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| MPROVED LI NE ATTACHVENT The invention relates to an
aerodynam ¢ w ng, conprising an upper deck extend ing
in operation in a longitudinal direction and in a
transversal direction; wherein the upper deck is
shaped and arranged to produce a vertical lifting
force which is oriented perpendicular to the
Iongitudinal and the transversal direction when the
aerggyna M S exposed toawnd flowin a

tio p to the | ongitudina

Ctlo%f g %%3 %%F} SZ'alty of ribs are connected
?6“Pﬁe up Ssai d ribs lying in a plane parall el

%r?"%"gf' glé}af%A'Egg éRlel—tl Eﬁdg{é’l cal lifting force and the

ow; ~the aerodynani ¢ wi ng being
??811?5‘!"38 t e\gﬁﬁ i‘é pq atform arranged bel ow the wing in

service via a plurality of fastening lines.
Aerodynami ¢ wi ngs of the aforenmentioned design are
adapted to forman aero dynamc profile in operation.

%(‘Sh a&%g‘we W ngs according to the prior art are

el fI exi bl e upper and | ower decks to
G |nga ompacting of the wing for storing
purposes. In operation, the aerodynamc wing is
ng a
CKIME #XPE SANAVITHeMPROVETELINPPETACKMENBN a concave

curvatur-e—ef—thetower—deck—thus—effecting—an—upl i ft
ce wh d_t fl f air.

e GEeniOn RS Fat PP T A B ST e el grtend-

ingweopeteatidn. in Bhiengitalinkk difeotiarearidsin getrewsagreal dirgctiont wherein
t .

PGB8 GBI O el RO B SEK A oy e yron s

erfentsct merpensiidular te thiedprgitudinalcandtiee tra@,syerﬂahtirrﬁﬂﬂm wirgya the

Q@rﬁ@yn@h\% g 8 é%\bs&?toaas\f/v% 'ﬂG\W@r‘i ¥ dﬁéét@ﬂ GREREY pah%ﬁlél%‘ tHeS

totransformt he pulling force and
ioe@undtnuah@yr%@ iwhgreue plyralignef rie afﬁ:?f@ﬂﬁﬁ?ﬂ T%Qed‘QBPre‘éec"
§é?a’1 RECIlinG%h 4 B%n@§§@||éllt@tht3<a‘r€¢ttoa dr bR VertiRgl liffHgGoB @hd efe
form of ener ke el ectrical nerggé/ F(%ferablg t he
giggction of the win ﬂow the aerodynamic wing being coupled fo a base platform

arranged below the wing in service via a plurality of fastening lines.

Aerodynamic wings of the aforementioned design are adapted to form an aero-
dynamic profile in operation. Such aerodynamic wings according to the prior art
are often provided with flexible upper and lower decks to allow folding and com-
pacting of the wing for storing purposes. In operation, the aerodynamic wing is
expanded to its aerodynamic profile design having a convex curvature of the
upper deck and a concave curvature of the lower deck thus effecting an uplift
force when exposed to a flow of air stream in a direction substantially paraliel to
the upper and lower deck. The uplift force is generated by a low pressure acting
onto the upper deck and a high pressure acting onto the lower deck. The uplift
force effects a pulling force onto the base platform. The base platform may be a



wwine3eilal ship. Oten, in such aerodynam c WMGIGEP2098056724

10

15

20

25

30

platformis a non-stationary arrangenent |like a
wat ercraft, e.g. a person standing on a kiteboard or a

or nore openings are provided in the front side of the
wing to allowramair to enter the wing i nner space

and to thus stabi lize the aerodynamc wng profile. A
plurality of ribs serve to connect the upper and | ower
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unit or the IiKe rce via
f 8¢ GhEhegVing treallowUaiaair {p, enderche Ming 'P@er@pa@wsutm thu.-astab.-

pligdBe Baroalhhic Whd disnigli rection of the vertical
lifting force acting in the region of the rib and the

direction of the wnd flow at said region. Such rib
WAl glurbigty of ries tede p@b@ﬁl@dﬂ )] L;@bed anhdt Igﬁetu@eﬂﬁranaﬂg rhBih a
ri bs,.extendin
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upgreﬁyrandc whne hamely tad estkblish pnlzerquyoamidedofild of the wirg. beu-
u t
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dFerBRActiemal tae Wige i fting force whereby the sum of the
lifting forces result in a direction and a magnitude

{:_ %W{oveéa [ifti nfg force. The above discussed ]

f [ES gfe ¥3fe 'PT freomEredrtindothe fiae pagharent peints geugh

oaneeeqmneuom calplé the abesdyaamidswiad ioyfastérlﬂﬁg f.reeet@?bm@ thé My
ur. to t upper OWer V| a

ol Pl o Qe BT 7 Uhe R arefes i e pise Vie he

a@s@d'jﬁgams: wi ngs forces of signifi cant rragnltude

nmust be transferred via such fastening points. To

provi de operational safety, the ribs nust provide high
sWt@Hgtq@c Fib fseqriented inA@lase pprallel i theelreptiopreé the vertical lifting

r Rtdaf LKi6E FEIRE rE@bs Bethelr® dndané @EédﬁBn of theh@ind ﬁé\k%f‘ 5408 re-
pai nt Ebmg e such hlgg strength properties and
RSB bpiEREd A ORGSOt PR éad Jeweyriecls fHow-
t dver, atagoignars extwndigy inharsolfidue baehot peried@icuiRg dirédion with
erfefs;lae%k ?o t%g U%E)ert apn% tﬂg rlo%I ecr:ﬂ may be provided. It is to be understood
that the aerodynamic wing may have an overall curvature thus resulting in locally
different directions of the lifting force whereby the sum of the lifting forces result
in a direction and a magnitude of an overall lifting force. The above discussed

orientations of the ribs refer to the respective local orientation of the decks.

Usually, the fastening lines are secured to the upper and lower deck via fastening
points at the ribs. In particular in large scale aerodynamic wings forces of signifi-
cant magnitude must be transferred via such fastening points. To provide opera-

tional safety, the ribs must provide high strength properties and still further may
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wing. Still further, it is known to increase the
nunber of fastening lines to thus reduce the | evel of

fastening |ine. However, such high nunber of fastening
lines result in increased wetgght of the aerodynamic
wing and its fastening lines thus al so adversely
affecting efficiency of the wing. The invention ains
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tggﬂkqgg transfer line and follows a curved path al ong
he ri According to the invention the fastening

lines are secured to the ribs of the wing. By this,
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rope, band or textile structure of elongate dinen
According to the invention the fastening lines are secured to the ribs of the wing.

By this, the load transfer of the loads acting onto the upper deck is transferred via
the ribs to the fastening lines thus allowing a far better stress distribution and
stress transfer into the ribs and thus into these parts and avoiding stress peaks in
the upper and lower deck. By this, it is possible to reduce the strength of the ribs
and the upper deck and to consequently reduce the weight of the aerodynamic

wing.

Still further, according to the invention, at least two fastening lines are secured to

each rib in distance to each other and connected to each other by a reinforcing



sion and may be manufactured froma netal, organic or
inorganic material like fibre material or foil

WO t43801 or the like. The |l oad transfer |ine RGYERQ08/056724
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aer od ynam C nes are cons an upper
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operation in a longitudinal direction and in a
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wing to a significant amount or even without decreasing it at all and to further

decrease the weight of the aerodynamic wing.

However, it is to be understood, that according to a first preferred embodiment
the aerodynamic wing may comprise lower deck extending in operation in a
30 longitudinal direction and in a transversal direction; wherein the lower deck is
arranged at a distance from the upper deck and substantially parallel thereto to
define an inner space between the lower and the upper deck: wherein the upper
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is oriented perpendicular to the longitudinal and the
transversal direction when the aerodynamc wing is

parall el to the |ongitudinal direction; wherein the

| oner deck and the upper deck_are connected by said
plurality of ribs. Wth this preferred enbodi nent an
upper and | ower deck define the exterior shape of the
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conditions result fromt pressure actin
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forces acting onto the fastening lines and possible other lines connected to the
wing. The forces resulting from the pressure loads have to be transferred into the
fastening lines and possible other lines being connected to the aerodynamic
wing. In case of an un-accelerated movement of the aerodynamic wing, the
forces resulting from the pressures listed above and the loads transferred into the
fastening lines and possible other lines must be in equilibrium. The forces acting
internally onto a rib of the aerodynamic wing can be calculated based on such

assumption of boundary conditions and by this, an ideal path of a load transfer
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equilibrium The forces acting internally onto a rib
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such assunption of boundary conditions and by this, an
i deal path of a |oad transfegiine extendi ng between
two line attachnent points can be cal cul ated such that
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tween two such sections at a line attachment point in the load transfer line.

Still further, it is preferred that at least one curved reinforcing load transfer line
comprises an upper reinforcing load transfer line section and a lower reinforcing
load transfer line section, the upper reinforcing load transfer line section following
a curved path between two adjacent line attachment points and the lower rein-
forcing load transfer line section following a curved path between said two adja-

cent line attachment points, the curved paths of the upper and lower reinforcing



conprises an upper reinforcing |l oad transfer |ine

section and a |lower reinforcing |load transfer |ine
WOs2009/149M01 t he upper reinforcing | oad transfer RGTAEP2008/056724

section followi ng a curved path between two adj acent

line attachnment points and the |lower rein forcing | oad

transfer line section followi ng a curved path between

said two adja cent |ine attachnent points, the curved
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the whole section in between. Such embodiment is particularly preferred in large
scale aerodynamic wings since the stress distribution can be further optimized
when providing such two fastening line attachment points.

30 Still further it is preferred that an additional straight reinforcing line is provided
between two adjacent line attachment points. Such straight reinforcing line can

have the effect that the region of reduced stresses or even the stressless region
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The cl osed curved reinforcing load trans fer line wll
then delimt a region inits centre which is a region
ofilidugher ftiie prefaried that a plurality of fastening lines are secured to each rib

at a corresponding plurality of line attachment points arranged at a distance from

each other in the longitudinal direction, the plurality of fastening lines comprising
a front fastening line, a rear fastening line and at least one intermediate fastening
line, whereby the front and/or the rear fastening line are fastened to a fastening
line attachment point comprising a lower and an upper line attachment point, and
whereby a curved reinforcing load transfer line extends from the lower to the

upper line attachment point of the front and/or the rear fastening line.

is particularly prefRST/ERR09SNS56724
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According to a further preferred embodiment the reinforcing load transfer line
comprises a webbing sewn to the rib. By this, a reliable technique is applied for
connecting the load transfer line to the rib thus ensuring safe load transfer from

the rib to the load transfer line and further to the line attachment points.

According to a further preferred embodiment a sheath is formed along the curved

path of the reinforcing load transfer line, and the reinforcing load transfer line is



can be hauled in and veered out to effect a

deformation of the aerodynamc wing. It should be
wodgteptdod, that all fastening |ines of one rRUI/IEH20€8/056724

| east sonme of the fastening lines of one rib can act

as steering lines wthout chapging the design of the

attachnment of the fastening lines to the rib.
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only at the ends of each reinforcing transverse load transfer line, respectively.
Alternatively or additionally, the reinforcing transverse load transfer lines may be
attached along their whole length to the upper or lower deck. The reinforcing
transverse load transfer lines additionally ensure that the wing is not separated in

30 two or more segments in case of extreme overload situations but is kept in a
steerable condition even if the upper and/or lower deck is riptorn partially or

totally along a substantially longitudinaltearing direction.
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Fig. 2 A schematic side elevational view of one single
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vi ew of emBodmBel & tHd iRvep@smect i ng an upper deck and a
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Fig.4: A schematic side elevational view of one single rib connecting an upper

20 deck and a lower deck of an aerodynamic wing according to a third

embodiment of the invention

As depicted in figure 1, an aerodynamic wing according to the invention com-
prises an upper deck 10 and a lower deck 20. The upper deck 10 is coupled to
the lower deck 20 via a plurality of ribs 30. Close below the aerodynamic wing a

25 steering unit 40 is located. The steering unit is connected to the aerodynamic
wing via a plurality of fastening lines 50. The fastening lines 50 extend between
the steering unit 40 and are secured to the ribs 30 of the aerodynamic wing at a
plurality of line attachment points distant to each other.
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steering unit 240 located close below the aerodynamic wing.

Each two adjacent line attachment points 251a,b; b,c and 251c¢,d are connected
25  to each other via an upper load transfer line 252a-c, respectively and a lower load
transfer line 255a-c, respectively.

The upper load transfer lines 252a-c follow a curved path which is bent in the
direction towards the upper deck 210. The lower load transfer lines 150a-c follow
a curved path which is bent towards the lower deck 220.
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the rib 230 is connected to a nunber of four fastening
WQ 200¢843280a-d at four |ine attachnent points Z%IN/ER2008/056724

a steering unit 240 | ocated cl ose bel ow the

aerodynam ¢ W ng. Each two agjacent |ine attachnent

points 251 a,b; b,c and 251 c,d are connected to each

ot her via an upper load transfer |ine 252a-c,

r eﬁ%e&.Ha\ﬁ?rE%f ﬁw@%aﬁi AR Iuk&agﬂ:\ f2"35 lc'@@al%@%@d Such that

respectively. upper | oad trans firnes
f JePieNF Adany 9M°Bﬁtbm tghirer pad |owigt tf?fl‘fﬁfftfﬂ'éeﬁ petween epch two
t CMﬁ’ddéﬁt ﬁd@aﬁé@ﬁ@léntd@ﬁﬂﬁs %lé)totér b&rée%rek@éﬁ’d trrfa@ntﬁfné? be pro-

150a-c. f.ol | r
t ol R o 0 dal S T aRe Brae s BORHE gadhat a
5 t rragieh €64 bemesn 2e2a@pper wad trabsfer lmes sswb ahd sleagbpetiGétk 210
: ngoangglN ﬁ‘% c%ﬁ%%’t\t V\sérggs"égac'ﬁ&ﬁ%a’ a éggoqqeﬂggidng%?{)eaks
tth@r@h\n@mi al!m-ﬂfmt o desigrt heahatpridl rCéeheofNebtm dlys regioh @64 with

l?] Rt PISmEI Ao tiRhES én'a sErP %tﬁ' b 230. Still

urt the curvature 1s calcu ed such that a
regi on 254 bet ween the upper |oad transfer |ines

25Am-tortin dthe RErvdRPE bf d\@Q&adztl%sif& iheadsgh-Mah 285a-c is calcu-
avol dln

™ cORE TP LB AR SPbeeRaTdeReNa kerinnings 2Eorearhe

t Hewerateek 220 isdbadedavitvedicdnstahhitess egis mmaﬁé anl shtess concen-

r kness
SoPRb ATk, Aty 1o S5 Bl EASER LR HEITHE o i
| iqeestantshigknesa aad stsBwihc i s cal cul ated such that a
regi on 256 between the |ower |oad transfer |ines
255a-c and the | ower deck 220 is |oaded wth a o
condtrafshews adurdiampodunestt af agb 439 fastened yiadlyge &aptening lines

15 1 r3BDa-@NG a BfecpRRlSt 34D. t his region and allowing to
design the material of the rib with constant thickness

and strength. Figure 4 shows a third enbodi nent of a
r iAs @BMefsest dmediguiead tdacke Easfemsigdine 3§04-t iresecBiedde thet rib va

st.ashbNbhe at:hn??%rg 80@@ 368 Bk 58 gﬂ;f%rliﬁg]g{t%%eslt éoigte?scila-c,

f ast eni ng I ne a-Cc IS secure
| GowPectivielye Thvs. & pratine 3pBa-atof 85dh fastenimgdinarB50pseextérids de-

at@SNIRBIY 1oREY dHd udpéAIre atth@TRER bbiME!%1a-EN -% s ?Q&IVQI'Q

358a-c of each fastening |ine 350a-c extends ween
these | ower and upper line attachment points 351 a-c,
20 3E§ah two raej%p@ﬂtu'pve'l I}he ﬂaaehnémoad:; 36BNt atp Q@{neb!eﬁeto each

o] nts C.ar nect e E
Vi g‘%g Veur vcéJgV 03 r|aashgf e ??%e%éﬂec%veﬂ'r 2:2’5 Pt |e\?%h ywo
Fadjabent lowerclimet attachment points 351a-c¢ are connected to each other via
lower load transfer lines 355a, b, respectively. Each of the curved load transfer
lines comprises two continuously curved load transfer line sections which are

25 connected to each other in a contact point.

Still further, the lower and upper line attachment points 351a-c and 357a-c are
connected to each other via straight reinforcing lines 359a-d in a specific pattern.
The straight reinforcing lines 359a-d may be attached to the rib 330 along their
whole length or only at their ends. As can be seen from the figure, a first reinforc-

3 ing line comprising two straight reinforcing line sections 359a, b extends between
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adj acent lower line attachnment points 351 a-c are
connected to each other via |ower | oad transfer |ines

transfer lines conprises two continuously curved | oad
transfer line sections whichgare connected to each
other in a contact point. Still further, the | ower and
upper line attachnment points 351 a-c and 357a-c are

cape weeqné gusamn%&ﬁ{ 3y+aam%érﬁaw%m.né &l ti@h%%i ﬁ%or 5085

9a-d in a SpeCI tern rel cing
| |Sr?§%”d35f9%\9fd rﬁ'aiw%@o h’i!et BRIPRISINgoWeHEraighb r%@grcmgdmg sectlons

t h}ﬂgrc ‘M&ieﬁdg BBENRN Ais WHeY i alttBlenthdist 35/% t&?rﬂa (Bfer line
se n fro Fﬁégkgﬁ a first reinforcing lin

Fireg aFyfirst stEAiglt sF TRl ing S9iop 3p8Re extends
35‘&&1 abloeit tred attdnbinsee pbihetd avehtaki Bﬁntaﬁ/h@@mn&onlﬂﬂudﬂkly
35&!}@/&1 ?rgllo%? }ggrf:slfér{lhrr]\% Isgct;tltogg %%ellqtgpﬁtact[ &Bccg% P%Y geﬁ)€h second
r eatrﬁfgbt l@mf@cmg fiee mom 898b, 853tends fom)shieindstdoepoimtan a lower
t Ning alt@Mlent oI at tachment point 351 b to the | ower

line attachnent point 351c. Each first straight
reinforcing Iine section 359a, ¢ extends froma | ower

| iinie taabd aﬁdw@md {pai the db8g@oRE kRGGHREhRtciNd IS 3598.d could
| oad transfer |line sections

t d
P8 e nd, sich e BB RIsro etk el i pravighd beween
r eidjatemtdowey link meacheeni pmnﬁEﬁ bdjaderembﬁérdi&efattééﬁn@it goints or
CQ:%%‘EQ E%\/geqrts t oolgpp%ﬁ IIrQéA?Lachl geglt g{;{'ﬁp ﬁt r%Séfg&%%ﬂ‘t@lnﬂllet stlrastght
r eeinforning lngs| éxters BFPond linelatticheer! pointedo @ach $wme ldjacent
Sti(fv@érgyphpﬁ@r'llﬂg %ﬁgtf%nlt b{g\ﬁé STRY 1L ngrgfepfbleofo?\{ﬂedﬁ%ss distri-

bet ween acen ower I ne attac
a@p%‘emthm Eﬂ?e'l‘b IHoMe Ve inaetheresoniigisatians, @ne necatiaghmentenoint

t OnagNonhp BEcohhdtEedfiid S5 BBRten? Ahd ttadHmdn® prn?t/%rJr%dstralght
that, the straj ht reinforcing Iines extend fromo

| M HRCHNIHAORNERE  poi nts to each two adj acent | ower or
upper line attachment points since this is preferable

f i th . Ho

R o P A B
omeybb@ _tr@oﬁﬁrewa die _stoalgmefeia@ymmmesl 359e-daintcachentinb with the
PRhd sedibAs 8B8a-8 tof MRt r]{nQE G508 ! dr %alc&lh#er(] eJuch T?ba% the

curvature of the upper an ower T6ad trans
3558RNe Ipda-demicied Rdhe Herdrsad lewatrigddiranafer linke and Torther

SHéI&hlﬁahtbyr Bk Whesettdes 136888 FoRRall fidd &%@@&tah@ﬂ'xa tﬁ& be
n seqtlo % %?a c of the fastening |lines 350
aP@VQSP?,fH N Ns e Wagrepnhdhe sigHTemipteing linerc B%a- gaun
bycrbbethapgdioland | ower | oad transfer |ines and further

In the embodiment shown in figure 4, a region 354 between the upper load trans-
fer lines 352a-c and the upper deck 310 and a region 356 between the lower load
transfer lines 355a-c and the lower deck 320 is loaded with a constant stress
exerted by the load transfer of the aerodynamic forces acting onto the upper and
lower deck to the fastening lines. By this, the material strength and thickness of
the rib material in these regions 354, 356 may be reduced to a minimum value

since no stress peaks or concentrations are present in the rib.



delimted by the line sections 358a-e are totally free

of stress and may thus be provided by holes in the rib
WO/ e3901t he strai ght reinforcing |ines 359a- PGIUEP2008/056724

across theses holes. In the enbodi nent shown in figure

4, a region 354 between the ypper load t rans fer

lines 352a-c and the upper deck 310 and a region 356

between the I ower |oad transfer |ines 355a-c and the

I omar;ardss kura?eO sb§n Ifr@ﬁ\dtﬁg erBBm%nFQ!Wr@i‘ﬂt é,w 8S5 cyrved front

exerted | oad transfer of the aerodynanic forces

aclP?%gareﬁﬁ%/"dmte ¥80 gpsisads aﬁtrerrbrn@r'mmr@ndtuap?rﬁ@rr ling aitAchgpent
| i perse. 358y, 357k Sind idBerT@t £ birédtios towReH the aeﬁlt érlal §1|<rbe$h°e &ro-

the rib rmt th
- R o5 i s DRnOe &) RRGOR) FensiEs i a3, svigpes b

5 comeen theabivensndupperiias etthchinmerit peint 3H1ASSZAAND S bent in the

fu own i. N
e itoafEn, Bag| ho ey 4o 372 B RRogR MR i I B Gl ranfer
t hiaep §@Rr378rmacigip e rediendh !, 137 hhish iskémefistrepnamt m3g fras be
SSF}@V,@ébdaé ol®BNhe WBb Aodi rection towards the front end
of the aero dynamc wing. In the sane manner, a
rear load transfer |ine 370 extends between the | ower
grﬁiillrfpwrhihierw:naamra@n RNbad Gaiéferdimbs B60 35709r53da%uia$ed such
int i r
0 Py R coqieREen i ko e eaifc s Seo e has e cag the
erupipec bred dowee gleok i3 @hded Wwith wohsthnti strekss e wdll 84 ae@groanad'z
S r t Q0. | I
F o elrengied (60 BEREoa 7R A b8 Fedl TeyasB Y i bpeng ono
37owersdesk| Ehis Allews & tduch materiat slgergth 36 tHiekneeem thhse re-
f s dr grAwdd l%rhsrfnﬁﬁmum leug @Qc@ﬂg sﬁ’%.% dohOHirafL FoehliEare
upper and | ower deck is onstant stress as
’5\M£W598Q“§ereg|on 372 betmeen the rear |oad transfer
line 370 and the rear sections of the upper and Iomer
d ck ows, Lq re t strength
t‘l?r‘ c ﬁ'eges, S?en krﬂ'@st © ea‘?'%gx‘ga”a?'ﬂ% t%@ﬁ”r?ofg" men?'ﬂmme”t
v shoen 8 figoee h@nstsnesascomoemmmrsmrrpeals are apsiaddinaicewhole rib
pr re
B Zlﬂlgt %]@&/ﬁr K rﬁrﬂprg atziﬁaq %ﬁgﬁﬁlﬁ% Hﬁ}r‘%knFsqu ota% whole web.
E‘gprrﬁriéh gesigmythe pr@rg& W@mht:efmrr arpdymsmisr wipgaks barreduced sig-
20 a\r‘rﬂi'cgﬁgl vlnfhohhﬁe\r\@&) breméiehal %eré BYES toBdteQ ks, o@rl@é&%&] the
material strength and ness in the
st design, the overaII wei ght of an aerodynanrc Wi ng
can be reduced significantly without the risk of
material failure due to stress peaks, overloads or the
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i ke. CLAIMS 1. An aerodynam c W ng, conprising an
upper deck (10) extending in operation in a

i . wherein the upper deck is shaped and arranged to
produce a vertical lifting fq@r.ce which is oriented
perpendi cular to the |ongitudinal and the transversa

di rection when the aerody namic wing i s exposed to a
wind flowin a direction afigpnged parallel to the

| ongi tudinal direction; ii. whérein a plurality of

ribs (30) are connected to the upper deck, said ribs
lying i nAaa@hﬂl?ﬁarﬁiarvad\d ebmbﬁgﬁ.@g directi onf of the

verti cal I|ft|n r the directioon of th

Fow, “the' adh SRIRLATE e dndiagh oBtarsn o il Grec-

pl atf orm ar manngadjmtaetkamvdzrha dinectignj N service via a

plurality of f ?Sbvﬁgtleﬂ'gthja 'ugrg%g_g%)% sﬂgpedcgln%rag%tngécli fedocliuce

that the fastening |l are secur
ri bs (30) of theaweﬁlgal hﬁmglf@ra@tlvhmﬂs briestasipanperidiquiss to the

(50a-d) are Secufo‘ﬁgltﬁo‘i)na?éﬁchth &Pﬂngeréewg bR mﬁm‘éh%@ﬁ&%y-

points (5la-d) arranged i stance rom eac
in the |ongitudi H%fP'CdY'?ga’éteFWd\Fm%Wé'ldrf'oMﬁé aglireptioagiriented

two |ine attachrrpmanepmmb%r(gﬁg@néjh,r@(ﬁ,gncon nected to
each other by a rﬁ nf orc transfer |ine (52a)

ex tending frdhm VAEEN 8 ff?{yacgﬁ §80) 758 ﬁP“"(anES‘)todPe PP@r
first one of thedéaskpshiasibemnyimginl a ﬁ&ﬁet;ﬂréﬂb?td tﬂé@ilrectlon of
attachment poi nt e sec one. o e t _
f ast eni ng | Iones th\%ﬁ'éae 'q'fﬂinﬁg r?%f’"ﬁ Féjfrﬁ 'Of‘é)éh‘et"i"am?‘%r
line (52a) Ihe asrodyohmit Wiog bhieg respettd ¥ basd plalf@) arranged

al ong the m’ﬂ&h\ﬁé&'\ee\nﬂhm %ﬂ&&ﬁﬁg%ﬁﬁ%w gﬂggtg\r}né ik (%‘a d),

follows a curved pat
aer odynarfinérageigeddeatdi ng to claim 1, further

conpri si ng &e'fQM@r‘méjﬁrﬁa“é §0H0) S EEAHNG thdriABH P WG

a longit ud| nal directio
at least two fastenlng lines (50a-d) are secured to each rib at two

line attachment points (51a-d) arranged at a distance from each
other in the longitudinal direction;

- wherein the at least two line attachment points (51a-d) are con-
nected to each other by a reinforcing load transfer line (52a) ex-
tending from the line attachment point (51a) of the first one of the
two fastening lines to the line attachment point (51b) of the second
one of the two fastening lines;

- whereby the reinforcing load transfer line (52a) is attached to the
respective rib (30) along the whole length of the load transfer line

and follows a curved path along the rib.

2. An aerodynamic wing according to claim 1, further comprising
- alower deck (20) extending in operation in a longitudinal direction
and in a transversal direction;
i. wherein the lower deck is arranged at a distance from the
upper deck and substantially parailel thereto to define an

inner space between the lower and the upper deck;
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and in a transversal direction; i. wherein the | ower
deck is arranged at a distance fromthe upper deck and

space between the | ower and the upper deck;ii. wherein
t he upper and | ower deck arejyshaped and ar ranged to
produce a vertical lifting force which is oriented

per pendi cul ar to the |ongitudinal and the transversal

direc tion whepn tWhAereREHRAVHHN SndMoMdr 'd%c@’é@%ﬁgpédoar?d ar-
wind flowin a direction oriented parall el

| ongi t udi nal di r &N9EBAC Prqdpce WY@F‘@?H'W%“TW'“U Bciiented
and the upper de pkrpah(ﬁcu}@rrtﬁ Qfﬁ‘é @dgsherﬁaﬂbﬁh {hlelifa%lsi/éré/al @frec—

b 30) 3. An di t | a
(rnlr 2 (vvh)er ein thég'gr ?/Ae/g"ae VB? %@gﬁ(’jgﬁgﬁ‘ggﬁ?ﬁo‘ﬁé ‘I"@g ow

transfer |ine (5ed dnre;tmabzmmltmrmdal&umhhé loagitwaiinadireation;

(53) of the ri; SS_cause
by the trans br "apefRe i Hely ald 8, @he ek e ERIRRRC
wing to the fast éhﬁﬂgplurailé/sofﬂbﬁé'iof)egl on (53) being
delimted on the upper side by the path of the rein

forcing | oad transfer line (52a- c? and ext endi ng
t ower ds tAHeaqr?ﬂXé?m%‘&l‘”%faCF‘Hé'”B|t‘5§ ayatweed Whereinithe curved

attach rreriﬁthmlthﬁ @infdrding thad AfantiBelidd (rsaa) i 2e8RIaRBGuENhat a
second (50d eni n I i nes

of the
in parti &¢I (PSF%\KB? B sy St?%\ﬁ@ﬁ'ﬁ%mﬁs"eés cﬂbﬁsed y the trans-
aer odynafur of Wengertcat apkfi fogcet feors e Wing torthe?fasvdmefgelln@s,athe

b 5" cor 1egtn (S3EbAAS BRIedTh RE ReBErdbeby i R B e ren
poi nt s afolﬂamﬁg@dd alana‘edilr@t(éﬁ@e) andexterating thae'ls the1 Idwree end

| ongi t udjngl g B@mebf?%e Imeitébmngrﬂ%ﬁ% %g@fﬁ@tﬁrét

attachnment points of pl ural achrre
poi nts | #fife eéﬁeor@o(ﬁﬂ@dmé@fﬂ@ %é&ast mfeﬁtewyganmrwmﬂcu—

rei nf or clapgwarfdhé loweshedk. | i ne. 5. An aerodynani ¢ w ng
according to any of the preceding clains, wherein At

| east one curved reinforcing |oad transfer |ine
CONPr i Se&n asrodppiic wing according to claim 1 or 2, wherein

- a plurality of fastening lines are secured to each rib at a corre-
sponding plurality of line attachment points arranged at a distance
from each other in the longitudinal direction,

- wherein each two adjacent line attachment points of the plurality of
line attachment points lines are connected to each other by a

curved reinforcing load transfer line.

5. An aerodynamic wing according to any of the préceding claims,

wherein

- At least one curved reinforcing load transfer line comprises an up-
per reinforcing load transfer line section (252a-c) and a lower rein-
forcing load transfer line section (255a-c),

- the upper reinforcing ioad transfer line section following a curved
path between two adjacent line attachment points and

- the lower reinforcing load transfer line section following a curved

path between said two adjacent line attachment points,

thereto to define an iRGIZEP2008/056724



WO 2BH 13801,

10

15

20

25

30

35

reinforcing load transfer |ine section (252a-c) and a
lower rein forcing load transfer |ine section

section followi ng a curved path between two adj acent
l'ine attachnment points and t{ze | ower reinforcing | oad
transfer line section followi ng a curved path between
said two adjacent |line attachnment points,the curved

paths of 1hendBRCEd BEMHs PRI udpel B PIoel SeihiBARtht AN §h Sdfer
l'ine sections being cal cul ated such that a redgion .
(253a-c) of PREestiops Rping ralryated pushdhetiaepipn (2%3e-apf the rib

stress causehidyistshBsthhiang fres opétrdsh@avedd {byiﬁlel thpstet bf the
Ines 1's

force fromthe wing.to the ir of fastenin es ,
present bet \)@g'ﬁg\fs%ﬁ%ﬂ f‘&fﬁﬁZ‘PW@ﬁa Yighs teerai ‘U?fé?tﬁ@fnfl? §agp is
transfer |i peessetbetaesn sbid dppeaand dywaiethforting Icl)ad transfer
according t preceding claim wherein - at |east
one fasteni ﬁaéplgcﬁgﬁgttachnent poi nt conprises a | ower
(351 a-c) and an upper (357a-c) line attachnment point,

the d owemnnldeRfayAbmhR e Nco \?:TB RSBk of hrHtl]aqm \%g?r%ﬁ)\ the

upper line attachnment point via a stralght reinforcing
attachment [@f ifast 95 destening fine sttachimgint ppiat spoPEIasga lower

attachment 3me-d)apd 8x apper (7)) HhdBtdcAmbRE Aty ecti on
of the fast wherei n an upper curved

rei nf or ci 'ngﬁlneicfgg’e’li b%ﬁétfa'@inmﬁrrtrpg"g SEINp sRNPesisshto the upper line
ext ends froatthdrenanppeint lia lrmestaﬂighaeamfefmtngfmiaehmam?i_na (358a-
| ower curved,reinforecin Qa ransfer lin ction
(3555, b) " o caHqL SRR Sgkﬁﬁ%ﬂﬁnﬁ'ré”ea‘tr?éﬁ%ﬁbﬁfe"d:g n
int. 7. Atheadireotibmeithecfastenigg lesor di ng to any of the
B?Ie(r:]edi ng Cl/vﬁ it a pg} %un@%gl &R #cin‘?@?oa%dgejar]i ifé)n@r!e section
straight rei n?or cing Trne ( géa-g} I'S provi ase_ci etvveéﬁ
two adj acen{3%2Rnd) exiende fiamithe yrpienting atBchmentapeinbdyhani c
Wi ng accar daNgwdrocudd eihidrdisy RLE aAkBgIiM clfeh Qggﬁ”ﬁ &

a plurality of fastening |lines are secure
at a corre tendsfromthe lower line attachment point.

7. An aerodynamic wing according to any of the preceding claims,
wherein
- at least one additional straight reinforcing line (359a-d) is provided

between two adjacent line attachment points.

8. An aerodynamic wing according to any of the preceding claims,

wherein

- a plurality of fastening lines are secured to each rib at a corre-
sponding plurality of line attachment points arranged at a distance
from each other in the longitudinal direction,

- the plurality of fastening lines comprising a front fastening line, a
rear fastening line and at least one intermediate fastening line,

- whereby a closed curved reinforcing load transfer line extends
from the line attachment point of the front and/or the rear fastening
line.

t he upper reinforcing | oad transf erPQT/ER2008/056724



sponding plurality of line attachnment points arranged
at a distance fromeach other in the | ongitudinal
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conprising a front fastening line, a rear fastening
l'ine and at |east one interngdiate fastening |ine,
whereby a cl osed curved reinforcing |load transfer |ine
extends fromthe line attachment point of the front

L 18, BERETARE SIhO el Bt Al 3T ALY AL ES

accordi ng to an precedrng wheT €]
pl ur al i t yheteir astenl ng lines are secured to each rib

at a corre %p&m@h@g)fﬁiaéiér@tl\d Eﬁ/esogrelée@@re@ttbae%gﬁn?ﬂtat gorre-
poi nts arran 8ed at a distance fromeach other 1In
s

| ongi t udi na ARGy of ine Flaghmentineings aranged it ﬁgilStance

| i nes conpr Ifrﬁmr@caofrfeﬁmtthé @ﬁ@nﬁ]ﬂﬁrﬁlﬂdl}écﬂ@n a rear
fastening | | ne one internedi ate_ fast en| ng

line, whereB 'Hr@%’roéﬁ?s esopEPpging arfrRof Bslenng ingea
are fast enedeatrcﬁasterﬁras!merandgt lkeast@natiritereiearing fast@hmg line,
conpri si ng r at t gchnen

and wher eby Q/gb%‘g? teegﬁ(?ne?aﬂg}é?%%nm# %gt&ninlgangfa ‘?*ﬁsﬁaﬁ‘sd ttd a
extends fr ofﬁstqwgl lmﬁeaﬁapwﬂeMGbouppemphsmmaado:)w(acmwem upper

poi nt of thend sRREmBAdRE, drde rear fastening line. 10.
An aer odynam c W ng according to any of the preceding

cl ai ms, Vhel'8EIEDY Recuregsk reinfaigng |'Q‘Pé'stfféb‘§feér|ide lsatenese from the

rib and a StoRRF td e UPpEr.liné BRachhRAT pdkat of Hel frd€bMWor the rear

coupled to %glt_)ﬂase“ﬁl atformvia one tractive ca ble. 11
An aer ody fig according to any of the

precedi ng cl ai s, V\,herei n At |east two of the

fastygni ng, | ine M cgj act as st nes jin

t hat "t hey areg %86 P: o 8cas‘?'e r’ng F% r&%ﬁ?gwgac'\?}é”f

t hat t heyherain be hauI ed in and veered out to effect a

def or mat '-onth%ffaétgﬁng lines extend between a rib and a steering unit, the
steering unit being coupled to a base platform via one tractive ca-
ble.

11. An aerodynamic wing according to any of the preceding claims,
wherein
- At least two of the fastening lines functionally act as steering lines
in that they are coupled to a steering unit in such a way that they
can be hauled in and veered out to effect a deformation of the
aerodynamic wing.

12. An aerodynamic wing according to any of the preceding claims,
wherein

- the reinforcing load transfer line comprises a webbing sewn to the
rib.

13.  An aerodynamic wing according to any of the preceding claims 1-10,
wherein



aerodynam c wing. 12. An aerodynam c w ng according to
any of the preceding clains, wherein - the reinforcing

WO wad143pEnsfer |ine conprises a webbi ng sewn tRCHER2008/056724

rib. 13. An aerodynamic wing according to any of the
preceding clainms 1-10, whereppa sheath is formed al ong
the curved path of the reinforcing |oad transfer |ine,
and - the reinforcing load transfer line is arranged
wi thin said sbgajbh; f dn@gg i accordin
to the pr eceédlgnéaat[qfsaf%ﬁn“i@,gb\aﬁg%e%n . ? %tﬁnor?g?en %’?%ﬁc'rﬁ‘ Hoad
| oad transf dransieréing. @ndr r anged slidabl e al ong the
sheath and Wherembrcind8odl trdn8fs find VR Eﬁgfefd%{hﬂ\gsdd SHedth
(50a-d) are securedtntaothe rib%tltﬁe WO Iine’ '
attachnment points (5la-d) by coupling said fas tening
| i nest.t o Amatsodyhatnitewing badoadieg 1oghé padedifi@alsier2, Wharsin

15. An aero ' n ccording to _any of t

precedi ng” clq%{{lp %Fh@rrc‘%% g)agrtéaé'ﬁ‘%lr é'g%f's @FS?(?ﬁdl?“‘%ﬁ'& Apng fe
rei nforcing sheathsandr se load transfer line is provided
connecti ng two rdiRdsicCaifg Mcﬂ%‘?teﬁi;\? ﬂn&e(go%-@ég}esge%[}r%g & the
each other in a transverse directron of Th

aer odynani c "R Hdhe pracineraitaphyentrnontyyéd asdjbucempling said fas-
each ot her. tdfing iNesICERIAME Bintirdldy REE B5ALBYiInkO t he
preceding claim wherein the re inforcing transverse

| oad transfer line is arranged parallel to the upper

10 or | der Adeskodypamicewiablagcadiogtp timeolutpp @fFedetiinh @Mihs or the

15

deck, r eS&@Q,‘hb;\é%'f ¥taim 1, wherein a reinforcing transverse load transfer line
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16.  An aerodynamic wing according to the preceding claim, wherein the re-
inforcing transverse load transfer line is arranged parallel to the upper

or lower deck, preferably along the upper or lower deck, respectively.



