&Paigec*ﬂgls%% JPrimeg a

cavity is nounte e header and the primng Is press-loaded into an

t | de th it Ther eaf t th mb
connoot ed HAR 467 o 18 i (1 ( HEMBRr G 089 AR g Bhui £ St o ng

the primng is closed. V%en the conductive pins receive an electric signal,
the bri dgwesierayerer anesnkeae ol 9yne £ ethRd COMAN A eV PrPAPNG D SE TS

t hereof break a container formng the cavity which stores the primng and
are di schanpesl owéshdadethe preseahgiedvent i ne poppodds,e rel dei ng tthd he
above-described electric type initiator, an electric type 13 initiator

whi ch has cao&@@rﬁ%%&stﬂrp dHe MBLGEKY S T0rm i hegheqdere hod glhpgea oronduct i ve
pin. Mre specifically, in such electric type initiator, a header which
hol ds a conduct ive pi0.and ol oses 2180d SH{acE thethe LWkLYay is
connected on a top end of the conductive pin. By
press-loading the priming in the bridge wire side, i.e.,
in the opposite side to the cover member, the priming can
securely contact the bridge wire. And, as the priming
contacts securely the bridge wire, the priming can be
ignited unfailingly by the bridge wire generating heat with
an electric energy.

Additionally, due to the direct contact between the
priming and the bridge wire, a conventional primer such as
lead styphnate disbosed in the vicinity of a bridge wire
in order to burn a priming is not reguired. Therefore, a
lead material under the environment where the initiator is
used can be eliminated. As a result, if such
characteristics are provided, it is possible to realize an

initiator which can be easily manufactured and reliable in

activation without generating any lead at the activation.

12



Sstoring the priming is made of a specific resin material. The electric type
initiator in which the header is forned in the above-described manner can
be produced nore easily at a | ess cost than the one in which the header is

-formed of a nmetal. If the header is nmade of the above nmentioned resin
material, it is possible to avoid, as much as possible, a case such that
the primng absorbs noisture to deteriorate due to perneation of water into
the header . Wth such a header, the initial performance of the initiator

can be exhibited gxen aldgr 8183000 {4 BnhoRGANAIL0000T cHigMR adley an

aut onobi | e envi ronne electric type initiator w ove
described structure can constitufe a _gas generatQr faqr pretensioner

t oget her Wiltifh £ePr&p r?é‘r?oé’rrJf‘i‘k?gnghgllréiselaec‘f?{lguf:ﬁ}é’qprﬁWat§'8F, a cup
menber having a | ower opening portion fixed to the collar nmenber to
partial | y tsanoundtihe Bmni eilatcr ahdenegay dencrtee ipyidgenwirsadedChaito a
space portion forned between the cup nenber and the 14 electric type

initiator exdoeri goi ped rancdhi iy nhaby af actieo@ihomaafertinel initiator. The
initiator assenbly of the present invention is characterized in that the

outside of a stomng GNDeseat ik Prim pdakiore 15 t HErGAYLLIEG | SuERVered
with a netallic cap nmenber . Accordingly, even i f the cavity is defined by
a member T%%%fﬁngrgigﬁp e{e@ﬁ%’c A 88%19% %@%§W¥¢@riggg§ted into

the header, and end portions of the two conductive pins

expose at the end surface of the header. The bridge wire

is connected on the conductive pins to be able to electrify

the end portions of the conductive pins, and the priming

is press-loaded to contact the bridge wire. The priming

may be press-loaded in such a manner that a cylindrical

charge holder forming a cavity is mounted to the header and

the priming is press-loaded into an internal space (inside

the cavity). Thereafter, the cover member is connected to

an opening end of the charge holder, and the cavity storing

the priming is closed. When the conductive pins receive

an electric signal, the bridge wire generates heat to

ignite and burn the priming. Flames thereof break a

container forming the cavity which stores the priming and

are discharged outside.

The present invention provides, relating to the

above-described electric type initiator, an electric type

13



~of the resin material broken by conbustion of the primng are kept inside
the cover nenber. Nanely, the initiator assenbly of the present invention
conprises an electric type initiator to be activated by an activating
-signal and a collar nmenber fixing the electric type initiator, and is
characterized in that the electric type initiator conprises a header nenber
hol ding at | east one conductive pin, a cavity defined at an end surface of
t he header nmenber, a primng stored in the cavity to be ignited by a bridge

wire genegatin tho%f‘twhalgglh gsC@veﬁxrsét%%{lh;t%healg%qn&y%%eqﬁ'sc@orn&t@Ilc

cap mermber i engages Wt The present
i nvention also prOV|des an initjator assenbly

defi ned i hsrde HP thaP§e 2hGOTd RabY figPam amﬂﬁ%ﬁ ﬁPffdﬁiﬁ€%1¥allﬁaH
provi ded at 15 an end surface of the header nmenber and the outside of the
charge hokder iesl eovet ed twipteh itrret hetakli @ d|pdenrbehich haidscase, a
fitting structure and/or a fitting shape to fit an inner circunferenti al
surface ofohlddEiwé | pencapdeimese s Sadesindablyr f acged fattten catéry
circunferential surface of the charge holder. In such fitting structure,

the entlrgéygfﬂé(¥ﬁénggfﬁgﬂ% ak ﬁHHEaBQ af sbhe ichad Gee 9hdgh tegifaarmed in

such a shape or a structure To abut the inner surface of the netallic cap.

O itis deSIrab&%e e%ectrlc type initiator in which the header is
formed in the above-described manner can be produced more
easily ét a less cost than the one in which the header is
formed of a metal. If the header is made of the above-
mentioned resin material, it is possible to avoid, as much
as possible, a case such that the priming absorbs moisture
to deteriorate due to permeation of water into the header.
With such a header, the initial performance of the
initiator can be exhibited even after standing for a long
period of time under an automobile environment.

The electric type initiator with the above-
described structure can constitute a gas generator for
pretensioner together with a collar member fixing the
electric type initiator, a cup member having a lower
opening portion fixed to the collar member to partially
surround the initiator and a gas generating agent loaded

into a space portion formed between the cup member and the

14



“the outer circunferential surface of the charge holder is forned at | east
in such a shape or a structure extending in the circunferential direction
to be able to abut the netallic cap nenber. For exanple, even if a portion

-of the outer circunferential surface of the charge holder is fornmed to have
a flat surface along an axial direction of the charge holder, the flat
surface is desirably provided with circular arc shaped protrusions to abut
the inner surface of the nmetallic cap nmenber. Thus, it is possible to

prevent th rimng from,spil.ling o f ot g ol T, arge

hol der caﬁﬁg%%%ﬁ%eﬁy % éngﬁﬁﬁféktﬁgagelé f?&éi??&ﬁéﬁi& i§§ %%I, such
as an annul ar, shape or a cylindrical shape with a top. The charge holder is
16  desi &1V 3 ol PR eBft §htthe eat®FOkenber at an outer circunferenti al
surface of the header nenber side. For exanple, an annul ar groove is forned
at the header nember indrd atbdackseadbdpemiinghsf niresensr §avealitdan jiss
received in the annular groove . The charge hol der accomobdated in the

groove nmay:nRe-4 Ot &t edetioihhenaitr ewd enandidé Sfird aseoofi nghehammau aro fr oove
at its outer circunferential surface. The charge holder nay be jointed to

the headekﬂgagyympy%cppygnti Pg'EXvﬁ@@M1ﬂ@”é&W@rgﬁF99@%-alﬂe@@ﬂﬂf@lar

ul trasoni c wel'ding I's pre era . I'n a’case of jointing these by the
surf ace of 4na<ciibe’ RRARA (1AEYcnarse Rel GRF P&  dinied el 1o t he
header nmenber . Further, it is possible to prevent the bridge wire which

a member made of a resin material, pieces of the member made

of the resin material broken by combustion of the priming

are kept inside the cover member.

Namely, the initiator assembly of the present
invention comprises an electric type initiator to be
activated by an activating signal and a collar member
fixing the electric type initiator, and is characterized
in that the electric type initiator comprises a header
member holding at least one conductive pin, a cavity
defined at an end surface of the header member, a priming
stored in the cavity to be ignited by a bridge wire
generating heat and the cavity is defined in a cylindrical
metallic cap member with a top which engages with the header
member.

The present invention also provides an initiator

assembly in which the cavity is defined inside the charge

holder having an annular circumferential wall provided at

15



Sconverts an electric energy into a thermal energy frombeing cut off. In a
preferred enbodi nent of the present invention, either an opening portion or
a breakabl e portion or both of themnay be formed at a circular portion

-formed at an end portion of the metallic cap nmenber. The breakabl e portion
is formed to be broken by conbustion pressure of the primng. For exanple,

t he breakabl e portion can be obtained by naking the circular portion of the
nmetallic cap 17 menber partially thinner or by formng a radial shaped or

closed shaped NPLGN AlcLNee U MBI HERBe UG LS QRN {e POELLRD. | S
formed at e clircular portion o e netallic cap nmenber, 1t is possible
to adjust an ejecting direction of conbustion flanmes of the primng or an

i nt ensi ty QhFEeatdar i fecor cEPacYioR b et RE S50Si 1 SRRMTBP L - di Bhet er
of the opening portion. When the opening portion is forned, the cover
menber degsiriablgaseal 8 fhétdad t3t ¢ touespad /ofr thef thpimsnsdrane beder to
keep the primng in the cavity. The cap nenber is desirably fixed together

with the helaglein neRer bY refunfd rgn t helcelkdasenderthdhme tatinel ared¢apl i ¢
cap nenber is fixed reliably, and even if the primng is burnt, the cap

menber i s {&tbap! yshaled:soldh 11 bRhbladd APSoubby O AdEnPoesstliar

i nventi on, en the electric type Initiator is provided such that the
surface of the charge holdexr. In such fitting structure,
the entire outer circumferential surface of the charge
holder is formed in such a shape or a structure to abut the
inner surface of the metallic cap. Or it is desirable that
the outer circumferential surface of the charge holder is
formed at least in such a shape or a structure extending
in the circumferential direction to be able to abut the
metallic cap member. For example, even if a portion of the
outer circumferential surface of the charge holder is
formed to have a flat surface along an axial direction of
the charge holder, the flat surface is desirably provided
with circular arc shaped protrusions to abut the inner
surface of the metallic cap member. Thus, it is possible
to prevent the priming from spilling out of the charge
holder.

The charge holder can be formed in a shape with at

least a circumferential wall, such as an annular shape or

a cylindrical shape with a top. The charge holder is

16



“headér nmenber is fornmed to hold at |east two conductive pins, a bridge wire
is electrically connected on top ends of the conductive pins. The bridge
Wi re can convert  en electric energy into a thernal energy. The top ends of
-the conductive pins (i.e. , where the bridge wire is connected? are
desirably flush with the end surface of the header nenber. 18 Since the
end surfaces of at |east two conductive pins are flush with the end surface
of the header nenber, an operation of jointing the bridge wire to the

conducti ve, pj o] jer.apd. it J SSi vol d ge of the
bridge w rdeéjéa?éaagﬁrrg%}nq%%esés)l gg&i r?géats%gpprrﬁkgnb%gll Oa\t:\l zf?]’heoglt)%\?ren-adescri bed
initiator assenbly, by the conductive pins of the electric type initiator
recei vi ng G GYBEEFRE tdignat U T tAEShPIfddd i FB2JERe ™R Fedt %o i difiTe and
burn the primng. Flanmes thereof break a container which forns the cavity
storing texamphenganamenulardiseRragdd Sorsiadk atAtthehfeadem membehe
initiator assenbly of the present invention, as the netallic cap nenber is
di sposed ciisidleddie exohtapeaetnahd EhtheroBatrhe tadider dfs theceleetirin type
initiator, broken pieces of the container which forns the cavity are

remai ned i d N G@Pa PegPEbvehel fige ”@lfaag%;écﬁéﬁﬁ%% a@Imd 4 £F elihenelgetric
type initiator starts activation. In relation to the above-descri bed

initiatorgroove may be jointed to the circumferential surface of the
annular groove at its outer circumferential surface. The
charge holder may be jointed to the header member by
conventionally known various methods. In particular,
ultrasonic welding is preferable. In a case of jointing
these by the ultrasonic welding, by performing shear joint
at the outer circumferential surface of the charge holder,
the charge holder is jointed securely to the header member.
Further, it is possible to prevent the bridge wire which
converts an electric energy into a thermal energy from
being cut off.

In a preferred embodiment of the present invention,
either an opening portion or a breakable portion or both
of them may be formed at a circular portion formed at an
end portion of the metallic cap member. The breakable
portion is formed to be broken by combustion pressure of

the priming. For example, the breakable portion can be

obtained by making the circular portion of the metallic cap

17



-assenbly, the present invention also provides an electric type initiator
characterized in a structure of fixing a charge hol der which defines a
cavity stori.ng a,primng. Nanely, the present invention provides an

~electric type initiator which conprises a header nenber holding at 19
| east one conductive pin, a cavity defined at an end surface of the header
menber and a primng stored in the cavity to be ignited by a bridge wre
generating heat, wherein the cavity is defined inside a charge hol der

h i t I } ; f th
raving an OfkeL SLECYIISPILLale uel brPhov e ol anand surdagseRlothe
outer circunferential surface of the header menber. Further, _ the eIectrlc

type |mt|%&%?e8fspﬁ?ﬁﬂwﬁﬁﬁﬁ |ﬁ&eﬁHQNF%ﬁ%VﬁaésQ?ﬁﬁﬁﬁ?ng b o5 5% ted by
the bridge wire generating heat and a cavity storing the prining. The
cavity is deembdgcybirrdarcdl s yEonmeAaps, tdwed dimcwpeni Rgrdnicdh o€l bBed by a
cover nenber. The cover nenber nmay be forned separately froma periphera
wal | portimatf DI Acngabhaeadart,y.i tThies qayvs ¢ ¥b 30t bngdt e PrainTidige daynge
defined by the cylindrical charge holder form ng the peripheral wal |

portion, t&&@ee%h S0 dih @€ 5 B8R FARANd N0 BF thiae ohar geghghdem and the
cover nenber closing the other end opening of the charge %older. The charge

hOlderf(ﬂ{%@gngl%yC%MggﬁofenEIaIe%%é of ejectlon by the position

and/or a diameter of the opening portion. When the opening
portion is formed, the cover member desirably seals the
cavity off outside of the cap member in order to keep the
priming in the cavity.

The cap member is desirably fixed together with the
header member by crimping the collar member. Thus, the
metallic cap member is fixed reliably, and even if the
priming is burnt, the cap member is reliably held.

In the initiator assembly of the present invention,
when the electric type initiator is provided such that the
header member is formed to hold at least two conductive
pins, a bridge wire is electrically connected on top ends
of the conductive pins. The bridge wire can convert en
electric energy into a thermal energy. The top ends of the
conductive pins (i.e., where the bridge wire is connected)
are desirably flush with the end surface of the header

member.

18



‘of the cavity and the header closing one of opening ends of the cavity may
be formed separately or integrally. That is, the charge hol der and the
header may be formed 20 integrally by injection-nmolding. O, the charge

~hol der and the header are fornmed separately to be joined to each other . In
this electric type initiator, the cover nenber which closes a opening end
(i.e., an end opposite to the end surface of the charge hol der cl osed by
t he header) of the cavity serving as a primng storing space is desirably

formed separatel g fyomtpe char g 1Y des - oFhhs e Pecapss LBaARIdIVg is

press-loaded in the side opposite to the cover nenber 1nside the cavity and
then the cavity is osed by the cover nenber. B ess- |l aadi ng t.he primng
in the si&&qﬁnﬁﬁﬁtédYﬁgtﬁé¥805§F ﬁﬁ%b@Pﬁ %ﬁ%e°¥hg Ea F?é?riﬁ%%ﬁ?ﬁ1ng can
contact unfailingly the bridge wire. That is, the charge holder is closed
by the headerr&ih then @fcroekbee WAPCRTAAgepHaFIdER SPFoSPRE U Eaeh
other. Top portions of the conductive pins inserted into the header are

usual | y dirsiposegecomebeesisdenpposiie {e phestdle btendbepidnsi dandege
cavity. The bridge wire capable of converting an electric energy into a

thermal engr @hd $rGUYEGHEFe 0 e iGN HUICTH s Hi D62 dBY oS plrAafting. t he
primng in the bridge wire side i . e. in the side opposite to the cover

gfimr)n.ern - he bl g‘éx{}g G0 4B59LL AW G006 AEh 1 £NS Y A8 thb ey S hbe
conductive pins of the electric type initiator receiving
an electric signal, the bridge wire generates heat to
ignite and burn the priming. Flames thereof break a
container which forms the cavity storing the priming, and
are discharged outside. At that time, in the initiator
assembly of the present invention, as the metallic cap
member is disposed ocoutside the container which forms the
cavity of the electric type initiator, broken pieces of the
container which forms the cavity are remained in the cap
member, being not discharged, even after the electric type
initiator starts activation.

In relation to the above-described initiator
assembly, the present invention also provides an electric
type initiator characterized in a structure of fixing a
charge holder which defines a cavity storing a priming.

Namely, the present invention provides an electric

type initiator which comprises a header member holding at

19



.21 'the bridge wire, the primng can be surely ignited by the bridge wire
generating heat wwth an electric energy. Wth the direct contact between
the primng.and the bridge wire, a conventional prinmer such as | ead

~styphnate disposed in the vicinity of the bridge wire i.n order to burn the
priming is not required. Therefore, a |lead material can be renoved in an
envi ronment where the initiator is used. As a result, if such
characteristics are provided, it is able to realize an initiator which can

pe east 1y TROUt afl MIeh Al Do TRLA 2l Bal] (QPAEALIAMN Wd %gg&ﬁ%@%@g any

| ead at the activation. primng is not press- ove
descri bed nanner, the charge hol der and,the cover nmber_.may be, forned
ntegral 1y THE RRLCHALEHPBEA=BReRt PF i iRge SHATT sl HAS G FicEAre

such that two conductive pins are inserted into a header to have to

portions thereohibsgfobedaoknigeridisar faaereft itne headler whenringehtire is
connected on the top portions of the conductive pins to apply an

el ectri ci tyatheyebet de€tinednd na igte rd rchd sgpriessdkaated ity contarctu s he
bridge wire. The primng may be press-loaded in such a manner that a

cylindrical; £0anhgerReltde fwim ngravGaMdd Yat SafouRlekdPrhbe Readaie and the
primng is press-|oaded 22
header member, and the charge holder is jointed to the
header member at an outer circumferential surface of the
header member.

Further, the electric type initiator of the present
invention includes a priming to be ignited by the bridge
wire generating heat and a cavity storing the priming. The
cavity is formed cylindrically in shape, and its opening
end is closed by a cover member. The cover member may be
formed separately from a peripheral wall portion forming
the cavity. The cavity storing the priming may be defined
by the cylindrical charge holder forming the peripheral
wall portion, the header closing one end opening of the
charge holder and the cover member closing the other end
opening of the charge holder.

The charge holder forming the circumferential wall
of the cavity and the header closing one of opening ends

of the cavity may be formed separately or integrally. That

is, the charge holder and the header may be formed
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‘into‘an internal space (cavity). Thereafter, a cover member is connected to
an opening end of the charge hol der and closes the cavity storing the
priming. In.relation to the above-described electric type initiator, the

“present invention nmay al so provide an electric type initiator characterized
in mterials for a header hol ding conductive pins. Mre specifically, in
such electric type initiator, the header holding the conductive pins as
wel | as closing an end surface of a cavity storing a prining is formed of a

parti cul arlr[,ﬁggpaﬁ& *rgll ]Dégtﬁoﬁa &1 1 d;éie BLeCLfbCe PSe'tﬁ‘éih@Eoéxadto ‘he

including a der ove cr’béd manner, S as CONpAr &

case of formn e header w th netal nufacturing thereof is easier and
ranuf act urkify RRAASE BT RTRERLEBR ALY IS REadBi 1P FOraRah o1t 1, ‘
above-nentioned resin material, it is pOSSIb|e to avoi d, as nuch as
possible, a caselﬂnﬁh%ﬁa@lﬁﬁéqmqrﬁY@eab§é¢b§ﬁﬁﬁstUhe tovest aremrare due
to perneation of water into the header: Wth such a header, the initial

per f or managéh Déh t ok Bist imatoare reiang ben éx hiibiet.ed aeveémdfbﬁposti&rwwtg fioe a
long period of time under an autonobile environment. The electric type

initiator Wdhdhesaboye QE%CEhla%eStHdJP&élf €c £88 QOB itk %eaacﬂé‘é) ggper at or
for 23 pretensioner, together with a collar nenber fixing t

the cavity serving as a priming storing space is desirably
formed separately from the charge holder. This is because
the priming is press-loaded in the side opposite to the
cover member inside the cavity and then the cavity is closed
by the cover member. By press-loading the priming in the
side opposite to the cover member inside the cavity, the
priming can contact unfailingly the bridge wire. That is,
the charge holder is closed by the header and the cover
member which are provided opposite to each other. Top
portions of the conductive pins inserted into the header
are usually disposed in the side opposite to the cover
member inside the cavity. The bridge wire capable of
converting an electric energy into a thermal energy is
connected to the conductive pins. By press-loading the
priming in the bridge wire side i.e. in the side opposite
to the cover member, the priming can unfailingly contact

the bridge wire. Since the priming unfailingly contacts
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Selectric type initiator, a cup nenber having | ower opening end portion
fixed to the collar nenber to surround partially the initiator and a gas
generating agent | oaded into a space portion forned between the cup nenber

~and the electric type initiator to be ignited and burnt by an activation of
the initiator. In accordance with the present invention, it is possible to
provide an initiator device, an electric type initiator, an initiator
assenbly and a gas generator for pre tensioner which are reliable in the

activation %ﬂ%ﬁ%@%%f@éi | ¥nEBpYE 4Gt &hn FAE td eHb a4l Yohl e i} adléi C
B’

type initiator e present invention, since a cavity storing a primng

is closed by a cover nenber, the primng.taq be ignited.and burnt by a

t her mal eﬁﬁkﬁg%fwérﬁrﬁ&&@ﬁﬂﬁﬁp%aﬁeﬁg %ﬁﬁhyT%agg C%ﬁ%ft%%eﬁgﬁw)/from
the side to be closed by the cover nenber. Further, as the bridge wire is
di sposed in the $iidd Wi & itnRc Hrdgn YCEsPLEHGER LS 8& THATAARE D¢ he
primng contacts unfailingly the bridge wire and a contact state is

mai nt ai nethriBygé st ag & heorlventiionalyperimetistoh dy 1hedaboayphdestcsi bed
manner, the electric type initiator can be manufactured nore easily. 24

In the inigd;alofe@SSLENY vk ittha yoesent baYaRld firet N8 SAFELYEStAIFMY the
primng is obtained inside the cap nenber nmade of a netal so that, even if

the CaVIt%ﬂésé¥q$9§g is not required. Therefore, a lead material

can be removed in an environment where the initiator is
used. As a result, if such characteristics are provided,
it is able to realize an initiator which can be easily
manufactured and is reliable in operation without
generating any lead at the activation.

If the priming is not press-loaded by the above-
described manner, the charge holder and the cover member
may be formed integrally.

The above-described electric type initiator has a
structure such that two conductive pins are inserted into
a header to have top portions thereof exposed on the end
surface of the header. A bridge wire is connected on the
top portions of the conductive pins to apply an electricity
therebetween, and a priming is press-loaded to contact the
bridge wire. The priming may be press-loaded in such a
manner that a cylindrical charge holder forming a cavity

is mounted to the header and the priming is press-loaded
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by a"nmenber such as the charge hol der nade of a resin nmaterial, pieces of
the resin material broken due to conbustion of the primng can be kept
inside the netallic cap nmenber. Accordingly, any solid nmaterial can be
prevented from di scharging, so that the initiator assenbly of the present
invention can be appropriately used in any seat belt pretensioner system as
long as it is a seat belt pretensioner systemto be activated by a gas
generated fromthe gas generator. If the cavity of the electric type

initiator ,storin h cl t he possi bl e
to press-léﬁﬂ’t%% %r?eg rﬁ %gfgéggggjgﬁh bu?§?¥% f%é ernaFEgkg}gy of

the bridge wire into the cavi_t Mor eover,, as t.he br W re di sposed
in the si MEMPRF LS RO EFTRY \FIQ %’r“e‘égef"&&@eﬁnldnglfdélht h@d’\ﬂ?)}’ ]t‘%w 3
primng contacts unfailingly the bridge wire and a contact state is

mai nt ai nechn®@ycIosabnghiehecast ey r & oryme e i aréming + his way, the
electric type initiator can be manufactured nore easily. 25 Bri ef
Description of the rewh 0gsnFit® theé SaBoveriieeadr sigetli enalc tuiieww shpwi ng one
enbodi nent of an electric type initiator according to the present

| nvent i on. Il:itgiagoﬁrs RpChenBl L6 Vi BW SO AInaY XDl or o igePocess of
manuf act UI’I ng a gas generator or pretensioner

electric type initiator characterized in materials for a
header holding conductive pins. More specifically, in such
electric type initiator, the header holding the conductive
pins as well as closing an end surface of a cavity storing
a priming is formed of a particular resin material.

In a case of the electric type initiator including
a header formed by the above-described manner, as compared
to the case of forming the header with metal, manufacturing
thereof is easier and manufacturing costs can be reduced.
When the header is formed of the above-mentioned resin
material, it is possible to avoid, as much as possible, a
case such that the priming absorbs moisture to deteriorate
due to permeation of water into the header. With such a
header, the initial performance of the initiator can be
exhibited even after standing for a long period of time
under an automobile environment.

The electric type initiator with the above-

described structure can constitute a gas generator for
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-‘which uses the electric type initiator shown in Fig. 1. Fig. 3is a

T

vertical sectional view of one enbodinent of an initiator assenbly which
uses the initiator according to the present invention. Fig. 4 is a vertical
sectional view of an enbodi nent of the initiator assenbly according to the
present invention. Fig. 5is a vertical sectional view of a gas generator
for pretensioner forned by using the initiator assenbly shown in Fig. 1.
Fig. 6is a vertical sectional view of other enbodi nent of an initiator

assenbly. géggnéng%oglé@lélef FEERACE MBI A hed@Ral 65 A1 R§adels 3t he

reference nuner hotes a conductive p|n the reference nuneral
denotes a brldg wre; the reference nunme char e holder t he

ref erence® CEYRAGEEE R £ t §: cYﬂé“?%?gfeﬁgglﬁgngP ESTHEE 26

a cover nenber; the reference nuneral 7 denotes a prim ng; the reference
nuneral 13nderreebiencéiked thethef epdled MEBPEF 20 FHOTYNE cup nmenmber:
the reference nuneral 22 denotes a gas generating agent; the reference
nuner al 7@adeniod by athel £cltie tioppendiat igatsorgertdmea t thgr ageea thumerdd d 80
denotes a netallic cap nenber. Preferred Enbodi nents of the Invention The

present i Ny i0Rpadd e weserd defleiNb8Ldlen the cup member and the
electric type initiator to be ignited and burnt by an
activation of the initiator.

In accordance with the present invention, it is
possible to provide an initiator device, an electric type
initiator, an initiator assembly and a gas generator for
pretensioner which are reliable in the activation and can
be easily manufactured.

Particularly in the electric type initiator of the
present invention, éince a cavity storing a priming is
closed by a cover member, the priming to be ignited and
burnt by a thermal energy of a bridge wire can be
press-loaded into the cavity from the side to be closed by
the cover member. Further, as the bridge wire is disposed
in the side where the priming is loaded inside the cavity,
the priming contacts unfailingly the bridge wire and a
contact state is maintained. By forming the electric type
initiator by the above-described manner, the electric type

initiator can be manufactured more easily.
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~hereinafter with reference to the draw ngs show ng one enbodi nent of the

present invention. Fig. 1 is an drawi ng of deconposed parts show ng one
enbodi nent of an electric type initiator according to the present
invention. In the electric type initiator showm in this draw ng, two
conductive pins 2 whose flange-like top portions 21 expose at an end
portion of a header 1 are inserted into the header 1 fornmed of a gl ass
fiber reinforced resin. The top portions 21 of these conductive pins are

connect ed to each other st @ ddas iie 3 5p encto-becslertiibiady

Desirably, these & "Connact &t ance wels These

can be connected to each other w th sol der seal homever in such a case,
an 27  addig iSa} t et BPF ARI( §hEhPAd i ng i okt 2 dneduifsids frithe&rar
requi red, which nakes the manufacturing nore difficult and costly. An
i nterval lretnvieen ntahie blfangeetda kesd opagor evemsiZitvé adrel eyridudeiMargd ns 2
is adjusted. The conductive pins 2 are inserted into the header 1, and in

order to WGk RémBBFELuRG of s t ke aBhiaelfe Aid1@Eram@@e |£BKkageebetnnveen the
header and the conductive pin, a knurl (concave and convex surfaces, a rib

or a boss faried, | erg@%f@sr%lfﬁ@ﬁsn&'e@m %f@gh s Sesih @Bk chor med

bet ween t hese ne he header 1 is nmmde resin materi al. The header

1is forme
é%é%ﬁgtgggto%hghgngri%g%% can be kept inside the metallic

cap member. Accordingly, any solid material can be
prevented from discharging, so that the initiator assembly
of the present invention can be appropriately used in any
seat belt pretensioner system as long as it is a seat belt
pretensioner system to be activated by a gas generated from
the gas generator.

If the cavity of the electric type initiator storing
the priming is closed by the cover member, it is possible
to press-load the priming to be ignited and burnt by a
thermal energy of the bridge wire into the cavity.
Moreover, as the bridge wire is disposed in the side where
the priming is press-loaded inside the cavity, the priming
contacts unfailingly the bridge wire and a contact state
is maintained. By forming the electric type initiator in
this way, the electric type initiator can be manufactured

more easily.
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‘where a top portion 21 of a conductive pin 2 is exposed is cylindrically
projected. The projected portion (hereinafter, referred to as a cylindrical
end portion.11) of the header 1 is fitted into a charge holder 4 fornmed in

“a substantially cylindrical shape to be a connecting portion between the
header 1 and the charge holder 4. These can be joined by an ultrasonic
wel ding. A cavity 5 is defined an end surface of the cylindrical end
portion 11 of the header and the charge holder 4. A primng 7 to be ignited

and burnt %&nﬁggggigt&%ﬁi (gf.engégt bl}%v}]ﬁ?&sw th an electric energy is

press-| oa avi a primng, a mxture 28 (ZPP) of

zi rconi uni potassi_um perchlorate is appropriately used. In the present
embodi nent, an oferd ngt ehd ﬁlVSFtﬁﬁﬁﬂghﬁgﬁélﬁ&%ﬁnvﬂ?wiSBQ¥lq t2€end
portion thereof opposite to the other where the circular end portion 11 is
fitted i neampbddimedtsaéhanhal eaf réd @t &v R riduint b2 EREedCROTEHNF sto the
step-notched. A cover nenber 6 which is forned separately fromthe charge

hol der 4 fardé éxgt aipeenphieral wal |l portion of the cavity 5 is fitted at the
outside of the stepped notch portion 42. The charge hol der 4 and the cover

menber 6_are j oi ady by, Ul d rasomh em¥eh e @q-ewT%wiﬁﬁ gaVielkdampid i gh
primng 7 is stored is closed and is covered fromthe external environnent.

The COVGrg?%@ﬁﬁsqo qmyﬂﬁfggt%ring a gas generator for pretensioner

which uses the electric type initiator shown in Fig. 1.

Fig. 3 is a vertical sectional view of one embodiment
of an initiator assembly which uses the initiator according
to the present invention.

Fig. 4 is a vertical sectional view of an embodiment
of the initiator assembly according to the present
invention.

Fig. 5 is a vertical sectional view of a gas
generator for pretensioner formed by using the initiator
assembly shown in Fig. 1.

Fig. 6 is a vertical sectional view of other
embodiment of an initiator assembly.

In the drawings, the reference numeral 1 denotes a
header; the reference numeral 2 denotes a conductive pin;
the reference numeral 3 denotes a bridge wire; the
reference numeral 4 denotes a charge holder; the reference

numeral 5 denotes a cavity; the reference numeral 6 denotes
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Scircular portion 61 for closing the cavity 5 and a peripheral wall portion
62 jointed to the stepped notch portion 42 . In the circular portion 61, a
breakabl e portion 63 is formed by making a part of the circular portion

“thinner or by formng a groove on the circular portion. A projection 64
jointed to the stepped notch portion 42 of the charge holder 4 is forned at
the peripheral wall portion 62. Wien the primng 7 is burnt, the breakable
portion 63 breaks prior to other wall portions to control an ejecting

direction _of, fla I n tin e ti n f 29 t.he flame or
the 11 ke 7o oSt BErbsL s e Snes G h RS n@ ¥ & par s
i ntensively, and thereby a gas generating agent can be ignited

unfailingl e,Qfﬁ?%@bFSJEENQﬁ?%ﬂP?sdePﬁﬁédatGQNk?§tebb§drﬁéﬁﬂ?%ﬁﬁt|on
42, wel ding can be performed easily and securely. The bridge wire 3

gener at es nhasrdly 2 dd¢metescaenepgnpefnber; dhe raheneticeanurgerEa hridt )
being inputted via the conductive pins and has an electric resistance. The

bri dge W dendtey degandgeabronciny @gehulakhley raffaeéabe hmieldl c7ov res)
The bridge wire 3 is forned of nickel-chronme-iron all oy referred to as

Ni chr one. FHSLE Y e LDECDL dae i L APy Dk OLFEO AL Arstall 5

steel or atinum Particular NI chrone 1s prefer e because It has a

Liggeléﬁ?%%ea%ghg ggenggégyllc égglg&g&be (TCR) and acconpl i shes

Preferred Embodiments of the Invention

The present invention will be described in detail
hereinafter with reference to the drawings showing one
embodiment of the present invention.

Fig. 1 is an drawing of decomposed parts showing one
embodiment of an electric type initiator according to the
present invention.

In the electric type initiator shown in this
drawing, two conductive pins 2 whose flange-like top
portions 21 expose at an end portion of a header 1 are
inserted into the header 1 formed of a glass fiber
reinforced resin. The top portions 21 of these conductive
pins are connected to each other by a bridge wire 3 so as
to be electrified. Desirably, these are connected to each
other by resistance-welding. These can be connected to

each other with solder seal, however, in such a case, an
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~I'n an operation of the electric type initiator, after an activating signal
is received by a connector (not shown) connected to the conductive pins 2,
the activati.ng signal is transnmtted to the bridge wire 3 via the
-conductive pins 2. The bridge wire 3 generating heat with the electric
energy (i.e., activating signal) ignites and burns the primng 5 to
di scharge a flanme and a gas outside. At this tine, as the cover nenber 6 is
provided with the 30 breakabl e portion 63, the breakable portion 63 is

oL AT RRL T BT 0T RRe ) 6o et o

The above rictype initiator rn or|ng
the primng 7 is closed by the cover nenber 6 can be nanufactured for
exanpl e, FHIOFHFAG tBRLiAB rb?)é‘éés%hgﬁb%‘\ufﬁcﬁ“&”? DT < SYEHLCH Fs3RY,
header assenbly obtained by inserting two conductive pins 2 into the header
1 made of eosEbyn it ernbérirg lpbkitytesd (thiq.f Y ¥ - 1Then tarh@drt deeswire 3
is disposed on the top portions 21 shaped like a flange in the conductive
pins 2 (Fig &fbiheaddnbscadnegisby tesadjancseael drng condaidn averi dge
wire (BIW wel ded sub-assenbly (Fig. 2(b)'~(c)). The cylindrical charge

hol der 4 L@%}{;@wiggg&%é qatraortw OHealaesz ge QBdCPHd&'P&éiéet@'H‘Fogk' n the

bridge w sub assenbl’y and joi ned thereto by ultrasonic
wel di ng. an entering of the ambient air or a gas leakage between the

header and the conductive pin, a knurl (concave and convex
surfaces, a rib or a boss formed in the circumferential
direction) is desirably formed between these members.

The header 1 is made of a resin material.

The header 1 is formed such that the end surface
where a‘top portion 21 of a conductive pin 2 is exposed is
cylindrically projected. The projected portion
(hereinafter, referred to as a cylindrical end portion 11)
of the header 1 is fitted into a charge holder 4 formed in
a substantially cylindrical shape to be a connecting
portion between the header 1 and the charge holder 4. These
can be joined by an ultrasonic welding.

A cavity 5 is defined an end surface of the
cylindrical end portion 11 of the header and the charge
holder 4. A priming 7 to be ignited and burnt by a bridge
wire 3 generating heat with an electric energy is

press-loaded into the cavity 5. As a priming, a mixture
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~Further, the prining 7 is press-loaded in the charge holder 4 to forma
charge holder (CH) wel ded sub-assenbly (Fig. 2 (c¢c)~(d)). Then, in the
charge holder (C/H) wel ded sub-assenbly, the cover nmenber 6 is joined to

-close the opening end (i , a . ( stepped notch portion 42 ) of the charge
hol der 4 by ultrasoniic welding so that an initiator is 31 obtained (Fig.
2 (d)~(e) ) . In the aspect shown in Fig. 2) the projection 64 is provided

at the peripheral wall portion 62 of the cover nenber 6 and jointed to the

st epped notGlp pQJdé itzgrfg;%]hp%? &Bs £ &3a 106 ety ér§‘ﬂ%hi5h§15pl§|9§>%ac@éhybe

fitted and j ol ne er before welding. Next, a collar 13 is
arranged via(g gasket 12 opposite to the charge holder 4 side in the
initiator "oBit%i ned in the above-described manner, the initiator is
press-inserted thereto and an end portion 14 of an initiator receiving
opening in the cdn &helpries et ek gdmea b npdgrRead g R &AL fof nithg an
initiator assenbly (Fig. 2 (e)~(g)). It is desirable that the end portion
14 of thedmitgatiorsldeced viinge openhagend dor hbdnsbohehlato faoppms {teeto
crinped portion) is nade short in order to avoid electrostatic discharge

bet ween t ha,daydh@npdwhbe ePithe IdiAcdiskanea Reireesnthe paweiaikd henpin is
little) electrostatic discharge occurs between them so that the primng may

3&;32;; Se ThiEnoBY SIRK! Mo £ 0200 HRLANCR Dgh YRR PRUEBRA she Pin,
step-notched. A cover member 6 which is formed separately
from the charge holder 4 forming a peripheral wall portion
of the cavity 5 is fitted at the outside of the stepped notch
portion 42. The charge holder 4 and the cover member 6 are
joined by ultrasonic welding. Thus, the cavity 5 in which
priming 7 is stored is closed and is covered from the
external environment. The cover member 6 comprises a
circular portion 61 for closing the cavity 5 and a
peripheral wall portion 62 jointed to the stepped notch
portion 42. In the circular portion 61, a breakable portion
63 is formed by making a part of the circular portion
thinner or by forming a groove on the circular portion. 2a
projection 64 jointed to the stepped notch portion 42 of
the charge holder 4 is formed at the peripheral wall portion
62. When the priming 7 is burnt, the breakable portion 63

breaks prior to other wall portions to control an ejecting

direction of flame or gas. When an ejecting direction of
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“be avoided. The initiator assenbly obtained in the above described manner
can be used as' a constituting conponent to produce a gas generator for a
seat belt pretensioner. 32 The gas generator for pre tensioner which uses

“the initiator assenbly can be produced, for exanple, according to the
process shown in Fig. 2 (f) to (i). Firstly) a gas generating agent 22 is
| oaded into a cup nenber 20 which has a cylindrical shape with a bottom and
an opening end 23 bent like a flange (Fig. 2 (f) ) . The gas generating

agent 22 g gfgiyah@éi OF @Hap}iﬂlée ils0 ddipe AGL A uat i %lé_&fméfeehewyat chOre

particul arly, a gas, a flane or a mst and the |1 ke generatéd due to
conmbustion of_the prim.n

._.Then, . a, seal ant (.or waterptoofi.ng agent) is
i nj ected Pt YHES of Pl F G IBEPBPAYS Y- (RRACEISHCRS | R PR
initiator assenbly shown in Fig. 2(g), and the flange portion 23 of the cup
menber 209ieEhatERd| agENtheadt rRal agndgrtesh anfmbhing lair cuhf ekbBti al wal |
of the circular groove 15 is crinped to connect the initiator assenbly to
t he cyl i nghriccjad c thiesbeg 4 20s Pdihhatl tiomehet e e @endiotHep o4 tdicde 40f, t he
initiator assenbly is press-inserted into the cup nenber (Fig. 2(g~h)).

Wth thisgehhe BaSc 88NBeab@r f¥mdd e 8BggNaInd Ssakiest conmpl eted. In Fig.
2, in order to acconplish easy and reliable connection of a connector (not

shown) for The bridge wire 3 generates heat by an electric

energy (i.e., an activating signal) being inputted via the
conductive pins and has an electric resistance. The bridge
wire 3 may be made of one or a plurality of metals (metallic
wires). The bridge wire 3 is formed of nickel-chrome-iron
alloy referred to as Nichrome. Alternatively, the bridge
wire 3 may be formed of a stainless steel or a platinum.
Particularly, Nichrome is preferable because it has a large
temperature coefficient of resistance (TCR) and
accomplishes excellent welding.

In an operation of the electric type initiator,
after an activating signal is received by a connector (not
shown) connected to the conductive pins 2, the activating
signal is transmitted to the bridge wire 3 via the
conductive pins 2. The bridge wire 3 generating heat with
the electric energy (i.e., activating signal) ignites and
burns the priming 5 to discharge a flame and a gas outside.

At this time, as the cover member 6 is provided with the
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Stransmitting an activating signal to the gas generator, a retainer 30 is
di sposed at the initiator side (Fig. 2 (h) ) . 33 As the retainer 30,
known retainers which have functions of positioning a connector which is
*jointed to the conductive pins 2 and of holding and fixing the connector
may be used. In the gas generator for pretensioner (Fig. 3) produced in the
above-descri bed manner, when electric current for ignitionis transmtted
to the conductive pins 2, the initiator is activated so that a flane, a

gas, O ayusly 9&5@153@ ganenaten et £OMBYSE § o 8 sther PL{ M ng

7. Aflane an I'gnites or burns the gas generatlng agent 22 stored
in a chanber}%ﬂénbustlon canber i nsi de thg upﬂgﬁgﬁ %Q to geq$rate a
wor ki ng gaEoReREC €9 ot aHbed’af’s HHRaKE TRECAQE F 507P6 B '
di scharged outside. In particular, as shown in Fig. 2(g), by loading a
seal ant i ma® the connecting portion of the initiator assenbly and the cup
menber, i a. , the circular groove 15 in the present enbodinent, it is
p055|ble to pr oviTde: rab St dF &eprcaafb exd) eletheuyﬁxxpmeiaumﬁ@unxﬂﬁn24 stored
in the cup nenber 20. Hereinafter, the present invention wll be described
n dEta'ldeéhr€ﬁ5r899§t§05tQ%d@ﬁ%@rEﬁeS@Pﬁhﬂﬁg34 is closed by the

cover member 6 can be manufactured, for example, according

to the process shown in Fig. 2 (a) to (e).

Firstly, a header assembly obtained by inserting two

conductive pins 2 into the header 1 made of a resin material

is polished (Fig. 2(a})). Then, the bridge wire 3 is

disposed on the top portions 21 shaped like a flange in the

conductive pins 2 (Fig. 2(b)) and is connected by

resistance welding to form a bridge wire (B/W) welded

sub—asserﬁbly (Fig. 2(b)™(c)). The cylindrical charge

holder 4 is disposed at the top portion 21 side of

conductive pins 2 in the bridge wire (B/W) welded sub-

assembly and joined thereto by ultrasonic welding.

Further, the priming 7 is press-loaded in the charge holder

4 to form a charge holder (C/H) welded sub-assembly (Fig.

2 (¢c)™(d)). Then, in the charge holder (C/H) welded

sub-assembly, the cover member 6 is joined to close the

opening end (i.e., stepped notch portion 42) of the charge

holder 4 by ultrasonic welding so that an initiator is
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-one enbodi nent of an initiator assenbly of the present invention. Fig. 4 is
a vertical sectional view showi ng an enbodi nent of the initiator assenbly
relating to.the present invention. Fig. 5is a vertical sectional view of a

gas generator for pretensioner relating to the present invention which is
formed by using the initiator assenbly shown in Fig. 4. Fig. 6 is a
vertical sectional view of an initiator assenbly of another enbodi nent. The
initiator assenbly shown in Fig. 4 conprises an electric type initiator 70

2" 2, T Ly 6ol BTy LS i ol ds d e eleetuhg b vog Lot gter 1o

A portion i ype ini‘tiator rudes 0 é'col |l ar
menber (i.e., a cavity 5) s covered wth a netallic ¢ nmenber 80 forned
in a cyHlﬁﬁ?caFoéﬁﬁﬁgﬁét%falFoB?qWﬁa?g dFel ﬁ(???bﬁgﬁﬁFgPﬁﬁﬂl70, t Wo
conductive pins 2 whose flange-like top portions 21 expose at an end
portion ofparhéadef2lobirtthe myareediemberthedadeintefntie biie s gepBSAf i ber
reinforced resin. The top portions 21 of these conductive pins are -

connect ed hytanbsbdgeon te 3f sticd dhwtgellesl dieei tyscah braappheed can
t her ebetween. Desirably, the top portions 21 are connected with the bridge

wire 3 by geskstapee-ed 4 §gnedl koW hechep BIAdPESwE1agay 35

Next, a collar 13 is arranged via a gasket 12
opposite to the charge holder 4 side in the initiator
obtained in the above-described manner, the initiator is
press-inserted thereto and an end portion 14 of an
initiator receiving opening in the collar 13 is crimped to
be integrated, thereby forming an initiator assembly (Fig.
2 (e)™™(g)). It is desirable that the end portion 14 of
the initiator receiving opening is formed so that a pawl
(i.e., crimped portion) is made short in order to avoid
electrostatic discharge between the pawl and the pin. 1If
a distance between the pawl and the pin is little,
electrostatic discharge occurs between them so that the
priming may be ignited. Thus, by making a good distance
between the pawl and the pin, discharge therebetween can
be avoided.

The initiator assembly obtained in the above-
described manner can be used as a constituting component

to produce a gas generator for a seat belt pretensioner.
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.'be connected with the bridge wire 3 by solder seal, however, in such a
case, materials (a solder or a flux) are further required, thereby making
manuf acturing nore difficult and costly. A distance between the flange-Iike
top portions 21 of the conductive pins 2 is adjusted. Wen the conductive
pins 2 are inserted into the header 1, in order to prevent entering of an
anbient air or a gas | eakage between the header and the conductive pin, a
knurl (concave and convex surfaces, a rib or a boss forned in the

ci rcunf er et al, digeati o, i dgsidabl y; § oL ueh PERUREDs these mbet 5. T

conducti ve pi I&re spose Gch 1 e top por I ons
flush with an end surface of the heade menber. . The header. ., nenber is made

of a resi PHBERPLY €3 R%HPHRABEF dre ixaﬁﬁléndQﬂﬁ?ﬁgénﬁhéQBR @ top

portions of the conductive pins expose is protruded cylindrically to forma
cyl i ndri carepespostioon 1in Ahgandudlf)grioovéi¥l is formed on the periphery
of the cylindrical end portion 11. The cylindrical end portion 11 of the
header portion 1 asrétitvedai ptae tdenechardaeghelgdart 423 oisedoatied into
substantially cylindrical shape. And the charge holder 4 is received in the

annual %0‘6%5%enﬁﬂaPLﬂcﬁ'@thi'crrPWEfse%eBSz'lf'i' n W d A€ 6104 p ENPi Ehag aso bebler 4

is jointe to an opposing circunferential surface of the annual groove

by U|trasonlg an opeglng end 23 bent like a flange (Fig. 2(f)). The

gas generating agent 22 is ignited or burnt due to the
activation of the initiator, more particularly, by a gas,
a flame or a mist and the like generated due to combustion
of tﬁe priming. Then, a sealant (or waterproofing agent)
is injected into the circular groove 15 formed at the collar
13 in the initiator assembly shown in Fig. 2(g), and the
flange portion 23 of the cup member 20 is fitted into the
circular groove. Then, a circumferential wall of the
circular groove 15 is crimped to connect the initiator
assembly to the cylindrical member 20. At that time, the
charge holder 4 side of the initiator assembly is
press-inserted into the cup member (Fig. 2(g™h)). With
this, the gas generator for pretensioner is almost
completed. In Fig. 2, in order to accomplish easy and
reliable connection of a connector (not shown) for
transmitting an activating signal to the gas generator, a

retainer 30 is disposed at the initiator side (Fig. 2(h)).
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In‘the initiator assenbly shown in Fig. 4, a cavity 5 conprises an end
surface of the cylindrical end portion 11 of the header nenber 1 and the
charge holder 4 . Apriming 7 to be ignited and burnt by the bridge wire 3
whi ch generates heat with an electric energy is press-loaded into the
cavity 5. As such primng 7, a mxture (ZPP) of zirconiunf potassium
perchlorate is appropriately used. The bridge wire 3 generates heat by an
el ectric energy (i.e., an activating signal) inputted via the conductive

pine and s AN, el eck Lhe.t 8 Shanss: JhesPhLdge i gy BBy S mde ol one

or a plurality of t'al mnres
ni ckel -chrome-iron_ all oy referred to as Nrchrone Alternatlvely t he brrdge

wire 3 WBWQM??ﬁﬁel8Flggs@m9ﬂ%%§c§96ewqﬁc%.b?aﬂpﬁ%ﬁeq%ﬁ?lébﬁarly

Ni chrome is preferable because it has a | arge tenperature coefficient of
resi stance Rt and mtoenpl asdesfekodldiard awed df hyinbnthieecaamiestoon of
the electric type initiator, when an activating signal is received by a
connect or f{aptbehowed .connected to the conductive pins 2, the activating
signal is transmitted to the bridge wire 3 via the 37 conductive pins 2.

The bridge wire 3.0anelaigs eal i dhersl el anesay, (isag agfivating

signal) to |gn|te and burn the primng 7, ane and gas and the
| i ke thereof Q'SCh%B%Fd out si
uce in

pro above- gescrlbed manner, when electric
current for ignition is transmitted to the conductive pins
2, the initiator is activated so that a flame, a gas, or
a mist and the like is generated due to combustion of the
priming 7. A flame and the like ignites or burns the gas
generating agent 22 stored in a chamber (combustion camber
24) inside the cup member 20 to generate a working gas.
Then, the working gas breaks the cup member 20 to be
discharged outside.

In particular, as shown in Fig. 2(g), by loading a
sealant into the connecting portion of the initiator
assembly and the cup member, i.e., the circular groove 15
in the present embodiment, it is possible to provide
moisture-proofing of the gas generating agent 24 stored in
the cup member 20.

Hereinafter, the present invention will be

described in detail with reference to the drawings showing
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- The above-described el ectric type initiator 70 is fixed to the collar
menber 13 together with the netallic cylindrical cap nenber 80 with a top
to formthe .initiator assenbly. The netallic cap nmenber 80 is forned at

“least to surround the cavity 5. In this aspect, the cylindrical charge
hol der 4 is disposed at the header nenber 1 to formthe cavity 5 therein.
Therefore, the cap nenber 80 is disposed to surround the outside of the
charge hol der 4 which forns the cavity 5. However, if the charge hol der 4

is not particularly.r ired, the_i.nsi f |14 cC p 80 may
be the cavﬂ”ﬁ x.% )r?l eegHJI n?fi% or?nérs%eaqmeﬁﬁ ?%\gtg gﬁxpée%ttgﬁoﬁnq%:gﬁe% g. 4, a
breakabl e portion 82 to be broken due to a conbustion pressure of the
priming 7 3%V¢BEAE8-in a circular portion 81 provided at an end portion of
the nmetallic cap nenber 80 . The breakable portion 82 can be obtained by
maki ng part of tHuiairéular apoeitoincdl skecttheomel aview slyywiendeant hi nner,
or by formng a notch in a radial shape such as 38 a cross or in a closed

shape suchlem@so@imen@ T tholyPehadiod hes sembllarrgaorting 8d afhd he
metallic cap nenber 80 When the breakable portion 82 is fornmed at the

circul ar i 8] tallj ceC qeghek ; i R the cLkbed
manner, t%gg%%gﬁfnéngggttg%% '?ﬁg 'cﬁa?ge hol ggrl%%,l Eﬁzﬁﬁ%@gﬁvgﬁg %grti on

opposite to the side where , .
PP a gas generator for pretensioner relating to the present

invention which is formed by using the initiator assembly
shown in Fig. 4. Fig. 6 is a vertical sectional view of
an initiator assembly of another embodiment.

The initiator assembly shown in Fig. 4 comprises an
electric type initiator 70 and a metallic collar member 13
which holds the electric type initiator 70. A portion of
the electric type initiator 70 which protrudes from the
collar member (i.e., a cavity 5) is covered with a metallic
cap member 80 formed in a cylindrical shape with a top.

In the electric type initiator 70, two conductive
pins 2 whose flange-like top portions 21 expose at an end
portion of a header 1 are inserted into the header 1 made
of a glass fiber reinforced resin. The top portions 21 of
these conductive pins are connected by a bridge wire 3 such
that electricity can be appiied therebetween. Desirably,
the top portions 21 are connected with the bridge wire 3

by resistance-welding. Although the top portions 21 can
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.‘the circular end portion 11 of the header nmenber is fitted in can be cl osed
by the netallic cap nenber 80 practically. However, in this case, the
charge hol der 4 nmay be closed by a cover nenber 6 described [ater. \Wen the
"charge holder 4 is disposed, a ring-shaped fitting structure which fits an
inner circunferential surface of the nmetallic cap nenber 80 is desirably
formed at an outer circunferential surface of the charge holder 4. As such
a fitting structure, at least a structure such that no gap is nade bet ween
t he outer C|rcunferen i al fage ; af t har. | der n Qper
C|rcunfer§ﬁilgl SUT %%§%J¥§%E % Q§r% §%g§bﬁﬂ_ Iré% ajbe appropriately
adopted. Wth this structure, the rlnlng can be bluﬁéed not_ to be

spi | | ed outh ¢uGhe Gaiye Mot @i ads I‘—'BrSQ}Qﬁ’ﬁ] 8T @i thudgdtF tF priv¢Fusi on
of burrs forned at a tine of nolding the charge holder 4, a flat surface
may be formsguiatethetbatrebychakimiemanyzcturiagemnofre id f30icukhaage

hol der 4. In this case, an arc shaped protrusions to fit the inner surface
of the netaddictycapaneibeantry berboenedhat fikardd at i Ker tage palranigo be
circunferential direction. The netallic cap nmenber 80, as well as the

el ectric type, n{:gbatc%rnd&ti§efb§ﬁ@ DY £1AAPLAGed O tigefOLhRr nMenmber 13
made of a neta pecifically, an end portion 14 of an opening

(herelnafterndugigggeglag 35,28 &QEEE% ed into the header 1, in order

to prevent entering of an ambient‘air or a gas leakage
between the header and the conductive pin, a knurl (concave
and convex surfaces, a rib or a boss formed in the
circumferential direction) is desirably formed between
these members. The conductive pins 2 are disposed such that
the top portions 21 thereof are flush with an end surface
of the header member.

The header member 1 is made of a resin material. In
the header mémber 1, an end surface where the top portions
of the conductive pins expose is protruded cylindrically
to form a cylindrical end portion 11. An annual groove 71
is formed on the periphery of the cylindrical end portion
11. The cylindrical end portion 11 of the header portion
1 is fitted into the charge holder 4 formed in a
substantially cylindrical shape. And the charge holder 4
is received in the annual groove 71. An outer

circumferential surface of the charge holder 4 is jointed
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-‘recei'ving opening) forned at the collar nenber 13 for receiving the
electric type initiator is crinped to fix the nmetallic cap nenber 80 and
the electric type initiator 70 to the collar nenber 13. Thus, even after
the priming 7 is burnt, the cap nmenber 80 can be held reliably to the
collar menber 13. The initiator assenbly with the above-described structure
is conbined with the cylindrical cap nenber 20 having a top and the gas
generating agent 22 which is to be ignited and burnt by conbustion of the
primng 7, r r Fi g.

D Speci 1 KTy o RS B e A Bl R A P B et

20, and the initiator ,assenbly is |nserted fromthe opening end portlon
side of tMHY tiptFRABEAC2Y 79 -fixed thereto. The initiator assenbly can
be fixed to 40 the cup nenber 20 as follows. A sealant (or waterproofing
agent) is injectda ithteo itrHet it teul 28 s gmbdve st Worifed it - the A tyrenber
13. Then, the flange portion 23 of the cup nenber 20 is fitted into the
circular @ e@mr Bdesaani endnkeréatiealo valle afytiredeiraal andgpeavei dd i s
crinmped. Next, in relation to the initiator assenbly shown in Fig. 4, an
enbodi Ment; 10f, rapn bNi d 4 b AREEFD] Yari ) c eha%é)a%mm Ror td 9&1&3115@
formed at a circular portion 81 of the netallic cap nenber 80 w |

descrlbed%x¥%x£gnighqté% and burnt by the bridge wire 3 which

<

generates heat with an electric energy is press-loaded into
the cavity 5. As such priming 7, a mixture (ZPP) of
zirconium/potassium perchlorate is appropriately used.

The bridge wire 3 generates heat by an electric
energy (i.e., an activating signal) inputted via the
conductive pins and has an electric resistance. The bridge
wire 3 may be made of one or a plurality of metals (metallic
wires). The bridge wire 3 is made of nickel-chrome-iron
alloy referred to as Nichrome. Alternatively, the bridge
wire 3 may be made of a stainless steel or a platinum.
Particulariy,Nichromejj;preferablebecauseji:hasa.large
temperature coefficient of resistance (TCR) and
accomplishes excellent welding.

In the activation of the electric type initiator,
when an activating signal is received by a connector (not
shown) connected to the conductive pins 2, the activating

signal is transmitted to the bridge wire 3 via the
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JIn the initiator assenbly shown in Fig. 6, in order to hold the prinmng 7
within the cavity 5, the opening end 41 of the charge holder 4 is closed by
the substant.iially circular cover nmenber 6. That is, the cover nenber 6 nmay

~serve as a closing nenber for shutting the cavity 5 fromthe outside of the
cap nenber 80. In the initiator assenbly shown in Fig. 6, an opening end 41
of the charge holder 4, i . e. , an end portion opposite to the side where
the circular end portion 11 of the header nenber is fitted in is fornmed

such that the.outer petiphgry t.hereof .| fep- A.C I 6

f or med sepca?%?‘éfyl?'lgo%lflgegéha#hg% brefoll%%é VZJ‘ ?g %]l%{ e%lpgicefghgggﬁt g?ggﬁ%f t he
stepped notch portion 42. The charge hol der 4 and 41 t he cover nenber 6
are j oi neEb§CEFtFagasit@ el Hi fg: REFLVAHEREafityP i ntAntERLHS ATy 7 is
stored is closed and is shut fromthe external environnent. In the aspect
shown in Fgr®, thhepcdwdmarehbeand eorframesandciar @dairapdr then 61k € or
closing the cavity 5 and a peripheral wall portion 62 jointed to the

stepped notiérpert her 42 sMatfedCraidiade portion 61, a breakabl e portion
63 obt ai ned by nmaking part of the circular portion thinner or by formng a

groove on the ci iyl aly ROEL kAR Jisi 08 TE e A DI AL 0B G4 ot d flg L st he

st epped notch portion 42 of the charge holder 4 iI's provided at the

perlpheralfyféé Egr%h%nc%'léymﬁgéggrpagmgg J%ﬂgrbgggh’the metallic

cylindrical cap member 80 with a top to form the initiator
assembly.

The metallic cap member 80 is formed at least to
surround the cavity 5. In this aspect, the cylindrical
charge holder 4 is disposed at the header member 1 to form
the cavity 5 therein. Therefore, the cap member 80 is
disposed to surround the outside of the charge holder 4
which forms the cavity 5. However, if the charge holder
4 is not particularly required, the inside of the metallic
cap member 80 may be the cavity 5.

In the initiator assembly in the aspect shown in Fig.
4, a breakable portion 82 to be broken due to a combustion
pressure of the priming 7 is formed in a circular portion
81 provided at an end portion of the metallic cap member
80. The breakable portion 82 can be obtained by making part
of the circular portion 81 of the metallic cap member

thinner, or by forming a notch in a radial shape such as
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3

-'the breakabl e portion 63 breaks prior to other wall portions to control an

ejecting direction of f lane or gas . If an ejecting direction of the flane
or the like.is controlled, thermal energy such as flame is discharged
intensely, so that a gas generating agent can be ignited unfailingly. And,
as the protrusion 64 is jointed to the stepped notch portion 42, wel ding of
the charge hol der 4 and the cover nenber 6 can be perforned easily and
securely. As the initiator assenbly shown in Fig. 6, when the opening

portion 83 Iy dorigd ph Lheycheallaaordion 81 of - ihe dRAL! ko GAeber

80, an ejecting direction of conbustlon fl ame Caused by the prlnlng
7 stored in the cav|t¥&5 and/or

of thf ection ¢
adj ust ed BYF tHe® posif ﬁﬁMﬂﬂ%}%%@ %geﬂ n§ §n&ﬁ3 Toh §3P; &e r?ﬁxﬁ%nd/or
a diameter of the opening. Finally, a process of manufacturing the electric
type initiator, tWeen nikeabseakedeibl§ostiche 87 esenforAgéntitortBRd the gas
generator for pretenS|oner formed by using the initiator assenbly will be
illustratedreutbat porddron BT séf ytha headén inendep dembefroBed rbytipeuri ng
a melted resin material around two conductive pins 2 and then is polished.

Then, the Jyd@geaukeeiBds lisPosediaB bhenialy PoRdi snSo2ltakapathtdke a
fl ange of the conductive pins 2 and is connected by resistance welding to
forma b“‘%ﬁder 4, that is, an end portion opposite to the side where

the circular end portion 11 of the header member is fitted

in can be closed by the metallic cap member 80 practically.

However, in this case, the charge holder 4 may be closed

by a cover member 6 described later.

When the charge holder 4 is disposed, a ring-shaped
fitting structure which fits an inner circumferential
surface of the metallic cap member 80 is desirably formed
at an outer circumferential surface of the charge holder
4. As such a fitting structure, at least a structure such
that no gap is made between the outer circumferential
surface of the charge holder 4 and the inner
circumferential surface of the metallic cap member 80 can
be appropriately adopted. With this structure, the priming
7 can be blocked not to be spilled out of the charge holder
4. For example, with regard to protrusion of burrs formed

at a time of molding the charge holder 4, a flat surface

may be formed at the outer circumferential surface of the
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“wire (B/W wel ded sub-assenbly. The back end of the cylindrical charge
hol der 4 is disposed in an annul ar groove forned around the top portions 21
of the conductive pins 2 in the bridge wire (B/W wel ded sub-assenbly. At
“that time, an |ower end outer circunferential surface of the charge hol der
4 and a opposing circunferential surface of the annular groove are jointed
by ultrasonic welding. Further, the primng 7 is press-loaded in the charge
hol der 4 to forma charge holder (C/H) wel ded sub-assenbly. Then, 43 in

t he char g%hgiollt%qlegrhéﬁ@ yel dﬂ?i §I§§?'sa§§%%b,l Yon & w%emglﬁr@sji%ns

connected t openi ng end ., Stepped notch portion 42) of the charge
hol der 4 by ul.trasoni,.c welding.to clpse the i,ng end _portion,_ thereby,
form ng arf%ltédt rtii’ce AARE T F4Y 51 oF %g%xlf‘eggﬁg léﬁg&?tpr FER B I??’P([kf%t or 70
obtained in this manner is press-inserted to the collar menber 13 which is
provi ded, fnzmedsket the, fdjositeiaeet R tar feehsidemfe X eRtiAilti ator 70.
And the netallic cap nmenber 80 which is formed in a cylindrical shape

havi ng a tadpreaddidas an opening end spreading like a skirt is disposed at
and surround the outside of the charge hol der constituting the electric

type initiator 7@y Ih@t&leciéiCap yRmbRirt B8t Ohs7Wleandatshe netaldd r £ap
menber 80 are integrated with the collar nenber 13 by crinping the end

portion 14 gfc the; LRRLLI U [ F ¥ERAOPHY Nor Phpli G CUd HnbPRRAT LS 1O
member 13 made of a metal. Specifically, an end portion
14 of an opening (hereinafter, referred to as an initiator
receiving opening) formed at the collar member 13 for
receiving the electric type initiator is crimped to fix the
metallic cap member 80 and the electric type initiator 70
to the collar member 13. Thus, even after the priming 7
is burnt, the cap member 80 can be held reliably to the
collar member 13.

The initiator assembly with the above-described
structure is combined with the cylindrical cap member 20
having a top and the gas generating agent 22 which is to
be ignited and burnt by combustion of the priming 7, thereby
forming a gas generator for pretensioner shown in Fig. 5.

Specifically, the gas generating agent 22 is stored
in the cup member 20, and the initiator assembly is inserted

from the opening end portion side of the cup member 20 and

is fixed thereto. The initiator assembly can be fixed to
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'the i'nitiator assenbly of the present invention. It is desirable that the
end portion 14 of the initiator accommodati ng opening is fornmed so that a
pawl (i.e., .caul ked portion) is nade short in order to avoid electrostatic

- di scharge between the pawl and the pin. If a distance between the pawl and
the pin is short, electrostatic discharge occurs between the pawl and the
44 pi n, which may cause the priming to ignite. Thus, by making the
di stance between the pawl and the pin |ong, discharge therebetween can be

avoi ded. The, I} iatar. ASSPE ) proslpoed 4 . dhea aboys deseei-bed Jmpper can
a comrstitu (0]

be used as I'ng conmponent r producing a gas generator used for
a seat belt pretensioner. The gas generator for pretensioner. which uses the
initiator%ﬂﬁ&ﬁ%l&ScéﬂjﬁéﬁﬁQMﬁhﬁ%,t?ﬁrcéféﬁﬁﬂf BOPHE gglF&ﬁWﬁ#&ﬁ%cess.'
Firstly, a gas generating agent 22 is |oaded into a cylindrical cup nenber
20 with a thot taom Wat chehhert B8 .op@hiery itk 2Bl deae PPRE 1T [Zhgf the gas
generating agent 22 is ignited and burnt due to the activation of the
initiator,c\pardésukar by, by A gasj anfdcanehe aciirstiland dheot ke agener at ed
by combustion of the primng. Then, a sealant (waterproofing agent) is

injected {0 {Le EbhEUlAr wENAO0%E lﬁepEQYic@_qqua%;th@v&Qﬂd ars b3 ieansditutes
the initiator assenbly, and the flange portion 23 of the

Next, in relation to the initiator assembly shown
in Fig. 4, an embodiment of an initiator assembly in which
an opening portion 83 is formed at a circular portion 81
of the metallic cap member 80 will be described based on
Fig. 6.

In the initiator assembly shown in Fig. 6, in order
to hold the priming 7 within the cavity 5, the opening end
41 of the charge holder 4 is closed by the substantially
circular cover member 6. That is, the cover member 6 may
serve as a closing member for shutting the cavity 5 from
the outside of the cap member 80.

In the initiator assembly shown in Fig. 6, an opening
end 41 of the charge holder 4, 1i.e., an end portion opposite
to the side where the circular end portion 11 of the header
member is fitted in is formed such that the outer periphery
thereof is step-notched. A cover member 6 formed

separately from the charge holder 4 is fitted at the outside

of the stepped notch portion 42. The charge holder 4 and
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Scup nenber 20 is fitted into the circular groove. Then, a periphery of the
circular groove 15 is crinped to join the initiator assenbly and the cup
menber 20. Then, .a circunferential wall of the circular groove 15 is

~crinped to connect the initiator assenbly to the cylindrical nmenber 45
20. At that tine, the charge holder 4 side of the initiator assenbly is
press-inserted into the cup nenber. Wth this, the gas generator for
pretensioner is alnost conpleted. In order to acconplish easy and reliable

connect i on og %’ce[orng‘[ee%tio r foL A ieirﬂ'eté Pﬁ’gﬁgﬁﬁdﬁﬁboseﬁig?al rltlgughe gas

gener at or, y annul reta at the S|de
where the condUC|ve pi ns of t electrlc initiator, are.ex
the retai ridt® IR recdt gt r%w@ﬁhmﬁ5§é f&ﬁc$%8ﬁ§ 5815 R Hy a

connect or mhlch is jointed to the conductive pins 2 and of holdlng and
fixing thehonntrenr they et aseall eaviiongagn §ener at or for pretensi oner
(Fig. 5) produced in the above-described manner, when electric current for
ignition is trangm tilesl &4epthe @muhmtiueFﬁbn$,ZthhecebeatMem%efype
initiator 70 is activated so that a flame, a gas, or a mst and the like is

gener at ed {%}h?plwsgen@uaa'&mcgr ther PE LRI B %o:A d188Bngndnthe dv keyignites

or burns t as generating agent 22 stored in a chanber (conbustion canber

S brence tc{"hae CHRTREREG YA £1 9582 %105 KLY P tT &5 c\dip P ki ng
notch portion 42. At the circular portion 61, a breakable
portion 63 obtained by making part of the circular portion
thinner or by forming a groove on the circular portion is
formed. A projection 64 jointed to the stepped notch
portion 42 of the charge holder 4 is provided at the
peripheral wall portion 62. When the priming 7 is burnt,
the breakable portion 63 breaks prior to other wall
portions to control an ejecting direction of flame or gas.
If an ejecting direction of the flame or the like is
controlled, thermal energy such as flame is discharged
intensely, so that a gas generating agent can be ignited
unfailingly. And, as the protrusion 64 is jointed to the
stepped notch portion 42, welding of the charge holder 4
and the cover member 6 can be performed easily and securely.

As the initiator assembly shown in Fig. 6, when the

opening portion 83 is formed at the circular portion 81 of

the metallic cap member B0, an ejecting direction of a
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.20 to be discharged outside. An breakable portion may be forned in an end
surface of the cup nenber (end surface of 46 the circular portion) to
adj ust the discharging direction of the working gas. Wien a flame, a gas or
“a m st generated due to conbustion of the primng 7 is discharged fromthe
electric type initiator 70, a charge holder or a cover nenber for formng a
cavity storing the primng may be broken. However, broken pieces are kept
inside the netallic cap nmenber. As a result, the broken piece can be

t ed ; j bl [ di d-int mb
Phe. out i GOTErexf8 RIRNE o { OF BE' IRCRELFI ARy Heb OF, EHPpRRVST o

connecting portion of the injtiator assenbly and the cup nenber, i.e., into
the circulC&V groovarty odf 2Pkt hrREAAY %Frb‘i}h'%lr?érﬁc,th‘ai"s"cafﬂ EHRIMUSHFE D the

gas generating agent 24 stored in the cup nmenber 20 can be realized. 47
.. Cainsby the plscttrientwiperenth¢ apentoapendi ngrtd qw i8d g Wieimteds to
be ignited by a bridge wire generating heat; and

and/or a diameter of the opening.

Finafly, a process of manufacturing the electric
type initiator, the initiator assembly of the present
invention and the gas generator for pretensioner formed by
using the initiator assembly will be illustrated in that
order.

Firstly, a header member 1 is formed by pouring a
melted resin material around two conductive pins 2 and then
is polished. Then, the bridge wire 3 is disposed on the
top portions 21 shaped like a flange of the conductive pins
2 and is connected by resistance welding to form a bridge
wire (B/W) welded sub-assembly. The back end of the
cylindrical charge holder 4 is disposed in an annular
groove formed around the top portions 21 of the conductive
pins 2 in the bridge wire (B/W) welded sub-assembly. At
that time, an lower end outer circﬁmferential surface of
the charge holder 4 and a opposing circumferential surface
of the annular groove are jointed by ultrasonic welding.

Further, the priming 7 is press-loaded in the charge holder

4 to form a charge holder (C/H) welded sub-assembly. Then,
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‘a caVity for storing the primng; wherein the cavity is forned in a
cylindrical shape and an opening end portion thereof is closed by a cover
menber, and .the cover nenber is forned separately froma peripheral wall
"portion formng the cavity. 2. The electric type initiator according to
claim1l1, wherein said cavity is defined by a cylindrical charge hol der
which forns the peripheral wall portion, a header which cl oses one end
openi ng of the charge hol der and a cover nenber which closes the other end

openi ng of. 3.al CiLkC, pe.i.ni fi-al or C Lhg to
claim1l orlé%ﬁﬁ?ﬁggﬁggg?ﬁ% r(lgc/rsihte)o(r%}é%(%énai ssé‘itl% ggﬁ:ytmylﬁ}s ptr}g(gs&ﬁgggged
opposite to said covyer nenber. 48 4. The electric type initiator

accor di ng T RE & iSOFQEn%%E?éiﬁoaqﬂ?cﬁﬁeﬁfpg\ﬁﬂ%hpﬁoﬁnecF§§Rﬁﬁ$ctive'
pins to convert an electric energy into a thermal energy is disposed inside
sai d cavi thotahdrekéien ihg afotbe iagharee choildpn ¢ hesylEsadaniasi de
the cavity, in the side where the bridge wire is disposed. 5. The electric
type initivwéDbdingCcos dNyséoclcd apeAinghendi posaidnpr icbfengypnidsesna

m xture of zirconiun potassium perchlorate (ZPP), and contacts directly

sai d condugl i ¥€ePkRIc Gyplde; £l e¢hkick tygpe initiator according to any one
of

Next, the electric type initiator 70 obtained in
this manner is press-inserted to the collar member 13 which
is provided, via gasket 12, opposite to the charge holder
of the initiator 70. And the metallic cap member 80 which
is formed in a cylindrical shape having a top and has an
opening end spreading like a skirt is disposed at and
surround the outside of the charge holder constituting the
electric type initiator 70. The electric type initiator
70 and the metallic cap member 80 are integrated with the
collar member 13 by crimping the end portion 14 of the
initiator receiving opening of the collar member 13 to form
the initiator assembly of the present invention. It is
desirable that the end portion 14 of the initiator
accommodating opening is formed so that a pawl (i.e.,
caulked portion) is made short in order to avoid
electrostatic discharge between the pawl and the pin. If
a distance between the pawl and the pin is short,

electrostatic discharge occurs between the pawl and the
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‘claims 1 to 5, wherein said charge holder is fitted outward to the header
menber and is jointed to the header nenber at an outer circunferenti al
surface of t.he header nmenber. 7. An electric type initiator conprising: a
“header nenber which holds at |east a single conductive pin; a cavity which
is defined at an end surface of the header nenber; and 49 a primng which
is stored in the cavity and is ignited by a bridge wire generating heat;
wherein the cavity is defined inside a charge hol der having an annul ar

clreunt er g1 abnald iLPEaded A8 d’?dr"rtfcﬁci%nqjté heeadely, mRAPELy

t he charg I's Jjointe hea menber at an outer
circunferentlal surface of the h&ﬁder 8. The ﬁlectrlc
a

initiator &AL ES REGFREE & 1§ P hBatiRPY WE§B§FH%§%ﬁOV|ded

wi th an annul ar groove for receiving a back end openi ng of said charge

hol der, ardemehrteren camfhs exvPaPedurface of the charge hol der received
in the groove is jointed to a circunferential surface of the annular
groove. 9. The elmgi rimi t ypeorrniatsisainds 1 mcpopdiutged ol mnyhenakafvel ains 6 to
8, wherein said header menber is forned to hold at | east two conductive

pins, a brgdge WEg RaRaRIE fn GMesEangdsan @by tu €0REIY ol én ¢ her nal

energy is connected electrically between top ends of the conductive
for producing a gas generator used for a seat belt
pretensioner. The gas generator for pretensioner which
uses the initiator assembly can be produced, for example,
by the following process.

Firstly, a gas generating agent 22 is loaded into

a cylindrical cup member 20 with a bottom which has the
opening end 23 bent like a flange. The gas generating agent
22 is ignited and burnt due to the activation of the
initiator, particularly, by a gas, a flame, a mist and the
like generated by combustion of the priming. Then, a
sealant (waterproofing agent) is injected into the
circular groove 15 provided at the collar 13 constitutes
the initiator assembly, and the flange portion 23 of the
cup mémber 20 is fitted into the circular groove. Then,
a periphery of the circular groove 15 is crimped to join
the initiator assembly and the cup member 20. Then, a

circumferential wall of the circular groove 15 is crimped

to connect the initiator assembly to the cylindrical member
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.'pins, and top ends of the conductive pins are disposed to be flush with an

end surface of the header nenber. 50 t 10. The electric type initiator
according to any.one of claims 6 to 9, wherein the primng stored in said

"cavity is press-loaded in the header nenber side. 11. An initiator assenbly

conprising: an electric type initiator; and a collar menber for fixing the
electric type initiator; wherein the electric type initiator is the
el ectric type initiator accordi ng to any one of clainms 1 to 10. 12. The

initiator segbl C n 1 rei [.n said
electric t2§°;e g?n %’szﬁo’é’{ﬁé gt)'%I nedﬂ m%%lg’e%e% ﬁageocgat\ﬂrfée%ﬁléﬁgﬁ %his in
a shape of a 1%/Ilnder wth a, top gggwtha gader of the electrlc

type initidROFPEE IAPIHFE éPﬁFrzi'segae FpfF H8i REMPER -elCLERi 1§ pe

initiator to be activated by an activating signal; and a collar nmenber for
fixing t hehd gats peneyrt onifidmparet &1s iopkar eraimess| eerpiletiefhe In
initiator conprises a header nenber which holds at | east one conductive
pin, a cawddemhtehaicscdafl nell asdyf amedral iablend winéactoaf othea header
nmenber and a primng which is stored in the cavity to be ignited by a heat

gener at ed Qy, fe DELYIEL W fﬁanmgwﬁg h& %%\‘dlt\)'atn?n?eéi&ﬁgl' psi dgeagamtal lic
cap nmenber cylindrical which is in shape of a cylinder with a top and

engaged widly L9, 08208 s [BIPEhe s Y TR R
at the side where the conducive pins of the electrical type
initiator are exposed. As the retainer, known retainers
which have functions of positioning a connector which is
jointed to the conductive pins 2 and of holding and fixing
the connector may be used.

In the gas generator for pretensioner (Fig. 5)
produced in the above-described manner, when electric
current for ignition is transmitted to the conductive pins
2, the electrical type initiator 70 is activated so that
a flame, a gas, or a mist and the like 1is generated due to
combustion of the priming 7. A flame and the like ignites
or burns the gas generating agent 22 stored in a chamber
(combustion camber 24) inside the cup member 20 to generate
a working gas. Then, the working gas breaks the cup member

20 to be discharged outside. An breakable portion may be

formed in an end surface of the cup member (end surface of
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3mherein the cavity formed in said electric type initiator is defined inside
a charge holder which is provided at an end surface of the header nenber
and has an annual circunferential wall, and the exterior of the charge

hol der is covered with the netallic cap nenber. 15. An initiator assenbly
conprising: an electric type initiator to be activated by an activating
signal; and a collar nenber for fixing the electric type initiator; wherein
the electric type initiator conprises a header nmenber which hol ds at | east

one Conducéﬂ%emﬁ}&lé‘r53%t§%‘ﬁ')t%o“@'d%huéts taﬁ ed. Rod 1915;@ c & gnd

surface of t eader er and a pri‘rmn |s st e caV|ty to
be ignited bri dge wire generating heat mhereln t he caV|ty is defined
insi de a ehBPagFWﬂn%ﬁgls provided at an end surface of the header
menber and has an annual circunferential wall, and an exterior of the

charge hol der is "deradf hall t Ife TA3 aPri & 84 hendeerated Bie | bdti at or
assenbly according to claim14 or 15, wherein an outer circunferenti al
surface ofcasivas thangef hitelerrimifigrndad Hashharged ifrdomeisd rrucidit i and/ or
a fitting shape which fits an inner circunferential surface of said

metal lic Gapdeietialbr The iDidhatge assedd bACLOEH,BG AU P Clains

forming a cavity storing the priming may be broken.
However, broken pieces are kept inside the metallic cap
member. As a result, the broken piece can be prevented as
much as possible from being discharged into the cup member
or the outside thereof.

Particularly, as a sealant is loaded into the
connecting portion of the initiator assembly and the cup
member, i.e., into the circular groove 15 of the present
embodiment, moisture-proofing of the gas generating agent

24 stored in the cup member 20 can be realized.
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.14 to 16, wherein said charge holder is jointed to said header member at
the outer circunferential surface of the header nenber. 18. The initiator
assenbly according to any one of clainms 14 to 17) wherein said header
menber is provided with an annul ar groove for receiving a back end opening
of said charge holder, and the outer circunferential surface of the 53 'y
X charge hol der received in the groove is jointed to the circunferenti al
surface of the annular groove. 19. The initiator assenbly according to any
one of clains 12 to 18, wherein a brg@%que portion to be broken due to a
conbustion pressure of the primng is fornmed in said netallic cap nmenber.
20. The initiator assenbly according to clains 19, wherein said breakabl e
portion is obtained by partially nmaking a circular surface forned at the
end portion of the netallic cap nenber thinner or by formng a notch in a
radi al shdpe or #m|okedtshspdyae thelEbesoetRRPT124N09The initiator
assenbly according to any one of claim12 to 20, wherein an opening portion
is formed at the ecipcuhangswhfiate forvedbat iigha endl ppr ki bricfgsartre
metallic cap nenber, and said cavity is shut fromthe outside of the cap

nenberlnlgbﬁépgt@ggmwggx 224 The initiator assenbly according to claim
21, wherein said cavity is defined inside the cylindrical

a cavity for storing the priming;

wherein the cavity is formed in a ¢ylindrical shape
and an opening end portion thereof is closed by a cover
member, and the cover member is formed separately from a

peripheral wall portion forming the cavity.

2. The electric type initiator according to claim 1,
wherein said cavity is defined by a cylindrical charge
holder which forms the peripheral wall portion, a header
which closes one end opening of the charge holder and a
cover member which closes the other end opening of the

charge holder.
3. The electric type initiator according to claim 1 or

2, wherein the priming stored in said cavity is press-

loaded opposite to said cover member.
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ﬁcharge hol der di sposed at the end surface of the header 54 menber and
havi ng an end open, and said charge holder is fornmed in a cylindrical shape
and its opening end is closed by a cover nenber, and said closing nmenber is

“a cover nenber for closing the opening end of the charge holder. 23. The
initiator assenbly according to claim?21 or 22, wherein an ejecting
direction of conbustion flanme of said primng and/or an intensity of the
ejection at a tinme of ejection is adjusted by the position where said

openi ng pqrtion i d red apd/ ofpa gh@%?%%%f“%ééﬁ%@?ﬁg Pg. c24imTheor

initiator assenbly according any one of clains wherein said cap
menber |s fIX d togeth th the header nenber crl ing the, co

Tenber . 29+ METPEEIBEGH SLS DS ReLePdl O Ang BTN TP MRS 155 o 24,
wherein sald electric type initiator is forned such that the header nenber
hol ds atIQ&ﬁNe¥ﬁoaéomﬁﬁﬁqﬁ%ﬁpPH§r%¥tﬂﬂ%@eamFFén&ﬁkﬂﬁ%eBSYcéﬁVert|ng an
electric energy into a thermal energy is electrically connected between top

ends of the condadtineigiensaidndatvdpyenedsdfthtehe rdomidugts ver pinsnatiee
di sposed to be flush with an end surface of the header nenber. 55 26. The

initiator asserPliys a4l Daliedaiys98e heClaiMeyl2ihor B8, s yherghdrthe
primng stored In said cavity is press-loaded in the header nenber side.

the bridge wire is disposed.

5. The electric type initiator according to claim 4,
wherein said priming comprises a mixture of
zirconium/potassium perchlorate (ZPP), and contacts

directly said conductive pins.

6. The electric type initiator according to any one of
claims 1 to 5, wherein said charge holder is fitted outward
to the header member and is jointed to the header member

at an outer circumferential surface of the header member.

7. An electric type initiator comprising:

a header member which holds at least a single
conductive pin;

a cavity which is defined at an end surface of the

header member; and
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.27, A gas generator for pretensioner conprising: an electric type
initiator; a collar nenber for fixing the electric type initiator; a cup
menber whose | ower opening portion is fixed to the collar nmenber to

“partially surround said initiator; and a gas generating agent which is
| oaded in a space portion between the cup nenber and the electric type
initiator to be ignited and burnt by an activation of the initiator;
wherein said electric type initiator is an electric type initiator
according to any one. of; LaiiE ch s 10t 028 A H28nECRERANSF 404 is _
pretensioner conprising: an initirator assenbly which includes an electric
type initiator, and.a collar._ nmenber for fixi the electric type initiator;
56 a cup“-ﬁ‘é?‘rﬁga Blode q%ﬁ\%?eoﬁéﬁiengq%?f?g%ng 9%%d to the collar menber’
of the initiator assenbly to partially surround said initiator; and a gas
generating agent WigERipstReLR FrithS dabhredpbr e 688 # THEEI B ALRATL he
cup nmenber and the initiator assenbly to be ignited and burnt by an
activati orhaftitpeannathaflar aisentnfereaheieilnwalie ipndvibded assenbéydis the
initiator assenbly according to any one of clains 11 to 26. 29. A nethod of
manuf act urd figr aBe€b@CiiiE K ¥RBekNidnd &, COARN tINEHALg St 8BS d@fr IDuUNti ng
a cylindrical charge holder for formng a cavity to a header holding a
conduct i ve, bl 0y o R €35 +hQAq] 10 & PhLALAG | Qt%rﬁ%w ?r!?%c%ﬁﬁ%eré%%%g?
charge holder; "and ¢l osing an openi ng end of the ¢ arge hol der wi a cover
menber to close the cavity. 57 .AF .A A Ay. Af. A AAY. AF3. AF .AF . A
y. Ay. Ay. ASuyEase RE Ahe Aypadey REMPST Af A A y. A A3y. A f.AF.A
y. AFy. A3. A A3. A . Ay. AF. A y. A S A3f. A y. A A3f. Af. A3y. A y. A3. A3S. AFf. AL. A
y. AFy. AF. A y. A3 ’

. A3yBnH kSWBn} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] calga] ca] celeadxed ealeat gapcahd<dlatadr<sad dbding/ gb- E1Bim 6 or

7, wherein said header member is provided with an annular
groove for receiving a back end opening of said charge
holder, and an outer circumferential surface of the charge
holder received in the groove is jointed to a

circumferential surface of the annular groove.

9. The electric type initiator according to any one of
claims 6 to 8, wherein said header member is formed to hold
at least two conductive pins, a bridge wire capable of
converting an electric energy into a thermal energy 1is
connected electrically between top ends of the conductive
pins, and top ends of the conductive pins are disposed to

be flush with an end surface of the header member.
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to the collar member to partially surround said initiator;
and

a gas generating agent which is loaded in a space
portion between the cup member and the electric type
initiator to be ignited and burnt by an activation of the
initiator;

wherein said electric type initiator is an electric

type initiator according to any one of claims 1 to 10.

28. A gas generator for pretensioner comprising:
an initiator assembly which includes an electric
type initiator and a collar member for fixing the electric

type initiator;
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29. A method of manufacturing an electric type initiator
comprising the steps of:

mounting a cylindrical charge holder for forming a
cavity to a header holding a conductive pin;

press-loading a priming into an internal space of
the charge holder; and

closing an opening end of the charge holder with a

cover member to close the cavity.
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