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INVENTION 10 1. Field ‘8 [ n relates to a novel

igniter assenbly for igniting conbustible conpositions in a highly
reliable manner, and in particular to an igniter assenbly which includes a
conbusfbi bl e illum nant conpoBELAGEDMABPLECATIONS ed by depl oynent of an
associ ated parachute. This invention also relates to devices conprising the
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2. Description of the Related Art
Among the various environments in which illuminating flares are used,
perhaps the most common environment for the use of flares involves the illumination
20  of military battle grounds. In such applications, the flares are launched above ground
or water areas suspected to contain enemy personnel and vehicles. Essentially, the
illumination provided by the flare facilitates visual detection of the enemy personnel
and vehicles, thereby providing more precise identification of target locations at
which to aim arsenal. The illuminating effect provided by the flare is typically
25  enhanced by equipping the flare with a parachute, which both increases the flight and
time of descent for the illuminating flare and, upon deployment thereof, provides a

requisite force for actuating an igniter housed in the flare.

The use of flares to ascertain the precise location of enemy targets can provide
obvious military advantages. However, the availability and widespread use of
30  military flares has negated this advantage somewhat, since there is an increased
likelihood of opposing military forces also possessing flares. Thus, in order to gain a

military advantage from the flares, it is paramount that the flares operate in a highly
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A conventional igniter is disclosed in U.S. Patent No. 4,1 55,306 and illustrated

20 in FIGS. 6 and 7 herein. Reférring to FIG. 6, the igniter 206 includes a housing 212
formed of a molded piece Qf LEXAN (polycarbonate) or light-weight metal. The
housing 212 has longitudinally extending internal walls 213.an'c1 ridge 213a , which
are receivable into an aluminum cap (hot shown). The interxial Walls 213 and the’
ridge 213a define upper and lower hollow compartmenté 215, and a diametrically

25 extending raceway 214 intérpbsed between the upper and lowef compartments 215,
The raceway is defined in part by the ridge 213a of the intemallwall 213. The ridge
213a has a depth less than that of fhe remainder of the internal v;/alls 213. For
convenience, the ridge 213a is shaded. The function of the ridge 213a is explained in
further detail below.

30 A sliding cartridge (also referred to herein as a slider) 216 is disposed in the
raceway 214 and is slidable along the raceway 214. The slider 216 comprises a -

spring-loaded striker arm 218, a torsion spring (located at positibn 220), and a pistol
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permt passage of the cable 230, but to obstruct passage of the first
swage bal | 232 Thékliddr@16éixbpetativihle comdceed 1@ Bk pasachute@08vih cblege bal | (not
shown, but positioned behind the first swage ball %g}%@ in FIG 6). The
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t he i gnit @30 issseetid/sve@e ball (eat shewm dubpositiened behind thedbstawage balb232
in FIG. 6). The cable 230 extends between the first swage ball 232 and the second

swage ball along an axial direction, that is, perpendicular to the portion of the cable
20 230 passing through the slot 236 (i.e., into the sheet on which FIGS. 6 and 7 are
shown). The second swage ball is encapsulated into the internal wall 213, The
encapsulation of the second swage ball in the internal wall 213 serves as a safety
mechanism to protect against unintentional firing by preventing tension in the cable

230 from prematurely moving the slider 216 along the raceway 214,

25 In operation, the igniter assembly 206 is actuated by the force generated upon
parachute 208 deployment. Upon actuation of the parachute 208, the deploying
parachute pulls the cable 230 towards the aft end of the flare 200. When properly
operated, the force imparted on the cable 230 by the deploying parachute 208 is
sufficient to dislodge the second swage ball from the housing 212 and move the slider

30 216 in tandem with striker arm 218 and the primer 222 across the raceway 214 with

sufficient force to overcome the frictional resistance between the cocked striker arm



parachute 208 depl oynent. Upon actuation of the parachute 208, the
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striker arm 218 ‘can pass as'the striker arm 218 pivots to s the priner
222. Al ahdthgloppbsing capsurfage)dhrougin whishathe strikemam2] 8 danpassaspbesessi ng t he

igniter 15 asse . 206 funckion correctly only approxi mtely 87% of the
tinme. | ﬁ“ﬁ‘ﬁé%ﬁ%’?‘s%"fmﬁ%é‘eé’%zéﬁ' which failure occurred, the slider
mechani sm 216 was found to have traveled only part of the way down the

racevay, W t Alhoagiceictivé By Bonvehtibfdl shin@%as fRkes poldeasihg theignik@asons for
these failures are believed to be as follows: The deploynent of the
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i mpar t edraveled bely patilo€ thie3@aybdown the raceway, with the cable found either broken or
intact. The reasons for these failures are believed to be as follows: The deployment
of the parachute 208 imparts an instantaneous shock force to the cable 230, causing
20 the second swage ball to dislodge from the slider wall in which the second swage ball
is encapsulated. However, the remaining force imparted to the cable 230 by
parachute deployment is not always sufficient to overcome additional frictional forces
at the slider/raceway interface and the interface between the cocked striker arm 218
and the cam surface 225. These frictional forces can prevent the slider 216 from
25 moving sufficient distance to clear the cam surface 225 and reaching and striking the
primer 222. One reason for the high frictional force at the slider/raceway interface is
that the cable does not pull at the center of the slider 216. Another reason is that the
ridge 213a defining the top of the raceway 214 does not extend along the full depth of
the slider 216 (in order to provide a cleérance for passage of striker arm 218 as the
30 striker arm 218 pivots from the cocked state to the firing state). The presence of this
clearance is believed to allow the slider 216 to rotate somewhat about its longitudinal

axis in the raceway 214 during sliding movement, thus increasing frictional forces.




parachut e depl oynent- is not always sufficient to overcone I 1]

fri cti onal “f‘g‘flé"ég‘“ at the slider/raceway interface and the%@?’%&s

bet ween the cocked striker rface 225. These
frictional forces can prev§ﬁ§ﬂk§ég§p?3gﬁégﬁgggﬂhﬁﬁZS nmovi ng sufficient
di.stance to clear the camsurface 225 and reaching and striking the prinmer
222. (ne reasony {Ofhefdfiste Nindibjdck bEthisARMntbR kS Sveddonid e Sbbwiedibdusignay
interface is that the cable does not pull at the center of the slider 216.
Anot her r gaeblami by theaprovisien of anlipaiteriasseratdy iwhichoredures stigkingf ofitheslidst eway 214
does not extend along the full depth of the slider 216 (in order to
provi de a BIBSPENA-for passage of striker arm 218 as the 30 striker arm
218 pivots fromthe cocked state to the firing state). The presence of this

cl earance is bakjsanethet sbjedt bOis inCertionde provide dndghit aésembiMbudtak about its
| ongi tudinal axis in the raceway 214 during sliding novenment, thus

i ncr easi ngbuiltdin safesy f¢atyres ©esignificaptly ceduoethe riskofl thediary tampsecidsaiellBRY OF THE
| NVENTI ON i her ef ' . hies. j.n ' h
above. i scired e . dbEss ARr ReflGs i8l1gid i AP IR Sa B, i

reduces stpchiki a@itp but dTRlighheiewith respebetorthe : and strikek SrmepRshe firigp] ect  of

this invention to provide an igniter assenbly that has built-in safety
feat ures tanddngn¢ partenienlyadveniascous gmbpdisient e statie fercaminiparmef acci dental |y

fired due to ingggd Th f [ i nel ude, for exanple, the

pl acenlent %Ffefaili’ prgls‘l%?r%g%e\?%{agﬁ'?t?tlggwgﬁ%%#r‘gnn%'vvith respect to the priner
and striker armprior to firing, and in one particularly advantageous
enbodi ment, a dnhattczdinee edthra prefortad edbddimpntasfalia fiventiéh, itesstrikaaem pr ef er abl y
90 I bs, to cause_ignition. In c_cord&gce W ]t‘lh a preferred ﬁlg odi nent of
this i nverAiddhe PRIRE afe StaQNAnATEAtVE fRITHE AGNIISF PORSINEs I ORFrastil IS ROM8| ati ve to
the ignite s yn 1 n | : | GS. 6
and 7. Thea{spsjge}wg% -coninglﬁshggﬁzge?? Q%Fcﬁ s g@%ﬁ%ﬁﬁp&mﬁaﬁi%g@knom
assenbl y sihakeknownFds&obl slaowh in, FIGS. 6 andi¢.doimdanadandetwith the ppaserigent 15

e S iy 08 o BB s b iR B o™
entbodi ment g Qhh & mte_%a&ueagoéiasn. BI8Y R iR ditiind lahthkrRaturd fok i N9 and

ignition of the illumnation conposition L -
preventing the unintentional firing and ignition of the illumination composition

involves providing the slider with a motion restricting bridge.

At least one of the following design features is desirably incorporated into the
20  novel igniter assembly to accomplish the above and other objects, although the scope
of the invention is not hereby limited. First, the igniter housing has raceway-defining
walls having a depth (along the longitudinal direction of the flare) substantially equal
to the depth of the slider, so that the slider does not contact any ridges during
movement along the raceway. Second, greater symmetry is utilized in the slider to
25  keep pulling forces in balance. Third, the distance of slider travel along the raceway
is shortened. Fourth, the slider is made of a material that is more compatible with the
igniter housing on a coefficient of friction basis. Fifth, the encapsulated swage ball is

replaced by a less complex safety mechanism, such as a motion restricting bridge.



i nvol ves providing the slider with a notion restricting bridge. At |east
one of tMWODBIM8GM ng design features is desirably incorporerasoomssst he 20
novel igniter assenbly to acconplish the above and ot her objects, although
the scope of Thisdnventionis also digectedito ldeviesycontaimihg the fovebignitéhe i gniter
housi ng has ceway-definin vl s haying a,depth (al ong the |ongitudinal.
directi oﬁsssmgg'héb‘#%?séﬁ‘t@%g‘{‘ﬁmt%gl A}Vgﬁdgtpndqddoiﬁgomgdgygps the slider, so
that thejSkhiifi is48 ShumtihtitPi@Ct any ridges during novement along the
raceway. Second, greater symmetry is utilized in the slider to 25 keep

pulling forces in balance. Third, the distance of slider travel along the
raceway is sHbistizvestion Bolsa directaddo gimethod ofsillnmiratiog adieldiwithianl t hat i s

nore gonpati.bl.e with the..igpiter housing on,a,coeffjcient of friction

basi s.§ Eﬁﬁnﬂ?m{%@aﬁﬁ ugrlﬂsllﬁg noyeldeni |a?sepguly fi%‘ﬁpé"é{elberﬁ‘? a |l ess conpl ex
safety mechanism such as a notion restricting bridge. 5 WO 01/07861

PCTI US00/ 1959@the}'hb}écﬂs!‘dégeét§ oY advaiiagés SiithemvestidnowTliend fparenPidt ai ni ng the
novel igniter assenbly. representative non-limti ng dévice intended to be
covered Bipse skilled infheart npen fegdiag the speeificationandrappended Thiims whiaknt i on is al so
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conpri si #&8? ﬂegﬁﬁxéggﬁut?célﬁhvgﬁ%ggctécr?%ﬂyanggg ?ﬁq’ggés, frER gli“rﬁe PER@PedBS ect s,
aspect s dngingehtiont ages of the invention will be apparent to those skilled
in the art upon reading the specification and appended cl ai ns which, when
read_jn conjunction with the acconpanying draw ngs, explain the principles
of i% S invention. 13@&%&?@?@5\&@ H&é\'%mﬁ NGS The acconpanyi ng
drawi ngs serve to elucidate the principles of this invention by
illTustration. Thoa&e iAMIRMinesdee th elutidatdhe Brindalel bty oned vi ew
of an igniter assenbﬁili)?ﬁi)?\;ﬁ\%\?hourtlg ar? eeng' olsure CEBY Pﬁgggﬁ:}%&r’lggﬁg{éhwm one
enbodi nmehy ilbistrations Inisuendiawingsdepi cting a 15 slider and striker armof the
igniter assenbly in a |oaded state; FIG 2 is a plan, partially phantoned
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enclosure cap) in accordance with one embodiment of this invention, depicting a

15  slider and striker arm of the igniter assembly in a loaded state;

FIG. 2 is a plan, partially phantomed view of the igniter assembly of FIG. 1,

but depicting the slider and striker arm in a firing state;

FIG. 3 is an-isolated, perspective view of the slider of the igniter assembly of
FIGS. 1 and 2;

20 FIG. 4 is an exploded perspective view of the igniter assembly of FIGS. 1-3;
FIG. 5 is a partially sectioned view of a known flare;

FIG. 6 is a plan, partially phantomed view of a known igniter assembly,

depicting a slider and striker arm of the igniter assembly in a loaded state;

FIG. 7 is a plan, partially phantomed view of the known igniter assembly of
25  FIG. 6, but depicting the slider and striker arm in a firing state;



FIG 3 is an isolated, perspective view of the slider of the igniter
assenbly ofwob#@e: 1 and 2; 20 FIG 4 is an expl oded per speari/ussondsosy of
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a known flare; FGGS iﬁaio‘i)WiBWof@aﬁﬁﬁd@e|C¥pﬁﬁﬁ€tmmevhﬁ\&mﬁﬁtdknO\Nn
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striker armin gl 0 16 R SO0 19595 FIG 8 is a
top plan view o@débé%é]?g%%gsﬁaégfeﬁ%ét eﬁ%teroﬁgg armin a fired

position; and FIG 9 is a side sectional view of the cartridge of FIG 8.
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I's sho in Fl 5. In the interest .qof .previt. and . .because the design of
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this invention. 10 Re to FIG 1, the igniter 106 includes a housing
112 f or nedbesfuse thendsisigadf khewe ilbimingexglatesds yathmothe ptuejew dfibe bkilled ng 112 has

| ongi t udi nal,| ext.endi ng. i nt erna | l.s 113, which .are receivapl e into an
Al i num capsas e fpfeng flsgiSsEhant b€ B 30 e a0 vpien B GsssEo RS | 126 o
t he housi nﬁvfn};%n.abuts the periphery of the alum numcap 150. G oove 112b
assists in aligning the housing 112 and the 15 alum num cap 150 with the

flare body. The internal walls 113 define a top hollow conpartnent | 1|5a,

a bot t¥m hol | ovRefermipate FEGt]. thesgniten A6 cliidgsrebeusieg 1 2 foanedofdi ng sl i der
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(also referred 20 to herein as a slider) 116 is dispgsed in the raceway 114
and is sl iefdhe eastngsadhaiperiphesal pgrtion 112a of the housing 112 abuts the periphery of

the aluminum cap 150. Groove 112b assists in aligning the housing 112 and the

15 aluminum cap 150 with the flare body. The internal walls 113 define a top hollow
compartment 115a, a bottom hollow compartment 115b, and a diametrically
extending slider raceway 114. Although the compartments 115a and 115b are
optional, their presence is preferred in order to lower material costs and provide a
venting feature discussed in greater detail below. A sliding mechanism (also referred

20  to herein as a slider) 116 is disposed in the raceway 114 and is slidabie along at least a
portion of the raceway 114. In a preferred embodiment, the slider 116 is capable of
sliding about 0.5 inches (about 1.27 cm) along the raceway 114. Each of the internal
walls 113 defining the raceway 114 has a depth (perpendicular to the plane of FIG. 1)
set substantially equal to the depth of the sliding mechanism 116.

25 The slider 116 is movable between a loaded state depicted in FIG. 1 and a
firing state depicted in FIG. 2. Referring to FIG. 1, the slider 116 has a central pocket
116a constructed and arranged to receive a stationary cartridge 117. (Although not
shown in the figures, the cartridge 117 can further be provided with a pin hole and pin
for retaining the striker arm 118 in the cocked position during assembly.) The slider

30 116 comprises a motion restricting bridge 128 positioned at an open end of the central



portion of the raceway 114. In a preferred enbodi nent, the slider 116 is
capabl e ¥O0KRI7B&li ng about 0.5 inches (about 1.27 cn) al ongcrhmosrmsgsrvay 114.
Each of the internal walls 113 defm ng the raceway 114 has a depth

( per pendpasketalrl 6a.0 At statiophpyneuttef 140 o thé ypartridge 140lis pesidionzt iy theeatralt 0 t he

depth of _t Li di hani sm 116. .25 The. sl 16 | bl e bet
o ded” shaskE: Do ead Soics B ciotot iRimiing brides g 28, AGOREhRBOWRIREI G o
Ref er i n@giof oF t#e métior lfé&ﬁéiiﬁélsﬁdéelﬁﬂl%ﬁta@teﬂ%Qttﬁ%%t%m%g’%lﬁte} }ogpgnst ructed

and arranged to receive a stationary cartridge ough no shown in
t he fi gutcatain a petchie facilitate finctareefithe bridge128 cWpemwin the tbaded tate pi n hol e and

pi n or 4 I | i he striker m 118 in_ the cocke osit.ion during
assenSI)I y‘?e)pie elgg:ilgdie’rco %cﬁil%ws B n?%&f'@&ﬂ‘é@ﬂ?gé? t$ bri dge 128

posi t i ongatioabryesutteP 4D ettt thedide£ 1t fbm shdiA@ 147 8RR /19595
pocket 116a. A stationary cutter 140 of the 1J:l:qgrtri dge 111r71%|ifsol5k;?%§itioned in

t he centdepictedipdilot 2, undnss asufficiant faresistapplierbioithnslides 1 16 tot braak thei dge 128.

Alth QN L tricting bridge 128

Cont st Qs 128 88 chitd 14004 1Bk RomoRid et Bl °F ac i 11 tat e

fract ur ecaofty i Deamd stk pli2 Sleatdhiedslot 119Dﬂ1e|pﬁ§ﬂﬂ€1 of Whic8 willdeRkplhfddi N FIG 1,
ge

contact between the potion restricting bri 128 and the stationary
cut tldr  1n@rEEs detaiibslovy cAR plumipum sgin (nehshownd lings a purtion of thegelletr i ng

positio ' ' suffici.eat _fgrce js. applied to the
sl i der rlbfgﬂfgmg{rhg%igh%@:ﬁg}e ?egstebgifggfoéﬁ? Bhr?d)r%?rtlgﬁ Py .a%eﬂ‘i'!émggi der 116 al so’
has i ncachatian.eThd deméium stripakives to provect the %Eﬁetﬁﬂdnﬁdcbid%ﬁtral Rhltioaligar ance
slot 119 theﬁﬁﬁgﬁgse of which will be explained 10 in greater detail

bel ow. ARC &YH Primes matesial undsrgoes|undesired ignition bnmeans atherghdn et cavity
126 thr vy t | Or 2 tes during
actuati 8%8 The g&unﬁﬁngéﬁgpg&r &ggb‘%%ﬁp@g&t%#ém%g‘ﬂ%g{ wf“f%m acci dent al
i gnilbi or(nétrshowh) véhiehis in barhmuthization with solid Blundhany fiskdr The pellen dasty’ ed
ignitiorngy means ot h%i’ t han the stgi kgr arm The pellet cavity 126 is
movabl e 1PRCSVEES AR Eble sompopition. sHsh a3 bargn pwsstamaate BRNOD i s i n

CoONMMUNI GllkON Préférably Othe Pellétlcaviiey 829 islchdble I tRcdiGing G leﬁﬁ\éiév)(lréKl% contains

an ignitable conmposition, suc boron potassiumnitrate NC3) pellets.

h
Pr ef er af3KNOy pelless| (The pelists ase png;ra'by loagratinte thé cavityci26iafigr tie igeiwst el even
BKNCB pelldiivly ndsihén Behbled. Yifcethe bl Riviy/ ﬁ%dxggvels,na{noobtlgn% gcavity 126 after

the igniter
20 provided in the base of the housing to allow pellet loading through the housing, as

—

well as communication between the pellet cavity 126 and the wafer over the entire
path of movement of the pellet cavity 126.) The size of the slider 116 is determined
by taking into account the diameter of the boron pellet cavity and the clearance slot

119 needed for passage of spring-loaded striker arm 118.

25 As shown in FIGS. 8 and 9, the cartridge 117 is genérally of a known
construction and comprises the spring-loaded striker arm 118, a torsion spring 120,
and a pistol primer 122. The cartridge 117 can be either formed separately from the
housing 112 or injection molded into the housing 112 during formation of the housing
112 so that the cartridge 117 and Housing 112 are integral. The striker arm 118, the

30  torsion spring 120, and the pistol primer 122 are then assembled in the cartridge 117.
In the loaded state illustrate in FIG. 1, the torsion spring 120 urges the striker arm 118
to pivot about pin 124 towards the position shown in FIG. 2 in which the striker arm

118 is seated against the primer 122. However, Wheh the slider 116 is in the loaded




assenbly has been assenbled. Since the pellet cavity 126 myves | ong
hole. is 20v@MB&7B&ed in the base of the housing to allow pé’lqeré‘gs"%% ng

126 and ¢ healieh eroREorat pRSeh1 4 of B SO 316 HETRHB. SRKTER AP IR cavi 1)
126.) The g | sddbro! Ebr by taking into account the
di anet er o?{ﬁgﬁoﬁgﬁc%égwgémcavfﬁ%% ?ﬂ%a?léezar ance slot 119 needed for

passage of spring-loaded striker arm118. 25 As shown in FIGS. 8 and 9, the
cartridge 1 17 iThe glileei b isppermtivelk nonnected dotheparachwn visrmabledaplanyad) ¢ he

spring-1loa triker arm 118, a torsi,on spri 120, .. | | primer
122. The pi?&r‘%ﬂf}be W@gﬁgﬁgh’é’f’{Wﬁlg?moﬁgfﬁwgﬂgo%rghé “housi ng
112 or &nj qgt cale 150 Hafadhed & thBSlARUIE Rih dlshdagd ball 12, fwkiickeisi on of the

housing 112 so that the cartridge 117 and housing 112 are integral. The

striker ar mecbiBnodated vathin teeessdA4 o tersdidarid 6 farsecuting the salle 130 tofhe 122 are
then assenb).ed.i e cartrjdge 117. .lp the.l e. il ki te in
Fa ot nas o EsEeh 434 508 sppbumiclon BipeSRYRs Wk s R Zoou
pin 124 t ovaddks peifit paShde GTRhSOBIMT I0Nbilt! sGFficfent naftbwito bbgrust pdskepe ofr m 118
I s seated against the prinmer 122. However, when the slider 116 is in the

| oaded 8 WheGwagd bl 130hengtbomgho Sueferablyathe cabledde i alignedwithpasi t i on 124 of

the sligder,11 bstructs . the.striker.ar r | ' cocked
posi ¢1 ot ¢ ISEEnsata g 595 SR 18] s o e KL B b itRebtefie C0F B,
t he parachufife Y3@n&antHe@nd Of thedlyd k) EX ANGuolddd stlffacxhansisa fllaivglydargaxi al
channel (not shown) contained in the flare body. 5 The cable 130 .is

attached t sadiwsecan b yegd to Telisgrithe cahie 420 toxvards tholongydinal axis of theshderdat ed
wWithin rec [ | 389 &k to the

sl i der 116%@%"%@@%3@H’%@irg‘ﬂu{‘%‘]%g%{?u%ﬁ @Ige?‘?{éé\dq‘\?mf‘%aﬁﬁaﬁgl ot 136, which is
sufficiently wide to permt passage of the cable 130, but sufficiently
narrow t o obst r icépepaivaaihe igfiter 10teis aumged bylthe A2 gehemted npoupirachBteef er abl y,

the cable 130 is aljigned with the 10 | ongi.tudj.n axi center) of the
sl i der 1216 deplaypenty nﬁg\{‘mﬂﬁma?frr&&ﬂ H’aé?"hﬂfeghieggi’légbﬁ) éscxéﬁlfaé’“{ﬂ’t‘ﬁ%l) e 130 near
the end of d%%l@ﬁig%géﬁchxﬁe.l- fa?bﬁfspé%a,aﬁﬁ@fo?@e\&mwnad bietiRtcaMel180 bar ge

radi us can to redirect the cable 130 towards the |ongitudihal axis
of the sli derdeploybig pardchwtginspfiidientite cause thercabiieds 0 te pull the stider 1161w hood of
cable 130 br

its

?o%léggsetate to its firing state while simultaneously breaking motion restricting
bridge 128 along the stationary cutter 140. After the bridge 128 has been broken, the

20  bridge segments (designated by reference numerals 128a and 128b in FIG. 2) flare
over the cutter 140 and keep the slider 116 from moving backwards (i.e., towards its
loaded state position). The cutter 140 is preferably designed with a small radius on
the tip rather than a sharp edge, so that over time the edge of the cutter 140 will not
wear throught the bridge 128 due to normal vibrations experienced during

25  transportation of the flare.

Movement of the slider 116 into the firing state depicted in FIG. 2 moves the
striker arm 118 out of contact with cocking wall portion 124 and aligns the striker arm
118 with striker pin clearance slot 119. As shown in FIG. 3, the cocking wall portion
124 can contain a guide slot 124a for receiving the striker pin (unnumbered) at the
30  distal end of the striker arm 118. Provision of this guide slot 124a prevents the tip of
the striker pin from becoming embedded in the wall portion 124, thus further
enhancing the reliability of the igniter. The striker arm 118 is hence permitted to



In operation, the igniter 106 is actuated by the force generated upon
par achutwgp oikgrselepl oynment. Upon actuati on of the parachut CTUSe0/t1%BS e 130 1S
pulled with the deploying parachute. \Wen properly operated, the force

i npar t eghov@ thirbezhcthdbteikdr3sin blearanbesldebl oguetp thenegihg ferce imsarfeflibyi ent t o

cause the caple 130 pull the slid 116 from jts Joa state to its .
Frring bedpmonsprioe L30huRiLihe SHGie] 2% LLAEES ABRISH e QTG dPing. bri dge 128
along the stationary cutter 140. After the bridge 128 has been broken, the
20 bridge segfRBinent(ciesd fidet erb fvo he RingRbte ddpiGERISFIR dalandoved8b in FI G

2) flare over the cutter 140 and keep the slider 116 from noving backwards
(i.e., thewavites126 to align ecavisy 126 withginmes122. Thus, datonation afthe priperf er abl y

desi gne ith as | radi us, on,. | it her: fha S edge, so that
overg ti ﬂ%wftﬁ‘és @H‘&g%&n SEGHEnET bY E’Pwﬂ@e %kﬁd;ﬁaoeﬁig{sm@ e 1’8{](8{?? the bridge 128
due to [IRmiRAnt Cbiabaditiesre S¥RMtIARCIRHiter | ng 25 transportation of the flare.
Movenent of the slider 116 into the firing state depicted in FIG 2 noves

the striker arm 118 out of contact wi.th cocking wall portion 124 and

al i gns the siTh¢ keidgeak2$pravides yasiablersafedy feghuse foreapplliag dheoforee19. As shown

in FIG _3,. b0 vwalih«p ' . Al ' ot 124a for
recei vi élu{r%(g%sﬁg‘?k%lrgg%ix% l(lg'n%IL @%ég%%ﬁ?%gqggﬁg{e@ag}ogfgh%%ﬁ}t he striker
ar m 118 areRr Byiidreasing the héighnf thebsdget 1282darqsieseiiraquitfed to breakfthe t he stri ker
pin frombecom ng enbedded .in the wall portion 124 thua further enhancing
t helQ el briggq 138, Iapone pabedjment the bridge 28 hright Wassef gahout @ﬁ@%‘“ﬁerm’ tted to 9

WO 01/0 . : | ' ] nce slot 119
(due t o C R o e P4 BN il BabicaR Ll oP e UEPTIIES 210

stri ker afd pro¥idd axhinitkes pal)dores requirement ofeat 162250 1bd/foreeyemdreof t he slider 116
into the firjn taje depicted in FIG .2 al sp. noves . the, [ 126 to
align tn@ferewgpjkﬂ%w%wﬁﬁgﬁﬂfde&ig 1%&’5%’5’&5&5%}?% ’chﬁi!}h 4 primer 5
122 st alfsSnafioh€'4Bovethe BHIS R dak behpriddd WitBENGRh 8! faflifate t € waf er, and

the illumnant conposition are sequentially ignited. The bridge 128
pr ot de fractuveacfi thbbrdgsaf28t witlf eatten 1 €0.f or controlling the force required to
nove the slider 116. The stress on the bridge 128 is equal to force over

area. By InCreagldrddit B2k Manlt id BE phVid8F o Gt orREE 3l Gt ' S reaquired -

to break the
shown) through the walls 113 defining the raceway 114 so that, if by some mishap the

primer 122 were to unintentionally ignite before the slider 1 16 is moved to its firing
state, the gases generated by ignition of the primer 122 can be vented to one or both of

20  the outside compartments 115a and 115b to prevent ignition of the BKNO; pellets.

In identifying suitable materials for making the igniter assembly, the following

criteria were taken into consideration: (a) form the igniter housing and slider from a
material having a friction coefficient at least as low as LEXAN sliding against
LEXAN; (b) permit inspection of igniter assembly by making housing from a

25  transparent material; (c) provide good mating properties with aluminum case by
choosing material having low coefficient of thermal expansion; and (d) select
materials having high impact strength to avoid shattering, high tensile strengths to
avoid breakage at cable slot, and high glass transition and distortion temperatures.
Preferably, polycarbonate is selected as the material of choice for the igniter housing

30 and polycarbonate with 7% TEFLON is selected as the material of choice for the

slider.
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10 bridge 128. In one enbodi ment, the bridge 128 hei ght was set at about
0.-0305 cm v(z@oﬂz@sﬂnch) to 0.3 56 cm (0.14 inch) to prevent HZUESOB/1859S
novenent of the slider 116 and provide a mininmumpull force requirenent of

at least 50 Ibméﬁé&manwmarlﬂﬁmﬁhgc&ﬁpdshﬁonﬁma@mawe@wewhhﬁwI i der 116
into the firing state shown in FIG nentioned above, the bridge 128

can be pronvensiwnare disclosediin K.S. d’rﬂtelthW |35‘Ht1e96155,95@1635u PeS83552med br i dge 128

more ol o 20 SRANAed ARMCaRG) pE e RMMAGHR MY 2 00, 119 0
that, if bmc@pﬁﬁteﬂllﬁfmbyk’a‘eremd mer 122 were to unintentionally ignite

before the slider 116 is noved to its firing state, the gases generated by
ignition of the prlner 122 can be vented to o or bot of 20 out si de

h
conpar thent s | Tassehyicdeploymentsystempend cvrg\fw%w RRed }f@ fee I'n
| denti fyi ng, SU bk m@{e?t%g srjmfzénl{ ol Rk ('ﬁgc Iaééﬁlﬁﬂfs I?Ee?ﬁf%%?%bj% 784 he.

fol |l ow ng critert a 0 consi eratlon mthé igniter
housi ng anshdsd, 34793 1{ thertisalosumet ef which kevinogrparatadihetdinby eadebhideci ent at | east
as | ow as LEXAN sI i di ng agai nst LEXAN, (b) permt inspection of igniter

assenbly by makjng. housin r a.2s tr rent er| al rovi de good
T8t 1 ng _%ro%erti Toreena s rcuiaion ohe RS sat R eear Ok bR | ow
coefficie to@@mﬁhngmﬁgmgfsnmﬁﬁﬁm&! #lits pgﬁlgﬁg?kﬁca%w ng hi gh

i npact stren thto avol Igh tensile s to avoid
br eakalfe aﬂlemhjabmbhhgbthemrﬂﬂhdgﬂn ﬂxglaarste understend ﬂmnnmdomi fagtvariouson

t enperature Pr ef er abl oly onate is se as.the material of
Chot ce 1 or Rty EuP Wit il T SRaopA Ra PB4t BRRTIPRAREFLON | 5

sel ect ed agnteeh]aBd. ThorQoiztRiARd ﬁ@sfcn})ﬂ&l isSlot ﬂﬁe’ndecﬂb BB (S 6

PCTI USOO 19595 " Representative infrared illum nating conpositions that may

be used witolinihthe invention focthe presise embodigwdtsidisclosal. Madlé"mtlmgnw 411, 963,

5,056, 435, 5 5 7.552 and 5 912 4 and a a Lcation 08/ 386,328, the
di scl osur eSU5E ﬁbfra@paﬁeﬁt ‘8?5%%@%"&3 ﬂ‘éb‘le‘fm%&?aﬁ &P TS, FREOMBASEER ot e
depl oymntwﬁmgmlmd@wpémm@bﬁeh@[mssenbl ies nodifiable for use
with the igniter of this invention are disclosed in U S. Patent Nos.

5,.386, 781

1



and 5,347,931, the disclosure por ated herein by

r ef er enc&0 Gtas8610r egoi ng det ai | Waye! t he | nvepcrasodpgePpeen -
provi ded for the purpose of exa @ﬂmm‘j”mu ciples of the invention and
2| 1] sNQ«

its pracWRHAT ISOLAIMED i8:, 10 t thers skilled in the art to
understand the invention for various enbodinments and with various
nodi fications,as are.sujted tﬁlyt 1(??Hgarti cul.ar use .contenpl ated. The

|

foregoi ng dethil e B &ERET RSF ?‘raF}Pr’tt%ﬂH‘@d”l?_iﬁh Beludenadlets ve or to
lim t t heompbéRidhia@d alpardchfie NafFigaReraosh e%ﬁg%}l?cl osed. Modifications and
<l

equivalents will be apparent to {)ractitlo led in this art and are
enconpassed 1&haysing havingdntepial walladefirinpaeacetvay;he appended claims. 11 WO
01/ 07861 PCT/ UcSO /19ﬁ95 WHAT .IdS CLAI I\/EE IS: * ¢ LMS 1. An.igniter
asserbly for & aﬁ%‘%ﬁ fiPasein said frarewRY apd reidined in's flaionany s 6elatYeon and a

par ac hUtl@;saﬂﬂiodsih@,@aid&far@i&%@ﬂ&hﬁriﬁﬂgﬂ Stafibify gﬁn'%PHﬁd Q%)rgft‘;i ng internal
se I n sdl

wal | s defining a raceway; a cartri (Z!ge di sp aceway and
retai ned in' a sitikeriapmaonnertes to said|cartiidge andsagbsmlingand muyabledntd acar t r i dge

conpri si i y.orinmer and a.spring a striket., armconnected to said
cartri dg%%?\ddﬁétgitnﬁ&gghsﬁg SRHE MRS sd S&’A‘FB OVEALHLRIENES i n whi ch sai d
SPring Urges sdiddr aisposse in alidtdcoway el etk & fglREr compbkitigfiehaihbigosed i n

sai d _raceway and havi ng_an -i_gni.ter conposition chanmber 10 and a cocking
wal 11%orandgtockiag gvall noaden, saif sderdeing raovable ianamtervivith saidiighitegni t er

conposi t | S ion aof the, |l ength,.of said raceway
Froma {oHboSARH Bimbe At 1cabbortol Bf e Rehethot ARLREPHTPREY | n ¢ ho
cocked sibaded poyitioaiislwhivhGhidriker bim RORkinGindddn ahd édckedstB@Bytshdn i N whi ch
said igni tgg conposi.tion chanber is aligned and in comunication with said
primer  &ogkiRgiwgllqortiondto afiring Rosjtiandn yrhiehnsaifl ipgiterssimpesitianichapbertis on to
permt ' i ; JAY. j i r.m,f ‘the.cocked .state into
said pr |Szﬁi re'(\i/;\llg?ihlﬂtg:l ﬁ\ten%?lgfri(lé?\g&sl W%glﬁf eﬁrﬂrhﬁmgtsﬁdﬁéﬂggﬁm& %%eaef%msd;i d prinmer.

2. Tihe iarking wallgwetid tp pefmit Isaid spring foudriveanidosmrilpdr iasrh E@natheabaedaut e cabl e

for connecting said slider, to the_parachute and, upon deploynment of the
par achut® aﬁe mﬁ%sar‘r@lmlﬂ‘@r %Véqgahesfof‘ifeﬁufﬁ?%t‘? ﬁ@EFaﬁgeﬂog%‘éF@iigﬁnl%b the firing

posi tion.

2. The igniter assembly of claim 1, further comprising a parachute cable
for connecting said slider to the parachute and, upon deployinent of the parachute,

20  moving said slider from the loaded position to the firing position.

3. The igniter assembly of claim 2, wherein said parachute cable is

aligned with a central axis of said slider.

25 4, The igniter assembly of claim 1, wherein said spring comprises a

torsion spring.
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3. The igniter assenbly of claim?2, wherein said parachute cable is

al:i gned wi WO /88 Atral axis of said slider. 25 4. The igni PEASYEHRT y of
claim1, wherein said spring conprises a torsion spring. 12 WO 01/07861
PCT/ US00/ 19595 5.5. THae igniteriasse: efrdlaign bwherein paid canidgedimiberai d cartri dge

comprt seq StTEon S=palhy PRRF it Whi-Eh AREHETHRAG SRimis& A B8ed ) oot ¢ er
and r est 1 i ghirREngbNAFRBhtafing QidlstatidnatlesuteeiniBesritiig hoadecht anshid i i ng

positions so that nmovenent of said slider from5 the | oaded position to the
firing posslidenbetweenihe dandedhand Srngpesitions oo they mevernet of said slides frogmi d not i on

restricgin | . , . . i gniter
assenbl o&'e %aéilg %?381&%?%%%&&5%&%%%%%% %%lé JS%?@PWSE“"@ é"lc t éfaac eway
have subst giid inatibly rdstiRtifgbridglept h as said slider. 10 7. The igniter
assenbly of claim6, wherein said slider has a striker £IB (3] Wl-uot
through which said striker pin passes as said slider nov@SiRt s g ded
position to the firing position. 15 8. The igniter assenbly of claim1,
wherein said igniter conposition chanber contains ignitable pellets. 9.
The igniter assgnbl ymof: [ 3\’\6‘1‘36 kg L LOst mpUr t her
conprises a pargchut’gg{:lgg*%a Sgnbéonnéﬁwlﬁgagg?%wggks ?‘3‘2@‘%{%@%‘% parachut e
and, upon shipraoywanhavesubdtentially thelsame depthas peagd slided. sl i der from t he | oaded
position to the firing position; said cartridge further conprises a
statioi‘n@ry cutter; said slider further conprises a notion restricting
bridge'‘tontacting said stationary cutter and restricting novenent of said
slider between the |oaded and firing 25 positions so that novenent of said

slider from they| oadpst ipaiwdriabRmblPof diginf 6, WiHegkin said slider has a striker pin

clearance slot through which said striker pin passes as said slider moves from the

loaded position to the firing position.

15 8. The igniter assembly of claim 1, wherein said igniter composition

chamber contains ignitable pellets.

9. The igniter assembly of claim 1, wherein:
said igniter assembly further comprises a parachute cable for connecting said
20  slider to the parachute and, upon deployment of the parachute, moving said slider
from the loaded position to the firing position;
said cartridge further comprises a stationary cutter;
said slider further comprises a motion restricting bridge contacting said
stationary cutter and restricting movement of said slider between the loaded and firing
25  positions so that movement of said slider from the loaded position to the firing
position requires that said stationary cutter fracture said motion restricting bridge;
said internal walls defining said raceway have substantially the same depth as

said slider; and

13



position recluires that said stationary cutter fracture said, notion

restrict MO #dge: said internal walls defining said raREHHF0HAS
substantially the sane depth as said slider; and 13 WO 01/07861

P&l US00/ 19595saidsshider hasiacsiiken pin elearandgeistqt thyiongle whichasaiskstriken pint passasgh whi ch

id | ' ' | L: . f { he | oaded iti
The 11 r o ek BERS Fnf e IS kb H0h 1 kRO e oy st g an

illum nant composition, a 5 deployable parachute, the igniter assenbly of
claim1l, and a cable connecting said parachute to said igniter assenbly,
wherein said cable is connected to said slider so that deploynent of said
parachute causes said cable to nove said slideg, fromthe | aded position
to the firi ngﬁposi P@’ﬁgh‘&?)ﬁirf.asﬁq%ﬁbﬁ?’%ﬁﬂ{‘%@FIHF@H%§8WP§1“B%%I ai m 10,
wher & N &Bjdyable phdcinfie, thé PARE: asbéhhy %f%ﬁmﬁabn@é' ' ifer. 12. The
par achut@f‘ﬁgr eBasgen%l y O cI%tsi m 13, erefn sa}:%lg;g)?rlﬁ%%&gz%iﬁgri ses a

t or si on papachntg.to $4d ighitel asserpblyawhetetn didicablaisonirciedad saidalider’ss, wher ein

said cartr.li further, conprises a statjonary cutter.  and erein said

sli der f‘h?&‘%ﬁf’%ﬂ‘p is?élsl’aﬁa%ﬂlﬁtqaﬂ??sls%@tcf“ a9 VBF?‘H@@?&P&"&\A@W ng said

st at i ongbxded ipoSitioR BFithe $Ringipetitide. Novenent of  said slider between the

| oaded and firing positions so that novenent of said slider 20 fromthe

| oaded position to the firing position requires that said stationary cutter

fracture said notion restricting bridge. 14. The parachute flare assenbly
of claim 10, wherein said internal walls defining said raceway have

T A" TR PR ARty gc Rt sdogblqsnlientd ¢ 11 ar e

assenbl ywidf a cémdahaxiidof sdliesiRlen sai d slider has a

12.  The parachute flare assembly of claim 10, wherein said spring

comprises a torsion spring.
15

13.  The parachute flare assembly of claim 10, wherein said cartridge
further comprises a stationary cutter and wherein said slider further comprises a
motion restricting bridge contacting said stationafy_ cutter and restricting movement of
said slider between the loaded and firing positions so that movement of said slider
20  from the loaded position to the firing position requires that said stationary cutter

fracture said motion restricting bridge.

14.  The parachute flare assembly of claim 10, wheréin said internal walls

defining said raceway have substantially the same depth as said slider.

. . (UL

14




striker pin clearance slot through which said striker pin passes as said
stider is WUk 1 om t he | oaded position to the firing poSVPEWI9®516. The
parachute flare_assenbly of claim 10, wherein said igniter conmposition-

chamber cont ai A& | ghbe B¥ReMYR3re pssembly ofiglamyk, xbersinsaid sider hassenbl y of
claim 10, L | | f ' Al cutter;
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sai d st atffoanthe Yoaded pesitianid theSting pdsiti. novenent of said slider between the
| oaded and firing positions so that novenment of said slider fromthe

| oaded position to the firing position requires that said stationary
cutter fracture said notion restricting bridge; said internal walls
defining said raceway have substantially the sane depth as 15 said slider;
and saisd sl i denghas The phratHifd flatk Bssei®Rf GNIAmSI () WhbRiPuadigMtb,Ch sai d striker
pin passes as said slider noves fromthe | oaded position to the firing
posi ti on. cpinposition ¢HambgBcontains ignitable pellets.

17.  The parachute flare assembly of claim 10, wherein:
said cartridge further comprises a stationary cutter;

10 said slider further comprises a motion restricting bridge contacting said
stationary cutter and restricting movement of said slider between the loaded and firing
positions so that movement of said slider from the loaded position to the firing
position requires that said stationary cutter fracture said motion restricting bridge;

said internal walls defining said raceway have substantially the same depth as

15  said slider; and

said slider has a striker pin clearance slot through which said striker pin passes

as said slider moves from the loaded position to the firing position.

R
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