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propul si on device and nethod for controlling The invention relates to an
aerodynam ¢ wi nd propul sion device, particularly for watercrafts,

conpri sing an aerodynam ¢ wi ng being connected to a steering unit | ocated
bel ow the aerodynamc wng via a plurality of fines, particularly steering
lines and/or tractive lines, a tractive cable, wherein a first end of the
tractive cable being connected to the steering unit and a second end of the
tractive cabl e being connected to a base platform the aerodynam c w ng
havi ng an sxgeailyGabHca BookKGl e whi ch generates an uplift force in the

di recti on \@¥itddrei 3,2a079 plambaky e when the airflow direction is about

perpendi cular to the tractive cable, a guiding |line having a first end
connected to the aerodynamic wing or to the steering unit, a 10 pol e being
connected to the base ptatform particularly a mast wth a head on top, the
pol e serving as a dRIRAWAPS WNdfRsPPUISON@e\BeR/ABRi ¢ wi ng during starting
and | anding. A further aspeethogffor hentreiegiti on is a nmethod for controlling
the flight—ef—awngetenment—for—puttinga nautic vessel.  15Today,
carbon-based fuels |ike diesel or heavy fuel oil (HFO are used as a key
resource for propelling nautic vessels. Mstly, diesel engines are used to

provide t driving force for_the v : th. i Sj for such
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for provi diatgrctdfs, dompiisiy foaemdyoamicavtg beingseehscted\d 26EBIINOONAT Al
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drive. Sudinepanpil shcivesiysd, anrdutisedalie, whearginel festeamdof they/iranjivatalhié gh

altitude gnd pulling . the ship via.a tracti r r ' -scal e w ng
el enent’s 3??&‘9{0%%‘"88‘%9r‘%ﬁ‘eo%%e%l?@h”%%é’ aegéecr?éﬁteégiogﬁ]g tﬁ%ﬁ% gar%?%giﬁ? ask. In WO
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el emenfo. pole being connected to the base platform, particularly a mast with a head on top,

the pole serving as a docking point for the aerodynamic wing during starting and

landing.

A further aspect of the invention is a method for controlling the flight of a wing

element for pulling a nautic vessel.

15 Today, carbon-based fuels like diesel or heavy fuel oil (HFO) are used as a key
resource for propelling nautic vessels. Mostly, diesel engines are used to provide
the driving force for the vessels. With increasing costs for such carbon-based
resources it becomes attractive to apply alternative methods for providing the

driving force for nautic vessels.

20 WO 2005/100147 A1 discloses a positioning device for controlling a wing ele-
ment which is connected via a tractive cable to a ship to serve as main or auxil-
iary drive. Such propulsion system based on wing elements flying at high altitude
and pulling the ship via a tractive force require large-scale wing elements and the
control of such wing elements is a challenging task. In WO 2005/100147 A1 it is

25  proposed to veer out or haul in the tractive cable in response to the flight condi-



To inprove steerability of such wing elenents in difficult wind conditions
it is knowmn from WD 2005/100148 Al to couple a steering unit close bel ow

the wing elenent via a nunber of control |ines and to connect the w ng
el enent to the nautic vessel via such2steering unit by a tractive cable
extendi ng between the 10 significantly inproved but it is still a

chal l enging task to control the wing elenent at |ow altitudes such as

during stagbd Botaneng R wae&sg%p%ucmr&%w&eﬂ%é& AbeiVReGEs vari ous

sensors to | nprove control a wi ng el enent tow ng] a nautic vessel.
?

Wher eas thé%@gﬁrf@ntrﬁléaﬂot?wh"ivééHHF@GE%U%?”@PQ’HPV dBHMRY §IHPPOVE t he

steerabi | i by fight @&rdﬂ@wampranwurw wWhkR MR WindddHang8s e @tbiith bbdiredtight it
remains still %&wte chal'l eng |ng task to control the wng el enent at | ow

al tit udes, SPRAfERYi0E Vg SATARI eRE laeding ieaneeyyas af eNdRIEBENt he wi nd
significantly and quickly changes. Loss of control over the wing el enent

however s m ghtimpesvel §teér6b|||t‘95@‘ afcht\ha Wthénts Vi it st Winel ddnditisng1@tispossi bl e
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the foredeck of the nautic vessel close to the fixi nﬁdlﬁﬁ'bﬁbvegg he tractive
c

cabl e coupldWllf Yaseehyid§Ueh SIREHDY LBt DA HatHvECaPla SXE ®mast, the
Wi ng el eneRhuticbsba SHdr e tsheerimg UpiteBy tias t&aﬁtrblo& 0k Wihg eldasant camus

facilitating starting and | and euyres. To achieve nt between
the w i eF'@H‘@ﬁ?”tlé(h’agﬁoH%gPHb't&Stﬂ%wgqg'@ ﬁﬁﬁ&%FO’H&ﬁ%‘f‘"nQ%‘?@V nr'ﬁabl y

coupl ed t 0at B ditit@ddsi sueh aa8laliendétaling afd thnamg procutieed.ed to the wi ng el ement
at the other end. This rudder pendant is accessible if the tractive cable

has been h r that the win : titude and can
be handl ede\z{)mzﬁo%ﬂgﬁ)‘}g[ %‘11spr88%stﬁ§p‘faé'8u? %8{%?‘:{'%30'['?‘8{;? v‘éongrgbf’%e 2MB9qui ded in
such a 30 myheastdmgoulriautmeewengvmreaemesé@warthks fariver tezpniqfies maymast .

Wher eas such @ %chnl 85} f| cant | Love manfe v.r abi | ?ty of the
wi ng el enefi9NYE7T"MYMBY é{?lﬂ?erée%rﬁ ' Yé’ﬁaF'r?&yAp/%Eé‘mﬂ%ei“P”S "PYHFT pendant i s
dﬁcogph@d fngamt]tcrém?].hg ai e\c]guteﬁinbner@n@ tgsit ttedorgtet fthd h/&tg eiennalhtl atrigwf f)r ce in
the directign of the top of t st can he neemant,
it is rat h@&'pL{gSﬁ'plpl Qaé?cé‘gart%h%@ea E?nﬂ@nmdeg'{?é%&ﬁfgg‘? a'gﬂ' ¢ rﬁlyt he course
of the st aahd ggickly chmsngomeemvcnevartdeﬁmg enemehoh@mpr might resettoupl e t he
rudder pendant t fwf Emthetractl in.fai. eof t he

whol e syst olgYPIRE WGy @né)ﬂggﬁsmlq Yo regc%le tﬁwprsg?te%; 2EO%%f the

present i N¥edé ivng dlemritdials deme inte\cbatactath the Wwaitérrsyirfacel i mprovi ng control of
a wing elenent at starting and | anding manoeuvres. It is a further object

o oA 80 . AR 26 oA, Y ChefBEN OIS
of strengt R068IUAMIS0Propasts artelebcdpitemastretectad oftol the fdradedkmf thd hadtis an obj ect
of the i I’]V(\a/gstsie aogeotopthmflg(%s p%ln loeetra npef 8%\’5@%03&919 the wing element to
the nautic vessel. Using such mast, the wing element can be directly coupled to
the top of the mast, thus facilitating starting and landing manoeuvres. To achieve
25 engagement between the wing element and the top of the mast a rudder pendant
is slidably coupled to the tractive cable at one end and connected to the wing
element at the other end. This rudder pendant is accessible if the tractive cable
has been hauled in so far that the wing element is in low altitude and can be
handled such that it is decoupled from the tractive cable and guided in such a
30 way as to pull the wing element towards the top of the mast. Whereas such a
technique may significantly improve manoeuvrability of the wing element during
starting and landing procedure if the rudder pendant is decoupled from the trac-

tive cable and guided such that a pulling force in the direction of the top of the



faciiitating the control of a wng elenent at | ow and high forces acting
onto the tractive cable or the wing elenent. According to a first aspect of
the invention, an aerodynam ¢ wi nd propul sion device as nentioned above is
provided, characterized in that a second end of the is guiding line is
connected to the base platformduring and between starting and | andi ng
manoeuvres wherein the guiding line is guided through or along the pole and
is capable of transferring a tensile force onhg t he aeroq%nanic i ng at

0

| east dur MRSt $EARS ARPIER PARRITY PIfEedr B8 FRIRPTCCAUMRIFRISEoBUISS B devi ce

accor di ng phAdik e HdeNbdRRANDIRANE SR FsdosAR Biastid Lot gttiseiabgedves agont rol | i ng
an aer odynam C W ng. e basic concept (0] I nvent ] on bls to provi de a

20 Th f the .
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one end angs R RAIGEES thOwhbie shaes dHabiPsMmavivry diémest her end. According to
the invention this continuous connection is not only provided during

starting and | andi ng manoeuvres but al so, during a flyi phase bet ween
starti Ag and ?g'Fﬁii‘Wgeqréﬁd%\PF??Pt SYBIHATE By i%&eﬁﬁﬁqgﬂlﬁﬁﬁ'%a noeuvr es

t he aer odympidvigWoREolic atwidg sleaiehest stdrong andRstingemarvkeogest o the pole to a
flying position high above the base platformand vice versa. By providing a

cont i nuous, gui di lin t ween the base platformand the aerodynam c w n
t he react ﬁ'b'g atfgﬁggrtqu%‘gﬁ?ﬁﬁ 'nY%'oﬁg? BEﬂijgﬁ"i‘ eW%@"‘?E r?eég%g;&re 'nce )
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tractive c e to the bas atformor the mast head is not require
anynore. 9 329Q°fﬁ6@89ﬁ‘iw?q%'r?ﬁ@ni J&¥indn the guiding line i sqgui ded

t hrough or along the pole and therefore capable of permanently providing a
connecii orstihetimea ittis eanaetjectysfahe dnwsintign am grévide padericeparpreving and y t he

mast head. _According to,t invention the quidjng l.ine is.ca l.e of
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i ncor por atttadfive’ abkeort thansigeslemeat. t he steering unit. By this, control of the
aerodynam ¢ wing can be inproved applying this tensile force via the

guiding lihe., By providing a,l constant tensile force | qui ding line
t he react i@ﬁoﬁdi'%epot 8 ‘JHBLPg%%"t toﬁiﬁeaér}v(?a@%rﬁnca oﬁén%@cf@rn P &é&aﬁggﬁced
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especi al | yarddig staaséuvngs @herelnathdigoglingainees \gueked tisiongle odalong dhet prds e
manoeuvres there i i

a, hi need for. controlling th . a i ng. But
o dur  rgeimeshae AL P BRE S GlR TR I RO PaRE PR UG o8 ¢ ne
cont i nuousiuaing spetimpochahdiog Tihecteradynbetioveiid grbpulsias eeplbatatoordingrid t he
aerodynam.c wing.via the guidi. i.ne, provide signifi.cant. advant age,
si nce on ttﬁ%'nc‘fﬁ%'or?aq{a‘,"g?shg Sg%qg%}%ﬁgﬁ % f’BPﬁ%r cggff?lﬁr}q ﬁ’gaa{‘i’f’ﬁ%‘ﬂ I me can be
cont r ofol edrhenshstondaticepigofahe trivenignn idito grdvideea fcontirecasgliging linfe thateist r act i on
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conti nuou§°88%ﬁ%<§f9 ?ﬁfgd%”ﬁg“%m"&i‘?c‘.@" 'IIt§ Ree e iaggpc(ggg?cg%{dep %gib%ﬁgdi ately
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to lose t r?se n%? Br?l(yj/ypr}g\ded Wurr?rgg g{'é?tintgoand landing manoeuvres but also during a

flying phase between starting and landing manoeuvres.

25  During starting and landing manoeuvres the aerodynamic wing is transferred
from a position close to the pole to a flying position high above the base platform
and vice versa. By providing a continuous guiding line between the base platform
and the aerodynamic wing the reaction time to control the aerodynamic wing is
reduced, since decoupling and transfer of the second end of the guiding line from

30 the tractive cable to the base platform or the mast head is not required anymore.



col | apse of the aerodynam c wi ng and/or watering of the aerodynam c w ng.
The guiding of the guiding line through or along the pole is owed to the
fact that the starting and | andi ng manoeuvre of the aerodynam c w ng

usual ly begins/ends in a position whedsein the wing is close to the top of
the pole, particularly the 25 nmasthead, and the steering unit is close to
the foredeck of the vessel. Thus, it is desirable to be able to pull the

aer odynan o dig Y6 hd meer%hqh@g;utd.ﬁbel.ﬁ@w@@ea ipougRSA@3Kh 1c6aEdi NG To

further aspect t he 1 nventi on, first end of t uiding line is
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the adapter elenent in order to provide a snpoth docking %egf:ess The

i nvent i on ¢rijrobef therasiedynAmis Bipg FanPe rovedARMYNG ths @I"S' EY2lines is

| ocat ed aciEsRidiftLIiRe BRAGNE aVoRIcdnBtaff (REild Rrédmnee dulthgameadynam ¢
profile or di rren3| on of the aéer Odémam c wing in a nahner that aerodynam c

propert i esreéP@rbh'aﬁd@oconHO'gthet FrEodymaNTe Wing @efurtgerr EAYERY PRFRUSELIRE reefi ng
lines are ﬂ%ﬁkﬁ'&fé)réé”'caﬁ/%é hn&éﬁs%dnh@riéa‘été\si VAIRBEdh &Y td hal!ISn RAgsideke to

reduce the uplift forces durin an IE%" rocess of the aerodynam c

wi ng. Duri $RetiPan &l thg guiding l@edégﬁrdaﬁpfecqnéfo ®Perodynarig ViR Rro¥PE dy nami ¢

W ng easily, R |h¢/§nt|bﬁ'?§bf‘9p&%$'nﬁb@rﬁbrféla%%Seéléllytfﬁﬁsﬁ&ﬁb@\@dlancﬁh@% t he
aer odynani c W ng di rensi oned to create a naxi mal during the

flying phaBeguvIass S'pP%F’IJ'I"lQ tRee BRBALIenRER/ISRhIRD Bged ﬁgltcgétr%ﬁ\b?&ﬁg force
EI_Ly' ng to Rathliyddifc AL EYNSEH 9uMﬁ%‘&e¢9W@Wa§§ bafibeh Qi arﬁdTQnﬂ‘ﬁgt head.
us, it is preferredthat thelép force of the aero W{ngls
r educed dumanoeuvres the continuous and permanent connection between the ase pI
15 form and the aerodynamic wing via the guiding line provides a significant advan-
tage, since on the one hand, the position of the co-flying guiding line can be
controlled and twisting of the guiding line for example with the traction cable can
be reduced or prevented. On the other hand, by providing a continuous connec-
tion via the guiding line it is possible to immediately initiate a rescue manoeuvre
20 in case of an instable situation threatening to lose the aerodynamic wing due to

collapse of the aerodynamic wing and/or watering of the aerodynamic wing.

The guiding of the guiding line through or along the pole is owed to the fact that
the starting and landing manoeuvre of the aerodynamic wing usually begins/ends
in a position wherein the wing is close to the top of the pole, particularly the
25  masthead, and the steering unit is close to the foredeck of the vessel. Thus, it is
desirable to be able to pull the aerodynamic wing via the guiding line towards the

masthead.

According to a further aspect of the invention, the first end of the guiding line is
connected to a rigid stiffening element secured to the aerodynamic wing, particu-
30 larly a central stick, and the top of the pole preferably comprises a rigid adapter

element adapted to be coupled to the stiffening element.

This arrangement ensures a safe and rigid docking connection between the

masthead and the aerodynamic wing. The course of the guiding line through or



I's ing | andi ng manoeuvres, This is realized using reefing |lines, that reach
across the surface and profile of the aerodynamc wing, preferably in a
symmetric pattern in relation to a central stiffening elenment. These
reefing lines, while being hauled in,gchange the dimension and profile of
the aerodynamic wing in a way to reduce the uplift force, This enbodi nent
can be further inproved inthat the first end of the guiding line is
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the aerodynamic wing. In this way the course of the single reefing lines can be
30 organized and handled in a easier way. Also, the connection of the plurality of

reefing lines to the guiding line can be realized using the stiffening element.



- 7 - head, and is guided via a pulley. By attaching the guiding line in
this manner to the masthead it is possible to pull the aerodynam c w ng
into a position close to the nasthead, which is usually desirable for
starting and | andi ng the aerodynam c-%i-ng. By guiding the guiding line via
a pulley it is ensured, that the guiding line can be guided essentially in
variable angles in relation to the base platformand to mnimze friction
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phases meTl&isﬁé"ﬁre@&l‘é@id‘Mreﬂd?nﬂ@Hﬂﬂmg e Miging @RS sé) Giher@ A6 Bharnige inaiheral upl i ft

force, so that th orces resulting in the guiding.line will generally be
much | ower SPR&A PEiE Urﬁggaﬁﬁ’ dy'pramic ing |S\ReSy Aé ag P@F&‘E.%ﬁq?fﬁ’ef or cgs to

Pﬁ c?r ri ted.nglpﬁ@%fﬁwé H@smable&o%bmdlyatﬂeffn@ltﬁé st@ﬁmgemaamlnlggn bhlaedeef]m@SI ons 01;1

e (ractive Ca n u I he nal ave a mic

il | o3 i Miasyia Ordag i OF HBley B defien/nizabie MBI s Pighe ePIRHET e iici gt ne

wei ght of Thes, guhighnige dediablehic? RxamplRciuring 1aing, tisriny tAg agtadiyrathic Al so,

different materjals for t?e tractlv capl e nd tphggg‘m;di E’?Fdllne m ght be
|

used. StilWingyptonyclese fod 'F“B‘F'BQP@?J‘ 'E)V'ﬁr'ZﬂH P&F opBwer

transm ssi gtiangiy e bl@cmrrgc:blud@dt fromt iReblgukio Beate Itcn&s NGy Hld‘dk&gmt@tber red
i gnal s and/ or._ power can be tr nsmtte eplatform

enbodi nent  si 0 e ba

Co the i nyhel BieReroBmaTc BT SOPaPLOLA R eppied T APUPS BBRES | ne

i ncl udeﬁ imhubfwaygu&aﬁ Mﬁpﬂelvérﬁitgd Tth@tI thé @eaddyharnie vﬁﬂ@ﬂs@cc@@mﬂy bhan@gﬂay Ibe
arrange ar to Lt he gul ine. or c n the.quidin I ne.

| ncl ugl ngp‘é’u' rQ}'ISrPéId"F? II?!PQ'P ByRRmfoNy ff“ﬁ@ fFﬁ"E)V%A? d{j\?lQﬂ Hg egwn Il not
effect a strgsirikking s dédﬂ@ééé&ﬁﬁftﬂfrcé Hed ek Gl thé adrogyrmidivng tbymaeor t he

di mensi ons, of  t he |d| ng line and hence its wind resistance. Thus it wll
not signi f|”§étrf97§xa%é°‘3300rease the power of the wing elenment for pulling
the nautic vessel. According to a further inportant preferred enbodi nent a
coupl i ng eldomindr énsbaairoanitae thef merﬁiehe@tha/rebtpniémhrtgattthe pglei idiangasti ne to the

[S)Earerenra:’lg t |U§II E’n&n Iﬁ%?t{%uhgy gg[w o n rP;I?ﬁ %nh&w%orhjg%%gw\r’\\ng ta pl\llc;[tasl cfoluglsng (%nd
the base platform to fold the mast and bring it into an essentially horizontal orien-
tation. This way it is possible to minimize the vertical extension of the mast during
a phase where the aerodynamic wind propulsion device is not used and therefore
the mast not needed. Since the prime area of application of the aerodynamic

25  wind propulsion device is on watercrafts, wind resistance usually is a parameter
to be optimized. Thus, while the aerodynamic wind propulsion device is not in
use, it is desirable to minimize the wind resistance resulting from the mast. Also,
this way it is possible to more easily reach the top of the mast and the masthead,
where the rigid masthead adapter is located, in case the mast, the masthead, or

30 the masthead adapter need inspection, overhaul or other measures requiring a

close handling of the mast.

A further preferred embodiment of the invention is characterized in that the guid-

ing line is inserted into or attached to the pole at the top, particularly the mast-



affect the flight attitude of the wing el ement and such effect wll
increase at high altitudes since the guiding Iine nust be veered out and
thus the weight of the guiding line acting onto the wing elenment wll
increase. Often, the flight attitude pof the wing elenent is levelled out by
the plurality of lines coupling the wing elenent s to the steering unit and
an additional effect induced by the guiding line will significantly reduce
t he power of the aerodynam c wi ng el ement and E@’Yq even result |n | oss of

control . Teagvartisradideded aquilan Rk attaghiagtie Uiy infeinnaly BRMEGIDI ed to the

steering lt'ﬁléFndsfhe%H@ths%oE‘ﬁMettB%hll&ﬁ@aér@ﬂ%M|@Wﬂt&¥ pbblﬁorWEIogéﬂto of the
guiding Iine not further acts directl| enent but onto the

steering (fff Masthgpd, W'BCW\FIUISU?'BIQ‘!RSEE‘W?){@Iﬁtﬁﬂ"?ﬂa?%d ey ggéheaé?rf’ﬂ)ﬁ‘agﬂ‘f o the wing

el ement viyand hgy QMHﬂPﬂSe Pu.angamé Vigsdiley it .g kaswkagihat ereglidikgiing | oaded
only via the plurali Iines coupling the w n& el enent_to tgﬁ%steerl ng

unit. 8ucna§é>|e&lud%ieese@d@l'¥ Wg"%‘?bl@r?é‘gﬁél"éﬂerlﬂj'q‘lt?l & aserplatioragn unit may
easi |y be phigplite #R1dlYatdnhs RPfihg lbide connecting the guiding line at a point

which is arranged in a di stance fromthe first end coupl ed to the |s W ng

el enent correspondlng to the distance Retmeen

t hi
steering un@tfurthereenabppsiment s #1s inyentione ?éraEWﬁn@@i%'a anaE’Iﬁé)?§?ré\9P$ ng unit in

such a waydhadnsiié f6@8s %dkbabthecbum \A%trrelet@uﬁpaubla &é?ﬁ/l@l“dﬂv mghsiié ne to the
steering unit and fixes it thereto S coq&l etely

haul ed i n.forges. d:raéthuﬁﬁrly,t%splﬁéorgeq %-frﬂﬂ°Hbo ﬁar@é'd(}rpg” 'g écﬁlﬁﬂhﬁéeri e may be

veer ed,,0Utfodc8s & [1eWiractilier @fble. PtHelsk Nhariciriticseareod RetE ¥R faet] that thée wi ng
el enent via the gui di ‘r;% |'ine. Accordi n to anotf{;ﬁr as ect of the invention,

t he aer odyifif %’CQ@ frgatsAsing thshl H&/P*??e“‘ 4 the Hel B‘?/@e@ij’l?é@ﬁrl bed in

t he i ntrodygd @k trBREEIr&NtPhetdtise slassim B4 tNtra@ive kablel Whiverthergsreved in
that a section of the 8UI ding line ext ?esggc bet ween th base Oﬂ}?f orm and
A is

the top ofha@sHe bsdraeabliRdo CAEY tﬂ%ﬂyeh FoispFS 3 'P%QP'F’\PQ FEAE

capabl e ofy;aBRS Y8 tcdriids tHeadrof@rintio V\My @urﬁ@CﬁHa@Bs wHetatHeyseredysect i on of
t he guiding |ine extending between the nd the top of the

pole i % fr’@@"'@f”"i%ﬁ’\%qsd??t\m’ﬁqhétstrﬁéx'@ﬁl g °'i°F’n%° fhé? f%rqesdgglt{r}g 'Bui de t he

aer odynamniige WuRghg met\ﬁiﬂ g"eﬁéﬂéhi bQGnudh IkivBKSan KO bBeDIn thb&ralctn}éecaﬂlwn forces
are applied to the guidi I ine and a novenent, Eagrtlcularl

nmovenent, GFS f%'%df‘(fﬁrﬁ%f \°| heecqrded alsagesiity N ASkY r?l'@t'?'bre@ﬁé"rlgn\??gntl on the

gui di ng | 'd?ﬁeh§oﬁ§&9chélﬂ5&tb(/e%>éﬁf§é?@ th@gald|n@\/ﬁnb€rh?dd;LﬁdlﬁQmﬁ@rnaly hald 8 section,
the force being sufficient to keep the gq}{l @8 line in a nse tE\tate and

thus preveRt¢thgmeher dismaiaighen e r‘i’l@§t"’ek S (SanTGaRHy Suling in

or veeg NgyQyht of thEurityy ﬁrféaw@ﬁ .Qtacﬁrly 5nt6 ARS @iy &l8mat. Alﬁstdﬁel‘érﬁd to the
guiding line but can extend to any i parti cul arly the reefing fines,

that nay bBaisipisder thatractye Cép@rﬁj‘dtth%gH‘EE‘Q “HE mightibe usRd: advant age of
preventing the form ng of kinks, knots or the like during hauling in or

veering O%tllthnﬁérQVisCBréﬁrréd ‘tcﬁﬂﬁjvld@dcélgﬁﬁ dnﬂ/oﬁp&@ét tr@rﬁsrmfssmdﬂemﬂld:mle may be
used for any |line of an_aerodynam c r\g(kf pr opu n deyi ce,, Anot h

advant age 'BFludeq & BRsdAnEIRe iRy Al Egriy nsgsm S paYEL p?vﬁert he

section befapenirafeniftasRorn el basanpiansini oand wmgoélembm qralic \efsd e agui di ng
| i ne enabl es and/ or enhances the introducti IP‘éa_rconsta t te ile force

to t he2gui B9%R) ine ABdley PRUPLLTS KigIUdRe it dMsPy '"9 B 519784 NEAHY gui di ng

line at itsoR8GABHEE &ridRaNIMlIN® the ghnmgtmsorloaafqerwmmm guwgt to the
gui ding end through the up I|ft of

t he aer odynam. c odi ment of
the i nvent'FBH"EaWC'Hé'”Qt?PP*hé'rQnP o%ﬂzor. F??"‘feﬁil?e {Hie the 8%95”92‘"8@(}"#0@ is apair
of tensi ongfid b%\’g‘-hlf%'éﬁﬁﬁ%dsé)ﬂpﬂhéeﬁblém @mm@.hgnm@adtmmgnﬂgnwe gui di ng
line between them wherein at |east one Llhe t en; sp X?

the guiding line and hence its wind reS|stance hus it wi t gn|f| tly de-

30 crease the power of the wing element for pulling the nautic vessel.

According to a further important preferred embodiment a coupling element is
provided for selectively fixing the guiding line to the steering unit. Since the guid-

ing line is coupled with its first end permanently to the wing element, this may



15 capabl e of applying the tensile force via a torque onto the guiding
line. The tension pulleys can be |ocated for exanple below the pulley at
the top of the mast. Tension pulleys apply the tensile force to a cable or
| ine by enbracing the cable or |ine b8tween them and bei ng pressed agai nst
the cable or Iine via a spring for exanple. The tension of the spring and
the torque to be applied to the guiding Iine have to be adjusted to the

di gensi on aﬂf&twémlghtaétnmﬁe 'bhfhec\ﬂhb @lem:ieritianelsaadewécttmemt:@asé abhigtl : leys, in
order to prevent slip b en the caple or line e ten ul l eys or

be 3 A

to at was"f"“%‘ﬁ’@?/émceet%é’é‘ %"%Q‘Psb VR&eE it &n ‘é(ﬁ'& ensi on
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bei ng dri ivin
hsonly | egraeiriady read Agnire stelk BPigRR poo RS SRR R ¢ onet on
pul | eyss t otdrfe dfeing QnidRRd ¥n adtiensd effedtaidieed ba tite gmqgmn@wtucmgrﬁe gui di ng
line, it is ref rred that t?e teﬁal on gulle S are enlnnsg%\fr veLHtsl A rotating

field magn‘éq Iy feducedha payver f tiak, BSrRgY ™IS BB YEBPY 3" GBS "oper at i on

where a t opgsief bgfrol. Towerdpld tBdse Sabasks thy gidingnine amaydise Eauptedet | nproved
in that th t nSlOI’l uII S can set thegwarefreeto

£
rotate to %ﬁﬁ ng a yay { "l‘?gt Eﬁeﬁ@‘ﬂicgﬁgygf‘e ‘f"ﬂ'@htt?fzig? 'Ngabl e
res plect [ velme n&lf@@@rtabte diretuli 6o Ithmmgrelénhmtbua@rtwm ﬂé@ir@ dritspeist - 10 -
tive y are nts. it is

ubj.ect to. veeri.ng-out- ulin not
oo 1 Bt e WOORTE g Simingel PiaS Gring oo B e e RENvE TRL blichbulty "t o be
bl ocked bYarﬁdlﬁlsUEn'S’d_hlemvnﬁglélbméﬁtd pJ:h@lrogﬁem enlyhﬁ\ the piirality @Mlnbe)wu;ﬂhg capabl ?
to rotate ree | t he ul dl ng. n or the tr Ctl espectlve Yy
are bei ng eanies ehiert S i ferorthispiig SHetihF 5uoie o dpE B0eRgIFREa t o« he
?ui ding | : fmetgd&tédﬂlﬁg\tﬁﬁrrﬂaaweasw beredliasd Ep@ shortdine dfoﬁﬁ%ﬁhgttﬂiﬁgu@hg It:ansu | e
orce appl)ed to t I n e torq t nsj on, pul | eys,
Lo S PP Llteat 2 obiiy witthris arranodd inve At RETHE Brintl rueLRanBom of ot he
tenisi 035 pULvlng)aemérﬁthbrrbb;ﬁ)rfdir@herthé aistmce ?emeeartmagrst gnoranbamé Irs]t@gr-out is f
appliire the ten on e an . rotate re ccordaln to,the novenent o
T i clAgY RhS SnbY afiRa TR L Saistrel Gand sBR0d Snftadet dfelr vg
enbodi ment th@an dae Beuhdhed in amd el tm&gnudtnbeianraque stereh@untt edt ensi | e

wear on. t nibasdhBrent e A5 SafiTha v i mySey Bllad CrRSpidi e fhnl o

respecti velayidm@’hn@o@dyreshaeatupllng Ilnecr@,sbé yeerSd metd/\ﬁbw adiredirpadiingn of
ei ther the QU|d|n respectively or the

t ensi oA pulFe&/S B ”?i?dthf’&’”ég 198 eqq' P Frbena le force in the guiding

line or tractive cabl e respectively gl ven a constant torque. In the worst
case no teAsedréing ao @eothsr aggct eﬂtrmnldvermms theeadrodyeimicywiid propulsioact i ve

devi ce doeg not exi s n reC| tro t he frces is
necessary a% “%29% "&e@igg?ctﬁg%v@n? %?SCB eq H1e §e'PL58‘§OH% O\%\n%ﬁg,fetgF 1S i nport ant
to adj ust, siptiom cndyabe yurthec ireproeed irhmaappéeoech bf)lﬂql.lgwdlndllme dxtmdsena |l e
force bet th nS|o uII [ to ach tensile
force in }Aﬁ%‘”‘g‘ﬁn gh%gaﬁ it qnﬁctp?\r}g g % p?lgs?)r}e v%cf?/ Cf)ﬁ" é% sgconst ant
over t i4re. trAdivedéving, that |anandmrofmptwtg a)tfensltee‘oroa\teﬂm sattiobhe aer odynami c

wi nd propul sion device as nentioned above or described in the introductory

porti.on Of LS, %o SCHERLIAL Y et bURIcehTRE BLES cldfokhang e second

end of the PRl Fvecca SEeco I'ne are
connect ed the tohef Bmm)kpisaﬂrée)ofmemsnana\thlléefmsgundmg line chotfioiuse degiidg- out and

Pﬁgl ;?gl iegs ehageﬁ(écf)&gwcv\ﬁmgag t§1 % ulhpﬁn r?ﬁhl?év\ggoljs or;'e(‘he ﬁ&s\ﬁﬁ%{ onge!syarre\é\’rﬁr '?Ih(r-:]-
first operapplied tmrﬂdsagtaﬂlpgymelgnd al mwe‘mﬂrttepammdlarm,sghuc}meedovement of
30 the guiding line is necessary. According to the invention the guiding line is con-
stantly exposed to a low tensile force in this section, the force being sufficient to
keep the guiding line in a tense state and thus preventing the forming of kinks,

knots or the like during hauling in or veering out.



30and the second operating node applying a high force with | ow speed. This
way it is possible to adjust the force and speed used during veering out
and hauling in to the current situation. For exanple, if a |long section of
aline or cable has to be hauled in or veered out, while the force
resulting fromthe uplift of the aerodynamic wing is low, it is desired to
use an operating node applying only low force or moving the line or cable
at a high speed. Wereas in a situation, where tensile forces opp05| ng a
haul i ng i i hgrappligatipnial §Ks conceptis probresiicier odhe gridng lipsduhermE*tRB%e appl yi ng

a high fortS%nﬁhn@ daﬂWuFaﬂ?% reSialirREbedL FRPbe PLIdiBtd svBotd B8 st pref enb:y
|rrproved in that the at [east one winch is connected to one drive unit and

sai d dri vésurglk The agwiagecoldreyssling theperainear kinks keote @b rotie< iR separate

drive uni th%ullrﬂ{'% &*&e\éﬁnglﬁhtt bpﬁﬂoﬂﬂlr@a@&lﬂsﬁ’e Rrcd R N8 @BRIA R liddmbie first
node and the o drive unit being capabl e of being operated in the second

node. DBue tteddqeﬁéorrﬁryﬂmﬁ@f 8 3erEynaTIc NANAWPERYISN H§ViSR i n aer odynani ¢ wi nd
propul sion device, it is preferred to use drive assenblies to drive the

wi nches. IAho@{é#eédvtaﬁtage @hhi@. dribapkdt @i hkebedtnsRPe téHsild Jordeda Shas
descri bed above, a sin rive unit ejther has to, co r| se t operating

nodes, thaeckeh bB@’e@ﬁdg%r*Paf"? HAtrMNc BRelgri tB"etp\%’eﬂf §r9WHBY dBPar at e

drive unitshaBle§ PRy cARShce8NSe fr@rbd&&%nfdfrascsonmdeteaenbmfoothe @-second
node. This enbodi ment can be further inproved in that an aerodynam c w nd

propul si orf"@EWR BragibeEiadfEensEe (4iee ?Pl‘i’)@ﬁtti)éﬂ? IYiNY A BWG R’GPAF B0 dri ve

uni t's, 4of UrdoR@EpSHUMY 1oSIRS taHsild RS aBPIRAQE Wil glmam%@hd seoagh theelipliftcdupl i ng one
of the two drive units to the at |east one W nc | f separate drive units
are used t'Be PERRIFYRENICNENG f f er ent operating nodes, it has to be ensured,
that the required drive unit is coupled to 20 the winch as required to

oper at etl Sl'rﬁ§1:eﬁ1b‘éﬂﬁﬁérﬂ Ik tmﬁfvahlndigcémﬁe futthert |hﬁ{r@/ealr i thuptr{ér tré(altvﬁnl ts

associ at ed wi one W _nc co n sel ectiv e either one
drive uni t9&y[cetiha p@grﬁg,ter}sgpntwemé)ﬂ ﬂ%&ééépaﬁ?@%?cgr%h @d@lwa 988er at i ng
mode. I n ahé Yuldiey Inﬁélb@&lieentﬂh@ml RS G |6y dpe &@nthedirton Pukeysaiter cr aft
conpri sing an aerodynam ¢ w nd qurggul si on devi ce, as escrl big?gbove

this r&spe@pab! Péff@rPB'HE‘Q the tepste VR (e AP B aH !ﬂgdl'\ec HS rrentl oned

in the intgiafpgte Q%aﬁfbetlbéa%edj%?%&bmbl%blélﬁw bllien Gt Suis fopsofshe st or  t owi ng
wat ercraft. Further, the inventjon mbodied in the u Fe of an

aer odynam ERORPYRBHEPRY Hie t&@?ﬁecf@m&stoc?e § petreosabiagingrthg sage
wat er cr af tor |ifbefiRfen thB® dnavRitg ﬂaséﬂu’ifjwﬁmw&ﬂb@oﬂ Imet i alepaingforan

aer odynam ¢ wi nd _propul sion device as descri bed abov tart,. land, fl
and/of | 1 e<TAER %@ayﬂm e pritpg and g torque to be appied fo ¢ ’

20 line have to be adjusted to the dimension and material of the cable or line and of

he guiding

the tension pulleys, in order to prevent slip between the cable or line and the
tension pulleys or to at least prevent excessive wear of the cable or line and the

tension pulleys.

The invention can be further improved in that at least one of the tension pulleys is
25  being driven by a driving assembly, wherein the driving assembly is a rotating
field magnet particularly. In order for the tension pulleys to be able to apply a
tensile force via a torque onto the guiding line, it is preferred that the tension
pulleys are being driven. A rotating field magnet is a special torque motor appli-

cable for continuous operation where a torque has to be applied.

30  This invention can be further improved in that the tension pulleys can be setto a
mode wherein they are free to rotate to follow a movement of the guiding line or

the tractive cable respectively. Since the guiding line or the tractive cable respect



According to a further aspect of the invention a nmethod for controlling an
aerodynam ¢ wi nd propul sion device, as described in the introductory part
of this description is provided, that is characterized by the steps of
connecting a second end of the guidi-n@-line is to the base platform
guiding the guiding line through or along the pole during and between
starting and | andi ng manoeuvres and nenaging the tensile force in the

gui di ng | 'F\%Iyaé‘f@%rugjeegtot\%eﬁhé-%@f-%ﬂﬂ haUk lhl?ﬁ@/eﬁfen'tshlelsgw'tdlbﬁlgadlé foe at | east
during starting and | andi ng manoeuvres e adv 'éef‘{)@ﬁ/ S errbodl ment is

the reducthemusting b ey Big tlrzi’%e PB?'ecf?ﬁP?ﬁ'l"F'VnE? e 'ng via the

gui di ng |ingleps THREF6IDAE t@HRMAUISDEREIapableas roth@ frdesy \ﬁhuéatﬁplgi]gi of the
novenments of the aer od nam c w ng and th i mpr o enen

cont r ol | abn@{lifg optnettrae ‘é%F%tH?/ etVRIYIRg §§@gg’e§’f?8&“ 8f hayy %ff'f"r %@Cﬁnd | andi ng

process; |l tHeSFordég%‘éhéB?tbtthbtguidﬁwgﬂfn%f(ﬁfrmgd/ebi‘k&g odithﬁ rmanm;m arenpri ses
adjusting the tensile force applied to the r%ulm? i he at &s second end,

parti cul ar'Biger sy tansils fﬂﬁcﬁcﬁﬁ’pk‘ﬁ%‘ﬁ’e@? yidi eretofﬂugt‘?fc} ndhd/ or a

tractive dayh geIdyeCthisebraatis bASIyRRALRoMROBINes Fﬁﬁﬁ?dlld’hgo bI@cltuthm‘e@lﬁmlérﬁ force
applied to the g wdmg@llne at its first end through ft force of

t he aer ody¥ahe deRFIgyPElsYs Haftcedhe diahsr frree |"|e8r"'1’%}“c‘dlr '?aé‘?'g%gf‘{a'i S in the

gui ding |ipRqded %s@nQMIQVQ@aﬁh@@% ﬁéelpaddcomfngstoatﬁel mgvamentasfahag
manoeuvres. This concept is realized lgléyeSt ablishing a force equilibrium

t aki ng'Up QWQ”QB%PﬂhﬁQFaFB‘fec‘@béﬁreFﬁ%’ odynani ¢ wing, the force applied by
the winch and a predefined initial tension of the guiding line. By
control I'i nghd bn%férwdcaﬁb@mbhte@bnbbe fuhaer\/\ihrmdswddhh shaqiué tdrdue amd/crathebe adapt ed

constantly to c ge ulting forc t he aer.odynanm ¢ W ng, thus
keepi ng th@”?'iﬁ{‘]’f ftS@ﬁgFBﬂO’b USYE 501 ﬁﬁ“q?ﬁ acf@%qr&nt? C\éf"npfgﬁ%t& const ant
with the agyandragesensioh barge oﬁlﬂwguldlﬁgﬂlhéler the 1tra0t|8e palﬂéeesmadtnldlmt t he
met hod conprises veering-out and haul in n the Ilne llel to
the tract :Tg'ﬂisé‘ PGS 'ﬁ?eésaw'ﬁ’ﬁ‘&‘ﬁ??ésog alb{'/a*?éc’rne?f%% tﬁggumng t nsile
force s ststtrichadcable tés@eguueey drghé nm;onmeeys witinézai o 2ivbedrasehingt hi s my
be the case f,%roasltgglqn en t he stsz |ng
|

di st ance bet
pl at f or m alf@Siofaree Bhte gyidipg d|pﬁ]qrstraé:ﬁ6%€a9d6rﬁe%c}ecﬁ%qj)églvepta P
preferred foaqueaud tHeﬂNér’@BcQw 1] f@sfd focevis aappliql yhdithua tiefupetiat ot the second
end of the u1d| edurln ng_or. in or resc he.
aer odynani & %"ﬁd%l%ﬁ &S NP (8% %‘ﬁ gf’c? AsRTEBEE iCPYiro I’—%rth% a@@ﬁ?ﬁdsﬁ’ﬁéegn%odi nent
this may bﬁede‘é@ar(]&&ﬁafslfccéMIld@m&t offﬂhy,‘lmodwamlc wingrr ¢ is Himpditatance bet ween
[ | at f orm and t he base In a

the steerin tform

further? errB%H?nﬁ?ﬁ“c‘ﬂ?”% &SR Ge ?laBHP‘?CfOf(EJ rﬁ%ﬁﬁgger}sﬁ%?&raﬁpe e%a starting
phase the &@rteﬁlwsrawtéywlmgrdestmﬁmdvdesdresemmgmsnb fordenig the;geldtnbwnmth hi gh
force and | ow ref erred enbodi nent at | east one w nch

connect ed %trqoi;ge Q%?J%ﬁ‘%?p@ﬁtﬁ’e ftp‘ ?’?Sé%rftlo\‘/%rtgﬁ%l e and/ or the second end of

the guiding line for veering-out and haul ing-in the tractive cable or the
gui di ng | i pecarginges anvky aisﬁeqnrob\ﬂiedmdent-ndtltehaaeradydamw@neromlnbh is

ow for ce APUFE A Grerapast antr ohaoearand: DcPbideo Bt i ass BPe' o @
force wht hstriptios pesdbe Ratrar enpeves inttckt the setmndderst of i oactioé cable det ai | s
and advant gﬁglcsar t%fe s%\égn Jgfttlhn%uﬁongellne rg%gnnebc? \fto the base platform via

at least one winch for veering-out and hauling-in the tractive cable or the guiding

line, respectively, wherein the at least one winch is equipped with two operating

modes, wherein the first operating mode applying a low force with high speed

30 and the second operating mode applying a high force with low speed.

This way it is possible to adjust the force and speed used during veering out and
hauling in to the current situation. For example, if a long section of a line or cable

has to be hauled in or veered out, while the force resulting from the uplift of the



A further devel opnent of the invention is preferred wherein the winch of
the guiding line is operated in the first operating node during the guiding
phase, the winch of the guiding line is operated in the second operating
nmode during unfol ding and fol ding of 1t,|he aerodynam ¢ wi ng and the wi nch of
the guiding line is operated in first operating node or the second node
during the rescue manoeuvres. The choice of the operating node depends on

t he circunstances under which the aerodynam c w nd rog | sion device is
oper at ed. 3&ERUPAMHGVING iAW i desdpe it ugst an ﬂféefﬁﬁ‘ﬂﬂe'ﬁf’g%ﬁ F%:{V'H%Pﬂ'éﬂ s

nent i oned gReE nMvidgthk N IdRlchBIE Wk aHigh BESdd. Whepéad iRiSsilassd,ivitieron may be
further inproved by applyi ng a tensile force to a section of the guiding
line the dersiPderceeprPsiicraRed@oieeiteEy gk hisdEesITat {H15h AhePe e top of

the pole. g)n{ohb%pswg%thigﬁflﬁcd)ﬁlaelow&\beé&npri se a tractive device,
particularly a pair of tension pulleys arranged opposed to each other which

engages the guiding |ine between the that is c | e of lying a
tensilé fofieempadifeptiPhineynYANEoy ig Pﬁgtﬁﬁ%t,t]y dﬂ%‘?@"?‘ﬁg’a@ai @ier‘?é?‘?%ﬁéf‘eg- 14 -
Final l'y itwihénh Rr@hRESEE td OnediieSinit 1Rl dad At @ik @apadie of BsIag bpef or ce of
the tractive device, particularly to conpensate wear of. the ga ding line or

the tensi cHepiil iheyhwo rredes, wRserp@tedae Pyts Rae fa¥e HPhPPBE GP hé’fdet ails

and advantagesosdratelan bkt MRJE@YHGRs offRF HiiedI Lt bying Repad bf Béingensi on
pul I eys, given above. 5Preferred enbodi mantfg’\wﬁoe];§ t he 1 nvention shall now be

descri bed %E’ﬁ{eﬁ?@? Bieesraend gnedte Dyertadhe ey RECUTRIVIEENIFIG 3N 1: shows a

per spegt i v rydyeam wihd' bloplisRrlRIiceENtis Rrefbliéd €EViES Qrids @esdinblieBgot 0 t he
invention during the flying phase, Fig. 2:shows a perspectjve view of the
first enbotivRght WicherenREGercle becabla (e PRI A oSt OREANG GRS S| ng
initiatingcpbed BBo@ibiRgIeRIMRE QinitFiBler Bas ROVSMprigRefaPesdratit® mbeys,of t he
first enbodi nent of the device ac- . . .

that can be chosen from or switched in between, or two separate drive units are

provided, one for the first mode and one for the second mode.

15 This embodiment can be further improved in that an aerodynamic wind propul-
sion device according to the invention, having two separate drive units, further
comprises at least one coupling for selectively coupling one of the two drive units
to the at least one winch. If separate drive units are used to realize the different
operating modes, it has to be ensured, that the required drive unit is coupled to

20 the winch as required to operate in this specific operating mode. If there are two
drive units associated with one winch, a coupling may selectively couple either

one drive unit or the other to the winch according to the required operating mode.

In a further aspect, the invention may be embodied in a watercraft comprising an
aerodynamic wind propulsion device as described above. In this respect, refer-
25 ence is made to the international applications mentioned in the introduction of this

description describing such systems for towing watercraft.

Further, the invention may be embodied in the use of an aerodynamic wind pro-

pulsion device as described above to drive a watercraft.

Further, the invention may be embodied in the use of an aerodynamic wind pro-
30 pulsion device as described above to start, land, fly and/or rescue an aerody-

namic wing.



cording to the invention in |anding position, Fig. 4:shows a schematic
sectional view of a detail of a second enbodi nent of the device according
to the invention, isFig. 5:shows a perspective view of a third enbodi nent

of the device accord- ing to the inver24on, Fig. 6:shows a perspective view
of the third enbodi nent of the device ac- cording to the invention in
starting and | anding condition, and Fig. 7:shows a schematic view of a

detail of Rcéd?&!h@lfbsﬂ’d}mélr as;%ct@f thtehﬂ/eaﬂéteaIn@h@@%@bsmtrwunbcantdbeodyaventI on.
Figure 1 shows an aerodynam ¢ w nd Eu sion device 100 c 38 i ng

aer odynam eawwanmomeﬁ@ee 13 ¢ &% ihEreuRirPdulyy IPgE R “ow t he

aer odynam gcriphid islgdvided, @ablsUérradarizel byl tﬁ@%tdp%oof dAnédtiaylasdcpngt eeri ng
lines and/or fixing lines, a tractive cableé a fir t end 141 of
the tracti e eibe Quidingdipgis sasthechase platigrp Hevidip Q‘rbé'% Ine f%’g M a second

end é425 of albhgtﬁgr@&é uur;ﬁwgcml gemae@@t?gg@taea l&rfdlidy h@ﬁ@e@i‘@tér@gﬁhﬂgg{) Thci50
aerodynani ¢ wi nd propul si on devi ce al so. conprj.ses ui di i ne
havi ng a fingstf‘eéﬁ'&F"TSf?m@o'ﬁnt@@t%ﬂld"ﬂ% lipg, @csring tgpd'&%re”t flinétions' ot tne

guiding line at least during starting and landing manoeuvres
One advantage of this embodiment is the reduction of reaction time for controlling
the aerodynamic wing via the guiding line as described above. Another advan-
10  tage is a damping of the movements of the aerodynamic wing and thus an im-
provement of the controllability of the aerodynamic wing and a smoother starting

and landing process.

In a first embodiment it is preferred that the method comprises adjusting the
tensile force applied to the guiding line at its second end, particularly through a
15 winch connected to the base platform and/or a tractive device located at the pole,
corresponding to the tensile force applied to the guiding line at its first end
through the uplift force of the aerodynamic wing so that a certain tensile force is
sustained in the guiding line during a guiding phase as part of starting or landing

manoeuvres.

20  This concept is realized by establishing a force equilibrium taking up the resulting
force of the aerodynamic wing, the force applied by the winch and a predefined
initial tension of the guiding line. By controlling the forces applied by the winch
this equilibrium can be adapted constantly to changes in the resulting force of the
aerodynamic wing, thus keeping the initial tension of the guiding line constant or

25  near constant with the advantages mentioned above.

Further, it is preferred that the method comprises veering-out and hauling-in the
guiding line parallel to the traction cable during a flying phase, wherein little or no
tensile force is sustained in the guiding line. For a certain embodiment this may
be the case for a situation, where the distance between the steering platform and

30 the base platform is about 40m or more.



dynami c wing 110 and a mast 160 being connected to the base platform 170,
the mast having a masthead 161. The second end 152 of the guiding line is
connected to the base platform 170 v a a winch 163. The guiding line 150 is
guided to the masthead 161 and runs _ ?qng the mast 160 towards the w nch
163. The tractive cable 140 is connected wth its second end 142 to another
wi nch 143. It can be seen fromfigure 1 that during the flying phase the
aerodynam c wing is | ocated high above and generally in I ont of ,the vessel
170. Gener'hisi $fill rraferrge 49 faghing etgH@"}se'frt?d%%HPV'f\% "t at Bea19°8R9 t o t he
vessel 17QdefendsuigingWwhadutiy RRERGLdransrdant eshes thekeismhans Wihde vessel
speed, wave hei ght ang i i

o gl 1d ot hers and the qu?fg IS tgriven ipwcertgir{ figures to
i ncrease thé@ YEALN & ipgakily £iar goeariamhempeimerLtils maRt ieLaRECTNSi ng phase
the tractiQRestaih®y 2dHe, tWRRs fied listdiRet RMRédre tHeokteerigp platieth byidtthe upl i ft
force of the aerodynamic wing 110 to the base platform The guiding |ine

150 i s Scorftag@Peaiiofn inahaud 3PmMrEdessnd 151 to a central stick 111 di sposed 15
within the wing for stiffening the wing elenment. At the front end of the

Wi ng, a CqHP ifikhe? GhdoAmaNt dfhle ShidHiod dtlisppretertedemat Tbiisy aostpttingg section
is adapted to be nmechani cal | ,coug’ltk%%i to thg.mast hea I16 .h.TE«? second end
152 of t hé*'§af digePHHEMIS WMISURAYN tF O AN AS X W4t Ni98 '¥6Rnect ed to
the base pratibRsPrdd/0 so that the guiding line is "co-flying" with the

tractive cable but is not carrying any significant tensile force. In order

to prevent the "co-fiying" guidin jne 150 fromtw sting wth other

el enent s, '8.5{3?‘”'5]“% pf%f%r&%qgswgeéemeagihliastaﬂ'be Y"H’Cgrct?gpe‘ftgd }(gmfcaeﬁpggcti on

fj i me, b@ sraid ofttﬁ@&ia&twe;oaﬁeaalridmrap@béﬁddmguﬁmeg?uidh@gg% fongedri@-othi 3 is
one by veerjng out an ul i in the quidin i n via the guiding

l'i ne wi ncrfnfd 89'1"};1?‘,3 geHye ﬁgtgﬁ'é’lr the ?H@Fgﬁl'ﬁf)??/sp@(gﬁ‘éegryaﬁtpr%\ﬂ%e%ragget er m ned

tensil e faneeat [aBBOMSWIALH [ dgieatediitliwatogdrattgrbfdestinparen Bediiwpet-he same

enbodi nent as shé')vvn in fi gure 1 Wh‘th l;lhe ‘%.jpevicgﬁ1 in a gosi ti.on ere the

gui di ng pH98 Meds ApRlies AJHW face i Bah SRR APGHS TREGPe 93P M8F ody nani ¢

wing 110 igppliBs @ Hgsiordeonith w epeidi BRfdrendehie nvaizstelthd doscriptiet ef thhe

aerodynam ¢ W ng has been byought ¢l oser to.the vessel 170 conpared to

figure’sl b@ﬁt%ﬂ%drﬂf"ﬁﬂtaﬁ%o twg%me(ﬁgmggmdgsgwﬁn PR r emai ni ng | ength of the

tractive cabl e between the base platformand the steering unit is only a

l'i t he | ongerfutthénddve@phengloh ted invaatiorasd pldbérredasvhesein iee séreh 6f ten fi gure 2.

This indicates that the i.di,ng. phase .is to be initiate i hce, the guiding
phase pr ef%'%ﬁg;i)n%fsa?ﬂeéataﬁé’h{he%"%GoRe-ratﬂ%“?%%g' rmgntéelgé'f%{%a’oaggt ng tractive
cabl e 140 hgtmeemetdisdifptie iplopbfaaedinlife sacuwhdtdperatingenadegduringtunf0 i s about
the sane as th i ght ,of the mast 160. The Yco-flying” .quiding |ine 150
has been hA8[38 faﬁ'”gé’%H]el@ro‘fyﬁam%wpﬂzf@fjit(}%wﬁ[}logtl’f4%",'d'ﬁ%{"gesksiqp|egonl y
carries a yedyn fikwop&rasid Mmoot ehe ascondMdie digien the cenctbendnioaveds.5f or m of

t he gui di line 140 in figure 2. To start,. the quidin ase .t he tractive
cabi 2.'140" Thae eiesitng Berratiis Fofh cPeerplsiin e ARe AR RS BB b a0 s

haul ed in ggrbilynami€@sidreop@sibaidegcé Brapecatéds applied to the guiding line
150. This guiding phase is continued until the aerodynam ¢ wi ng has reached

its landin 0sition shown in figure 3, rin - qui,di se the io
wi nch 163 gg&(@@? b @’&oa}ﬁ?‘f I3RECk ?f;}g? "ﬂ’ﬁ@ﬁ'oéﬁ Ay r?c?a% 'tngﬁtb‘iq‘% %’Bge PE@V force
wi th hi gh theasttoduCtny pbrtion bhihisyésseripiést mag bt ifathenfimprioged by dpplgingiane t o be
haul ed-in,, partjcul arl section .qf | ength.that .eq i mat el y
mast - hé ghiena G erbe gt o Py naging TBE sebtba e 4 e PR e
oper at ed i thetbaee peafond ang eieaiobrg tenstee. dfapthigiextend, the gblefroayceonprish d ow speed
In order ttoraalrvgv e(\j/%e,t Qaertizzlﬂgr(fye anp?a(l:regf-tension pulleys arranged opposed to each

other which engages the guiding line between them, that is capable of applying a

tensile force, particularly via a torque, onto the guiding line.

30 In a further embodiment of the invention it is preferred to drive the tractive device

by a driving assembly, particularly a rotating field magnet.



15sary to dock the central stick of the aerodynamc wng 110 to a
conplenentary rigid adapter at the masthead 265. The | andi ng position as
shown in figure 3 is characterized by the steering unit 130 being close to
or touching the base platform 170 andl4he central stick 111 secured to the
aerodynamc wing is close to or connected to the conplenentary rigid
adapter elenent |ocated at the nmasthead 265. This inplies that generally

for aerngﬂiaHilWit\M;jBﬁéfé?fddplU!éiijdﬁﬂﬁhiﬁ}dé@lgksarﬁd]@' tdbaémslefodaewmwh trédmestﬁeri ng

unit and the aerodynam ¢ wi ng shou approxi mately the sang as the

hei ght of ?%‘@C%BPE%B'PW%&QO”? 5@@%%95&6 g '@ﬁi%it%teﬂf'ﬂ%pF' Y&oupl ed to

the wwng via a plurality of reefing lines arranged 25within the wi ng such

t hat pul | i Refetdrzerieriadatp therescrimidd @ thet detaikdiamenslivanagds dfftiee thaatige I n this

position the . reefin s_of tthe.aer dynam ¢ WQ%? 110 are hauled in in
aOd@ 26t o

o
order to iﬂ?‘f'?eaf’@rt'&g'@%{]hr%oqal"eoé BIan “oPVPRE dynamic wing so that the

guiding line and the reefing lines can be conpletely hauled-in and the
aer odynam Breférmgl &Abdédimbhts ofithebievereibnisbaledow Dardengritedivathplissencelte wi nch 163

is operated in the second .gperating node applying a high force with | ow
speed. - %? qttaF*ﬁ“f%SWP‘@%”t“ﬁ’é"%rrangerrent of the tension pulleys 262 and
the winch 263 are presented in a nore detailed schematic view. The guidi ng
i ne 250 i Biggli dedshovwe aapgrapeatye 288 ¢fteafirsi embadimericbf tieeadevideeadacopl-of t he

mast 261. Bel ow thib@t@fﬁ'e'ir%)énﬁgég%rir&ité% flﬁh%wggé on pulleys 262 is |ocated.

The guiding line 2 conti nues wo 't ensi on pul |l eys 262a and
262b to the winch 263 that is connected to the base platform 270 and from
t here on tbiga2cabl ghowisor agespatiivesvioB®f the first embndiotest ot thetdrvidgaare pl atform

270. The tensi on nubley 2R2anchibelilthalnkstiy Sindolahgbhag, Tiel d magnet

(not shown) to apply a“tension a torque” ont section 267 of

the guiding line, that extends fromthe wi nch 263 at the base platform 270
to the Fig. 3: shows a perspective view of the first embodiment of the device ac-

cording to the invention in landing position,

Fig. 4: shows a schematic sectional view of a detail of a second embodiment

of the device according to the invention,

15 Fig. &: shows a perspective view of a third embodiment of the device accord-

ing to the invention,

Fig. 6: shows a perspective view of the third embodiment of the device ac-

cording to the invention in starting and landing condition, and

Fig. 7: shows a schematic view of a detail of a fourth embodiment of the

20 device according to the invention.

Figure 1 shows an aerodynamic wind propulsion device 100 comprising an aero-
dynamic wing 110 connected to a steering unit 130 located below the aerody-
namic wing 110 via a plurality of lines 120, particularly steering lines and/or fixing
lines, a tractive cable 140, wherein a first end 141 of the tractive cable is con-
25 nected to the steering unit 130 and a second end 142 of the tractive cable is
connected to a base platform 170. The aerodynamic wind propulsion device 100

also comprises a guiding line 150 having a first end 151 connected to the aero-



10pair of tension pulleys 262 at the top of the nmast, in order to keep the
section 267 of the guiding |line under a constant | ow tension. Wen the
guiding line 250 is veered-out or hauled-in using the winch 263 the tension
pul | eys 262 change to a state where ngy can rotate freely to acconmodate

t he nmovenent of the guiding |ine 250 'and do not block this novenent.
isFigure 5 shows a perspective view of a third enbodi mnent of the device
according to the invention, wherein the guidin% line 350 is connected with
its first dypamsing 31 ped aemstdP0 Seinsicoshactedt o the bass B@AEM (0 inhg 310. The
gui di ng | ineteaingalnesdihasglsibe fixed to the steering unit 330 by a short
coupling l'ine 354 connecting a point 353 of the guiding line which is
arranged in a distance fromthe first end 351 cou %ed to_t he _aerodynam c
wing 310 vifiedscandenthée? aiphe exidinst keys GB’PWE‘@%‘JH&%& ??e[‘?{%tf%f’%17§n"é% bet ween

the aer odyngimte 188 Nthedd\ddih§&nst SETd gsmdémiotthéa&sthléae 1sheint raeupbhgg | ine 354
is connected to the steering unit 330 in such a way that it can be haul ed

i n and 5t hike past & Rwagisitos WEchi'Re- 350 to the steering unit 330 and fixes
it thereto when the coupling line 354 is conpletely hauled into the

steering Umet tradtive WaBleS1 AhRVonhB&e€ WatditsTesdont rend 142 @hénathéruaintion, where
it is desirable to | oad the ,aerodypan‘i C.W 88 310 nl%/ Vi a tgiem{al.ural ity of
lines 320 'dufliGaRPe PReMaeB dipHERl dhali Hging 10° {1Wng phass & PAGYH™C 330. The

short COURlihg® ibéd18d BiaA absvdiant §shdrallyain feRDMMhe tedseptme Generdly tthat t he
force induced b i

| by the wei ght of the i di ng line 35%d es Ir(]ot ac.tddi rectly
onto the XOEHAYPAHTaGHPAY TS Wing INgRtadiop { thecvessele |°n§eFt?ﬁ‘ £ °83¥"% puri ng
startifg apdditiendai@ offRPpatiVIRSstiRE vessHIsbag, iave rdficht Bmy dieeryeaded out

(not shown) to allow a direct pulling force to be exerted to. t
aer odynam’t%e Wingy is3dityeq; i ceRBINGtAUERTIE Incrrasadis tensilg goree Eqrgq}ﬁ@ggﬁg hows a

perspect i \Rsydiepulhg tHeeirdy pithseThe tlabBsH calfle t h@ trdasfeethacemyildifiget 0 t he
invention in the startin

_ ing and |anding condjtion. ho t he_quiding |line
350 i s nov@PdfieLRY fRe WRiittiferge ¢f K §e§°‘i’ﬁ}a§1'° WHe g@l"ogﬁsﬁ @aﬁén@éﬁ%ﬁb&@ﬁam c W ng
wher eas t hiidiQy d N&D ksicBBnetdd ivih e arstdn@ub1 toa awetidl stickath 1t disgseissi on from

the guiding line to the steering unit 330. The first end 351 of the guiding
line tHus WEiR theWindofor siffendng Fh% Wi @Emgﬁti}-‘t%%h%tc@?fﬁo%ﬁﬁ WH3 8f the

guiding | id&pii%ééc?ﬁ@ﬁ'ohﬂetsh@( besgrorLidéd. Thiw c3dpling seclomisieiap@ddo bédhe
coupling line 354 is connected to the UI_&\I ng line 35% Vi ?ha sl.i dabl e

el enent 35BeHANR!E SPHRE] @ethﬁl%?l?jh?%1€hi en%cpf“ﬁ@'.“ The & HHyPNg Fovenent
bet ween t h@eGdlvdLR®aldung tRNWinth 868 A abéshnetieatntheIise paitfota 1@ sbl ocked
when the coupling |line 350 is conpletel au and thus th i di ng

1 ne 350, y haul ed i e gu
line 340 itgacihardidieg ng i jre-yinge Mithghe riact W%'%EPE'SVHqtlcaHV'Qgé?g a direct
pul 1'i ng f odigBridadt RS1shXRIré€dn topddrte preverf YaTEoGlygnN guidig Heat18hRorgui di ng
line 350. Alternatively, the coupli ng line %54 Afan Qe cgémﬁcte to the
gui di ng | i tHestiggavith otherrRiemARlg. £idx itheyTadioRtcablen!1hiagd (R SFa HR "PAHGt h of t he
section of chndithéliddndi @Asikerorckis bPBIRTY tbhiee HiidingIn@aBOL TS istdudecoupl i ng
line 354 and the central stick 311 nust have at Ieasqs, tpe Ier&gt@sof t he
di st ance H¥t VRSER9ME apE having 18 the Quigng IRl SPnia Kefqing linmiMncasls:

so far, that a small, preferably constant and predetermined tensile force remains

25  in the guiding line 150.

Figure 2 shows the same embodiment as shown in figure 1 with the device in a
position where the guiding phase is initiated. As can be seen from figure 2, the
aerodynamic wing 110 is in a position in relation to the vessel 170, where the
aerodynamic wing has been brought closer to the vessel 170 compared to figure
30 1 by hauling in the tractive cable 140. The remaining length of the tractive cable
between the base platform and the steering unit is only a little longer than the
length of the mast 160, as can be seen from figure 2. This indicates that the
guiding phase is to be initiated, since the guiding phase preferably starts when



Figure 7 shows a schematic view of a detail of a fourth enbodi nent of the
devi ce according to the invention. A winch 510 is connected to a first
drive unit 520 and 20 to a second drive unit (not shown) via a coupling 530
for selectively coupling one of the 1¥®-drive units to the winch 510. In
figure 7 the first drive unit 520 is coupled via the coupling 530 to the

wi nch 510. The first drive unit 520 is capable of being operated in a first

node t hat %%hﬁﬁm?g leAYYh toP fHaUeactld Bathié 9h0 BERREN i bare pMtieh TbGinehen the
wi nch 510 is coupled via the coupling 530 to the first drive 25 unit and

t he wi nch ﬁ‘f@“@q{lﬁ‘g %ﬁﬁﬁpéfsa@qtgiﬁﬁamec%s et ghhe pest’®% a 1ine (not

shown) associated with the winch. The second drive unit (not shown) is
capabl e of Th@r‘étgflyh@rgiﬁdihﬁb life 85( REOBEerTRAGed aparafth &% ﬁachivlh‘.abl@r que with

| ow speed to the w nc when 510 1S cou he coupling
530 tb. & he 1S conat bV 6P B ERHIOPETBIA Brres 0 oEh S SEpbPELRa RES T or ce

wi th high ﬁj‘p@Qﬂitﬁ@gLﬁmh? nes {4wih fybevm) associated with the winch. 19 CLAIMS
Aerodynani ¢ wi nd propul sion device, particularl y for wat ercrafts,

conpri si ng_an, aer odynani be| n te teeri | ocat ed
bel ow t he 58??&9ﬁ99¥@'% S?it téa%'r’%f’%‘ﬁ?ﬂgﬁb%% eﬂa{?f"'hﬁ%f)ar?)’elsteerl ng
l'ines ari dtr@rgmdua@nmymbnmsme@|rt uAdts a&i@at@mmg\me@l i8 appfiéd &t thend of t he
tractive cabl e H 0 %nect ed to the s eerdan?q and a.second end of the
tractive c8BfEg '8? 8 cONR UG RNESE 1S,elinYed Bkhﬁ AGRAYNZAIEHPNAIRS: Wi ng
ga\” ng an a?rcaﬁwnaMMI@r edsitlod ashsidwrgiarfeyued 8sDaringlfhlei giwdlihg)lpbase thet he
irection o t.ract hearflo dir an i

per pend? culV4I° 1(§3t'?18p?rtage9t'f’3€ Egg’n%eraé gg[ﬂ°8? nPA qugeaﬁo ]loﬁ%e ‘éﬁt? ﬁgg't end
connect ed bgeddn©niefod thenaéry tastisBEticdr oftthe ighlirdt Ierto g hamléd-mlﬁamm}l e being
connect ed }acr)lytahseec (%ng z?leng{h tiwg% eCﬁJa stap%%x?r%!a\t&ély mﬁ%ag‘ﬁt and gepends on

the size of the aerodynamic wing, the winch is operated in the second operating

mode applying a high force with low speed in order to provide the force neces-

15  sary to dock the central stick of the aerodynamic wing 110 to a complementary

rigid adapter at the masthead 265.

The landing position as shown in figure 3 is characterized by the steering unit 130
being close to or touching the base platform 170 and the central stick 111 se-
cured to the aerodynamic wing is close to or connected to the complementary
20  rigid adapter element located at the masthead 265. This implies that generally for
aerodynamic wind propulsion devices the distance between the steering unit and
the aerodynamic wing should be approximately the same as the height of the

pole or mast respectively.

The guiding line is coupled to the wing via a plurality of reefing lines arranged
25  within the wing such that pulling the reefing lines reduces the dimension of the

wing.

In this position the reefing lines of the aerodynamic wing 110 are hauled in in
order to initiate a controlled collapse of the aerodynamic wing so that the guiding
line and the reefing lines can be completely hauled-in and the aerodynamic wing
30 itself can be retrieved. During this phase the winch 163 is operated in the second

operating mode applying a high force with low speed.



head on top, the pole sending as a docking point for the aerodynam c w ng
during starting and | anding, characterized in that a second end of the
guiding line is connected to the base platformduring and between starting
and | andi ng manoeuvres 20wherein the guiding line is guided through or
along the pole and is capable of traﬁgferring atensile force onto the
aerodynam c wing at |least during starting or landing, and that the first

end of the guiding line is connected to the aerodynamc wing or to the
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lines is l'ocated across t aerodynam c wng in order to change the
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aer Odynamrﬁad?{e?ﬂgt tsh&ﬁnﬁB%ppl%oa tension force via a torque onto the section 267 of
the guiding line, that extends from the winch 263 at the base platform 270 to the
10 pair of tension pulleys 262 at the top of the mast, in order to keep the section 267

of the guiding line under a constant low tension.

When the guiding line 250 is veered-out or hauled-in using the winch 263 the
tension pulleys 262 change to a state where they can rotate freely to accommo-

date the movement of the guiding line 250 and do not block this movement.

15 Figure 5 shows a perspective view of a third embodiment of the device according
to the invention, wherein the guiding line 350 is connected with its first end 351 to
the central stick 311 of the aerodynamic wing 310. The guiding line can selec-
tively be fixed to the steering unit 330 by a short coupling line 354 connecting a
point 353 of the guiding line which is arranged in a distance from the first end 351

20 coupled to the aerodynamic wing 310 which distance approximately corresponds
to the distance between the aerodynamic wing and the steering unit 330. The
short coupling line 354 is connected to the steering unit 330 in such a way that it
can be hauled in and thus pulls the guiding line 350 to the steering unit 330 and
fixes it thereto when the coupling line 354 is completely hauled into the steering

25  unit. Figure 5 shows the embodiment in a flight situation, where it is desirable to
load the aerodynamic wing 310 only via the plurality of lines 320 coupling the
aerodynamic wing 310 to the steering unit 330. The short coupling line 354 is
hauled in as shown in figure 5, so that the force induced by the weight of the
guiding line 350 does not act directly onto the aerodynamic wing 310 but onto the

30  steering unit 330. During starting and landing manoeuvres the coupling line 354
may be veered out (not shown) to allow a direct pulling force to be exerted to the

aerodynamic wing 310 via the guiding line 350.



changed, e.g. the uplift force is reduced when the reefing |lines are haul ed
in. 4. Aerodynam c wi nd propul sion device according to the previous claim
characterized in that the first end of the guiding line is connected to the
plurality of reefing lines to effect-t&uling-in via the guiding line. 5.
Aer odynam ¢ wi nd propul sion device according to one of the two previous
10cl ai ns, characterized in that the plurality of reefing lines is at | east
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transm ssi pg lihe 130 is connected to the steering unit 330. This will prevent a direct pulling

force to be exerted to the aerodynamic wing 310 via the guiding line 350.

Alternatively, the coupling line 354 can be connected to the guiding line 350 at a
defined fixing point. In this case the length of the section of the guiding line be-

15 tween the fixing point of the coupling line 354 and the central stick 311 must have
at least the length of the distance between the central stick 311 and the steering
unit 330.

Figure 7 shows a schematic view of a detail of a fourth embodiment of the device
according to the invention. A winch 510 is connected to a first drive unit 520 and
20  to a second drive unit (not shown) via a coupling 530 for selectively coupling one
of the two drive units to the winch 510. In figure 7 the first drive unit 520 is cou-
pled via the coupling 530 to the winch 510. The first drive unit 520 is capable of
being operated in a first mode that applies a low torque with high speed to the
winch 510 when the winch 510 is coupled via the coupling 530 to the first drive
25 unit and the winch 510 thus applies a low force with high speed to a line (not
shown) associated with the winch. The second drive unit (not shown) is capable
of being operated in a second mode that applies a high torque with low speed to
the winch 510 when the winch 510 is coupled via the coupling 530 to the second
drive unit and the winch 510 thus applies a low force with high speed to a line

30  (not shown) associated with the winch.



is included in the guiding |ine. 10Aerodynam c wi nd propul sion device
according to any of the previous clains , wherein a section of the guiding
Iine extends between the base 35platformand the top of the pole and
wherein the pole conprises a tractive,device, that is capable of applying a
tensile force to this section. 21 1 3erodynanic wi nd propul sion device
according to any of the previous Ck§2@ﬁ§ wherein the second end of the
tractive cable and/or the second e the guiding Iine are connected to
the base platformvia at | east one wnch for veering-out and hauling-in the

tractive bl e Qr n‘? ect I i Ln that the
at | east gﬁe wAﬁeé%é’{ﬁgm%%'ﬂgg&ﬁ ul\IMI é&\/\% ' g%@}é@% ?%’?%f es%ﬁ%ﬂhcér {I% the first
operating nodéngpplies a |low force with high speed and the second operating
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i s13Use of an aehedgmaymamisiwith yieemilrslityof tkes, partiadarty deeripatlmesne of t he
and/or tractive lines,

- atractive cable, wherein a first end of the tractive cable being connected
to the steering unit and a second end of the tractive cable being con-
nected to a base platform,

10 - the aerodynamic wing having an aerodynamic profile which generates
an uplift force in the direction of the traction cable when the airflow di-
rection is about perpendicular to the tractive cable,

- aguiding line having a first end connected to the aerodynamic wing or
to the steering unit,

15 - apole being connected to the base platform, particularly a mast with a
head on top, the pole serving as a docking point for the aerodynamic
wing during starting and landing,

characterized in that a second end of the guiding line is connected to the

base platform during and between starting and landing manoeuvres

20 wherein the guiding line is guided through or along the pole and is capable

of transferring a tensile force onto the aerodynamic wing at least during

starting or landing, and that the first end of the guiding line is connected to
the aerodynamic wing or to the steering unit during starting and landing
manoeuvres and during a flying phase between the starting and landing

25 manoeuvres.

2. Aerodynamic wind propulsion device according to the previous claim,
wherein the first end of the guiding line is connected to a rigid stiffening
element secured to the aerodynamic wing, particularly a central stick, and

30 the top of the pole preferably comprises an adapter element adapted to
mechanically be coupled to the stiffening element.

3. Aerodynamic wind propulsion device according to any of the previous
claims, characterized in that a plurality of reefing lines is located across the
35 aerodynamic wing in order to change the aerodynamic profile or dimension

of the aerodynamic wing in a manner that aerodynamic properties are



previous clainms 1-11 to drive a watercraft. 14Use of an aerodynam c w nd
propul si on device according to one of the previous clains 1-11 to start,
land, fly and/or rescue an aerodynam c w ng. 20 15Method for controlling an
aerodynam ¢ wi nd propul sion device, particularly for watercrafts,
conprising the steps connecting an aerodynamc wing to a steering unit

| ocated bel ow the aerodynamic wing via a plurality of lines, particularly
steering |i neschahged/ey. tihd agiif furzelis REacedwsrebkirasing lihes ste renitkdof a
tractive cable to the steering unit and a second end of the tractive cable
to a base plat'form connecting a first end of a guiding line to the
aerodynamc wing or to the steering unit, providing a pole being connected

to the base plafform particul arl. t wWth d t [
dockingt pofnt {AToPREHEMAaRT E0 ARt e R Py A T it ng,
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5. Aerodynamic wind propulsion device according to one of the two previous
10 claims, characterized in that the plurality of reefing lines is at least partially
guided along a stiffening element such as a central stick secured to the

aerodynamic wing.

6. Aerodynamic wind propulsion device according to one of the three previ-

15 ous claims, characterized in a blocking element preventing hauling-in of the
reefing lines in a blocking state and allowing hauling-in of the reefing lines

in a non-blocking state via a load transmission connection between the plu-

rality of reefing lines and the first end of the guiding line.

20 7. Aerodynamic wind propulsion device according to any of the previous
claims, characterized in that the pole is a mast element, particularly a tele-
scope mast and/or a mast having a pivotal coupling to the base platform to

fold the mast and bring it into an essentially horizontal orientation.

25 8. Aerodynamic wind propulsion device according to any of the previous
claims, characterized in that the guiding line is inserted into the pole at the

top, particularly the mast head, and is guided via a pulley.

9 Aerodynamic wind propulsion device according to any of the previous
30 claims, wherein a signal transmission line and/or a power transmission line

is included in the guiding line.

10 Aerodynamic wind propulsion device according to any of the previous
claims , wherein a section of the guiding line extends between the base
35 platform and the top of the pole and wherein the pole comprises a tractive

device, that is capable of applying a tensile force to this section.



guiding the guiding line through or along the pole during and between
22 managing the tensile force in the
guiding line according to different functions of the guiding |line at
during starting and | anding ma5 noeu
the guiding line to the aerodynam c
starting and | andi ng manoeuvres and during a flying phase between the

starting and | andi ng manoeuvr es,

starting and | andi ng nmanoeuvres.
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claims , wherein the second end of the tractive cable and/or the second end

of the guiding line are connected to the base platform via at least one winch

Aerodynamic wind propulsion device according to any of the previous

for veering-out and hauling-in the tractive cable or the guiding line respec-

tively, characterized in that the at least one winch is equipped with two op-

erating modes, wherein the first operating mode applies a low force with

high speed and the second operating mode applies a high force with low

speed.

A watercraft comprising an aerodynamic wind propulsion device according

to one of the previous claims.

Use of an aerodynamic wind propulsion device according to one of the

previous claims 1-11 to drive a watercraft.

previous claims 1-11 to start, land, fly and/or rescue an aerodynamic wing.

Use of an aerodynamic wind propulsion device according to one of the

Method for controlling an aerodynamic wind propulsion device, particularly

for watercrafts, comprising the steps

connecting an aerodynamic wing to a steering unit located below the
aerodynamic wing via a plurality of lines, particularly steering lines
and/or tractive lines,

connecting a first end of a tractive cable to the steering unit and a
second end of the tractive cable to a base platform,

connecting a first end of a guiding line to the aerodynamic wing or to
the steering unit,

providing a pole being connected to the base platform, particularly a
mast with a head on top, serving as a docking point for the aerody-
namic wing during starting and landing,

steering the flight of the aerodynamic wing via the steering unit,

characterized by the steps

connecting a second end of the guiding line is to the base platform,

guiding the guiding line through or along the pole during and between

starting and landing manoeuvres,

| east

éﬁes, and connecting The first end of
ing or to the steering unit during



22

managing the tensile force in the guiding line according to different
functions of the guiding line at least during starting and landing ma-
noeuvres, and

connecting the first end of the guiding line to the aerodynamic wing or
to the steering unit during starting and landing manoeuvres and dur-
ing a flying phase between the starting and landing manoeuvres.



