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Apparatus and Method for Splitting and Renoving a

Shroud from an Airborne Vehicle Field of the Invention
wab@pe®sent i nvention, subject matter of thi SPEEIIZ2M09/000106

application, belongs to theifield of apparatuses

I nt ended t ' n e I .
AppatajsmandMethof fokeShifefnd gt Retfityjrid 3" Stiroud
fromem@Airdbofne Vediele - the nose cone of a nmissile in

particul ar. Background of the Invention In airborne

vehi cl es, such as missiles or unmanned airborne

.. vehicles ("UAVs") there are sonetines installed

Fieldaf thedsyentifing heads or sensors whose exterior

configuration or formdisrupts the aero dﬁnam' c
qihkipresene ynwadntione sabjebbmatter efiilds patefbepphieatjsing belongs to the

mssile that is_|aunched fromthe ground to intercept.
field of apparpbisae interdgd tq split andaiepreye.a gkm&gk(sf’v?f EFFHH&HI gyporne

.the eneny, o | .
veriLFy S (A B PRSI E P o con ora
‘o 851 optical hom head i t ed, d d
m1551v'[& ?’}?4558%1%@ sﬁaped coﬁ;ni ggraﬁaonl fmnmjg ?ron?neg\é\e(for

exanpl e - one shaped optical w ndow of a sensor
Bac‘fﬂ%‘ln‘i‘)g&ﬁﬁim’ﬁniwrgearch of heat (IR) radiated by
the target). Fromthe aero dynam cal aspect - a done

dhapitomenfichioles,i enclat as hmissdes of wnmannedy aichgyng svehicles
efficient, in conparjispn to gloni.cal or, an ogiva

(13 noﬁt 99 | h

(“UASVie”) teemareasiresiimgs ArsalehaaylPads donypedeaits or satre whose
latform-.vehi ] '

exterfyioniglkasiott8 Py by WG AeBT ayhile oGe ) PEeMdirbome

vehidi@unched nmissile has the task to accelerate quickly

towards the approaching threat. Under these
F Cl rCIIImSt ances the done shaped configuration of the
OrFAEYe' s nose, and its i mpaired efficiency, as said,

;&8&%&?@&6 rm? la%%gﬁggl %ro%? it}rllé gl(.?c];un\fii t%v%ntegﬂgg&t Ellt} gitrgg’m%n[arget (for
example — a rocket launched by the enemy, or an enemy plane), might be based on
an existing air to air missile. At the nose of such a missile, an optical homing head
is mounted, endowed with a dome shaped configuration on its front end (for
example — a dome shaped optical window of a sensor that is scanning in search of

heat (IR) radiated by the target).

From the aero dynamical aspect - a dome shaped configuration at the nose of a
flying body is not efficient, in comparison to a conical or an ogival one. When
launching from the ground (or from a mobile platform — vehicle, boat and the like),
the launching takes place — practically, at zero speed, and the launched missile has
the task to accelerate quickly towards the approaching threat. Under these
circumstances the dome shaped configuration of the missile’s nose, and its impaired
efficiency, as said, from the aero dynamic point of view, constitutes an additional

limitation on the ability of the missile to accelerate at the required rate. This,
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l[imtation on the ability of the mssile to accelerate
at the required rate. This,wherein actually, at the
w@200jer916t ages of the | aunch and accel er at i onP@F/1120@9/000106
mssile in the general diréction of the target which
wherB@Sadh@alBE at eSS ABE ﬁﬁgest SR 18 H shd oehFhti B 8 thdmissile in
these st’ages to operate the optical hom ng head (that

the gbaarat direckbore of hlap etgeonhighuhas tobe dndrécpted)shetd edsBtno real
the front end of the mssile I n other words,

. t he
need 4@ thesgysiagasctol oparetgttherppiicehbomingnhend (et bas Hee domegshaped
that.i t .bei d i l. t :
cont B i hsCled 500 58 Lot e SRGk AR BByt e
w0 ot L Wi BBt PP LR /BFSR, B1aP if 1BBiing used
in the edrey stepéRrs, in which the budgeting constrains

dictate the use of relatively |low cost materials, for

RRMbRal” nfTSNET AGH st it 98 ﬁlPé?i]l d9RFR Lihd IA&:@({posure of the

m ssi e hom ng ad froma materials that” canno

missi$e!s ttRinfinii lggadt gepdioss uniesilésothae e idsignpe rasodsatdfely il6% cost
) (in conparison to the highly expensive sapphire type
interesptoras ar whichabe budgeting sdusiraing didtatettbe aise ofrirglgtively low cost

e e I T

o BB ARSI Bt s P de i ame

(in chHBRRSlL MIFE e 00T BB WEOCHIBACHAP s used i

advatidd diZ td) Sirllﬁwsﬂ@abmé%?%e%e?o&% AL LN R RIROSWhErein a
of the mssile done Il e accelerating to the sky.

low ddstigeunidriotaieint&cepior i desired) ¢hvé high aweRraioecopschins dictate
.. that split and renove the shroud of the nose cone from
cithemtheansbof aecorabingtien afraraacreleretion Istageewiihl adoms type missile

e ot SN B Pty St
- LS8 LGS 1 : - .
e Ul B HELENE IR OEFSpHPETCSAESe dome

whileddceRrgkio® the skife homi ng head or sensor with the done
shaped configuration at the front end (in accordance

5L PEESAAE L 3R 68 QB Bl e @b

shro%di%’f;{?:g 31398; gfhje: ?'I%lﬁ SRV BB DASE1eC ANE ndrfee Mt AMBles to install
in the airborne vehicle (for example, at the head of the ground to air missile cited
above), a shroud that is efficient from the aero dynamic aspect, and wherein
splitting and removing of that shroud, while exposing the homing head or sensor
with the dome shaped configuration at the front end (in accordance with the
example that we cited above), only at a later flying stage and when verily its
activation is required. Such a removable nose cone prevents over heating of the

homing dome, prevents unnecessary use of an accelerator stage, enables

manufacturing of the dome from relatively low cost materials, while at the same
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hom ng done, prevents unnecessary use of an
accel erator stage, enables manufacturing of the done

wo c@aoswi@at i vel y | ow cost materials, while at PEBEIL2009/000106
sametime, contributes to tRe achi evenent of preferable

time,&fOHRHBRRSs b thehtRictBmest B ptdTerdbld shiélop® of Peforance by the
maneuverability, angle of attack, sideslip and

misside reteematof omanetiversbilaty, exglepifattacly gidesdiptanapguiceeattien
that was published in the USA nunbered US 2007/ 0074636
@mrfbb@;@argp1a£ttisonabl e nose cone and mssile wth a
jettisonabl e nose cone". The above cited patent

plL.i [ L r jC Vi t '
2PaPAGRL, PEARESh, ER Y ROERNT R B OB CBbkgrea US
2007/0074%6B8t dcs6FBES a FGé1i9bAPSIRI MGe el @RI PN WhA & zé&‘tisonable
parts of the nose cone one to the other. Inside the
nose conaéctTing apove citbdpaténg dpplicgtian eltserileespy pyretebimical device
chay ge. D,etgnati ng the _Pyrot echni cal charge r_esgl ts in
that 15 eBaaptsTize b thidic i i (FOMRLLSES| Y CORAPEHIS Rin dhpl serves for

attacing SRR PRDGES Bt B s Bl TR "Bl MR dpside the
conn%éiﬁl_gt Vﬂnﬁg?éfe e fnbrRRde t;hONSORRhhIAM & O Mesiondes the

evice t I's described in tHe above cited patent
pyrotapimicabtharge irssulisdidebreblyingether ainndctiad pan {iagiele whikthe as said,
configuration of the device is illustrated there in .
the chgrge ifembgddedhs and theatnemagioniafigas peessyre that kegdh de thagplitting
nd_seal j nmeans., ( i bid, threads nynbered 70 and
and rHOViRE G R Pl e gfve poric 88 EDaTIRGBFS bl e and
failure resulting from possible | eak of gas _fromthe
ilher dgice Hat by detcaibediia dhe ahaveeited patans sapkieptiomisstidden by
se er%ﬂg' narae:t the configuration of the device that relies
v RT3 he task of positioning and fastening (see
i bid, devices nunbered 26 and 29), dictates_the need
flde eandigaxatiore At theodevies &y Hipstrptddathgee HeEis Nopbrandgis, based
formed .in the nose cpne.that inherently .disfrupts.th
on thi 5 hit ot S nedh Rt dbidh fiaRds Bibotttficro and
9@ . C Ay .
1) 834 nENAATHEL fieht hAAES pOUid DrORSATRIE R resplting from

possible Tealj.ofNgas ffom et inseans e ytaotbtieniasl shedrpe tio dsinatel. This,
set backs such as sealing problenms and failure due to
and more: the configuration of the device that relies on nuts for the task of

positioning and fastening (see ibid, devices numbered 26 and 29), dictates the need
for the existence of relatively large access openings, formed in the nose cone, that
inherently disrupts the aerodynamic continuity of the shroud and disrupts the aero

dynamics efficiency of the nose cone.

The configuration of the device that is illustrated there in Fig. No. 7 might be
susceptible as well to several setbacks such as sealing problems and failure due to
gas leaks when detonating the pyrotechnic charge, because it relies — as elaborated
above, on threads as the connecting and sealing assuring means. This configuration,

as used earlier, mandates that relatively large access openings would e formed in the
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gas | eaks when detonating the pyrotechnic charge,
because it relies - as el aborated above, on threads as
W@ hwoeiect i ng and seal i ng assuring nmeans. ThPGI/IL2009/000106

configuration, as used earl4 er, nmandates that

nose lc@hal sl d‘isﬁﬂﬁﬁ% BrCAFsdRRARicNatMiydo £ tHeO5WEALd freas of the
t henose cone, thus disrupting the aerodynam c

shrowont i nuity of the surface areas of the shroud.
Moreover - In this configuration, on detonating the
PY6Rbeeni ¢ charge and the separation of the two parts
of the nose cone, while noving farther away one from

¢ o . . . ‘
S Lo RSO AR TR AbShe foraion

of thd B0 PaARRIMEe MBYe EaKE WHiRs Mol 3R thdr RSvay"ehe from the other, in
cylindrical conponents (see ibid, conponénts 54 and

an ess&)tialtyhairculanpnovasswnbdf bng froma thesethennEheneomma of clamping
interlaced one in the other, and this despite of L.
may JakolesonThe ¢lRRDNG JnaxHiake plage gebetigen hihenfwak pyigndrical

cominehSsES PGS Enr ond 538 B 5 bitoh A ERAERE §F RRe cone
becoibifdriRat & Bhe #RPhd Akt ORMd AR d’e%?it@ ArhictRHatioAVTRAE ':pgﬁotechnic
and fastening the two parts of the nose cone one

chargermn dothiecreakithg- ofatheweinhection tleement &ttieepinfthat inhaéccordance with
pgéot echnic charge that is included init). An
the teghaplogythat igseseiliakin thaabove gied patenbapprliqatiophgerves both for

com§l ] P RR2 0L B PR et on R P b S - s
well, a8 $hd bfa%ﬁepfbrttﬂﬁpﬁgé% gléegge 4ha i§ ARFuaEN fps a

consequence fro : ristics o e tio
AL cEBP B EL ISP BB oo
cited Heb{cR! %Bﬁﬁ?t%é@otﬁ% NiRjth@ duB b ﬁgﬁf %E g?@éﬁcﬁgs‘ ?I%]att iﬁ énstilled on

Addi ti ona iciencies that m

the stigtugnof tHeusdseadoa@ (iap af dogsequdiee frorhithe dhaktedRitids of the two
. patent application, is its clunsy (and accordingly )
cylingraealy pomppuentsr intethegedringtit, aneoinsistguithe agherdt avhich requires

o, AR R S TRen 20 Ll e o),
ARSI (AGAEY e P SERTRSL Mkl e o
(ibid) of o pateny appli¢aibnp & ROtlvaY (a@dtdcebrdig¥§heavy) structure that
might also require a metal structure of the cylindrical components and their bases —
because of the impeding danger of forming fractures and fragments upon detonation

of the pyrotechnic charge.

The two configurations described in the above cited patent application, even
require dedicated tools for the work, e. g. for assembling the components of the
various devices (see for example the usage made with non standard nuts with

external threads), and also —



require dedicated tools for the work, e. g. for
assenbl i ng the conponents of the various devices (see

wo o0098%@npl e t he usage made with non standard PCE/BL20A% (00106
external threads), and al soSThe above nenti oned

pIhbiabaté enerditeredngiblicatiah doee nos Seat Bfe isbge sakRs yaffe{y of the

the pyrotechnic charge. Detonation of the charge,
pyrotechmsigharge c UPetomatior raféhe chargeuif it svauldiostak madvertently, due

consequence of a failure.; and this if as |long as the
to a jdake & Ji ConasdicnSs of @ufalre neand-is s IopEcwH Beanissile was

- ImSE e Phag Ao e

not fpafed'Sn A€ ERARGATBIN R BN orf RS ES Rmfishf dubbed

“mispidevar 4 Bbx’S B vl Rhd] difedtMO tPaéthve aid tz&f:/ )ﬁW@rﬁﬂ%ﬁaraﬁom
I Ty. Sunmary

whi | e endangering the peoplein the vicin

of the two perts wf éint hose ddne while shdargeringahs peppletinrthe Wiviniof.
this patent application, constitutes an apparatus for
splitting and renoving a shroud from an airborne
vehi cle. A novel apparatus that overcones the
deficiencies of lack of sensitivity to proper sealing,
di srupting the aerodynam c continuity of the surface
areas of the shroud, the danger of clanping and
| ocking of the parts one to the other, the excess
wei ght, proliferation of parts, substanti al
manuf acturing costs and the |ack of nechanica
assurance to protect the pyrotechnic charge, all the
deficiencies that were found to exist in the prior art
relating to the present invention. In one aspect of
the present invention, it constitutes an apparatus for
splitting and renmoving a shroud from an airborne
vehicle, of the type that includes a shroud that
conprises two conponents |inkable one to the other
along their | engths, and that upon bei ng fastened one
to the other, they forma shroud with a | engthw se
axis and an inner space, a shroud that has a base
sector defined around the circunference of the bottom
part of the shroud and said base is connectable to the
ai rborne vehicle body. The apparatus al so includes a
fastening assenbly for fastening the two conponents of
the shroud one to the other. The fastening assenbly is
given to be torn on stretching upon detonation of a
pyr ot echni ¢ char ge.
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The apparatus al so includes, in addition, a piston

assenbly that disassenbled at the conpletion of the
WQRMPOP%0 st roke, and i s operable by the pyrotBEHHI2609/000106

charge. The piston assenbl y serves for tined tearing

of the fastening assenbly and to "active" renoval of

the two conmponents of the shroud one fromthe ot her,

in_an ertia evol ving notion and while tearing
S“‘“Aﬂ%%@?ﬁﬁ%ﬁb%’ﬁ apart the shroud's base fromthe
ai rborne vehi cle body. A constructional characteristic

ofheafnvepianathes Sﬂh}ecg ahatteri of this dpatento epplicationn eeugtitutes an
cops OB 8 ARG o B8 et RESBRARERME R nove
appataas %Qﬁfe?&ﬁﬁégj{% 888LichSied ofSMcit ¥f té%n%}i?i‘ifﬁyglﬁa}r)%og’er gtealing,

stretching upon detonation of a pyrotechnic

disruptidg shaneedgnsmiepantahdt) 6 e subficpiaséasrofahs aiuud, therdanger
other words - the piston assenbly that is disassenbled
of clapaping omied Ueckingofoft te pastsoane & rthk eother,a the paicasse weight,
.and . aut anonpus .assemhly that is not connected nor .
prolifigRigth o7 1Brioh UG AG GSLiRig ORGP B AE mecbanical
r : I
essuiQEP}d BRI AL (FAGIRERE bl 4 e folLRticERRA o found to

existtifl éhd pricit ar0 BElnAAE DYt presérd ihténtip. s of the fastening
assenmbly that is torn on stretching, and the second

RERG A B0 BB AL 1 RO EMRIIRAY b/ Bicing
and rBhdovkE a SHrudfRsn taRadirbure QehRM, ioflthy tRY @lat @icleds 4 shroud

the other, while essentially orthogonal ‘and radial in
that edraprisasi tvex coompooenispnkeatilownedoahevathgr atonghtheir lengths, and

that Lijh%logqqlag gf:ts%g%:gf;%%es%f t%)lélﬁghg:, g@%ﬁ{br%qq,o L E‘f%{tha gngt?lwise axis
and RGP IR0 R PR i F RO R PR 3R @Eipe Wlberence
of thé BY& 1]'195{5}t ?f‘ﬂ&%&h& %&%ﬁ#‘ﬂ&se‘%@ cothéd BI?Q&EP?gHRome vehicle

renoval” safety neans. saf ety nmeans tha ot
bodyextracted and renoved fromits position, prevents the
two conmponents of the shroud from separating and

[ t e; e ' S [
TR ISR SR U (RAORR HEMNY SR SARGE e o
componegdisest thet dhroad ofeeot theathed. ITheefastening assembly is given to be

torn on stretching upon detonation of a pyrotechnic charge.

The apparatus also includes, in addition, a piston assembly that disassembled
at the completion of the piston’s stroke, and is operable by the pyrotechnic charge.
The piston assembly serves for timed tearing of the fastening assembly and to
“active” removal of the two components of the shroud one from the other, in an
essentially revolving motion and while tearing and moving farther apart the shroud's

base from the airborne vehicle body.

A constructional characteristic of an apparatus for splitting and removing a

shroud from an airborne vehicle, which is in accordance with the present invention,
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In yet another different and additional aspect of the
present invention, an apparatus in accordance with the
wWEe@9e9910 nventi on for spl i;ti ng and renovi ng BCEHR200d00106
froman airborne vehicle, enbodies in the node of its
is th® PekRionA} B sk Fadtéiih § %ﬁérﬁbly”ﬁ{a@ q¢l g‘i\%n fPbbtthid Qnas!ﬂfétching
renmovi ng a shroud froma flyi'ng body. This new net hod
uponidetoieiomco s pyetedyid tlsargef ati ddiseanoé andcepatiategl firbm the piston

stage of pyrotechnically actuating a piston assen‘olf/
asserpbly: i b @itkers swids ed the opistahmsesmbly thad 5 sismgsembled upon
and th ositioned at, a_distance an

k [ )
concfibisi Gt R Histoh otk Brd MRS oMt §ePhGinBRE @Bty that is not
conn%&?cﬁ&e ‘rﬁ%k gﬁgﬁeﬁ% Qﬂpﬁggpﬁﬁﬁfg SseQpRpnents one to the

wher el e piston' s rod novenent causes
the hi.asing of .the fastgening asse into a .
A adiRRingP oBhastibBiondl L BERRLRES STob¥ oVl aPparptus, iy et the
i Nn- t i 0 ol .
axes QPRI B Y AROnRIRS Ol NEWPeRRERIPUG 3 IR, fyis of the
fastemihighaxgembly @t is acknabdn istretdhgng, alid gt sevondfopepsting bri3 is the
_ relatively to the | engthwi se axis of the shroud. In
axis afithe pistont assemdiy dhatrig disasserablasi emdheterntination ef the piston’s
enbedded in the prior.art exi in this discipli.ne as ..
strok; 1 8t 4By L1t SSSa i s PRBHIEL 1% 19 HoF SHRFTr GHUR Fgpemtially
ortho.%BﬁQIU %nﬁfmﬁni@'t@ag rdifectRR 6F %ﬁeﬁ’é’tﬁgﬁ"%ﬂaﬁv@@r g&btﬂg' Sftoud's
n accordance wt he present I'nvention - | urabl e

lengtBivdseptibd not di srupt the stability of the shroud
until issuing the timng conmand of perform ng the

98, ] SR IS L Bl Rl IR,

appafh@ld afok §piitting hend nte@@iviihy af shiddadc trpenent sirtdrnk heehicle in
shroud that becone separated one fromthe other, in
accondance withi thet presenhphedndioss snightdalspt inslindgrapdgsiragiable and

e IR s SR S5 S p e S8R o
e Y NS RSB A 0 B v

apartVehy §to?n BEYothdh @ vaRAAr @skSwhéredi Ve phyPoteEii6 i @Akse has been
operate in a wi de "envel ope" of performance paraneters

detonated imagaedentiyposgeet, a faibire. of attack or accel eration
val ues of the airborne vehicle). Simlar apparatuses

illg gﬁti %clﬁh%lggtf??gmahh@ naldifiendli 4dpRes otk dplekenti BRvention, an
apparatus in accordance with the present invention for splitting and removing a
shroud from an airborne vehicle, embodies in the mode of its operation also a new
general method for splitting and removing a shroud from a flying body. This new
method is characterized by its attribute of including the stage of pyrotechnically
actuating a piston assembly that is disassembled upon completing the piston’s
stroke, and that is positioned at a distance and separated from a fastening assembly
that serves for fastening the two shroud’s components one to the other, and wherein

the piston’s rod movement causes the biasing of the fastening assembly into a

stretching stress that brings about its tearing, and wherein the actuating axes of the
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(repeatability). The apparatus in accordance with the

i nvention conforns to the environnmental conditions
W@pphyIIew t o an ai rborne vehicle of the rel evaP@T/An2p@/000106

(for exanmple, ground to ai® missile). The apparatus is

two S4StARNAE! &sdifialg ﬁ’ﬂ?'ﬁl%la&{éjf(?@g ?téx?ﬁr éﬁeﬁ%ﬁﬁ%@ ig?ﬁﬁogonal

and wwth relatively "a [ow price Descri
and tdidalAtc dtigianditeotiofi uoggallte relagiseit to Me Iléﬂ%ﬁw\iﬂd hxiBeof the

descri bed herein under in conjunction with the
shrog@conpanyi ng figures. Identical conponents, wherein

sone of themare presented in the sane figure - or in

dasadditieh te carmpEho eleficipReey that Ars ededled i dieeprior art
will carry an identical nunber. Figures No. la to No.

exist) i@ Bynglisaintiee 4s sutgderhnycornsapnaraius cfod rsplittings and removing a
shroup Fotp] At oREHe Y SR lar 0 A (R GIPRAREL, By Aossedange pith the
T T -

issuiﬁ% [ahe atrafRs ch@mandt bﬂ?érf&ﬁhiﬂ% g splitink MY rétloPing@operation.
shroud of f the nose of an airborne vehicle's body, e.
Actugting rthe qistonagssembhoand tearing tharifsstening asseinbly, aiunet detract

YT L N TG TE P
e 4854 SSOPRORGRN NGRS M IR APPBANEE RS nor

supetfud\g. ﬂ&mﬁhg(ﬁx%épﬂ\hearﬁig and MsterdAgPR@REMIyNY &he step of
cross sections, an assenbly of the apparatuses whose

separatiopos exetive ameugh,| inst mmnedr that forguerds tRapans 2€ theashitoad from
...enlarged vi ew of e of the area marked_b-b in draw ng
hﬁtﬂ@a,o&wgw@am?aﬁym% Bwealalwaﬁa‘tqk% § hadysndip apRartagisegiyen to

e i 4 N -No ac a oAb, sin.l arl
effioleif Gt 8 Mide S5HVGRRS 86 1o reliatS perfueitlinHssias to
speed,| MRS ofMitARRCHP ¥cbratidh FRRRAE ASUHURS AWBBRRe vehicle). Similar

conponents are shown by the illustrations of figureés

appafduses @ederbsimildr epevhtienal acglditidas ovmdd mreeideoidatica results
de%gﬁes angl e rotation relative to the cross section
(repeatahiktypat dBeiapprralits & 3ggordanee avith Aheigerntipnegomformpeo the

envir?)%%%p@r&%%igér?s éﬁ‘pl?fnag .ongn Aé?fbo{‘r?esegﬁ:itcievg% ¥he( ire']extfalh%s’t?pe (for

example, ground to air missile). The apparatus is also amenable to be manufactured

in series production and with relatively a low price.
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too, the apparatuses is shown in a safety | ocked
position). Figures No. 5a to No. 5c constitute a

WG eipuesver of drawi ngs that Splescri be an exanpl eP@F/112009/000106
mechani cal nmechani sm made 1n order to guide a

. conmpongnt, of e shroud unt.o a.l arge opening angle

B“eg&Q?PE‘H@OM@%&C%WMEG“{%%‘M%F with presenting

the manner of the mechanism s operation.Detailed

DeéRtwr presentrinvéntiorPrmel] drer dedeibdxb Heretmtindér irheorfectaom with the

Invention Reference is being made tq Fi gur&s~I No. la to
accompanyisg fguyes-eddeniiqad compeparts; Mheeeln sodfuehthenypre presented
. schemati c_draw.ngs i ich there is il]| e
in h§ SAFE BEGE Y Dpereacrihrambdprsrodent apii oty figures
will @aq%rm ep{u?o tgcm' kthmbBe present invention. Reference is

e activation of the apparatus for a tined

tive liftingyand renmoving of a shro c . .
Fikutsio Nio ot (o8 T RS, ° e PasTRe ] iR le, atvings in
whicH"tR&R% s tiflugirhtefl! a?rﬁéiﬁnﬁl@ it hatopeehtfdnal fiRbd bR vh r@garatuses in
convenience only a part of 1t s illustrated and by a
accofaake wiftddrhe@pedtiines)tion, wheneini inl the tilasterde @ xzmmple, reference
) actuation of apparatuses 10 is acconplished in the |
is magstostbe gictivaioniof $he eppayatusey er 2 sipedisplitiagardgemoving of a

sheofif i oS Sk i Bl VBRLES fborn Bobr Bl iy g s¥dund to i
, da rmeeht e
missHE i 5 BB O i B R o B bsent
g5t S0 endp Nrcpad FrBREn e xRl odBardepitisfibls components
that YGVECHE td %PB%%E%%E SwhostP bggxta:gi?ﬁg?%%({}{ee R P&Scﬁﬁ)eé in figures

nose cone om ng he or splitting and

numb&@sdlang Mochyer off an optical w ndow of a flying
el ectro optical pod). An apparatus 10 includes a nose

Cﬁg%’gréy K. @asgﬂg ﬂgg 4%9 ﬁég%tr;p% myéﬁss& nk I8N bEEMbly of the

onents, 5 and 40 are 1 ndeed

appafdtbsgshahbse tompbneite are illingranéd én fjueerg24 heide, andianeenlarged
~ length. On being attached flush one to other as said, i
viewt dfethef off thet drea noaked dnb is irawing 8aatespediod)y (Het anpasatyses is

| engt hwi se axis 16 _.and a hollow internal space 17.
Showw\%@’elﬁﬁge‘zpﬁ%@gngector 45 formed around the

circunference of the shroud at its bottompart. Base |

JFiguves 9. da and Noath,csimplarlyeto figures 3a and 3b, also constitute a

cross section view of an assembly of the apparatuses whose components are shown
by the illustrations of figures 2a to 2e, but at another angle (a cross section at 90
degrees angle rotation relative to the cross section illustrated in figure 3a), and an
enlarged view of the area marked b-b in drawing 4a, respectively (in these figures

too, the apparatuses is shown in a safety locked position).

Figures No. 5a to No. Sc constitute a sequence of drawings that describe an
example of a mechanical mechanism made in order to guide a component of the
shroud unto a large opening angle before it would be detached together with

presenting the manner of the mechanism's operation.
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top end of ground to air mssile 20. An apparatus 10
conprises in addition a fastening assenbly 50 that can
wWheowossriby stretching (seg,Fig. |b). Fasteni nRCT/IL2009/000106

assenbly 50 serves to acconplish a mechanica

fastening one to the other of the two conponents 35

and 40 of nose cone 15. apparatuses 10 includes in

addition a piston assenbly 55 that is dismantled after
Detaiksl Pospriptiamofn Prefesred dmbostimsing, ofsthe Presqnd Etvention

by a pyrotechnic charge, such as a pressure cartridge

Reforpcs 45 Beiti® mbde thWighpes NG, S12 tBaNb. dle. | Fi%lﬁb§tl%nto lc
assenbly 55 serves to provide a tined tearing o
consfitue enequenas ©fisbhgmsiic dravings il adticly tiere endlnatrate] anhexample

two caonponents 35 and 40 of pose cone 15 one fromthe |
of the ppesations] @95% gg éR@pPRpTajuS K 8 wggamei with thepresgat invention.

Retel 4 A0 8" nd BB PR LS B BTG 1B Busd B tPtng ana
remodigSof a dRbudNicbeed e NGFdhs ADARAGAPES ABLOBE 8n 4XbRREE vehicle e.
fromthe airborne’vehicle (mssile 20 in the

g. grobdisd eimtedsida 20p(tkdt. solelydddidrawing appenidnesemlit @ past of it is
characterized by that that the oger ation axes of the

illustyated 484 oy peeken; (ashed)slinespe dnthe Hiuskiase exagnple, actuation of

appaly B o B Rt BRLePbY e OBl owards he
targeBriRdly 3336 Yo BRondocks: 29 68 IRAN ¢) at the

concl usi he piston's stroke, erein both axes

36..and Al1.. are essentiall arallel one to.the qther,
bR afiatioRhf RRRRGEA, Y BRY el arlE g Gpd B oy re
iderihe! @J1&19N e | | i Wi
cons g ATl S 08 W S R feed 4B it e
presepéirihsentiors might s imptanpaednfa S8litting 40d -reatoving other and
.. fastened one to the other in order to withstand the
diffexpnt sktouds of arhems yehieled fen exame ngplifiing sitd remeviag of a nose

con i R 1, L35 o IS RD 20t ptia
Windg%m%gﬂg&% SE87S @1{%{1951 nd. Already at this stage
of the deScription, a

5 efore we switch to presenting
23&?%8% %cmﬁi&ﬁéég?ﬁ&gﬁ%’gga&ﬁg z)tgrs%%lll(? r150tfha{ Iggmprises two
identical components, 35 and 40. Components 35 and 40 are indeed attachable
flush one to the other along their entire length. On being attached flush one to other
as said, they form the nose cone shroud 15 as a body that has a lengthwise axis 16
and a hollow internal space 17. Shroud 15 has a base sector 45 formed around the
circumference of the shroud at its bottom part. Base sector 45 is attachable to the

top end of ground to air missile 20.

An apparatus 10 comprises in addition a fastening assembly 50 that can be
torn by stretching (see Fig. 1b). Fastening assembly 50 serves to accomplish a
mechanical fastening one to the other of the two components 35 and 40 of nose

cone 15.
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10 (as would be provided later while referring to

figures no. 2a to 4b inclusive, it would be elucidated
WO baw/oggopar at uses 10 enabl es t o manuf act ure t hRCT/¥2009/000106

parts of the shroud (|n the illustrated exanple - the

nose cone g?onents 35 an

e aude)R }m@fiﬁf T ArRiony RSP ROl P et A dismantled

atr i &0 ligh ST ERC L 30ALE AP e by ety haree
sucht &k rpreyte Binsril pa ok S:ra@f getlesdten 6@5@@‘@&5{3&5 d ?&& G ®. Piston
installed in them and the el ectricity wring

0

aSSGlmb)y TPhesarvies praprevidé as hinmadd tebSing ob figsterdng sas8&mhblyd 580and for
re connectﬁ%@uo the head of_ imssile 20 at the_ base

“actiyg Femonsl phf QY EBRPOBENISN Traan<#0sel npse eope 15 one from the

othef, ih 15 SBLERILAIB e FRANSELLR IIBAR IR S HRBS and 70
in Flgh @é) A0BndBhsd 44 Wk rc@hﬁ‘i’tu@é%ds(ﬁﬁb"%hlrfgqﬂ@& Fothtién '&%ﬁd— 8hd while

mssile 20 to base sector 45). Wakeni ng nmeans IS
being alismgaged them etse obh padtfrom thessirbane \ZldiueiBC(nalEsﬂ?e 20 in the
di stance from connecti on neans 80 (see the marking L2,
illusfrafsd | exampded; n f | gure Ib). In the illustrated exanpl e,
weakeni ng neans 90 is fornmed as a groove 91. G oove 9
]Ini addigompappiarattibes 1@lid chiractenized byf thuhehat whe operation axes of
nponents 35 and 40 and around their_ circunference so
the tgfg asgem il?ﬁ, the ﬁﬁs@ PERBIBLEXIP 46, ofdastgaingasseigbly S0 that is given

o PR A, ST YoFBER0% e PIEAAE 55
is disRthbRA atkk %onERt"SKHPHPﬁ{EePfs%o@? sBORe AVhERM boﬁ‘é1 gkgse% and

stage of separation, are ven apart one from

41, aot leesentiallp paeallel] wnado thy etivsr] oftBegortdhandiradiot itieindirections
the arrows 65 and 70 in Fig. Ic). As an alternative to

of opegatiitin tedptiondoibe kenathyisesmis 18 of dhristooudany
prof essi onal may consider the inplenentation of a

diidret@rthe tspbicting amec bernbsings uctiomsthe hevoparidest rshbad 15 —
in US Patent 6,679, 453 whose title is "Jetti sonabl e
Commr@m&ct’s’ﬁv@dE#@ n‘eﬁlte fastailed ws; &0 ghe ot papédﬁr tot wathstand the

t _of whi |nco ate therein b erenc
stres Qe A banE ABY SUSFDE SR GEHEIY FE EXBRTRAe KR gOMIse of the
launéH1f1§tachf‘ InsHeuFefiRY C6F mlssﬂe 20 and until the instant of giving the

separation command.

Already at this stage of the description, and before we switch to presenting a
detailed description of the construction of the parts and components of apparatuses
10 (as would be provided later while referring to figures no. 2a to 4b inclusive, it
would be elucidated that apparatuses 10 enables to manufacture the two parts of the
shroud (in the illustrated example — the nose cone) 15 — namely components 35 and
40 as said, as identical and symmetric parts, wherein from the instant of assembling
apparatuses 10 they are different one from the other solely from the aspect of their
contents (parts of piston assembly 55 that are installed in them and the electricity

wiring to it).
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to the aerodynam c body (e.g. - ground to air mssile

20 for our purposes). The hinge neans is being
w@oemwbiogioned in a manner such that when the covRCT/Hi2a0%®0106

the separation sequence, al¥orce that is exerted on

h hi h [ h
o b PP e A aRaRL Ly P isale 55 And 4058 pRgecte to the bead
i t ' ' asynmetric
O ] A TR oo g, BneiB tHE R0, 20T
' be configured.so that the .farcge
et B TBRERRRY oA o b ticie % 'OF ipfluifs an array of
. . ¢ , 9 ,
conrfCRHOR MO8 POt PAfplc?- SR tha e TR Mirost Rd ghat connect
the hehd of enissils 2P as basesseutsrelsy. predet ermi ned angle, the
asynmetric ball element is rotated until its

RBRERAE TREns TP HARe$ QFﬁﬁtb%tﬁ);ﬁg)?ﬁﬁh\fggﬁg ltcpﬂé 13 andata

ef fect1 ng spontaneous di sasse enent .
distafibe fifvinn genmenyionaneanf §Msee the markiak 1) ¢abdlEE9S &6 Giddre 1b).

end of the cover separates, a force exerted on the

Vale ARt i | VG

7R, 8RghateHIgp I MBI koS S, Rl s6 & Bloowe o1

Groavies81 lie f@finédin the wallr pési&ess afdht herohédipondifs B8esmd®40 and
stopper elenment, serving for limting the angul ar )
aroupgy nClteBMferenes rige as otor Haxmwh exing hidks entide.en@mfactuating

appabdlfis i ind SROGTY ER et Histe Mo epatA o groshe 41 T8 intended to serve
0 me S0 A
as aﬁﬂéﬁ%gwg\ﬁi %}g?gcﬁ’ f\gﬁﬁg}oﬂ%h‘gs gg\slagfgigﬁq_ﬁtgg i_n%@e% stage of

sepali®idng afé dhitveh NphHdeh idth #hs bafdrahl £ rfidlvidddndvBRient (gsee the
force exerted on the cover mght rel ease or break, s

directions of ted eaews tienddilem Figodr).he aer odynami ¢ body
(e.g. - ground to air mssile 20 for our purpose). It

VRS dipUiMridife it(.'i'%(ﬁﬁ?%@ﬁhggaﬁch %Véﬁ&%li&%irﬁga&f gpaLg th, any

US 6,679,453 as an alternative tot bove descri be
professiomat thayn cansldee diee inppaansod dfan dliferentitgpé of mechanism
prevent the phenonena of the cover being "cl osed"

such agfatlie ionendescebpdriat Udn Pateat t@O79.gA3 dyhess ditler iss Sdetéisonable
pr One SE?M d ynderstand that in certain applications, a
roteqifie L{emei's i nposed on

This US 6,679,453 patent, the content of which is incorporated therein by
reference, describes the use of a hinge means for connecting a first end of a cover
to the aerodynamic body (e.g. - ground to air missile 20 for our purposes). The
hinge means is being configured in a manner such that when the cover starts the
separation sequence, a force that is exerted on the cover detaches the hinge, thereby

removing the cover from the aerodynamic body.

In a specific preferred embodiment, the hinge includes an asymmetric ball

element positioned in a suitable socket.

The hinge means may be configured so that the force exerted on the hinge

rotates the cover prior to detaching the hinge. In another embodiment, the hinge
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t he amount of pyrotechnic material allowed to be used

(in order to reduce the risk of collateral danage and
wozevdeeiong t he hom ng head due to the expl osi oPQT/II0E100106

such circunstances, one nddds to provide the cover

sy e T B SRSt ERE g9 Bt o o
pred@c@ﬂ@ﬁ‘ﬂh@ﬁi a&h%lé, Qhé @s%’)’iﬂﬂetx@@ bhR UGN &MY §Btated BhEEHs HRengagement
prevent the "re-closing" phenonena and overcone it.

fromTthe wmdet g achiaved, duweeffectiny spoetanegise disasemebly of the ball
hi nge neans is broken, as suggested by US 6,679, 453,
clemer{. t herefore a preferred sol ution in applications
wher ei nt he conbi nati on of connecti on and weakeni ng
Men kiR amy 96 canfimiredrsevémt when "the- sdcord nggld of the cover
phenonena. Let's refer to figures No. 5a tgo No. 5c.
separpfegu retPre@ cxsHed Prsthec e | deg@@eé the diigectherehyr semmegag the

covefBRE1 19 BadpnERoRode Che o RREREN 85 BAIE20APL  pymose).
and tHEO R MRS %%%gf) AEER, %ﬁ%ﬁdrﬁirhﬁi%@%ﬁgﬂa} hement

ground to air I1e 520, "and t manner. of operation

of thethingdresordit aviicanheAryomd ofid of it abveaxgeparateiciey aipreddtermined
field woul d understand that nmechani sm 580 may

paramest e efares exestedrndbesguer aeis taalcelcy diseegrasmaid o the cover.

fromUS patent 6,679,453 and may constitutes an
dtiedisghgagemaas thight eclodnadedakamg acometierdovgr.means
80 and 90 (as was descri bed above when referring to

MR hinGH BSarRURkaitSdcRdb IR &lshear¥BENSM $8t 8f0force exerted on

i ncludes a hinge nmeans 503 that i1s rotatable aroun

the caxersnB@bt rdtbdygeormen, &Pads it6 raleadilRdcdver desmothe Herddmamic
of shroud 515 (or manufactured as an integral part of

bodyi(e)e. - guyunpt tof @is shiesikl 2Gbml alirgrudtposs)and t hat an hi nge
means as said woul d be dedicated to each one of the

T1aS FBRAA GRAISINplchlRBtiA B tRe dug &b iR nbO0R 6579,453 as an
formed with weakKening sTit (groove) 5 parallei to
altermative $®Gharaboat destribednmmnavdyn fandnweskenfngmédns 80 and 90,
. instant of the beginning of the splitting of the )
migh§ preyent dberpbaeemena of the cover being “closed” again in mid-separation

due to high dynamic pressure .

One should understand that in certain applications, a limitation is imposed on
the amount of pyrotechnic material allowed to be used (in order to reduce the risk of
collateral damage and hindering the homing head due to the explosion). Under such
circumstances, one needs to provide the cover with a wide separation angle while

still rotating around an “axis” or a “hinge”.

In this way, the separating force will be large enough in order to prevent the

“re~closing” phenomena and overcome it.

The opening of the cover to a wide angle before a hinge means is broken, as

suggested by US 6,679,453, is therefore a preferred solution in applications wherein
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(nanely activating piston assenbly 55, see figures |I a
to Ic), hinge neans 503 routes conponent 535 of shroud
WG 1@ performng a rotati onal notion unti | PEI/I20¢EN00106
opening angle is formed (see figure 5b). Only upon the

e AP PAPREATRSTE FERLAAEIER30 38 6y oy e

“re-cll$ki I[,}%illo&ﬁéﬁaom) unto anvil means 512 that is forned
at the head of mssile 520. Hurling hinge neans 503
unto anvil neans 512, causes the breaking (rapture) of
hinge means 503 in the area of the weakening slit 509

(55 e o N N e 8, 6 P i
sequgrgpgs(?f dhalsfh e?st ge\!sg:@aﬁujlg‘ﬁg %x%@g?%ggg ?ﬁadﬂ%hic%[‘ ne%gg@i%e%o made

i's sev HSe

in olePtE&SHIIQNA ¢ gbﬂeﬁﬁtngﬁ ifandhidndt 585 l’[ﬁﬁ@@leﬁ@c 5§fénﬁfg angle
was descri bed above with reference to

beforcit tnpetaghetyfrofi grovasl thair assile B0, and thﬁ inyanmee of opegtagion of
exanpl e for a variety of nechani snms which can be

them‘é%?ﬁ’éal-fromthe above nentioned US patent 6, 679, 453
and be inplenented in an apparatus for splitting and
rmp profgssibnal expaisictd dmthe fald oould umfuriﬂmd |t1mat mechanism
accor danc

the inyention (as a supstitut
580 Mn@@PfeH};Fna% %«é@@ﬂ#@ ﬁ@én\ga%@cawaegoas 241 :%2§epatent

6 67%2?% a§? gggﬁlt gég él‘te%g%t{g rﬁgarb chro ect?oﬂ ?nc]i &%e’akenmg

mearsC80 Jﬁtﬁ% eRAHvak deseriedt dbove SHIRG: &Yet@'i@i‘g%éthd: figutdyumbered al
pyrotechni'c charge - a pressure cartridge or 'a gas

toclgenerator 60 that constitutes as said, a part of
pi ston assenbly 55. Detonating charge 60 causes the
%bl’{é}ﬁérﬁfb'w iRhidelh BHSE HéahsD3 that id fot@@ble Moth@xis 506.
assenbly 55 biases fastening assenbly 50 to a

Hingstmednshd 08gissanohese atudc@mpeanars 315t of shastued vil hdonsmmmiiopured as
50 tears fp@ In accordance with a constructional

an 1r&mab§alérq f Aayuprotesiand wdd Wermtha@ {0 hinge means as

said yPRIER A FRRATR s %al'si)ékﬁé’ & RERAERNE N Mg,

| abeled 75 in fiqure
Hinge means 503 is rmed Wlth weakening slit (groove) 509 parallel to axis

506 and at a distance away from it.

From the instant of the beginning of the splitting of the shroud components
(namely activating piston assembly 55, see figures la to 1c), hinge means 503
routes component 535 of shroud 515 unto performing a rotational motion until a

large opening angle is formed (see figure 5b).

Only upon the arrival of hinge means 503 reaches, as said, to such a relatively
large enough opening angle, hinge means 503 is hurled (thrown) unto anvil means

512 that is formed at the head of missile 520.

Hurling hinge means 503 unto anvil means 512, causes the breaking (rupture)

of hinge means 503 in the area of the weakening slit 509 (see Fig. 5c).
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Fromthe instant that the tearing of fastening
assenbly 50 is acconplished as said, piston assenbly

WG 200009INues and severs (cuts off) the two par@BIEN09/000106
nose cone 15 (i. e., conpolents 35 and 40) one from

LA S g PSS g s ot

compldt8d s F9eBo0BEld 4RldtHely thrgt @dtafibAsINthotion, LBAHonent 535 is
sector 45, wherein weakeni ng groove 91 serves for them

severad awakifium olic heacdbofimissile" . s". Driving the two
conponents into a notion, as a result fromthe
actuation of piston assenbly 55, leads to tearing off
and di sengagenent of base sector 45 fromthe airborne
viehj 11§51 j ' t I :
58] SRR St GrrSidnt TR At S0 Y B! Gescribed

abov@WifCRedeh& theicedidfanging MEigarRaNef 5£ anbecisiotdy one single

means 80. Fromthe instant of splitting and renoving
examble fonse vaniety tofpeseshastmsusvtieh feaombei simesd ogmt e above
optical done shaped 2 1 gf .the sensqr, that is nou

d,. .
mentige HaS HBREI 0 10493 wich e P RISpERIEN. InEskp SEPHGNENEOT Splitting

o SR A1 e A, PP 8y
(as a'zs(Bl%is.tgﬁl?éJ?&' the c%ﬁéﬂiﬁx(g’ 86K ShcakenindNheRNTIB00arR] 901 a8 ith%é were

nits direction (see the stage that was | abel ed
described dbgweewhen refEheng tbfigatesdfa toi lsgussi on is, as said,
solely a sequence of schematic figures of one single

ReFERhEe (sab&hgliﬁﬁ'dé Badlt fo Figifiles N0l d PN o3 dlcy Thefseparation is

intercepting an eneny's ground to ground rocket), and
trigg@ey Ipy aletmmitingathee pyesteenmiedchiange hi 8 priesduwte werrtridge or a gas

understand that an apparatuses in accordance '§h ]éhe .
generataref ithat ApRgituiessts baidi gppafedft Bigtan §$W@V|V\$,- j ljetonating

chargfy oL FHRE tRAcEPeRtn T Pifef HrhiR s 1A REe ST Aoty 55
biased fafehi USserfib9U50S 180y stRtdhtnd\Qtred$ MANBL1 4 WeSult, fastening

drawm ngs’ presenti ng expl oded views of various

asser@SlyBON@BEssug.hat are used in apparatuses 10. In figures
3 and 4 inclusive, an apparatus 10 is illustrated

whe ﬁgi)&dz.iﬁcei Svift? S& ”c%r%@ru%ﬂggﬁafcﬁﬁﬂéc{e‘i’%e eatiited We$he3goresent
and present an assenbly by cross section view of
inverf@méllf@ététﬁﬁg adsemblgs$) toleardricpamtey iandusd tar distahce from piston
I gures
assembl%f 55 (see the marking L, labeled 75 in figure 1b).

From the instant that the tearing of fastening assembly 50 is accomplished as
said, piston assembly 55 continues and severs (cuts off) the two parts of nose cone

15 (i. e., components 35 and 40) one from the other.

At this stage, the two parts are driven to an essentially rotary movement (see
the directions of the arrows 65 and 70 in Fig. 1c) around the base sector 45, wherein
weakening groove 91 serves for them as a kind of a rotation “axis”. Driving the two
components into a motion, as a result from the actuation of piston assembly 55,

leads to tearing off and disengagement of base sector 45 from the airborne vehicle,



10

15

20

25

2a to 2e and show an enl arged view of area marked b-b

in drawing 3a. Figures No. 4a and No. 4b, simlarly to
wo p@ane1B8a and 3b, al so constitute a cross seRCT/tI2009/000106

view of an assenbly of appHratuses 10 whose conponents

i rat.ed i j 28 t
nam @ SpL 9 UEE HAGYERRER SR b B nosc cone
15 isrlefiaktiavBed @ tHREniERSE &t GRGIED B bbhttttingiBéhrsB(. i gur e
3a) and an enlarged view of the area rmarked b-b in

. , et _ .
Nt e, fitore Rt SIS enl i idyibg HE IR RN OB T rond 15

fromanssilel 26 thatepilicly dande stivipedi BWoRHHe B¥nrSheeW S@unted at the
cross section (marked b-b in figure 2a), respectively,

headagiimgsraler2Oiit bxparedl Brpesingrkatoptianal gomeeshapéd enables, at the
interest,_in order to increase cl earness. Any

next iagess iten AeaUEE ol 418l o b undthendiustated eampler-ha ground to

' 4SC I ol | t4al | tric and
srouf3h06% 2 SEHTREOT BB ATl By MATPHOR G e tht v
labeled99dhRifre 9k).an apparatus in accordance with the

i nvention (apparatus 10 shown as an exanple only in

t . . ' ) i ements _an addi tiona
o SHRS EEARALRLS a5 PR, NG StE PR oA E fgures of
one SRIFR YexhAPId §ASEBUhE 16 ofr ARGIAS0 UhbfdeiRE foflintercepting an
el enents of shroud 15, nanely conponents 35 and 40, ‘as
enenyy arground tapdountt nocked), amompon erétestivhall expgaientced in nhis field
@ddi ion to savings of their production costs - al so
wou x%f?aﬂﬁ@d ithaf Ao aPRATRHISES I gacerdarge withcthegnvenidon waight also

. 0 s 35..and 40..s forned with.,a first. bracket, .
be ifRIRRAS S SRRy, fndlTastl BEBmemraialy Wikin ABEF Hepignated
missidag. fasteni ng assenbly 50 (see figure 3b), and with a
second bracket neans 214 that is |ocated at a di stance

rajed fro he fir racket .means 212 e

AReeRERR0b80e e fodfieytdsh HEEH RelTOE, Figip! 17 20 o No.

2e &%&ﬁ@d@w@ FRAN IR c;&éa iBwstofl P&id
casserrbl y 55 sge ?l g g g’b . A‘tflt@‘évlrﬁlt?t:)ﬂﬁgﬁlosz{:(gﬁggn%rft\sléd%at are

used tif dpberdt@Rs!10eniafigaram andn ifdeudive Wnespparktus SIO is illustrated

bracket neans 212 is fornmed as a bore 216 with an
whereit #ris akseshinlat dad 21idydodked.t Figures Baemda3b presehtemn assembly

220. (Opening 222 enabl es. access to external _shoul der
by cross section view of apparatuses 10 whose components are illustrated in figures
2a to 2¢ and show an enlarged view of area marked b-b in drawing 3a. Figures No.
4a and No. 4b, similarly to figures 3a and 3b, also constitute a cross section view of
an assembly of apparatuses 10 whose components are illustrated in figures 2a to 2e,
but at another angle (a cross section at 90 degrees angle rotation relative to the cross
section illustrated in figure 3a) and an enlarged view of the area marked b-b in

drawing 4a.

Let’s first revert to figures 2a and 2b. Note that in figures 2a and 2b,
components 35 and 40 are illustrated by a front view and by a sidewise cross section
(marked b-b in figure 2a), respectively, and shown with local enlargements at places

of interest in order to increase clearness.
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218 fromthe outer side of the shroud conponent.

I nternal shoulder 220 is fornmed at the end of a space
wQa2gpace 224 is formed yWth an openi ng 226 PEEIL2009/000106

connects space 224 with an opening 226 that connects

t 224 t. . .

FhrRereriang s iEnfGF A RGN Ehg FR) 95 ShicerBE Bkussion
. ' : t i f at peeferred
s scISEdRindls B8 (BALoSeao b e, Bl ags o pute
embddi@ehnbeanalppaiaties df adcbedanee owith doermreation (apparagis 10 shown

cl osed end space 228 is forned as a done \{\nth a ..
as an exemylaEnlpate thogtiached drawings). may MHPIGREHs oYy additional
. space 228 i.s.fo d wth,a circunferent] brac
Optloﬁglo.é’ﬁf%ﬁ%ré%? i%g&g? nRb BFo Ay EWED) eng %S%l?’ é}gealé%%?%l ity of
lRie Stk S blend "@Eﬂﬁy{ h&mBR! BofbBnents 35 and 40, as
man%@%gt@gﬁ%bct%&]g%ﬂe Soggsee dl)gg’ 3b).II3)n (t)hg ?clﬂll astrat ed
symne¢taieraRl ideadiedl tomphinass (Watleseiiniog ibraldigon 24 4awings of their
around its circunference, because on its surface the
produdiinekeasype abio ¢upsading redecndeelons andtig)i on of pi st on
assenbly 55, is applied (followi ng the tinmed

gRichnatt thentvad cpmpohethiiscamhdnde Bned witha first bracket means
il lustrated exanple, the thi cke.ni_n% was perforned
212 that lie adapiedgta embeanecend dpdpde Jo s theilavenig as5embhy 59 (see

BSOS e 08 Bl AESRRPETARSS L e
sepaﬂéﬁégf gﬁt{:@?ﬁlﬂgt ﬁ?sttol?’x%t‘aﬁé’tsﬁle%ﬁ OnSt (4Kt RN ¥harking L, labeled 75 in

tic e tnvention'is that the operation

figuréX2s agf 2)dsditdd &f einbeadewindaiobudy ineft thé pistemiapgembly 55 (see
assenbly 50 and piston assenbly 55 are essentially

figurp@bal | el one to the other and radial and orthogonal in
their direction in relation to the | engthw se axis 16

A ttdtiporSEHould betgi'@dh fiortht fiecal |ehm%d§1at‘—:ﬁl!§ imxherficaresal so
brackets means 212 and 214, are formed in the same

ﬁja{gﬁ? %ﬁ'ﬁﬂ;{rﬁ néfa?% enbi;a lfbﬁfn&?%?h ke D06 SRBNaR ERRIMA M oulder 218

ogonal in thelrr direction in relation

and With taheinteRgt Shobusder 2205 QFdning 2122 tenables mpoesstb exéamalshoulder
0 are anmenabl e to be manufactured by an injection

218 froactheputéntide obthisshrowdhedinponent- or by a combi nati on
of the two and in a

Internal shoulder 220 is formed at the end of a space 224. Space 224 is
formed with an opening 226 that connects space 224 with an opening 226 that

connects between space 224 to second bracket means 214.

Second bracket means 214 is formed as a space 228 that is closed at its end
that faces the external side of the shroud component and open at its other end that

faces the internal side of the shroud component.

At its closed end space 228 is formed as a dome with a releasing space 229 at
its center. At its open end, space 228 is formed with a circumferential bracket 230.
Slot 232 is formed along the length of space 228 and is suited in its dimensions to
hold the pyrotechnic charge 60 (see Fig. 3b).
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| arge variety of materials. For exanple, the

conponents m ght be made of a polyneric resin that was
w@ei0ene®w from t he group of material s producedrP@iyl20e/000106

General Electric Conpany, Khown in their conmercial

brand name ULTEM dosed with fiberglass at 10 to 30%

concentration), fromother polyneric materials or from

oFisgltas Ghte e, e dhikneii wan doscon Rgeksl 314 and ground
its cfr@ﬁfn?ér%n@é HAARYE oﬁ ifs %].I? celthe %gesc?ﬁgggf ‘ffé}%gctt %ﬁ duce by the

['ustrat €d exarrp e and as was

actldnefoé‘r pisteh tazséi®lyf i yr BS appliéd (oHown \ﬁjcﬂﬁé‘sﬁﬂn%dt Betonation of
weakeni ng neans 90 (the neans around ose

pyrotgchaimthargecel).imethe dbustnatedt hbampbg ithg thidkeaing whe performed
hlgl UC.kI ng of. the shroud fro i rborne vehi cI e
whi eTGANGE BIS Swophi by oming § GricBEErengial array of

al so as per having an identical array
streﬂgi?é}%fé%ﬁlb %gg 6t . .

I ngs hat in accor dance with the _
T B8 i Bl) AR R B
cons?rﬂbﬁ&ﬁal &‘1%5: {)f'ﬁfteqﬁvéﬁ]c? ofrsﬁglats g%e%ﬁeéa%%gﬁxgsr ¥8ah8 41 of

att rou he air

the tilr mmfohes hefatsmm‘ga ARRAMN so%@ﬁﬁtcﬂpa@eﬁﬁﬁ& 36 418 f&?&tlauy
in an identical shape as it applies to the array

par. ali‘tlr(lmqul‘thn m@erraﬂdsradm aadl drthogenalad themdkt@bﬁoﬁ&ﬁ)rélht&bn to the
@&‘g oroeqd i n.the onegtiil In regards to
lengthitiss At 6cBhhG SRIQ Iaéla f)sﬂl&str@@ SFIRPIS, Fk50ahenckets
0] .0 and eI orate
mearff02 1.2 Bfid M4 the rfélﬁn&’t AE‘% seffe e RGBSR SeEfle o cach
othethend ¥&dikl 8nd N@tho%@nalW'ﬁeﬂh@irmlﬁé&ﬁoﬁqm‘éﬁ&ﬁﬁtoofhe len W1se axis
fasteni ng assenb 50 that is anenable to be torn

16). stretching are il I ustrated. Fastening assenbly 50
conprises a conponent 242 that, as said, can be torn

bPhes WOt 68inPenet#e MPORRAL 4@ 4 c! éméﬁ'éﬁl@ dtot Be “i'ﬁﬁ {agﬂlréd by an

stretching neans 244 on its one end

injectienrpso@es8 (tntoimelds),haackinmgy Kbd)byem dorrﬂiﬁlliﬂiﬁﬂﬁ@f thed@vo and in a
t hat can_be torn by stretchin is formed with a

large, ¥aiehyi A 1adlerighs. 2 4tpri exanplec ghe @ompanentic might ibe made of a

polyﬁglql:tﬂegﬂl Rt Phe R eddf %ventt & ggroup of mac[)enals produced by the

General Electric Company, known in their commercial brand name ULTEM (dosed
with fiberglass at 10 to 30% concentration), from other polymeric materials or from

metal — for example aluminum.

The two components 35 and 40 are formed in an identical shape, as said, with
sectors of groove 91 that in accordance with the illustrated example and as was
described above when referring to the figures 1a to No. Ic, constitute weakening
means 90 (the means around whose circumference there occurs the tearing off and

the plucking of the shroud from the airborne vehicle body).
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As said, and as can be observed in Fig. No. 3b,
fastening assenbly 50 is suited to be installed in

wo peog9dn@mcket nmeans 212 that is forned in theP€TAL2009/000106
conponents - 35 and 40. In'™he illustrated exanpl e,

et ity 384y MO TSR o o o

haviAg| @nideppieabhrrag rﬁ/\ﬁ;)emhg’siméfthaﬁiﬂ taeebridahce with the 111ustrated
instal]lation -each of them at the opposite end of the

examg]@rmﬂ as bas sinecady thiean dﬁ@@mbﬁde aAbovas wheat refierrinlgi togfigures 1a to

o IS i 048 2105 Bl RS
e R SRR, FE, T 87 7 1

R0 S0 SR 355000 o T e e spshpe
o WAL 08 A L R) il B33SHRLARIEEL WALt r

forned mtth@m@lcaglpzmeﬁ@nent 242 includes as said, a
rotati on preventing neans 250. Any experi enced

L L PO

belotheitayiliehe déderibed dh@teaébdiate@fuﬁéﬂr’(ﬁl@ﬁﬁfgfe&ﬁ?g 154 t% r&)@her figures.
itself (see Fig. No. 3b - around axis 36),

Pr&YERLEInoWNE Rk Rl 'ZQh%?l@féqlg tﬂ@&‘&rﬂp%&ﬁ %ftf‘gﬁemng assembly

conponent to str sses th are essen

50 tisdtriebatehablestor S s&@8. byl bwétchingi fre filasi4tke. tf‘hsﬁ%ﬁ’i‘r@‘dé%embly 50
optim zation of the splitting and renovi ng process
compisaser eranpordntA42gthahfasseit; eanfbevarn hplsastahing. Heothponent 242

the nd different stre s (torsion stresses)
is S“ftﬁﬂg RIS SHEHDS BICaREAAAPH HS R &a PRt esiwlder means

246 6& ried S{He?l otk ré‘f)ﬁt é%?tir%)hgn% g%% tié%tug%rgg{: ec?)ﬁ)ﬁ @re%Chlng, is

ero ventlng

formleasiitle 8 Svéllef S S6RUE24 D a1 it en@Hah8dnéidle in addltlon a rotation
installati on, each one of them so that they would’

prevmtutgmdensﬂlf(ﬂvar ds from conponent 242 (and nounted in
it at matching brackets threads forned i n conponent

242 3aid Thed hd bats be abselved aP é}% N& Y Fhét8h RS ds8eBBL 50 is suited
extent mght fastening asse
to be installed in first bracket means 212 that is formed in the two components - 35

and 40.

In the illustrated example, stretching means 244 and shoulder means 246 are
just two screws (in the illustrated example — standard Allen type of screws), that are
suited for installation — each of them, at the opposite end of the tearable on
stretching component 242 (at matching threaded brackets that are formed in

component 242).

Upon installation (and see Fig. No. 3b), the screw heads are leaning, each of
them, on shoulders 218 that are found in the relevant components (35 or 40).

Opening 222 enables easy access from the outside to the two screws’ heads for
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50 i s assenbl ed, essentially, just by standard
production conponents, and only does the tearable on
W@ 20000e39g conponent 242 reqU|res i ndi vi dual PEDHI2009190106
type of manufacturing (for2%xanpl e made from SAE 4340
I [ u
tlghtérhﬁg it Wi pgﬁ{gegﬁﬁgﬁegggggﬁnﬁa &Bﬂ{] té!kgebgsa;bgﬁgqag%@%th the
111ustfz[t@ﬂﬂeﬁﬁ1’ﬁﬁfe i Dlnvrand)varyi ng materials, for
exanpl e, the rotation preventing nmeans 250 m ght be

MR Eh 361200 rgferg&ﬁlﬁ{r% p&frﬁ Sk Q%Zﬁlldﬁ%ts ?r%a @e a rotatlon

tearabl e on st onent

prevémigCRERRNEH0. p{r@p@ftpdrfbn%e@ fesSieRAll Wﬁul&@ﬁddrﬁaﬁ@tthat in the
round (while suiting bore 216 to this cross section),

coursm gﬁthecpmess af £ast¢mngmmpmms 66 qdede mirent theaother, if the
refer n to Fi rein there_ are

rotatliom Q@qqnapwm rargpp IESEEF (éeﬁr‘ﬁ"e& PSR FRENGEAXIHHO), would

be pr%ggﬁ]’éﬁ,ls?hgglst térfi go‘amggﬂngg g %gﬁfgq(étrgﬁes that are

esserﬁaﬂty%ragﬁa@hmg s'ifesﬁémrh@@ﬁ i Y&'@Mé@@a&ﬁ@%’ BffitnSzation of the
first house conponent 255 and second house conponent

sphttﬁfg?ar(d/\mmevmg apecess selmid asutralivihg infbserat efivaembles in the form
ﬂlo d‘5121[,5 and 257 ?reforrred each of them wth its
of other andh ditferpaiceiressen(tarrion gtresseak it otheawise Bright bg induged in
0 t her. Houses 255 and 257
the te%?%lg[(} tsgggqhg}r\g gé&ﬁé tksl‘[?%ol ed, one facing the other,

ne_internal space 259 opposite its second - 261 (see
Engthe Ndlusagipd oxampleofle JptsHan mpatne& d@@@tSaaéOtaﬁauust two

headf.e?%s1 5&3 eh' s@?eoé&?ﬁylg %g% glgge Fo&aibgtf; 1?1@@ &Sﬁet c?%dt&‘]%@a SO that they

Woulé B ovivaledd Hﬁ)fﬁ' &ApoaH! ho Q&ﬁ@trﬁouﬂtEdtlBelt at matching

ustrated exanple, the installation of the houses iIs

bracl&&rﬂmeadsdohnedmemln@onmgM)end of house 255 in
bracket 263 that is forned at the end of house 257. In

tI*h‘% ﬂlhbt‘ﬂﬁbﬂ k86 E‘Fé( a8RbBstraRs bo WhabeyRas nﬁgﬁt AR at®mbly

formed with shoul ders that protrude fromtheir

50 is assamivibdy essetial B6 Justrisy Abrddardgspdudtioretympdsentisand only does
poi nt ed out above when referring_ to figures 2a and 2b,

the tépableco’ ststAnEn @ Kompanend 2Aedrequiieh md@vl ) tmaahmmg type of

AL B Ll 2558 B0 B, B, R b ene
profe@é%nﬁ%%ﬁﬂ ﬂlﬁﬂérﬁ‘é‘hﬂ that similar fastening assembly mlght be assembled
from other different and varying materials, for example, the rotation preventing
means 250 might be formed as an integral part that protrudes from the tearable on
stretching component 242, or that forming the component proper in a cross section
that is not round (while suiting bore 216 to this cross section), might constitute that

one rotation preventing means.

Let’s refer now to Fig. No. 2d, wherein there are illustrated inter alia the
components of the piston assembly 55 that is disassembled (disintegrate) on

conclusion (termination) of the piston’s stroke. Piston assembly 55 comprises two
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di mensions to enbrace and include in themthe
protrudi ng shoul ders 265 and 267. In addition, houses
wWQa®armd1®57 are formed as said, as the |ikeneBGI/t2009/000106
haI ves of an egg an end of! each of the houses is
to

hous f’ ilsthat iS ess gglal i nti cal
?Sn BOWQ&PE%tsaf 1S OBﬁf‘eC?’EB‘PHEBn fd 8 RsFeEompenent 257
h t

(whoS@ Shille ARGHBISHH %&%@H@%# 88 pr of 222."822? wol d

der st mhl

dasis ers@%%ﬂ@‘%n Piaebe BERe W it Btepial spaies 259 and

261, 8s %@&%1 €6 rpétq{sr mots&?ab&%so% gfonponents,

g i I's

on ass supporte by the
rc nf ent brack mere r,med the e S
JHodHs @»fL?Sﬁméuﬁsi JonBeinginsialled) bie a@ﬁ8§h8f°%ﬁer one

nerley 38899 AES LOORS b1 (s B kRl BB, prfsiona

wouldurdieektAfd thEbistAliag the houks sRaid S oRe Ophositk BRtdther, %btually
t he stage of fasteni ngi conponents 35 and 40 one to the

bounds ed dsyrines the icplindrie: espang imyduolpitlye plters weeld opsrade. In the

istSRlG RAHPIS (G, OISR G POHERs oGRS hsrbis T e end
of hotupg 2§§9§ ivré)c{lfe{ 583 ?{eﬁlﬁ( (%m{g?l%sch? gﬂ& %&“%3 ée@ﬁ the

on action wou ass ver first

g&ﬁ?ﬁhﬂ%}@ he i engﬁ&ew gaﬁ%:gf 255@5&9 |2é2’}a|is formed with
shou{ag?ssf@g p%tr&&eqraﬁghgﬁﬂcfﬁcumm%fl SRS BRPEET " Bketively,

ere con or av0|
a fracture bot om of. t.he bracket

ot Vi8S POILER QUL Ve G HeTerBE 48 PRI ALEbas, Biggkets means
214 e?rg 7fo1{{1§@ héacﬁ ﬂ%a%thogl C ﬁ_lflfr%f?t%nﬁgl ﬁ{aﬁkg‘{ %ﬁ tl‘ﬁqtt §§ koﬁﬁ]é%f around

arrac:|hngr ow'n

the dﬂe@ia‘éﬁﬁnéf @.foaéé"@ZSOnmi’&ﬁh&ré&M’aldE‘ﬁ%ké*@t 25@r 48 dsited@in their
significant distortion resulting fromthe thermal

dimensieas rre rmbracy apd aidsde andheraahé prafopdiagi shbaldene 264adnd 267.
t hat the di écussgd subject refers . to smal ]

and
In addien,hpaisgs 6%1?& 257cars) fofmed a8 sishrAsrihe hhm@awe@ﬁlh%lw@s of an

cee. B SHE Y e ot MARIRLE i e B A ueEis aptitta @ntical o

the rd @164 o@‘ﬂ%‘bﬂé‘%ﬂn&f’ﬁﬂ the RIS RS d&ink UG %c\é@.’l@hih Which the
t he appar at us.

house component is included (see Fig. No. 3b).

Any professional would understand that leaning piston assembly 55 on
components 35 and 40, while relying on the structure of shoulders protruding from
the houses components, wherein piston assembly 55 is supported by the
circumferential brackets that were formed on the edges of the bracket means (and
not on the closed ends of the spaces that are formed in the bracket means),

contribute to ensuring elastic pressing of components 35 and 40.

This elastic pressing is provided both - at the stage of fastening components 35

and 40 one to the other by applying fastening assembly 50 as well as at the stage of
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Pi ston assenbly 55 includes in addition, a Piston rod
269. Piston's rod 269 is adapted to being assenbl ed

wo p@ogesdthe cylindrical space that is defined BEIL2009/000106
bounded fromthe instant o installing the houses

actuiEIR8 BhGn P asiBRdnE TirBhcsEnblis3 e the SrmipsaHar brackets
formlgﬁ t gfe %c{%s RyRe graﬁcggpﬂl@ﬁﬂé $nsh¥s t@%t?t?lb[é%{i}%@@f ﬂe&ﬁiﬁ?n action

secon use corponent in o

wouldqrads oves erfiss frem all, e lstrengthenhtigctibs fiemndd B @dinponents 35
rod 269 inpinges on detonation of pyrotechnic charge

and 4b gqgeworinoNeausstlpcalrhigsing' at the bottoom of ghe brasket space (and
thereli pGHAMTG G SOITHE s SRt ToRRM & Fiistre oL b hoam of the

bracket). @ pyrotechnic charge 60 that is a pressure
cartridge or a gas generator that can be electrically

B T R S BRSSO EThT 59 Wi e
' . - ' .eCLLi .
Uy BESRCoE BBI G COCSPINASrBOR, A Rhiovins e

thernjp] Stedtment 60theCDnisvirhtisarid@ocsl vsiddneed befa sigaAnt distortion
house conmponent 257 that, as said, serves as an anvil

resulting fiaqm thathekmehiredtementher si de, the gas pressure
generated by the detonation of pyrotechnic charge 60

iy profesyiomalshould dppretiath e €act MO THRNJis@Be@Babject refers to
noving it away from piston's rod 269. Pyrotechnic

smalk had giel@ivaly glompast angtek sgadae componenige vorerains thndameture of
S ner at t.ha s selected from,a gro of, )
brackEls e ARl 3148, e o BSBRisH EramPlammiEhe bh deassH oo dtelymeric

mate ST Rk enhAL o AHRR.AD 1ReNERE BE WKl R (e sPbimams

60 d .of nbly. 271 t i . fornmed .
TR Gst b S SR R IGHbad R Pision ted Bh%. Bision 3gd 269 is
odapisl) ARELEEIUEA I BOINSGHGIR AT B PP 4By Bhomacd
fromtthe bﬁsthﬂ@bﬂlﬂs@ﬂlih% the hBLERURINPHcht? 385 (228257 Bne M9 the other
3b) that is fornmed at the flank of first house
(the miempahepice’d5H9 dhé 26l anRistdn’haud 265 awvable itséde the houses

base for seal 272 unto which assenbl %0271 is fastened.
comporerisu el plgshatg feselosedaerubabthe ®5ond hotise epipaeaent257, that in

other( \%%?dsFLgs'erngs' as3 % ar Al glt)gr(l: vinflxi%hct &n %ﬁstgg’sl fod 269 impinges on
detonation of pyrotechnic charge 60 (see Fig. No. 3b).
Piston’s rod 269 might be manufactured from steel (for example — SAE 4340).

An additional device that is part of piston assembly 55 is a pyrotechnic charge
60 that is a pressure cartridge or a gas generator that can be electrically triggered.
Pyrotechnic charge 60 is connectable to the one end of first house component 255.
As said, pyrotechnic charge 60 serves — upon its electrical actuation and
subsequently detonation, to drive piston's rod 269 towards the closed end of second

house component 257 that, as said, serves as an anvil for it, and from the other side,
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positioned at slot 232 that is fornmed al ong bracket

nmeans 214. Passage neans 276 that, in the illustrated
wex@ad®1o s formed as a bore at the cl osed endP@F/1E20098100106

house conmponent 255, is ga¥ flow communicate with

e Y 06 0 o B e O BUARLR e S 0es

T
ARASHE T i A0 05 SRR o

genckRBE tﬂg% Vt@%‘sn gél%f:teﬁqrfﬂa)”? #EIB%P %@co%ﬁﬁ%%eil?ﬁ Qvhitdle if_pg(r)(rlr%cgs that

adap e nounte e groove that 1's
includie ploducisr kuowarieyn ceeiofbrpnd tramdsoss 26874 ED Skl wed RAFAEL
appl ying a vacuum durabl e type of grease on the gasket
5475F?ay contribute for the sealing performance and even
provi de durability of the assenbly agai nst corrosion.

|In theélludtiated eafbedimuanplmtedtint ohagesdBl donpfoselialf aksembly
di sassenbl ed on conclusion of the piston's stroke, )
271 thet|isdesmed withia itlysad aandhbghtegingeant apéz. omnends amdy with an

neans 282 anchors.the,piston's rod.269 to second house
elea%’?%oﬁ ec%@?. O?hétsaﬂg‘%&? pad o pd i5€ i gprponent  272.
t: P i r
AssD 21 PR BRI AP WIRNRIE RO GlE £ 30 h
is forinetl at df $Rink, of dirviehoasaroAIPoOnknt Q551 tThebflank of house 255

simul taneously - the anchoring enables al so angul ar )
constigiesme basofor saal 289 untowhiele asyembiyt21hist fasteaed wédn mounting

.houses 2 d 7 are separati.ng, an Vi n way one )
of DiFRBrASHEDB Harn The PRATH (6t FBCN Ce bR HORDIE charge 60 is
. | v
rost I A8 9B AR " o 7
that, op thd e e
. by Tt ohi ng Bor 65 284 T ormea at The val | bf honge s
commgient 2n5,i isgaalilawm gopinsumicata veitintirgadds Yered 7Bi. On Netonation of
YOG ABATEDSH hiigas dlov HghisEsaicis S gesh Ras+aES means 276
3 I
at..i r ' ' n's_[r 269.. The di pensi .
towal (P lplchl Tatnb@ 5 B bR e g Paph RoffRh 3538ee Fie
No. F)dishRifERdL2RLES tﬂe: S f PR %W%&Ehé@&@é@éﬁ@o?%}éc@@ﬂ.

piston's rod 269 relative to second house conponent

?E%)aﬁ’é'l%ni dﬁ%irrgoeeri%esreaﬁﬂg(fg kgpqlb}; Q&%uﬂ%us (O-ring shaped) gasket 280
that is adapted to be mounted inside groove 281 that is formed on the circumference
of piston rod 269. In addition, applying a vacuum durable type of grease on the
gasket may contribute for the sealing performance and even provide durability of

the assembly against corrosion.

In the illustrated example, piston assembly 55 that is disassembled on
conclusion of the piston’s stroke, includes in addition, anchoring means 282.
Anchoring means 282 anchors the piston’s rod 269 to second house component 257.
The anchoring is accomplished in a manner that enables, as said, movement of rod

269 towards the closed end of second house component 257 that — as said, serves as
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formed in it. The enabl enent of angul ar novenents of

rod 269 exists follow ng the detonation of the
wW@000ehni ¢ charge and is based on form ng thBCT/IL2009/000106

piston's rod with a "neck"?sector 288 that is

o ] Pl o R R AT B S
: f i Stoge [ .
o A R BIEMATHEIOIT SR 20 39808 b Wi and

movihg aHySor¥RROLY theldiBerpi ston' s rod conmponent renai ns
harnessed to second house conponent 257 that it hit on

i t i - . . .
T5.50 RIS B PAER, SRt hRRe2421, RIBDY oy spriney pin
(for e@YRITRN ] (16tt&) IO ¥REpddaypBef R sptdRY Dif RdSpMhey Bin 282 is affixed
conponents 35 and 40 are getting separated and noving
to seenmhause donponene 267 hlpy matghihg boressd¥hfamedadt théavall of house
there is, pinned the hou conponent at hit it ee
257. (g inyllingItoR AFSERDNG 33 (BFFa 12 Adnisngpint s affixed
iel [ he .fact .t ' . .
o o b Bt ABRLERR 257 DEHRCK SR b, gpgnige 28 that i
formE@%h tHe pibncOwb8 269! THEdigRidsidd HlopeMing 8B8BVS Diger than that of
process, contributes to preventing the clanping
springlieoiin 282 anfl hence enhbles finemdandeahmdart inevemektsodt theipzsior’s rod
of the piston's rod inside first house_cqnmponent 2565716 .
269 nglptive: dnmpepRchiiorse soganrEt Ped ahinyide IpRet sHRcs Qg that is
| § not be separated fromthe second house conponent
form‘é@g;r’l 1qt hat upon detonation of thepyrotechnic charge, is

stricken by the head of the piston's yaod and, strongly
ke daablepisap ohraggBlasc avements Plared 6% sisds following the

T P e

“neck’@5eci®t 284 king i@@@aﬁ%gwﬁﬁg. MPREfeRR® sd&tof PYY BhmEAd Reated at
20 Includes I n addition, safety neans 288. Safety

the opeait®y d88pase F%eiat aist fobmed" inefiestehdumenz$s, aypeveh after the
safety-catch. As g as it was not extracted nor
il I

|
pistop zed Matither japi ’rst%g chesed and qirsegend hovsrecapanati2§d. In this
B 8 B, e S BABRL i oo
257 YRRt S l¥étdfatiBHof Iné Jydbledhfic charge, as on an “anvil”, but

simultaneously, at this stage, angular movement is allowed to the piston’s rod, while

components 35 and 40 are getting separated and moving away one from the other,
while in each one of them there is pinned the house component that hit it (see Fig.
No. 3b).

Any professional experienced in this field would appreciate the fact that this
configuration that enables “wobbling™ of the piston’s rod in the course of the
splitting and removing process, contributes to preventing the clamping phenomena
from evolving and reduce the risk of seizure of the piston’s rod inside first house
component 255. This configuration also ensures that the piston’s rod would not be

separated from the second house component 257, that upon detonation of the
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In accordance with the illustrated exanple, safety
means 288 includes safety | ock conponent 290,

w@aaevabl e security pin 291 that is suited tRBCHE2009/000106
installed in bore 292 that>ys forned at one end of

pyrol ey fEE: &5 Sttt Wadlt R60nbE DR P20s s ol 704 ifongly
embédwdgaeg é%t@%ré?é&@'lh%ﬂxﬁﬁlcﬁ%x%@ﬁ%a rmed at the ot her

ety k conponent In the illustrated

?Lspgnp @t@ﬁgﬁﬁ% blﬁlgﬁqpa?eégleéiulyf) g het tﬁ_ge ggtto%%ures 2d, 4a

. k .
WY i A cf2d s st 20
mcluﬂ@é in AdYitibe, éafétfy‘ﬁﬁéeﬁisel‘gfie”b‘)d' ment, the linking one to

he other of the two house corrponents (255 and 257)

S S BT AT AP B e,

long fa@ HREs bt SREAREd w8k &GP BROABRT itd Placed MdpRiERtsWhE Reparation
bore 297 fornmed in first house conponent 255 and

(gettmgt iway boree 1289 thhaithery 6O corghonentsi 33 ands49,0ev@69n case the
nponents 35 and 40, .fornmed in their edges Wi th
yrowgh@ﬁ.chgrgﬁp\m agjEvater] inedyertentiy peduoto akiilus) t hat
enabl e threadi ng of safety | ock conponent 290. Safety
Tocccomtaponevith gg0illistmenlieeanplgasatety namade @88r includes safety
i nadvertent extraction through the pountin [

f
lock sppppgent 29& @ftéacé@zzlp GieRTIo BTy 2811&@?%%%%%4?&1 Brinstalled in

bore ?E%Eh%@%% L3 b bP oRERSlB A e @i gampte pin

291 Rld §PK ﬁB Eﬁkf"a Hdiﬂlé%ﬁfplsnhﬁ@@w&&tqs W,itbd e fbRlled in

shear i ng tresses to which it wll be exposed iIncase
bore 24t forined y rth¢ etieri end biisge® hwikl doxhpomttl 204t €ink the illustrated
i nadvertently or due to_a failure. The durability, of
exampdersriandloognpeend ip adlasier) Seshapedixner Orentingy Piage
and safety hazardous that otherw se m ght have been

Safistydoels campenett 2Af liskd tdgeting tha dwo donye ngmpbneﬂm (25 5 and
shroud due to the detonation of the pyrotechnic ch
257, |YW€V@1§P1M1§}1 dhe pigdor’'s wd 3659 pese F181 I:i@cébh arlaethw ﬂlnstrated

emb L & 4L egg g%)éjgp {.he ighgiwgtﬁcﬁ%e cso%&tﬁentéj %55 and
257) %g& R§Q ?Ls%ﬂ ﬁr ogg&?i&gghglﬁh@& *bygnmug{ge%%feagfdaw psbtent 290

Igures”4a an
insidpbof«€3%6 dmalis farttled in second house component 257, and also within bore

297 formed in first house component 255 and within bore 299 that is formed in
piston’s rod 269. Components 35 and 40, formed in their edges with matching
openings 301 (see Figures 2a and 2b) that enable threading of safety lock
component 290. Safety lock component 290 is secured against random or

inadvertent extraction through the mounting of springy pin 291.

Any professional would understand that in this configuration it is possible to
design safety lock component 290 with the adequate thickness and strength, so that

the safety lock would withstand the shearing stresses to which it will be exposed in
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understand that in this manner, it is feasible to
include mssile 20 into a launcher (e. g. the so
W@ 2000095910m ssile in a box" %ﬁ/pe), wher ei n a neRCEI206/000106
safety |l ock secures the detise all the tine (not only
h | ectrjcal. safet recayti on as i $ .comp In
case {7 i TihieEBiesinds C il iehgofrut PRIy i due to
. on t s | &t e 5 € anvi
faiturg O, BB B At PRI T e e Bt e iggomental
damage fagaseféty trazhfius tther vdheswvisk thizdt hase beeneaisedase refult of
. Failure or inadvertent detonation of the pyrotechnic
splittingzangerenrefieg ofithe shsowdidng tertlsredetongion opgie pyrotgghnic charge
. illuitrated ex | e, apparatus 10 includes in
inadvgHantly of dug f@ 2 {alHS: 305 and 307, for supplementing its
aerodynam c configuration. Means 305 and 307 are
hl agrecedianse bwithn thealillesirated ¢xasnplg ohdhotinwentiont aefsty lock

compRBED: AR WP IRALIRES PRESY et P e 8hige o the

" t ' i.tti u :
s ST A B BB AR P A Sy e ot
unde®fand that 1 il BlAGAer, ASisdBasBIRNAbhEle Inisailel28nto a launcher (e.

turbul ence that could have disrupted the noving awa
g. those calledi“thssiletiner bok” typedewhareio anpeckanieal (safetyrlook sgeures

one o hemtao hit the mssile' s body). An .
the dgige alisthgriame (i enkider SEIFga FIFDEEREIy AS ftgogn). Tn
pLi n tRat b | ' i
such PRI RCExr e I el Bl KA ety s
ﬁmingthwheﬁ&ﬁe S iBLicd iﬁélr@&ié“i’r@kﬁ: oot el that pesvadydefense from
esign of conponents 35 and 40 and of the array of
the osterenisgt figitigngosd bene 38 caseavf daidureormibvhdvertentngeinnatien of the
35 and_40, an array that fromthe instant of splitting
pyrotgelnie éhdkgeng of the twoconponents one from the ot her,
is exposed |ike ailerons to the influence of the air

Rederenta it beinigl had¢ taiig 2ecadmitee illtsdraded pkample, apparatus 10
aer odynam cs neans 305 and 307 reid [

tical | .
includesib AdAitione fwormeanie30? ad, 307% r SURDIFISHENS itk @erqdynamic

configk RS IVERs 08 401 H0 " BeAF S Bl R B s
betw@éiﬁcc%%{gg?rﬂée}tggsgﬂal4m@@@ﬂgsw%m lingvaeans 309 that

are

In accordance with the illustrated example (see Fig. No. 1c), from the instant
of splitting shroud 15, supplementing means 305 and 307, prevent the formation of
air turbulence inside components 35 and 40, turbulence that could have disrupted
the moving away one from the other of these two components (or driving one of

them to hit the missile’s body).

Any professional would understand that we are considering optional means,
and that it is feasible just as well to ensure prevention of unwanted impact as said,
by other means such as accurate and careful aerodynamic design of components 35
and 40 and of the array of strengthening ribs 238 that are formed in components 35

and 40, an array that from the instant of splitting and removing of the two
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the one side of means 305 and 307 suited to enbrace
strengthening ribs 238, and in addition, by using a
W@ ed090959scr ews (that are not illustrated) whi chCHIER009/000106
suited to be installed ip an array of openings 3 11
that are for d in the fTat surface of neans 305 and
compgpenty pegiroehtheother, ik espesed like ederoasitaythe intlwensgaeigthe air
brackets 240 (see Figures 2a and 2b). neans 305 and
307 are forned, each one of them w th an opening 313
that is suited by its dinensions to enable free

g‘;@‘d@@s@ﬁtﬁ’ﬂﬁﬁmlﬁé A §eHBMEnsY agmsiymaml@ﬁn@gg@m gnd 307,

e A28 £ DS HREEe GFROATES BB
suitedid BE S Ated O stt&%gﬂ%gfrg dﬁBé RG] Red Flé}freé Q? ahﬁt?Jt) QMstalling

preventing means to the passing o

means 868 adhPONenhcRAfplished Li'sln%1 catehindVarags 309 thﬁlﬂal%oﬁ)rmed on
m ght be manufacture fromthe sane material that

the Orsee?ldé Simaeansit)nembif AT swited 6f emhenostatrsngtheningpibsddfsand in
d 40. Th h d, 15 t

I T T S AT AT .

mstal&qqhta!n%ep)"bf &é;g&rl]ﬂ%ai‘ﬁ ﬁfé@h{ﬁ fdrg%i 1ﬁttﬁéj }la{ %\ﬁlf%ce of means 305

el ectrica €Tts asse

and 30Mandeitén t@bb dseadar IMeAeﬁra%f of ﬂﬁ‘e@dﬁd%t@cl@ét@' 290186y Bigures
-an electrical contact neans that electrically
2a and @hpe mneans BOSwind 3y maﬁ%med eachshneeoRhept, vith whiopkning 313

o R 1 S Ayl
piston"‘ﬁsrsbﬂlg) ef%g”%@é&@o?&@@ ?laﬁ??éﬂnf asse PQ o??l?ér‘{l 5 faﬁls%t with a

as an 1nt egra

transvRYJeOd &R BTS¢ sGhied B¢ 1@theﬁ§1%n§|fﬁﬁ tHd ﬁ@ﬂm@ﬁ’iﬁg@lﬁﬁt HFﬁ{éSrotatlon
(that can be cut off upon splitting and renoval

prevesting woeansndio, i dndutet thet paiping ghsafbty mkampmme’z%)f (see Fig.
are located in dents

2b). ﬁ/ﬁe{ghg %ﬁ&l&iﬁséﬁ%ﬁé&t ﬁ% '&{q?@t ic'wgpeg Arethe; %a%mgé@mittbats@%rves
h
for th Bt ACof g Uit o apBRe A8 addUh UL 150 ¢ (ot

| ustrate t hat arelnstalled at the head of missile .
J’éiee f&)r ShaThroRI 6 Uhateiss lRFaal W thet agompanying

ﬁguregt ﬁ%fu%eaﬁlg%g thag)&lfS}gg gx?@a?% (ggggﬁ{sﬁgﬁe@ g}baagne(fec%iggﬁy connects

assemBBPAIAL ic¥Npyrotechnic charge 60 to base sector 45 of the shroud and

moreover — an electrical contact means that electrically connects the wiring means

flow.

to missile 20 (from which the timed command to detonate the pyrotechnic charge is

sent).

Any professional would understand that the wiring means might be an
elecirical wiring cable that is ordered as an integral part of assembly 271 (of
pyrotechnic charge 60). The electrical contact means (that can be cut off upon
splitting and removal of the shroud — not illustrated) might be an assemblage of
springy leaf shaped contacts that are located in dents 320 shown as formed in the

two symmetric components 35 and 40 (see Figures 1a, 2a and 4a), and suited to
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m ght be inplenented in an apparatus in accordance
with the invention (for exanple -detachable wring

W@ b@v/ogam be renmoved fromthe pyrotechni c charB&l/12009/000106
det achabl e connector of el®trical pins and so on). In

vi ew of the above given descriptio whi | enr.eferri.n
conngcs 6 1A AfEGASAYRAG SPHGEY SQMaLS (BT HHuSUar G el g fStalled ot
theh@a?ip(gferﬁis‘cs‘ﬁg hat in view of the operation node of

apparatus %,’ there is al so enbodi ed a general nethod,

t.hat m_ght be inpl.enmented enever. professionals_are
AR PR b e ri s 8 361D Erdl BheS PR e B means
j £ £ 140 [ rQug:fir hg,+b ;

ond SRAGRAR, FRERY (e a0 R it Ao Bt yRon, Bbapation),
mighPWeOi@plethéntadt invahi app0itus B stemrdaasenbitl theainveation (for

di sassenbl ed upon conpl eting of the piston's stroke
examplen—tdeadHabls witingdhetkeapbe remoived dnomsthenpirgteshnic qhasge, a

iston assenbly is.positioned at a distance (see mark

detacﬁablgg@pggct@g Ofﬁlquré‘?a? PHS, anzln“ﬂ’ Qparately froma

fastening assenbly that serves to fasten two shroud .

to vpow et theatovecgivee desdrartior, ashidn relgruing dorithe aggpmpanying

figurss, 0y PRI, VoR SoBEHET 4Bt ShiigY s BRphberoR mode of
app ar%HsﬁfS (‘{Z :}gl?lge 3 RLAES %f’@{@ﬁ?@ é :g%%éra? %g%{hoﬂ,t thaf ‘}ﬂigﬁgbé 'i&ﬁllér?]gented

exanp _ occurs 1 i weaker
when$ 86t Profeddibnalhareafdgudicing preddefaddymateraorsioasblior etasks of
(in the illustrated exanple- axes 4 1 and 36), are

splittegsadt ieatdwing arshrdwd fronethedadyeofarhairbamed vebsdat i al | y
orthogonal and radial in their direction of operation

Makahievifod dnthklel et fiubs efaries p9fotebignishactiicitioax s al Giston
in the illustrated exanple). Any professional would

assembigtetisit aisd disasweahbled hapon lcompdetngl ofi it pasten’si sepkeldin the
prelimnary sta [ e vehicl.e

s S 5T R 55, o 5 i o
sl (0 HERESH PRI 581 Y RE Ry DORHFN fusening

asserQIAYPBAE BEe§ U6 Fabten GRRESrYHE 'cdlh dnkatPYAO k& ¢ bther (fastening
charge was I nadvertently or dueto a failure )

assenalglyo5at édl. thiet ildhistmated ghtaimpdé)udEhanpiatidi tasserably, by its timed
prelimnary step of extracting the safety neans hefore )

operdtignn ises the fasiening HSEWLY, & acteetching stress that brings about it

tearing (in the illustrated example — a tearing that occurs in weakening sector 2438).
The actuating axes of the two assemblies (in the illustrated example- axes 41 and
36), are essentially parallel one to the other and essentially orthogonal and radial in
their direction of operation relative to the lengthwise axis of the shroud (axis 16 in

the illustrated example).

Any professional would understand as well that the method might also include
preliminary stages of enclosing the airborne vehicle into a canister while an
extractable safety means (in the illustrated example — safety means 288) prevents
separation one from the other of the two shroud components even in cases wherein

the pyrotechnic charge was inadvertently or due to a failure detonated. It also might
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In view of the description given above, while
referring to the acconpanying figures, any

wee@beswional woul d appreci,ate that apparatus BOI/I2809/000106
wel | as other devices that are essentially simlar to

ol 08y b BACTER: 0 PATE BES B
launclti‘% &ﬂh@ﬁﬁ'ﬁ&ﬁ{é&&fi@i@, exanple and while referring to
g

acconmpanyi n I'gures, is a novel and advanced
Ltti ' f he .
BRSGAEt Tl st bDRe e R Bl LA ing
e L . ¢
el BB RAhl RRER e by, 9L o otner

devicéWRntak®Bssentiplily efvhilar & iis betiaad thet fhglckitaitiie geinciples of
prevailing in the prior art, apparatus 10 is durable

the praseh inventiepeast itowvas rdesenibesli shews splednltivngvayppf gmesenting an
escape of gases, since the construygction of piston
exampEGEb I3 FeRae 1B LT APyTBRIBIPE JUECT dh e e Sogpdvanced
I .
eppar 15, SBEARITHATL Syl 0B, QB8R ARFSIASSE vohicte

that oNERDENHARBAERbadlebadd defieRabids MRaSH Zid) weReYQUHI D exist in
t he aerodynam c continuumin apparatus 10 is m ni nal

the prieperhialejane 22 ther presenfuinverdiand y in order to enable
access of a screw s key (wench) through them (in the
inthe illustrated exanple - an Allen wench). Even in
the configuration wherein there is an apparatus
bycogpedistnttiomio ¢ kacwhdlge psefaliyg ie dns prienatt] apgaratus 10

) passage of the safety | ock conponent 290 only mniml

is durgblediom thp @pparg oI dmperyiausnegs (seabing win) @nd £seape of gases, since

the oqrRgReljp o P8R pigmitdich SRS “h o AR s ggors but
rather %ﬁ%);‘r‘%s” a2 BRAEREY oL Bwo 2R debi BitdIBRRHSBne #h 11;hea ogtlleé't glrl]i the

acc nce wmth the invention, use i s made o

illustrategleaxainp1® s firkidiowde soniprmeat 255 ahd séneitbwat 2578,
pi ston stroke, and not of cylindrical conponents that

: c . " L QR A )
SO AR, LR S ARl & openins
222 areotequiredranly dadcordet to anghle accemstofon saapabikielyt (wasndilathrough
al so contribute to the mnimal risk of clanping upon
them s@pathgt ilantheagfustaated evamplent— s Allen nwwertichot Jiven iin the

conﬁgru%lat?ct)rll \{Vel’ll efno)ﬁ'lle%g Slg S gﬂgargtﬁls Seq%%;?ped with an extractable safety

means, enabling passage of the safety lock component 290 only minimal size of

openings 301 are required, which are relatively small in their dimensions.

The clamping risk of parts being caught one in another, is not an issue in
apparatus 10, and this because — in accordance with the invention, use is made of a
piston assembly 55 that disintegrates at the end of the piston stroke, and not of

cylindrical components that might be caught one in the other.
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to the possible symetry of its two major parts
(conponents 35 and 40 in the illustrated exanple as

wW@edob/0g16 n t he construction of neans 305 and BO)L2009/000106
hel ped by the small nunber3%f conmponents and their

I iR, 5 B bk chnlRbtntpe IR0 Jhyedehy ThE Hih®Prod is
providd ﬁﬁtﬁ“eﬁ&{uﬂ’ar%@ﬁ&@ chpdbilifies AR alddechritbliRoitht usihirakledsk of
configuration, nanmely safety | ock conponent 290).

clampg bponwveparatiomg t he deficiencies that are enbodied in
the described prior art, in view of the description
di vul ged above

Chigzd aons A e eferring, Lo, Une, SeSarpant] s i gu
o RO SR 5P L FEP A e Bk, 35y 0, e

illustd8sd & B Qstidl aé BeRd adtskiukrioffofthGansyosushd somglelped by

Impaired until i1ssuing the split and renove comrand.
the srialt huatbengf pormponerds andithgir 5atine sinlydictyor e causi ng
the tearing of fastening assembly 50 (as it occurred
Fthal R aﬁﬁ%ﬁﬁ' TOnfgkt 8ko4ASuak a REiabRAIREhIBA safety lock for
strefching conponent 242), mght materialize wthout
the piyrgtechriogehahge i(ag égrdesyribéd donthendlustaed eodig@ratiandnamely
the}é are given to be separated and nove apart one from
safetyt losk gopmoneas2%0hol e and wi t hout produci ng
fragmentation, splinters nor fracture (except in the
Wdsilg oeercantnag fthe deficiéncies. that \wealeartiouged) i dhe deddribed prior
. The separation stage m ght be planned as an i ntensive
art, imgiew ofithe descriptipnghyplged; gboyeruhme referng 19 thy accmpranying
i mpinai ng of the shroud or. ohLher conponents .o ..
figurdsy BY B0 dhnal HoR g0 tefane Ll eobBARE" B bl Rl simitar to
it thaPRRbALEHIGHhEAEHGRE ln¥incThIRO YT FMYGhoRRIA, hht Berditfied so that
t hat Eat Izﬁjrglflevant aip}‘lbggk?}e vehi cl e bo}jy i S subj ect ggglet oS
the stdbilitye bfigthef shpandnist aots impairedswstilotssting drglsphit aind remove
attack and accel erations). Simlar apparatuses under
commdngl. sane operati onal conditions woul d provide sinilar
results (i. e., maintain repeatability). Apparatus 10
Attisating gasior assdrmblyhss iandethefefore oawgiig te thasingnefifastening
that it would withstand accepted environnental
assentdydp® i @ssitt hegureade in athied wieekering s¢atdor248 of the tearable on
stretching component 242), might materialize without impairing the integrity of
components 35 and 40, and they are given to be separated and move apart one from
the other, as a whole and without producing fragmentation, splinters nor fracture

(except in the designed area for it, i. e. - weakening groove 91).

The separation stage might be planned as an intensive act, sufficiently active
in a manner that it prevents impinging of the shroud or other components on the

airborne vehicle body.

Apparatus 10 is given to operate efficiently in any envelope of performance

that a relevant airborne vehicle body is subjected to (in terms of parameters such as
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vehicle of the relevant type (for exanple - ground to
air mssile 20), and as stressed again - apparatus 10
wha@oedoat i vely |ight weight and can be nanuf aR€TH2d09%000106
series production and Any Prof essional woul d
q . p .
veloeHJ GRS J0Rk AE QR AR DUSRHLS TR EBS°G R e

operaflbhald@nelitidis WeuldgReei RN 1A S utd AN @S SmBihtalAiéFedt sbility).
the structure of the apparatus for splitting and

I [ f. f - A ne.: Gl [ .

GRS 10T D OIS R AL BB 5
woulddefitiREarf addeptddr &8efinnhdhitainéomiition el ap@taBd cbriday airborne

themfromthe franework of the invention. |In other

vehicleosfiihe retevast fypagfdrl examplé mgrenad to nfremisnile 30),amdags dtressed
. was descripbed abqve whi| e referring to.the . .
again ac appgaRyi Hyhes gqja@gquéié% WeigHt g can e mgnefrshyed in series
roduaﬁd adaiti ons that would not depart fromthe
p OR8¢ Gct i onal and operational steps, characteristics
of the invention, characteristics that agre c|ai ned .
Rawepiofeshal e auld ngerstang, ﬂé?éﬁgﬁ‘ AUEEETE JRVEIIan, Pag glescribed

an enpvi n hr fr ir i .
soov IR My eSS BRI, SERHE LIS Bbods and
those lch3k8&Y & PRBNECIARehethab OFghd E‘@ha{raﬁl@ et Ekﬁittiﬁ?%nd removing
wherei n upon being fastened one to the other, tThey
of a sheoud fromhamwaifbuinichvehidle agthits methad of amdtractiomard operation —
sg,ace, and having a base sector around the
the subjegtimatiesnet the presenbonyemionr ogld fwt exehidsy dhemnffom the
i whe eitg sali d base is connectable to said airborne
am%‘?ﬂf;o Re IVE9Reni ng assenbly for fastening said two
conmponent s, of said shroud one to the other, a

d .
binetharivaedse it esteanibify i d@plment; thegnyenfiabap gt vi@s flegpribed
o P ROk ROR AR B, BB RGeS chanees
and agﬁ RHha wluld A6t ﬁh %Ig 'ﬁ'(gﬂr%ghé UbRstrabtibrla? aABSFRRARORY steps,

ald pyrotechnic cha , whereln said piston
charaesistitd yf derivesnticar, charetbriseias ithg ané cldndd hastie nindgr.
assenbly and to "active"



renmoval of said two conponents of said shroud one from
the other, in an essentially revolving notion and
woRieIoear i ng and noving farther apart said sPeDUR069/000106
base from the airborne veh’kl e body; and wherein said
us is characterized by the positioning of said

CL?ggmisng assenbly that is given to be torn on
stretchi ng upon detonation of said pyrotechnic charge,
at a di stance and separated from said piston assenbly;
and by the axes of operation of the two assenblies -

1. Ameppqratust fongphitting amfd eaiehihg st srond fems anbishothavelisle, that
torn on stretching, and the operating axis of said
FOBSPCassenbl y that is di sassenbl ed on the
termnation of the piston's stroke - are axes that are

essent slablyl that aldledesorneo tconipimentseinkably bie to another along
essentially orthogonal and radial in their direction

heip pengths.oand whardin aippnt eisgifastehed ot o ltkagthus ey form a
axis.2. . aratus for splitting and remgving a
§ﬁ¥%&sﬁwﬂég%?§f€f§Wf%&¥é a&léfﬁrb fnner ?ﬁpa%omaﬁ@én% fithase sector
5\51{8" [ n- i C onent s, of sai . .
shr oudh%rgkﬁtﬁg%% e|’q%:°{91(l’l g %g&g%ggﬁg%%l@ ﬁgmélfﬁ ?ﬂg fyherein said

batdisf donslecibRCloai dBRPSS WJdgdah@ embrace in it said
fasteni ng assenble made to be’forn on stretching; and

seco | i tioned at a distance
ORI BRAS  Bhd 031 PO Rborgl 3L REC prova
bheitdthe dehdr ahdl viRdréinPiasd Ofhsfpteeakdentbl9lis given to be torn on
di sassenbl ed at the conpletion of the sald piston's
strelching gpomdetapptiomofis pyootestplic tcharyg; and r enovi ng a
shroud from an airborne vehicle in accordance with

cl ai o piston2assehdlgithat di%éééénfﬁléétatbcgé‘c&ﬁﬁ%ﬁﬁéﬂsoﬂ ﬁxgt piston’s

formed as a bore with a shoul der and an opening t

sitake.candaic eperable byisdid pyritdelnit ramrge) axt ehosdin Siatte piston
of segd shrouid; and . ) X

assembly serves 1or fimed tearing of said fastening assembly and to “active”
removal of said two components of said shroud one from the other, in an
essentially revolving motion and while tearing and moving farther apart said

shroud's base from the airborne vehicle body; and
wherein said apparatus is characterized by —

the positioning of said fastening assembly that is given to be torn on
stretching upon detonation of said pyrotechnic charge, at a distance and

separated from said piston assembly; and by

the axes of operation of the two assemblies — the operating axis of said
fastening assembly that is torn on stretching, and the operating axis of said
piston assembly that is disassembled on the termination of the piston’s stroke -
are axes that are essentially parallel one to the other, while essentially
orthogonal and radial in their direction of operation relatively to said shroud's

lengthwise axis.
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said second bracket neans formed as a space that is
closed at its end that f;aces the external side of said

wahwonesdi@and with a slot along its | ength thatPEBIL2009/000106

suited in its dinmensions to hold said pyrotechnic
charge. 4. An apparatus for splitting and renoving a
shroud from an airborne vehicle in accordance wth
claimNo. 1, wherein - said two conponents of said

2. Anappdsatey fomspliting eadarepuivime ri shrowd drdmlant dishomasrehicle in

3.

sel ected froma group of materials nmade by General
BreQrdpnes walpdaim Med IkWd&kEBY i ts brand name - ULTEM

5. An apparatus for splitting and renoving a shroud

f r omsaid tatg dmnpeneted bf bddishrarkcaedagatcalahd fedniédneheh one of
|5 wherein - said base includes -weakeni ng nmeans
flsmpewithround its circunference; and connection means

for connecting said shroud to said airborne vehicle

body firfidtiratketl meadseshittid tot@nb@wein Ragdid dastedhganssemble made
di stance from sai d weakeni ng neans. 6. An appar at us

fobe &y en strefching; pedovi ng a shroud from an ai rborne
vehicle in accordance with claimNo. 5, wherein - said
weakeeiongl bmekst acang tien\iepokivioned at 2 dikgnedland separate from
thi ckness of said two conponents and around their

spidchirst bragkes naeanss and spisednte inglude i esaidtpiston. asvemply that
arat.us .for. splitii.n renovi ng, a shroud from an
BRRER g ah s EombleBe st SO AT SN, 6

wherein - said _connection neans for attaching said

Amppparates o wplisting endaemeing e ooyd fome landugbamne vehicle in

array_of openings.forned in said two conponents around
FRETPAGS Cé‘?lg’h]c\&sbaﬂ’g‘ewfed to receive in them

connecting nmeans that are connectable to said airborne
vehi 8¥d Bedybragketpmeanpas doumed qs gharetwith antioulder and an

rosg&\ﬁ'gnﬁ’la? e%ggl%lsj dacfcresc;)s §8afd 5??5)1{13% \fr%rﬁll Calneeggtre]:rnal side of said
shroud; and

said second bracket means formed as a space that is ¢losed at its end that
faces the external side of said shroud, and with a slot along its length that is

suited in its dimensions to hold said pyrotechnic charge.

4. An apparatus for splitting and removing a shroud from an airborne vehicle in

accordance with claim No. 1, wherein -

said two components of said shroud, are made from a polymeric material
that was selected from a grouwp of materials made by General Electric

Company and known by its brand name — ULTEM.

5. An apparatus for splitting and removing a shroud from an airborne vehicle in

accordance with claim No. 1, wherein -

said base includes —
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accordance with claimNo. 1, wherein - said base

i ncludes - a hinge neans for connecting said base
waeewpo9soed sai d conponent of said shroud to saP@I/1L2009/000106

ai rborne vehicle body, and®wherein said hinge neans

bei ng confi gured that when e second end of, said
con‘ﬁ’b??gﬁ?flll’ﬁlélpf‘%s %@Ig?@pqu{“ifl}s glrpgmggreilg%% on said
conponent of said shroud detaches said hinge neans, )

t hercebyectiom merpssiordcanmepbng rreid shiatgaiq saidr pisberae vehicle

vehi cl e body. 9. An apparatus for spljitti and. .

hasifohds I0CHRcaH SPGNERPE Risoaha DSt dRor] Weid wealening
accordance with claim No. 8, wherein -said hinge neans
8?1}?9 configured so that said force exerted on said

. o 50 ST RO ARl i
AR AR R BNG L e, 2 borne vemiele I
e o e S LR b bR GpR g i

hr a : ai i .
L SUpBSPRLCHES oy PREFRIRRRACEIN] % O3l ik
&auag sai d hinge neans breakage al ong said weakening

slit. 11. An apparatus for splitting and renoving a

7, Ai}hgé’é%??\%\wﬁg%ﬂnﬂiﬂgﬁ%& M&g@@g shfb@Cﬁeﬁﬁaﬁ%ﬁbwhﬁc{wehicle in

ererh - sai eni ng assenbly includes

accRr&RHEB Ve t1iMakol 6, Whare to be torn on stretching;
and a stretching neans that is suited to be installed

a Zﬁag‘ﬂ ,%ﬁﬁlqg%ﬁ%l 12@21 S %mﬁmﬁgﬁﬁtshf&m Re sdi@rdidiine vehicle

str a, shoul'der neans that 1s suited to be

b&&Y, ahbRdedtanSairsly SFCspligRdf@edaindsaidnipenentpoheits around
cani ‘be torn on stretching, and wherein said conponent .
theirt circumferences and suited to receive in them connecting means that are

connectable to said airborne vehicle body.

8. An apparatus for splitting and removing a shroud from an airborne vehicle in

accordance with claim No. 1, wherein -
said base includes —

a hinge means for connecting said base sector of said component of said

shroud to said airborne vehicle body, and

wherein said hinge means being configured that when the second end of
said component starts to separate, a force exerted on said component of said
shroud detaches said hinge means, thereby removing said component from

said airborne vehicle body.

9. An apparatus for splitting and removing a shroud from an airborne vehicle in

accordance with claim No. 8, wherein —
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10.

11.

12.

whemekewso t hat are fornmed i

can be torn on stretching is forned with a weakeni ng
sector; and it is suited to be installed inside
3§1 sai d two conponeneGI/df2009/000106
said shroud. 12. An apparatus for splitting and
renmovi.ng .a shroud fr.om an airborne_.vehic in .
ccotta B AHTE) BFRENE D iR GO SalhForPersstihgn said
. chi '
gﬁ%g{fgta)fes%a‘ffgoﬁlﬁtoﬁ@n{é’fsréu?ghl%hﬁ%tr A tg AelRhlIGsd ﬁkxgg%.

i'on preventing neans neant revent “biasin
f said conponent. that, is gi.ven to be _torn on oy
B g oo Btisecmdteradang A, MERY S Ayt veblsle in
t.S: i Jd~Shr d linking themone to
ggéoﬂt?ﬁée}gél\gﬂﬁ%ﬁ@plggi giﬁg%e%?_spl itti gg and renoving a
shroud.from an airborne ve.]g{ cl ee@'k{n acc?.r.dan e wWwth
cl ai PAMIGINEEIMEARS 15 {ormed Ay & (YSIKERNSS and sai d

shoul der neans constitute two screws that are .
i nst ¥l ddeptedesacthabhenesnrid sacond saddfopisbenmponrgy offsaid
ai d .conpopent that is given to be torn on stretchi.ng,.

SR REPERER 10 puadetsTpadeid sard bObg s Fuf e W
i AR Bt \OHicf Rabid 101 B0E BBk B IR Said
wWeakbdngistit.- sai d piston assenbly that disassenbled at
the conpletion of the piston's stroke, conprises - a
fai . t . .
L aeeRt T SRR R RARARE Y b TRl BOAMARE Rhicle in

at@rgshcenvith sl o, ¢nwhediil-are suited to be
install ed one agai nst another, one inner space facing

its Qﬁgqgtéﬁn?gggét}gggymwmg_space; and a piston's rod

conmponent sul e Installed inside said inner

spaces and is novabl.e in themin grder. to push said

ol st domrapiahal Breides b b EEhEBIREtasBheont ¢ hat
serves as an anvil; and an.electriqall¥ det onabl e .
pr es8 wtistadung nherps Hratds gasktegeivebatinstatipdtatseopgsend of said

component that can be torn on stretching; and

a shoulder means that is suited to be installed at said second end of said
component that can be torn on stretching, and wherein said component that

can be torn on stretching is formed with a weakening sector; and

it is suited to be installed inside brackets that are formed in said two

components of said shroud.

An apparatus for splitting and removing a shroud from an airborne vehicle in

accordance with claim No. 11, wherein -

said fastening assembly given to be torn on stretching includes also a
rotation preventing means meant to prevent biasing of said component that is
given to be torn on stretching to torsion stresses when fastening said two

components of said shroud and linking them one to another.



as said pyrotechnic charge and that is connectable to
said closed inner end of said first house conponent

WO 20096939% ng said piston's r60d component upon PCHIL2E0¥H0106
actuated, to nove towards “said cl osed end of said

13. AR It SRIRRR AR seRving 33700 SRk BeaiBipde vebicte in
Btésta: ﬁh%%ﬂﬁpﬂ%nhi\ﬁhégeﬂi—r ection opposite to the

novenent direction of said piston's rod conponent. 15.

An a ratus.for splittin nd.renmoving a roud from

an 2ROy el et e, SRS TR SR o s s that
[l N i it b -

SEC B, SRUPPLRAAN S ol Gl LTINS e ot s s

givanono abs efviph y o ospetchesy, | whatkin t thefr tradhopiotmdeedingn its

that anchors said piston's rod unto said second house

eBRWaRIBNCce.n a manner that - it enabl es movenent of
said piston rod towards said cl osed end of said second

14. Anuppacatnd nesplittihgtand emsdng a heswe sroas adnitbvtht viehicle in
said rod; and_enabl es angul ar novenent of said
preqrdanes Wb claishiNehé. whgrami-ng of the separation of
said first house conponent from said second house

conpsaidrpistohssdnbhptimt dissssdrobledpitithé icompletib effthw pgton’s
a shroud from an airborne vehicle in accordance with
8irakenaWBIPIISES —wherei n - said anchoring neans is a

springy pin that is affixed unto said second house

conparfast amhsecndehduzepasspdienoufimad, epcinong offtAtmi svith an

formed in said piston's rod conponent, and wherein

SRFR IHISE SPIRS @ﬁ%@l&e@ and slogpdrengisorben ¢nbandzarg suited to be

ang%ﬂegfe m)vemsnés of said piston's [ﬁgd. relative to d

U ol 0B 48RS A0 WiTo N (U SRACE HARME, 4S j9pResite’ secondary
V4 apparatus for splitting and renoving a

gﬁ%ggga(%er’g%d\gn ai rborne vehicle in accordance with

claim

genefdtH n’ilsgmé‘mg&rsgég?dts : ?%gt tg(rﬁ e? f‘%&ﬁqk%g{f%{fl&d id Tt Spaces
GRNTE hgd‘yvableyinaeh%iﬂ #Pbfad 8 ehSsald ot Hhivdesh PEPIMA R cond

house component that serves as an anvil; and

an electrically detonable pressure cartridge or a gas generator that serves
as said pyrotechnic charge and that is connectable to said closed inner end of
said first house component for driving said piston’s rod component upon its
being actuated, to move towards said closed end of said second house
component that — as said, serves as an anvil to said rod and simultanessly to
drive said first house component in a direction opposite to the movement

direction of said piston’s rod component.

15. An apparatus for splitting and removing a shroud from an airborne vehicle in

accordance with claim No. 14, wherein —

said piston’s rod is formed with a neck sector that is relatively thin, and

wherein said a piston assembly comprises in addition —
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their brand names as RAFAEL 55914 and RAFAEL 54753.
18. An apparatus for splitting and renoving a shroud

WO e@a02891@i r bor ne vehicle in accordance w th cPEI/m2biy/000106
1, wherein - said apparatu¥ conprises in addition - an

extra f as. i
ot PR BOE pRPPE R AP, PR Ao R Subt RS Blind house
c%%hfbﬁe‘ﬂ@irpgwem}maf sai d shroud to separate and
nove farther apart one fromthe other, even in case

SRR Py 15 SRR RNy dRRLAG IR of said

sfeegné Rbiidd édtBp Skt HETOVASGhid, sehvarud dn @it wiid bod;rmd
vehicle in accordance with claimNo. 18, wherein -said

saf et ans. | , ‘i

¢ ogar el AT R el bRES'S A6 FARIRE Kpainping of the
S%Egﬁa\ﬁﬂ)‘hsomi’@ﬂfb? holi§d edipenért BehdaldE REEIhENdefonssdént.
shroud. 20. An apparatus for splitting and renoving a

O G

RALBEddnRB witBlalR V6. R kwitdseipl enent i ng sai d shroud
aer odynam ¢ configuration upon said splitting and

duri gL i.ng,:.t . i .t i
one SEhaBbCart TR e ! B EL PR, RS ING el P peond
Bisd SImpvibnt 4hd able 8P pasatiIbugPans@dniig Hentandormed in said
removing a shroud from an airborne vehicle in = .
pistoor’ slaod eonipbhent, and woereln saideopsining epablas diyrigudimensions
conprises in addition- V\%élén neansg for, electric

0

[ 1
Goamicend Agealar mOYRBYS ot b s BISMRS g0 FIEYG, 1 depd second
d lectrical. . iti d at id
Bl Dol i o P O een cai 0
pyrotechni ¢ charge and sai d, ai rbor ne, yehi cl e. bhod inhal .
17. AR erpwaBsclaoh 1 ad APBOiep ARERUK, HOEh AR AURGTG §ehidle in

mari ner. . . .
accmrgance with claim No. 14, wherein —

said pressure cartridge or gés generator is a product selected from a
group of commercially available products that includes products known by
their brand names as RAFAEL 55914 and RAFAEL 54753.

18. An apparatus for splitting and removing a shroud from an airborne vehicle in

accordance with claim No. 1, wherein -
said apparatus comprises in addition -

an extractable safety means that as long as it was not extracted and
removed from its position, it prevents said two components of said shroud to
separate and move farther apart one from the other, even in case wherein said

pyrotechnic charge has been detonated inadvertently or due to a failure.

19. An apparatus for splitting and removing a shroud from an airborne vehicle in

accordance with claim No. 18, wherein —
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20.

21.

22.

23.

22. A ground to air mssile in which there is
installed an apparatus for splitting and renoving a

WG R00oHesIiln accordance with at | east one of cl aPEBIIO09/000106

to No. 21. 23. A nmethod fof® splitting and renoving a

shroughd ¢ e@ﬁsf RRMRs ?é%f‘étg'lgclé fi cioﬂﬁééé_g l%?/gefi%%ﬁ ?algg piston

of pyrot echni'cal I'y actuati ng I ston asse

diseasisloniie b upeactalderlehi didewhys picieattns relatiokao said length
that is positioned at a distance and separated froma

pEt effand shosdnbl y that serves for fastening the two
shroud' s conponents one to the other, andwherein the
Ansdpparstus dor SPIERE Hindorus®ang hestivad iffgn ain sidhcine vehicle in
fastening assenbly into a stretching stress that
beeorganabwiith ¢laisn Nead wheraind- wherei n t he actuati ng

axes of the two assenblies are essentially parallel

one Leidtdeosd tRudAnA agaffsH Lal |y orthogonal and
radial in their direction of operation relatively to

th J ' i 24 d .
spi 1 £ TP Ring, SH Hioud S GBbR e guration
vipbh GhRI éﬂlitﬁﬁ% ahd AneAgWaldregh iz NDat e suife816ibR ihétalled one
i ncludes 'in addition, also prelimnary stages of -

eppbsiss togarsshelr xitwben s@ dvwatl almepomdnts af sadishtoard. whi | e
an extractabl e safety neans prevents separation one

Ahoe[ﬁﬂat’@cu@tfbﬁglﬁﬁng h@dt Aeph SVih © Wds 18I0 FRAA taH SVSSnk Vehicle in
cases wherein the pyrotechnic charge was inadvertently

atcoldentowithf daimuNe. dgtvbepdiges and extracting said
safety nmeans before | aunching of said airborne

vehi ggﬁfsﬁgudé@mggg&rﬁté@i i&{_spl itting and renoving a

shr ol rom an a orne vehicle in accordance with at

| east .one of clains No. to 21, ,essentially as,
exenpYirNEcacHy &rrﬁdsﬁm@al]ly 1Rnpeeting sud thg pyatechnic charge to

nying figures. 26. A ground to air mssile in
g@@%gh%@]m th claimNo. 22 essentially as
exenplifjed, herei nabove with reference to the .
accoﬁ»ﬁaﬁiﬁpﬁ afi@mcé.nmns AoRaionRg fbrsaig hasei ard algctrically

rcSHRé’étQ %e@vg’err]lr s?ati'&l pfyfo%rc]:kﬁﬁc %ilgpg%r i gﬁgia%b%rﬂenvehicle body in a
detachable upon said shroud separation and removing manner.

A ground to air missile in which there is installed an apparatus for splitting and

removing a shroud in accordance with at least one of claims No. 1 to No. 21.

A method for splitting and removing a shroud from an airborne vehicle that

includes a stage of —

pyrotechnically actuating a piston assembly that is disassembled upon

completing the piston’s stroke, and

that is positioned at a distance and separated from a fastening assembly

that serves for fastening the two shroud’s components one to the other, and
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24.

25.

26.

27.

accordance with at least one of claims No. 23 or 24
essentially as exenplified herei nabove with reference

W@ 009kes9ac conpanyi ng figur e§9. PCT/IL2009/000106

wherein the piston’s rod movement causes the biasing of said fastening

assembly into a stretching stress that brings about its tearing, and

wherein the actuating axes of the two assemblies are essentially parallel
one to the other, and essentially orthogonal and radial in their direction of

operation relatively to the lengthwise axis of said shroud.

A method for splitting and removing a shroud from an airborne vehicle in
accordance with claim No. 21, wherein it includes in addition, also

preliminary stages of —

enclosing said airborne vehicle into a canister while an extractable safety
means prevents separation one from the other of the two shroud components
even in cases wherein the pyrotechnic charge was inadvertently or due to a

failure detonated; and
extracting said safety means before launching of said airborne vehicle.

An apparatus for splitting and removing a shroud from an airborne vehicle in
accordance with at least one of claims No. 1 to 21, essentially as exemplified

hereinabove with reference to the accompanying figures.

A ground to air missile in accordance with claim No. 22 essentially as

exemplified hereinabove with reference to the accompanying figures.

A method for splitting and removing a shroud from an airborne vehicle in
accordance with at least one of claims No. 23 or 24 essentially as exemplified

hereinabove with reference to the accompanying figures.



