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1 A Wng Joint For An Aircraft Field of the

I nvention The present invention relates broadly an

aircraft having a wing joint structure, and to a 5

| andi ng nmet hod for an ai reratt. Background Unmanned

aeri al vehi ol es (UMing'Rimiedt Araffblai ary and

comerci al applicationS, e.g. for exploring unknown

territories. A 5-10 kg class of mlitary UAVs is
Fie;%ﬂﬁ{ewnyé%,py armed 10 forces as soldiers can easily

carry 0 an area of conflict in order to provide
The mﬁhngem@!af%@é@dUA% aifeefturayiid § vang jentesiruciusen and to a

f ich requires .launching and recovery

Iand@? n?%tgédeAo\Flgﬂ\%r%r\%ﬁn limted open areas in the forest.

Due to Ilimtations on the weight of the aircraft and
Bacf(#“ﬁﬁa' lability of limted | anding space, it is

ult to land an UAV wi t hout any structural
Unmganed)aetiah veelew AV Freyawd ingditary andicpintmergjal spplidatiens, e.g. for
PAr
cxoBHENNCARTURLGRPA 250510 ATARROR i By oy o
for%uﬁgogfééler&mve@sn!ydwm at [te nan sredred cqrnﬂsxt onageler to provide
{
recoﬁﬁ%g%ﬂ\elali e%xyé'%q %Eﬁys?afrgﬁdg‘ﬁcgr@%ﬁogéslt‘goﬂg \chﬁw requires
launghirg) aHMEQwanesmthg WKVea witbisc brmted apen @reagpint thelﬁmest Due to
r

|.m.tér1§pﬁg,g tﬁ@ SRR BP[1e éa]fcrzicfhearer fhe a%ﬁabn ,Pbﬁurhﬁew@aﬂggﬁace, it is

- shock |evel's on the entire alrcra
difficuliraltend aP?Lé%\éthhqut @op gtruptyral damphas/togbg éivt ed wi ngs i n

whi ch the outer wings of an aircraft usually

experi ence trenmendous downward whi pl ash | oads during
UAVsase iy milikiy siervieey useallyl amplogs aiparathnteges anoaitdag osiangmsnbination

of a ?’épac'hhl% i §1rba§%g%ﬂgﬁpgﬁa¢£%sj Qovar Yueltd ﬁmb?tlons in storage

rrente W ngs I'S not ract
Spawe@@@see UAM ﬁnqlnb@bwev\ﬂae@ﬂect of wirict Drwhe t)éVais lame only a small

r a |
prsbh b 8% fely B WA SO Tt 015 ! oy
recoawaxﬁﬁhazalﬁaafédﬂuﬁ @awts inrfetheb hgi ampsls Iepeits @neth@ eglyrelmoraft upon
impac@ndi ng. However, the nature of such breakage is in

practice highly unpredictable and often such
physi cal breakages result in an irreparable

Presaflfl Ls&y @A\gaé’fﬁ%% gteg?'uénﬁd%lﬂgsé rﬁﬁ@hf&ﬂ thd oLt Wiy of an aircraft

result 1n groun
usually experience fremendous downward whiplash loads during landing, which may result

in damage to the wings and its joints.

Reinforcing the joints of the segmented wings of an aircraft is not practicable because
minimizing weight is critical to an UAV. Alternatively, breakable wings may be employed
to create a deliberate physical breakage of a wing along an anticipated break line to
dissipate energy upon landing. However, the nature of such breaka.ge is in practice highly
unpredictable and often such physical breakages result in an irreparable additional damage

to the wing, which in turn may result in grounding of the aircraft.

Accordingly, there is a need to provide a wing joint, which seeks to address one or more of

the above problems.
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- Oppqsingi srfeees ofttioe wneo

- The WiRg jgint catratturesagnal Lgac

Accordingly, there is a need to provide a wing joint,
whi ch seeks to address one or nore of 35 the above
problenms. 2 Summary of the_nvention In accordance
with a first aspect of the esent invention there is
Sumh YAtk RRedlibgr aft conprising a fusel age;
respective tnner wing portions connected to either
side of the 5 fuselage; and at |east one outer wing
In ad28fdahOSwhie] '?l?s‘i ta@ﬂecl;t Of ﬁ:@‘ﬂ?eéé’r‘\’ﬂ %Qeﬂ’l’lo‘?lglh&%ré gﬂmme ' it
opposi ng surfaces of the I nner and outer
COmMpitHINg afusclape mspaelivednnas V@aa:pprb@mormctedé@p%msw of the
fuselQPQ GarloQft MasBoAIGhtEr \ﬁﬁg dp%ﬁ%n%ﬁﬁ@dtc?ﬂ U@ach%rJV\gﬁd"ﬁort[on wherein
ructures are arran to nove roma cl ose
@&%mﬁ@rswing dartigns avg atpohae toeadsyother by
respbtE vy fol Vlﬁ Eﬁuét egoé/rﬁi wh&LRlthe ﬁllntrq%lhpﬁrdcﬂﬂgé ald Qﬂanged to move
portions e outer w ng portions encounter
fromceosipreggsition frt§¢ a8 opam pesitiasyalioméngthe @uwrtvwmgammp torneve
k e
e e B R ot T B R adyfvard
force epuspalay Hieyaitgeaft lagding poayavsiare - f or ces. 15 The
opposi ng surfaces of the inner and outer w ng
portions may conprise end caps, which are bonded to
The pher wingrpogiiags iy peperalple it locijion ¢ theTineeriing pdions during flight
{ nfiofidsse a pair of opposing
due&'{dg‘{aﬁ‘)&{ g%té r&%ﬁlﬁer nglans of rel easabl e attachnent
that are attached to the opposing end caps of the
The bmﬁfngs% @él;doftu'?@mﬂlé? &nd Mt&%uﬂ&%hf&%m rr?d?ge%ﬁl?c%s which
eac = Re out e W ng portion y conpri se ‘one or
are banded fathe skimaad éhrispanof b vdagsh of the inner wings may '
conprise-one or nore depressions , wherein 25 the
depr essi ons cooper ablﬁ mate with the opposing | ugs.
efompigprd gair #f ivppgeng tveleut tapes or other
meaﬁ%ﬁ?%léa@aﬁlg %ﬂ‘der%ﬁéntst%tf Q@%Btag_lfleci E)ethb Yppbsiny<hd c%ﬁ% of the inner
t outer wi ng portions in tru ture hay
and&‘@r@pltarwmpm@raual made of canvas, or plastic. The
aircraft may further conprise a parachute and/ or
airbag that are nounted to the fuselage and depl oyed
The grd earcofleanid phige onter alingcpaettion M3 cormpiiieneneodr mere lugs .
aircraft and the deploynent of the parachute and/or

ai rbag nmay be automated or renotely controll ed.
The end cap of each of the inner wings may comprise one or more depressions , wherein

the depressmns cooperably mate with the opposing Iugs.

The aircraft may further comprise a hinge structure fixed to the under surfaces of the inner

wing and the outer wing portions.
The hinge structure may comprise a material made of canvas, or plastic.

The aircraft may further comprise a parachute and/or airbag that are mounted to the

fuselage and depioyed before landing the aircraft.

Landing of the aircraft and the deployment of the parachute and/or airbag may be
automated or remotely controlled.
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3 The aircraft may be an unmanned aerial vehicle
(UAV). In accordance with a second aspect of the
present invention there is %Lovi ded a |l anding nmethod
for an aircraft conprising tthe steps of connecting an
The b8 rﬁﬂy% a‘PxQIrﬁﬁa‘?ﬂeé%@nﬁtveh@l%s(UAV? one outer wng
portion‘on either side of a fuselage; attaching the
opposi ng surfaces of the inner and outer w ng
[ n t r d ' .
in a@;ﬁmeln%@%m% 5‘3?00 gt %uc?ur e@ﬁtﬂrggénlt' rﬁFn@#hn tali\%['ﬁ[ %géjaviged a landing
methpdgort amalmrqm‘t coraprisipgeiepéepst df crnedctiogvan ginehwinguicetion and at least
. DO .
one )é%lr%??vbrﬁsﬂom érE %?h c%r 6f\%|l %tsél\égr tacftg%@ﬁ lft}lf:ég%ﬁoyna%ur‘faces of the
inned and waitet W@gcmmmed bywmgaom strucifine; Iaaddarr@gmg the wing joint
ie
strucﬁlﬂéé gﬁﬁqv%\(}fg@{u I:!o£§dS {?(LH Ql@odgé CO&)QE é’? @% rlxggw:-lﬁaethe outer wing.
port:nmmtol move ietedive tmtmh mrmttveng portihns whéret’nermmrtvong pbertions encounter
[ yre 1 s a
a do@ﬁﬁé@ﬂ% %lgsa%{ %mhggﬁmréﬂqa%'b%ﬁ a(S lln a’ | andi ng
position) having a wing 15 joint in accordance wth
BriefBe$ |5 Vhe Yra gresent invention; and Figure 2
tional view of the wing joint -
of Thé ermbnkﬁn\aefrﬂiooﬁs flartger destribeddmsway pft napdinttimgpeinbeditnents, with
e a light and
referdg (8 pba e M PV Bl ANLEE o 120 an 8l rerar
usErQu&sA &a ladmlmte:d:llwamabf areﬂroa:d!ﬂe(lr( bAdingpagition) havisg a wing
i.aqr ir n | andi ng
Jomtﬂﬁ gcctla? %%gv\ytﬂ ﬁﬁ%n?ﬂgd%elﬁ%f ﬁ}e p‘}%%\'i In%g%& go?r?ance Wi th
an Figoieo2l |smepart|aifcr¢dseseptlm piew of ieeving nointTdi ¢éheamiracafa bt Figure 1.
100 is seen above a landing surface 101 with an air
bag 111 in an open position, below the fuselage! 25
Desdﬁﬂhod n the enbodi rrent the aircraft 100 corrpri ses a

sel 07, t ervmnsl a,, 105b a
bS48 e TMsBRon mideR g Dl s Tk ek Rpisin! T trggings of
an aid¢raft LesDya o Mn:ﬂamtiﬁdeﬁrlaw}aﬂcﬂism)l ve ends of the

i nner wi ngs 105a, 105b. A pair of joints 113 connect

the two 30 outer wings 103a,103b to the inner w ngs

Flguﬂef)ﬁfs a d€Hematic liagyr st rof bin airbilatsiona @ [dridihgf poation mmhg adking joint
cons

t th
13 | ferotiangs vl aibodiap Catahe FrRRertinGion s pirah iy is seen
abovkdd landingsduifate 301 ithfapr siesagiati1 igad Bpéposition, below the fuselage-

107.

I the embodiment, the aircraft 100 comprises a fuselage 107, two inner wings 105a, 105b
and two outer wings 103a,103b. The two outer wings 103a, 103b are removably mounted
on respective ends of the inner wings 105a, 105b. A pair of joints 113 connect the two

outer wings 103a,103b to the inner wings 105a, 105b.

In order to illustrate the functioning of the joints 113, the aircraft 100 is considered in two
hatves 180 and 190 that are symmetrical. A first half 180 illustrates the forces acting on the
aircraft 100 upon impacting the ground 101 and a second half 190 illustrates the forces
acting on the aircraft 100 on flight. A pair of flexible hinges 115 attaches each of the outer
wings 103a, 103b to the inner wings 105a, 105b, from the bottom.
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aircraft 100 upon inpacting the ground 101 and a
second half 190 illustrates the forces 35 acting on
the aircraft 100 on flight. pair of flexible hinges
115 attaches each of the out'er w ngs 103a, 103b to
t he inner wings 105a, 105b, fromthe bottom 4 The
joints 113 are so designed to enable the outer w ngs
The piB 113 eBbsq designegl ta anebledde puter wingsi 3er 103 ipsrermsalocked to

the |9[|Qe§QN|Hé§ gg& glrobg IrHrl]mn? 'f'lgg Q:Lu%nto ﬁréﬂg?&%ﬂh%%cﬂﬁ&iﬂh&gem 150
arISl@@fr@r@ythamwafdby a@wlgla@odynemh@ f@g@%ﬁ&pn ¢ha e8ier wipwmA03b. Upon
oS G0 e 8D ke B o
of thel airgjaft labongutbe| fagelag® 707 AAni impact fores 480 1c2osech@vdimpant of the
fusel'agg 367 oRfthd E?ounﬁ l{%%gé}g? %P\Xla% éaﬁﬁ%ﬁéﬁ%ﬁ@%%ﬂﬂe fuselage

dIy act’i ng i mpact 120 o e fusel age
107, MTich intiroleabises @ dawowarskysaciind deiped pel gtingcen g vm@ d@3a causing
a
o il R 8 Y B DR oy BRI 900 0 gty
impagtithergrainty 10030 essesat thg two jPinsalcd moe Gemuniosed’ pesition into
an "6&%& PSQtlor{ h& Eéﬁﬂrdll&i Wiaﬁnéf[épdrp bt Shé fuse) olefblg pn the ground

fon in posi ti nlnacont

101 and mhasmatmrﬁnerqyather@w adventﬁgg@syg@relmmﬁn strugiurgt damege to the
wmglsqpucﬁlpéj 'pﬂlésétﬁ)%ethg %y ﬁ'geﬁ&ﬁyn V%‘Ié‘g@ﬁﬂ\% Yo the inner wing

preventing structural danma Wi ng structure
portithg whan [thevouten aviog thertions regicparter @n@lowowmmorr@lnapawd by the
airerhf®] Ih!aﬁ.. iép]naegurfgic?g portions when the outer w ng

poratl Ofs ‘encounter a downward moment caused by the

15 ai rcraft | andi ng on a surface. |n operation,

In o&%&’t%‘ & ac fntst ﬁfgtthé'a‘c Faﬂfiooﬁﬁp@ﬁ;é géérjﬁb@gﬁ&ﬂf Q?B%fa%ﬂute (not -

showrﬁramdrtge amt@g h’s1t tontlanding. e dhstamte qbwhmtlhhheaoaaamute and airbag

111 %}er 8B opare gél%oé&h% %d; !@l‘ﬂ??lyw gﬂn%%ttgt FP%&S&?@?@W computer

mangenesing éhie alg:rafh @00\ Bafergflanding th@emafé 1@ rdstalled errséowed above a
r f

By 58 ol el oy St 0648p0r b Ml b

onbaard germputat, ivddh glom dewe th%dﬂﬁ@an@f@anf@ﬁt@ almedhe landing zone,

and He‘?%ﬁ‘teg N Bgg 4§58 Eépley%oaﬂor &Isﬁ oh thO®n %bag g ritﬁehﬁndmg surface

zone, and t herea e al

- 101.depl oyed to cushion the |andi ng on the I andi ng

surface 101. 25 Figure 2 is a partial
cross-sectional view of the wing joint 113 of the _
Figues ? & abartiabgoss-seitignalevievi of theewing irint) 10idmf thel gir¢reft fHd of Figure

1. TREWNRE birkt i 3 BNRLddMBEVebRSRe ihRRRviAG d 05581648 §hd Wid Buter wing
103a, 103b. A means of releasable attachment like clips or Velcro tapes 201, 203 are
respectively attached to the two opposing surfaces of the inner wing 105a, 1056b and the
outer wing 103a, 103b. A hinge 115 made of e.g. canvas or plastic is fixed to the under
surfaces of the ihner wing 105 and the outer wings 103a,103b.

Each of the two opposing surfaces of the inner wing 105a, 105b and the outer wing 103a,
103b have end caps 202, 204, which are bonded to the skin and the spar of the wings
105, 103a, 103b to form a stable platform for the hinge 115. Each of the end caps 202, 204
has a straight portion along the bottom surface of the wings 105a, 105b, 103a, 103b for

accommeodating the hinge 115, which are hidden from view in Figure 2. A pair of conical
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103a, 103b. A neans of rel easable attachment |ike
clips or Velcro tapes 201, 203 are respectively
attached to the two opposin% surfaces of the inner
wi ng 105a, 105b and the 30 duter wing 103a, 103b. A

s S50 30483 BB e ST EInEL S bl 100 ot
wingotdBer 106ty gse thGethe0Side dtdbd Viefcra tapet203. dppdwp egnical lugs 2053,

205 P REER, My Roid L0y S 1S, o83 Tocate on
eithebaited the vemeo sipen 28hdf tthee offjsarendf caph203mongater 88 vedlial loads

103a 3b ' table platformfor the hinge
eXpei'?L%‘?éd@igheJgﬁ%t%uglhgﬂ@hﬁ'aps 202, 204 has a straight

portion along the bottom surface of the w ngs 105a,

oy IR i AFETRIS BB IR Ao e

wingctBackii3b galnsy the2@Spectize Snesvdng d85a,i Ki3edaleny thechingee 415 and

on eithe
The 2@Bicall Hegst \R053,0 208kl advaplsg@DBly, noL OBl belpper atsiventingt e vertical

movlyede 8§ PRAM ER06%, 1ER8GERLIRTo R Loy B pinges 115

Velcot tapes 20 208heR0ih reverding the ovtew wingi A, [1@3dfrom3lisengagement

T T S

aerodynam c forces 170 | ock the outer w ng 103a, 103b

D " _ _. _ e | : |
At gl 1 ARG oot B Bl arb el oodhe Fhfifies the steps.
of copndcithaps: i20&, wig gortibn Bhe ahleagtoneGbitgr Wwitibporiidid8m either side of a

usohGE g U ARG A A% B0 AR R i 2 v

jointtstractuien gad 205@yind Belying @84 stru¢tBtes th atovalfrom & elbéed/position into

an o8t A hE G P per B R0 B pé e
portidhs wheathenamér winy porigng Enapluntepa dempwatdferae dagised by the aircratt -

[ dm)rBent aua_ycl oss of Iift on the outer wing 103a, 103b.
anciig R 4 AN @Ay nethod for an aircraft according to an
exanpl e enbodi ment conprises the steps of connecting _
an _inner w [ty . . ' . .
L e i B LT
recogpipe sthag tsurihaocten afant he practiced amithouodificationg in the light of the

oG 3aHoaft P PhBb 8 I Ssgl MR agAbRo
position into an open position allowing the outer
. : Lat i . . . _
cor B BEHER 1 aPRYfh SUEE i BUBOLDBE ot B B e it
eachl aadiianal duberceingaprtioh lbgingheormiected abtit's ladiadentgwing portion using

another \fv%(g: (Jac')int structure.

B R
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The invention is not limted to the above
enbodi nents. However, those skilled in the art wll
recogni ze that the inventi onq,i can be practiced, with
nodi fication, in the light of the 25 information
Claiffant ai ned herein wi thout departing fromthe scope of
the invention. For exanple, there can be nore than
1. on&nGFcEt GIMMEISHGr t i ons on each side of the aircraft,
eaghugg]ggetl onal outer wi ng portion being connected to
it's adjacent wing portion using another w ng]J0| nt
st FRRPELHVE, inngy véng a)rapmcormeci;&ﬁ ta pither gide o dpiuselpagj:and
a HigsiagR; o&@rﬁ:ﬂﬁ@[obx’{ ien 'cBrﬁ]?écté’M tBQeaEI‘i’ Irink PR aGRRRC! ed
to either sid fusel age; and 5 at Ieast one
ouIMBEraiil ARPISBITLSURCRHPTBR insgr pid eferwinarportiofs sge attached to
cactPOthb! B resPBENE WinPRRR SIMduRer dReces of the inner and
outer W ng portions are attached to each other by
r e%éfﬁ"? the winaipintstrHeturasraie aliraged RapvRtEre pilashe position into
an o}%ﬁ‘ Boélﬁﬁmélloﬁﬁﬁdlﬁblbru?é \Aﬁf’ifpéﬁi&m%\kqamv&t(; ok rﬂn%ﬁwing
cl ose osition into an open position allowng t
portigp e’hemfh@g%@’rwma Rertiops ARGALINEaE|ag dpwRwarg fenge cavgrskby the aircraft
landi¥g"h 48urRREL | ons when the outer wing portions
encounter a downward force caused by the aircraft
| anding on a surface . 2. The aircraft of claiml,
2. WNehE ol r AR WHBRIPHE! SRISWREHAARASaRD %pér%ble%l‘iock on to
on to the inner w ortions during flight due t
the ippgayiag pordiens ﬁ'gf"kﬁaﬂ'@'g)ﬁ&am gpwandlyeaagting Qe@dymlc forces
aircraft of claim1 or 2, wherein the opposing
surfaces of the inner and outer w ng portions
3. conpeiageraird caps! onki wireraingdhe eReesing surfases ok ihe ianer and outer
wing! &ﬁtlcﬁﬁ%r@fnsé BRd %M%lchdare EBﬁdé’H foGhéilin Qﬁd ﬁl@épgp&’ thE wings.
im1l 3, wherein each the wing jo
structure 20 conprises a pair of opposing velcro
4. 12RRS Hbrapl fedny BSF Obint € 9%@'\@1@&%%%% ler%a{omt structure
are attached to the opposihg end caps of the in
cCoOmpifest heaip gf EPPYRINyVeIePtipRREsor atherrmeans pt ralgasable attachment that
are ﬁfé%ﬁééj{cﬂtgeto%péﬁﬁfg Qﬁ‘@cé’és dfie PHECSH tRE obleR Wiy potiGicei N
the end cap of ‘each of the outer w ng portlon
conpri ses one or nore |ugs .

5. The aircraft according to any one of the preceding claims, wherein the end cap of

each of the outer wing portion comprises one or more lugs .

6. The aircraft according to claim 5, wherein the end cap of each of the inner wings
comprises one or more depressions , wherein the depressions cooperably mate with the

opposing lugs.

7. The aircraft according to any one of the preceding claims, further comprising a

hinge structure fixed to the under surfaces of the inner wing and the outer wing portions.

8. The aircraft according to claim 7, wherein the hinge structure comprises a material

made of canvas, or plastic.
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end cap of each of the inner wings conprises one or

nore depressions , wherein the depressi ons cooperably
mate with the opposing lugs. 30 7. The aircraft

, 9 ac R Hirbaitt ébc@FﬂiYndjfbe aRj ohB&f Rﬁ@ %?&ﬂeﬁﬂg Célﬁhrﬁs furfh‘éF eBRibrising a |

corrprl Si ng nge structure fixed t he und

~ paraghyte pgior a'rbagdéaﬁ FrREROUeTHodhRIfusplage @t“é depioied before landing the

aircr@@rtions. 8. The aircraft according to claim?7,
wherein the hinge structure conprises a materi al
made of canvas, or plastic. 35 7 9. The aircraft
10. 3CFRE irB9 RGBS orle RE BREAIRG cﬁinﬂb MRnerkh BRGhRg of the
npri si parachute and/ or airba are

aircrab andete thPlOM@eﬂbgfetf@g@afaﬁwt@@BW@S/@Hg%W automaieth@r remotely

contldigq. @i rcraft. 5 10. The aircraft according to any

one of the preceding clainms, wherein |anding of the

aircraft and the depl oynent of the parachute and/or
11. @l "rﬁé‘% &aft a@éﬁr@ﬂﬁﬁ@gnPBné &§1YRE %Pééedlﬁ Raird |vﬁ%reu]|1:he di Fb‘?aft is an

aircra t accor to any one of prece
unmanpgdaeralebics WAVe aircraft is an 10 unrranned

aerial vehicle (UAV). 12. A landing nethod for an

aircraft conprising the steps of : connecting an
12. i nAdandinggeihod tforcam aimdafacorhpasty tbaetepsbér w ng

por

Srlm%%’mgku%e InEc)gr\Pnng é)%ﬁlofn a{rﬁiﬁ@%ﬁﬁéﬁéﬁ% éer]\?npéfp%ﬂ%lﬂ dhLither side

ofamsetagens via awwng joint structure; and arrang| ng

th n [ 0s

pog‘l %Mhu‘% t{h%togﬁosﬁ%gﬂa% ggifsl{h? I%Hn%\‘g t{]gg\dighwwl%rp rfeor}s via a wing joint
struwtumgamrbrtl ons to nove reI at ive to the inner w ng

port \\Mé ] te

doananitip 5¥fns Iolf B B0reith BB el Bop &R R Shycdhm open
posi2éh allomfirgcthe outer wing portlons fo move relative to the inner wing portions when
the outer wing portions encounter a downward force caused by the aircraft landing on a
surface.



