WO 03/ 004351 PCT/1L02/ 00529 Autononous Flying Wng Field of the Invention
The present invention relates to an autononous flying wing or |ike unmanned
aerial vewpoBeogsd nore particularly but not exclusively PETAR2ZZWSINONDUS
flying wing or |like unmanned aerial vehicle which is collapsible for
storage and delivery. Background of the Invention It is often necessary to
survey regions of the earth's surface fromthe air, for exanple when

| ooking for survivors of |lost ships or aircraft, or follow ng earthquakes
or natural disasters. Aerial redotonamasddenzdVimg ol d as flight itself but
| ar ge- scal e reconnai ssance is generally limted by the availability of
manpower and aircraft. Furthernore it is expensive to keep a nmanned
aircraft inthe air, and in certain circunstances it may even be

particul arly dangerous, for exanpkgld df thdgave@nnai ssance i s being carried
out over eneny territory. Thus, 1n recent years unmanned aerial vehicles

and m cro-vehigles such as.th tono been developed.
The aut onom)u;r%? IR Sgt Wvﬁ‘bnqnsre}?ue@h Al ?%?“?%é?ﬁ%g c%ﬁ%/ YI SRIPaned Caf t
because it does _not have to carry a human pilot. Although it is powered,

its powercHglgighicderand sose ealeeweﬂﬂ bﬂh’é‘l’tfxlcb\ﬁeﬁelﬁ oz antnomays Fiing wing
aircraft and its manufacturing cost is orders of nmagnitude lower. It is

gener al | yr dikk vueraeded zeral detpéle ywielt iszoHapsiyle dorctoragnendodediveni.r cr af t |
foll owi ng which |
Background of the Invention
It is often necessary to survey regions of the earth’s surface from the air,
for example when looking for survivors of lost ships or aircraft, or following
earthquakes or natural disasters.

Aerial reconnaissance is as old as flight itself but large-scale reconnaissance is
generally limited by the availability of manpower and aircraft. Furthermore it is
expensive to keep a manned aircraft in the air, and in certain circumstances it may
even be particularly dangerous, for example if the reconnaissance is being carried out
over enemy territory.

Thus, in recent years, unmanned aerial vehicles and micro-vehicles such as the
autonomous flying wing have been developed. The autonomous flying wing is much
smaller than a conventional aircraft because it does not have to carry a human pilot.
Although it is powered, its power requirements are considerably lower than any

conventional aircraft and its mapufacturing cost is orders of magnitude lower. It is

generally delivered to a deployment zone by a conventional aircraft, following which



WO 03/ 004351 PCT/1L02/00529 it is released and, because of its small size
and | ow cost, it can be deployed in nuch |arger nunbers than has

her et of orwoOlaem3ppssi bl e. Neverthel ess, one of the |imtaPCeABIYM51%e use
of an autononous flying wing is ease of deploynent, in particular the
nunber of such flying wings that can be deployed froma single
conventional aircraft or that can be stored in a single conventional
underw ng  pod. Summary of the Invention Enbodi nents of the present

i nvent i onitpy exl¢ased and.abacewssrmiuts smali sige achipvorost] iticen ba deplozel wemeh
vehicle with col |l apsible wings, which is inexpensive, can be packaged in

snal | conlggeremmbandhaahadierétefopabash, pdssibleexanpl e, froman aircraft in
great nunbers to performa plurality of mssions. The containers nmay

typically be padsmkRks %Q%T‘élieﬂ?[ﬁﬁét%né%tﬂe”us% o?%ﬂ?éﬁﬂ)tnbﬁm%ﬁé ﬂ?ir{gq}’viﬁ 4

According to a first a§pect he present invention there fs-thu %rovided
Subst ant | RFy" S5ARERet At PR 1S APy Oport R dEREHY B8 PEon
being pivotally attached to each adjoining portion such that the w ng
portions @pdoxedl ap & sigles eonvggionm dairgpé b ihat fesp b plwydenta ser@eer abl y
there are at least four wing portions arranged substantially symetrically
about t hecamgnttonal Bnédredmbpod. each wing portion is substantially rigid.
Preferably there is also an autonatic depl oynent device operable to

Summary of the Invention

Embodiments of the present invention provide an autonomous flying wing or
like unmanned aerial vehicle with collapsible wings, which is inexpensive, can be
packaged in small containers and can be released, for example, from an aircraft in
great numbers to perform a plurality of missions. The containers may typically be
pods for underwing storage in a conventional aircraft.

According to a first aspect of the present invention there is thus provided an
autonomous flying wing comprising at least two wing portions arranged substantially
symmetrically about a center portion, each wing portion being pivotally attached to
each adjoining portion such that the wing portions are foldable for storage and
openable for deployment.

Preferably there are at least four wing portions arranged substantially
symmetrically about the center.

Preferably, each wing portion is substantially rigid.

Preferably there is also an automatic deployment device operable to

automatically unfold the wing portions upon deployment.



automatically unfold the wing portions upon deploynent. 2 WO 03/004351
PCT/1L02/ 00529 Preferably, the autonatic depl oynent device conprises at

| east onew@aBe436r operable to rotate the wi ng portions REFOLOA(829pi vot al
connections. According to a second aspect of the present invention there is
provided a nethod of storing, delivering and deploying a plurality of
autononous flying wings conprising pivotally connected substantially rigid
W ng parts, the nethod conprisin the steps of falding the fIying W ngs
about pi vot al Pedprabby itlen suteatalie eleploymgnpdeiee compypisny lead 8| ag8®I yi ng

Wi ngs in a container, placing the container on a conventional aircraft,

del i veri ngpetddte 0adtadd the wing poitioas absut et piosal cainectiafst , to a depl oynent
zone, and extracting each flying wing fromthe contai ner whil st unfolding

the flying V"W&Qord&ﬁ? k& stécegﬁj %%&‘X cfjf hge fir¥den® iNeRbon Rh&E Sk aRbYided he

container is an underw ng pod. According to a third aspect of the present

i nvention there.i rovi.ded. an_ .u nned_aerial vehicle comnprising. a
central 68?"??(5) Hf ﬁ%’\rl’]i%ﬁgg%%“fer“gﬁtqnda&%g e %Bf r?@tﬁ',o aauﬁ%r&r%qusp% Mt§ O Rn aft
portion and an aft; and at |east two _depl oyable mﬁng el enment s bej ng

pi vot al | ycogmﬁﬁg)@t@‘aotgﬂg coppestgdrsubstantially rigid wing parts, the method comprising

the steps of

folding the flying wings about pivotal connections between wing parts,

storing the folded flying wings in a container,

placing the container on a conventional aircraft,

delivering the container, on thg conventional aircraft, to a deployment zone,
and

extracting each flying wing from the container whilst unfolding the flying
wing, thereby to deploy the flying wing.

Preferably, the container is an underwing pod.

According to a third aspect of the present invention there is provided an
unmanned aerial vehicle comprising:

a central portion having a front, a front portion, a medial portion an aft poﬁion
and an aft; and

at least two deployable wing elements being pivotally connected one on each
side of the central portion, the deployable wing elements being openable from a
collapsed undeployed state, in which they are inoperative, to an extended deployed
state, in which they are operative, and wherein the deployable wing elements are

rigid.



side of the central portion, the depl oyable w ng el enents bei ng openabl e
froma collapsed undepl oyed state, in which they are inoperative, to an
ext ended wWoemBoysd1 state, in which they are operative, andCEARI2I0RY he
depl oyable wing elenents are rigid. 3 WO 03/004351 PCT/I1L02/ 00529
According to a fourth aspect of the present tnvention there is provided an
aut ononous flying wing conprising a controller for controlling the flight

t hereof, the ,aut us Wi.n ei ng borne pl oyabl.e. manner by
a not her ai rc’rqﬁ?‘?a n@ (féb‘ﬁ‘);?g%?ﬁ (gotﬁg pr frat \’/ﬁvﬁﬂjﬂﬁ%%ﬂe %8‘@98‘21 Wia a
data link to an input device in the nother aircraft such that the

cont r ol | @rtongmepe fyimgreingwpmerisingr ¢dnsrotiet fosconireldingfthe flight theredfethey bor ne
to the depl oynent zone. A preferred enbodi ment includes a central portion
and at | eashoineds Wiying wipgbeln@risrne acd dyplogbombigen byei mothet wintraftlty aat t ached
to each adj oining portion such that the wing portions are fol dable for

storage agﬂt g,a]%fr@%n% {h@!rw e Edtinect a%ﬁaeaa%ylmﬁ ia)eaxﬂﬁipﬁt bénke irﬁth’é

Wi rel ess Prefer ny, the wireless data link is any one of

group co sin an RF lin

Pref er abgg)t haég\ﬁaiﬂé Ghstli’gi Jg’rﬁec nkg ﬂ?)f 8 P&?Pfag’islmi?%ﬁ% grynb‘ﬁ} Owr a‘“’rﬁgs in a

storage device npunted on the nother aircraft, and the data Ilnk i ncl udes

an addr e¥&nlshbeing POH%&F}’&MGEIQY@‘*&E@?I@SS each flying wng i ndependent|y. The

W ngs can thus be addressed singly, or in predefined groups or as a whole.
A preferred embodiment includes a central portion and at least two wing

portions, each wing portion being pivotally attached to each adjoining portion such
that the wing portions are foldable for storage and openable for deployment.

Preferably, the data link is a wireless data link.

Preferably, the wireless data link is any one of a group comprising an infra-red
link, an RF link and a microwave link.

Preferably, the wing is stored as one of a plurality of flying wings in a storage
device mounted on the mother aircraft, and the data link includes an addressing unit
operable to address each flying wing independently. The wings can thus be addressed
singly, or in predefined groups or as a whole.

Preferably, the processor is operable to arrange data from the input device
into a mission plan for the flying wing.

According to a fifth aspect of the present invention there is provided a
method of aerial screening of a land or sea region, comprising

providing a plurality of unmanned collapsible flying wings in a collapsed

configuration,



Preferably, the processor is operable to arrange data fromthe input device
into a mssion plan for the flying wing. According to a fifth aspect of the
present iWO@aW0I4361t here is provided a nethod of aerial sece#anizigszf a | and
or sea region, conprising providing a plurality of unmanned col | apsi bl e
flying wngs in a collapsed configuration, 4 WO 03/004351 PCT/1L02/ 00529
bearing the flying wi ngs packed together in a container to a deployment
zone, launching the container, deploying the collapsible flying w ngs from
the container, tepeng thy fiviag odngspatkstdogqtherria awFeraingl 1ooidARJOYEN] ['yi ng

W ngs to autonatlcally navigate to screen the region through different
types of sewmseys. According to a sixth aspect of the present invention
there is provided a nethod of aerial screening of a |and or sea region

conprising the sieps; the&&ﬁ&h ng a plurality of collapsible flying w ngs
in a collapsed state an airborne platform releasing the plurality of
tfornnmhllst at the sane

??ggnﬂﬁ?oﬁg{hglﬁ%P ICl%ﬁ% lgﬂF%ﬂeﬂ§@§§ﬁég§§ﬂ§”§FF%%fﬁﬁ ’the plurality of
unmanned aerial vehicles to navigate so as to

opening the collapsible flying wings

allowing the flying wings to automatically navigate to screen the region
through different types of sensors.

According to a sixth aspect of the present invention there is provided a
method of aerial screening of a land or sea region comprising the steps of
providing a plurality of collapsible flying wings in a collapsed state on an
airborne platform,

releasing the plurality of unmanned aerial vehicles from the airborne
platform whilst at the same time unfolding into an operational state, and

allowing the plurality of unmanned aerial vehicles to navigate so as to

screen the region.

Brief Description of the Drawings
For a better understanding of the invention and to show how the same may be
carried into effect, reference will now be made, purely by way of example, to the
accompanying drawings, in which:
Fig. 1 is a simplified perspective view of a flying wing to which the present

invention may be applied,



screen the region. Brief Description of the Drawings For a better
under st andi ng of the invention and to show how the sane may be carried

i nto ef f ayD,03/0ef38r ence will now be made, purely by way of PEXANE®52% 0 t he
acconpanyi ng drawings, in which: Fig. 1 is a sinplified perspective view of
a flying wwng to which the present invention may be applied, 5 WD
03/004351 PCT/1L02/00529 Fig. 2 is a sinplified view from above of the
wing of Fig. 1, Fig. 3 is a sinplified view from behind of the wing of Fig.
1, Fig. 4 is Hest s simpbficdview Fommbpye PrBaIBE of Rig Wi ng of Fig. 1, Figs.
5a to 5c are sinplified schematic diagrans showi ng how the wng of Fig. 1
may be fol ded Hpedisfasimplifiedgew frogdbehind df chbwirmgy & Bpnpl i fi ed schematic
representations fromdifferent angles of a container for containing the

wing of Fig. Tigh G admpfifitd GRLANEN ifl FRAF 8Mhefwiflk of e ng pod for _
carrying a plurality of ° containers of the type shown in Fig. 6, Fig. 8 is
a cross-secti of. the pod .of .Eig. .7, show ng how a series of. tal ners
are arranged (rig%?' a5 |a|t§’/ %\%i 4% ?lﬁjplhﬁlgg 6%*%??“3‘3’8 %r%}ls ghcl’vgmg%ﬁ ‘évntg? artg égﬁﬁ' ock
diagramof a wireless data |ink between a container or pod on a carrier
aircraft =gy hedakled apax feoieragher and a plurality of

Figs. 6a to 6¢ are simplified schematic representations from different angles of
a container for containing the wing of Fig. 1,

Fig. 7 is a cutaway diagram of an underwing pod for carrying a plurality of
containers of the type shown in Fig. 6,

Fig. 8 is a cross-section of the pod of Fig. 7, showing how a series of
containers are arranged radially within the pod, and

Fig. 9 is a generalized block diagram of a wireless data link between a
container or pod on a carrier aircraft and between the container and a plurality of

flying wings.

Description of the Preferred Embodiments
Reference is now made to Fig. 1, which is a simplified perspective view from
above of an autonomous flying wing 10 to which the present invention may be
applied. The wing 10 comprises a central portion 12, which typically includes an
engine 13, and a controller (not shown). The controller may be a programmable
computer and more particularly an avionics control and command center as is well

known in the art of unmanned aerial vehicles. The wing may typically also include



flying wngs. Description of the Preferred Enbodi nents Reference is now
made to Fig. 1, which is a sinplified perspective view from above of an
aut ononmo s OfBPI43§L Wi Nng 10 to which the present invention ®af/Ibe/00aplied.
The wing 10 conprises a central portion 12, which typically includes an
engi ne 13, and a controller (not shown). The controller may be a
programebl e conputer and nore particularly an avionics control and
command center as is well known in the art of unmanned aeri al vehlcles.
The wi ngsensgrstapgioslar|dgvises @singedseriz fosthpumipsemontash apareferably opB2i9d sensors
and ot her devices, as necessary for the m ssion, which are preferably
operatedbybmcmheoﬁaﬂtrolIer. According to a preferred enbodi nent of the
present invention, the controller controls the operation of the flying

wing 10, as V&erséor&'ﬁgv’t’ﬂ d ﬂretfé}?ecﬁéﬁlb&flm'éﬂt”@{n@l%%re%f ﬁlﬁlenﬁ&?'tﬁé €8ntrdiRe
controller can be preprogranned such that no renote control Is required.

The controII can altern \ icate.with a renot e tatio vra a
recei ver " or? ehge?%%rﬁ[bono%tg% ﬁ%ﬁ%l‘mm it Weu oY W e e raarllnq ated into
contr ol connands affecting the erfornance éh flight course of the
flying wisit! vehicles. Thgjconigpler %inrr& prevrpgramr@%rsa ghaéaar%@a cantl ign
antenna (not shown) operatlvely comuni cating with the receiver. The
ant enna fegupedf diebioptrotimneat elderhatively esromsinicdte Witk acomatelstagpnivea a
preferably in control of the folding and unfol ding process of the w ngs,
as Wl heeilles csseedvigl Sratier ¢ehmagdalwisien afdthehSrakhedpp taakdle. The

commands, affecting the performance, e.g., flight course, of the flying wing 10. To

this end, wing 10 is preferably equipped with an antenna (not shown) operatively

communicating with the receiver. The antenna is preferably connected to ailerons 17.

The controller is preferably in control of the folding and unfolding process of

the wings, as will be discussed below, however local control is also applicable. The

controller preferably includes a transmitter for real-time reporting to a remote station,

which remote station can be air-borne. The controller effectively controls the

operation of any payload and other components and functions of autonomous flying

wing 10.

On either side of the central portion, 12, are wing halves 14 and 16. In the

embodiment of Fig. 1 each wing half is formed of two wing portions, an inner wing

portion 18, 20, and an outer wing portion 22, 24. In the configuration shown the

inner wing portions 18, 20 are angled gently upwardly and the outer wing portions 22,

24, are angled gently downwardly. Such a configuration is known as a seagull wing

and has particularly aecrodynamically favorable characteristics. However, the skilled

person will appreciate that the invention is not limited to such a configuration, and



controller preferably includes a transmtter for real-tine reporting to a
renote station, which renote station can be air-borne. The controller

ef fecti veWwp oso3spl s the operation of any payl oad and ot Rer/Icemesavent s and
functions of autononous flying wng 10. On either side of the central
portion, 12, are wing halves 14 and 16. In the enbodinent of Fig. 1 each
wing half is formed of two wing portions, an inner wing portion 18, 20,
and an outer wing portion 22, 24. In the configuration shown the inner

wi ng por th#hequedy wel srdudmyinaiperéiany Hheingwiacad vt sifferenteangieserr wWhetgiorti ons
22, 24, are angled gently downwardly. Such a configuration is known as a
seagul | vwhaentiramdnd ssupatahtiglyl glahar. aer odynam cal ly favorabl e
characteristics. However, the skilled person will appreciate that the

invention is Mgt dnipffet ?Sjlp}éfeﬁﬂﬁlhoﬁrﬁé’ﬁgicgﬂfﬁ@é hRBharf ndt PAA34R0RP1
PCT/1L02/ 00529 may equally well i nclude w ng -portions being placed at

engi ne- 13°00et BF 481 sPRLPhton’ £ TG Khife MheRaiibury S RbRLHA LR IR, T

| ocated in the central portion 12. The drive mechanismis operatively held
by the SARlapPorgen thlopnd serypd faaprgudinpotheppigRnagnetly yiag aiesdnvisd %1 yi ng
wing 10 with a drive force. The drive nmechanismcan be |ocated anywhere
wi t hi n t ikive dotceal Theairtvieanechhfismhanvbedpcated emvaieng withinathp rcesteal tpoytiqar ef er r ed
configuration, the drive nechanismis located aft. The engine 13 is
pr ef er ably, Bowever Cidcbfdhg t®h PreseMBR¥RYred| dofifibEatibg] the drive mechanism is
located aft.
The engine 13 is preferably an electrical motor, however, liquid-fuel
operated motors are also envisaged. To power the engine, autonomous flying wing
10 further includes a power source, which serves for powering the engine 13. The
power source can include, for example, a plurality of electrically connected batteries,
which can be distributed at various locations along the wings 14 and 16 to provide
autonomous flying wing 10 with a required weight balance and to efficiently eniploy
the small space within the autonomous flying wing 10. The drive mechanism may, in
one preferred embodiment, be a propeller.
In one embodiment, there is provided a non-motorized air gliding
autonomous flying wing. Such air gliding autonomous flying wings 10 can be
dropped from an airplane or other air-borne platform at medium to high altitude (e.g.,
about 20,000 feet) and glide for long distances for several hours.
According to a preferred embodiment of the present invention, autonomous

flying wing 10 includes a payload. Any payload can be used, one example is a

camera.



operated notors are al so envisaged. To power the engine, autononous flying
wing 10 further includes a power source, which serves for powering the
engi ne 13wO0Th@o43ppwer source can include, for exanple, a PCEAROZ/A0F29f
electrically connected batteries, which can be distributed at various

| ocations along the wngs 14 and 16 to provide autononous flying wng 10
with a required weight balance and to efficiently enploy the snall space
wi thin the autononous flying wing 10. The drive mechani sm , _1n.one
preferred enbodiffeRtdingdo prpfesisd| srehodimentynihe sl msight @tﬂg%{%g ila Srovi ded
a non-notorized air gliding autonomous flying wing. Such air gliding

aut ononobstwekly Brg/ Kigngoptthtesaat abeut 30-8p pmchdurcahadtitude oH D an@0lom, &rkier
air-borne platformat nmediumto high altitude (e.g., about 20,000 feet)

and gl i des f,6firs!HR%tS}H. SkefReERe iPhoW BM4AE 2 FROY! ShiokCis @rsithpBfiéDdviewni@her r ed
enbodi ment of the present invention, autononous flying wing 10 includes a

payl oad. An | cad c -used, A /004351
boT 1 Co2F o0E A acReafthgr Fibpfer el HE ETRAALT, @ wpRTHAm AR B o
wing 10 is between 3 - 7 Kg, it _operates at_.about 3Q0-80 km hour, at

2l 11t ude2BEn 6hS T Tsfpreper Tamerds RisLits TRORSIETERD 10 AETAERTN T SeRiNade 1 o
Fig. 2, which is a sinplified view from above of the wing 10 of Fig. 1.
Parts t hér aaredegemdingaif the preogendlodimendbove are given the sane reference
nunerals and are not referred to again except as necessary for an

under st andi ngrigf 2 shewp firsamdpt &adio dorfiputation of the wing 10. Inner wing portion

18 is pivotally connected to central portion 12 at one end and to outer wing portion 22
at the other end. Likewise, inner wing portion 20 is pivotally connected to central
portion 12 at one end and to outer wing portion 24 at the other end.

Reference is now made to Figs. 3 and 4, which are simplified views from in
front and behind respectively of a wing 10 according to Fig. 1. Parts that are identical
to those shown above are given the same reference numerals and are not referred to
again except as necessary for an understanding of the present embodiment. In Figs. 3
and 4, the angles at which the wing portions are able to pivot with respect to each
other are shown by arrows. Arrow 30a indicates how wing portion 18 pivots around
central portion 10 to a substantially vertical position, and arrow 30b shows how inner
wing portion 20 pivots around central portion 10, also to a substantially vertical
portion, such that the two central portions lie on top of each other when folded. Outer
wing portion 24 pivots, as indicated by arrow 32, so that it is aligned with inner wing
portion 20, and likewise, outer wing portion 22 pivots, as indicated by arrow 34, so as
to align with inner wing portion 18, so that the two outer wing portions also lie on top

of each other and form a linear continuation of the two inner wing portions 18 and 20.



Fig. 2 shows the swept back configuration of the wing 10. Inner w ng
portion 18 is pivotally connected to central portion 12 at one end and to
outer w rgowawe43sn 22 at the other end. Likew se, inner WCAGLE@NOSI%N 20 iS
pivotally connected to central portion 12 at one end and to outer w ng
portion 24 at the other end. Reference is now made to Figs. 3 and 4, which
are sinplified views fromin front and behind respectively of a wing 10
accor di ng to Fig, 1. Parts that are identical. to those shown. above are

gi ven t héhuwnike pargmande foldeizom assasull erienittionstos pleaehtgneRJEmiati®kcept as

necessary for an understanding of the present enbodinent. In Figs. 3 and
4, the ahgliesadtngthindiich ischalfi that gfcah¢ tovaldemgtle ofiHeewings piheotheld flat andgpect to
each other are shown by arrows. Arrow 30a indicates how wi ng portion 18

pi vots apgsi@ss SARE fak oPA th@Mei0yihg, e RatréRhingld Wnchafidddcal position, and
arrow 30b shows how inner w ng portion 20 pivots around central portion

10, 150 to 3 SUASANL Ak YA Rl ancRRE e R ibDFordchs spupgoRnt ral

portions lie on eac er ng portion 24

pivots, as .indicated by arrow 32, so that. it s igned w.th inner.w ng
portion Qﬁildg?‘?dﬁﬁii‘%g\b? ongiie P0G WS BPHO8H lﬁzaﬁ @gt@‘f’peﬁgv qﬁﬁn a'ij@d by
arrow 34, so as to alié:;ﬂr;1 W th inner wing portion 18, so that the two outer
wi ng por toghkredhenthe foldad leogth. dowensh, thishepuldrgdve athickndsh o6 deurdbwes nuat i on
of the two inner wing portions 18 and 20. 9 WD 03/004351 PCT/|1L02/ 00529

Thus, t héhewinitthl Weing hRickadsdatief pamod the daigth amf, ias nbidlt bosechdetostsuahght - 1 i ne
orientation having a length which is half that of the total |ength of the

wi ngs when, fi8h-gidd RthorBstifal HPiokagss twice that of an unfolded wing, the
dept h remal ni ng unchanged.

Reference is now made to Figs. 5a to 5c, which are simplified schematic
diagrams showing the folding process described with respect to Figs. 3 and 4. Parts
that are identical to those shown above are given the same reference numerals and are
not referred to again except as necessary for an understanding of the present
embodiment. In Fig. 5a, the wing 10 is shown in the seagull configuration. InFig. 5b
the wing 10 is shown in an intermediate state with the inner wing portions 18 and 20
folded together and the outer wing portions 22 and 24 still unfolded. In Fig. 5c, the
outer wing portions 22 and 24 are also folded, forming a single straight unit, which is
half the length of the flat wing, although longer than half the wingtip-to-wingtip
length in the seagull configuration.

In a particular embodiment of the seagull configuration, a total wingtip-to-
wingtip length of 2.14m gives a total folded length of 1.20m.

Reference is now made to Figs. 6a — 6¢, which are simplified views of a

storage unit 40 for storing a folded autonomous flying wing of the type described

above. Fig. 6a is a simplified side perspective view of the storage unit 40. Fig 6bis a

10



It will be appreciated that, as an alternative, the outer wing portions 22
and 24 could be fol ded back on the inner wing portions 18 and 20

respect i webyw3amsst his woul d reduce the fol ded | ength. Howerdarg2/absiss woul d
give a thickness of four tines the initial w ng thickness over part of the
| ength and, as will be seen below, such a configuration is not optimal for
stowage. Reference is now nade to Figs. 5a to 5c, which are sinplified
schematic diagrams showi ng the fol ding process described with respect to
Figs. 3 &ieat wiewreirths Stqrﬁ%ﬁu@ﬁéOiaaérFtlg-énSﬁél@@nYJ%‘éf @Fmtbm aBoseraged ™y ven the
sane reference nunerals and are not referred to again except as necessary
for an uddes ashamdguigr oftagdrg gndesententaead edibnespect tom Fig.oob, Slag ottagomisng 10 i s
shown in the seagull configuration. In Fig. 5b the wing 10 is shown in an

i nt er medifaienealiftiBe Wik, ERRUONET thMD8iHAhE iRM%e J dirdettbn?@ isbeledest inoget her
and the outer wing portions 22 and 24 still unfolded. In Fig. 5c, the

ini £, whi PR DR o HRbRple rPLHRG SRR T Bk e F U D

the wingtip-to-wingtip length in the seagull configuration., In a

parti cul Al i et BREALV o dircetiar Atfutalccteshiei g SRR Php AITCl YR 9- t o-
wingtip length of 2.14mgives a total folded Iength of 1.20m Reference is
now made assist B gorageaas WHE be vpsceived belosi. niplthé £ ditediianghek directstnoridgs- unit 40
for storing a fol ded autononmous flying wing of the type described above.

Fi g. 6a ies) e detipt i tapetegitci@atdebapead.i ve view of the storage unit 40. Fig

6b is a 10 WD 03/004351 PCT/1L02/ 00529

The storage unit 40 is thus shaped to contain the folded wing, and is designed
to be placed radially with other storage units in a compartment of an underwing pod
of a conventional aircraft, as will be described below. A release mechanism, which
may be part of the autonomous flying wing stored therein or of the storage unit 40 or
of the pod, opens the storage unit to expel the wing therefrom during deployment.

In the numerical example given above, wherein the wing had a total folded
length of 1.20m, typical dimensions for the storage unit 40 might be 0.30m x 0.11m x
1.40m.

Reference is now made to Fig. 7, which is a simplified cutaway perspective
view of an underwing pod 50 for use with a conventional aircraft. The pod comprises
a generally cylindrical outer shell 52 having elongated front and rear ends 54 and 56
and a hollow interior space for storage. A first plurality of containers 40 are
preferably arranged radially around the center of the pod, at a forward end, as
indicated by reference numeral 58-1. Further sets of radially arranged containers, 58-

2 and 58-3 can be arranged further back along the pod 50. Using the numerical

dimensions given with respect to Fig. 6¢, and a standard 600-gallon pod, a total of 12
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front view of the storage unit 40 and Fig. 6¢c is a side view thereof. The
storage unit 40 is an irregular octagon, and as orientated wth respect
to. Fig. 6WOoBlesssct agon is flattened in the x-axis, extemd@dLiznosive
z-axis, and in the y direction, it is extended in the positive y direction
and flattened in the negative y direction. The angles of the walls in the
negative y direction are selected to define a segment of a circle, so as to
assist in storage, as will be described below. In the z direction (the x
directi oﬁOl’dﬁlnFrSg‘lO may: pe arvengr fadiallygogaiprrand thisgargolondiabfERAnePRETSt or age
unit 40 is thus shaped to contain the-folded wing, and is designed to be
pl aced radicahlbe Hitted l@idilewisstiartageodnid giving a totipdritrenbnohosn flymger wi ng

pod of a conventional aircraft, as will be described bel ow. A release
mechani sqy, éi odRY BRG] %Hacé RE HRUEANAIPYS of kid Ped WO RekySiteFeedr-t her ei n
or of the s e unit 40 or t he pod, opens the storage unit to expel

the w ng erefrom dur.i ng I n.the nunerical exanple given above,
wher ei n Pﬁ%l% ed”%éau%{l?o%%rg?}b%g&&ﬁsﬁ‘owﬁ&h of 1.20m typical dimensions
for the storage unit 40 m ght be 0.30mx 0.11mx.  1.40m Reference4|s now
made to Fig. Refeygncefs ?%Wﬁlaélieﬁ?)iﬁilg iBedbidlitiandipnp¥iespeict 7} F contaiReis

underwi ng pod 50 for use with a conventional aircraft. The pod conprises a
gener al | yadiyilyi adariged|withih @rpshg0. Pgs ey iaregidehtierd 40 dabsersbawnahave er ends
54 and 56 and a hollow interior space for storage. A first plurality of

cont ai nefgsyeAGhdkfine RERIPLa RIS and etk fictdbRided targuinteichp: Samdcessaof t he
pod, at a forward end, as indicated by reference nuneral 58-1. Further

sets of %&\d%g@lu{la/erag@gggggf%@{e%%md o 2F4G S AP tRESHADE ANIRS

further back al ong ing the nu

containers 40, as described in respect of Figs. 6a to 6¢, allows them to be fitted in
such a way that optimal use is made of the cylindrical space within the pod.

In use, the autonomous flying wings 10 are folded and placed inside containers
40. The containers 40 are then placed inside a pod 50, as described with respect to
Figs. 7 and 8 and the pod is mounted on the underwing of a conventional aircraft for
deployment. The conventional aircraft reaches a deployment zone and deploys the
autonomous flying wings in any one of a number of ways known to the skilled
person.

In one preferred embodiment, deployment of the flying wing comprises the
following steps:

1) the entire pod is released from the underwing;

2) a parachute, attached to the pod, opens;

3) the cylindrical outer covering of the pod is released, this may typically be
spring activated, or activated by action of the parachute or may be caused by inflation

of an air pillow or the like;

12



di rensions given with respect to Fig. 6¢, and a standard 600-gal |l on pod, a
total of 12 H WD 03/004351 PCT/I1L02/ 00529 containers 40 may be arranged
radi al | y woganbwsst and t hree sets of radial arrangenents P8TaRer/(9629 itted
| engt hwi se in the pod 50 giving a total of 36 autononous flying w ngs per
pod 50. Additional space at the rear end 56 of the pod 50 may store air-
br aki ng devices such as a parachute (not shown). Reference is now nade to
Fig. 8, which is a front view of a set of containers 40 radially arranged
within a pod %D thdentainersare thee givgantdhenge toslispssse shown above are given
the sane reference nunerals and are not referred to again except as

necessary fof) ansmadesaleivt _RPat blagkpopae ruclerdoadineenind knfplds tishows how
t he shape of the containers 40, as described in respect of Figs. 6a to 6c,

al l ows the o] Ao PR u a way that optimal use is made of the
cylindri gafang)glgcgﬂx%n?hi ngt ge%(’) . In use, the autononmous flying w ngs 10

are fol ded an | aced 1 nsi cont.ai ner .The.containers 40 are then
pl aced i nsi deg}i&ﬁ(fan%@f}er gglé%@glﬁ%gfﬁf?%ﬁgbéﬁmngtlﬁ sf eg‘s. 7 and 8 and the
pod is nounted on the underwi ng of a conventional _aircraft for deploynent.
The convent i ofamexfrthe above prpchwsss mayels Byiiaied by GHePaHdre e PRIV,
autononous flying wings in any one of a nunber of ways known to the skilled
person. ltheyaney pe afigated th exbatinoenith plgpbgymentd tohe tiblays.l yi ng wi ng
conprises the following steps: 1) the entire pod is released fromthe
under wi ng; In greater detail, pod 50 is preferably equipped with an air brake device such

as a deployable parachute in its rear end 56. Launching of autonomous flying wing

10 is effected by dropping pod 50 from the conventional aircraft, launching it from a

surface launcher or hand launching it from the surface (e.g., ground). It will be

appreciated by the skilled person that in all cases where an entire pod 50 is launched,

it is also possible to launch a single container 40. A string connected at one end to

the pod 50, and at its other end to the conventional aircraft etc. operates a release

mechanism to automatically deploy the parachute. As a result, one end of the pod

faces downwards as the cylindrical covering is released. Dispersal of the containers

40 may be effected by a combination of gravity and wind resistance and may be

assisted by the explosion of a small charge. When dispersing, a mechanism, which

may be based on time delay or on air pressure or the like, opens the containers 40.

When the flying wing is released from the container, a mechanism, such as a string

mechanism operated by the opening of the container 40, operates the controller of the

flying wing 10.

The first task of the controller is to unfold the wing. The pivotal connections

are preferably motorized and the controller operates actuators to rotate the wing

13



2) a parachute, attached to the pod, opens; 3) the cylindrical outer
covering of the pod is released, this may typically be spring activated,
or activawedsys3acti on of the parachute or nay be caused IgTiIhé2d/@si%on of
an air pillowor the like; 12 WO 03/004351 PCT/1L02/ 00529 4) the
containers are then given a chance to disperse; 5) a snmall explosive charge
breaks open each contai ner and unfolds the autononous flying w ng therein,
and 6) the controller and the engine 13 of each flying wing. is st%{ted.
Some of sehdomthabait gheit eiesal eanpepéonsnimtil ghe geagpllapenipguaatiqr & attained.
Alternatively, they may be initiated in accordance-with preprogramred tine
del ays. lackksqaterabliefiaichch jpaf idPositiopoadeathabisiredqohfipedtion itreachedi r br ake
devi ce such as a deployable parachute in its rear end 56. Launchi ng of

aut ononous f I j - = ) g
L onomouS o | i Eorttoleh ok e i BEbRAriborOR Rl BRGSO oM iy

oma surface |auncher or hand
| aunching it fromthe surfa e..q. round). Lkt wi ll, bhe »ap i-ated by
t he skil ‘(P:{gd‘ M%?P}P‘f-,é?WF%Og‘]%F98%58?360{%}1@%{6 erli?l:{(w're éAp%aj Bo IB;f% aunhched,
it is also possible to launch a single cont ai ner. 40. A strinqwion ected at
one end PEsibihto pisgramp cacihantaromeds Byingrviggdndiyiduglly dgiare fakeoMACT &r cr af t
etc. operates a release nmechanismto automatically deploy the parachute.
As a restidiq conecteafieroflelogmprodbutf ac esrtaowinwandtingss finel dptailsdnix e
covering is released. Dispersal of the containers 40 may be effected by a
combi nat jaBle SIPVLiY dEeW Rbtak RS Sh@N&R] RAD f@itadi@nay be inconvenient
or not possible. Thus, one embodiment of the present invention provides in-flight
programming of an autonomous flying vehicle or flying wing, including an
autonomous micro-vehicle, from the cockpit of the delivery aircraft.  Such
programming may be carried out via a data link between the cockpit and the
underwing pod 50. The link may be hardwired. Alternatively, in one preferred
embodiment the link is wireless.
Reference is now made to Fig. 9, which is a simplified block diagram of a
programming connection utilizing a wireless link, operative in accordance with a
preferred embodiment of the present invention. An input device 60 is located in the
cockpit or other manned location on the conventional aircraft, allowing the pilot or
other crew member to input data for programming as part of the mission. A processor
62 is connected to the input device and processes input data from the input device 60,
together with any other relevant data, into a mission blueprint for one or more of the
flying wings 10.1..10.n. The mission blueprint is then modulated for transmission via

a wireless transmitter 64, which is preferably externally mounted on the pod. The

transmitter 64 may be an infrared, microwave, RF or any other suitable transmitter
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assisted by the explosion of a small charge. \Wen dispersing, a nmechani sm
which may be based on tinme delay or on air pressure or the |ike, opens the
cont ai nerw040/0043%hen the flying wing is rel eased from t hePCOALG/00829, a
mechani sm such as a string nechanism operated by the opening of the
contai ner 40, operates the controller of the flying wng 10. The first
task of the controller is to unfold the wng. The pivotal connections are

preferably notorized,and t he c%%trollqg o?er tes a tuaton to rqtq&p t he
wing 13 30 DEPTERBIEIFLIYE2/ /00528 CeltiBhL bt WWikeilPr SrUdar
connections until the seagull configuration is attained. _Latches

pr ef er abldgnfoidulagge hof dhet blugprgdsi t T gfn newsint heredeablye gorisHr| §dMrassidh i s
reached. The controller nmay typically be preprogranmed with a m ssion such
as " car r\infopmttien, phlgitl giapbd decidedey adfirestiag ege @8 wahineerwhnuingr eTley ences A
and B'". Oten it is possible to program each autononous flying w ng

I ndi vi du aaldh%sgﬁ% 9b&ic tspﬁfgi%fa%flf aRbwB%he ﬁﬂgﬁ&dcﬂﬂhé‘%in%r dreWirf@ Pl ooy tdut in

certain circunstance Inal” details nmay be 7available only whilst delivery

[ Ki I d radio. be, ] ' . Lble.
Thus. ondd GRS I AERS GHE AR R O RO, Folnes Phe R ARRSLY! ©

programm ng of an autononous flying vehjcle or,  flying w ng, jncluding an
aut ononodREIF % ol ReeAcoded afldisss Ty sameatisngs %PFCltf}ﬁéan@ﬁh% PPC A RS Such
programm ng may be carried out via a data |ink between the cockpit and the

under wi ng 0gbd 050. Prefesatily rtke mdgrebeng dogiovoB exhy cimpeisaat iejestipn ghig loerted
preferred enbodinment the link is wreless.
at each flying wing, which simply rejects messages not correctly addressed, the
receiver sending all blueprints to all wings 10.0..10.n.

In the event that several pods are being used, a preferred embodiment ‘simply
sends all data to each pod and each respective transmitter transmits all of the data,
leaving the individual wings to determine which messages are relevant. Thus there is
achieved integrated operation of wings from a plurality of pods.

The transmitter preferably uses IR with a high frequency carrier and low
frequency modulation, thereby overcoming problems due to fading and interference.

Thus, a programmer based on the aircraft is able to program the flying wings

“in flight and prior to deployment. As mentioned above, the pod is preferably
arranged such that a single program can be sent to all of the flying wings or
alternatively so that the flying wings can be addressed individually or in groups.

Typical applications for flying wings include civilian and military

reconnaissance missions. The reconnaissance missions may include nighttime

reconnaissance using FLIR or image intensifier apparatus.

15



Ref erence is now made to Fig. 9, which is a sinplified block diagramof a
programm ng connection utilizing a wireless |link, operative in accordance
with a pwefeeesdl enbodi nent of the present invention. AnPCRALQ2/W&W ce 60
is located in the cockpit or other manned | ocation on the conventi onal
aircraft, allowing the pilot or other crew nenber to input data for
programm ng as part of the m ssion. A processor 62 is connected to the

i nput device and, processes jnput datg.from:the input.device 60, . together
with any ot her r‘%‘?"@ 1] ‘aé’tt}fr&%Fﬂl Qg}ﬁl@gioérfﬂf)lpﬁ B VRO 8 8F nore of
the flying wngs 10.1..10.n. The mssion blueprint is then nodul ated for
transm spiayidedi a methad pBherial scregning of arlash or vgd eagions Jdhefaethpd ys ext ernal |y

nounted on the pod. The transmtter 64 may be an infrared, mcrowave, RF

or any otffested by ilaplefehtignsri fbllewinglheo 68HQ 0U3bfirsPeitp) 4 PROBHAL and a
correspondi ng receiver 66 may be placed on each wing for receipt and

dermodul ap),@fnQdq & ﬁﬁg%lﬂéggri%%gvg%%hﬁe%r%@éd B 2 BERIRERRbY I ARMGH 1352 addr essi ng

i nformation, whic d at’ addressing l'ogic 68 within each w ng.
The addressi | ogi.c pref rab]ﬁ%i alLows the intended,f.lyi Wi or W ngs
10 0. “10Pt ouf Bpaei e Prirotds] didandt ke Bl oRuEr el Bl 8% Gnor e
t hose nmessages not intended therefor. The decoded address may sonetinmes
speci fy eyt brane édher depleyanent rgne 19 other ¥erys, asppghtigngd| apove-nEeiiddr essi ng
|l ogic 68 may conprise a rejection gate |ocated at each flying w ng, which
si npl y r gjeeped imbwalgaisambthec ovllapsible fiytdgy wamsdire tdpened enéideployséndi ng al |
blueprints to all wings 10.0..10.n. In the event that several pods are
bei ng us@@dm thePp&f, &6 efsbleBBEbMa¥ plusdliPloy collapsible flying wings for air-

borne use. Finally, the plurality of unmanned aerial vehicles navigates to screen

the region through different types of sensors. It will be appreciated that the

method according to the present invention is applicable for both civil and military

applications.

According to a further embodiment of the present invention there is

provided another method of aerial screening of a land or sea region. In a first

step, a plurality of collapsible flying wings is provided in a collapsed state on an

airborne platform. Then, the plurality of unmanned aerial vehicles are dropped

from the airborne platform whilst at the same time unfolding into an operational

state, to enable each of the plurality of unmanned aerial vehicles for air-borne

operation. Finally, the plurality of unmanned aerial vehicles navigates to screen

the region.

It is appreciated that certain features of the invention, which are, for clarity,

described in the context of separate embodiments, may also be provided in

combination in a single embodiment. Conversely, various features of the invention,
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sends all data to each pod and each respective transmtter transmts all of
the data, |eaving the individual wngs to determ ne which nessages are

rel evant . wohamo43iere is achieved integrated operation of PErAY&/ds29m a
plurality of pods. The transmitter preferably uses IRwth a high frequency
carrier and | ow frequency nodul ation, thereby overcom ng problens due to
fading and interference. Thus, a programmer based on the aircraft is able
to programthe flying wings in flight and prior to deploynent. As nentioned
above, t R&igloare; rdeyits dpioyibed in Higeaniaoh 2 wrgle smbpiimat,ynagAkemtean be
sent to all of the flying wngs or alternatively so that the flying w ngs
can be agthadsiedphiadlyodnalnl wudblé sutgooibsatiory pi cal applications for flying
Wi ngs include civilian and mlitary reconnai ssance m ssions. The

reconnai ssanch Wjisgd AipeediB¥d ib??ef‘s@ﬁs Q064 b IR arf @EPIMRIrsRANGRcHENE FUR or
i mge intensifier apparatus. WO 03/ 004351 PCT/1L02/00529 According to a

further e di. t of . the, present invention t.here.i [ OV] od of
nor i at s CPeanRg et b bRGE PERu Y RERA Tel Eiinsd RESNURRE RARR)
i npl enenting the follow ng nethod steps. In a first step, a plurality of
unnmanned o PtoRgsaihihe FEsFRhHYRIHYS ISafi%f%gﬁdoW dhsgannsnget élalﬂaw@g igHfsgur at i on
in a pod and borne by a conventional aircraft to a depl oynent zone.

Al t er nat bot gombyihajons pag sieobdrimions of the \dephofeatmes despabé¢hhaeinebowgays, as
menti oned above. Then, the pod is |aunched and the collapsible flying

W ngs ar as eRgnNgvadatosiepldoedifichtien® thbRofthick Gotliaddcar eapdrs@fs dkhiged
plurality of collapsible flying wings for air-

in the art upon reading the foregoing description.
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borne use. Finally, the plurality of unmanned aerial vehicles navigates to
screen the region through different types of sensors. It wll be

appreci atwo ogloet3st he nethod according to the present i nv@ailbon/i0529
applicable for both civil and mlitary applications. According to a
further enbodi ment of the present invention there is provided another

nmet hod of aerial screening of a land or sea region. In a first step, a
plurality of collapsible flying w ngs ¢s_ provided in a collapsed state on
an airborne platform Then, the plura llaWS of unmanned aerial vehicles are
dropped fromthe airborne platformwhilst at the sanme time unfolding into
an operational IstAheutinonemabilyng aging ofonifresing et &astt ywofwing montied aeri al
vehicles for air-borne operation. Finally, the plurality of unnmanned

aeri al vehigle@gedavbgattialy sPmefhe@ily 0ot bRGhRR pottton TadPRILE baktRm t hat
certain features of the invention, which are, for clarity, described in

the cont extypf t %gggp i t.Sy: I | i nation
in a singl eeerﬁ)ggﬁﬁz% ta?fta nveré%’lya?h(ygﬁ%oﬁdga?%g‘?%f{ehgy% 8t 1ggipr?\([}tgn ion, 16
WO 03/ 004351 /1. LQA2/ 00529 which are, for brevity, described in the

context of %&° 5‘%&%@18 ‘érr?gqfﬁﬁer@‘rﬁ?peﬁﬁ GJP%%?PEC@’IHW.OW ded separately or in any

sui tabl e subconbination. It will be appreciated by persons skilled in the
art that the present inventionis not limted to what has been
particularly shown and descri bed herei nabove. Rather the scope of the
present inventi@n As adehomeds fyirgheirgreodit: @l dhif 1 aochprisihgldekast

four wing portions arranged substantially symmetrically about said center.

3. An autonomous flying wing according to claim 1, wherein each wing

portion is substantially rigid.

4. An autonomous flying wing according to claim 1, comprising an
automatic deployment device operable to automatically unfold said wing

portions upon deployment.

5. An autonomous flying wing according to claim 4, wherein said
automatic deployment device comprises at least one actuator operable to rotate

said wing portions about said pivotal connections.
6. A method of storing, delivering and deploying a plurality of

autonomous flying wings comprising pivotally connected substantially rigid

wing parts, the method comprising the steps of
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bot h conbi nati ons and subconbi nati ons of the various features descri bed
her ei nabove as well as variations and nodifications thereof, which would
occur to wergonssskilled in the art upon readi ng the for ®@gweilhep/00529
description. 17 WO 03/004351 PCT/1L02/00529 dains 1. An autononous flying
W ng conprising at least two wing portions arranged substantially
symmetrically about a center portion, each wing portion being pivotally
attached to each adjoining portion such that said wing portions are

fol dabl e for st deldige sanbflypemaigseabout pidefsl egmeationsbetwgenavme®eidus 1 yi ng
Wi ng according to claim1l, conprising at |least four wi ng portions arranged

substantially sy rshidiabld¢d @M whls Gn 6 @Bhitainer,3. An aut ononous flying w ng
according to claim1I, wherein each wing portion is substantially rigid. 4.

An aut ononous fh’gécgk%’e%’%‘g%n%ﬁar&iQ&Mnﬁ(%ﬁmﬁél?ﬁconpri sing an automatic

depl oynent devi e to automatica nfold said wing portions upon
depl oynent. 5. An_.autononpus flying w. accordi.ng taq, clai wherein said
aut omati ¢ depl oyRBRE etAE EOUB F’ifg’eialggomé n?)lr?gr("é%fﬁﬁtaogépgﬁ\érpgﬁl eto
rotate said wing portions about said pivotal connections. 6. A nethod of
storing, delongeamdng and deploying a plurality of autononous flying w ngs
conprising pivotally connected substantially rigid .

extracting each flying wing from said container whilst unfolding said

flying wing, thereby to deploy said flying wing.

7 A method according to claim 6, wherein said container is an

underwing pod.

8. An unmanned aerial vehicle comprising;:

a central portion having a front, a front portion, a medial portion an aft
portion and an aft; and

at least two deployable wing elements being pivotally connected one on
each side of said central portion, said deployable wing elements being openable
from a collapsed undeployed state, in which they are inoperative, to an extended
deployed state, in which they are operative, and wherein said deployable wing

elements are rigid.
9. An autonomous flying wing comprising a controller for controlling the

flight thereof, the autonomous flying wing being borne in a deployable manner

by a mother aircraft to a deployment zone, the wing being connected via a data
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Wi ng parts, the nethod conprising the steps of 18 WD 03/ 004351

PCT/1L02/ 00529 folding said flying w ngs about pivotal connections between
W ng partwp 03804361 ng said folded flying wings in a contai RET/ALE/@EIING sai d
contai ner on a conventional aircraft, delivering said container, on said
conventional aircraft, to a deploynent zone, and extracting each flying
wing fromsaid container whilst unfolding said flying wing, thereby to
deploy said flying wing. 7 A nethod according to claim6, wherein said

cont ai ner ilBkafe amnépuhideyicpotr s8d methernairmeld ek ithpt ehicenteolldndsri sing: a
central portion having a front, a front portion, a nedial portion an aft
portion angrgrogfanmabiel fibml eakl hudedeqitopyfablviilv bgingl dvemt Sobaaidg
pivotally connected one on each side of said central portion, said

depl oyabl e ga,pgnihep®mit s being openable froma collapsed undepl oyed state,
in which they are i noperative, to an extended deployed state, in which
they are operative, and wherein said deployable wwing elenents are rigid.

9. An autononmous flying wing conprising a controller for controlling the

flight thereof, the autononous flying mﬁng,bein?_borne in _a depl oyabl e
manner 10. An autonomous flying wing according to claim 9, comprising a central

portion and at least two wing portions, each wing portion being pivotally
attached to each adjoining portion such that said wing portions are foldable for

storage and openable for deployment.

11.An autonomous flying wing according to claim 9, wherein the data

link 1s a wireless data link.

12. An autonomous flying wing according to claim 11, wherein the
wireless data link is any one of a group comprising an infra-red link, an RF link

and a microwave link.

13. An autonomous flying wing according to claim 9, the wing being
stored as one of a plurality of flying wings in a storage device mounted on said
mother aircraft, the data link comprising an addressing unit operable to address

each flying wing independently.
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by a nother aircraft to a deploynent zone, the wi ng being connected via a
data 19 WO 03/004351 PCT/1L02/00529 1link to an input device in said

not her aiworiafo43such that the controller is preprogramualpCe/fexmeszai d

not her aircraft whilst being borne to said deploynent zone. 10. An

aut onomous flying wing according to claim9, conprising a central portion
and at |east two wing portions, each wing portion being pivotally attached
to each adjoining portion such that said wing portions are_fol dab]e for
storage and opendbfa pEpPnerepHSOYlYiNg Wing . acsArdiRg dRoddis 4| YhRGIWisAK
according to claim9, wherein the data Ilink is a wireless data link. 12.
An aut ononoptecédsyi sgopstable tcarcargdienigtd froml sidrinpiy dewier eite) atoussiomiptaal ess dat a
link is any one of a group conprising an infra-red link, an RF link and a
m crowave IRQKMdygﬂngqmgytononnus flying wing according to claim9, the

Wi ng being stored as one of a plurality of flying wings in a storage

devi ce nounted on said nother aircraft, the data |ink conprising an
addressing unit operable to address each flying w ng independently. 20 WO

03/004351 PCT/1L02/ 00529 14. An autononous flying wing accqording to claim
9, wherein said !>-A method of aerial screening of a land or’sea region, Comprising

providing a plurality of unmanned collapsible flying wings in a collapsed
configuration,

bearing said flying wings packed together in a container to a deployment
zone,

launching the container,

deploying the collapsible flying wings from the container,

opening the collapsible flying wings

allowing the flying wings to automatically navigate to screen the region

through different types of sensors.
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processor is operable to arrange data fromsaid i nput device into a m ssion
plan for said flying wing. 15. A nethod of aerial screening of a land or
sea regi owp osom3si sing providing a plurality of unmannedPcoliLep®sis e
flying wings in a collapsed configuration, bearing said flying w ngs
packed together in a container to a deploynent zone, |aunching the
contai ner, deploying the collapsible flying wings fromthe contai ner,
opening the collapsible flying wings allowing the flying wings to
automatically navigate to screen the region through different types of
sensors. 21 WD 03/004351 PCT/I1L02/00529 16. A nethod of aerial screening
of a land or sed®6: Aginethod @iperisl sigedninez of edsnddr peordgeinngprapyring dhd t y of
collapsible flying wings in a collapsed state on an airborne platform
rel easing tdiépspdfupradviding @plragiredlasdibil fifes weh@sSinfd edMldph&l sthiehar ne
platformwhilst at the sane tinme unfolding into an operational state,

al | owi ng th&ﬁ{ﬁg&é@%&o%, unmanned aerial vehicles to navigate so as to
screen the region.

releasing the plurality of unmanned aerial vehicles from the airborne
platform whilst at the same time unfolding into an operational state,
allowing the plurality of unmanned aerial vehicles to navigate so as to

screen the region.
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