26 April 2005 WO 02/37049 PCT/US01/48166 1 PYROTECHNIC INITIATOR FOR USE IN HIGH
PRESSURE ENVIRONMENTS BACKGROUND OF THE INVENTION The field of thig Qgﬁp&i&%
generally relates to pyrotechnic initiators, and more particularly to a pyrotechnic initiator adapted for
use in a high-pressure environment. 5 Pyrotechnic initiators have many uses in industrial and
consumer applications. For example, an initiator may be used as a compoPeUSI 4816401 Vehicle
airbag inflator device. One known inflator device idcludes a pressure chamber having gas sealed
within at high pressure, typically an inert gas at a pressure of 3000-4000 psi. The gas and heat

released from ipitiRer EOMPICSHOITCEVORSFORIESHING BRtke Ptk UresseRietkehambersLO which is

used to inflate the airbag. The pressure chamber and comgonents exposed to the pressure within are

constructed from materials and c&ﬁ&dﬂ‘éﬁ%‘%‘ﬁﬁ? Okt HMthstand that pressure over a

period of years. Corhpdiwdisfahibénvdisiior dewefiihalatsnoosmitbciakdisiiciolighniraessyre are
isolated from the pressure ch er by.burst discs, er other structural members, Kngwn pyrotechnic
iitiators arer AN g 1 e e e B B B amc ot b
isolatecdffrom it. Iscfativigclenerpibintont iingrmeny pessourdustiahivel gosersthapplicitiesscdfaplex machine

work and high, SERNID MalEtialFaP ol Qwhich AR EERGRSYS: TicalbniiSaile aiygtechnic

initiator from the pressure chamber, a thick metal cup surrounds a portion of the initiator and bears the

loads generdfdirty tie kg piadainelaritfrintadsrcsBirsn shpdicrdarmgseas oeakd pyitBia chnic
charge in thatiRifiateresoust FARHATE ah et dRahithi gle iwpe 8 FOI0RI-400P QO MhdSeihidOoRKaa more

powerful pyrotechnic.chatge. must be used than would be required in the absenpce of the cup.
Although SUEHSAEA 912y BEATR RRREPHISR SPHRe METaPEs Sekes R vt B BB ring thick
metal idiffisdiichns wepém sifieteaBerbAN ARY péshtdE R bF BRREDpEMBIO Bipdieh TSt pyrotechnic
Initiator adag&%dgs% RREH R ”J&?t&ﬁ%('ﬁ?%%s Mﬁ‘%ﬂﬁfé Ugas @k JGRUISE RYETWPIEAiRoEPnductive
body is molded. The nonconductive body resists the
withstand that pressure over a period of years. Components of the inflator device that
cammot withstand such high pressure are isolated from the pressure chamber by burst discs
or other structural members. Known pyrotechnic initiators are not designed to withstand
15  the high-pressure within the sealed gas unit, and must be isolated from it. Isolating
components from the pressure chamber generally requires complex machine work and
high strength materials, both of which are expensive. Typically, to isolate a pyrotechnic
initiator from the pressure chamber, a thick metal cup surrounds a portion of the initiator
and bears the loads generated by the high pressure within the pressure chamber. Because
20  the pyrotechnic charge in the initiator must rupture or burst that thick cup in order to
pérform useful work, a more powerful pyrotechnic charge must be used than would be

required in the absence of the cup. Although such a cup may be stamped from a thick

it metal sheet, a stamping operation utilizing thick metal is difficult and expensive.

25 SUMMARY OF THE PREFERRED EMBODIMENTS
A pyrotechnic initiator adapted for insertion into a sealed gas unit includes an
igniter, over which a nonconductive body is molded. The nonconductive body resists the
pressure inside a sealed gas unit and protects the igniter from that pressure. The body is
molded onfo a retainer, onto which a cup is attached to form a pressure seal and a hermetic

30  seal against the gases within the sealed gas'unit. The body is overmolded to carry



pressure inside a sealed gas unit and protects the igniter from that pressure. The body is molded onto
a retainer, onto which a cup is attached to form a pressure seal and a hermetic 30 s% %%gpﬁgdge
gases within the sealed gas unit. The body is overmolded to carry 26 April 2005 WO 02/37049
PCT/USOI/48166 2 substantially all of the structural loads exerted by the gas within the sealed gas
unit on the widams7@Elowing the cup to be made substantially thinner than prawsusigpessible. BRIEF
DESCRIPTION OF THE DRAWINGS 5 FIG. 1 is g side cross-section view of a pyrotechnic initiator.
FIG. 2 is a side cross-section schematic view of a pyrotechnic initiator installed in a sealed gas unit.
DETAILED B\bSGHRHAT ANN e Sinticii i BdaaReR B2 vl B0 RIMENTTSHOsRedd remaitot biGhd , a

pyrotechnic inifiator 2.is shown. The initiatqr 2 inclu retainer 4 and a onco.nguctive body 6. The
e bl AR RS i e Lo
Advantageously, the retainer 4 is made of steel. However, it is within the scope of the preferred

embodiment to provide a retaingg &8k scRBEROR] aifierenk Deialiggmaterial, or a nonmetallic

material, as long as that material 15 possesses adequate strength and durability for use in the initiator
2. The Petainer 4 iF&tidds asisReRBPOOBYEHEABXANREHNLS MHPRId to connect to a mating vehicle

connector (not shomy) prevdrk aldRadiase LhusaieiHae RYISehBiANtialgndy RueIasia steering
wheel or motor vehicle dashboard. Preferably, the retainer 4 is shaped to form the connector 10 at

one end as &5HEEGFA Wknponent of the retainer 4. However, the 20 connector 10 maybe a separate
component that is attached to the retainer 4. The body 6 is formed into the retainer 4, preferably by an

ihe body 6 may be S R B P at are capable of
being Holded or fdrRefedinzdrd Hesirctpstielsehpiniiaitrioy iadeevatelbe dniiiaz? angluderability and
adequate syitaiityfor PYrRiRGHGAPPHEATI@NSTAR ABIRIEH @preferably metallic, and may be
- stamped, machined or otherwise formed. Advantageously, the retainer 4 is made of steel.
However, it is within the scope of the preferred embodiment to provide a retainer 4 that is
made of a different metallic material, or a nonmetallic 'maten'al, as long as that material
15  possesses adequate strength and durability for use in the initiator 2. The retainer 4
includes a connector 10 at one end which is adapted to connect to a mating vehicle
_connector (not shown) provided at the place of use of the pyrotechnic initiator 2, such as a
steering wheel or motor vehicle dashboard. Preferably, the retainer 4 is shaped to form the
comnector 10 at one end as an integral component of the retainer 4. However; the
20  comnector 10 may be a separate component that is attached to the retainer 4.
The body 6 is formed into the retainer 4, preferably by an injection molding
process, and is composed of a nonconductive material, preferably nylon. However, the
— body 6 may be composed of other nonconductive materials, such as plastic, that are
capable of being molded or formed into a desired shape while having adequate strength
25  and durability and adequate suitability for pyrotechnic applications. In a preferred
embodiment, the body 6 is attached to the retainer 4 both through direct adhesion between
the body 6 and the upper surfaces of the retainer 4 and through mechanical interconnection
between the body 6 and the retainer 4. The body 6 provides structural support for a cup 20
that is described in greater detail below. By supporting the cup 20, the body 6 relieves the
30 . cup 20 of substantially all structural loads, thereby substantiaily eliminating structural

loading as a design constraint upon the cup 20.



embodiment, the body 6 is attached to the retainer 4 both through direct adhesion between the body 6
and the upper surfaces of the retainer 4 and through mechanical interconnection be%edgrﬁr}pgoegdy 6
and the retainer 4. The body 6 provides structural support for a cup 20 that is describe greater
detail below. By supporting the cup 20, the body 6 relieves the 30 cup 20 of substantially all structural
loads, thereMyOstusstaatially eliminating structural loading as a design constegnisupasiéhe cup 20. 26
April 2005 WO 02/37049 PCT/US01/48166 3 Prefgrably, the retainer 4 includes a molding feature 24
which extends from the connector 10 in a substantially axial direction into the body 6. The molding
feature 24 is prefePadtiy abintihe ouaiaaddaimsildesrn anjpldivg Sedista2tdaiipk rpaacic flariakihe axial
centerline of {ie. coNAFIRT A0, SGRINALLICAMS 4 SRR AN, G ol SllkEL R QRIS toward the
igniter 8. However, It is within ?he scoB’e of the preterred em odiment to prowée a plurality of discrete

molding featpiedferady cvomsiprovidend contilandosanididinguistantied 2 o éraviniculdifterditt skiape or
orientation, igLprden 10 SRCWSHIRGRODY &R Hha if%ﬁ’iﬁ?é Sutsreiead Mrdhe, BRIRInE G 24 includes

a notch 26 around its outer circumference. The notch 26 may alternately be placed around the inner

circumférendensrd dhthisniisiaf g eatevero . i WikhiR Absr b abihs Rrebmrsdacimbedimentir26. The
notch 26 asgissside sesturimgythe doswé ioihasatanaisf4ndan heoaliss epeniensGhiiadsody 6

extends into the nofch 26, and ig retained there, resisting axial moyement of the body 6, .and in part
beause telFRONG FAo S LS 2 AEL rel SFRE FoCETHER OBt M the bocy
6. The moldimtpieatdreTvefaaibiy.e th2 Jomkiyng derdestPdcinchslin dSrmathiitidh tocondtiierdigan the notch

26 which eh@go @&é&f%h}&&g@ %@%@g@}ﬁ%ﬁg@@g&&@%@@kﬂs%a%%&%e?&mfn a

preferred embodiment, an igniter 6. The igniter 8 includes a pyrotechnic

chargd vhickresmalsingdeatiendn diPertietnhfbeiedyLiciomedigmhstata $ondhaeséi 8Ad use of
such an ignitge&is Kaeide rossasHlasin the:ad: 20iPraieTadsVDRIRLHCR! leadsd)2extend from
the igniter 8 through the body 6 into a_ . ) . i
extends into the notch 26 and is retained there, resisting axial movement of the boedy 6,
and in part because the molding feature 24 increases the surface area of the retainer 4 in
contact with the body 6. The molding feature or features 24 'may include structures in
15  addition to or other than the motch 26 which enhance the strength of the attachment
between the rotainer 4 and the body 6.
In a preferred embodiment, an igniter 8 is formed into the body 6. The igniter 8
includes a pyrotechnic charge which combusts when an electric charge is passed through
. it. The consituction and use of such an igniter 8 is known to those skilled in the art.
20 Preferably, two electrical Ieads= 12 extend from the igniter 8 through the body 6 into a
hollow interior 14 within the connector 10. Because the retainer 4 is preferably metallic,
and is therefore conductive, the initiator 2 preferably is constructed such that the electrical
— leads 12 do not come in contact with the retainer 4. Because the body 6 is nonconductive,
the body 6 prevents stray current from entering the electrical leads 12 through an
25  unexpected path, thereby preventing accidental ignition of the igniter 8. Alternately, if the
retainer 4 is not conductive, the electrical leads 12 may contact the retainer 4 without iil
effect.
The initiator 2 is adapted for insertion into a sealed gas unit 18, as further shown in
FIG. 2. Preferably, the sealed gas unit 18 is a pressure vessel filled with inert gas at a
30  pressure of 3000-4000 psi; however, it is within the scope of the preferred embodiment

that the pressure within the sealed gas wnit 18 is outside that range, as may be desirable in



hollow interior 14 within the connector 10. Because the retainer 4 is preferably metallic, and is
therefore conductive, the initiator 2 preferably is constructed such that the electrical %ag &gzg@snot
come in contact with the retainer 4. Because the body 6 is nonconductive, the body 6 prevents stray
current from entering the electrical leads 12 through an 25 unexpected path, thereby preventing
accidental ightidd/GEP#he igniter 8. Alternately, if the retainer 4 is not condugtive)shiesedectrical leads 12
may contact the retainer 4 without ill effect. The ini&iator 2 is adapted for insertion into a sealed gas
unit 18, as further shown in FIG. 2. Preferably, the sealed gas unit 18 is a pressure vessel filled with

inert gas at ao3f2 pppHisariens! JVADHI0RNNsE heveessr of iBagibitrite stonEméthehpreferged
embodiment that the pressure within the seale unit 18 is ougside that range, as may be desirable
26 Apr 200 B DG B BTSSR o e R Petacope of he
preferred embb:rﬂlimelftdﬁlﬁ&tetﬁt@msimmdhe sealed gas unit 18 is not inert. The gas need not be a
single gas, and m?‘i‘H@@od?B(}HEﬁrﬂeﬂ'ﬁ%ﬂﬁﬂ‘tﬂ&‘g?& Q%&%ﬂn&ﬁf‘mwd{ f eﬂgg é@ﬁ%%%ﬂquﬂﬂ&d the igniter

8 and structurally interconnects the |lg£|ter 5 8 and the retainer y 6 Is overmolded around

the igniter 8,Svadrilrgrernend. bbes/ &y Colsserrstedides raognéidenisngaris. anemie diidhgions around
the igniter 8 gy 6tRalothedanrias 8oxnariances sthsianialimeniHeasmautingfiamsbspressure

within the sealed gas unit 18. That is, the igniter 8 is_shielded from the high pressure conditions within
the sealed gH& it BB TE PREASY SR RN SPEss B8 Mt E BTh RIS PR & B ody 6
depend on theapikgasinemnf the Ths eithhie theiteedad daddeditibs the kigk prdsiexplasiittopower of the
igniter 8, the size of the initjator 2 the characteristics of t aterial from which.the body 6 is
formed. The ST PRSI S i T L A S R T eI S e
explosifk fortbe bodiie idenrad disthripepgsies wf fhadeyevituptthe senlastizeswse S&ubriseatisrupt the

body 6 when{afolafltGh Feisdi i idmtét & tné ik RIPERAMELHY: ARFO aRFARARR IxRRe retainer 4
provice 6,1 material from which the body 6 is formed. The size of the body 6 and the explosive force

of the igniter 8 are also chosen such that the explosive force of the igniter 8 is adequate to
- fracture, rupture, or otherwise structurally disrupt the body 6 when the igniter 8 is fired.

15 A cup 20 is placed over the body 6 and attached to the retainer 4 to provide a
hermetic seal, which prevents moisture, gases, and other contaminants from entering, and
a pressure seal. If the body 6 is injection molded, it may shrink during the molding
process, Thus, a reliable seal does not exist between the body 6 alone and the retainer 4.
The cup 20 contacts and covers the entire outer surface of the body 6, thereby protecting
20  the body 6 from direct contact with the high-pressure gas within the sealed gas unit 18.
The cup 20 is attached to the retainer 6 in such as way as to form a reliable hermetic seal
and pressure seal with the retainer 4 that does not degrade substantially with age, and that
— protects the igniter 8 and the other components within. Preferably, the cup 20 is metallic,
and is welded onto the retainer 4. In a preferred embodiment, the cup 20 is steel, but the
25  cup 20 may be any otﬂer metal capable of durable attachment to the retainer 4 and capable
of forming a hermetic seal with the retainer 4. It is within the scope of the preferred
embodiment to provide a cup 20 that is nonmetallic, as long as that cup 20 is capable of
forming a durable hermetic seal with the retainer 4 when properly attached to the retainer

4 with adhesive or with another effective method or mechénjsm.
30 The body 6 provides structural support for the cup 20, relieving the cup 20 of
substantially all structural loads. Although the cup 20 experiences force resulting from the



hermetic seal, which prevents moisture, gases, and other contaminants from entering, and a pressure
seal. If the body 6 is injection molded, it may shrink during the molding process. Thu 6%5‘?1@3?’%%5%“
does not exist between the body 6 alone and the retainer 4. The cup 20 contacts and covers the
entire outer surface of the body 6, thereby protecting 20 the body 6 from direct contact with the
high-pressur@@833if#hin the sealed gas unit 18. The cup 20 is attached tori&/vsStaisssd in such as
way as to form a reliable hermetic seal and pressuyre seal with the retainer 4 that does not degrade
substantially with age, and that protects the igniter 8 and the other components within. Preferably, the

cup 20 is meialisraniihm weldetkterte tha 18laimpedndnsatsiaieisdambadimant: tetuRL0 is steel,
but the 25 ¢ 0 e.any other metal capalle of durable attachment to the retainer 4 and capable
of forming alifﬁé%er?i‘gt]l%gsg%q FFERE Pé%a%%ﬁ%ﬁﬁﬁ?ﬁ%‘fﬁ‘fﬁ@&?&ﬁ%ﬁ HBEEP End88iment to
provide a cupu@thiatsigoported diptiie, melyof glesctipa C dpe2 Ads stapaib ithobddyraingia doudg@e hermetic
seal with the; iner rly att to.the retajiner 4 with adhesi with.angther
effective m:% %%%gﬁ %@%%@ﬁ%%g%% @(ﬁé@%@}&%i@%ﬁc u?g#%lﬂusp%g?t%(\)fg Eféecll%l %6 relieving the
cup 20 éf suidiarsietly Bie ignitetut dloouihs fouens tryhlting Gap: 2l axprsrenetths@aewidkilthg from the

26 April 2005 44Q R/3AA4R P ETdAR0K AP ARG BRI LRI NG SeRIesh TSRS 8ol does not

substantially resist or transmit that force. Instead, the body 6 resists and transmits the structural loads

resulting frothé]?%?@é’fwfﬁemﬁﬁt%q?wﬂﬁgr@é iy BB e RS R RBCL8Bbort the body
6. The body fnd insitasiahite Roin A0iE0 videsaldistantiatyt allsof thstwgiurel s¢ippedfées the igniter 8

5 and protect vtg}ﬁ i niter 8 from th R%rgesr sultln%from th%@%es ure oft{lheggig? within the sealed

gas unit 18. Tn co rao (i%rg'?&ﬁtg ion of fRe oaf/ ,Sﬁﬁe‘n‘m\f rBradl\]/llﬂ S YA Fetainer 4 to
proteciithe bbagbéearuneticgaile sl agesnst thealuwiibsihe datritry df. gBsefaratiiyotitamipaPisisrom within

the sealed gag i 18 He AP0 hersforanacaRRgsalal SR YLIRIRIn G AN possible

while retaining the ability to form a 10 durablé hermetic seal and pressure seal with the retainer 4.
Preferably, tFréwqFIppyEcturing time and cost.

The initiator 2 is inserted into a port in the .sealed‘ gas unit 18. In a preferred

embodiment, the retainer 4 includes a flange 16 that is shaped and sized to overlap the

15 edges of the port in the sealed gas unit 18. Preferably, the port is substantially circular and

| the flange 16 is substantially annular, with an outer radius larger than the radius of the

port. However, the port and the corresponding flange 16 may be shaped differently, if

* desired. The flange 16 prevents the initiator 2 from falling into the sealed gas unit 18

during assembly, and provides a surface area on the initiator 2 for contact with the outer

20 . surface of the sealed gas unit 18 to facilitate connection and sealing between the initiator 2

and the sealed gas unit 18. The flange 16 is preferably welded to the sealed gas unit 18,

because of the strength and the leak resistance that welding provides. However, the flange

— 16 may be attached to the sealed gas unit 18 with adhesive or by other means that provide

a strong and durable connection to the initiator 2 and which do not allow leakage from the

25  scaled gas unit 18 through the connection between the sealed gas unit 18 and the initiator
2.

To fire the initiator 2, an electrical current is transmitted to the igniter & through
the electrical leads 12. The igniter 8 then combusts rapidly; generating hot gas and
combustion byproducts and resulting in a force sufficient to fracture, rupture, shatter or

30  otherwise destroy the structure integrity of both the body 6 and the cup 20. The products
of pyrotechnic ignition then escape the initiator 2 into the sealed gas unit 18. The rapid



stamped or otherwise formed in a way that does not require it to be machined, in order to reduce
manufacturing time and cost. The initiator 2 is inserted into a port in the sealed gas u%&gr.ia 5
preferred embodiment, the retainer 4 includes a flange 16 that is shaped and sized to ov rfap the 15
edges of the port in the sealed gas unit 18. Preferably, the port is substantially circular and the flange
16 is substaiwiig/atsular, with an outer radius larger than the radius of theequuusoHasmaver, the port
and the corresponding flange 16 may be shaped djfferently, if desired. The flange 16 prevents the
initiator 2 from falling into the sealed gas unit 18 during assembly, and provides a surface area on the

initiflsltor s forcsmbt%%wm ﬁh@igﬁﬁi@;& 82§a§légﬁif%1 effhassealed %ﬁ%fb@é%i%@pﬁ%@iﬁ%@tgbﬁ?ﬁﬁﬁﬂi? anﬂ
sealing between the initiator. 2 and the sealed gas unif 18. The flange 16 is prefer welded to the
emlet gms GFSHBEBAELLE 8 e BFRRGAE A RARAE TP il BHOUHEE. However,
the flange l@amaienitachedigptbdnsralad gasitingh liftwitie acliebive anivy &th@scoeatissthat provide

d
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a strong and_durable connection, to the iniiator 2 anqju.w ich do n tallow.Le age from.the,25 sealed
gas unit 18 ﬁpcl)(lijgcﬁ%ﬁél Sél(;)rrlingg %ﬁ Be%\%%n%ﬁées% e %has unlef'él)§a§n%n% e?%l(’\if%"[%lrnf. 5’8%’0 fire the

initiator2, amressereispikes mehiorcerdbairiavetiangund tepnseaked gasomgnl ¥hdldidctheabfebitbsap. The igniter
8 then combyisis. rapidly s9RR@IANG R0k ARR aRd,cOMRUBHURYRTOMICS-Adite S4Ling i @ force

sufficient to fracture, rupture, shatter or otherwise destroy the structure integrity of both the body 6

and the cup .t dhe ciERst Qf BHFERERITCIR MR P e APl iR ABBPEIFMIH Saled gas

unit 18. ThetfRRAthalGAv2 005 \NEDA268 60 4Enitfudiibhi SIS ket 8 GOnabiASIHN BEthedgnier 8 has

several effects. First, it increases the pressyre,within the sealed gas unit 18 as the pyrotechnic fuel in
&L\m Eé ﬁg A t&1ﬁ 3 kocav.ge% caxb?:lgg ?ﬁ%%%sﬁfé g

the initiator 2"E3MISiNS P ST Pt Ertitd AU a8 hTo into the

sealedl@as wnit s8:0Bsoariet] theupture when a predetermined pressure is reached within the sealed
gas unit 18. The construction and use of a burst disk 22 in a pyrotechnic application is

known to those skilled in the art. The position of the burst disk 22 relative to the initiator

2 on the sealed gas unit 18 is not important to the operation of the sealed gas unit, When

the pressure “:'ithin the sealed gas unit 18 reaches a level equivalent to the pressure at

15  which the burst disk 22 is designed to rupture, the burst disk 22 ruptures, and hot gas at

high pressure escapes the sealed gas unmit 18 thrdugh the ruptured burst disk 22.

Alternately, the burst disk 22 may be designed to rupture upon encountering the shock

wave produced by the combustion of the igniter 8. The sealed gas unit 18 is positioﬁed

next to a device which utilizes the hot gas escaping from the sealed gas unit 18 through the

20  ruptured burst disk 22 to perform usefil work, such as but not limited to inflating an
airbag adjacent to the burst disk 22.

A preferred pyrotechnic system and many of its attendant advantages has thus been

- disclosed. It will be apparent, however, that various changes may be made in the form,

construction and arrangerment of the parts without departing from the spirit and scope of

25 ' the invention, the form hereinbefore described being merely a preferred or exemplary

embodiment thereof, Therefore, the invention is not to be restricted or limited except in

accordance with the following claims and their legal equivalents.



rapid combustion creates a shock wave within the sealed gas unit 18, creating local 5 pressure spikes
and forces that travel around the sealed gas unit 18. Third, the combustion of the ig@%egfrﬁr%ces
heat, which escapes into the constant-volume sealed gas unit 18 and has the effect of driving
pressure up in the sealed gas unit 18, as an expected result of the ideal gas law. The net effect of
combustion of the igniter 8 is to rapidly increase the pressure within the sealed gas unit 18. A burst
disk 22 is located on the sealed gas unit 18, 10 andyis constructed to rupture when a predetermined
pressure is reached within the sealed gas unit 18. The construction and use of a burst disk 22 in a
pyrotechnic application is known to those skillediiatihgsart. The position of the burst disk 22 relative to
the initiator 2 on the sealed gas unit 18 is not important to the operation of the sealed gas unit. When
the pressure wihinstbaigeaes gas unit 18 reaches a level equivalent to the pressure at 15 which the
burst disk 22 is designed to rupture, the burst disk 22 ruptures, and hot gas at high pressure escapes
the sealed gas unit 18Apeaiting fupikadhuEskdivn 2o Afendtghy. ihi bensligicsk 22 may be
designed to rupture upon encountering the shock wave produced by the combustion of the igniter 8.
The seated gasdintiztd mpastipsthgiext to a device which utilizes the hot gas escaping from the
sealed gas unit 18 through the 20 ruptured burst disk 22 to perform useful work, such as but not
limited to inflating aa redibag ixdjadaipt iedhecbtoshaiike2?hdl prefateaidpyrotechnic system and many of
its attendant advantages has thus been disclosed. It will be apparent, however, that various changes
may be made in theafoighitezpnstruction and arrangement of the parts without departing from the spirit
and scope of 25 the invention, the form hereinbefore described being merely a preferred or exemplary
embodiment thereotlddndeefdeeddetinding drons suid igrieréstisi chddl lol lowitiett exeeptaid accordance
with the following claims and their legal equivalents. 26 April 2005 7 CLAIMS What is claimed is: 1. A
pyrotechnic intiakatder insertion into a sealed gas unit containing

10 a nonconductive body overmolded around said igniter and formed into said
retainer; and
a metal cup engaging and covering the outer surface of said body for
structural support and attached to said retainer to form a substantially hermetic seal.
2. The initiator of ¢laim 1, wherein said cup is metallic.
15 3. The initiator of claim 1, wherein said retainer is metallic and said cup is
welded to said retainer.
4. The initiator of claim 1, further comprising a flange extending outward
from said retainer.
5. The initiator of claim 4, wherein said flange is substantially annular.
20 6. The initiator of claim 1, further comprising a molding feature extending
from said retainer into said body.
7. The initiator of claim 6, wherein said molding feature is substantially
annular,

8. The initiator of claim 6, further comprising a notch in said molding feature.



5 pressurized gas, comprising: a retainer including a connector having a hollow interior; an igniter;
electrical leads extending from said igniter into said hollow interior of said connectory,d0a .1 2005
nonconductive body overmolded around said igniter and formed into said retainer; and a metal cup
engaging and covering the outer surface of said body for structural support and attached to said
retainer to form a substantially hermetic seal. 2. The initiator of claim 1, wherein said cup is metallic.
15 3. The initiator of claim 1, wherein said retainer is mgtallic and said cup is welded to said retainer.
4. The initiator of claim 1, further comprising a flange extending outward from said retainer. 5. The
initiator of claim 4, Whereify Buiateelide ikitdafos foniayprtipminte asoaledrens wifetoriaiing®as, further
comprising g malding f Bsfrgending from said retainer into said body. 7. The initiator of claim 6,
wherein said molding feature is substantially annular. 8. The initiator of claim 6, further comprising a
notch in said moldimBédtstaines inphrdingns enoe ot ROITaIBI R iInsertion into a sealed gas

unit cofaining gas, AHREESZHRIIGRDRNGINDEBHM @RI Fatamer including a connector having a hollow
interior; 5 a flange extending outward from said retainer; an igniter; electrical leads extending from

said igniter into safH8M8&interior of said connector;
electrical leads extending from said igniter into said hollow interior of said

connector;
a nonconductive body overmolded around said igniter and formed into said
10  retainer such that said igniter experiences substantially no forces resulting from the
pressure within the sealed gas unit;
a notched annular molding feature extending from said retainer into said body;
and
a metal cup covering the outer surface of said body and welded to said retainer to
156  form a substantially hermetic seal, wherein said cup carries substantially no structural

loads.

10. A pyrotechnic system, comprising:
a sealed gas unit comprising a port and a burst disk; and
20 a pyrotechnic initiator inserted into said port, said initiator comprising:
a retainer including a connector having a hollow interior;
an igniter;
electrical leads extending from said igniter into said hollow interior or said
connector;
25 a cup engaging and covering the outer surface of said body and attached to said
retainer to form a hermetic seal; and
a cup covering the outer surface of said body and attached to said retainer to form
a hermetic seal; and
a flange extending outwards from said retainer and attached to said sealed gas

30  unit.

11.  The system of claim 10, wherein said flange and said sealed gas unit are

metallic, and said flange is welded to said sealed gas unit.



a nonconductive body overmolded around said igniter and formed into said 10 retainer such that said
igniter experiences substantially no forces resulting from the pressure within the seab%d %arﬁ 5665 a
notched annular molding feature extending from said retainer into said body; and a metaq cup covering
the outer surface of said body and welded to said retainer to 15 form a substantially hermetic seal,
wherein saidQg2¢8Mes substantially no structural loads. 10. A pyrotechniBEEMH8a6mMprising: a
sealed gas unit comprising a port and a burst diskgand 20 a pyrotechnic initiator inserted into said
port, said initiator comprising: a retainer including a connector having a hollow interior; an igniter;
electrical leads extehdingTtiosysait df cidan itdpveaickinalbdvpintas ontotsaiglccinndatandXaid cup
engaging anﬁi agog/%risr&gsttheﬁgﬁter shjﬂlace of said body and attached to said retainer to form a hermetic
seal; and a cup%:overlng & ufer surface of said body and attached to said retainer to form a
hermetic seal; and a flange extending outwards from said retainer and attached to said sealed gas 30
unit. 11. The system of claim 10, wherein said flange and said sealed gas unit are metallic, and said
flange is welded to said sealed gas unit. 26 April 2005 WO 02/37049 PCT/US01/48166 9 12. The
system of claim 10, wherein said port is substantially circular and said flange is substantially annular.



