Aer odynam ¢ wi nd propul sion device having active and
passi ve steering lines and nethod for controlling of
WG mb/0soodevi ce The invention relates to an aer dyRP2ONT064270
wi nd propul sion device, particularly for watercrafts,
conprising an aerodynam ¢ W ng being connected to a
steering unit | ocated bel ow the aerodynamc wing via a
plurality of tractive lines, at |east one pair of two
active steering |ines being connected to the
aerodynam c wng at two points in distance to each
ot her and being coupled to at | east one drive unit at
the steering unit, a tractive cable, a first end of
the tractive cable being connected at the steering
unit to at least two of the tractive lines and a
second end of the t rac tive cable being connected to
a base platform the aerodynam ¢ wi ng having an
aerodynam c profile which generates an uplift force in
the direction of the tractive cable when the airfl ow
direction is about perpendicular to the tractive cable
A further aspect of the invention is related to a
met hod for controlling an aerody nami c wi nd propul sion
device, particularly for watercrafts, conprising the
steps connecting an aerodynam c wing to a steering
unit |l ocated bel ow the aerody namic wing via a
plurality of tractive lines, connecting at |east one
pair of two active steering lines to the aerodynam c
wing at two points in distance to each other and

9QuBh rﬂﬁné%ﬁd%obéﬂ@%h dé%eqwn@scm;t érY& 85666 blbring
lines’to pled &REd fBr c\é‘ﬁtrHPahE@ AAsuth 'ng uni

conn nd of Lve cab e at
thesteerlng unlt to at least two of the tractive lines
and connecting a second end of said tractive cable to
a base platform and applying steering forces to said
Htle Inearﬁtoncn@tqmﬁoraroaeradyriavréc sirelepropgsibn mlesice, Toattguylarly for
b : i : .
l%?é}fs ééﬁgnéuﬂihﬁ ou?%l'é%w‘g g%|8§§?¥%(%cgébﬁg)u$Igiéaeﬁuwz%lt
we@s@ Ibslovw\lbgtaeyqdydar@@eme Iif meliraliteoltsandive dngs, e iadst one
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Ao et SRR L% HETE FRaded 1o MR REATERE ot two
eaints scdistapce to @ﬂ@plq{hﬁlanérbﬁ@mcaeplﬁ@tm@d@asﬂ one gdriva/indi atdghe
étQ%.ir‘% n\{tJ Qgracﬁ\;e‘:@abflé) A1 Conﬁe?‘ﬁ t§/e c%e%%ﬂﬁf JDQ\m-JétZdét
1 discloses a posi t |on|ng evice or control Ifing a
e rsteesing vpitto ahpast tve ot therfestiwadlingisand a sesond ead @éﬁ\leetrac-
iR @abﬁé“b&né Qomrfdc¥ed B H%éenplgtrforﬁ'lwaé aér@&%’naﬁ+ %r?
propul si on” systens based on w n | eren at
srrgdyrgnic profi igheaenqriates By uplferoses ip the dlr%ptrpn @éthe\ﬁéactlve

(M ERhESHY diflol Ar8&ionGaLEoUMHBDeRYENEMoShe tractive cable.

A further aspect of the invention is related to a method for controlling an aerody-
namic wind propulsion device, particularly for watercrafts, comprising the steps
connecting an aerodynamic wing to a steering unit located below the aerody-
namic wing via a plurality of tractive lines, connecting at least one pair of two
active steering lines to the aerodynamic wing at two points in distance to each
other and coupling said at least one pair of active steering lines to at least one

drive unit at the steering unit, connecting a first end of a tractive cable at the
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and the control of such wng elenents is a chall enging
task. In WO 2005/100147 A 1 it is proposed to veer out

w@eoobagloss n the tractive cable in response to PEEEP2007/064270

flight condition of the wing el ement. \Wereas by such

a control nmechanisma certarn degree of flight contro
can be achieved, it is not sufficient to control the
wing elenent in all flight conditions, in particular
aleering heit to aideadidng @b thet tsactive tmagt dndogondieetingta eecond end of

{a.grﬂd‘c'n%"&%ﬂ)lé to fao bé{@ﬁ@}fﬁrg?ta%%rm&lﬁ gte%f’mi 'f’irgeé'vitcp?aid at

nment s condit'ion [ nown from
\ABsLOBLRAIY BeBvensteering livesipl e a steering unit close
bel ow the wi ng el enent via a nunber of control |ines

3P4ay Qa%ﬂ NIRRT Wencgeé;éll %Fﬁé‘évytfgeltae(l-@@’ta'r& uYEPSEh Key

via such a steerin uni t y tractive cable extendlng
FRSoEserion prepelting nautig vgsssls. M@@ﬂy Iheset ergingsgaranised tprovide

tHy _§nvu§g{3 FirED |forotf1etv}é‘§sé’|‘é NGt lifBAYngC 885t Gorl 1A QARShn¥Hsed

it i1s a challenging task to control the mnn%
EFSOHESRE 'fahac%p)@ciaﬁ"?@tw i arplys abkrpatgemeinPghtioprioMdig the

HREnYREL Rl RARRIvesY¥ 2005/ 100149 A 1 proposes various
sensors to |nprove control of a wing elenment tow ng a

nauti c vesse Wiereas these and the gﬁrner t echni ques

Méf\} %OHB/ﬁB%”t Aé discleses A PPSPNGI0 SMiSsaiPh &R EoNiidhg wing ele-
ARIBRAICH i$ EorrRidRidNSa Slttdctivedcahid toea shigltd ea@b% rﬁﬁﬁ kor taQxil-

efficien st eer. an ero ynam c W n
GoHOrHT. SHcE MPption SuRmS Ao ARG W TR biag P big it

;Mi‘i;é ddl plmHPre §'ﬁp€9|@3%ltrlzadgg/§ f%;relraglgﬁet Rfdd-igleathg elements
an oeuv S pr.opo

B0 G hoTo ot Spne S Emeays 5 (IR gB o, Tofvd gaos/ 100147
maut |BCprM:&ﬁ;§g:to Oée)Sﬁ‘Jlt _bﬂhédnﬁ\ n‘hexraﬁquocubné mO’fas;id?ﬁe to the fllght
tractiv a e C | t he el enent, to .t he nautl
GREdtan' S 87 R iRk QB BT R ERR St e 2 LeSin
de@r@@}qdfwhgmmhe@l dad be]ic‘leclt@\paldoft it ot gafitienifoetaas| sxluap\hmg
a tecnni qu nifl t rove. noeuyv. Ity
St Mo Rl T Lo VBT o i ey swenetor
prrectied wignificahw. chal | engi ng task to i nprove the
steerability of the wing elenent in various flight

g'gelg}ptrove egr%glll ofl g@chov\//%g Q?Tgrf\tgll (ﬁfﬁc? @lngsgo%taltlops it is

échni qué fenhal n ect
tkhewp fremerO 2005E110148 Aldomoople Gbestaerd@vdmteclcﬁmbdlmw #td wigg

%nagnénmf ugnbep%f %?EM %he?ggé % cgﬁr?e%'f %pe Mntg%/ %Igmeﬁ{]to the

aerodyna her~obje
inavtanyassal \tl@ sudpa mmg anit ogc hadive ngbldlesxternldkmgtbem\meGnMe

ngpt?c }/%JSQPE'JH el sqg?rwlg it Bgri A R3Pof 18 vﬁﬁ%iefﬁfnen't tah Be
er ob |on to i np e
gﬁpnogecéhctyt @fstltl iaecr@émgm;g task to control the wmg element and specifi-

cally to steer the flight path of the wing element.

WO 2005/100149 A1 proposes various sensors to improve control of a wing
element towing a nautic vessel. Whereas these and the former techniques may
improve the steerability of aerodynamic wing elements it remains still a quite
challenging task to efficiently steer an aerodynamic wing element and control its

flight path and conditions in an efficient way.
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WO 300p0g0pvgied,

According to a first aspect of the invention, an
aerodynam ¢ w nd propul sion device as nentioned above

steering lines, wherein each of the two passive
steering |lines conprises a Power section and an upper
section, wherein a second end of the | ower section of
each passive steering line is connected to a first end
ob timeroupp@teesdﬁlﬁy oduryfg t terting spdctlandingpaweneaivres, WO
5@1@5‘?5 680! dr s)éé% t&eg&{b?;ber%ét%geé@d'l?ﬁ& the Po?é’db%k%‘ﬁﬂ% Mutic
upper 'sections o two passive steering |ines
sessebonsretot tbd fixiagtreint géthedyactiegrbablevcagpliag thewingatement to
kS r‘#éﬁt:@@ %ltLESI@Q&hO%Qﬁr the%ﬂ e|errr§etnt @mﬁe%ﬁre&ﬂﬁcdu@é@ﬁo
sections o assive stéering lines are
tdenteecafete trm%a‘élhemah@ucln ] tea@nlﬂtafgmm Sdgmftqaetlsstrmrpvmg]a
H@édwm.tf Yt Thé m@ténaﬁﬁu %lmésamngta%wan&ng cpdure, the
section aSS|n rough t teeri uni t
phgliengiap yagkolol Imnrca/edbe Graesabilin 06thetwveg SeaneRty mram?rc,oum fhgjﬂ
LOHERd DY 1S IESbI B Rcffey éfﬁlch%dsté n@‘%&nﬁfue rERdins.
one pair of active steering |lines. The aerodynam c

w nd gro pul sion device according to the invention
ddRsA §fsk opfect g, deapreapnt inyqsdion H%ttpr%‘r'@ éo‘ﬂﬁY!C@dfaéll"tat'”g and

GRNBERY Bk dtrBRETY/ @R abiit6f Arfidb&PRRRCHRE. | S used in
this context to have the meaning that the two entltles
bei n conn cted are directl indirectly secu

o8 PRIt D5 PR AR BB IR IR 106 peainD i soton and

EREORENInRISsidRRYithib hBaEroe®terdesRea connecting el enent

or connecting nenber- At hat physically establ i shes the
nnect.i on bet entities termgcoupled is

58 Fifref RS B S af B S uind BFelsBeRe R Bt

rel ati onship or engage nent, respectively, between the

docpliad tel 2rfesitaspscictl theaihvertior] emerrodyoapicedintdopropulsion

BOTL0SE SELAIRL JBA% A ERAEE ong e DS o STEM passive

ear oot t7or-a
“ﬁteermg hm:ets whelaimescrobf mhewaeasxdwmsmemwg/\hrwd JorMppsésa tower

QMo BT YoRER AMBAL £-ch 1 688 of BEUbI NGl 28 ez

e genera aerodynanmi c
phssivee steerimg mais cmrwectgd ta Iaefss,t ¢ndacft the eupbelr s@sloaroé the re-

t&h?«'{mg %:Larsglge S(Peelrm a\?él Vgo&dae% ez?nt}elpes %oﬁgrérﬂj% of the

us connec ase pI orn1to
aeperdsastionsc owmgtmvl aaasrve steexogi Imeslar@ezgnnedn@ &t ther dergdy-

?{QHC vgl?ﬁ 3ot HRRL by Sus&%@é ?o FZ{)@oﬁ%F YR G @Qh% Fower
ornmed r'n an derodynam C e t0'thus generate

spétions dof dhe éwarmsm sba@rlﬁ@ﬂlneed aegs cenrtegteldow ¢rstiyotherdin the
'Fgg}forpgmé §ﬁ‘eeﬂﬁ‘§ uRlt t8956n a continuous passive steering line section
passing through the steering unit in order to passively follow a deformation of the
aerodynamic wing induced by steering forces applied to said at least one pair of

active steering lines.

The aerodynamic wind propulsion device according to the invention consists of
several entities that are coupled or connected to each other. The term connected
is used in this context to have the meaning that the two entities being connected
are directly or indirectly secured, fastened or attached to each other. An indirect

connection may further comprise a connecting element or connecting member

characterized by a pair of two pESEER®07/064270
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openings in order to allow an air streamto enter
and/ or |eave the interior of the aerodynamc w ng and

wo pdobagmwosaand/ or defl ate the aerodynam c profi | BCT/EP2007/064270

respectively. The steering lines function as neans for
control ling and changi ng thé-geonetry of the
aerodynam ¢ w ng and consequently affects its flight
direction or proper ties, respectively, thus allow ng
that physénally hetablishghthepainheaiontbetvesertbe pnidtiesc I've fegn coheled
t St ri | ; [J: '
RLuseBTR g Mol Yol b JoBEMEE ok, BleRGH ob thbace-
hent sgspeatively, lhatween taetcow\ed @Inm@ﬁtStshueh dhatlapzdementeoupled
Y LSt Ubmb ASHh kP BRTALBBACRASN e 4 SNGURADIofibs
sald two active steering |Iines hi's way steering
belt ez pditen the balpl i ed to the active steering lines and
transferred to the aerodynamc wing in order to change
The 1rBEBinBL bPfheaRfdhatlc ARk pHIpLRI RRicBTLHRTARESdb Ano-
respecti vel It is to be understood that the
deteiforses resy Inagjrom e sipfifhi{presegensraied bb%eaagpwa@lc profile of
W&ér@%‘é%l@%dgv PhedeLRAHINE fdridiCark URRL RS RS He0a@le cable
adj acent to thé steering unit. The termactive i s used
Vi the ﬁ?ee@@w@&tth%cme&ngﬁee R8s PlaHems jclbpi agiPdynarie wing
@k&h&%’&iv@%é@ tife StebMRy tHY dndlth@fra @B chBledriven to
apply steering forces to the active steering lines in
order to shorten and/ or Iengthen the active steerin %
I"hR@&rsinInE wingés RABEGIN Thaseen@aMis Peliete PHe 9grerale the

upiift forde&ﬁfderﬁhy yelidtmeantd 4 h@mhﬁfdytama rﬁé}e&fmm&efdhé(‘&?more
toteaero namcvvlng In the context of

SPEIT BHEP SRUPTA AGSEPAT HoTe” duipiighumneyeror of he

B8tk megit wihf adndl infigte 2dHdl/dreddiatee tengerddyridhgic ipFofile, respec-
eqpﬁl val ent tovee png out that |ine The steering |ines
¥Y'be coupled to the drive unit directly ,via a gear
or via a pulley or via other coupling means The

aeé ctheniagilioaesvfundtigpr apuieans Word:@mirﬁlmwgalam clryng tbnetgeemetry

f
bt e ROk Elyldhird PBRMPY HRARTTS BRIPSIEER, §rBbb-
peefremﬁahvely;dhmsealtoe\dng 0) ﬁa«ﬂ*thetﬂlwt patdh df ateéraarodynamic wing.
SSI ve sect.i.on The

TR8 et DS B AR 5 BAARY b fhel P ot i CadS L Fosgg one

iir ot btty/eaahebrmgtllneel such et iapdactivatioe of dteeat leastsdnerdrivd unit

gesu Gﬁ*? %h&ﬁ%?rfgeéh@/oraleﬁg{h\éﬁlﬂgSqlsalc{? wongétlvel Q{eer}cn rl?n%% This

er
Maacsteecmng ffarcéocarebe eppliede IUIH]@@IVG_[SFHGTIB@ liars @'ehmairaslfeﬁdad to

%}%e 5$}Sd?ﬁ3fn% Wgnlﬂ rgér t[)l'gﬁaﬁgé’ ngp%t%ny\gr%gorif{igﬁ?ldfrection or
us, other th the active steeri i Nes, e
popertiesoesppativelyi \tas &1 beunderstood ehsebe ihem ative staéring lires

Aedy SOURRE dyPaBidlid ¥8nthlbls BRRLYLBGHR fR HAinGOhRSRh or

adjacent to the steering unit.

The term active is used in this context to describe that the steering lines are
coupled to a drive unit that can be driven to apply steering forces to the active
steering lines in order to shorten and/or lengthen the active steering lines on one
side and/or the other side of the drive unit, respectively, and transfer the steering
forces to the aerodynamic wing. In the context of this application, shortening a

line is equivalent to hauling in that line and lengthening a line is equivalent to



15

20

25

30

WG @enswgs | i nes,

The conti nuous passive steering |ine section consists
of the two | ower sections of the pair of two passive

connected to each other with their first ends so that
they forma continuous passPve steering |line section
extendi ng through or along the steering unit or a
pulley or the |like connected to the steering unit The
ey sk ttat ding Tfe stheringvimepassibeccosipledrto e Hiiveegnitdieectly
Q/Pané‘ %r%‘? VW QEED%W SRS cbgpl%ﬁ%%%%gond ends of the
esp 7 secfitons 3Pt WO passi ve steering
i nes The second ends of the upper sections of the
pbe sievaslypamisr wing propdsioardeviceransetding toothehtirst aspect of the
ﬁ@éﬂ%r\‘ﬁﬁﬁ&r Wnlifisdd a tcﬁw dt aQéﬁe Heeﬁr'\gﬂlr%sc\ﬁltﬂ thelrbReMeat-
hese two points In dis ce at the aerodynam c w ng
B@res Rrefaneldy eennestasaiereash rféhervtp domhe qqpb@ouseweswste@fmg
ifisddhiBn PARSIHA p%‘is@@é i@hid Edheskt Latdie tf%@%é.@é&@% directly
passive steering |ine section formed by the | ower
gt petyaly appliediofres i parsienrd totteese lings Miarredrivien yng. ergnar-
e roredeht é’&@nﬁﬁkﬁ‘iate%' dr &Mnﬂ@%sg Hformb ki PadsivBGeaction to

sections are preferably forned one contl nuous
[PaQas Ve MOYRIBENA PAPlierk OTrlsa@,era fes %&@ defarmatiogdginaf aerody-

%rﬂ& WiRGRe&S Thi§, &ﬁéﬁﬂ&@meoébt@é‘@{e%né hh&“{héjbdrﬁﬁhé&npas-
properties, respectively, such one of sa

E'd? steering lies seciiv dyrigally Fr“e”%éﬁ%@f%é‘?ﬁ‘@”\ﬁ’ Mt éH@JMlgg§qufI§9
fp&ation in respect to the other one of the two points
in distance, the continuous passive steering line
section accommpdat es and assjsts for

R e BaTs BrTom AL e ae kB keetianal Bie e fare saiens of

e pdivenfaRs payINNEtEegIthed NESEIWIDYRBEScToRBEIRG connected to
def ormati 0 ' i at | east

f th d
SSey e P gdsin Bt el 20, oE st ind & Byt s rsiie steering
arﬁwb%@dnts&tdrhe‘gamtdu@a cﬁtzﬁcﬁfgi m\%h sltéenmg uitcortd poisyest Bd like
to the namnm us active St ee
el Rag B SPTE o gre by cabctiths fcind v e Sledife
lifes ghei comnedted with théie eady adyheagEcondvends ot the rpassitive lower
. nNes

rdRns Bllop oPaeRine Breitbd PEE AR Loy o e sodltns

pﬁmeimteslye smefnm;r Inrtelsealrcs Memum@tmmmynbmmg\mhg :at twp @fints

1 I ye,steeri I nes. |n or der assi ve

roTPBlre 1 Mo D anIEe A0 PABISH AR5 i R RPN wing e

mbnr@cw?detn eahle otiter @izt tht ivpperodectitres afehe tiyom passivenstagring lines
/ or c;nttl (gus ;gahstswgls e%t b? sectn'%r %J%retdl b§stpe lower sections of

resﬁ el are sta and Ho St €erin orces
awpltwedassmvet $'teermgl|nee Istsee be rmgddanstmed that lad trpramswe steenng

HEELA biEaeh et AL bR B P BB s,
resulting e.g. fron1the uplift force generated by the

dbvady negel 1be petsddyhamigfwing ehanges dy neentation ang/or flight direction
or properties, respectively, such that one of said two points in distance at the
aerodynamic wing changes its location in respect to the other one of the two
points in distance, the continuous passive steering line section accommodates
and assists for this change by passively following the movements and/or defor-
mation of the aerodynamic wing. These movements and/or deformation of the
aerodynamic wing may at least partially result from the steering forces that are

applied to the active steering lines and transferred to the aerodynamic wing.

said two | ower sections bei ngPCT/EP2007/064270



10

15

20

25

30

The invention may be inproved in that the at | east one
conti nuous passive steer ing line section is guided

woe@aspassi ve pul l ey | ocated at the steering BEI/EP200TI@64270

pul l ey may al so be | ocated close to the steering unit.
A passive pulley in this cofitext is understood as a
pul l ey that can be rotated by a line that is guided
via said pulley, but does not actively apply
fihug twhilndhe Botiveestearingt/ines triangfei hecitetsingtforceh that ere applied
| .Sl N . . .
b7 IRL O, LAE 10 vF pOBAPE vty tht RabaapEitlrh ihoE primary
aseunmedajeifefees rasultiog fiomue defopasiine the @erddygamicneing and
?S&é%\}e%ﬂmfﬂ rﬁﬁ@sﬁ#r‘%ﬁﬂg%dm'léngtﬁ&i FRE SEtiveRdtbdring lines, in
orces and to allow the conti'nu ous passive steering
prdee te enaspively tfollqyadheg wavemenl pedydgfadmpienrat it asfodymamic
w\;;o@vmg e RGitior6F RleHdMskyhdmt WG thBfor &S ARk dRbctioRr
i nvention, an aerodynam c w'nd propl sion device as
REPErtiSA e esRBeVElYorarel stadle Bed Nonsteddnd fareesdatet apRjied to the
Refivel 8By Ik Sthe fRsSiGE IsRIehiRg lihés RletUbd@ftially e bfSpassive
characterized in that the first end of the tractive
st@sTIRg foscasi hub MayiaceRBodatettRCHYa OFIeE S UNY et - @ rfeamm thegunyft
forfe B dratRl b tUAdrBdynahREALAR oRihel BodhaRid Wigguni t,
and In that at |east one of the tractive lines is also
directly secured to sajd connecting el enent, and said
dBRMYErioymay ernproved Bidhpkiae at §astoqsgoarnyqus Papsje steer-
iy GRSsEbMBLHUHEE viar aphiyg palklyBodish sathd abedrRasdiit. The
one tractive, |line ccordingﬁto thi s enbodi nent tEF, _
PHURY- BE% AP YIRS DL DS INdeUtlt £h 8AFLV&PYIYD this
chetesticehiagtoddids d pullefmtiai\cad berbaitdd Bch ilive tHaRiLgdided via

acting on the steeri unit execute, signifjcant .
SRR A, Ritrdees oA 46 Fply dPFURGe RS (bR TpRdn order to
shatdn ordengthérethesinatdnasieesidd witlo Fresppetitotheapulleeln the current
steerjng. unit and he_tractive.éiﬁgs are at tachq? to
&§ OS‘Pﬂ%{uFepalf?'r\’Fe"P BY 18751 Btdg he QlRYQUSPAsRIvE SeRing
dne seitehanthd stesningdaniatd ashsi@niplifddroés afd talida tetdovienu-
cabl e, because in such an arrangenent .the tractive

PHS eassYRIESTS g rUon PsaSlY FRlom hLerPrartion bl e aredy-
thAmagingt he steering unit to the tractive cable
According to the current aspect of the invention, this

i . t ' . ' t iR .
ACEHRY 38 2 oS BB S bl B0, by
ldevies as onemienedarove oodagwibed dn dleeimndudtay alogttbnadf thisede-

YIAR it hi , '
SR 0l et i B A LS 65 D
negirdedy seeured & a ednnaciing hiemeoh eeg: tai bt @lcepreiey, Ipcate@ atithe
%fee'ﬂﬁ% Dt | Jrfzm i ?ea%%rr?é 8 e RAEGveAlnel NEash BRELNSecpred
unit or the ol e unit The connecting el enent rm)y {aKe
ttheaiflonnesting ebehent, and bai¢ coamrdtiog etenmegt id adpnded tchisansfer

ltrjagt?vquf%egmétween the tractive cable and said at least one tractive line.

According to this embodiment the load-bearing distribution and force transmis-
sion at the steering unit is improved. The tractive forces acting on the steering
unit execute significant internal stress onto the steering unit, when the tractive
cable is attached to one point at the steering unit and the tractive lines are at-
tached to one or more different points at the steering unit that are distant from the

attachment point of the tractive cable, because in such an arrangement the trac-
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consi st of a special material that is suitable to
accommodat e and transfer high forces The invention may

wheoobwogdober i nproved in that the tractive cabl BCERER20DTI®4270

at |least one tractive line are wound around said
connecting el ement In order’to provide a secure

hi gh-strength connecti on between the tractive cabl e,
the at |least one tractive |line and the connecting
dvefoseas, have to be praasferree fromt thatrabiierineh ehrovglc thevsteatiablugit
el PRI dRAAcBRN ARL IlFert dBFoof HHOHILBAOMALisad-
the connecting e is case the tractive ca
yantagr: isaPvereqine bzzsrve,fet:tiyaf@ﬁiewglthﬁéracm\@sﬁeﬁé%q Py &ve)l asngtyleast
foﬂé ¥ @165(%& Ve liRRRo %Be%@h‘hﬁ)ln RhREAHg tehﬁné‘rﬁrﬁ'b%@d' é'ighe steer-

el ement After wnding the tractive cab e and

ingait. bribistwaycthp Jractierfercas batween e tarive cabla @“él”&ﬁrﬁﬂ?ast
bhe t#aet%qm%nﬂa{ & trtahﬁeﬁré@wm@ cSrﬁ@cﬁngf‘Ql@n’Feh?m@feah %a%&.ng

one tractive |I1ne be securel ened to eit
trResfeBethaeosn g R st Srerng qnﬁ@rrtwhﬁlen@p pdhe connetig

EleAfdnt ¥ayaak! ®e6rmt bea 8bit, |p%ﬁ§} aﬁ&?ort fiRL idgvét t|'1é nﬁe and may
respectively According to a further aspect of

CARRSH T chspesin! araterip) rﬁ%ﬁh'% SWEI’%P I BpQrenesiatelang é"é”%r high
f&Rdd oned above or described in the introductory
portion of this de scription is provided, wherein each
of the two active steerin i nes._conpr.ises a

J BB ITGRIYhEN Y Pepises” '@86’("861'{‘ hRb e rPclve B%Qiﬁ&“&ﬂ% gifleast

lohe trhemeringeed Wain@aduad b4l sbnettn@életrieat. Upprier BaHbHIION
are connected to each other vi nnec

SRS RSt ah GoBroine tetsn DecrsNe blog dat e defst gne

traeteiRdy @ e comriegting eARnOfit IshprefeMedp@iattidh fhe tractive
di st [ r sections

a d first ends. of the two |lo
Er6 205 Bhe 8 DR ip NG T Rt MGy Fonftl e cioes BB ent
o brey cage thberacead cabl@br tH@@tS&&ebhagaumUethrteo rdspedtively, may
gontlnuoqﬁlactive.s eeri gﬁ i ne se n t ha i th
YhPeti"q'0 /PR PP AL Nd e c?PP’\’FeC U?n emely égé Vinging the
ttdabmzegdsammencstreaeaﬂ Iﬁgstl.b’het tracﬁm@l Imdnatoums tl@chabnmheg ielbeﬂbnt
a relieve

i loage dehest T FeghBudble AT e AbleEStand figtyk e may be
fsecwblyémierﬁéd toleithén thetcomr&lctlﬁg/eleMenEon te tioo renegdhiegl pao of the
he conne nber. of one active steerin
e R A ARERS ooR i Ble e R eve el s
connected to the connecting nenber of the other one of
tAeeording tact furtbes agrmct nhthiei inesntion,nart Aéredgrdngdiwimsh progulsion

g%gilkén T?allé%ént%%!j ‘é%o§é ﬁ?%?zﬁl bkl ¢ 1RE Eﬁrbé?&‘ctérg s&rrtﬁ’o‘H Pfhid fe-

cont I NuU
stemionrig praviteds werecun egescf thbdao agb\xﬁesteﬁmrrgshne@mnmﬁes a

ltk?ﬁeertss\ggtri(&erpw aR %%Harogb%tigﬁ, &%@eih@s&gha Ad Sbtf?r?er io%r section
and a first end of the upper section are connected to each other via a connecting
member, and a second end of the upper section is connected to the aerodynamic
wing at one of the two points in distance, and first ends of the two lower sections
of the two active steering lines are connected to each other in the region of the
steering unit to form a continuous active steering line section that is coupled to
the at least one drive unit and passing through the steering unit, and that is char-
acterized in that a first relieve line is guided via a first relieve line pulley located at

the steering unit, a first end of the first relieve line is connected to the connecting
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fastened to one another and formthe conti nuous active
steering line section that is coupled to the at |east

wo@e@omsiove unit so that - other than the conti PCDEBR20pAG4270

sive steering line section - the at | east one drive

unit can apply forces to th&-continuous active

steering line section. The drive unit nmay be coupl ed

to the continuous active steering line section via a

deimpen op@he ef .thertwo dcliveestaerning inep, exe et sespadreindpf the first
t v e

KERE I I PR BT Py el BB e b P b i E R e o

edliveistessing lines.i ve steering |ine section with respect

to one side and | engthen the continuous active

§ ef 'eﬂﬁ)obirr%t%e%ntiﬁﬂod! bhiveespafly e E&lﬁoﬁtlg‘?{roxﬁdéﬁem a
of a symmetry axis of the steering unit or the aerod

AANRE MAMRGT a8 depda corinpous Papyve FierEpy é'aetq?&tlort jgscribed

266\ YNt KdsWbite ANY (WG SLASs TansIMLS aB@ENstBEfg lines fre
basically formed symmetrically to a symetry axis and

fasianedrie 08y grehetandjogm dpe P‘Pfe'”g?‘e“e?c"“’ﬁ @teﬁHP@ linggeqting that

mCdulaedasrtnémn@astcodéa d}gewh%banétlﬂbthyr ﬂqah lthd e&ﬂinh@ms pas-
t hus form ng comon synmmetry axis. is furth

sierseeried 'Wﬁa’ftecﬁ‘i’%e tf‘ﬁé’" é?%éﬁg%ﬁ'@ﬁ% UGft Ctaﬁeaqpi'yn@éces to the

@@rlﬂrh@@&é %thlehgteaﬁh{g)dh@agétfénv\ﬁrﬁg driQe tuh@ rﬁé)ﬁ‘bélcﬁﬂlpléﬂl to the
is Iar&?el étns ymmetri¢c to that conmon sy

tr
spinve V&n%teFréﬂ’i?gl”}?eﬁ‘F%'a“ &9 ?rfgw?mumérﬁnﬁn%@sw may
BR&S Sty RUGHR tb e ﬁmlauowsgadﬂne bte@Nn® e Sddlien Wirkferably via
axis therefore resylts in

res ect to sal

By eoRien e By N6 COHBYS-8rASuS Greeriaing  sasterhwin
tvdrseestttbefnessldbeamf |eagthdn W&lﬁlyo&)@oﬁve g'ﬁéenﬁgi‘wsbcﬁﬁrﬁi&nth
of thelg sections of tEy ive steering line
rspegt ogt ‘ér?éft?rts r%fsfbé%’{‘ms f’f"?élf 8@66’1’9 Pife OL piFererody-
seeid wing, re§pddigelywo active steering lines via
connecting menbers and the second ends of the upper

| i nes.are at

ﬁect | eoo t%?étlng rete\gqugﬁ nce 5 ‘Eéﬂ nsQeer d\)g Ué}[}]each aré %asmaqu
Tdmﬁad s&imesaﬁmda%ptqcm ByThpeirynaxs smamaetr@tsytﬁmmta/@mbfnmmer-
tr}gr; L5 t‘ﬁSPé‘fetﬁé %%ro n&i h il\?é)hl?lgstéﬂtlgﬂ)ﬁ{a“qg eth rt!qu fopr%ng

upper Sections o active steer
angrin@ syomhetnyexis. Iastfumrsnr@‘enred]gwal alse tmanrar[gement of the

HODSL E‘tﬁxg‘lﬁe%‘éﬁ;ﬁg%m%& &ostﬁgé{egpr‘? L%t tshgrﬁeq{%%gr%?n eSio

St eerin
Hoat marr@ntslyesmtty\mlqo&hmtwlm andh ena@emdg radimeghati qmgtanuhly

lp§§sﬂe§ctnro'ﬁ h%&g%@ﬁﬁumt c’>:r95n é@é‘%t reépfec“ﬁszﬁ&% mlé[}%tams

engthens”t he c uous ac ve steerl i ne
metreforeerepeltﬁtmtao*eenﬁ@tlm igagtbeninter stymeemgy)f theit ine omihe other

rs%%.LHftséids mLt %%grdant shorteni ng of the continuous
active st erin I'ne section with respect to the other

The second ends of the lower sections of the two active steering lines are at-
tached to respective first ends of the upper sections of the two active steering
lines via connecting members and the second ends of the upper sections of the
two active steering lines are attached to two points in distance at the aerody-
namic wing. Thus, these two points in distance at the aerodynamic wing are
connected to each other via a loop formed by the upper sections of the two active
steering lines and the continuous active steering line section consisting of the two

lower sections of the two active steering lines. Therefore, the steering mecha-
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side of the symetry axis. Thus, the two points in
di stance of the aerodynam c wing can be steered

wo ewppsoeal | y. The current enbodi ment al so pr oRCTIEBR20DD064270

a first relieve line that may be basically parallel to
the continuous active steerfng |ine section. The ends
of the first relieve line are preferably connected to
said two connecting nmenbers, that connect the upper
aisoh maywectivetecthesmivoofointh @t thamesastyngmicorieg with gedpenets .each
A{h%?rlﬂ)‘?%ké(rﬁél\é if Hﬁqquﬁﬂt% L#F\lﬁm‘cthé %Bmh%bh?&?n%' @er?@nine
be connected t e continuous active steering line
sedicn ovithaesnesbtognsesideseighée symmefry akie thisgesidtsiiven accordant
AR AT ESnbSs H8 stdeflg R seciF i PHAEED e g
side of the syemety Bke. gh@erthmtyvqjmmts in Wistange b i gerogynamic
hh%cﬂ%Q§ﬁﬂémb@K§ﬂ£&%ﬂ the first relieve line my be a
e accom nodat i ng sgeering forces, forces resulting

fromthe uplift force generated by the aer odynam ¢
phe £y @‘t@mmﬁ@“%’é@%)ﬂﬁ%’rﬁ% o %@rshrr%?‘@r“f\edh%te’ﬁay be basically

?_ﬁl%%lttb Rk édrmm@sd&nf/@ ERBfinPkheCdectidle TREIREY BRAFeGirdMraBve
first relieve line can act as a further

Heq ?RPep@feé@'Y RYMSCRS, to ggidaiwo foNRRTING BT RIS sthakfqnrget the

Lbp& M la»&erasécuarﬁéwsfrth&rt\astabm dtedHdg linbs LARrdtIER, the ends
relieve line is used as a further steering |ijne,

t he
PEHg frabredewrlinggan 8?6@§”?Fé§/d Bb”‘@p‘Fqnﬁ'”%%tsv\%Cé'HetSFPée””g line
S8¢Hoh YA S USSR lsk!@ho&&; @E{hleﬂ@o |a'cﬂﬁ’s Q@é‘rtnlgqmeémﬂwetfhﬁ rfel.dvatnne
relieve |ine. ot her cas relieve

e

FegMitRst V'ﬁ@cftSﬁﬁfﬁB‘“a"teé'”ﬁpr‘l”?ﬁéEﬁ‘a lsé’é?freF?é"W 'BF%%Q at BU?'O%‘a&P the
aeanyoeate forces resulting fromthe upllft force
generat ed by the aerodynanic profile of the

TREBD Sl M BFSh B TS T P 1 8080
defdatimpticerngforédse fcaeésxb,sulnagﬁmmvma gip(ife $gree igahdryteldfbyi the
AR YRR atatt b I¥ o RED el FIrBonod plsbs sl rei Sue-
&roation diathe sefoaly casicatig IThubahe égpldliede Brieceam ang af arfottser

A0 B 1R800 860d YEe LRI el d NRnSERI e
fifothe st dehievenlire isaysed ae acforbernsteermgalid, \tiee $ecamed regeering

férc? ﬁ} gt I eOdhif ?%m}ggn rtr% ;l:(?r}{iﬁlﬂojsr g{{\/g %gee% %?EQ%Fct I'r\a%d the

ste r or ces. uni
rﬁcsttrmlavehmeo apply the steering forces against at Ieast
a part of the forces resulting fromthe uplift force

%%ﬁéﬁgﬁgapé/ trﬁé’“ﬁrs@qg@gnlr esu rr%ft Afcgorﬂﬁnoﬁgl forphe(t:i steenng

aerodynam c w ng an |ng roma de
ddrcesh dubeay dgerminedaie ercesh esutting fraoctoamvplithfasee bsmetrhfsd by

fihd SEroGhdrm¥ SrbilB%f the aerodynamic wing (especially if it serves as a
further tractive line), and/or forces resulting from a deformation of the aerody-
namic wing (especially if it serves as a further passive steering line). This case
has the advantage, that the first relieve line accommodates forces other than
applied steering forces and thus the continuous active steering line section may
primarily only accommodate applied steering forces. In this way, the continuous
active steering line section can be relieved from forces other than applied steer-
ing forces. Thus, the drive unit does not have to apply the steering forces against

at least a part of the forces resulting from the uplift force generated by the aero-
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Thi s enbodi nent can be further inproved in that the
first relieve line pulley and the at |east one drive

waimioh/ogmes | ocated at distant points at the steBCT/EB2007/064270

unit. It is preferred, that the first relieve line
pul ley and the at |east ome!&rive unit are spaced
apart. It is particularly preferred, that the drive
unit is |located above the first relieve line pulley or
dyrmmiv erafte phthepearedyinamid wingsandiasresltingntsord ey figfermation of
S i ' ocat ed
Ao b o S R AR A PR,
i nvention can be further inproved in that the
deismpngimentyian dei farteerrnmeeaved in that He Fehiebevs ling pulley and
RNt Bhe MR Gﬁmaré‘fécbfé‘a a@&sl%%?bﬁ-{@ at trRedtb&Hhg dres.
respec tively, via at |east one further steerlng [ine
or steerin%mllne section ectively.

Briepesferrd, thatdee flﬁére&evealma o apririge L legpt e iy it are

PscddVhatit RS ipREiclibE prafétfedd MaX tivd arividiidlt idRe&ted b&ﬁ/e the
sections at said two points in distance but via

prsthredieys Yneopuliey Reyicey erIS? feoRsERtINghos o G st q‘%Y&eyA'Sat the

actileustabiidgy it s@QichtrBay bk 1bcat&s BEGIcaihkYfirpl RI1ié@S e or vice
that two groups of nore than two lines or line

48C8i ons, respectively, each are provided being
connected to the aerodynam ¢ wi ng at two groups of
Fak Mventidrheart vofugthetippraied o that metaﬁrasrg/nbm&a\md id corindeted

Ximt oftetwof tance at.t t‘\
B Rsushrinbeta G oeie ofiBe i ahllve o e e il Mescronge
tilagly, sﬁaaatrleag dnerieﬂwemrstdenn@lnsecrt $tém’81,g Irnespem‘nnl vepyctiviety. It
conne

oPRGRareg Rl SrSRMRET Wi FRBES e the Fud SRRERG S not

phiywial eaid axppémlml setcyortsf atlﬁamemNosﬂscmﬁs nmgustalnne baema |aomsral|ty

ower., s i pe sec tion
o BhasniSiBesstliche, B<Pariven B8 PIEHECH! Ppist RTs BfesldRre
ffiexsedt Heat &ty groupg ef mbteathat Iheo firrscading lsactmherreepieonvaytdmh
steerin Ilnes are con ntrat d |nthe I Quer steerfln%t
Al aoydee bsihg sslinSie 1o A6, WG, P (qyotin Of PO,
pree tvtcsgratips bépa:etsddwgatmcetednum@weaprﬂxrtﬂw@saf dmestwo pboihts it hiis-
ﬁn SrétQEe agro%sﬁarhgd}/ ﬁ.l\‘tﬂ%@l)re%g Qit fﬁ%é@é S’oiJ t%epsfi‘éering

order ore Stress

dJU@JOITIIntSeatIOFSL r@bect;yeiynlss:oaneqtettétoatee cdymegting meimigr of the

e aét bé or %@Qs%é@tregpﬁ'gg ﬁ’r# eeTrh?sbérJré %m%ﬁ [)ll?ﬁiéjes a plurality

ae ogynam ecaus arger area 0

@éupwmrmgwnagep@radmt@s @mbrw@nao phey foaler tsieedfg line sec-
I

) g SR SRR TRy B e e

thatgh¢ $orged tredsfeired alastbe atekringlliney @re icneceptrbtedyin the lower

ls%ﬁh%ﬂn@ eétllaﬁs ?Elel%ﬁ'oﬂgtowgh}s a B@H@;ofﬁggﬂg‘gt tﬁ@'agrodynamw

secon Ieve [T ne I's connect connect
vepghamnd dfus distribute the steering forces to these several points. Thls is par-

ticularly preferred in order to reduce the stress occurring at single points at the
aerodynamic wing. Further, this can improve steerability of the aerodynamic
wing, because a larger area of the aerodynamic wing is addressed via a plurality

of points.

A further preferred embaodiment of the invention is characterized in that a second

relieve line is guided via a second relieve line pulley located at the steering unit, a
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one of the two active steering lines, and a second end
of said second relieve line is connected to the

weonnestng nenber of the other one of the twoPEEP2067/064270

steer ing lines. This enbodi nent provides for a second
relieve line, that can be bdsically parallel to the
first relieve Iine and/or the continuous active
steering line section Simlar to the first relieve
fiishend oheaignsksond reliege diee éndonmekiedvie thé menmamjingenember of
R0 B filo B0 SRAREL 1A JBIBRY 8nd BOSE LbOG ! kv ine
respective u I ower "sectl ons o
st @eneetgd fta tt@scmne@tmgtrh@nbermf itheiolbsr are bl/bedweeactivegsteer-
Htgr\ﬁweée?ﬁ %th% niﬁ}‘?p P&Eé&&?ﬁ lievelfet t%&rﬁ 'b}éeoas.
eerin |n relleve I'ine pulley t
QQHYd@@IaUGHIéO é@@cﬁrﬂﬂ rfaleqvedm@ Jridies the q@ﬂmtmuatﬂoyvek @WIB@I line
Qé(ft?)ne&ﬁ{ll Pl tHQ fﬂ'é@ rénel%ﬁ%?% 4 of 'tH'esgecF)ﬁ(%Fe%@e L d¥ay be
east one drive unit ove ose
t:weéte@rfe mesccmnebtélgcmemh@'mconnﬁ@tl@@&@rrasne@nva/epnar |ed lower
BLtoRY of e t@Jot&'Wé‘ sfe ﬁn}l; Mn&eor t?QI"’?é %jntfﬁh&?sea& tslﬂsfenn% line
steering unit irst relieve line
seqtion@r the vRARs sreq:twgs Wéy‘estélp\ﬁ@t'%ﬁsStae'ﬁﬂQﬂtﬂfﬁér The s¢apad relieve
ﬁﬁ@ﬁulfe@ghét'gﬂﬁj’es% SedoHE rdlRVe RAS R p‘f@fel%tbﬁﬂﬁbeﬁgd bi m@’sté%rrmg
farther tractive line, as describ above wt

@é @emeeﬂdhe Hiestrrebave lingl g apg e at teaﬁgorpﬁ &fieg HBiY, above
mﬁs ttvheenémérﬁg o@%@lo%@%ﬂﬂ Thel dR¥Rd rdiNESinB R idyesiRita-

functions, e. first relieve line serves as ' a

§%bﬁ%l'°§éﬁd\ﬂé)s§tt%§]ﬂﬁﬁ@erlnigr\’é"tand the second re |ieve
line serves as a further passive steering |ine and/or

Bunitdies the dedtirgiRvkilme, Hal Secony réltwea@héaﬁwgsﬁ/eqis 5h@nher
di fferent functlons of the relieve lines c

BFRYEFIeerig linfivahe fBINCEBRSSHE SRAAPS; W(ﬁ/é‘é‘h?r tr%qqé? ling.

paldes@ibel WBow Wt tedPedtith®® fidt rélRvBlingect i ons of a pair
of two steerlng l'i nes, respectlvely, are connected to

TtH% ppegef:rreé{/ gw{t] tt%ggﬂera{ae %%8'?5 fqtj]lgx% nqs # n fﬁem tt fttmoctlfor?sr rgg
ltf&ﬁﬁxet:tdllwﬁ Jine $éves astaoskicord bictive ﬁeértdgCImieaéddythe second re-
eferred in s of :
PR [l <o e i a5 67 e i Pt uissdial (e, 7o
wae theladesreadasnef the dffiretf fubdtons eif ittey eclievedises earves -
% steerlng line, it is advantageous to formthe
reve line or one of the relieve lines by connecting

the | ower sections of a pair of two existing steering
Mheéw/entorecarhbaiunteer imMpnovedse thah atpatrioé twe bteenmrg lineseor drwer

tgﬁcg(io?lg o} Q%arredf 't\ﬁél gtelehrﬁbe%egereégéch@?l aar% %%éc\fgd &Ech other

reve |IIn I nes
frotheerelgiby of the stemmag upigtst fiocmﬁweofel@/edmeror ofe tometrelmllmee

lréé?)%éﬁvely. This embodiment is particularly preferred in order to reduce the
number of lines of the aerodynamic wind propulsion device. Especially if the
relieve line or one of the relieve lines serves as a steering line, it is advantageous
to form the relieve line or one of the relieve lines by connecting the lower sections
of a pair of two existing steering lines to each other. In case that the relieve line
or one of the relieve lines serves as a tractive line, the relieve line or one of the
relieve lines may be formed by the lower sections of a pair of two tractive lines,

which are connected to each other in the region of the steering unit.
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whi ch are connected to each other in the region of the
steering unit. The invention can be further inproved in

wo baw/ogmoes of the relieve |ine pulleys is | ocatBdI/EP2007/064270

coaxially to the at | east one drive unit at the
steering unit. Thus, one of'%-he relieve lines and the
conti nuous active steering line section nay be guided
parall el to each other. This enbodi nent can al so save
Shadweation ben be dethangmareived it ione e therelices libe pulleys is
[o!éﬁlteg%roPki?@ ﬁvtﬁg dt neatsh%e @Fuvel ﬁrzﬂts‘rat t‘ﬂ%estégrinphﬁlit.r ‘ﬂuﬂs‘?\()ﬁe of
I'ne pu YyS IS a passive l'ey. The term passive
el reégve negsard tha qomnsJou@r&c@\;@t stw‘am'rtg ﬁr‘mese;ztjnnomat beyguided
[ [ r :
B3 SR TS HDoBRRAR L b bR bt BB stdrng upit
the relieve lines, respectively, serves as a passive
She BVERPN Gatebofurthet impreyeddn thaiat least enesef tha geliexe line pul-

re% K EY %agélw pél%ryV‘Fﬁe fstml Msbb@ bufSt s\ Red ireBhid BshtbltMth the
e coupled to a drive unit and thus not

B@r@tqﬁlagsgq;énm plegveg T htSh@ﬂP@q'mevte'8| paricuisiprRtprTed inrihe

éééé W?at ?rteeﬁer.émm BE oﬁ@)bf B FRBR Bkd Gedaofig), é@%@sas a
for ap S steering forces. It is possible, that -

P?ﬁ%"&s“éeqrﬁ‘é '@eﬁfét'iaﬁkﬁ’er'@ﬁ eve lines - only one of the
relieve lines is guided via a passive pulley or that

hoédseahattdelisw) it rids R Jurdie? a@tlpUeCBi‘élerkhlgama ﬂaawlésemay be

pul | ey each. The odi t can_be fur
BRI e e e By G Re PRV pUle G iy e Serving
sgearadnw:w@mgmnte riaiclhe t;d@ledaetanmtar ﬁ:i@a@é foafapb@lagtst@ﬁﬁg

drive unjts resu QOrt %
Bisots T Re Tt Det SUBBIeHgets 38 REBLFIRyR TBFS TiRab gresef the
reeubt/@med isnguidedegiper passtleypulley toh thia Hoec bf the @nevesinds are
| engt heningwhhe continuous active steering line

ang
§uided YA hassNE PHI9Y%§CPel i eve |ine, respectively, with

respect to the other side of a synmmetry axis of the
§he@mhbmg|mnrrittcaorbet hﬁthaerrmm‘wmimncthai the, fnrstereﬁpm:tirha/euljey is

ICQU&IQA ?o 88'&['@!\55 ump h {h% a(E,][Ie\/lg{IO ng Iggstna}{a gfethg nae

JURER Setive ering Tfe; e cou t0 a secon
dnitsy eesults . shﬂntemsgctmndomimuvm active sueaajlnpélnatsleetnrooratpplﬂyst

Zéh%%m]cg %s% Sﬁ\;et},égvlthhg la{tt%tonteesld avn% {aﬁgﬂﬁ?mne%%e c%%f?rﬂ%us
‘aptlaeestcgmlnbélye qu:t@h@ra‘tﬂ fyst]\t/rp@vsamel rfsswe;:ltl;/elglwr@vresmeqhm the
Ol S, Ml ReRSfe 7 Sbind 11 /sl gbe

spédlively. Ilne can be hauled in and veered out with
respect to the sides of the symmetry axis on the

ﬁ'LfF\%rérﬂlgooLﬂrﬂéﬁt e fFrQQ'elﬂa‘%qmé(P%gﬂs%r\)@ 4¥%n §&§Q§{-‘ete'n¥§hr¥? aad

e continuous active steer i ne section Is c
e coHplefl jtp &t segpneg Arivenvpit. e gaggond drive unit may be able to apply

steering forces to the first relieve line. The second drive unit may be coupled to
the first relieve line via a pulley, preferably via said first relieve line pulley. In this
case the first relieve line pulley is an actively driven pulley. In this arrangement,
the relieve line can be hauled in and veered out with respect to the sides of the

symmetry axis on the steering unit or the aerodynamic wing, respectively.

The continuous active steering line section is coupled to the first drive unit, which

applies steering forces to the continuous active steering line section such that the
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applies steering forces to the continuous active
steering line section such that thecontinuous active

W@ @enswmes | i ne section can be veered out and heci/Ee200T1064270

with respect to the sides of the symetry axis of the
steering unit or the aerodyfamic wing, respectively.
The ends of the first relieve |ine and the conti nuous
active steering |line section nay be connected to
c@mgnus:@nmsteﬁ@m&mﬁa@e@ionm@ bovaened eutcdndchawed i wéh

8E&‘% t@@&dé@ﬁﬁﬁé s?lﬁ’lﬁJe'trgddxﬁcbfttlna‘;"stgérrrﬁgt urlit€dritRY SelokiPamic

orces appl e contlnuous active

WU@EﬁﬁﬁgﬁWﬁWe section can add up to a total steering
force acting on the aerodynanmic wing via the

GR81RAAS b theMREDRIISVARE AREIHERRALINFIU &icti slebAfy line section
sections It is particularly preferred that both drive

aiyoe %fmb‘le?egtt%épmﬁ@”f@PB@@'”EW%“E‘%I&rtﬂl‘snfé’(r@'“ﬁﬁwﬁ'é?“'ar line

E5RRATIAE Gorcés bBpIRUEHaRE Gitst rBiRlve IRE Al th¥ 3biced agbnetdh@ the
drive units results in ejther a shortening of

FoMtipuops potive stearing lige getion @pRAANRJIAS tatdl Figering fogss @f‘gﬁ'”g
bh s ws&yr@ﬁud\wtd@ VieHReehnd@ng® ﬂ%n&iedeearﬂf thbhj@p&ys%@tnrgylne
axis of the steerlnq unit or the aer q%%héyn C mnn%
F%‘é‘\@@%t \?é%%“cu@’ lyipre ‘é”?%?i‘@% h‘étﬁldﬁée git $tRering feges in a
CEbraRYR: ﬂnlaﬂlﬁaramlderbfdﬁe waﬂem#m&hatcthé\éem&.eerdf 0e ddveeunits
section with r ect to that s# f the s tQ%PaXIS

RS S0 %a? BN ©5 Hakt theo "FhEG'SYEhéPeﬁ dhgfeoppigious

S EEStEMringXin®. selade th Tﬁ&p@ﬁt ﬁartﬁleaerd!élagmwtnnﬁa‘trytm of the
lines with respect to .the drive units,

P?&UPQ Ui QF INPPIOEYNATIE YN, reRPeaTY e R "h at'ﬁfé@tE%m%g gf both
itHe frprelidietideding e6d c@rﬂnﬁuéurs agibe ereeridg linggpotitn (vive regpact to
e l.nventio

h di ti
ViR 80085 e AT S 0t R £ PR P oot plside g e
b?maieimgaxtie‘ﬂependiﬁl@bhede faﬁaﬂ@etmamqu thind g@ée, with respect to the
rti rl nper,.. the respective
GRr bt e o Eeclic BP0 et B BS Uen. B e 3RRP e Tpepe-
@fte diretibhetoathteve @cting efuleerh in the @amagirectfonmal f uncti on,
is pre ferred that this dr|V|ng unit is inmediately

%g%%ﬂF P EXFALEfh L QBR1 BLLOG, BE JHEL s 4SS

en n rea
fowct(lhgrdeplcef&eiapm mmlvelhblmbsmulwa ihi nenechartical snanner,

% r%ggec\flbgdﬁ\%bgn{lﬂlclagooﬂfs fggjrérm' t is prevented from

rtened or |engthened with
respect to one side or the other of the symmetry axis,
fio casex alnfgilerelnf ding dnihg.q awkedapreakagey or analfunstionp s pre-
SPkRbt Bfs @ARPLRNE imARMiaRA bisalddthd § 5rebéht&@ﬁ8moépem%g
foobees tu@ﬁdtﬁeg dppt fastenig bcpib hr%akmrrihﬁd;k@tIh@rfudhewrereferred

WYt me RIsBYEIENPe 3RMEs HOiab@ vidl s LEHBHARGY unit is prevented from
moving, i.e. being shortened or lengthened with respect to one side or the other
of the symmetry axis, for example by providing a clamp, draw roll, stopper,
bracket or a fastener and activating it in case of the failure of the drive unit. In
such case, steering forces can be applied by the remaining other drive unit,

providing save-to-fail redundancy.

A further preferred embodiment is characterized in that the continuous active

steering line section and the first relieve line are connected to each other to form
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A further preferred enbodi nent is characterized in
that the continuous active steering |line section and

forma | oop. The invention can be further inproved in
that the connecting menber '§f- at | east one of the two
active steering lines, preferably both, conprises a
pul l ey, and said | oop is guided via said pulley.
2iepi dhadnventigoparobe durthentripravassingbéatt thé genndeting member of
t I '
AL T LBl BERD R TR bl labf (LR IR ERELSE oL,
bed saidiapeds gFded N@rsaltbpwikﬁh/dﬁ’ﬂ@gldmﬁﬂoap oo 8 Fontueys bRt has
trRCadviRELb OaP brdbfiin L BB THIOHSRSfdrifD HeSBFdeB%htIthdIEnd of
section I eve e may be se ecte
biesi ar@rth%cqrrmegthmswn@e aveléeﬁo‘ambyr @mjn@mmrsuqhga I@pp means
frat Fh%sfunrﬁ) 'bﬁ of i ohtind g ech?\%ostleérrrfgqrng%@cmﬁ he relieve line
continuous line, particularly a continuous belt. In
aeuibeissigcied tp e Isrrefaétqféus PioNige redindpaepandsshgring etfoudes:
two active devices at the steering unit that

Préapabing Iaes& id B8Rt ©2lon¥ doRtidRsahe) SABEUIANEa GbhtiRious
unit and the first relieve |ine puIIe that is an

helt .'w/édqjmn &5 redfape@dnatdhalonp isaidad via Lo agiivg deviges at the

g_tl'é@rrﬁ omit ﬁIaPBre‘f’éraBI%réj [de¥fcall Wrtﬁ $hé &t Iﬁaéttdrfélﬁrﬁé'dhlt and the
gre erred for acti Vatl n%\ysal since a redund ancge

st feligvaline RrAey. dpeti '$ap Pd’éﬂ?y GPHP@dé? PRy HEAIN this ca
particularly useful, since the activation of the |oop

ura@ phsvige ot mm@d/ei lﬁhit@a§ ®afkulbhe pfeérred Br @fctmag %faidt loep
r| ve units.

Shed B oilineRig’ Brheatumies isPatinsd aR FinoRfents BoRliany
Bﬁéi(ﬁdsm’ee’lthel dctwalopajlf&r:jeclubabbry berefireained irt dmtehceacéjfamre of
t he |V uni ts I ncl udes t hat I

Ee gt by FarBrbSh tie SPe plutid Se BRE e feaabBospve
ubisisfapbliat:. ¢ thishérsbodmpnatrit is ouhraulbuy preédrigld tsatreaeh ohtheaiee

Bl "G ERCERRG oBHER 1l A PRl R B eoakaie RS

B-t emsel ofgtsf fatlwre. Ohit ds bhmcmeMpdyerfalmrr@ceMnr@swcﬂ thdr@bsgrpe rof
BHHRORabl 7 35 SRR P HER AR Shh PR e B
Iemremg acsneemg foeefamtd trer agroghymamédwing tidndie oprercleesiagdine
I r t :
Shlytfs i Sl cBud AR DA e PAORTE BRE P i .
pul l eys |l ocated within the | oop, and the | oop is
phefreeativry cpr bs Setheadmpresed irhthatippeof daif vsivewiniteys logated
- he . st [ ' -
PEBoHEAT Ble 2E%8, Q8GRI bok T SR dbd piliwe
pg”qwsé@@é@ adfainrise leap, Iaedehedm@ isfrrefeeablyworegseds @gainstt the
I ed on
PR PSS R REY o PP B sRrorh PRALEL
This is particularly preferred for the upper drive

imihts &eadimert it is dytsaseafereedo ihat the lapm isrpressgd.against at least

one of the two drive units by two pulleys, particularly draw rolls, located on either
side of the drive unit at the steering unit. This is particularly preferred for the

upper drive unit with the loop passing on the upper side.

When the loop is acting as an active steering means, it is preferred that a second

relieve line is provided and that said second relieve line serves as a further pas-

relieve line are connected to each PCTEP200D064270
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When the loop is acting as an active steering neans,
it is preferred that a second relieve line is provided

wapaonsmbs sai d second relieve |ine serves as aPETEPIVQT/064270

passive steering line or tractive line. In this

arrangement it is further -g&rticularly pre ferred,

that the second relieve line is guided by a second

relieve line pulley |lo cated at the steering unit

biee aeerning ielott inactide ilive lomhis srramgermdflit # ipfiether padicdathoplie-
ctl [ f Wy LS

gL, Ao rBByB gk WEaliBRE bl J8ShY LARLE ne BP0

(:ateaimt the ageringtunitdreteceyesaat moedrlwrtithelnabisoxdqfnami embodi-

r es u h% %cmafngh%f ﬁ%agzﬁy IE?r%%”ﬁa&r%ﬁ Ct%géé;r{e (r){) tgé ?]cg‘t?es partlcalarly

Ewceesrrewlmgemom rtoerupifeforasogenaratecaby drenaried wantiy profits of the

v f
PSP W g Erceg Reiinl BnEs WAl for R o v
wingl ia@:lrehe\rﬁdafrcfru ﬁhm&opﬁﬂeaﬁpomméaﬁeﬁ\mwe @ﬁccvmiyrebeve line.
r fok whidd

G e e chaos Rl Bl LR SE REKRRR fave 0

b%gpﬂﬁﬂ refer ence is nade to the internationa

applications nmentioned in the introduction of this

HES fithBE hYPacUaRCihidNBE SR SHSISREMBIn f0katb RYA) goﬁ\prlsmg an
wat ercraft. Further, the invention may be enbodi ed

epredyramie wingh p%@@ﬂ@wrﬂm% 5 SRPCEPShEPRIeoin Huy esBeglsreter

g8&LCIs MBde @@méelnt&naroaaebp@.cmine rrﬁérﬂfohed Acfmar fhtrB&udtion df
further aspect of the invention, a nmethod f

Eﬂﬁrﬁ"rséf”l’tioﬁ‘gdeéﬁ”tﬁ%@ BUAAYARTS ol tﬁW'“ﬁrao‘ﬁ%FPEﬂr?fh deV| ce, as

described in the introductory part of this
desiedr] Pl ivbntios my®d éasbdiddiatihé Ss€ bramabruyaRfic RYind p-

st eps of providi air of asspve steering
PHIRBE d°UE RS BPSTHES PRRYeJa iRsbe SelRiF Py | | nes
conprising a | ower section and an upper section,
pocodiog itng fartlsecamdcteoidh@fnvterlﬁ@nl ewmths@&i‘rioontrﬁiﬁn@am: hero-
assi.ve .s eerln |ne to.a fir en

BB T er, 8ot v geaPoa S e el Se PRER o1 aris
desuniptidni, g pnmmdr th at eremacddterzes ég dnel stepd of pfovidirgy amperof

ge?tgas(;sgvaen?qf er‘i h@ﬁh&e\éne Séﬁp%?r%wéep%rﬁélv {eenﬁ% |I€\%S Eéoarg%rlsing a

owee sectancnd caannfpoeri segtion, rcetinentidg askecdriteeridoafeiie Beet sanion

rgfe %eltl%e atos%? %geseilbéﬁpé %oeg rﬂrsrt]%n{i oPﬁwSe Liﬁ%e?g%cﬁkogtnol?‘ﬁ{e espéctlve
passievstegtirgelinengala mr@etmg mempers sonedtihg segind erals of the

gé&&réeggon%néftthe -tr\%@ p?{s J'éo%eéﬁg%g'a Q(gthﬁ ae{ E@/nafh\(ﬁe Q/ ozﬂ two

be i
opietsgn dtstameanse@@s@th&fe and ecemen@pgsfesttenda of thleéowqaraseatlons of

%Sﬁ\jovﬁas@h'/bls?é/erilng(?i%??o 8t &ﬁersiEQRé iréb@orpglj {he steering unit to
form a continuous passive steering line section passing through the steering unit.
The method according to the invention can be improved by the step of guiding
the at least one continuous passive steering section line via a passive pulley

located at the steering unit.

According to a further aspect of the invention, a method for controlling an aero-
dynamic wind propulsion device, as mentioned above or described in the intro-

ductory portion of this description is provided, that is characterized by the steps
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According to a further aspect of the invention, a
nmet hod for controlling an aero dynam c w nd propul sion

waenposnsns nenti oned above or described i n t hBCT/EP2007/064270

ductory portion of this description is provided, that
i s characterized by the stédfsof directly securing the
first end of the tractive cable to a connecti ng

el enent, e.g. a bolt or a pulley, located at the

eft direcihhgpauring thedirsteand| of theettagtivegabie td 2 e@nesting eemeniee.g.
1 [

Pl A ey O, Pl SR g ARt gpe of he

tragive lingritosgidicanerégstlesert, andilcansiasting factiyp dorges between

fHeNRRA{d Bebi€ 5%’%9&1 at [Bt 98 né’éilvé(ﬁﬁé”l/@' L E(theefﬁwg element.

I nvention can I nproved by the step w nd |n?

T e gethod %C&lrdengaﬁ@dh@ frevention easte vmsoadapt hesten Wt@dmg the

RAANE @aaala@ld GRANAGEAs BRe Gh&VBMhe afh8 583Nk iRg kldhidher

aspect of the invention, a nethod for controlling an

aero dynan1c Wi nd prop uIS|on devi ce, as, nentioned

Apidingto gdutherasaest P threinveitios: au“&eit'ib?‘i/f%&’{‘ rgjfingp#n aero-

EyH ani6l Qe b&bur@ram deVicB! 8Y nit@tondH0atvie Sdr @ st dsih aRS irfdro-
rovi di ng each of the two actjve steerin Ilnes with a

E&b%'?’ RO ﬁ“'ﬁrﬁ’&s%(wt'aﬁdérpf%’éd@@r BAMPSIhReSIeRy YERNdNg
easksoftthe tthe abmegteémfgt lir@B Swithndl Idwef SbctRAtENdoin Lifiser section,

t t t ' .
LSTRER FpmBnte o7 b s et b Sallpeseotanae

Upie lseSiestisi to RS clh ethteheuaaaemﬂ\mm@ raewoérg aid t:dsrmetuwg second
EOI nts in distance, t%ﬂwnd connect i n

t
0 PTI0R HPRE SEFIHS ?F‘éo‘imémé%‘t‘“i \95“ QTSG té’Pu pr?ﬁ“? " C&Qa?‘i‘?
ea¢ bordicbeg firbt érite of @i ta Iedertsbetiohls @€ tHertgouittive $teerfryiimes

B P o A Sor BT 5 LB el oo

trigrlioe glactidrethat |eefouplgd o thie, at deeht bh\@ﬂrNéSurﬂh@fcﬂpés&fﬂthEd)ugh

Py it oo BLIPL G rdrecloie s b e Gheubng ool & ne

ciaranfret refigvealirfel psLﬂlby mmdteﬂfatumteStéerrrsj uri Icomtnhg aefrsttaend of
e. connect | ve . .

REORISTE o TR Shaind Fondos oL 8ot i B oigetyp steerng

flmersstand edonesdingi meetand aed Obltmaehrtst negjlenerhberto ahe tdoenecting
Bleler e Bt e Db siReSieRhb s Loes-  The, et hod

acc I'nven nproved by the

steps of prlnarlly acconnodatlng appl i ed steering

fToe owthdsiaachedirgctoi the inveetami ¢y ba impsoved bydhe istepe @$ primarily

. cor | i ne.
g?&ldnrﬁérﬁ?(fag}lﬁg gggl%%éégﬁnﬁg&tgkgg | ng c?@éjgfe\éﬁkg%/ hne%ncg continuous
petyel steertnaf inensechen, upspectiveiyrand rgémﬂfﬂsaae@nbyoctameg steering
q b ) . _

PECEALIROTL Cplnk B 10 bR RET AR e ABRGAe profic

af/ ingrdecoddnagicyingreadiar ferces eqsu@ve fiopa defprpatinst ¢fdble aero-

agrs:a%é Wit £ wtﬁehﬁst' rew&etnheﬁrﬁmem%d THES ARG tb Y AV&HiIoASan

describ
be further |mproved as descrlbed |n clalms 25-31.

As to the advantages, preferred embodiments and details of these further as-
pects and preferred embodiments, reference is made to the corresponding as-

pects and embodiments described above.
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we ndomsment s,

As to the advantages, preferred enbodi nents and
details of these further aspects and preferred

s pects and enbodi nents descri bed above. Preferred
enbodi ments of the inventidf -shall now be descri bed
wth reference to the attached draw ngs, in which Fig.
1. shows a schematic partial view of a first
Brefercichembodihents eof thevieverition staalt hova be deegribag withireference to

[ ng lines, a pair of passive
g@é@??%xﬁﬁEW§ Slk é%palr of tractive lines, Fig. 2
shows a schenatlc view of a detail of a.second . .
Eighddi Aeaws afschamaiipariah daw if enfirgt emeedimggt enine iavantian
conneciyitR% @!e%ﬂﬁ‘@tuntt Oa RNt zﬁfuvé sféé?in%] ili¥8s fé’rp‘éﬁsof dasSive
3 : shows a schematic view of a detail of a th

enbodi FERtiNGINastARdiaRAATIUGANIVE PRS2 st eeri ng un| t, a
conti nuous active steering |line section and a relieve

Fighe, arsldiadscrdmaSb i af SCHRARLF @ fRbhl Amboderefofane
fourth enbodi nent of the |nv$nt|on wth an aerodéganlc

wing, $VERLAEWiya SHiering Uih ape A\RENRRAtNG SifRRPm 19 Bpster trac-
Fi gur etie medeemati cal |y shows a part of a first
enbodi nent of the present invention conprising a

\%lgngrl n&?#mt é)nqet?ch\ﬁ%w:& tet?nrﬁg n aer % an ¢

Thi s atiemmge resteerirg Lmntpbwbaﬂmdoys attidel me@nn]gome]s@ﬁtm aid a
be descrlbeﬁ in further detail below. A pair of active
steerlﬁﬂ °Vf A& TBla 102a, 101 b, 102b is provided.
Each of the two active steering lines 10la, 102a and
E@l4b, si®fbhaconsnaticsparfial avidvwooer fosigb teinredinderd of Beainderdinn

upper &Rk %ré gmlcQNmJ st!a@r run‘?‘(e&\}o’oq{\]/ ég%gndglq%fp

the two active eeri T nés are connec 0 eac
other in the region of the steering unit 100 thus
Fiaure hgcberatioatly shewwus pactdfl wefirstt ereipadirgenti aidhe etseoinnven-

$0r 3o RRZSA @Qaem%%@htob'lﬁ S RBhAdGe 'Y 'ém JaQQ)quQr‘ﬁuc wing

cont | rr{ﬁjous active Steerin I ne section
tirsbewvervieca Phléallﬁbppéhn@elﬁﬁ His Trﬁzarrartgeme@t @6ﬁrféu;rtalltmg>f

ﬂﬁé@ﬁﬁsmkﬁglﬁ’be@esﬂb% WPRGheS@RLil BSw102a, 102b are

connect to an aero ynam c W ng (hot shown) at tmo
points in distance. The upper |ine sections 10

Ar Raipplodstiye steesing lipes 3P1%f10?6u?01bo6182% FﬁaPrOH@eﬁl 'ﬁ@ch of the

806 bEtRRSstddi#d, linBs 884 1WohNGdCRABEFIRAoMssty bfi d Rivef BESion
to the connecting members 150a, b and with second ends

1813 tbpug AN lﬂ@pebfsegmnag@qt b. The lower sections 101a, b of the two

active steering lines are connected to each other in the region of the steering unit
100 thus forming one continuous active steering line section 101a, b passing
through the steering unit 100. The continuous active steering line section 101a, b
is connected to the upper sections 102a, b via connecting members 150a, b. The
upper sections 102a, 102b are connected to an aerodynamic wing (not shown) at
two points in distance. The upper line sections 102a, b are provided as a total of
four load sharing line sections 102a, b each being connected with first ends to
the connecting members 150a, b and with second ends to a plurality of adjacent
points at the aerodynamic wing (not shown). As can be seen from figure 1, the

plurality of further upper line sections 102a, b is divided into two groups, each

reference is made to the corresppCdEPIPOE064270
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wo 2ove/osmes | ons 102a,

poi nts at the aerodynam c wing (not shown). As can be
seen fromfigure 1, the plurality of further upper

eachgroup defining said upper l'ine sections 102a, b
for said | ower line section$-101a, b. The conti nuous
active steering line section 10la, b is coupled to a
drive unit 120 at the steering 100. The drive unit 120
gmyp cefipng saidaipgei irensgetivriseif2ahhfori sidclowpt ik sestiams 101a,
| ectric servo notor, wherein said notor activates the
riven pulley to rotate in one or the other direction
and thus noves the continuous active steering |line
Sbe conlinuges active steprippding esgiient!i0da kiisresypiedro aiwe unit 120
Qpﬁwb\é?éériﬂ!]j‘ 18D, TMEaild Wit 10 hayl é9mprikeda driven pulley that is cou-
counter-clockwi se direction results in a shortenin
pled te gntaleftiisusery fmotes, whereinj saif Mpioe asiB@igsoRe foyen p@'%ﬁo
tdiseliebie bAind o?ﬂé#%w@éﬂoh%d&h(m&@é th& b§ntﬂaljgu§§cﬂvg%teenng
steering unit 100 and a respective |en thenlnq
Eemeedigbuld1achiin dhes fesppetivg dieRtens ddei avalir=of the @HV? h'@'t

Hb@M ahenhtesifiRkRfset Jll%cmrté/ 2%l shottdRing \Gf Ctﬁe \Bhrfuous
activation of the drive unit 120 in a cl ockw

arthvestesng jire aa@@g 1813fopn BRilefyhad %“l‘F‘eOchB%FYrH{B‘GU% axis 110

éﬂHeVﬁeér‘ir%eﬁﬂuﬂ@Od) laR8 & REhb&Ne I8HARethPBf tHeecdnitiBidushadidle
side of the sy nnetrg axis 110 and a Iengthenln of tﬂ
s6RETG (iR sectioni W asP ey thrgiant hand sidei Briha sYmmelY Gist hiY-

}\/Qfetvé'r\%dacﬁvéii@nclff thd) Qrie/ OREY RY wﬁélcﬁoc‘l{b&e ditdictibe prodaces a
air of %a33|ve steerlngﬁllnes 103a

a nd 103D,
Bhortenina a8 aIdato BV Opep S (peplas 2. BOOdRs fght hand
kidees tHdSAmmaPd axiando HA3 R, leAghbnie® BPIhesRBtifudug\WRtive steer-

passi ve steering |line ction 103a, b and an per
Badp secketiipngon iR Betd She 2092 svBemexBA0! ower
passive steering line sections 103a, b are connected
lFurtleacb patrfvépasivd steaniry (@st1i0Ba 0Bl azarid Va8bst @4y isngovided.

5abf oD E 4B e i sicdad It POR 1535 Rh 3n3h “ThbitonB6s -

Goover ipagsivs sfeassg Viee Seet@ni ‘rﬂ}al brrmdsmhppm d38ine dteering line

cidNg 151 steerin
%gnegég%?Iggﬁﬂggﬁ mW§r gyg%ﬁ g”n &ﬁ% %§3%t%ar “°
desttanc eadlt othee tadrody mammrmoux agtlx(ensjeersfgolm) sechot dDa4, b.

r | n
T RBbeP Lo L ARG BRRR RECHAR LLARRCH L9
thee cotmnecy pagsl\membenrm ﬁlsaaectbnt W3he wa\n@nngamglmenbers

%tjﬁ? rd nfg\el dp%gr E%%iie?%a&&%qrne%ec@%m(ﬁ ﬁ%ré) orﬁrge%[ed to two

UPPEr passi've I°ne secti ons
ety vddistengehat tﬁberaﬁdﬁ;dvaaﬂniﬁ wing dnotThewop i itatalousnber of four

géér' PeRsivh %%féa'nﬂg g{])é Vﬁctuﬁﬁg g (1:%?% doJ?deFd I8 fiedq | bﬁd &n-

SSslve pu |nt eproxm
@ﬁctpﬁena the connectlng members 151a b to the lower passive steermg line

section 103a, b. Each group of four upper passive steering line sections 104a, b
is secured at the aerodynamic wing. The continuous passive steering line section
103a, b is guided via a passive pulley 130 which is located in the proximity of the
steering unit 100 and connected to the steering unit 100. Alternatively, the pas-

sive pulley 130 may be located directly within the steering unit 100.

A pair of tractive lines 105a, 106a and 105b, 106b is provided. The two tractive
lines 105a, 106a and 105b, 106b consist of lower tractive line sections 105a, b

b is divided into two gr OPQEBEEP2007/064270
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steering unit 100 and connected to the steering unit
100. Alternatively, the pas sive pulley 130 may be

WO omangogli rect |y within the steering unit 100PCHEPENT/064270

of tractive |ines 105a, 106a and 105b, 106b is

provi ded. The two tractive 19nes 105a, 106a and 105b,

106b consist of lower tractive |line sections 105a,

band upper tractive |line sections 106a, b The |ower

gad tuppersird@ie, linb seckonsolPanbdcilbe lowert sastiprss hees, ibyare con-

HQ&S td {h@i’%%oe%t%é q,';ﬁ)e‘? GSEdRM%e %%é%ns Bo¥h & ﬁ?@gﬁgch mem-
ers a l'ower right tractive [ine section

De'5a1 52¢, b aledpwer gt traetivetiiee speipnuldde isiBeteaed & thesstering

%th NHo 1340?1’@9853% 1485 tan OB Neft IR ItMR1ild Pee %@&Fo'noﬂ)% is

I's fasten to the steering unit 100 at a |X|nq
fasitened tache Fteerinppeit 10P a8t Wéng peiat S iThaLPPEBHactpye line

gea.oﬁemro%st sdargocohh@cté@rt@%amo@ymrﬂ.e volngtméthgmon 3ét two

points 1 n distance and are provided as _two
@ﬁ@ﬁ iRgistanseand@saproyided ae fvo 'prd sharing lves f Pea b 9é°h
lines primarily accommobdates forces resulting fromthe

qﬁb'pfatr df Wa@ﬁi/eglﬁfé@ rrﬁlﬁrfé@lllybé’ccbmﬁwoﬂﬁfe@d&r@éﬂ‘r@sumn@fﬂrdneth(éfuphft
he aerodynamni c W ng The arrang enent of the active

‘fr%"ergieﬂﬁra o The ABTORKRATEIC (15 G e ABTOSVRRET P VAING. The ar-

shreRMang of 1h@&acﬁe@bﬂe@nngrlmﬂe% , cothpRiRfglthe c@rlxtlml’uahé btivefsteering
gpger active steerin i ne sections 102a, transfﬁ%

&egting Poe: &%”datﬁﬁlp A9l YoREr Btve StegANY linesraigns
Fahodnadarhgibrags hisied by aNgei@Nninitao pasel astoBharid wigg.
lines conprising the continuous passive steering l'ine

SFe P e Lol e Sea Bl corndlsial D8l P RE e hssive
mﬁmmn@ﬂhesaﬂdhdm3de5enmﬂkamummwcﬁhep@aﬂmdyem&nhngmhmgeo

P 1" o OB Rs e MaBoE R LBl o' g

hhmic whgr @at skz@dh)bindubed pasis geepng IfwyeslaﬂplleMW: lthe active

A S o P b BT ol SR by PR BPuece
ofhidhhalloswsntive tcowtirasols piaiﬁvaatéeang trep eettion €1 0Beny b ereaute a

%ﬂo&?ﬁr& 8 rﬂ]e Wéﬁ%ﬁ{j d§q 5 '}ﬁ?}a S%rgg@% ra%/(ﬁaﬂos a%&o ?es%ec?}lve

["en I'ng on the e syfnetT
1ar@tfmmmgaorr trepight ineed stierdf dime agmoetry heis r1|1Qandha|‘mhgmedmg

%fn thORATAITRIdeYor e St Hf GERJ %1% e aSVe'EgE&% CRbhhitd'Sh the

respecti ve | engt heni'ng ortenin
a:lght handoside aéthevsynyn@ef axig 110 flowagt symmaoqmly the rdspective

tléHg%Se}P@?ﬁ;r HaRBAi bggf @E %ﬁﬁt’i rl&%u% QEtﬁlgssteaerrﬁ Hh& F&%ﬁ o¥ 101a, b.

to a ural p0|n
aer odynam c mnng where the plurallty of upper active
dn tus way thel arplisd steptng for@sare direatls trepsfaued da fiephalurality of

RRRR etk ée?@d%gﬁw\ﬁﬂgt PhéreRhd! bRk V\%ﬁ)yopupp%@%c%c%té%g line
p0|nts at the aerod ynam Cc W ng ['ura

(PEPEaNS p'ddaj hare connected, and passwely transferred to a plurality of con-
nection points at the aerodynamic wing, where the plurality of upper passive

steering line sections 104a, b is connected to the aerodynamic wing.

Figure 2 shows a schematic view of a detail of a second embodiment of the
present invention with a steering unit 200, a pair of steering lines 201a, b, a pair
of tractive lines 205a, b and a tractive cable 207. The arrangement is symmetric

with respect to a symmetry axis 210 of the steering unit 200. The pair of steering
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steering line sections 104a, b is connected to the
aerodynam ¢ w ng. Figure 2 shows a schematic view of a

waledoaiosooss a second enbodi ment of the present PCWEPL0DTO64270

with a steering unit 200, a pair of steering lines
20l1a, b, a pair of tractivedines 205a, b and a
tractive cable 207 The arrangenent is symetric with
respect to a symmetry axis 210 of the steering unit
RS 2MHe, pé guiddd wa @anulley P20 dkat 208yabe gpupeddaiatedieaiicamgtor
%“éég%Xh@%%enw RlesB¥abf aPé)Htmv@%téeﬁngﬂn@é GRE WG 1BV lines

eeri ng [T nes re active steerlnfq
POSRe b, arF Wiectiyservrad o o souplng cpusy 26 thatds adansed foytransfer

ﬁs&%qgrctag fr@mctﬂumalc{\% ﬁ!eé%es @ﬁpthettnﬂ.vé Sariela0? ethe #ac-

ansfer tractive forces fromthe tractive |ines 205a,
bvet 0ahle @07 jsaalse visetlylsiesursd 10 sTHEOPPERIND wiereers 260 20Ys 8-

h&iﬂ\eq{ h Hé’acﬁ/%ﬁ%ggdthtapth%%a@n@é)FUI‘@é‘st ér@%u%k@"ﬁé“sf@r% via

I'S em di ment s’ the avantage that the tractive

ther exnneating elpment 260 Femrike dpsleg Ien 206 Q&hﬂ@c’ff‘i'qque cable
ehe&RHk tlgﬁQhé ERBNAdENi D@L bdatendt hBGS 2D dimedisiofed 'E'tﬁaccom-

tractive cable 207, such that the steering unit

mesgterand tméerﬁfaﬁsséraatl\fﬁefﬁsqeé REWS$ deatesinond £08- 'aﬁ%fs way

§tri@moESbletthas0e WelgHt iof end Sleelsy Bt 266 whith @téﬂ@éhtﬁgeous in
unit 200. In this way it is possible to save weight of

rerpesttadpifiigo BARE™ESO whi ch is advant ageous in respect
toits flying properties. The two steering lines 201a,

lrhaayo ReseingMees 20t d, ® hay Be oAtittdde0dEn %t@ﬁ[mtﬁtglslstétﬁmg
or conti nuous st eerl ng | i.ne sectjo aﬁs ecti ){h N
{IRSLT PP RECEINg tNeeSastinn. &5sPestyedr th é{}) vy e pulley
Qo0 e tHegythndobé Benrudtddey tRe PulRg@20 chbk. THeagddtive nhesnmﬁa b
be connecte I hnuous tr act i Vt%e

205 b
Wﬁ@?e FAaR e fed RJary @ ?%ﬂ%misrféac%%ﬂ% %ﬁg’s AR OB
@bniidvENg yndre 260 roeQhéwms¢@urcmdcmpsédmeed:mnmeaionn@ctmb ele-

PR 287 Sath e cofalap Sertanh 2o gy ke e rel <l Ao

¢iagsiugtorafie ke ped haly doatier ofad spéuidl matedalitha@tbd suitabletccac-
commdafer%ﬂ tf)e?rr]]th r high forces. Figure 3 shows a
K0s6Y "¢

Sepaagerea 5% 1 of a third enbodi ment of

the present invention with a steering unit 300 with a
ﬁgmeﬁrshowaﬁi ssh&bétic dewar a defailat aithied greatinagt dfitimepresent

ﬂnon %ﬂ aaggeﬁ%%ht%amlthaﬁds ﬂ’mgeq (l,% i ii‘IOn% ;Pq’engf aglve

I r of act
a:tftarlve lisee8ddang01a aed scgnz@omcam aawﬂe\eao!m@, 378@1b bThai pdir of
Y t I 1S 3
SR BB AR B AR LoaT R, 30% uRBSEns
GO edthedwenattive stessipading\seclianaeillacbiand uppeerttivg dteermg

f{jﬁé%%&ﬂﬁs%&g b b[h%fﬂ ?retclaﬁn&é?mﬁ)cﬁ'nier}gsdg%m%efo%egggtﬂfe Qeering

ower active Iine
line sections 301a, b via the connecting members 350a, b. The lower active line

sections 301a, b are connected to each other in order to form a continuous active
steering line section 301a, b that is guided via a driven pulley 320 that is coupled

to a drive unit (not shown).

The relieve line consists of two sections 370a, b that are connected to each other
in order to form one continuous relieve line 370a, b that is guided via a passive
pulley 330 located at the steering unit 300. The relieve line 370a, b is also con-

nected to the connecting elements 350a, b.
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waAba/o8dn9g hat

sections 301a, b are connected to each other in order
to forma continuous active steering |line section

coupled to a drive unit (not shown). The relieve |ine
consists of two sections 3&Ja, b that are connected to
each other in order to formone continuous relieve
line 370a, b that is guided via a passive pulley 330
Iroibist archngemehiethe treliave tige 3A0a, (Ba0s aThepaseiveé §ve dccammodat-
t I ;
BEGRmap) fordtsiBs il DER 0 ubh R GHRAREY Lt L ERRHmc
aufile efsherapradyiansc Mingeandierdoress degultingdropt B ggfdringtion of the
REsBHR BB S D Bmari
faﬁrroﬁgrﬁar aﬁ%@%ﬂg dohn nq%@g%cﬂ%ktgénrfgof eonient B Amarily

C prortl e aerodynam c Wlng
perosEBodadey BieEnRg farerf aprlied Aynkei| (U'Nedfmtt that @e%lagﬁﬁatm tbe

\é%muogglgcwgtbawﬁn@%&%% 56181 g thé rb@.véﬁcaunan 320. An

rimarily accomodates Steering forces applied
Botivelen ef ihee pulr‘ﬁyt drivet 330s vig ghip | dsie (U ittTReultsolRt shai§nisg the

@Sntin\ﬂgussg@(ﬁ/[a's'?&rinP MifRe %@@ﬁdnoﬁ)ﬁog%n tF?e Ydrehdresigt bV @R sym-
p ivation of the p ey driven 320 via

W@&IS\@ Omﬂdtleﬁ@témlrﬂ%therpoghwmc}me stRRringoline; sagHRs 301a,
BCJnI the rhEREAASiIdk iR eneS §hinetRy ﬁ%@nolbr%etmsa efebe.htﬁﬁgﬂ on

de of the symnetry axis 310 and | engt heni ng
&m'f%@ugf %r@tnrta;'en@f qdriy§n IPHHRY et P%ﬁe'@diéi”e @7% b prs-

vt follevag! sk doREnih andiMBAdtNerdXd acddrlingly VihCBe passive
versa dependlng on the direction of orientation of

d*ﬁven pul l ey 320. The relieve Iine 370a, b pas
S|vely follows this shortening and/ or | engthening

Foued disbiHnyatiéaly $HOvsRASS ofea fautth @bhba&ﬁlenl:bgblé ‘pre‘kent |nven-
chenptically shows a rt of .a fourth enbodi nment
AR WY égeaﬁfociéﬁé@f?t‘?"aﬁ thSERINEBRAYARA W’H’é‘oﬁéémm&“y
sﬁeeﬁlmg thei steghHy @iid 40 @ammh aswmvmd rhiy vaiKg _848@12§,8fdnven
t the aero L
Pileva R s s S Aoy B BRS eagh i T 0 arver
PLBBKI 420, 4D1 ﬁsdé@QJle(EaJth Gfectrlhembtw)(rdjt ishﬁﬂn)ﬁlﬂeh@éh #h2Qwo
421 1s ,cou 0 an el ec not or, (,not own) .
Ao EREe] 3 & Pse B B et el g diap ag0a. 4700
}IHchbr&Uect«éBGoleSflrlsocarhr&zd:tlngAereﬁane%EOd ane adsdtand 4£60hedtisg ele-
to a flr nnect i enent
SR ADE oieRe b ding AR b IR Boniiidy B fhg aeroay-
ebmiewing 4@@0aa fdourampgec tmn sexditiods 1024, e Tasercmdmeaftmm reembers
four el skl Ne ectlons 4
2508 8 en Ll s BRGTIs5R"E R ESHART: B9PR 1ofp cg)Ssting of
453sectibns AOﬂ:a)m andig0%c, bjslstcomtplelddophe:mdstamgultefys the and

3‘5?%& 91% ei%'lg%niélgo %Hg gﬂ%%g Vlaqhé W 8&% $QS\13:-9 btl gatgg\gt the

rrven
connecting elements 450a, b. Next to each of the two driven pulleys 420, 421 two

pairs of draw rolls 490a, b, 491a, b are provided that press a section of the loop
against the driven pulleys 420, 421. In order to shorten and/or lengthen the loop
with respect to one or the other side of the symmetry axis 410, in this arrange-
ment the pulleys 420, 421 have to rotate in opposite directions. For example, if
both pulleys 420, 421 are activated by the respective drive units to rotate in the
directions indicated with arrows A and A’, the part of the loop on the left hand
side of the symmetry axis 410 is shortened and the part of the loop on the right
hand side of the symmetry axis 410 is lengthened. When the two pulleys 420,

is guided via a driven pulley 32BCT/RP1007/664270



421 at the steering unit 400 and guided via the two
pul | eys 453a, b |located at the connecting el enents
W@ B®a/8d09s Next to each of the two driven pul | eRST/RRINNT/064270

421 two pairs of draw rolls 490a, b, 491a, b are

provi ded that press a sectidn of the | oop against the

driven pulleys 420, 421 . In order to shorten and/or

| engt hen the I oop with respect to one or the other

42 deregfctivaied by thepesgectixé drivie1@itsite ratatiedn therdirggéonsrindicated

_ ot ) :

it 20 ) he TENERE S FUR ol ARASENShio s ramete

axs HiBiseshdnigneh end duplet hiane sideiof éheulapp withdgesrechtogthi sym-
ated with arrows A and A, the

Hﬂﬁ¥gk%%ﬁgu9@ﬁ%h&%%Fthe | eft hand side of the symretry

axis 410 is shortened and the part of the |oop on the

TheyFeierafiee 47Qr bofellowethis shastenipg @cp dengtiiening of the loop pas-
ﬁ&?tvhae!ﬂ%dpasmg%uﬁé(}e 430MBoBHRY it ARatdrd c@ﬁﬁe@%th\{ﬁ‘é 8-

he respective drive units to rotate in

lﬁVF éePi B85 CP’HH"?%W@@“WQ Rlogk foths gsarRi ity fa”‘tr ﬂeﬂﬁ? gleeking

BancksShae b@ﬂnédﬁ%rbt@@ﬁn W Ji}aﬁveréﬂ)ée@%at ®, ubes Sa/masetewmple if
axis 410 is shortened and the and si de of

ReafsivRi 4t oeRlgE e theoPylie 4@%@%{%/1@% 493, § can prevent

trengbhenad pa m% vigl the\pRilldy 81, 41KQﬁ|s &séqhé% Ishix@d at the
shortenln thenln of the gﬁﬁ\gas sively via
t

Pwnp%'ev 1 Lhtrseﬁ 4@6"3“88% e pyiley at“l?a’fesa?fé've drive
a6t pliecksund f éH@&emuI}; or %tr@aﬁrg tﬂalocfiﬁ\ﬁmrf rSspebEdBhel @ the

ock in_the case o e. The ocki ng devi ces
PJ:SV Bide i st perRFEY A 4t1ﬂea'HI°HW P8l vgltmgiafa?d #d fReppf the
briveranit cdxpleplie pulidy 420e drive unit coupled to the
pul l ey 421 fails, the draw rolls 491a, b can prevent
the loop frompassing via the pulley 421 . In this
case the loop is fixed at the driven pulley 421
Thus, an activation of the pulley 420 via the
respective drive unit still results in shortening or
| engthening the loop with respect to one or the other
side of the symmetry axis 410, although only with
speed and force of the drive unit coupled to pulley
420. CLAI M5 1. Aer odynam ¢ wi nd propul sion devi ce,
particularly for watercrafts, conpris ing 5 - an
aerodynam ¢ wi ng (480) being connected to a steering
unit (100, 200, 300, 400) |ocated bel ow the
aerodynami c wing (480) via a plurality of tractive
lines (105a, 106a, 105b, 106b, 205a, b), - at |east
one pair of two active steering |lines being connected
to the aerodynanmic wing (480) at two points in
di stance to each other and beo
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ing coupled to at |east one drive unit (120) at the
steering unit (100, 200, 300, 400), - a tractive cable

w@ 209)pso0s8 fi rst end of the tractive cabl e (207hChEPIVG7/064270

con nected at the steering unit ( 200) to at |east two
of the tractive lines (205Z3-b) and a second end of
the tractive cable (207) being connected to a base
platform - the aerodynam c wi ng (480) having an
aerodynami c profile whi chClgMS erates an uplift force
in the direction of the tractive cable (207) when the
airflow direction is about perpendicular to the

il r achérodynzatt evifi2 0MopuIsiohadexsee partiedaty foa waséreradis, eamopris-
passj, ée steering lines, o - wherein each of the two
passi Ve steering lines (103a, 104a, 103b, 104b)

conpr i esesodyormic vt (45h) p§103a30n6§0t%d1ép anstaﬁrpm unit (100,

secti opgg Lkas e FerB@GRAM ?)t\n§ a!pqm@ﬁty

(@)Ioca'te ﬁ\ﬁ'
section ('103a, eac as sive steerln
connecPkifadtiye hnefﬁ (189%a, éﬁlalo1f05bhtoﬁh’pé%‘ia §3act| on (104a,

b) of taf‘%a%?%ﬁ@%*alr%ﬁ t%sédtuVé sHdePRG 1iRls 'b'erh% é’drﬁﬂeéted Jo the

connecting 5 b), - Second ends of
upper §@@ﬂvm|cmm% Obaat %o Rofds tw@stsa@est%ac@t@@na@g be-

l'ines g eco@ﬁféeQ&E?I@aét%n%@%v@@ﬁ@élﬁ@?mtﬁe yeggn?hmt W@O 200
points I'n di stance to each other, - firs

the | o®BP. ¥8dtions (103a, b) of the tvvo passi ve

steer i Bgré%tll/é B&Sle P E) CONRECHE DT tHe RR%0e @hHIEN207) JhiRy con-
region of the steering unit 100) to forma continuous

passi veesedatithRy sieerad saitt(i B (A @8ieashiwg 86 ismpactive lines

thr ouggndslaebﬁér%ﬁé isB&brdNidd diih@trE@ive lcablR3S6T vo%l.aé; Ephbany
a d e formation of the aerodynam ¢ w ng induce

st eeri Y2 PB*LRETY™ plied to said at |east one pa| r of
act i veyat S8bkHaNid W@h@%o hé\%gaau@amdgnam.edpr@m@mw.&ﬂ o
t 0

devi ce accordin revi ous cl har acteri

i n t hatra®eantPITeEe i e ‘?ﬂ@ﬁt“?fh%fdl}%tfa‘étﬁ’&c\?@'es(?%@rww the
l'ine segfidw QnPec(tnéQ@abd&t p&zmﬂ'&mﬂlt@ tHUtaade ¥atle 207),

passi ve pulley | ocated at the steering

uni t < e”@@(ﬂy a %a'”ﬂé‘i”ﬁaﬁ%‘fﬁ 2e&liN9d"BFopul si on devi ce
accor diwngrdimeadhofQhe tEpSHsREis@eSing lines (103a, 104a, 103b, 104b)

comprises a lower section (103a, b) and an upper section (104a, b),

- wherein a second end of the lower section (103a, b) of each pas-
sive steering line is connected to a first end of the upper section
(104a, b) of the respective passive steering line via a connecting
member (150a, b),

- second ends of the upper sections (104a, b) of the two passive
steering lines are connected to the aerodynamic wing at two points
in distance to each other, and

- first ends of the lower sections (103a, b) of the two passive steering
lines are connected to each other in the region of the steering unit
(100) to form a continuous passive steering line section (103a, b)
passing through the steering unit in order to passively follow a de-
formation of the aerodynamic wing induced by steering forces ap-

plied to said at least one pair of active steering lines.
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clainms or the preanble of claim1, characterized in
that - the first end of the tractive cable (207) is

waleooemsdoys secured to a connecting el ement (260pCT/EBPIPO7/@64270

bolt or a pulley, located at the steering unit (200),
- at least one of the tractd®e lines (205a, b) is also
directly secured to said connecting el enrent (260), and
- said connecting elenent (260) is adapted to transfer
2r achéredyrfagtic méndqpronesion téndce acgotdingtodbe beevioR8 Zlrinand
sai d aét&%ﬁ |r9:t}%tttﬁ@§t][ IbyY& olng%%n&r%gﬁé gg?s)ave éteerlnq hne sec-

Aer o¢ ynam ¢ wi nd propul sion device ac Ing t
pr eviilcmu@ 084, ah rﬁ70e hariaguiged Ya passivieatulleh 6! 30r 38Q ) \neated at
cabltg (10yAN {daes@d). | east one tractive line (205a,

b) arg vvou'n gund sai d connecting el enent (260). 5 .

Aer odynani ¢ wi nd propul si on devi ce according to any of

ghe RERY) S %ﬂ& rE?o&FIs,lBrh edeWcéaéiEQBﬁMH 1§ |l rr8>f1the Rrevious

wherel n each of two active steering lines (10
102aclalmﬂsthqmambW&'amdza 301b, 302b) conprises a

| owegn 556820 ik #aLa, b, 30la, b) and an upper section
(102a, b, n - a second end of the

| ower s*@cferﬁb?ﬂd(qfdﬁgtraaﬂvewf& (287) igslirestiy sqcsfeddiach egnnect-

the uppgreig@ehi @80(, 1dd2a Hbit 03%2éhlle9) Ioéétéd Ce@ﬁl'?@%¥e%€|n§ @nit
each other via a connecting nenbe b,

b), ant)a second end of the upper sectl on ( 102a b,

302a, B)lehst drRMIGs ﬁ’é’ctlt/@ lihd¥e( 2884, A Y ABD Qirddt) Gedlre@ R said
of the two Em nts in _distance, and first ends of the

two | of@inesdeq plement289hand, 301a, b) of the two

active s&HQ:‘éﬁhétﬁmb@lkﬁﬁerﬁK%G}%‘Q@@dt&ﬂtd l@ar%%«‘*hra@ﬁ%eforde% be-
t he regl on of the steering unit 300 forma

cont | niRRRD B traghives¢ahlg (399) Pv%éaé@&?%aaw fradivegine (3054,

301a, bpythat is coupled to the at |east one drive unit
and passing through the steering unit (100, 300),
characterized in that - a first relieve line (370a, b)

us gmér@aﬁwa\hhnamd‘,'brbfsmlmblehéﬁa@aédortﬁngmlth@ysre(v%%@)claum
| Ocag:heagacat(tanztela |nstlt1&xetet e tr%ctlve cab ?2%9 anc? ‘?Qe at least one tractive

line (205a, b) are wound around said connecting element (260).

5.  Aerodynamic wind propulsion device according to any of the previous

claims or the preamble of claim 1,

wherein each of the two active steering lines (101a, 102a, 101b, 102b,

301a, 302a, 301b, 302b) comprises a lower section (101a, b, 301a, b) and

an upper section (102a, b, 302a, b), wherein

- a second end of the lower section (101a, b, 301a, b) and a first end of
the upper section (102a, b, 302a, b) are connected to each other via a
connecting member (151a, b, 350a, b), and

- asecond end of the upper section (102a, b, 302a, b) is connected to the
aerodynamic wing at one of the two points in distance,

and first ends of the two lower sections (1014, b, 301a, b) of the two active

steering lines are connected to each other in the region of the steering unit

(100, 300) to form a continuous active steering line section (101a, b, 301a,
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- afirst end of the first relieve line (370a, b) is
connected to the connect ing nenber (350a, b) of one

w@booblogoobswo active steering lines, and - a SeCPCERNA7/064270

of the first relieve line is connected to the
connecting menmber (350a, b)2%f the other one of the
two active steering |ines Aerodynam c w nd propul sion
devi ce according to the previous claim characterized

i n thathat isecduplesit tortbe iatVeast ione doiué lueil an83mssimgdhtaugh dibe
| eas (320) are located at distant

00i oS il Y6y, 480} ng unit (100, 200, 300, 400)

Aer odhereniérzedimihapr opul si on devi ce according to any of
the pr S‘ﬁ'rsqH‘§||e%%ET§37déh%L%C§e&dédZ\ﬁ9 al st BALvelING pulley (330)
aerodynam c W ng | to the connect é)

menber @%@S@éthemteel@mamltlﬁ)oooﬁo@ he two active or

pass] Ve ik &RAIRthd fi8ER1eVe RSO ) Yo cofinBoh b Wsloae.
further steerlng ine or steering Iine section (10

d, 1049 ragmberdgpiias b) oledng Adhreomprastivestaeiing lme@p@ndsu on
devi Ceatkanlicnd diGnd st Gbid R 8 VUAHECED 3 TR Sodnecting

characterized in th - a second relieve line (470a,
b) is genbed(3a0a ) foéféﬁﬁbefr@el(é\t@ worpstiyristeeyng 1uee)
| ocated at the steering unit (400), - a first end of

said second relieve |line (470a b) is connected to the
Eon AeredYTRiedifsieroRUSoR devige Icortg 18the REVioWs Claiti ve

st ee&Ha‘P&:tér'iz%@Sn tr?eﬂdhe firdt %n%@ﬂn@ﬁ@he‘?f 35@' shaS@e Ui deast one
relieve line b) is connected to the connectln

nmenb@ive(uEda2 )oajfed?caé‘iqwétrd'%tﬁ%t REFNtS ﬁétfmie%{m t (100, 200,
st eesddigoby. nes Aerodynani ¢ wi nd propul si on device
according to any of the previous clains
5-8,characterized by a pair of two steering lines or

Foweserd@@tdnABSwiAl opdtibn UevicaOadebRfd R&) dnyNESthe previous
respectively, which are connected to each other in the

regi 9A™5f the steering unit to formthe relieve |ine

( 370&1ar§8terﬁ¥ed0ﬂ$né¥fthd B@roayhdm@wd i rtaﬁnéo’ﬁgdbm thB coftfétting
b), respg%ghve y. ero(¥nan1c w nd Ero pul si on

devi ©8MR éPfﬁgb t1(§13nt§) Qfthe WK g iopRassive steering lines, re-

spectively, via at least one further steering line or steering line section
(102¢, d, 104c, d), respectively.

8.  Aerodynamic wind propulsion device according to any of the previous

claims 5-7,

characterized in that

- asecond relieve line (470a, b) is guided via a second relieve line pulley
(430) located at the steering unit (400),

- afirst end of said second relieve line (470a, b) is connected to the con-
necting member (450a, b) of one of the two active steering lines, and

- a second end of said second relieve line (470a, b} is connected to the
connecting member (450a, b) of other one of the two active steering

lines.

9.  Aerodynamic wind propulsion device according to any of the previous

claims 5-8,
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clainms 5-9, characterized in that one or both of the
relieve line pulleys (330, 430) is lo cated coaxially
wWo eooblogoosg | east one drive unit at the steeri nBCT/RP1007/064270
11. Aerodynam c wi nd propul sion device according to
any of the previous clains2-10, characterized in that
at least one of the relieve line pulleys (330, 430) is
a passive pulley. 12. Aerodynam c wi nd propul sion
devi deranterediyge pair ghywasteehing [irasvirdawercsestiaes 6t 4 pair of
char et &£l | eg FJ%BEcthQ@ i ifcﬁtaré ebhffed io”ﬁao%uéth&yin the
(330 IS CO to a second drive unit suc
act i \egionc ﬂaﬁ sta@rlngelasttmcﬁ@r@ be relieye dpe (F0ganbr & anesfithesre-
in smétnﬁ@g g@ogh@ 47081 'VeepAGY] Ve steering |ine
section or the first relieve line (370a, b),
respectlvely Mﬁth respect to one side and | engthening
khe R&BH&MHSN@&%%&I%@QMVQG édcﬁﬁjnrfge% | A 6f1%aprebbous
or the first relieve line (37 b), Tespectively,
wi t helpiespxet to the ot her S|de of a symetry axis (31
0) oéhatrélﬁeﬁzeeeﬁ ltrnﬁ oH@IOF b&t%Qﬂ)méJreném.@e;sLmewmbcm ngjo-

respectively erodynam c wn ropul si on deV|ce
acco?"ﬂ%@oq"@”v Ffé”}?r%iﬁ%ﬂé”%'b(ﬁ#ﬂ&ﬁb&'&é@ﬁ ing&diti n t hat
each of the drive units conprises a blocklng devi ce
é490a , 491a, b) adapted to actively block

ar t PRGAMIAMYC| Wingd FPf@E‘H%lH"‘ devicgepterding R %”és‘ﬁfeglel peevious
drivg@auiyid-16n case of its failure. 14. Aerodynawnc
mﬁndlgﬁ@PuIS|on devi ce according to any

prevf tezedng hat 2k fegst apg oile] fﬁ"%"ﬁd‘f‘e P“{"hyé 330 430) Is a
cont paHepeSHUAS). I ve steering line section and the first
relieve line are connected to each other to forma

| oop (401 a, b, 401 c , d).15 Aerodynam c w nd
PROPAEBUPINEEVIVEE BEp@siEh Nibvice sdterdMd\d clhg 61 &eMprevious
char act er d in that - the connecting nenber (450a,

b) o?agpféiist one of the two active steering |ines

Con'ptrheﬁ‘@éter&izerduh trey tHebSaelidvp, linapdiley (330)ds koaied %l gecond
8 L iih%u dqq F a Eah@@gyllegf&AS a, QQ. 16“ .

Aer oHNEAHRE UG POPEret 8he c¥'%EcOPdi'Rg YostRas "

pr evstar@enitigath@continuous active steering line section (101a, b) or the first
relieve line (370a, b), respectively, with respect to one side and lengthening
the continuous active steering line section (101a, b) or the first relieve line
(370a, b), respectively, with respect to the other side of a symmetry axis

(310) of the steering unit (300) or the aerodynamic wing, respectively.

13. Aerodynamic wind propulsion device according to the previous claim
characterized in that each of the drive units comprises a blocking device
(490a, b, 491a, b) adapted to actively block, particularly in a mechanical

manner, the respective drive unit in case of its failure.

14. Aerodynamic wind propulsion device according to any of the two previous
claims,
characterized in that
- the continuous active steering line section and the first relieve line are

connected to each other to form a loop {4014, b, 401c, d).
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characterized in that one of said drive units is
| ocated bel ow the other one at the steering unit

w@ 2@9)pgoobot h drive units are coupled to drive PUl/ER087/064270

lo cated within the | oop (401a, b, 401c, d), and the
| oop (401a, b, 401c, d) is Preferably pressed agai nst
the upper drive pulley by two guiding pulleys (490a,

b, 491a, b) located at the steering unit. 17. A

wat ercraft conprising an aerodynam c mﬁnd propul sion

gfv' kéro Al 6r§\k)l§§¥% ?%xg%%“&co%h‘?r‘éd B4Re HledloTE gﬂaﬁn Use

an ae odynan1c sion eV|ce accor I'ng to
any ©faradierizeddévthelis claims 1-1 5 to start, Iand fly

and/Drﬂeeéo%HSCt rﬁ@tﬁgé*y(ﬁgffﬂ Y}fé'tgeésg ,Vgtoh% factive steer-

control Iing an derodynam ¢ propul Si on eV|ce
parti cmgdmleycoraaprl%%taemdlpaﬁ@a @Oﬁ"ﬂﬁl sing the steps -

connec (B ng
ni ¢ ( 1800 BOREHHORTS R AR bl Rebl

aerodynamic wing (480) via a plurality of tractive

hbnegelodiRitnic W@pro%@@gn ddA6DaccoR?y tolthe previo®BRRGH] NG

at | east one pair of two active steering lines to t he
aer o%fiﬁr?ﬁiﬂ‘i'z@d\/lﬁ‘ H@at(oﬂ!SG’f saifl driyg Uﬁktﬁ ﬁtlgcqtﬁd aelewdhe ethep one

each,ohbaftedting Lﬁwﬂl{ﬁbd) ngotﬁadrﬂealnltg %?E,SEO Rﬂdﬂr"veopﬁulleys lo-
acti ve Steeln er

120) caied Memsth%&qpr{éolﬁuq 4?1(1010 arz’o@e lagrof 4021@013 4010 d) is
conngetdratdy q;régséétag@mdt e @pder apilé \p@u@ﬁby qwb 2fidin@bulleys

the steering unit at least two of the tractive
| i neé9Pad5491%)b) mt%ﬁf&ﬁtﬁﬁﬁ‘gé”%tecond end of said

tractive cable (207) to a base platform and -
aEplg st eeri ng forces to said at |east one pair of
aétidey

ereEh SRR ISHEaN 4{adERMiG }Nﬂgcprggulgﬂg device according

step@m@wfmmeao@@ué.n@f two passive steering lines,
each of the two passive steering lines (103a, 104a,

103b, 104b) conprising a |lower section (103a, b) and
as. upp@rofSaeaC&ér@ayr(ahOélawndJ)orop@mmecédl@gaacos@ﬁ@nd #Ndofahe

e b 24E0e BB P1ale St nl) 5o LRI R R

the respective passive steering line via a connecting

qB.nbﬁlreth%d]TgpgthJIihg an aerodynamic wind propulsion device, particularly
for watercrafts,

comprising the steps

- connecting an aerodynamic wing (480) to a steering unit (100, 200, 300,
400) located below the aerodynamic wing (480) via a plurality of tractive
lines (105a, 106a, 105b, 106b, 2053, b),

- connecting at least one pair of two active steering lines to the aerody-
namic wing (480) at two points in distance to each other and coupling
said at least one pair of active steering lines to at least one drive unit
(120) at the steering unit (100, 200, 300, 400),

- connecting a first end of a tractive cable (207) at the steering unit to at
least two of the tractive lines (205a, b) and connecting a second end of
said tractive cable (207) to a base platform, and

- applying steering forces to said at least one pair of active steering lines,

characterized by the steps
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connecting second ends of the upper sections (104a, b)
of the two passive steering lines to the aerodynam c

WO\RMWG/080098 Wo poi nts in distance to each ot her, PErEP2007/064270

connecting first ends of the | ower sections (103a, b)
of the two pas sive steeriT@1ines to each other in
the region of the steering unit (100) to forma

conti nuous passive steering |line section passing

( 1034, pteyidirtyg apgh of heo paesivd sigeting ines1each g0be tBOMassive
400) . Vet or@iaR9 154, t r &M PYGoCh al '
char ac%%ﬁ@%gfngg (t Ee ' s@leg’ - ég)ou’i Etﬁr?g 9 wgﬂglf‘gl éeg%\?éro%eecnon
cont i n(id3e. Pleansl aneuppeesedting (et blon 1ine (103a, b,
3708, b) YidhRiRASSLABn WK thd Buer33lioh PFRILD) B cach
the steering_uﬁﬁ? (100? 38%% 2"1 et ho I%cgor fné to "
any of theassixe peevigine teladirpteengrofithee uppasseplian (P4a, b) of

claim 19, yehar aebfld eI siddfngtiFRSvia 4 &ﬁﬁ\‘él:t}ﬁg member
securing the first end of the tractive cable (207) to

a connect {1R92ePenent (260), e g. a bolt or a pulley,

| ocat ed. atohdiRtind 865dnBEnE8iok t r 38QionSh4a48Pdf the two
directly securing at |east one of the tractive |lines

(205a, b) PassI\Ea$tEeEW IHepde thempredvea®in Wingghfwe gaigts.in dis-
transf err idigelis agdH Meed hges between the tractive
cable (207) and said at | east one tractive line

1 sa . (370a,
b) via saicBnnesHR@ bt Arfsedldheipwvel seripns S1P3anRk ¢ dle two pas-
accordi ngshe SdRingrIRes aieadt 8indr it el ReloArdraRe skirih§enit
step winding the tractive cable (207) and the at | east

one tract (V) AR SosQlinyusapPREHE aeddctiterqticRgPassing
el enent (26, Bﬁhéd\%h eslstasaer it 9od, 20ersooohod)he

previous clainms 1 2 or the preanble of claim 19,
conprising the steps - providing each of the two

aol i methsteredamgltd BRSprévi@deaciaid)2a, 101b, 102b, 301a,
302a,, 301 b, ;9{28% with a |l ower section (10l1la, b,
3012 BFOIEFEIDY UHREP section (102a, b, 302a, b),

- guiding the at least one continuous passive steering section line (103a,
b, 370a, b) via a passive pulley (130, 330) located at the steering unit
(100, 300).

21. Method according to any of the two previous claims or the preamble of

claim 19,

characterized by the steps

- directly securing the first end of the tractive cable (207) to a connecting
element (260), e.g. a bolt or a pulley, located at the steering unit (100,
200, 300, 400),

- directly securing at least one of the tractive lines (205a, b) to said con-
necting element (260), and

- transferring tractive forces between the tractive cable (207) and said at

least one tractive line (370a, b) via said connecting element (260).

22. Method according to the previous claim,
characterized by the step winding the tractive cable (207) and the at least

one tractive line (205a, b) around said connecting element (260).
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- connecting second ends of the |ower sections (101a,
b, 301a, b) and first ends of the respective upper

wa@embiogngs (102a, b, 302a, b) to each ot her vi aPCT/EP2007/064270

connecting nmenbers (15l1a, b, 350a, b), and -
connecting second ends of t4%e upper sections (102a, b,
302a, b) to the aerodynamc wing at the two points in
di stance, and connecting first ends of the two | ower
sections (10la, b, 30l1la, b) of the two active steering

?% NeRetBy ea%%‘rd :;%Wﬁradyrbfttﬁee gFe%?JuQ dhs HBSSLERE! d?QaMS\letof

forma conti rnuous’act | v eering l'ing secti
(101el2imb19,301a, b) that is coupled to the at Ieast one

drivg, Assichg through the steering unit (100,
300), rMﬁb¥§Ht§§F§ed by the steps - guiding a first

reli evérqvidifé] &ach of the e agtivg stegdng linrs (pO1a, dP2p.380)p, 102b,
| ocat e e | nec
4ot 3%)?%&’?61% ﬁb%lg vﬂtrﬂ e%lo‘v%pgéctlon %I B ﬁ(bﬂag bgand an

first end irst rel | I ne
b) to vh@N@@ﬁWéUﬂp bn8ddmed).(350a, b) of one of t he

two act ?Nr?ecﬁﬁg?%éécﬂﬂl &rld3&st thé‘%&‘%&%ﬁ&{s {1@15‘ 585013 b BAd

of the first relieve |ine he ‘connect i ng
menber fifs8508s Ob}heofespﬁ@V@tWEPr @?f%'%ff (107e. PO th)ve each

steeri gghet \/lﬁ%nn%n%m a6§2ri380a 1, éﬂ?jy of the
previous clains characterized b ste

pri mar CPYestRpRPRIEIENdE ARSI YrPeT Secips @21&0? ab9 fortge

act i ve a8fcRohdriig Nuh@@t&h@[w&&ﬁiﬁtbW@M%n@é?tahtde steering
line section (101a, b, 30la, b), respectivel

pri nar PPW‘%&E%H%G%@% ofghe e fowsg S%ﬁoawm@o%c@a b) of the

resul t ki@ atv@nstéditigubs td A SiReOiBNRE Addish thhbfseeenng unit
aerodynam c profile of the aerodynam c w

f or ces ¢ B¥mI& F‘Hﬁ'"f’?ltﬁn?cé"’aéf%?f'ﬂ%ﬂ'”%ﬁefépnt(i‘w‘é%a@r 39%%”@"
W Nng bys ddupieldith e stabag¥Re WivieurdiBodd8ingMirod§h thdRtddmg unit

accordlﬂﬂ%to any of the two previous clainms,
char act >89 by the steps - guiding a second relieve

| i nec{AZQavizda)byth@sepsecond relieve line pulley (430)
| ocated at the steerin - connec

first SHEMgra S5 &'@é%éiﬂ%l%geé |f‘é9\‘zée'?e*’ﬁé'”% Ry }3899 {ogater et
CO N the steering unit (300),
connecting a first end (370a, b) of the first relieve line (370a, b) to the
connecting member (350a, b) of one of the two active steering lines, and
connecting a second end of the first relieve line (370a, b) to the connect-

ing member (350a, b) of the other one of the two active steering lines.

24. Method according to any of the previous claims 19-23,
characterized by the steps

primarily accommodating applied steering forces by the active steering
lines or continuous active steering line section (101a,b, 301a, b), re-
spectively, and

primarily accommodating steering forces, forces resulting from the uplift
force generated by the aerodynamic profile of the aerodynamic wing
and/or forces resulting from a deformation of the aerodynamic wing by
the first relieve line (3704, b).
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necti ng nmenber (450a, b) of one of the two active
steering lines, and - connecting a second end of said

waemonghosel i eve |ine (470a, b) to the connecti PQI/RERI0DB064270

(450a, b) of other one of the two active steering
lines. 26. Method accordi ng®o any of the previous
clains 23-25, characterized by the step - connecting a
pair of two steering lines or |ower sections of a pair
35. t Methet @ecadrdigglte aesof thebyreprevioes glaimsp each ot her in

the 5%&%6&%2@56@”&3§£ﬁ§r'n9 unit (100, 200, 300, 400)

o formt relieve I'ine (370a, b) or one of the
r eI i eveuidinges s¢@ndaeliaye Iwedémeby)) viee® seearidviligve i, pulley

Met hw{n%‘b‘f%%%ie@%thﬁ Mmg funitigor evi ous cl ai ms 23- 26,

characteri ze step guiding at |east one of the
r el i eveonriagtng efﬂ‘rr@@ﬂdbOf sgirDgecopy rediexe dinpad&iay &) mhee«;pn-

28. 'Vbhgﬂﬁk é}ﬁ&%&l(woat B) aﬂsﬁeqff e RoRicBYd g@émﬁj uﬁuegsand
23-27 aracteri zed by the steps - coupli the first

rel i eveonesing @l aspng %G)Oftsé"das%cé’li@ﬁ@l“eﬁf?l'@é &ﬁ@@ b)aAdhe

- ShOr &g MR LLEBO U cﬁ‘%ttr'\éfeon%t @ﬁﬂhbﬁ%' 4% steering
section or the first relleve line (370a, b),

respectffely, with respect to one side and | engthening
the continuous active steerlng I|ne section (101a, b)
or the first relieve line respectively,

(370a,
#Pt hMethog @seordingttp anypiibe psqVW@S@ia'ras SAetry axis

(Bloémggdghgm&gQﬁég@E unit (300) or the aerodynam c
Wi ng, respectivel activating at | east one of the

drive GRMMESHn®g pamf %@S‘gew tnes @ {vermecinsaf Gurair of wo
cl ai ”} stfe%ﬂﬁ%l%éﬁ Irégsiatcbmt he e%blemherwtnev@g}bnb&t)]fqaglgtﬁgar.ng
one O rLve units [ chanl ca
ranner UNit 100 2805300 4B0) teéormw%@ %ﬁyﬁs!mms% b eEBPh

to any r@fevé hfed (BRORTLUTOL D) GbeigtBvelghar act eri zed by

t he st ep - connecti ng t he conti nuous active steeri ng

line section and the first relieve line to each ot her

. f pethod dc@@ﬂw@‘l@bﬁy ofthe 4:Mous@)aifveBQ@d, according to
the Bﬁaergcl:tgrlilzsed byalhe step guiding at least one of the relieve lines (370a, b,

470a, b) via a passive pulley.

28. Method according to any of the previous claims 23-27,

characterized by the steps

- coupling the first relieve line pulley (330) to a second drive unit, and

- shortening the continuous active steering line section or the first relieve
line (370a, b), respectively, with respect to one side and lengthening the
continuous active steering line section (101a, b) or the first relieve line
(370a, b), respectively, with respect to the other side of a symmetry axis
(310) of the steering unit (300) or the aerodynamic wing, respectively, by

activating at least one of the drive units.

29. Method according to the previous claim,
characterized by the step
- actively blocking one of the drive units, particularly in a mechanical

manner, in case said drive unit fails.



characterized by the steps - providing a pulley (453a,

b) at the connecting nenber (450a, b) of at |east one
w@booblogoobsvo active steering lines, and - gui di PQI/BR2007/064270

| oop via said pulley (453a,31b)

30. Method according to any of the two previous claims,
characterized by the step
- connecting the continuous active steering line section and the first re-

5 lieve line to each other to form a loop (401a, b, 401c¢, d).

31. Method according to the previous claim,
characterized by the steps
- providing a pulley (453a, b) at the connecting member (450a, b) of at
10 least one of the two active steering lines, and

- guiding said loop via said pulley (453a, b).



