26 April 2005 WO 02/37048 PCT/US01/48164 1 INTEGRAL PYROTECHNIC INITIATOR WITH
MOLDED CONNECTOR Background of the Invention The field of this invention gen%agégg%{% to
pyrotechnic initiators, and more particularly to an integral pyrotechnic initiator with a molde
connector. Syéyrpseelsnic initiators have many uses in industrial and consupaariEpplisations. One
important use is the inflation of airbags in motor vahicles. A pyrotechnic initiator is placed in an airbag
module. When ignited, the pyrotechnic initiator releases gas and heat that activates a gas generator,
ruptures a sealedqgsaiol PRRTRIDRRMR ATerAeN WSOl BRiSThRabRex e pyrotechnic
initiator is typically tightly secured into its 10 surroundings in the motor vehicle by one of a number of

commonly-used attachment strategieS2aEoBHAEEISARYEERROr is also electrically attached to control

circuitry in the meter §aRiGE g A cannecianmauNiered e yehisimid Yahide cannegday commonly
used in the industry includes a number of tabs corresponding in size and location to through holes on
a portion oPAFE AR A Ah B ety RIS TS L EORIRE YR HPReE 44645t e vehicle 15 connector snap
into the through Iolesecimibénltidiatohavhemiyaasrinésdastitapied sedsitier maliogioanneston with the
initiator, thereby holding the .cannectqr in place. In.some. designs, the wall of the initiator structure in
the vicinity SR B P ChAaEL B e koo RS SRS AU hatorial
Although tle #hreiwigz hatéslare Wsefulgigedndtingyttedetiiclaitanneckaists the anididtmt, deey weaken

the structugg,gh e, nialon 2Aparislar’y BadIane passing. RSt ARV RRIS R GRG0 the

I
connector centerlinethat Intersects a through . T ening reduces the force required to pull

the connecdiflatetf dithiithagiatoR hefEelresng plieter rasidyiredlyStighharycetse Pafdised
Embegimenis2adiig RreaRNbisvenianis diresiedioyatthspyspteshnisinitiatar having.amolded

connector feature. Inﬁg‘ne aspect of a preferred embodiment, the molded connector feature has a

_hollow int&HBIEEIG ifdt a0t f?B Al el riaehng toresoh gy d'from the wall

of the moldest@orhticif@atiteector mounted on the vehicle. A vehicle connector commonly used

in the industry includes a number of tabs corresponding in size and location to through holes

on a portion of the initiator that mates with that connector. These tabs on the vehicle
15  connector snap into the through holes on the initiator when the connector is pressed into
mating comnection with the initiator, thereby holding the connector in place. In some
designs, the wall of the initiator structure in the vicinity of the through holes are composed
of plastic, nylon, or other nonconductive material. Although the through holes are useful
for mating the vehicle commector to the initiator, they weaken the structure of the imitiator,
20  particularly in a plane passing substantially perpendicular to the connector centerline that
intersects a through hole. This weakening reduces the force required to pull the connector

off of the initiator, referred to as pullout resistance.

Summary of the Preferred Embodiments

25 The present invention is directed toward a pyrotechnic initiator having a molded
commector feature.

In one aspect of a preferred embodiment, the molded connector feature has a hollow
interior and includes at least one radially-projecting locking tab extending inward from the
wall of the molded connector feature.

30 In another aspect of a preferred embodiment, the molded connector feature is

injection molded around a molding assembly which is used to form at least one locking tab.



30 In another aspect of a preferred embodiment, the molded connector feature is injection molded
around a molding assembly which is used to form at least one locking tab. 26 April Z%SAX)\II% 537048
PCT/US01/48164 The molding assembly preferably includes two separate pieces, one of which is
preferably @gapigehi@ protect the electrical leads of the initiator during theppelgénggiecess. Cavities
corresponding to the location of the locking tabs are provided by the intersection of the two pieces of
the molding assembly. 5 Brief Description of the Brawings FIG. 1 is an end view of a pyrotechnic
initiator of the present invention. EIG..2 is a sectional view taken on the.line 2-2 of EIG, .1. FIG. 3is a
secional view BUREE TG Shty by (St Bee MG I R B o de
sectional \ddeptsihtilamrote st B S elzcamenBlerfdhel the dndithaiclinitiatie ascddingprecéssfofainideshe interior of
the connecigr deata LR BWAISCRRIRANUIRIGL iCx® FRREIRARIGMEW M2 Fapiding assembly
having a core and a sleeve. FIG. 6 is a perspective view of the core of FIG. 5. 15 FIG. 7 is a
perspectivBi¢enpbigradiiegassirhly: 5. Detailed Description of the Preferred Embodiments Referring
to FIGS. 1 and 2, a pyrotechnic initiator 2 is seen. The pyrotechnic initiator 2 includes a retainer 4 that
is preferably metallic. A body 6 is formed in the 20 retainer 4, preferably by an injection molding
process as described below. The retgigendraiesss atdeagtaportion of the body 6, provides structural
strength to the pyrotechnic initiator 2, and assists in connecting the pyrotechnic initiator 2 to the
structure where iF15- (488° RRISAEH 9 Hpegorchpls A0 BRIBEH IR TH  etainer 4 takes the
shape of a body Hifi@tadinseciasubistatlialyh thbhapes-tarhFI&oWwever, the retainer 4 is not limited to
such a 25 shape may be, shaped differentl ded to construct the. pyrotechnic initiator 2 to
be compatible WIFt g?(tg’r%as 8%%%38?8% %Irn?tarruél%?é! ?ﬁ%ﬁ?&%&} oltse(ft:[g’rlﬁﬁglg}adg of &fonednductive
mateidal, presfenalshnesgton. However, other nonconductive materials, such as plastic, capable of being

—molded or formegjgto & ; sectional view similar to FIGS. 2 and 3 of the pyrotechnic initiator as the

core is forming the interior of the connector feature of the pyrotechnic initiator.
FIG. 5 is a perspective view of a molding assembly having a core and a sleeve.
FIG. 6 is a perspective view of the core of FIG. 5.
15 FIG. 7 is a perspective view of the sleeve of FIG. 5.

Detailed Description of the Preferred Embodiments
Referring to FIGS. 1 and 2, a pyrotechnic initiator 2 is seen. The pyrotechnic

initiator 2 includes a retainer 4 that is preferably metallic. A body 6 is formed in the

20  retainer 4, preferably by an injection molding process as described below. The retainer 4

piotects at least a portion of the body 6, provides structural strength to the pyrotechnic

— initiator 2, and assists in connecting the pyrotechnic initiator 2 to the structure where it is

used. As seen in FIG. 2, in a preferred embodiment, the retainer 4 takes the shape of a body

of rotation of a substantialiy I-shaped form. However, the retainer 4 is not limited to such a

25  shape, and may be shaped differently as needed to construct the pyrotechnic initiator 2 to be
compatible with external connectors or structure.

The body 6 is composed of a nonconductive material, preferably nylon. However,

other nonconductive materials, such as plastic, capable of being molded or formed into a

desired shape while having adequate strength, durability and suitability for pyrotechnic

30  applications may be used. In a preferred embodiment, an igniter 8 is formed into the body

6. The igniter 8 comprises a pyrotechnic charge which combusts when exposed to an



desired shape while having adequate strength, durability and suitability for pyrotechnic 30 applications
may be used. In a preferred embodiment, an igniter 8 is formed into the body 6. Thejgr}\ Ir 8005
comprises a pyrotechnic charge which combusts when exposed to an 26 April 2005 WO 37048
PCT/USO01/433 643@mlectric charge or other stimulus. The selection and usep{gpysaiechnic charge
in the igniter 8 is known to those skilled in the art. In another preferred embodiment, an explosive can
(not shown) is attached to the body 6 and forms épart of the initiator 2. The igniter 8 may be located
adjacent tg QL |nsr the Cany % ng,as t ltlstlon 8f the |9n|ter 8 |shm%a81able of @nrtrng the

CL1011 dll
larger pyrotecﬂjnlc cﬁrgrge msr e can. The constructlon an 01‘0 an explosn)ge can Is well known

to those skmetﬁﬁﬁthéﬂmmﬂqéhbﬁfdgk@ﬂisn ih\%ﬁmeklanQM@fafWTﬁd(ﬂd@thb@m@@Spr@ferably
located at SheRpPGRIMPRAGIING RYINIGHNIS IR irpm BadeiningLfo Refrriipaaswell to FIG.

3, the connector 10is adaﬁgted to connect with a mating vehicle connector 23 provided at the 10 place

of use of tHe2phBeeHATcadRrERS 2 o5 irgidadhs shderhdohaeitsr sostostienpidhe iEisb . In a

prefersed eyghetimenkithie %terrgerr &tﬁh@ aonpefiand thiscabstagiatlvrextindricabEreferably,
two electrical leads 12 extend fr e igniter 8 through the body 6 into a hollow interior 14 within the
¥

connector PP HPIC %ﬁﬁtﬁﬂ 1§ P08 A6 the igniter 8 may be referred to as the
pyrotechnic |gn|trameasae3nﬂowsc81eemdse atheniégarﬂterﬁend%d&pﬂﬁtaefabm Mmetddlahlanetigetherefore

conductiv the Qtect& |t|ato Ztﬂfi cons rutit%d Sl{ﬁ at th(jr eiecgncal leadslfltth ot come in
cIan yg6as We Pqn

contact wit re aner 4. Use ¥ s nonconauctve, the: brevents stray current
from enterﬁtQ%@Ole:le@md@Ilmm&@ﬂﬂ@u@htmtbmmmhwﬁnquammmmeidental

ignitigp of the JanitgiBo AR MtsNIh i eiGlAReS, %ﬁtﬂtqtcao@rteqﬂgewﬁua clpdliicg \eagse12 may

contact 20 the retainer 4 without ill effect. The hollow interior 14 of'the connector 10 is laterally

_bounded birsPEeRIde dib? DYafFred sbadivesd b e sfe! the caneretdOirmrtsatislipstantially
cylindrical epphderatinmeagatinwey eledhter IshapEs sydartamednidestinmheh fanddyis located at

e o S BRI o e e e e e e 2
and the igniter 8 may be referred to as the pyrotechnic ignition assembly. Because the
15 . retamer 4 is preferably metallic, and is therefore conductive, the pyrotechnic initiator 2 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 unexpected path, thereby preventing accidental ignition of the
igniter 8. Alternately, if the retainer 4 is not conductive, the electrical leads 12 may contact
20 the retainer 4 without 11l effect.
The hollow interior 14 of the connector 10 is laterally bounded by a connector wall
16. In a preferred embodiment, the connector wall 16 is substantially cylindrical and
S continuous. However, other shapes may be formed, if desired. A rim 20 is located at the
end of the connector wall 16 opposite from the retainer 4. At least one locking tab 18 is
25  atfached to the connector wall 16. Preferably, each locking tab 18 extends inward from the
rim 20 of the connector wall 16. However, the locking tabs 18 need not be positioned on
‘the rim 20; the connector wall 16 may extend in an axial direction beyond the locking tabs
18 if desired. Preferably, if more than one locking tab 18 is used, an even number of locking
tabs 18 are placed symmetrically along the rim 20 of the connector wall 16. An odd number
30 of locking tabs 18 instead may be placed along the rim 20. The locking tabs 18 may be
placed asymmetrically along the rim if desired, which may be useful for registering the

mating vehicle connector onto the initiator 2 in a particular orientation. The inner surface of



rim 20 of the connector wall 16. However, the locking tabs 18 need not be positioned on the rim 20;
the connector wall 16 may extend in an axial direction beyond the locking tabs 18 if GélgsArﬁql 005
Preferably, if more than one locking tab 18 is used, an even number of locking tabs 18 are placed
symmetrica{ypajogade rim 20 of the connector wall 16. An odd number 3@@f/iaekingdabs 18 instead
may be placed along the rim 20. The locking tabs 18 may be placed asymmetrically along the rim if
desired, which may be useful for registering the fnating vehicle connector onto the initiator 2 in a

particular erigniafion; Tne nner suface of 26 Anrk 2005 WO.03(37048.BCT/IS0N 4R 64 4 each
locking tab 1’ acm&fﬁe centene 22 of t 16" connector prefer%fy Is carved along a”semicircular
arc definedealsirguer satiudediresh dlorgpe rpéinglicukadiog iperpendetine R2hK qendeditisa?Zont locking tab

18 is usedpgach Hefarablyiasa pstantially e $R06 46R01bs édeyv&\éﬁibﬁal%m&%ifagﬁgﬁa%g g“i;gren t

have a different length, if desired. Alternately, 5 providing’one or more loCking tabs 18

. Y, 5 ding re 10
lengths me%%’é"ﬁ%e?ﬂﬁoh‘éﬁ@eﬁhglth@ﬁﬁeﬁﬁ‘{ﬁ veHifie@dnkseetbr H3dstisdne MisEBEY in a particular
orientationsre AR R /8 uidYe fockiipakiig $alsil 8 AreseRnahShAYBd DA fd: MRRERIOUr locking

tabs 18 are used, each locking tab 18 is SUBEStantiall as long as_a forty-five degree are segment of

the conneg‘SFWé]ﬂgl‘@, oRARFP IS RS B LAY e B RGP SITHEIHOR1 0 five degrees apart from
the adjacent lockiiydahgetBsalp figniieckanpnebiordnal 1&ed] he desitechtiFicknEssiieeadbutocking tab 18

is dependent on the sige of the,locking ab d connector.10, the flexibility of the. material with
which theTgélﬁflr‘ﬁ;t?g%sflgSafg %Sgﬁg?ﬁ%g’cﬁf‘é“#j %Zgé?gggsea)%éﬂcl egstg)%%agxaer?ggwor‘ﬁﬁggﬁﬁiator 2ina
particular zppéigatiumitkemheiaonnlbdtoraddrmiotdent frdni Hidopaceddthetaniiadiofotys used in a 15

standgrd g aealiggieRoRASR 18rking iaRilBinpieRrARNEUBAIARIRLE fomm thick. However, a

thickness other than 1.5 mm may bé used, as long as each locking tab 18 has adequate flexibility to

_allow the vehicled6rkalesrthislpess aleadinie hid &tisr dppendat aadbfusits AbBRYORIRBIA the vehicle
connector 28 phiadhesapactol I auaibaitiosces: expemed it erremedRRitgadpitiatyy 2 during the
o Aseoie, 48 e 15 20 SRR 19U ERE 1R BRSPS a0 S Pl Preferay

application. Where the connector 10 is molded from nylon, and the initiator 2 is used in a

15  standard airbag application, each locking tab 18 is preferably substantially 1.5 mm thick.
However, a thickness other than 1.5 mm may be used, as long as each locking tab 18 has
adequate flexibility to allow the vehicle connector 23 o mate with the connector 10, and
adequate rigidity to hold the vehicle connector 23 onto the connector 10 against forces
expected to be exerted on the initiator 2 during the lifetime of the connection. Where

20 multiple locking tabs 18 are used, each locking tab 18 preferably has substantially the same

| thickness.

In a preferred embodiment, the locking tab 18 overhangs the interior 14 of the

— connector 10. Overhang is the distance, measured perpendicular to the centerline 22 of the

connector 10, between the inner surface 21 of the locking tab 18 and the adjacent inner
25  surface of the hollow interior 14 of the connector 10. The overhang distance is preferably
substantially the same along the entire length of each locking tab 18, but may vary along the
length of each locking tab 18 if desired. If more than one locking tab 18 is used, the
overhang distance preferably is substantially the same for each locking tab 18. The desired
amount of overhang of each locking tab 18 is dependent on the size of the locking tab 18
30 and the connector 10, the flexibility of the material used to mold the connector 10, and the
forces expected to be exerted on the initiator 2 in a particular application. Where the

~ connector 10 is molded from nylon, and the initiator 2 is used in a standard airbag



In a preferred embodiment, the locking tab 18 overhangs the interior 14 of the connector 10.
Overhang is the distance, measured perpendicular to the centerline 22 of the connenﬁ M’Qﬂ 98(5 een
the inner surface 21 of the locking tab 18 and the adjacent inner 25 surface of the hollow interior 14 of
the connect@rplfds sk overhang distance is preferably substantially the sgpegdongibe entire length
of each locking tab 18, but may vary along the length of each locking tab 18 if desired. If more than
one locking tab 18 is used, the overhang distance preferably is substantially the same for each locking
tab 18. The desired amount of oy r? ng of each locking tab 18 is dependent on the size of the locking
tab 16 30 ST TA ot o . TR ST SRR FE B BBR 8 G the
forces expaotedudiaoe dxbeted aonntreeinitiaoo m2linl 6. pHriichigkspliceitides Miabreestwermector 10 is
molded frofg.pviannans fPNERIRY Fi5R- L ANARE A RAY RAREZRRR WikEaKR 1045

PCT/US01/48164 5 application, each locking tab 18 preferably extends inward substantially 1.5 mm
from the iRRrefslipfcaBagT HaadiYj i daid Simueisisvmmesior i3 arkkiessoprsvigedhasaisice between

adeqyate figxibiippiaalipwdhedniiairironnasten MR ate MitdbeNe Bigle.caanector 23, and

adequate rigidity_to hold the vehicle connector 23 onto the connector 10 against 5 forces expected to
be exerted on the MRS SHEIR SRS Rctins B Wih sctrimetin e Jare ©8hiéctor 23 is
mated withdl thenreiclercbansbed akingplabs 8 titoldiherehiole TaaneaiokZdingtacedn the
connector.10. The vehicle connector 23, includes an engagement structure, 26 which has a diameter
larger thaﬁ%?\gggfs%ﬁgéageér{lﬁ%e%mt?'nt%r?n%ée}véb%e{’%@esg gi or %{e ﬁrcﬁﬁzﬁlﬁl}a%% %%&qﬁ%g é}r‘?’écgléement
structure ABsisymeaferdhtys1 suflbibtahtckiineatahsi b8, diit prefmabintesttecsechinpadishbhround the

outef purtage: Al EINGIE SANEIALAT ENARY IR ORI ISHIAIORLBaR NG Allapqg Detween he

inner surfaces 21 of the locking tabs 18, the engagement structure 26 holds the vehicle connector 23

_in mating SRBslerAEMCOR thebhAvE® R 10ander atety indhe sirigraatisieet dhe iBpgagement

structure 26:mae be sBed IaxiongmsithaRngagement Stlaty e 2RoRIPHESSHGSsHQBTagement
ctor 23. The vehicle connector 23 is

against the Jocking.tabs 18 to resist pullout of the vehicle conn
installed irf'thé" iﬁllagf%rea%?‘ﬁ?@cetlgr‘Tﬁ%@%ﬁﬁﬂﬂ‘?&@ok@efﬂ%ﬁﬁyﬁm RPYESHEHIPREBE B8 with the
electrical leegigdeonstheinon Aé atory Ik anddadallyngushihg engagement structure 26 provides

15 secure engagement against the locking tabs 18 to resist pullout of the vehicle connector 23.

The vehicle connector 23 is installed in the initiator connector 10 by aligning socket holes in
the vehicle connector 23 with the electrical leads 12 on the connector 10 and axially pushing
the vehicle connector engagement structure 26 past the locking tabs 18, which bend and are
flexed radially outwardly. Similarly, the vehicle connector 23 and comnector 10 are

20  disconnected by merely puiling them apart, which causes the locking tabs 18 to bend and
flex radially outward as the engagement structure 26 engages them. The difference between
the diameter of the engagement structure 26 and the width of the opening in the connector

R 10, combined with the rigidity of the locking tabs 18, holds the vehicle connector 23 onto
the connector 10.

25 The physical configuration of the locking tabs 18 allows for commection and
discornection between the initiator connector 10 and the vehicle connector 23 as required,
and provides for secure retention of the vehicle connector 23 after mating with the initiator
comnector. The connector wall 16 is substantially free from gaps, holes and other structural
discontinuities, thereby enhancing its reliability and strength, and may therefore be referred

30 to as a solid wall. Thus, the pullout resistance of the initiator connector 10, which is the
force required to separate the vehicle connector 23 from the initiator connector 10, is greater

than the pullout resistance of initiators known in the art.



the vehicle connector engagement structure 26 past the locking tabs 18, which bend and are flexed
radially outwardly. Similarly, the vehicle connector 23 and connector 10 are 20 discor}d@%ﬁ? Q)bgnerely
pulling them apart, which causes the locking tabs 18 to bend and flex radially outward as the
engagemenygiiactig 26 engages them. The difference between the diarpgte(@fitlig gngagement
structure 26 and the width of the opening in the connector 10, combined with the rigidity of the locking
tabs 18, holds the vehicle connector 23 onto thefonnector 10. 25 The physical configuration of the

locking tabs 18 ws for connectign.and_disconnection between the initiator connector 10 and the
vehicle connector 3%”5_ ¥§%ogﬁe13?ia%id uﬁrg\%?j%g%?ngag{lﬁerer@élﬁlﬁgh 8}%&%%hl e%ﬁﬁ%%tor 23 after
mating wighekengitidher rgerimacresldMcpsensaeoralidinowisie ilrsa sty fretdrerh gdst holes and

other strugfiral idisrantinpiies el thancinedts seLabPHily and sirsRAil: AR YW herefore be

referred 30 to as a solid wall. Thus, the pullout resistance of the initiator connector 10, which is the
force requiPe®b Selerang 1h &N mddrebing atsrad s o Wi toe ssidiseteraobly HPdater than the

pulloyt resistanee pfnitRINSIKRO WMiHbthe; a5t. &6 e@meaggawmgé%mﬁa@aﬁuﬁ&amgm 6 The

body 6 is molded in place aroun th%lr ainer 4, preferabl b)&in'ection molding. The injection molding
it RO

process iSWETRNAWITTH S & 8Ki th6é%ar“ﬂ ARG b dhA I ATRE I BSEERAY the desired
shape of the fitiskies protkie? hehalieswved40 Coolltsicrsing 40 mlTe proartviolgings assewably 40 is
shown. The maqlding assembl is 5 used to.form the hollow interior 14 of the connectoy 10 during
the injectiéﬁd}%ﬁcﬁ'ﬁ%ﬂ [??&ggégoée eercr?ﬁeg‘gdg v?gﬁ F@E‘f&élﬁ.f)&(;‘,{l#r%saap?e J(::'br?‘lé 22%%88 iment, the molding
assembly cagdsmsindias todbeennmbadBpstoanu4® referabhpadrie orceirordherptotrsnss46 extend

radiglly frasiheeagR ofhe s AOHINE S'88YRRAINEUIRS @ RUMPE af axiansians48..

corresponding to the number of protrusions 46, spaced apart to receive the protrusions 46 10 between

_them. Thetbraiscditiaae ibap e pEnsmsions AQexand i dha msielpesiinnistesaes asanithélistance that

the protrusigjaceAorutignetrinihessxiahd ipaationo 26ing Acavin:Ris adjacanQaai Riapesion 46. The
protrusions 46@2% the, exteH jons gffﬁtgare s]iir‘zed and shaped such that the size and shape of the
S

s
resultant RO ER BB A SRaRS thb e it fawtieR 3 gorrespond to the desired size, shape
and position of the locking tabs 18.

15 The core 42 preferably has a substantially hollow cylindrical bedy. The outer
diameter of the core 42 is sized such that it corresponds to the diameter of the opening in the
connector 10 through which the vehicle connector 23 mates with the initiator connector 10.
The sleeve 44 preferably includes a center piece 52 adapted to receive the hollow interior of
the core 42. Preferably, the center piece 52 is circular and has an outer diameter slightly

20 less than the inner diameter of the hollow interior of the core 42. Referring as well to FIG.

| 4, the center piece 52 preferably includes a number of holes 53 corresponding to the number
of elecirical leads 12 extending into the connector 10. The electrical leads 12 slide into the

— “holes 53, and are thereby protected from damage during the injection molding process and
protected from exposure to injection molding liquid and its subsequent solidification. The

25  center piece 52 may include a depression 54 corresponding to the shape of an alignment
feature 56 as shown in FIGS. 1-2. The alignment feature 56 ensures that the vehicle
connector 43 as shown in FIG. 3 can only be mated to the commector 10 in a singie
orientation.

Referring to FIGS. 4-7, the molding assembly 40 is used to form the body 6 and the

30 connector 10 as part of the injection molding process. The molding assembly 40 is placed
into a mold (not shown) having a cavity which is a negative of the desired shape of the

finished body 6 and connector 10. The retainer 4, igniter 8 and electrical leads 12 are also



and position of the locking tabs 18. 15 The core 42 preferably has a substantially hollow cylindrical
body. The outer diameter of the core 42 is sized such that it corresponds to the dian%t%r 9[1%5
opening in the connector 10 through which the vehicle connector 23 mates with the |n|t|a{)or connector
10. The slegyeyddpreferably includes a center piece 52 adapted to receivecthedagleydgnterior of the
core 42. Preferably, the center piece 52 is circular and has an outer diameter slightly 20 less than the
inner diameter of the hollow interior of the core 42. Referring as well to FIG. 4, the center piece 52

preferably inclufesia pombaneihales SR LamESRPRYING PN MBIR e RiRleglica)IRads 12 extending

into the connector 10. The electrical leads 12 slide into the holes 53, and are thereby protected from
damage dPEFRARiRREdRCAORINGhs desddasdrbs Lo die dinishrdsgrusaiar dfinfEislfceolding liquid
and its subsegidantsspkddicatios. AR 13 aenfertiicdechcMMoidalddeRASEeSHIRNRE ayresponding
to the shapge of.an alignment feature 56 as shgwn in FIGS. 1-2. The alignment feature 56 ensures that
the vehicleef%%ﬂ'fﬂfjgﬁggﬁr?ég gﬁo%?iefng I@Fhénc%‘ﬁ %W&%ﬁ?f;?éd @ﬁf@@ﬁ?ﬁe@ﬁ?@%"iﬁ%‘%ingle
orientationprifefeslynpiien&iSo 4xfettheuvnadingnakisembly 40 is used to form the body 6 and the 30
connector 10 as payt inject| leli s.{he ' sembly 40 is,placed into a mold
(not shown) hav e B R S e I B
connector IdoF hEwRYRTe pleigHitseBineiiy e Beidi seikableuo 1 Riged el so2EnEprild 2008y 3102/37048

PCT/USO1481 ¢dicRince dintithdnolday hednalding.asse mily 46 ispiacedii. thg.maldsuch that the
cavities 50 corresgond to the location of the locking tabs 18 on the finished connector 10. The sleeve

44 protect& flezt | cEhtssies udthiy dheneTeaaved fnatdi sorswetss, 1 ereplnagitest electrical

leadsdl2 imthahaks 2hidthinaihe canteiopietatwd he Mehdinerasse RbiARS,SHR9igwRblY
positioneddto exteqd ou% of the mold. Hot liguid is then injectﬁg)i to tt}e mold. In g preferred
. embodimente i Hqliig %9%0@%5%?75%%%%0??@53%& o Y ERAb R FSP AR molding and

suitable foalangeitn pjabtivietimapBiicativing thayctre d2ad, talesiredr, Tthe frottigisic igdhan allowed to
cool and harder RS RE Eckhis e 14 STRY S 9 IS S WG IR AL PARUING Kiulng
the core 42 to be removed from the connector 10. What remains after removal of the
15 molding assembly 40 from the mold is an initiator 2 having a connector 10 as described
above. Variations in this molding process that still produce the desired shape of the
connector 10 are within the scope of this invention. _
A preferred pyrotechnic initiator having a molded connector, a process for making
such an initiator, and many of their attendant advantages, has thus been disclosed. It will be
20 apparent, however, that various changes may be made in the form, construction and
arrangement of the parts or in the steps of the process without departing from the spirit and
scope of the invention, the form and process 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.
25



10 substantially along its axial direction. The core 42 is then rotated substantially forty-five degrees
along its axis, then removed from the connector 10 by pulling it out substantially alo% L&%@q@d%
direction. By rotating the core 42 in that manner, the protrusions 46 can move between the locking
tabs 18 as the core 42 moves along its axial direction, allowing the core 42 to be removed from the
connector 10. What remains after removal of the 15 molding assembly 40 from the mold is an initiator
2 having a connector 10 as described above. Varidtions in this molding process that still produce the
desired shape of the connector 10 are within thecgggpe of this invention. A preferred pyrotechnic
initiator having a molded connector, a process for making such an initiator, and many of their
attendant advahbahB<Ipge s been disclosed. It will be 20 apparent, however, that various changes
may be made In the {QptaRsIEUGtRRCANS adang bIARiDhthe parts or in the steps of the process
without departing from the tS|8'rit and.tscopF dc}f thetinve%ti%n, the foc{m and grocesslhetreir]before
described being meré )P %foﬁre B 1oerré]?(celrlnplfﬁr%/ nboaiment fhllerlélgf? Yhere orfaeé,3 € ifvention is not
to be restrictedeais]imited exeeptrincadeordamcadyith #he fotldwitignelaims and their legal equivalents.
25 26 April 2005 8 Cﬁ@ﬁr}é\(pﬁds claimed is: 1. A pyrotechnic initiator for mating, comprising: A
pyrotechnic igniter including a top, a bottom including one or more electrical leads, and an outer
surface between said Bpléiddneasandsaidh Pacetaiiferclirnd dietdedersiseonautivaiBBuglintimately
and directly basrdag thevbstabtaliv.ad iofieaikhoweksudiacr Ot saiddgnitRnanste saidcgiainer, said
body including a connector comprising: a substantially solid connector wall defining a hollow interior
and including (é(’%l@géf%tially cylindrical exposed inner surface; and at least one exposed locking tab
extending inwardly from sawlswisentslifaobdewhnadallyatxiefnimgyaziohgwesstioanamsubstantially all of

the radial eXteﬂ'IcﬂIding a substantially cylindrical exposed inner surface; and
at least one exposed locking tab extending inwardly from said inner
surface and radially extending along less than substantially all of the radial extent of

said substantially cylindrical exposed inner surface of said connector wall.

2. The pyrotechnic initiator of claim 1, wherein said connector comprises a

plurality of said locking tabs.

3. The pyrotechnic initiator of claim 2, wherein said connector wall has a rim

around which said plurality of locking tabs are positioned.

4. The pyrotechnic initiator of claim 3, wherein said locking tabs are positioned

substantially symmetrically along said rim.

5. The pyrotechnic initiator of claim 3, wherein said locking tabs are positioned

substantially evenly along said rim.

6. The pyrotechnic initiator of claim 2, wherein said connector has four locking
tabs.
7. The pyrotechnic initiator of claim 1, wherein said at least one locking tab

extends substantially along a length defined by a forty-five degree arc segment of said

inner surface.



said substantially cylindrical exposed inner surface of said connector wall. 2. The pyrotechnic initiator
of claim 1, wherein said connector comprises a plurality of said locking tabs. 3. The BYr '
initiator of claim 2, wherein said connector wall has a rim around which said plurality of locking tabs
are positioned. 4. The pyrotechnic initiator of claim 3, wherein said locking tabs are positioned
substantially symmetrically along said rim. 5. The pyrotechnic initiator of claim 3, wherein said locking
tabs are positioned substantially evenly along said%im. 6. The pyrotechnic initiator of claim 2, wherein
said connector has four locking tabs. 7. The pyrotechnic initiator of claim 1, wherein said at least one
locking tab extends substantially along a length defined by a forty-five degree arc segment of said
inner surface. 26 April 2005 9 8. The pyrotechnic initiator of claim 1, wherein said nonconductive body
is substantially composed of nylon. 9. The pyrotechnic initiator of claim 8, wherein said connector
includes a rim with lurality of inwardly-extending locking tahs positioned metrically and spaced
evenly along ségd rirﬁg el ré)aéfﬁc’hglrlcénd?lafn%érog QI%IC ?l%gf gg(lﬁssémx é‘nac%r{ouggﬁsﬁé%%\lﬁ interior of said
connector. 10.stbtmapratitechnposedietoyloficlaim 9, wherein said connector is a universal connector. 11.
A pyrotechnic initiator for mating made by a method comprising the steps of: providing a pyrotechnic
igniter including a top, a bottom including one or more electrical leads, and an outer surface between
said top and s8id botlbmpprscibnieiaitiaten Ré plaRFirtibaial jaithePBREEHR pndng HMBided
nonconductivepshyitey sebstariiglbalipkistiopiepspuiatsel spiddanianpasiigsaid retainer, said
body including a rﬁ?r;?ector.gompris&n

eve ong said rim, an s%id one or more electrical leads extend into said hoHow

interior of said connector.

10. The pyrotechnic initiator of claim 9, wherein said connector is a universal
connector.
11. A pyrotechnic initiator for mating made by a method comprising the steps of:

providing a pyrotechnic igniter including a top, a bottom including one or more
electrical leads, and an outer surface between said top and said bottom;

providing a retainer; and

intimately and directly bonding a molded nonconductive body to substantially
all of said outer surface of said igniter and to said retainer, said body including a
connector comprising:

a substantially solid connector wall defining a hollow interior and including a
substantially cylindrical exposed inner surface; and

at least one exposed locking tab extending inwardly from said inner surface and
radially extending along less than substantially all of the radial extent of said

substantially cylindrical exposed inner surface of said connector wall.

12. The initiator of claim 11, wherein said step of intimately and directly bonding
includes the following steps:

placing said retainer in a mold along with said igniter and one or more electrical
leads;

forming at least one cavity at the intersection of separate parts of a molding

assembly;



a substantially solid connector wall defining a hollow interior and including a substantially cylindrical
exposed inner surface; and at least one exposed locking tab extending inwardly fronb%a%m%%s
surface and radially extending along less than substantially all of the radial extent of said” substantially
cylindrical exposed inner surface of said connector wall. 12. The initiator of claim 11, wherein said step
of intimately and directly bonding includes the following steps: placing said retainer in a mold along
with said igniter and one or more electrical leads; fépming at least one cavity at the intersection of

separate parts of a mglding, aSSeMPREANLA0018 SRATNGsRIAPASAIROIRLlectrical leads

with said molding assembly; and, injecting hot liquid, into said mold, said liquid adapted for injection
molding, wherbBcting BasE@He RjeiiHg 'F&gqssﬁb‘il eidadpried Eonigireiarr ingasbsr avity. 13. The
method of claig 132st whersikisaiehddingdassembiytivalvtiasdasiesyenats ig.core, said core having a
plurality of protrusions. 14. The method of claim 13, wherein said method further comprises the steps
of: moving said sleeve in a substantially axial direction; rotating said core; and moving said core in a
substantially akfal dirEatiometis, of ¢hasthbdl whencikisgdanp)dite ehseimbhytiatbeder nnkeing, andmprising the

steps of: provgjégg:,asﬁxrmmgggﬁﬁlg@lg}gtﬁlgms_a bottom including one or more electrical

leads, and an outer surface between said top and said bottom; providing a retainer; and intimately and
directly bonding a molded nonconductive body to substantially all of said outer surface of said igniter

and to said retainer, saichharhdipelikling 2 IRRNRGHRH GRIMBAISIGAPRsisn!tial kisplidreonnector wall

defining a hollow interior.and .including a sybstantjall lindrical exposed inner surface; and
g moving sajcp sﬁeeve ima suléstant&tl y %/x?a).( cErect(ion; P

rotating said core; and

moving said core in a substantially axial direction.

15. A method of making a pyrotechnic initiator for mating, comprising the steps of:
providing a pyrotechnic igniter including a top, a bottom including one or more
electrical leads, and an outer surface between said top and said bottom;
providing a retainer; and
intimately and directly bonding a molded nonconductive body to substantially
all of said outer surface of said igniter and to said retainer, said body including a
connector comprising:
a substantially solid connector wall defining a hollow interior and
including a substantially cylindrical exposed inner surface; and
at least one exposed locking tab extending inwardly from said inner
surface and radially extending along less than substantially ali of the radial extent of

said substantially cylindrical exposed inner surface of said connector wall.

16.  The method of claim 15, wherein said nonconductive body is substantially

composed of nylon.
17. The method of claim 15, wherein said connector is a universal connector.

18.  The method of claim 15, wherein said step of intimately and directly bonding

includes the following steps:



at least one exposed locking tab extending inwardly from said inner surface and radially extending
along less than substantially all of the radial extent of said substantially cylindrical e%%?gii%@g
surface of said connector wall. 16. The method of claim 15, wherein said nonconductive body Is
substantially composed of nylon. 17. The method of claim 15, wherein said connector is a universal
connector. 18. The method of claim 15, wherein said step of intimately and directly bonding includes
the following steps: 26 April 2005 11 placing said rdfainer in a mold along with said igniter and one or

more electrical leadsy iy 98 #Y.{eARt AN o A RMRIPRANONAL SRR3R AR Bloa molding

1
assembly; engaging I%al ne or more electrical leads with said molding assembly; and, injecting hot
liquid into saidl¢adid, said liquid adapted for injection molding, whereby at least one locking tab is

formed at the locatiop,gh2idh ddeask eagGaviye dlerititidnoieeie!pin: b8a\WoetRin said molding
assembly includes a sleeve, and a core, said core having a plurality of protrusions. 20. The method of

claim 19, furth®&8RPrising the steps of: moving said sleeve in a substantially axial direction; rotating
said core; and, moviragsgidgcaié dnecos utvstaritiatiy Alealisivibtrani molding assembly; and,

injecting hot liquid into said mold, said liquid adapted for injection molding,

whereby at least one locking tab is formed at the location of said at least one cavity.

19, The method of claim 18, wherein said molding assembly includes a sleeve, and

a core, said core having a plurality of protrusions.

20.  The method of claim 19, further comprising the steps of:
moving said sleeve in a substantially axial direction;
rotating said core; and,

moving said core in a substantially axial direction.



