WO 2009/_095910PC'I_’I12099/000106 1 Apparatus and Method for Splitting and Removihg a Shroud
from an Airborne Vehicle Field of the Invention 5The present invention, subject matter of this patent

application, Q%%@@%&Qg%e field of apparatuses intended to split and remayergiShigsmdsover) from an
airborne vehicle in general and for splitting and removing, for example - the nose cone of a missile in

particular. Background of tge ention, 19In aikbqing vehicl issil ned airborne
vehicles APRAFTINS AL S%Mﬁ’éi i %?%E%S%Qé@m#g@ﬂ@ ?en‘%rors wﬁose exterior
cqnflguraﬁpnm mmdbhmnmyﬁék&&?namic efficiency of the airborne vehicle. For example - 15A
missile that is launched from the ground to intercept an airborne target (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 syghyy mEsgiler fhepiitp@l 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

scanging in seafighffsent invention, subject matter of this patent application, belongs to the
field of apparatuses intended to split and remove a shroud (cover) from an airborne
vehicle in general and for splitting and removing, for example — the nose cone of a

missile in particular.
Backsround of the Invention

10 In airborne vehicles, such as missiles or unmanned airborne vehicles
(“UAV’s”) there are sometimes installed payloads, homing heads or sensors whose
exterior configuration or form disrupts the aero dynamic efficiency of the airborne

vehicle.
For-example -

15 A missile that is launched from the ground to intercept an airborne target (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

20  heat (IR) radiated by the target).

From the acro 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
Jaunching 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

25 the task to accelerate quickly i‘OWaI’dS. 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 missiie to accelerate at the required rate. This,



20 heat (LR) radiated by the target). From the aero dynamical aspect - a dome shaped configuration at
the nose Qf a flying body is not efficient, in comparison to a conical or an ogival one. When launching
from the ground Fgor from a mobile platfoim - vehicle, boat and the like), the Ia}ung@[ggﬁtﬁkes place -

practically, N9 3%(5)3%13, and the launched missjle has 25 the task to ac%%?eiriéyte qU|c]k§/ towards the

approaching threat. Under these circumstances the,dome shaped configuratign of.the missile's nose,
and its imgﬂ%%%@géﬁ&&é@ggmﬁ%%ﬁ%%ﬁ é’frttgwd caﬁg?lig?%ﬁf?ﬁ%%g,%c@é |?u?3§s§lﬁ Rditional
limitation fiz thenakilitheithn Bissile togacaleiaianat teveausrsd pale, Tise &Ss no real
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need in these stages to operate the optical homing head (that has the dome shaped
configuration and is installed at the front end of the missile). In other words, the
5  aero dynamic limitation stems from the existence of a means that is not being used

in the early stages.

Additional missile applications that required delaying the exposure of the
missile’s homing head are those missiles that are designed as relatively low cost
interceptors, in which the budgeting constrains dictate the use of relatively low cost

10 materials, for example — manufacturing the optical dome of the missile homing head
from a materials that cannot sustain high temperatures for extended periods of time
(in comparison to the highly expensive sapphire type of material as vsed in
advanced air to air missile domes).. Therefore in an operational scenario, wherein a
low cost ground to air interceptor is desired, the high acceleration constrains dictate
15  either the use of a combination of an acceleration stage with a dome type missile
wherein the dome is manufactured from high thermal performance and expensive
muaterials utilizing low cost materials but delaying the exposure of the missile dome

while accelerating to the sky.

Hence, in the recent years, devices were developed that split and remove the

26 shroud of the nose cone from an aitborne vehicle, in a manner that enables 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

25  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 unnccessary use of an accelerator stage, enables

manufacturing of the dome from relatively low cost materials, while at the same



wherein actually, at the earlier stages of the launch and acceleration of the missile in the general
direction of the target which has to be intercepted, there exists no real need in these stages to operate
the optical homing head (that has the dome shaped configuration and is installed at the front end of
the missile).vf'rﬁ)c}fﬁgp%%%s, the 5 aero dynamic linitation stems from the &AL 81 Y means that is
not being used in tEr

ly stages.. . Addit issile applications that required delaying th
exposure e ST oo ey S R R AL AT SR AD el B TS R ow cost

interceptassisiilwvickithe studgatingemtpinsglictitetha usdalielaivaboiwaenst, 10 materials, for
example - manufacturing the optical dome of the missile homing head from a materials that cannot
sustain high teMipey #titresatapextended periods of time (in comparison to the highly expensive
sapphire type of material as used in advanced air to air missile domes).. Therefore in an operational

scenario, whergin patntcasipdikation talait interceptiiishddsitad (e ighacnaiesaiiah ddBstrains

dictate 15_ej se of a combination of gn acceleration stage with a dpome type missile wherein
the dgme@&zz{ﬁﬁéégﬁ%%ﬁ’&%eﬁiﬁhiﬁéﬁﬁﬁ?%%rfﬁ?ﬁfaﬁ%eaﬁ’ J SISV af’effé@?ﬁﬁﬂg%g low cost
materials heledelaeng theeexpesdiGted thermissiiplaemenvidaases e rplinaderiiRskievieace, in the
recent years, devices were develog}%g that split and remove the 20 shroud of the nose cone from an

airborne VERICHS, ﬁi‘%’fﬁ‘ﬁ%’ﬁéﬂtﬁﬁt biRat 1 FRIPTIF B c2a fBBRSEREN BT (BRteePielt the head of
the grounghfa gk missiesitesabane v Say b hakinslicient fae fherRcsaey BRI AgReCt, and

wherein splitting and removing of that shroud, while exposing the homing head or sensor with the

dome shdﬁé@%@ﬁ%u%ﬂoﬁ@%éﬁréﬁ%‘% e oryasieswieatn slps3samplentiitsvdhsted above),
only g 2 Igiehiling SRgRARd WASR MG Wdiking the connection pin (inside which, as said,

the charge is embedded), and the formation of gas pressure that leads to the splitting

and removing of the two parts of the nose cone one from the other,

The device that is described in the above cited patent application is ridden by

several disadvantages -

15 ‘The configuration of the device is illustrated there in Fig. No. 3, and is based
on threads as the connecting and sealing means (see ibid, threads numbered 70 and
71) in a manner that might induce sealing problems and failure resuiting from
possible leak of gas from the instant the pyrotechmical charge is detonated. This,
and more: the configuration of the device that relies on nuts for the task of
20 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

25  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



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 WO 2009/095910PCT/1L2009/000106 3 time, contributes to the
achievement'& eferifk envelope of performan4ce by the missile in tein?§?3‘ﬂ’rﬁ3??éﬂ9@%bility, angle
of attack, sideslip and. acceleration. Thus for example - A patent lication that was published in the
USA numBEEcERe: %%%@W%%%%B@ﬁm}&@mm St U eI tPea
jettisonabigrese cone". The above cited patent application describes a pyrotechnical device that is
characterized by that that it comprises a connecting pin that serves for attaching and fastening the two
parts of the no3d@epeene to the other. Inside the connecting pin, there is integrated the pyrotechnical
charge. Detonating the 10 pyrotechnical charge results in breaking the connection pin (inside which,

as said, the chaighis esnbigdeettnaog deeofoitativn phensdisssuisrtinhirpgde epaesspiiting and
remO\ging 8% ttﬂg t:t\\;vvg Ig)e?rtttssootj ttlt]ee nr(])%gec(c)gg,ew rill% frg&iglgefgg?lgf away one from the other, in
an essentially circular movement of one from the other, phenomena of clamping
may take place. The clamping may take place between the two cylindrical
components (see ibid, components 54 and 55), that — upon assembling the nose cone
become interlaced one in the other, and this despite of detonation of the pyrotechnic
10 charge and the breaking of the connection element (the pin that in accordance with
the technology that is described in the above cited patent application, serves both for
connecting and fastening the two parls of the nose cone one to the other and — as

well, as the bracket for the pyrotechnic charge that is included in it).

An additional deficiency that might be found in the configuration of the above

15 cited device, constitutes the limitation due to lack of symmetry that is instilled on
the structure of the nose cone (as a consequence from the characteristics of the two
cylindrical components interlaced in it, one inside the other), which requires
separate manufacturing of different components (and increases the costs).
Additional deficiencies that might be found in the design illustrated in figure No. 7

20  (ibid) of said patent application, is its clumsy {and accordingly 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
25 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 —



The device that is described in the above cited patent application is ridden by several disadvantages -
15The configuration of the device is illustrated there in Fig. No. 3, and is based on threads as the -
connecting and sealing means (see ibid, threads numbered 70 and 71) in a manner that might induce
sealing probleh& 4K Tailre resulting from possible leak of gas from the HsTAREREA Mechnical
charge is detonaltgd.aggi% %nd more, theggtzg%gﬁjr“tion of the device that relies on nuts for the task of
20 positioning and fastening (et PHRlS BLRoh B8k ihessugiabibe tEeheal f the

existence pfrefetiueily targgeacapstoapeningstiershebl) e RasgEReutRbIRReIGHY, digtupts the
aerodynamic continuity of the shroud and disrupts the aero dynamics efficiency of the nose cone. The

configurationtdPRE TR OB RARRS SO RH dHaHRR Figniidhiy Highlanezs Sieseissiies@swell to
several setadissguah as srAlAGIRGLIBRS Aed failire duadogasiiratsovbendefonating the

pyrotechnic charge, because it relies - as elaborated above, on threads as the connecting and sealing

assurmg mBEFREIE EAbpwgbraabrv e deat edingstlyntmasiizs anst vetativenerdn sepecaiisropenings
would e fosme #8sary @f%ﬂ@%&%%%ﬁﬁy%agggé%%]tﬂg ﬁ'eople in the vicinity.



nose cone, thus disrupting the aerodynamic continuity of the surface areas of the shroud. Moreover -
In this configuration, on detonating the pyrotechnic gharge and the separation 5 of the two parts of the
nose cone, while moving farther away one from the other, in an essentially circular movement of one

from the o@ﬁgnmgpgrgfhrgﬁ?flﬁ@%may take place. The clamping may take place between the

two cylindrical compone see DI mponents 54 and 55), that - upon assembling the nose cone
become interla one in the other this despite of detonation, of the pyrotechnic 10 charge and
tho breaking of A e THREIIELIS e G SR YR SO R R RS A e
described iptharabavd GitegoRatent anpicatigromesve sieshdoreonsiecting aad fastenigdhdwo parts

of the nose cone one to the other and - as well, as the bracket for the pyrotechnic charge that is
included indgfigignsirttiohdrakriefeAepsibivithidot PORSInEMR IR BHmiRgoRerIRdNBIRIS cited

device, constit. imitati f.S trythat is insti g -of the nose
cone (as a%c?é&nwsﬁe%gf}gﬁge'{ﬂfg?r%? t%)gé:: é(?%ggtgeﬁg?c%}%%é %/lv%%b%}?r%%fi%ﬁ%%%%%gﬁgﬁlﬁée%%e%ﬁn it, one
inside the dibepartghisherequites sdparathemanuskactuginghof giftérerhtompdnpats (aubianeabes the
costs). Additional deficiencies that might he found jn the design illustrated in figure No. 7 20 (ibid) of
said patent SRS & GRS @ﬁ@%ﬂ&ﬁéé&%ﬁbﬁp WPLIARGE e ﬁfﬂ?ﬁéﬁ?d?%qf@& a metal
structure ofj lindrical 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 25 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 - WO 2009/095910PCT/11,2009/000106



5 The above mentioned publication does not treat the issue of the safety of the pyrotechnic charge.
Detonation of the charge, if it would occur inadvertggtly, due to a mistake or in consequence of a
failure - and this if as long as the missile was not inserted in the canister (provided that we are

considering a migsilgdubhed BrenissiedpaIRoN el veatich aashdi stideiantiyspanghyesy powerful
separation of the two parts of the nose cone while endangering the people in the vicinity 6 Summary
of the InvetiiBHRE Fb BBt antkrerdhEPre sariifhosrfioisaskx tBeprEvRIatEh SIPRIFSINE fdr splitting

and f‘?mOVéHH)QdSéBHNHch% %@@iégﬁfﬁ%HﬁQJQlﬁ@ﬁI&@ﬂ@ﬁEﬁ%Jﬁ@ Qeficlancies ofiack.af
sensitivity to proper sealing, disrupting the aerodynamic continuity of the surface areas of the shroud,

the dangePBPeRgHIE AR RadoMaRY BEPIEBadrBheitd thebtiaihRd @ etbusqaintogaifeRstion of

pﬁlrtS, subgiatiakRandiaslENGLosiEaNS iR dackiRmesRARICE A3UHBRCEAIP Hratesidhedyrotechnic
cnarge. and wherein said base sector is connectable to said airborne vehicle; and a fastening

assembly for fastening said two components of said shroud one to the other, and wherein
said fastening assembly is configured to be torn by stretching along a first axis of
operation upon detonation of a pyrotechnic charge; and a piston assembly comprising a
piston element operable by said pyrotechnic charge for providing a piston stroke along a
second axis of operation and wherein said piston assembly is configured to disassemble
upon completion of said piston stroke, and is configured for timed tearing of said fastening
assembly and 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
from said airborne vehicle; and wherein said fastening assembly configured, upon
detonation of said pyrotechnic charge, to be tom on stretching and positioned at a distance
and separated from said piston assembly; and by the first axis of said fastening assembly
that is torn on stretching, and the second axis of said piston assembly that is disassembled
upon termination of the piston stroke, wherein the first axis and the second axis are
essentially parallel one to the other, while essentially in an orthogonal and radial direction

of operation relative to said shroud's lengthwise axis.

According to a second aspect of the present invention, there is provided a ground to
air missile in which there is installed an apparatus for splitting and removing a shroud in

accordance with the first aspect.

According to a third aspect of the present invention, there is provided a method for
splitting and removing a shroud from an airborne vehicle, the method comprising;
pyrotechnically actuating a piston assembly that is disassembled upon completing the
piston stroke, and that 1s 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 rod movement causes the biasing of said fastening assembly into a stretching stress
that brings about its tearing, and wherein the first axis and the second axis are essentially
parallel one to the other, and essentially in an orthogonal and radial direction of operation

relatively to the lengthwise axis of said shroud.



6a According to a first aspect of the present invention, there is provided an apparatus for splitting
and removing a shroud from an airborne vehicle, the apparatus comprising: a shroud that includes two
components, longitudinally linkable one to another, and wherein upon being fastened one to the other,
form said shroud with a lengthwise axis and an inner space, and having a base sector around a
ciroumference o P ARhehPA ﬁffé;l;b&%s@ﬂﬁ HOEHBBE AP ARBAIET fB,CQIRRIADIMIP sald
airborne vehicle; and a fastening assembly for fastening said two components of said shroud one to
the other, acmovitegeinshadoh dafteniray s seonbiy Vsldohfiguighttalbe toohudy steetatinctalibngradfirst axis

of operation upon.detpnation of a pyrotechnic charge; and.a pisfon assembly comprising @ piston
element 068 %Y@]b?f?ﬁﬁ Bﬁ%@éc%i%&l&%@ré@e@%‘f’%ﬁ &]iﬂ]dlg %%ﬁoer}l{ @rﬁ%%@ aﬁé‘rigr %I%%%%Cg %1%}3 of
operation aRdpubRIGH) Saie pisteRASHMING Isenpigered tf disassesthleftpansepatptéiioned said
piston stroke, and is configured for timed tearing of said fastening assembly and active removal of said

two compdRENIESFBAT SAFlTBNDE O She IRIRANIN2SS SERETHIRIPPRBIONS HIbtiGh3RE Mfile tearing
and movingé‘gﬁtag{ﬁg%aﬁﬁquﬁgmy%m&@qoagirlpaqage\_/ehicIe; and wherein said fastening assembly

configured, upon detonation of said pyrotechnic charge, to be torn on stretching and positioned at a
distance and separate frogSRig RISHN, A3RE BRlYe AN Wh S firsh axis.PhRRIdJAsIANINGLARReMDlY that
is torn on stretcr%ﬁg, anc% the secondé axis of :~‘§i5cti%'I piston assemBly thftﬁis disassen?ﬁed upon tet
mination ofthepispr stroke] froetein tidirseaxidiaie treedicndntic smedssdntbppatadiel one to

the other, while essentia#g in an gstorg{agonall nd radial direction og 0 1rera 'c;[normelaatiﬁe 'tr? sd%gjshroud's
Iengthwisea 3957 MR85 ﬁ% B ONa RS S éeﬁ?é)gé%ginven |8n, tereds B/rlogi e %ground
to air missifehis Wiigh thefieoid instalipd-arcapparaiysitor splifbagand remedigzableraitdda agtordance
with the first aspect., According to a third aspect of the present invention, there is provided a method
for splitting® "F(éh%%]ﬂ@’&%ﬂ}%}%‘ﬂgﬂ%rﬂlgﬁ%%ﬁ?ﬁg’%m&ﬁh@%ﬁﬁw nf;‘?lﬁ}?\l(?fg&nically

actuating gipisiogasserabbiiiabiridisassamplrcidpen camplatingdhe RirloseHpkRdambahis
positioned at a'distance and separated from a fastening assembly that serves for fastening the two
shroud's céasprmbgtaseriawbytbeabticaycarfanfhsisiing B pisioh do@wioverBnpoguteenhébibging of
said fastenjpo assempi g AIreiding siess Joalrinas ADQULIB eRring, And woosein e st axis
and the second’axis are essentially parallel one to the other, and essentially th-an orthogonafand
radial directigerabbpénation wtatbitiygosthsdedgihwisegxisbohsaith steariik, And Iwhereinbtdiment of
the present invention, the gpparatus for splitting and removing a shroud from an airborne vehicle,
might also ERHE LA S IBle and removal safety means. A safety means that while not extracted
and removed from its position, may prevent the two components of the shroud from separating and
moving apart one from the other, even in case wherein the pyrotechnic charge has been detonated
inadvertently or due to a failure.  In another embodiment of the present invention, an apparatus 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 can cause the biasing of the fastening assembly into a
stretching stress that brings about its tearing, and wherein the actuating axes of the 8 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 the shroud. In addition to overcoming the deficiencies
that are embedded in the prior art exist in this discipline as cited above, an apparatus for splitting and
removing a shroud from an airborne vehicle that would be embodied in accordance with the present
invention - may be durable and would not disrupt the stability of the shroud until issuing the timing
command of performing the splitting and removing operation. Actuating the piston assembly and
tearing the fastening assembly, may not detract from the integrity of the components of the shroud that
become separated one from the other, in their entirety (completeness) and without producing fragment
nor superfluous fractures (except tearing the fastening assembly). The step of separation is active
enough, in a manner that may prevent the parts of the shroud from hitting other components of the
airborne vehicle body. The apparatus may be given to efficiently operate in a wide "envelope" of
performance parameters (in regards to speed, angle of attack or acceleration values of the airborne
vehicle). Similar apparatuses under similar operational conditions would provide identical results
(repeatability). The apparatus in accordance with embodiments of the invention may conform to the
environmental conditions applying to an airborne vehicle of the relevant type (for example, ground to
air missile). The apparatus may also be amenable to be manufactured in series production and with
relatively a low price.



WO 2009/0959109PCT/IL2009/000106 Brief Description of the Accompanying Figures  The present
invention will be described herein under in conjunctipn with the accompanying figures. Identical
components, wherein some of them are presented in the same figure - or in case that a same
component appears in several figures, 5 will carry an identical number.  Figures No. la to No. Ic

constitute a sequence of schematic drawings in which theye is illustrated an ex le of the operational
mode of al KPP RHINS T PEE CORTAAEL YR EHLE  RGE R T RHES: G SR UAL S DSBS hcample,
reference igynadaitd the delivalintabine apparatnesdni A HIad htRE AR IO efthel O
shroud off the nose of an airborne vehicle's body, e. g. one such as a ground to air missile, on its

course of fiFR}Ed intercept an attacking rocket.  Figures No. 2a to No. 2e constitute exploded view
depict various components that serve in the apparatuses whose operational mode was described in
figures numberekh ladditien I 05Eigarensdchaalefditnsishthrssent tpleddsst sethiomsianagssembly

of the apparatyses whose components are illustrated in figures 2a to 2e, and an enlarged view of the
JeE TR R RS e

of the areaMAarked 1|n'3g %’Sa,c% E:speac ?\}’(ﬁy %fhea 2 para usds 7§ PR §1fb%lged

position). Fiakes Nenfamndrbermdbyveltinilarhhie fewks Ba anbaticdse canrstitliace 20itass section
view of an assembly of the apparatuses whose components are shown by the illustrations of figures 2a

to 2e, but AYERRANEFERGIRa EPEYSSAHBIPlR Socugrid ahdieiathtion veltliy &f the shsssSection
e BRSO UF SERAIECD Gt sesische (-
operation. Actuating the piston assembly and tearing the fastening assembly, may
not detract from the integrity of the components of the shroud that become
separated one from the other, in their entirety (completeness) and without producing
fragment nor superfluous fractures (except tearing the fastening assembly). The
step of separation is active enough, in a manner that may prevent the parts of the
shroud from hitting other components of the airborne vehicle body. The apparatus
may be given to efficiently operate in a wide “envelope” of performance parameters
(in regards to speed, angle of attack or acceleration values of the airborne vehicle).
Similar apparatuses under similar operational conditions would provide identical
results (repeatability). The apparatus in accordance with embodiments of the
invention may conform to the environmental conditions applying to an airborne
vehicle of the relevant type (for example, ground to air missile}. The apparatus may

also be amenable to be manufactured in series production and with relatively a low

price.



25Figures 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 Wo%d l:z)e éjg,-gtagclged together with presenting the manner of the rrllechan(i}srgv'(s 0 6eration.
Detailed Desc?lp?f)oﬁ of & Preferred Embodimentof the Present Invention'Referanea s eing made to

Figures No. la to No. ft. Figures la to Ic constitute a sequence of schematic drawings in which there is

illustratedBiriefRresdei p oo thefoher diceampedyaigaRigppasatus 10 in accordance with the present
invention. Reference is made to the activation of the apparatus for a timed active splitting and

removing of a sifbegiesnsrysmitthe dobeclsbapen fuseinfmdeidsornajvetisie witd tound to air

missile 20 (that solely for.drawing convenience only.a part of.it is illustr, and b n (dashed)
lines). In {He MR e\%1 %Slé,qé% Qé %ncg?jfé)%eéé e e Oﬁﬁﬁ %%oa?ﬁ%ﬁﬁ%ﬁe

Hratucea 108 accomplis the course of the
missile 20ilighy tawardigthe targein rasselyaa gromne togpaimeirapkebRbifseeviiglirigioes, Any
professional experienced in this field would understand that we are considering solely an example, and
that ah apﬁg}m%a%‘?a Rt the present invention might be implemented for splitting and

removing other.and 15 different shrouds of airborne vehicle (for example - splitting.and removing of a
nose cone frorﬂEﬁ gﬂﬁ?ﬁiﬁ%"he{fd %%O&Aff o?oélﬁﬁ}t%}li% &ty Ciﬁn%ff%]tg?}@tagﬁ éﬁab%ﬁ%%sal%indow ofa
flying elecirpigiptisatpdiinstrAl @RRaEREMS1O dichudepannsaiceneitype of spravshikbsliat comprises

two identical components, 35 and 40. Components 35 gand 40 are indeed attachable 20 flush one to
the other ARSHREIHER Mﬁefh@ﬁﬁ?@ﬁ%‘@ﬂﬂ%ﬂ?&ﬂlﬂdgﬁ%ﬁwm SRR RS the nose

cone shroyddiasahodyihatiBac e deoaipmstaedrdbLnthadliavintenaaleapasmd 6eahroud 15

has a base sector 45 formed around the circumference of the shroud at its bottom part. Base sector 45

is atidthaplEaadnidi dmsorgrsunlteras YRlisie 28095AR SpParatush BSHSHEEhakdition a
fastening gas&mbly, 30 WAksa3LBying to intercept an attacking rocket,

Figures No. 2a to No. 2e constitute exploded view depict various components
that serve in the apparatuses whose operational mode was described in figures

numbered fa to Ne. Ic.

15 Figures No. 32 and No. 3b present by a cross sections, an assembly of the
apparatuses whose components are illustrated in figures 2a to 2e, and an enlarged
view of the of the area marked b-b in drawing 3a, respectively (the apparatuses is

shown in a safety locked position).

Figures No. 4a and No. 4b, similarly to figures 3a and 3b, also constitute a

20 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).

25 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.



torn by stretching (see Fig. Ib). Fastening assembly 50 serves to accomplish a mechanical fastening
one to the other of the two components 35 and 40 of nose cone 15. WO

2009/095910PCT/1L2009/000106 11  apparatuses 10 includes in addition a piston assembly 55 that

is dismantleggffg?gt’ﬂgesgc]gmpletion of the piston'#istroke, and is operable B%‘bﬁ%%’é?%’ﬁf% charge, such

as a pressure cartridge or gas generator 60 that consists a part of it. Piston assembly 55 serves to
provide a timed tearing of fastening assembly 50 and for 5 "active" removal of the two components 35
and 40 of nose cone 15 one from the other, in an essentially revolving motion (see the directions of the

arrows 653et: HodnDuisetipticounll dIeelinr vest Eonbadissessroéthelitesentlaimution - and while

being disengaged from base 45 and from the airborne vehicle (missile 20 in the illustrated example).
10In addition, dppleranssess IFisghaedetdnzBibyehdiehatahes dNeration diguros the twolassemblies,

the first operation. axis 36 of fa ing assembly.50 that is.ajven to betorn on stretching..and the
second oﬁg%%gﬁtg%geﬁf %’%°Si§ o#ggrggsrcﬁ%@/}%%%t 7 ‘a’i%la%s%lr%ﬁé%%%% t(t:}’é?nc U%T%Irﬁ%(j) the piston's
stroké, whefitiin bpthatiresi 3tcded in arpegtentidlin pacattdhnae watthi o theseotinegotiahand radial in

their directjons 150f operation in relation fo the Jengthwise axis 16 of the shroud. . . Prior fo th
Spiting i RN S BEABH e RAHET P CAPS PR s BME SN FEVEPE Whoned one to

the other inwisianoolvihsiand thewirpisesiotishdaringsanpegtirich ntaunitrvonichvitidyiare exposed in
the course of the launching.an neuvering, of missile 20 and untjl the instant of giving the 20
separatiorgt:&ﬂm'zi@ air H%;Eﬁtgmgtsftﬁ ofFh T ARLEE ST SRR ER \ﬁeogggifikrr}‘?dspresenting a

detailed dagaesintien sidhe, coBaistinmehdng PREs. and GRMPEARRE RharpARaastk: (8 would be
provided later while referring to figures no. 2a to 4b inclusive, it would be elucidated that apparatuses

10 eHable®PRartERatiLie aseomBlphed & the course of the missile 20 flight towards the
target, namely a ground to ground rocket 25 (see figure 1c).

Any professional experienced in this field would understand that we are
considering solely an example, and that an apparatuses in accordance with the
present invention might be implemented for splitting and removing other and

15  different shrouds of airborne vehicle (for example - splitting and removing of a nose
cone from a homing head of a UAV or splitting and removing a cover off an optical

window of a flying electro optical pod).

A

An apparatus 10 inciudes a nose cone type of shroud 15 that comprises two

identical componenis, 35 and 40. Components 35 and 40 are indeed attachable

20  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.

25 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.



25 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 @arts of piston assembly 55 that
are installed TP HER & the electricity wiring to jt). WO 2009/095910PC%9I%2286"598%&06 12 The
two parts of shroud 15 - components 35 and 40 are connected to the head of missile 20 at the base
sector 45 throughpewatusesiord) iedmde80n additithre dlpittatedsexmiviyl S, Sctimteisti dismedhsi80 includes

an array of gonpection ns 85 (for example - screws that are not illustrated and that connect 5 the
nead of miAGTo U6 (5 BHLS L P AP Oy SR RR G A R BB H At St B EOR Boart of nose
cone 15 aracht s distrasafeoraraddge ciogumngans S0 seethe teakiing 4 dalabsidd 9Bimdigure Ib).

In the illustrated, example, weakening.means 90 is formed as.a groove 91. Grooye 91 |s formed in the
wall thick SSS P e T 3F BT BL LS AP oK T aPb A REIE RS AFen e 2 48%o form a

ring like otlinerOnasiialing apparatesespbhand astualysoxecuine haseBosatiofegiapye 91 is
intended to serve as a kind of a rotation "axis” for components 35 and 40 that - at the st%%e of

separatior?tBfE dbEh SRR ENE R BPkvinG Setiom oo e e se tretdirdidis of the
arrows 65;gnet/ 0 ) Eigud@hakeAS ahalisniativR{QGpenaainaardyaskening maansgiand 90, any

professional may consider the implementation of a different type of mechanism such as the one

described ¥10% fistagegsd7iamdateods fad iroratiemitierpeorebinle Mrisidist20rins bs 6,679,453
patent, th%lﬁ&ﬁﬁﬁfgdoéﬂiﬂﬁibj?’ incorporated therein by

10 In addition, apparatuses 10 is characterized by that that the operation axes of
the two assemblies, the first operation axis 36 of fastening assembly 50 that is given
to be torn on stretching, and the second operation axis 41 of piston assembly 55 that
is disassembled at the conclusion of the piston’s stroke, wherein both axes 36 and
41, are essentially parallel one 1o the other, orthogonal and radial in their directions

15 of operation in relation to the lengthwise axis 16 of the shroud.

Prior to the splitting and removing action the two parts of shroud 15 -
components 35 and 40 - are fastened one to the other in order to withstand the
stresses of shearing and stretching unto which they are exposed in the course of the
launching and maneuvering of missile 20 and until the instant of giving the

20  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 45 inclusive, it
would be elucidated that apparatuses 10 enables to manufacture the two parts of the

25  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).



20 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 tRECSEPHEEches the hinge, thereby,removing the cover frofGHE-ZEBHAYnic body. 25In
a specific preferred embodiment, the hinge includes an asymmetric ball element positioned in a
suitable socket. T¢0v200er6060I0PEITI 511 2008/06ALE0B1S1tha) e adaptetbdst tiat dadn the

second engf%{&\?lg%ﬂe%ﬁ%% raastggeupéo 495 Q@%dget ?%g@gg&%ﬁté‘% IC;%O%ymmetric ball element is rotated

until its disengagement from the socket IS a ntaneous disassembly of the

ball element. 5he hing copfi d so that when the se¢and end.of the cover separates, a
force exerted on thi:-H goftl—:'r ge%%:%e%# riﬁghg%??ﬁg’rcggf} r%eg\%?wg%&el%ﬁ\]}}‘éireﬁoﬁ?tf?é%&o‘%namic body

(e.g. - growadnectiomissies RS ftiooerpupieseicanvdstiahizgaddlidesr Stoppaielesaentiserving for

limiting th ular movement of tEe hinge so $nat when the second end of the cover separates by a
prede?ermefiﬁagr?ia(?gg]r%}‘rﬁg er -toat?o 3%65'%?%& the cover acts to effect a disengagement of the

elute also & oh R BT (L o A R T AT o 5o GPHREDR, 3o s to
release theisameffomthermettidynasmicsRilisfe. the gk DAILMRSI0 20 fas0r DPayPOSE).

In the illustrated example, weakening means 90 is formed as a groove 91.
Groove 91 is formed in the wall thickness of the two components 35 and 40 and
10 around their circumference so as to form a ring like outline. On actuating
apparatuses 10 and actually executing the separation, groove 91 is intended to serve
as a kind of a rotation “axis” for components 35 and 40 that — at the stage of
separation, are driven apart one from the other in a revolving movement (see the

directions of the arrows 65 and 70 in Fig. 1¢).

15 As an alfernative to connecting and weakening means 80 and 90, any
professional may consider the implementation of a different type of mechanism
such as the one described in US Patent 6,679,453 whose title is “Jettisonable

Protective Element’.

This US 6,679,433 patent, the content of which is incorporated therein by

20 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.

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

glement 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



151t was found that implementing the suggestion of patent US 6,679,453 as an alternative to the above
described connection and weakening means 80 and 90, might prevent the phenomena of the cover

. being "closed" again in mid-separation due to high dynamic pressure. One should understand that in

certain appli‘é/ﬁi%) g{”%s‘(l’ﬂ’%itation is imposed on 29 the amount of pyrotechprﬁg/%g({{égr/i% “Hbwed to be

used (in order to reduce the risk of collateral damage and hindering the homing head due to the

explosionfPOnB&r adapiedcoinstirt s hdie saoripraddeliHbc SONEVRRPRIRTE YBEArAtion angle
while still ﬁ@éﬁ@%ﬁfﬂé@%@ﬁ?ggé@mﬂa@%ﬂz elentBAPS Wil 6 SBPRI A0 Salss Ul be large

enough in order to preve “reé-closing” phenomena and overcome it. e opening of the

cover to afiviethagiedisfore achisyedntaisatierbranspantinpgustclispssersbbyeed Us3bkherefore a
preferred %ﬁ@ﬂ{‘ in applications wherein WO 2009/09591014PCT/11,2009/000106 the combination
of connection and weakening means 80 and 90 do not prevent the "re-closing" phenomena. Let's refer

fo figures No. 53,10 Q50 f N8R S5 SRASINIER hesdusREedlidia o daspribing an

example of a mechani hanism 580 made in order to guide a component 535 of a shroud 515
unto a largepapseing dogte Isafoteditds desactient fetachrsuti thingemibsiiebs2@mamdnsethsanner of

operation of fhegecharisiy, AR BSAPRELXRSUERESE N5 I8tE HPHY HiPSlalasgyha
and the hinge includes a stopper element, serving for limiting the angular movement
of the hinge so that when the second end of the cover separates by a predetermined

10 parameter - a force exerted on the cover acts to effect a disengagement of the cover.
This disengagement might include a breaking action of the cover.

The hinge means might include also a shearable pin that the force exerted on
the cover might release or break, so as to release the cover from the aerodynamic

body (e.g. - ground to air missile 20 for our purpose).

15 It was found that implementing the suggestion of patent US 6,679,453 as an
alternative to the above described connection and weakening means 80 and 90,
might prevent the phenomena 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

20  the amount of pyrotechnic material allowed to be used (in order to reduce the risk of
collateral damage and hindering the horing head due fo the explosion). Under such
circumstances, one needs to provide the cover with a wide separation angle while

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

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

25 “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



10 580 may implements the knowledge that was acquired as said from US patent 6,679,453 and may
constitutes an alternate means to the connection and weakening means 80 and 90 (as was described

above when referrin r,t% the figures numbered al to cl). Mechanism 580 ig I%J/([il%so a hin%e means 503
that is rotatabie’Atgtmd Axis 506. 15 Hinge meanas 503 is anchored to componen‘% g@g 0t shroud 515

(or manufactured as an integral part of it). Any professional wc%ald u‘i}gr%r tand that an hég%e means as
said woulthB&erBBiBat BT BH&0s: 3Ad R DO R ESRs 503 is

formed wikhowesdtrrshslibigeagve) S09 parallel to axis 506 and at a distance away from it. 20From
the instant of the beginning of the splitting of the shroud components (namely activating piston
assembly 55, see figures la to Ic), hinge means 503 routes component 535 of shroud 515 unto
perfoithing a rotational motion until a large opening angle is formed (see figure 5b). Only upon the

arrival of hingerrgeapsa0%,r¢nshies. Resail o Nucika ralatively Rivlasgererieugbnepaning angle, hinge
means 503 is hurled (thrown) unto anvil means 512 that is formed at the head of r%iéssile 520. WO

2009/095930ree1of SYTIEOTESEIPINE BriFaRR Uoh BHERNFEH RS RAHYNEN 83888 hroud 515
has actually gayaplgfechits PiosesofSRidsslativelyirega rofatianal matian epemeRaphss is severed

away from the head of missile 520. 5Any professional would understand that a mechanism 580 as was
describedbefore it is detached from ground to air missile 520, and the manner of operation of

the mechanism.

Any professional experienced in the field would understand that mechanism

10 580 may implements the knowledge that was acquired as said from US patent
6,679,453 and may constitutes an alternate means to the connection and weakening
means 80 and 90 (as was described above when referring to the figures numbered al

tocl).

Mechanism 580 includes a hinge means 503 that is rotatable around axis 506.
15  Hinge means 503 is anchored to component 535 of shroud 515 (or manufactured as
an integral part of it). Any professional would understand that an hinge means as

said would be dedicated to each one of the two components of the shroud.

Hinge means 503 is formed with weakening slit (groove) 509 parallel to axis

506 and at a distance away from it.

20 From the instant of the beginning of the splitting of the shroud components
(namely activating piston assembly 55, see figures la to Ic), hinge means 503
routes component 535 of shroud 515 unfo 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
25  large enough opening angle, hinge means 503 is hutled (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. 5¢).



above with reference to the accompanying. Figures No. 5a to Sc, is only one single example for a

variety of mechanisms which can be learned from the above mentioned US patent 6,679,453 and be

implemented in an a Qaratus for splitting and removing of a shroud from an airborne vehicle in

accordancemﬂﬁ(ﬁ%u?h?/’é)ntion 10 (as a substitutgsto the connecting and ﬁgg@ﬁ?ﬂa(%%é%s 80 and 90,

as they were described above, when referring to figures la to 1%). Reference is being made back to
; Al

Figures No. lit @Pho itle thihecoppitiaRo B RRERRe IR Hedn abih g Ry rote chtc (UMY - a pressure
cartridge 96?@%%(?%??&8&3@00@“%@%@%% A5ra8ids AMAMACHRIFI] 3385PBAKPI3PgIoNating 15

charge 60 c ctivation of piston assembly 55. In its act, piston assembly 55 biases fastening
assemblwmﬁhmﬁét&ﬁngtbﬁé@ﬁfgﬁﬁ@éﬁéﬁ%éaﬁ; fastening assembly 50 tears up. In accordance
with a constructional characterize feature of the present invention, fastening assembly 50 is located
separately and at a distance from piston 20 assembly 55 (see the marking L, labeled 75 in figure Ib).
From the instant that the tearing of fastening assembly 50 is accomplished as said, piston assembly

55 céntinues af@sdvefestienalorrpid msieraieaditheisa serrdansme SPorpBRRASYBbEAd 40) one
from the qiaer SkHISAIAGRCNE U BASHR AR, S E R 9,ALL 8es Sl O RNIRP¥REERL(SEE 25 the

directions of the arrows 65 and 70 in Fig. Ic) around the base sector 45, wherein weakening groove 91
serves foexaemplas kindvatigtotafiomeshanrisprvingithe eao domiserats finBrathsotidsvas a result

from the eURaN.PIRISIANAPSEHINN 53 dRa R pRRGnelh AC  pRaRn o5t g, sector 45

from the airborne vehicl
and removing of a shroud from an airborne vehicle in accordance with the invention

10 (as a substitute to the connecting and weakening means 80 and 90, as they were

described above, when referring to figures la to 1c).

Reference is being made back to Figures No. 1a to No. 1c. The separation is
triggered by detonating the pyrotechnic charge - a pressure cariridge or a gas
generator 60 that constitutes as said, a part of piston assembly 55. Detonating

15  charge 60 causes the activation of piston assembly 55. In its act, piston assembly 55
biases fastening assembly 50 to a stretching stress and as a result, fastening

assembly 50 fears up.

In accordance with a constructional characterize feature of the present
invention, fastening assembly 50 is located separately and at a distance from piston

20 assembly 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

25  the directions of the arrows 65 and 70 in Fig. 1¢) 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,



WO 2009/095910PCTRIL2009/000106 16 namely missile 20 in the illustrated example, while only a
remnant 97 of nose cone 15 is left attached to the missile at the area of connecting means 80.

From the instant of splitting and removing the nose cone type of shroud 15 from missile 20, the optical
dome shape‘g(}ig{c])%”? & Sensor that is mounted alsthe 5 head of missile qug/g%éjggs[g{a’.liﬁxposing the
optical dome shaped enpables, at the next stage, to "acquire” the target, e. ggin the illustrated example

- a groun UmesrdekE 35 theHIRsiHAIEG StAmadne whils nelyifctaroRacdTiol R comst was
labeled 99 iniigureae)clieis hissh 2 HiseussigRis Aol ehearmagpience of schematic figures of

10 one single example (a ground to air missile 20 that serves for intercepting an enemy's ground to

ground rocket) Fraghaih RRSIRSSIONSbRARRIIanasd oS Iald waudynderiang habag apparatuses in

accordance with the invention might also be implemented - similarly, in different airborne vehicles

having otHEP BRIt d0nibsismiicad Herpretarrdnting it sursay thet B mawgedintithave. Figures
No. 23 1o b, Pecaiisiiuiariauipas presentiBaisxRiRdsgaiva Ay tigyacomBRrenisdhat are used

in apparatuses 10. In figures 3 and 4 inclusive, an"apparatus 10 is illustrated wherein it Is assembled
and safetyoekeigeridaréscauiandbp pregintarg addhebijlisiratod scseniple viewgsbappdratuses 10
whose co anig g Heistraiad i 1§ Wesad 2 haw nlarged view af area marked
b-b in drawing 3a. F(%rures ‘No. A(?g) an g\lo. %‘é sﬁr%@rlly&tg g%hsrreesl%‘greasﬁg gbg %ﬁas%eé%lf%styl‘{ﬁ?e a Ccross
section videbeledrP9dsdigoly dthpparatuses 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 fighte Sapet cindéskatiod eas stiesalely mackedivddf Rhelrmimfgaes of et's first
revertyto figlire ote that in figures.2a.and 2h,.c onents 35 and 40 are illustrated by a
frontﬁview %?1% %5%%%%\%@% cr@s géléﬁlo%s(lrﬁgrr@lﬁ %198 izofi%%{giear)‘ferses%éc |\%ﬁ§}?‘§ﬁ%gsﬁ8wn with
local enlargemariss@bpiacés gfdntelestkerderdamcreasesdeaihesperienced in this field

would understand that an apparatuses in accordance with the invention might also

be implemented — similarly, in different airborne vehicles having other designated

missions.

15 Reference is being made to figures 2, 3 and 4 inclusive. Figures No. 2a to No.
2e constitute drawings presenting exploded views of various components that are
used in apparatuses 10. In figures 3 and 4 inclusive, an apparatus 10 is illustrated
wherein it is assembled and safety locked. Figures 3a and 3b present an assembly
by cross section view of apparatuses 10 whose components are illustrated in figures

20 Zaio Ze 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 Z2e,
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

25  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.



WO 2009/09591017PCT/1L2009/000106  Any experienced professional would understand that the
subject of discussion is actually symmetric and identical components. In other words, a preferred
embodiment of an apparatus in accordance with the invention (apparatus 10 shown as an example
only in the attSeHed %%QMngs)v, may implementg7an additional 5 optional ERARAEAY ¥ ature of the
invention - namely the feasibility of manufacturing the two elements of shroud 15, namely components

35 and 40, as dymyneanis aneetipricarions poRBktanAsiRsagEiiAg Teamirsh 9 SRANEBX their
pfoductiO%fgég&ag@'s eh “91{«?%9&?&&“1“965?%&&&@- Eachipithe dwe campenaséa 35 and 40 is
a 1rst pr

formed wi acket means 10 212 that is adapted to embrace and include in it the fastening
assemblyehibstienfigtic 3b)apprdatithia secudaivacké: thednstioma@reasduietl s ®itance and

separated from the first bracket. means i I infi d 2b), suited
to embrad® At At éemoi? el%is c{?n E%%%%r%ﬁﬁ%@@éﬁg%ég 3 ﬁi@ﬁﬁ&ﬁg A0 HRARChAD

y ). 15Attention should be given to the
local gnlatgeimesits dhihefigsties featuFérsobratkeinvenher2 12 isdowhedthe ofensibidits wikh an

external shoulder 218 and with an internal ulder 220. Opening 22 I tg external
shoulder SABHHAHTHEES e ?‘ﬁ%@h? Lﬁgucoélr%{p%ogﬁer}ﬁ%ﬁg@ %épr%é?%ﬁgc)n%%e%ﬁ g%ﬁi’s%%rmed at the
end of a spagmeR4t: BREGEcAREHD Apsmeds\(ithas ppiehingi? 26 diatesomevisspatdlzda with an
opening 226 that connects between space 224 to_second bracketmeans 214.  Second bracket
means 21PFRIHGIIRBFAE S sPROS DV HHAE e W@gfﬁoﬁéﬁ Phaces the external side of the shroud

component and open at jts other end that faces the internal side of the shroud c onent. 25At its
closed end spa}éé‘%‘Z@fi%W@fﬁ?ﬁc’%ﬂﬁa&ﬁtﬁ"gréﬁeéssﬁé%ﬁgéglé’zg%h??s% gg%%reéflﬁ?%%gopen end,
spacg)228 igferme witbpicarey aietaniohdonket 280n StotiR3Eisdeimgess sdartgthilieisgth of space
228 and is suited in its dimensions to hold the pyrotechnig %Qar e 60 (see Flgc{Bl%)

figure 3b), and with a second bracket means 214 that Is'located at & distance and

separated from the first bracket means 212 (see the marking L, labeled 75 in

figures 2a and 2b), suited to embrace and include in it the piston assembly 55 (see

figure 3b).
15 Attention should be given to the local enlargements in the figures -

First bracket means 212 is formed as a bore 216 with an external shoulder 218
and with an internal shoulder 220. Opening 222 enables access to external shoulder

218 from the outer side of the shroud component.

Internal shoulder 220 is formed at the end of a space 224. Space 224 is
20 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.

25 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).



WO 2009/095910PCT/IL2009/000106 In the illustrated example, added thickness was set on
bracket 214 and around its circumference, because on its surface the shock type of impact, produce
by the action ofﬁiston assembly 55, is applied (following the timed detonation %‘%fggrotechnic charge

60).in the il e 8%{88?&&p|e, the thickening waggperformed while trying {5-raate suepleg?fluous weight

by forming a circumferential array of strengthening ribs 234. ,Any professional experienced in this field
would understand that because a constructional characteristic of the invention is that the operation

axes 36 and 41 of 10 the two assembljes - fastenjng assembly 50 and piston assembly 55 are
essentially parjﬁﬁﬁ]gf?&%eatﬁﬁlﬁﬂﬁwﬂﬂﬁﬁda% FSgBARISH Mbiafectiohtinneiaimsd the

lengthwisei@xidinirbiogceeudubaeshinéna sl aiediRdmpits abmiyackeimpans,24¢ and 214,

are formed in the same directions (essentially parallel to each other and radial and ort ogonal in their

direction ifFHRR oM & IO AgIRIRI a5ds 1518yPlict hdallavebmpiiseiimes slstpnatine Ahenable to
be manufagied e ipigelianiperes fipnaldsla e s bn AR ALNe two and

in a large variety of mat . For example, the components might be made of a polymeric resin that
was select®ditfofiving grotpsieimsipadlopmavcieliohithionoine seriicBiaoientanisesy ohown in
their com@%@gﬁﬂ%ﬁ@@%lﬁg'ﬂEM (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 Idonip ) SraRto Ry dier HoMoEIRPYR B AL SRR ARSI dNe llustrated

example and as was 25 described above when referring to the figures la to No. Ic, constitute
weakeningpistHstom¢reharectas dio v dhaliwsentivouimtbasibe tperetterarsitis taadidg off and the

pluckipg ofyibesoraud iR dne QRGNS YEUIRSPIWng piston assembly 55 are essentially

parallel one to the other and radial and orthogonal in their direction in relation to the

lengthwise axis 16 of the shroud, then in the illustrated example, also brackets

means 212 and 214, are formed in the same directions (essentially parallel to each

other and radial and orthogonal in their direction in relation to the lengthwise axis
15 16).

The two components 35 and 40 are amenable to be manufactured by an

injection process (into moids), machining, or by a combination of the two and in a

large variety of materials. For example, the components might be made of a
polymeric resin that was selected from the group of materials produced by the

20 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

25  described above when referring to the figures Ia 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).



WO 2009/095910PCT/1L2009/000106 19  The two components 35 and 40 are formed in an
identical shape, also as per having an identical array of openings 236 that in accordance with the
illustrated example and as has already been described above when referring to figures la to No. Ic, are
suited to reé@ﬂ’/é)aﬂ%‘?&%g them the screws that sepée to attach the shroud 1’6@%&@%{8@&%’8 vehicle body.

Moreover, the components 35 and 40 are also formed in an jdentical shape as it applies to the
array of streng:ﬁ(gﬁi%’ OB ﬁe%‘g&%%’f@k@ ithab s RS AL ERPfhe S0 kibonents.

In fegafdsﬁ@x@l@@iH@ﬁ@bﬁﬂBQUHﬁ@”@fW@QQ%H&“%P%&@&%&%%%&Q heigipardgwill be

described and elaborated upon when referring to the other figures.  Let's refer now to Fig. No. 2c,

wherein th&*e8Mjsoradhasdras akridy fssandsipabad abrvanvérbrefortaadm figusaedmity are
llustrated \asiening AR8&1M01¥c00 FOMPIIRARHFHBRORGI dfld DAl 85 AnGAD gAY stretching.

Component 242 is suited to mounting a stretching means 244 on its one end, and a shoulder means
15 246 on'i§ aifrpsecdiialeditiixcomponent 242 that can be torn by stretching, is formed with a
weakening sector 248 in its center and include in addition, a rotation preventing means 250. As

said, and as caM%%H@érﬂ@dﬁﬁ%@@@ﬂgﬁsﬁét@ﬁﬁ#@aﬁé‘mlm@éniﬁd@@%@ﬁﬁm in first
bracket megns 21800 Eﬁé‘ﬁfﬂh‘?ﬂdps@&l k! EH%Q%E%@ g @e@@%ﬁ%cﬁia@ e Hstrated example,

stretching means 244 and shoulder means 246 are just two screws ustrated example -
standard Aifemedgs istrewsinpeitamts. 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 25
component 242k regards to additional constructional aspects of components 35 and 40, see

10 below — it will be described and elaborated upon when referring to the other figures.

Let’s refer now to Fig. Ne. 2¢, wherein the components of fastening assembly

50 that is amenable to be torn by stretching are illustrated. Fastening assembly 50
comprises a component 242 that, as said, can be torn by stretching. Component 242,

is suited to mounting a stretching means 244 on its one end, and a shoulder means

15 246 on its other (second) end. Component 242 that can be torn by stretching, is
formed with a weakening sector 248 in its center and include in addition, a rotation

preventing means 250.

As sajd, and as can be observed in Fig. No. 3b, fastening assembly 50 is suited
to be installed in first bracket means 212 that is formed in the two components - 35
20 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

25  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



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 WO 2009/095910PCT/1L2009/000106 20 tightening it while
utilizing a rathEr&t&ER work tool (in accordangge with the illustrated ex&fmBIE2EHAIEA wrench).
The tearable on stretching component 242 includes as said, a rotation preventing means 250. Any

experiencBalyeaiagsibrishilo udizins & tiathen standars 5l secdf (ive 3sesdesast raitethey
components, 3p.anf 40, %m&q%ﬂg}{e{w@ﬁl&@rotaﬂon of component 242 around itself (see Fig. No. 3b

- around axis 36), would be prevented, then the tightening would expose the component to stresses

that are essentiplly RUiR:BIEe'6RIdeltfitae s R A oRpb Ik [ Aehiexe eRtimizatippelihe spiting

and removing process while neutralizing mfjuen e of variables in the form 10 of other and different
stresses (PoesioRtisgansany thill. othaywispamigitedpnderséonil tweubhraidkr sanstidwhinglcomponent
242. I i r i reventi eans, 250 are just two he ss Allen

5 g P Eﬁﬁ% J
screws that argeggﬁjiﬁteﬂlc? %??r%%|#§i§%§%ac %ﬁéﬁ o e&?ﬁ,%%nﬁ%?t ﬁwgegl%ﬁo%)l per(ﬂv%r%‘gé outwards from
componembdRfaritormpntedti 2 42asmenchitygl £ fsbeaBketNinrdhds dosmelanicSdiponanid242).  The

illustrated,example demeonstrates to what extent, might fastening assemhly 50 is assembled,
essentialI;??j@gf:%?/ns?ahé?é% é%gﬁgﬁ%%m nWBg e ,ogﬁ %I‘ffog&osn%f agrgﬁsféeéﬁshsaﬁeaﬂ&%ng
componers@ARinstigumes sucisdbivgl sestininGhiypé of feasiviactusisid Hderepiampieisnasialicom SAE
4340 steeg?. Any experienced 20 professional would understand that similar fastening assembly might
be assemBieh gr#ﬁﬁ@%ﬁf@ﬁeﬂ AWTSVAR I FUtalZRe i YAEFBERBhthFelERting means

250 noightdfe facmesdag Aieriegiab farihal o iedas fram theéeriadle phshe teanggamponent 242,
or that forming the component proper in a cross section that is not round (while suiting bore 216 to this
%?Fﬁam eBiGhRR gomponent 242.

Cross sec )

In the illustrated example, the rotation preventing means 250 are just two
headless Allen screws that are suited for installation, each one of them, so that they
would protrude outwards from component 242 (and mounted in it at matching

15  brackets threads formed in component 242).

The illustrated example demonstrates to what extent might fastening assembly

50 is assembled, essentially, just by standard production components, and only does

the tearable on stretching component 242 requires individual machining type of
manufacturing (for example made from SAE 4340 steel). Any experienced

20 professional would understand that similar fastening assembly might be assembled
from other different and varying materials, for example, the rotation preventing
means 250 might be formed as an integral pari 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

25  one rotation preventing imeans.

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



25 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 WO

2009/095910%2 #1P689/000106 21 houses components - first house cofBdkeHPPEE¥nd second
house component 257 (whose shape resembles two halves of an egg).  Houses 255 and 257 are

formed, edotuetshempeittnits infawalspace?béhant 26 lanaspecidahvapeaabiasneend and
closed at tge other, 5SHouses '%5 andog 7 are uned or being installed, one facing the other, one

internal sp g%@%ﬁ%‘éﬁ?& 8LBR2 gi? &8 %@ No. 3b). Any professional would understand that
installing the h Ses as ite the ot er uaII bounds a efines cylindrical
space in which the 5%%@3%%‘%9&0%@)%‘? 25t éstﬁgeiﬂﬁg gﬁ ouses is
performed 25/ inteshactir:Br) epeh 1@ ©f h@@gﬁ&ﬁ'ﬁl@]bgg@@t@@%ﬁt@t is formed at the end of house

257.  Inthe illustrated example, each of houses 255 and 257 is footled with shoulders that protrude
from their circurhfeneece526hmRAT26, selpdcibrebeing istulbsipoindeld dinig ahe\rhshiemeeferring to

s 2 A PR FS R S P e g N A o Rl 2%
would understand that installing the houses as said — one opposite the other, actually
bounds and defines the cylindrical space in which the piston would operate. In the
illustrated example, the installation of the houses is performed by interlacing an end

10  of house 255 in bracket 263 that is formed at the end of house 257.

In the illustrated example, each of houses 255 and 257 is formed with

shoulders that protrude from their circumference — 265 and 267, respectively.

As was pointed out above when referring to figures 2a and 2b, brackets means

214 are formed, each one, with a circumferential bracket 230 that is formed around

15 the open end of space 228. Circumferential brackets 230 are suited in their
dimensions to embrace and include in them the protruding shoulders 265 and 267,

In addition, houses 255 and 257 are formed as said, as the likeness of halves of an

egg, an end of each of the houses is formed in a radius that is essentially identical to

the radius of the one formed at the closed dome like end of space 228 in which the

20 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

25 mot 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



15 the open end of space 228. Circumferential brackets 230 are suited in their dimensions to embrace
and include in them the protruding shoulders 265 and 267. In addition, houses 255 and 257 are

formed as sa‘é&q as tpﬂegzslsi}lﬁeness of halves of an egg, an end of each of the housesﬁi}s formed in a radius
that is essentla(?ly \dEntical to the radius of the ong formed at the closed dbimt iz e(%”o%space 228 in

which the 20 house component is included (see Fig. No. 3b).  Any professional would understand

that leaningpisidedbsanBaRob Aiticampdsion S5anbln G vihldherimymietpetislbargkstsf shoulders
protruding npl '

b A A U G A G i
closed ends@ilthpaspaves thirsre soralbdiintisssragiteemiegnid)y tomnddLite corepeuging fastic
pressing o 0, 4 This elast ing Is provi oth.:.atthe s of fastening
Componente e a0 e et s B TS TR age of
WO 2609/08890aR,CT111ibo0D 0@ 1081 2% sbtuasing fifferpistgra Pasitionirigipidtoticasseitidy 55 on the

circumferegltjd%&{t%ﬁckets formed at the edges of the bracket means, ensures that the strike of the
piston action would pass over - first from all, to the strengthening ribs formed in components 35 and

40, and would e biasi he bottom of bracket space (a therefgre, contribute
for avoiding thenﬂgi%olrlr%%s a&fé%%u%é&tlt%eg%gﬁc‘)%ﬁ) %]g thegb}lagg e .g a‘f‘#eg ?Sivb %{%I/%sggf the egg, in
other wordsadeouERI2 55D 5Einkight heenthde ofiftites perntchiintessistetiltbatenahies a

machining un lowing the thermal treatment of the components, and does not harmed.by a significant
distortion %Pelflsgl}l w?éll%#ber% t?lrt; ee??ﬁ%??r%eé]ttr%g%. Ges o e yamgmﬁcant%{ig%oguo}/l
10 resulting from the thermal treatment,

Any professional would appreciate the fact, that the discussed subject refers to
small and relatively compact metal made components, wherein the structure of
brackets 212 and 214 in the illustrated example might be based on polymeric

materials. This fact eventually contributes to reducing the weight of the apparatus.

15 Piston assembly 55 includes in addi__ticn, a Piston rod 269. Pistorn’s rod 269 is
adapted to being assembled inside the cylindrical space that is defined and bounded
from the instant of installing the houses components 255 and 257 one to the other
(the internal spaces 259 and 261). Piston’s rod 269 is movable inside the houses
components, for pushing the closed end of the second house component 257, that in

20 other words — serves as an anvil upon which then piston’s rod 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 cariridge or a gas generator that can be electrically triggered.

25  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,



Any professional would appreciate the fact, that the discussed subject refers to small and relatively
compact metal made components, wherein the structure of brackets 212 and 214 in the illustrated
example might be based on polymeric materials. This fact eventually contributes to reducing the
weight of the¥4B38tAtI87¥5Piston assembly 55 ingludes in addition, a PistfrBd%88%4&ton's rod 269
is adapted to being assembled inside the cylindrical space that is defined and bounded from the
instant of inbtafirgihestuoe g ecrigdobe rite 2Scmat &6 3O pertadtindthehiafthe titesrabsdaces 259 and

261). Piston's yod 269 is movable insid houses components, for pushing the closed end of the
second ho é’éﬂé%%%ﬁ 0?5%??%?%%@%\’8?&23 &‘@%Ya%%ﬂﬁlgh‘vﬂ% JH‘WQh then piston's rod
269 impinges o tion of pyrotechnic charge 60 (see Fig. No..3b). Piston's ro 9 might be
manufactured f%&le(gieggw or%%éﬁpl%%ﬁg}ié{% )?AJ?% Raditorraf G&Ace that id ngfagz?ﬁp%al%n assembly
55 is a pyrgmerhaicrcthatge60st attisdafpres sugeotartofi geroneigid igemerisbidhavdactbehelectrically
triggered. 25 otechnic.charge 6Q is connectable to the one_e fir se t 255. As
said, D%roté%%?#éecﬂﬁorﬁ%cgon%ng& -le%ﬁlftz)%% trEAt Acftia ﬁ%sfégfgju@é%?ﬁon to drive
piston's rodi2&88towards the closed end of second house component 257 that, as said, serves as an

anvil for it, and from the other side,
In the illustrated embodiment, pyrotechnic charge 60 is composed of assembly

271 that is formed with a thread and tightening nut at its one end, and with an
electricity connection on its other end, and with a sealing component 272.
10 Assembly 271 is adapted to be installed in a threaded bore 273 (see Fig. No. 3b) that
is formed at the flank of first house component 255. The flank of house 255
constitutes a base for seal 272 unto which assembly 271 is fastened. On mounting
of piston assembly 55 in the apparatus (see Fig. No. 3b), pyrotechnic charge 60 is
positioned at slot 232 that is formed along bracket means 214. Passage means 276
15  that, in the illustrated example is formed as a bore at the closed end of first house
component 255, is gas flow communicate with threaded bore 273. On detonation of
pyrotechnic charge 60, the gas flow that is created is led through passage means 276
towards expansion chamber 278, that upon installing piston assembly 55 (see Fig.
No. 3b), is defined between the piston’s rod 269 and the closed end of space 259,

20 Expansion chamber 278 sealing is kept by annular (O-ring shaped) gasket 280
that is adapted io 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.

25 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



WO 2009/095910PCT/11,2009/000106 23 the gas pressure generated by the detonation of
pyrotechnic charge 60 serves for pushing first house component 255 and moving it away from piston's
rod 269. Pyrotechnic charge 60 might be a pressure cartridge or a standard gas generator that was
selected fron*@ gPOUFBt eommercially available gyoducts that 5 include deﬁUEt%“R??B%Wf)y their brand
names as RAFAEL 55914 and RAFAEL 54753. In the illustrated embodiment, pyrotechnic charge
60 is composedwif fssenibly @il tarisukdyme thwithchohnes deedeti gl tenimgmiat atdseoremend, and

with an electrici ction on its other end, and with a sealing c nent 272. 10 Assembly 271 is
Pcapted (0 be T oA B daiad pa s ot RS o O R B Aot ot
house comnonizy 2bay diwe flemkind bthise 255 constitutes a base for seal 272 unto which assembly

271 is fastened. On mounting of piston assembly 55 in the apparatus (see Fig. No. 3b), pyrotechnic
charge 60 is poféititreil attsitt 232 odi iscivrrapchaldng) inkacisc A dams a4 d Pasgagegmpans 276 15

that, in the illustrated,example is.formed as a bore at the closed epd of first.h .component 255, is
s 1w GO URHERS w5 B SRR ALY SyFEIERID 2L AL e gas flow
that is createsetstetiibustigbrpassag2digdns RdGigwdardae 28ankionehanibenans thatispon
installing pistgn assembly. 55 (see Fig. Nq. 3b), is defined between the piston's 1od 269 and the closed
e of Sots b BRI A5 S 16 03B B oA G 3 o) Ghsket 260
that is adapteghéosbeombupiad insiticoncanVes28 il is ammed @Rihghcipemiigrassetpipiston rod 269.
In addition, applying a vacuum durable type of grease on the gasket may contribute for the sealing

& b

performanteraisd BLEH BistAae FAARMR; oftR¢RERsIANPLGRFTIPE S PO IRTBEN R<tated
example, RISRATIRMPVa88 HRAkS HiSBRSEHRIAGAN angular movements of the piston’s rod

269 relative to second house component 257 and inside inner space 261 that is

formed in it.

The enablement of angular movements of rod 269 exists following the
detonation of the pyrotechnic charge and is based on forming the piston’s rod with a
15 “neck” sector 288 that is relatively thin. The “neck” sector 288 remains located at
the opening of space 259 that is formed in first house 255, and even afier the
piston’s rod hit the “anvil” — the closed end of second house component 257. In this
manner, the piston’s rod component remains harnessed to second house component
257 that it hit on detonation of the pyrotechnic charge, as on an “anvil”, but
20 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 oune 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

25  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



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 287 8141°48"aid, serves as WO 2099/095910PCT/1L2009/0601BE%4 ¥R Bhvil for it, but
simultaneously - the anchoring enables also angular movement of rod 269 from the instant that the two

houses 25ByAp BTG cheegsaritirtrigkginvinthavspdnelfridm pisterherred taadlsewas
embOdime&h@é&ﬁé@&f&éﬂﬁ?&&é&é@z@ﬂﬁ%@ﬁ%&W&éa,(fof example - a (letter) C shaped type
0 secon

of a springy pin). Springy pin 282 Is gffixe J : house component 257, by matching bor.es 284.
formed at the walke{ hahsf25 RO TALBABIPBAAMEMBNCRASEME It Hibual ARGy pin 262 s

affixed to the second house component 257, while it passes through opéening Z85 that is formed in the
piston's rod@b%bT hé\girariisiohlof@peplintn2ssnd iemger thamdseat ait0 Kpimgy pris28e 2hd hence
enablgs Ilnlg%ju%r%(sj %ngﬂﬁr mov%nents of ta%é:)lston s rod 269 relative to second house component

257 ahd inside inher spacieOEiS? %%e%}?ne init.  The enablement of angular movements of rod

269 exists following the detonation of the pyrotechnic charge an&,,i based on.forming the piston's rod
with a 15 "neck’ é%%:%rn E‘g@%ﬁ%%%eﬁgﬁ@%fﬁ%%&%ﬁgﬁ%ﬁg%%‘%%% orsrﬁ%g Perﬁgfﬁ%ﬁ%%%é'd‘%ﬁhe opening
of space 2kMighad is feasned iexfirsithduse 2 modt dven dfierltve, pispomentd thit Hepdaumial! - the closed

end of sec ré(;cithouse component 257. In ﬁkgﬁlrg?nner, the adfﬁ)m onent remalﬁl%harnessed
Ito ec

stgp's r
to second usﬁégcéw{%%n%net hat itCﬁ etGRaton o %f;hggp;?i% hicvgﬁ}ari'ae?%sg on an "anvil",

but 20 simpijtaiechusly chiffisingetiangdl aratosemegtds dllowedftdltire, piston's rod, while
components 35 and 40 are getting separated and moving away one from the other, while in each one
of théf there islpianedtdardecwith coeniphsént¢iatitipisemfety. MoaBb R 88ninphales sinfesy

experienC?gciE E@?ng&'{jex‘{‘é%ﬂ,a@ﬁ%%@ﬁa?é?et@%cf%‘i%ythﬁ‘ﬁlﬂiiél that is suited to be installed in
bore 292 that is formed at one end of safety lock 290 (in the llustrated example pin
291 is a springy pin), and a handle component 293 that is suited to be installed in
bore 294 formed at the other end of safety lock component 290 (in the illustrated
15 example the handle component is a (letter) C-shaped type of a springy pin).

Safety lock component 290 links together the two house components (255 and

257, respectively) with the piston’s rod 269 (see Fig. No. 4b). In the illustrated
embodiment, the linking one to the other of the two house components (255 and

257) and the piston’s rod, is accomplished by installing safety lock component 290

20 inside bore 296 that is formed 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

25  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



25 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 conflguratlon also ensures that the
piston's rod VV/‘O%JF@%@%% separated from the secgnd house component 2g9 TtHa hgﬁ%’ﬁ W&tonation of
the WO 2009/095910PCT/IL2009/000106 25 pyrotechnic charge, is stricken by the head of the
piston's rdmwt@h@(frdhgIpﬂ@ﬂ@éﬂd@d@é&ﬁﬁﬂd@é@éﬁ%@hﬁt@ﬁl@a@m@%ﬁa@d ue foefls continue

romoving LA Cond 16 Febe IABATE 20 SRy i Ko/ oh i g o AL 0 o

288 is an émmlate:i bﬂmmehazmdbmwbetocﬁﬂmmwcamglmhatm@m itavasthes exteavtedinor taken

out from |ts it events the aration ettn w fro e nts 35 and
40, even i case%h r% QK %tfiar gr v(\)/%%(‘glé \!gate f?%{ ver ent j {Q ureaqlggl

accordanQﬂadﬂbxthﬁtlbtu&tr@ledcea(&ﬂme safety means 288 mcludes safety

In accordance with the illustrated example of the invention, safety lock
component 290 is extractable as said, by a perpendicular movement relative to the
lengthwise axis 16 of the shroud (see Figures 4a and 4b). Auny professional would
understand that in this manner, it is feasible to include missile 20 into a launcher (e.

10 g the so called “missile in a box™ type), wherein a mechanical Safety lock secures
the devise all the time (not only the electrical safety precaution as is common). In
such a configuration, extracting the safety lock is conducted at a relatively safe
timing — when the missile is already inside the canister that provides defense from
the otherwise flying nose cone in case of failure or inadvertent detonation of the

15 pyrotechnic charge.

Reference is being made to Fig. 2e. In the illustrated example, apparatus 10
includes in addition, two means 305 and 307, for supplementing its aerodynamic
configuration. Means 305 and 307 are adapted to be installed one facing the other,

between components 35 and 40 (see Fig’s 3 and 4 inclusive).

20 In accordance with the illustrated example (see Fig. No. lc¢), 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).

25 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



lock component 290, extractable security pin 291 that is suited to be installed in bore 292 that is
formed at one end of safety lock 290 (in the illustrated example pin 291 is a springy pin), and a handle
component 293 that is suited to be installed in bore 294 formed at the other end of safety lock
component 298 &t fiistrated 15 example the handle component is a F&ttEHZEHEY type of a
springy pin).  Safety lock component 290 link3 together the two house components (255 and 257,

respectivelginpishdhe pistofisrothe @Shises kigydNed 4. mithieibugiraedhembadipeitethy linking one

to the othey of the two house components (255 and 257) and the piston's rod, is accomplished by
installing &iy lock component 290 20 inside bore 296 that is formed in second house component

257, and also \g{it in bore 297 formed jn first house component 255 and within bare 299 that is formed
in piston's rod 28 .%ﬁﬁﬁ%ﬁtg S’ﬁ’é"giﬁj %SI‘&? SR HAP U ST MEARRIRE hiHG 301 (see

Figures 2areridshicilaienpbieihy eading ot safely taak cenipenent 220 Safatmieskuaamponent 290 is
secured e:%%i_n%tag}aggqom or %%inadvertent extraction through_the mounting_of springy pin 291.  Any
d

professio BLRAEH MatTAnEReadm shsidR feesdogstse 46 aadigh)sakeriaiédg component

290 with theatdeguateddisknessanshsbianethush thakihasaiabalackovauld withgianddhg,shearing
stresses tQ which it will be exposed in WO 2009/095910PCT/11L2009/000106 26 case that the

pyrotechniRCRRFGEBD Stdfirs HLtisaredin suleddinmpbransstiragdinniac i d3R0Ig B component
290 wouldgeyent 5puesesireamaniakdanans and safeinherrowilirbatherndge might have been

caused as a result of splitting and removing of the shroud due to the detonation of the pyrotechnic

charge 5 iRatitsddRtPcHIRaboptaings 3 11 halcvsrfemaed inihe dassufnsdoé apapreddbthe
inveRton, safely7iogls CRIPOREH @f%@dﬁeﬂ)%acﬁ@%ﬁsﬁg.}ﬂe)ﬁeﬁ B%g@&g ifﬂt?{s@%o#%% f relative to

the lengthwise axis 16 0f the shroud (see Figures 4d and 4b). Any professional woul erstand that
in this maAhapdtb ke sarstd0Acind 8 Wisst d@mpstocadhumehef faem, with an opening 313

that is suited by its dimensions to enable free passage of fastening assembly 50 and
piston assembly 55. means 305 and 307 are formed, each one of them , also with a
transverse dent 315, suited by its dimensions for the positioning in it of the rotation
15 preventing means 250, and to the passing of safety lock component 290 (see Fig.
2b). Means 305 and 307 might be manufacture from the same material that serves

for the manufacture of the shroud’s components 35 and 40.

The nose cone type of shrond 15 that is illustrated in the accompanying

figures, includes in addition, wiring means (not illustrated) that etectrically connects

20 assembly 271 of pyrotechnic charge 60 to base sector 45 of the shroud and
moreover — an electrical contact means that electrically connects the wiring means

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

25 electrical 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 la, 2a and 4a), and suited to



10 g. the so called "missile in a box" type), wherein a mechanical safety lock secures the devise all the
time (not only the electrical safety precaution as is common). In such a configuration, extracting the
safety lock is conducted at a relatively safe timing - when the missile is already inside the canister that
provides deféh3éHEAHE otherwise flying nose ggne in case of failure orifAdi&H&{ ¢ G8tonation of the
15 pyrotechnic charge.  Reference is being made to Fig. 2e. In the illustrated example, apparatus 10
includes icaasitiotn amameand 80 pagiorauppe mebtiiiysierdiobivhamimstilgugation. Means
305 and Sgéﬁr%g?%?déo BS installed one facing the other, between components 35 and 40 (see
u )

Fig's 3 an INeTUSiv fr*aecordance with the illustrated example (see Fig. No. 1c), from the

instant of splitti chEn ) ' me !f, | air
turbulence insic’iqtg1 ? Pﬁ%gﬁjéﬁdt‘%%%m@%ﬁ?% t %1? (?gﬁfﬁ E%%?g%}ltjpte %E%éangg%% away one
from the otidr aflthesentwontwiporents (Enetralitg ansaid.tHenbeoduit KfE mriesilespiratipn)25Any
professional ld understand that we are consideting optional means, and that it.is feasible just as
well tofensnl}%%?)?g\e/eﬁﬁge}leo eﬁ%\e/v&aﬁ e |maf;)§)catr%%§lssa% g%%/ ot %?%egrﬁsﬁsa&c% <131nsvgr(]‘:£é§?at and careful

aerodynansiasiesign déceimideents:30 dad 4 dredrefihedrfaymoftbrengtheding riisdg that are
formed in components 35 and 4Q, an array that frgm the.instant of splitting and removing of the two
WO 2009/@%‘%51755%%9%%8%%6??6‘612%%%ﬁéﬁtgfi%ne from the other, is exposed like ailerons to

the influence of.the.air fl IQ the illustraﬁted eﬁamgl%ﬁl‘llg se glem%nt%?asgé?g%%%%r% means 305

I vie e gbove gven desCripiiol g o
and 307, are |dent|caWc8mponen?so e?ot € other, that are ormecf%ke ac re

figures, any professional would appreciate that in view of the operation mode of
10 apparatus 10, there is also embodied a general method, that might be implemented
whenever professionals are required to provide adequate solutions for tasks of

splifting and removing a shroud from the body of an airborne vehicle.

The method includes the stage of the pyrotechnic activation of a piston

assembly that is disassembled upon completing of the piston’s stroke (in the

15  illustrated example — piston assembly 55). The piston assembly is positioned at a
distance (see mark L labeled 75 in Fig. 1b), and separately from a fastening
assembly that serves to fasten two shroud components one to the other (fastening
assembly 50 in the illustrated example). The piston assembly, by its timed
operation, biases the fastening assembly to a stretching stress that brings about it

20 tearing (in the illustrated example — a tearing that occurs in weakening sector 248).
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).

25 Any professional would understand as well that the method might also include
preliminary stages of enclosing the airborne vehicle into a camister 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



5 suited to be mounted on strengthening ribs 238 (see Figures 2a and 2b). Installing means 305 and
307 is accomplished using catching means 309 that are formed on the one side of means 305 and 307
suited to embrace strengthening ribs 238, and in addition, by using a set of screws (that are not
illustrated) wHEHFEILHE to be installed in an array of openings 311 thaREraLASHHEY Wi the flat
surface of means 305 10 and 307 and given to be threaded in the array of threaded brackets 240 (see
Figures 2amehdi2bjnmebhi 865 gndiBoihare fdomed eatinohegofitee s fatith meapebirig313 that is
suited by %s di?ensi%rl}g to.%lableér%e assage of fastening assembly 50 and piston assembly 55.
means 305 ah %6k gﬁ?%ag '8i%e of them, also with a transverse dent 315, suited by its

dimensions for ositioning n it of the rotation, 15 preyenting. means 250, and to the passing of
safety lock com%}c?r’l%‘rﬁ égg)h fsggsﬁng ti%lj[ %ﬁ%eﬁnék?aé?avﬁ}é%ﬁﬁ%h%%eom%a%3?585% foNvthe same
material tHagsesyemfomptdessioneghcturel f apprsbigadibatonypangnts 36, amd 4@l asThthawose cone
type qf shroud 15 that is illustrated in the, accompanying figures, includes in addition,, wiring means
(not i%stré%géset%g %3‘-&%?83 9%%:%%81(:1‘% %s@é)?n%%; %é éﬁ%wg‘éﬁ}%“cﬂf&a%‘w%&%% e sector 45
of the shratuel prdempiaoustcrnaelitctigakiesniteiimpans thatblesiricadly odnnestadihg witing means to

missile 20 (from which the.timed conunand to detonate, the pyrotechnic charge is sent). Any
professiorAANEHT dﬁl&%ﬁ AL P RORLR RO FiRh 16555, 55 %I%%Yﬁ&é'ﬂ?ﬁﬁ YESHte that is

ordered agpainteglal pekitdh @ ssnolATdg(afshysate elunictEbyeeyo8) ah herblesl icahrpatact means
(that can be cut off upon a&hg}g}g %nd removal ﬁf the shroud - not jllustrated) might be an assemblage

of springy T SHARNESo sk 38dAetisHrintshdorsrtith BEf6HRRBGAGFIRhd%Symmetric
components 3eignstdRIseaitguieplesaa andtaonand suited to

In contra distinction to the knowledge prevailing in the prior art, apparatus 10
is durable from the aspect of imperviousness (sealing up) and escape of gases, since
the construction of piston assembly 55 does not rely on threaded connectors but

15 rather employs a structure of two houses interlaced one in the other (in the

illustrated example - first house component 255 and second house 257).

Severing the aerodynamic continvum in apparatus 10 is minimal — openings

222 are required only in order to enable access of a screw’s key (wrench) through
them (in the in the illustrated example — an Allen wrench). Even in the

20 configuration wherein there is an apparatus equipped 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
25  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.



WO 2009/095910PCT/112009/000106 28 connect to an array of counter-springy contacts (not
illustrated) that are installed at the head of missile 20.  Any professional would understand as well
that other types of wiring means and electrical contact means (amenable as said, to be cut off upon
separation), g"%fﬁ?ﬂ’%’é" plemented in an appargtus in accordance with H!Féf{%f‘ﬁf%‘}?%r example -
detachable wiring that can be removed from the pyrotechnic charge, a detachable connector of

electrical pins dAcedgiban, in|a vesicormheabodiavk o HEe ApHERI MBS rTimgSE A ds
accompaymc{waa annpipiasHonApascapRrariate, batimiayltbemrshatiggumgde of 10

apparatus 10, there Is also embodied a general method, that might be implemented whenever
profession&itnaicgagoirednargionide adequate solutions for tasks of splitting and removing a shroud
from the body of an airborne vehicle.  The method includes the stage of the pyrotechnic activation of

a piston assemplydhatisidi hledd pemERBRIRING atIheRISIOE stiake(id thes 1dudllustrated

example - piston assembly 55). The piston assembly is positioned at a distance (see mark L labeled

75 in Fig. 18) e P asiflea Iy meHya FhHEnTRG J88ih BIITHR HCOBIPEaTBa St AR S Eh B Uit omponents
one to th%l@ﬁ@&ﬁﬁ@%ﬁﬂﬁkﬂ@%%ﬁ'ﬁ@ﬁl imtheolisstiaied examepip)sdhapistyy assemeRlyyLy its timed

operation, biases the fastening assembly to a stretching stress that brings about it 20 tearing (in the
illustratedtbsamplbnuaiesi o tvap erdiifsmt ik spltE scdtaPaig). The actuating axes of the two

assemblies (in the illustrated example- axes 41 and 36), are essentially parallel one to the other and

essentially orthBE@H aapaaaa) i Wﬁﬁ‘@&i%’éﬂ&[ﬁF&ﬁ@hl?eﬁm%S@ﬁ@Hﬂﬁ @is of the
shroud (23 16, i0G H{us SERMP B2 EARY Bﬁofﬁésiﬁﬁﬁlrﬁ\t@ii|%&[ﬂ%ﬁ§éﬁﬁﬁ,aﬁﬂt@1§hat the

method mightalso include preliminary stages of enclosing the airborne vehicle into a canister while an
extrdftablsatefietychsampgnetelM@istrated example - safety means 288) prevents separation one from
the other of the two shroud components even in cases wherein the pyrotechnic charge was
inadvertently ordiiereeersnmingdivh delicinngiss thjrre embodied in the described prior

art, in view of the description divulged above while referring to the accompanying
figures, any professional would appreciate that apparatus 10 and devices similar to
it that also implemented the principles of this invention, might be designed so that
15 the stability of the shroud is not impaired until issuing the split and remove

command.

Activating piston assembly 55 and therefore causing the tearing of fastening
assembly 50 (as it occurred in the weakening sector 248 of the tearable on
stretching component 242), might materialize without impairing the integrity of

20  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, sufficienily active
in a manner that it prevents impinging of the shroud or other components on the

25  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 texms of parameters such as



include an additional preliminary step of extracting the safety means before launching of the airborne
vehicle. In view of the description given above, while referring to the accompanying figures, any
professional would appreciate that apparatus 10, as well as other 5 devices that are essentially similar
to this one a%qﬁglf(’(m%?é?nent the principles of thg present invention as itV B above solely

by way of presenting an example and while referring to the accompanying figures, is a novel and

advancedsififs ARREs SmEdh ane raecriraishioud AT 1R ISER Haltsieb dhSeSgdHicle, that
overcomes e sauhack e SBIPpRS D SRS Sbaers. UL Gt IRAD SR rIOT art relevant

to the preséent invention -  In contra distinction to the knowledge prevailing in the prior art, apparatus

10 is durable fram thedsPReiRLRRRIVIRESHASSHREHIRGHB) 2pFAs P ARl gasesoshaeithe
construction of piston assembly 55 does not rely on threaded connectors but 15 rather employs a

structure 3feWd retEandapraadorryiromasiRe canditionr Sial e it e 2 eH8e8&component
255 and seoonfbhause Zddant tﬁ?evgﬂp%i&&ﬁl%@%ﬁﬁﬁ%&%ﬂ%ﬁ%ﬂéQ@?@ﬁ@é&%&@sk@&ninimm -

openings 222 are required only In order to enable access of a screw's key (wrench) through them (in
the in the #fifratepescattipléC has Atitativimonidalt Fveighh ane ooncomfigrpafisiuiterRicTe is an
apparatus ?%ﬁﬁ%ﬂ‘% an extractable safety means, enabling passage of the safety lock component
290 only r%mima Size of openings 301 are required, which are relatively small in their dimensions.

The clamping rigk 01 nafs heiRg GAUANLARERANOMAT di% NRLARISTHRIRAPRA S LGpand this

because - in accofdance with the invention, use is made of a 25 piston assembly 55 that disintegrates

at the encebpite pikthistrokesiand nusehtyinrsapbempondngsaiadereipbeccaerfit a8 in the other.

10 those changes or variants in the structure of the apparatus for splitting and removing
of a shroud from an airborne vehicle and its method of construction and operation —
the subject matter of the present invention, would not exclude them from the

framework of the invention.

In other words, it is feasible to implement the invention as it was described
15 above while referring to the accompanying figures, also with introducing changes
and additions that would not depart from the constructional and operational steps,

characteristics of the invention, characteristics that are claimed herein under.



WO 2009/095910PCT/11,2009/000106 30  In addition, in a preferred embodiment of the invention,
the piston's rod is provided with angular motion capabilities that also contribute to the minimal risk of
clamping upon separation. apparatus 10 might also be manufactured in relatively low costs, and this
due 5 to the popsiie ®y®metry of its two major parts (components 35 and 40 in the illustrated
example as well as in the construction of means 305 and 307), helped by the small number of
components anddheippelativesimpliciy: and winalihgpparatidsiiéhmightidsminehidelq tetiable
mechanical safety lock for the pyrotechnic charge (as is described in the illustrated configuration,
namely 10 safety? RPEkAEEHABWETE90).  While overcoming the deficiencies that are embodied in the
described prior art, in view of the de,scrip ion divulged above \ghile.{e errigg tlo h(%paccomFanying
figures, any professionfiSWoul Heprac %hté’f%ﬁ%g}%?ﬂgrfﬁ’ RBRIEVEES EisH 1S it TatBuso
implemented the pripgiples.af HHs-iyepianatightherasignred seetbaictbterstaailitylabide shroud is
not impaired until issuini?the split and remove command.  Activating piston assembly 35 and

therefore causing YHE! te Ao sEAEIIAG LY dRBH B RD AR AP AE WEIHME Séctor 248 of

the tearable on stiefching comRANERLRAR) pRid sRteHIdIZE Witheukimnaiiudb e ligerity of 20
components 35 and 40, and they are given to be separated and move apart one from the other, as a
whole and withoutprogeielrig Wé@iﬁ@ﬁ%@i@@,‘%lﬁk‘é@%r 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 thatif BHeVELHTHIRGING HItHEERLTIbr B SOBBABTHE M5 BiciB 9% airborne

vehicle body. one to the other, and wherein said fastening assembly is configured to be torn

by stretching along a first axis of operation upon detonation of a pyrotechnic

. charge; and

a piston assembly comprising a piston element operable by said
pyrotechnic charge for providing a piston stroke along a second axis of
operation and wherein said piston assembly is configured to disassemble upon
completion of said piston stroke, and is configured for timed tearing of said
fastening assembly and active removal of said two compbnents of said shroud
one from the other, in an essentially revolving motion and while tearing and

moving farther apart said shroud from said airborne vehicle; and
wherein

said fastening assembly configured, upon detonation of said pyrotechnic
charge, to be torn on stretching and positioned at a distance and separated

from said piston assembly; and by

the first axis of said fastening assembly that is torn on stretching, and the

second

32



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 WO 2009/095910PCT/1L2009/000106
31 velocity, angles of attack and accelerations). Similar apparatuses under the same operational
conditions would praviefe ssiidhi s tes Wiseintdy rtiaintainiseyeatddiiy)pon Aqppanatisn 16fithaccordance
with the invention, .might be desjgned so that it would withstand accepted environmen onditions
that are vaic for S1) ARG & GRSt s FEIARL Do o LA mAE COr R PR e 20),
and as stressed againo tepatatyssiiibaserstatiidly lightweitiiozane card bedmbrdifadionedin series
production and  Any professional WO({IH%#Jnd r tan%lthat the J)resent invention was described above
solely in a way of BFEEERE AT HAHBRECS \%Iﬁcgsoﬁp% EfptivE needs and 10 those changes or
variants in the structure of the apparatus for splitting and removing of a shroud from an airborne
vehicle and its method of construction and operation - the subject matter of the present invention,
would not exclude them from the framework of the invention. In other words, it is feasible to implement
the invention as it was described 15 above while referring to the accompanying figures, also with
introducing changes and additions that would not depart from the constructional and operational steps,
characteristics of the invention, characteristics that are claimed herein under.
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CLAIMS 1. An apparatus for splitting and removing a shroud from an airborne vehicle, the apparatus
comprising:  a shroud that includes two components, longitudinally linkable one to another, and
wherein upon being fastened one to the other, form said shroud with a lengthwise axis and an inner
space, and havingma faseasectonr apditcsacitoemieragce dirawbfiom paravbsaid shideld,iand wherein
said base sector&ilscc%%nectab.l%t& said airborne vehicle; and  a fastening assembly for fastening

said two components ot Said" é%ro&%né%oetﬁéndther, and wherein said fastening assembly is

configured to be torn by sireiching. alond A ireLais gt aparalion HeaR detapationof ajpyrotechnic
charge; and  a piston assembciy c%mprlsing a piston elemen operaba[e y sal pyrotec(hnic charge
for providing a pistdisstickenplomigta sdoomddaxistbf-operation and wherein said piston assembly is
configured to disassemble upon completion of said piston stroke, and is configured for timed tearing of

said fastening assembly dngt dctviestelorved ef saiiawovctimp aenisaf saddashpediogethasm the other,
in an essentially reygi¥ing motion and Wi lering anc mowng fartngr apar spid shiqud, from said
airborne vehicle; and wherein - said 1as ening assemb?y con |gure(§, upon detonation o_?said
pyrotechnic chargehterde tord Grsidtretthing antpositiobedatadistantepmdsephratedeftom said
piston assembly; ndmb Ontsq?epcr axis of said fastening assembly that is torn on stretching, and the
second axis of said piston assemb%’t%% is disassembled upon termination of the piston stroke,

wherein the first axis anc, e, secand s i seseqiallparalelang fo s olngl, wls gasenaly in
an orthogonal and radial direction of operation relative to said shroud’s Iengﬁﬁwse axis. 2. An
apparatus for splittixigrantistdmal/siagl alshroidrfdoritar aldicoe y ebikiegith deaoidsuicel witkiclaim 1,
wherein - dimensions to hold said pyrotechnic charge and wherein said second bracket is
positioned at a distance and separate from said first bracket, and suited to
include said piston assembly that disassembled upon completion of the said

piston stroke.

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

accordance with claim 1 or 2, wherein -

said two components of said shroud, are made from a polymeric

material.
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said two components of said shroud are identical and wherein each one of said components is formed, -
with -  a first bracket formed as a bore with a shoulder and an opening that enables access to said
shoulder from an external side of said shroud and wherein said first bracket is suited to embrace said
fastening asdemBly rradetosbtomiivingtratthimyang a dixecbhdbrasketifornsedelsle dpace that is
cIo_sed_at_its e_nd JQC‘?‘&E%C%% ‘tﬁlh%eageg}qhgidre &1}‘ Cﬁgid&@{fggd ﬁnx% %ﬁ/i_}h a ;Iot along its Iength that i_s,_ _
suited in its dlmenS|onsrfo hold' & pyrotgc?mlc cﬁarge ahg!w erein said second bracket is positioned
at a distance and sepayal ﬂ‘gg&gﬁ{?éé@tpracket, and suited to include said piston assembly that
disassembled upon completion of the said piston stroke. 3. An apparatus for splitting and removing a
shroud from an airborne vehicle in accordance with claim 1 or 2, wherein -  said two components of
said shroud, are made from a polymeric material. 4. An apparatus for splitting and removing a shroud
from an airborne vehicle in accordance with any of the preceding claims, wherein - said base
comprises - weakening means formed around a circumference of said base; and connection means
for connecting said shroud to said airborne vehicle that is located at a lower part and at a distance
from said weakening means. 5. An apparatus for splitting and removing a shroud from an airborne
vehicle in accordance with claim 4, wherein -
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said weakening means are grooves formed in the wall thickness of said two components and around a
circumference of each said two components so as to form a ring like outline. 6. An apparatus for
splitting and removing a shroud from an airborne vehicle in accordance with claim 4 or 5, wherein -

said connection means:folaHaching said sheausiengaid rinhame yehigigainskidesan array of
openings formed in said two components around said circumferences of each of said two components

and suited to receive coifretiog ﬁ‘i@fﬁﬂsf&‘ﬂ%bﬁf@&ﬁ@%i@@iﬁ)&i%@i%ﬁrﬁ%ﬂﬁwaﬂﬂﬂeﬁﬁn apparatus
for splitting and removing a shroud from an airborne vehicle in accordance with any of claims 1-3,

wherein - said badelff@ided 2 loviehpigbant ebhAitarc Sompiaid ¥erisr9e s b mponent of said

shroud to said airborne vehicle, and. . wherein said hinge being_configured that when said
component Start< %@ﬁé?g’té,fﬁrfé?@ét@ge?féfhTBW%%H%:B@WSHE&%]F’S% Hé*i’é%ﬁe‘g said hinge,

thereby removing said-&apenantifiemisaigeadarne vehicle. 8. An apparatus for splitting and
removing a shroud from an airborne vehicle in accordance with claim 7, wherein - said hinge

being configured so thatgaidiprsamxattadonsaid bivgdoairiesnsaid campiokntef shidighroud prior
to detaching said hinge. 9. An apparatus for splitting and rem%vingﬁa shroud from an airborne vehicle

in accordance with AP UrEAARErERe b FRYS I t8AR QY Bith SRS ARTGRIRRRYEn anvil

means; and as to form a ring like outline.

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

accordance with claim 4 or 5, wherein -

said connection means for attaching said shroud to said airborne vehicle,
includes an array of openings formed in said two components around said
circumferences of each of said two components and suited to receive

connecting means that are connectable to said airborne vehicle.

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

accordance with any of claims 1-3, wherein -
said base includes —~

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

to said airborne vehicle, and

wherein said hinge being configured that when said component starts o
separate, a force exerted on said component of said shroud detaches said

hinge, thereby removing said component from said airborne vehicle.

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

accordance with claim 7, wherein -
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is adapted so that when said component of said shroud separates to a predetermined angle, said
hinge is rotated until striking said anvil means which cause said hinge breakage along said weakening
slit. 10. An apparatus for splitting and removing a shroud from an airborne vehicle in accordance with

any of the preceding claisinheneimsaidfasieaingaseambliainsledes=A«0mPRARNLIAAE is given to
be torn on stretchg;g; and _ a stretching means that is_suited to be installed at a one end of said
component that cEa5es 1 errapteniny saileshroad Regrier drteshithsait i%ed to be installed at said

second end of said component that can be torn on stretching, and wherein said companent that can be

torn on stretching 1 PRGNt RELREARY SERRYAnEshTRYE SR (HPHRIRETRHGISsIBe brackets

that are fotmed inggaigd VR LAMPRNSALT of Saigdisheaud. 11. An apparatus for splitting and removing a
shroud from an airborne vehicle in accordance with claim 10, wherein - said fastening assembly

given to be torn on stretghing irdudasatbe-alretatiorcpieyelitagdneansneantiopevent biasing of
said component that is given to be torn on stretching to torsion stresses when fastening said two

components of said shioudhpied boking saichtvio components Ofsdishsbududmangeido tarother.
predetermined angle, said hinge is rotated until striking said anvil means

which cause said hinge breakage along said weakening slit.

10.  An apparatus for splitting and removing & shroud from an airborne vehicle in

accordance with any of the preceding claims, wherein
said fastening assembly includes —
a component that is given to be torn on stretching; and

a stretching means that is suited to be installed at a one end of said

component that can be torn on stretching; and

a shoulder means that s 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.

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

accordance with claim 10, wherein -

said fastening assembly given to be torn on stretching'inciudes 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
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12. An apparatus for splitting and removing a shroud from an airborne vehicle in accordance with claim
No. 10 or 11 wherein -  said stretching means and said shoulder means constitute two screws that
are each installed from said opposite end of said component that is given to be torn on stretching,
wherein at least eagnpeashproff ydes shoond it linifere neédofsaidseiohing ofeais sh&udn apparatus
for splitting and removing a shroud from an airborne vehicle in accordance with any of the preceding
claims, wherein -°%€ & /9¢n assembly that disassembled upon completion of he piston stroke,
comprises -  a first and second house components each fornied with an open inner space at a first
house component end and closed on a second house component end, and are suited to be installed
one against another, one inner space facing an opposite secondary inner space; and  a piston rod
component suited to be installed inside said inner spaces and is movable in said inner spaces in order
to push said closed inner end of said second house component that serves as an anvil; and  an
electrically detonable pressure cartridge or a gas generator that upon actuation serves as said
pyrotechnic charge and that is connectable to said closed inner end of said first house component for
driving said piston rod component, to move towards said closed end of said second house component
that - as said, serves as an anvil to said rod and simultaneously to drive said first house component in
a direction opposite to the movement direction of said piston rod component. 14. An apparatus for
splitting and removing a shroud from an airborne vehicle-in accordance with claim 13, wherein - said
piston rod is foiHied with a neck sector that is thin, and wherein said piston assembly further
comprises: '
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anchoring means that anchors said piston rod unto said second house component in a manner that - it
enables movement of said piston rod towards said closed end of said second house component that -
as said, serves as an anvil to said rod; and enables angular movement of said piston rod from the
beginning of the separaticamal faiddirsidonse companentdardsaicseconttonsedampanent 15. An
apparatus for splitting and remgvi an airborne vehicle in accordance with claim No.

ing.a shroud fro :
14, wherein - s&ftf S?iﬁ’d%‘gﬁﬁﬁ Ca iﬁﬁﬁ ¥ BiReEiH is affixed unto said second house
component and able to pass through an opening t is formed in said piston rod companent, and
wherein said opening éﬁ@n?é%@‘f% Hiﬁ?@ﬁs%%%gﬁlﬁgﬁf’% &ralﬁaﬁﬁgrcﬂ%\%%%mfsoéﬂ%‘? jt&ton rod
relative to said seganekbp gt poneBiidnshpdthin dislinesispacepdiferAthapRagates tobsplitting and
removing a shroud from an airborne yehicle in accordance with any aof the preceding claims, wherein -
said apparatus fufff8raoifiFosRe: WBW%P&&?&&Q%%%&E&% ?ﬁ%(&g ﬁ)ﬁlécé’?’i{eﬁ?%?w extracted
and removed fromydig pesitieRgitRigMents 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
inadvertentlyigr dae Wppatatiuy dod fplitappadaisadoingphtihgad drogmayingba:sikr oubifterim an airborne

vehicle in accordance with claim No. é& wherein, - aid safety means includes safety lock that
connects togetheragﬁ?ﬂ%f%(f&’fv HOEM B, B ATeCE P RSy Ao vays movement relative to said

length axis of said Shros%?d pistoﬁ assembly that disassembled upon completion of the piston

stroke, comprises —

a first and second house components each formed with an open inner
space at a first house component end and closed on a second house component
end, and are suited to be installed one against another, one inner space facing

an opposite secondary inner space; and

a piston rod component suited to be installed inside said inner spaces and
is movable in said inner spaces in order to push said closed inner end of said

second house component that serves as an anvil; and

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

said piston rod component.

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

accordance with claim 13, wherein -
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of the preceding claims, wherein - said shroud further comprises  two means for supplementing said
shroud aerodynamic configuration upon said splitting and during said removing, that are suited to be
installed one opposite taidpotherhétiydenmssiovitoacmvipeeantdioft Saithshroutiwherem sapbaratus for
splitting and removing a shrog%f om an airborne vehicle in accordance with any of the preceding
claims, wherein - ngg%ﬁ%‘?ﬁ r{H@%ro?ﬁB?Psré%gs‘ wiring means for electrically connecting said
pyrotechnic charge to said base; and an electrical contact means positioned at said base and
electrically connects between said pyrotechnic charge and said airborne vehicle in a detachable upon
said shroud separation and removing manner. 20. A ground to air missile in which there is installed an
apparatus for splitting and removing a shroud in accordance with any of the preceding claims. 21. A
method for splitting and removing a shroud from an airborne vehicle, the method comprising:
pyrotechnically actuating a piston assembly that is disassembled upon completing the piston stroke,
and thatis 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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wherein the piston rod movement causes the biasing of said fastening assembly into a stretching
stress that brings about its tearing, and  wherein the first axis and the second axis are essentially
parallel one_to the other, and essentially in an orthogonal and radial direction of operation relatively to
the lengthwise axis of saiblcshrgude22. thanetibarfossglpivigrancetirenoiningid seroud harsean airborne
vehicle in accordance with claim 21, wherein the method further comprises:  enclosing said airborne
vehicle into a cariSTBPYsHE Ign‘aérf(‘f‘ﬁ;g’cetragfé‘%é,—afety means prevents separation one from the other of the

two shroud components even in_cases wherein.the.pyr i r i r rduetoa
failure detonated; andigftr}%c%r%g%%g%%?étglﬁnﬁ%léqr%l%é?%% a%ﬁrc%?ggg%faglﬁ gﬁ%\é?ng]}e%%e.
second house component that — as said, serves as an anvil to said rod; and

enables angular movement of said piston rod from the beginning of the

separation of said first house component from said second house component.

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

accordance with claim No. 14, wherein -

said anchoring means is a springy pin that is affixed unto said second
house component and able to pass through an opening that is formed in said
piston rod component, and wherein said opening enables by its dimensions
linear and angular movements of said piston rod relative to said second house

component and within its inner space.

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

accordance with any of the preceding claims, wherein -
said apparatus further comprises

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 2 failure.

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

accordance with claim No. 16, wherem -
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said safety means includes safety lock that connects together said piston
assembly and is extractable by a sideways movement relative to said length

axis of said shroud.

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

accordance with any of the preceding claims, wherein -
said shroud further comprises

two means for supplementing said shroud aerodynamic configuration
upon said splitting and during said removing, that are suited to be installed one

opposite to another between said two components of said shroud.

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

20.

21.

accordance with any of the preceding claims, wherein -
said shroud further comprises:

wiring means for electrically connecting said pyrotechnic charge to said

base; and

an electrical contact means positioned at said base and electrically
connects between said pyrotechnic charge and said airborne vehicle 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 any of the preceding clamms.

A method for splitting and removing a shroud from an airborne Veh'icie, the

method comprising:

pyrotechnically actuating a piston assembly that is disassembled upon

completing the piston stroke, and

that 1s 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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wherein the piston rod movement causes the biasing of said fastening

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

wherein the first axis and the second axis are essentially parailel one to
the other, and essentially in an orthogonal and radial direction of operation

relatively to the lengthwise axis of said shroud.

22. A method for splitting and removing a shroud from an airborne vehicle in

" accordance with claim 21, wherem the method further comprises:

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.
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