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Aer odynam ¢ wi nd propul sion device and net hod for
controlling The invention relates to an aerodynam c

wowood2p939pul si on device, particularly for wat @CTrEpRecs/007449

conpri sing an aerodynamnm ¢ W ng being connected to a
steering unit | ocated bel ow the aerodynamc wng via a
plurality of lines, particularly steering |ines 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 cable being
connected to a base platform the aerodynam c w ng
havi ng an aerodynanmi c profile which generates an
uplift force in the direction of the traction cable
when the airflow direction is about perpendicular to
the tractive cable, a guiding line having a first end
connected to the aerodynanmic wing or to the steering
unit, a pole being connected to the base platform
particularly a mast with a head on top, the pole
serving as a docking point for the aerodynam c w ng
during starting and | anding. A further aspect of the
invention is a method for controlling the flight of a
wi ng elenent for pulling a nautic vessel. Today,
carbon-based fuels |ike 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. Wth increasing

COSTS for_such car bon-basedresources it _becones

at tract i VeredyRagipiowind RipRHlsiQredededdad for provi di ng

the driving forowethad feagenttoNiegsel s. WO 2005/ 100147 A
a

wing ele nent which is connected via a tractive cable

to a ship to serve as main or auxiliary drive. Such

' b ML Vi
e R RS B0 A ISR ol Pt Bl o
waterceafts ecpmprisingaany eesxiyhamis wigg demgestnsectad to laesteering unit

3R Bl A LB 3 ATy AL 1R 0 eorng
linesiand/or trandive tiaes, iaeactiod Lable whessipanfiet ard eftiee fractiyletcable
S8 L B oM S PR SG8 cpg ono
coamedbed &xlai based platfoirs, thet agradlynamierwing dayingt amlaetddynamic
p%fﬁ'@wﬁlcﬁ%terétgs an uplift force in the direction of the traction cable when
the airflow direction is about perpendicular to the tractive cable, a guiding line
having a first end connected to the aerodynamic wing or to the steering unit, a
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.

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
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all flight conditions, in particular when the w nd
changes its strength or direction significantly or

wOodewarge3st arti ng and | andi ng manoeuvres of th®@CEEPG007/007449

el enent. To inprove steerabRlity of such wing el enents
indifficult wwnd conditions it is known from WO
2005/100148 A 1 to couple a steering unit close bel ow

rb&urvdd &Jcsmeetawa@we USRI aldrnE@et Fiethdds BB pAsibih® the
connect the wing elenent to the nautic vessel via such

diivipgrfeneg fermavtipyessals-act i ve cabl e ext endi ng bet ween
the nautic vessel and the steering unit. By this,

WON2G0/10T147 he1 Wiseses @Tﬁ@ummrg b@n@e e cfdnt‘ramhb)é wing ele-
it is. sti I'len task to control

roved, but
"f‘%g whityiseioBperied yia # ér\ﬁdé‘fet ‘Falbilfd@sa G'B O SENGLFY gin or auxil-
igdy e "SucNstop@Bidh R sterPEAddI g whﬁ‘@e?é?\%{té@?ﬂlé%t High altitude

proposes varl ous sensors to | rove contro

BrTRERG o SIRG e HRENALOEIEEITe iR AL VRSeE A e

doRtromEdst sfueﬁ waé@mmus% ehliEhging tdsk. i Ze03/MB0147 A1 it is
st eerabl ry%of aer odynam c. W n eI enents durin

RreRpsed °fV|eP yt ‘?'th%“éfPaﬁhﬁ§"a§{'YqF € YlLIeSRORII ‘Eﬁgﬁ%w”d"
tloASdf tlﬁ@w&@’léléﬁienf hehaveBd b?'s@ﬁlﬁf@bnt&il rhéBMadlshi b RSN ddyree
particul ar \/vlu?{]s t he stren%@haﬁll g irection of the w nd

o fhght FORIER CPY DRRFNRYSEIL Ty E”t tosogtrgkthe gHpg 6feme"t n

amvmghttobad%rﬁtg i lparrROfar MheR RS WiRdJERanges W tstieAgthasrsdiktion
t he vvhg nﬁﬂ/stem si nce | S not possible to rescue
r.dyr ggng

SHQﬂéf‘@? fngstartipg a8 "N TR EeirE thewing ?Ht o
contact with the water surface. To inprove
it &ﬁplirabé Istdeyatsliity i 61 Gsush awihg ngeraatts liardiffiogt WD edivditishs it is

srhen v A0 APRERT 6 oo e ScBuinatt g5t BB FRyns

diemérit WA a hembeéraoft comroa: dihds and WP lcomgedt Nike Wi eintsmend the
uti c vessel i

to.th Usi h. t, th

FRESR P BUCTHFEEHDS PP R U Cale Eafpndindhgween the

rfmﬂt ,veﬁdw&nﬂ aneé Istdr?ahg ngitsBythis,nepnaobiof tiediing element can be
res chj ev t W n

LrRE EhrorstL Bk R dead e SR R P gy gomen

s lowalituges sugH asldlining $tarting aat ilarelingadrbeedare.one end and

connected to the wing el ement at the other end. This

édg&ﬁpéﬁ(ﬁﬂg@nh as?egtSSI Bl ? hsgnscg etot IFT%?(E VSO&?OQ'O% J]\?\\ﬁng
elémemtudwmgrni naatrc *oﬁslaamdﬂmdas thelse talmdtthe tformer dea:immleednay

ofmap{j'])é ngvﬁ ﬁ e &e tgear?i)ftgaoqga yﬂerﬂlclwméfg%?rhe%tsm@% n%srebelar

enen eto
ﬂw@mntemmaimcktlllaa tq@ié chgilengingytask gmpbmtminhé yingrpleoeat at low

aqfﬁun eesl,'l\lqu %Qh#clu fent {ﬂg svyfleﬂgthe!aﬁﬁnéct%w&ntge wind significantly
and quickly changes. Loss of control over the wing element however might result
in loss of the whole system since it is not possible to rescue the system if a large-

scale wing element has come into contact with the water surface.

To improve steerability during starting and landing manoeuvres, WO
2005/100150 proposes a telescopic mast erected onto the foredeck of the nautic
vessel close to the fixing point of the tractive cable coupling 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
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starting and | anding procedure if the rudder pendant
is decoupled fromthe trac tive cable and gui ded such

wotzheo2e93pul | ing force in the direction of thePCOEPRI07/007449

the mast can be applied to-8he wing elenent, it is
rather conplicated to use and handl e the rudder
pendant in the course of the starting or |anding

dhaRgEeMERthedREerf tel Wihg eledndidand ‘ﬂweotbpdﬁt}(wmbﬁ é hﬁrdéudderant
gendant to/fromthe tractive cable may resu

&lidahhe CB‘FP'?%@ Hifofractep<cabif ahang 8¢ Oﬁ‘é‘e%eﬂgto the wing

rRBMNt-thé btHed endf Thistru@ddrg@hd it it RecedshAe Fithe wemel €xble
to rOV|deadeV|cefaC|I|tat|n andl rovin rF]troI

&R hapled inendarathat the winggelamgnt isnni 'Ry aHktH %&\f/‘ g@n be
Handie® suchUhathiglis 8bd edofrorhhﬁe |tr%\tﬁmi tatle dd ued® uch a
devi ce and a net hod rescu el ement
Ways s i PEhéRfeW"lgo%@"l?f‘t Fq\”fatfrisn&‘er %Pc%f th%graaStdWé‘ef%?s such a
tesHHigUe ﬁr'é?‘l’ew-hrﬂbfanﬁi epevd neahdéwadnwaﬁtth@mvusg elef®nt during

w nd. Sti further, i is an object of the ention

SR 80 dandipgierpeedire dibthe Pi’r‘berd’r?dd?“aidﬁ IdFF%‘fR'%}/'PPi‘ethe trac-

tvendabR aff gaided %Gclﬁf'trﬁ!’f@bulm% topee ﬁrntﬂefdrr@ahtrérobﬁﬁfé top of the
acting onto the tractive cab

e or the wing el ene
metdradi by aPalied {9 the wgrepe'emear it I?e’%“rﬁfe‘?ﬂ"g 'ﬁf"teﬁnto use and
rr’i#rﬁléﬂhvié adder YeRdartiro el course dtetvd §tartm§ dﬂﬁﬁdllr@}ﬂdn@élm/@and
rovi ded, (Eearacterlztbdddleln that a_second end of the

f@urr it GOMRIR ©ridecaypln dag &¢pder Pepgant AQ/iop) fta%ve&r”f?'ﬁg"av

ras\lt inghinees bf ibavtolegysterfl ahansbisig tHeaniag Wieresntwher ei n
the guiding line is guided t hrough or anng t he pol e

t
[ heaEro Rt o ST MR dArTRYSS PP Teftathg and
imprRglingOconiBEofarwindehanenst alisteting angubsdiog nievedees.
according to the i nventi on provides a sophisticated

for cont.rol lin an aero 1 C W n The sic
BB iBreEpoiBRBrRs iy Bid RO AR ire " mEtfaeb R Féscu-
ingliadwing élement Imad:as'esofcsuddeotlesis bhliftihg faree,0e dy daeite sudden
nneact ed to the base

%{‘Iaﬁg?%?ﬂ%ig rhar(r)t{)gr cg{]eﬁzg?r?g é%d\”n According to the

invention this continuous connection is not only

$tillofurtter itdisrzhmgb'ecaot theginaemiidnatmdpmgidmdeuive awmpmying and
.50, n t :

f?é{ﬁtg}r {He (gonQro Pgé%&%r | ngergteatéwgna r‘ﬁgﬂ" dslaﬁrgrng onto the

tmﬁwu&blesrﬂhwragetedwﬁm C Wwng is transferred

According to a first aspect of the invention, an aerodynamic wind propulsion
device as mentioned above is provided, characterized in that a second end of the
guiding line is connected to the base platform during and between starting and
landing manoeuvres 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.

The aerodynamic wind propulsion device according to the invention provides a
sophisticated set-up for controlling an aerodynamic wing. The basic concept of
the invention is to provide a continuous guiding line that is connected to the aero-

dynamic wing with its one end and connected to the base platform with its other
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froma position close to the pole to a flying position
hi gh above the base platform and vice versa. By

woppeMi2ai3ng a conti nuous guiding |ine between PRE/HPAGE/007449

pl atform and the aerodynantd-wing the reaction tine to
control the aerodynamc wng is reduced, since
decoupling and transfer of the second end of the

éhdl Alcbérdingn® the oménhsn &rﬁlé%thrﬁJoGQ%ﬂné&loh he nbaaﬁly provided
cﬁeléatform or the pnast head is not required anynor

B8 rStRHe ?Bd fanding,(nenpeiries Rt gee &PH'@Q Ialfh(é‘q %h‘%gﬁ?l kedyeen

dt&rting 8hd RindMghandduergol e and therefore capabl e of
per mnent |y providing a connectl on between the aero

pamc wn nd { he articul a t he mast head.
e ribor Shd o, Bl BB ahe ST BT & aapied
fedm bg)@@ﬁlf)ﬁ lcldsBdo &hd Bo18itd @ flfymgcp%slﬁbh ehrghl abdvattﬂe bhse platform
aer o namc w n VVI t hout | ncor {‘? gg orce transfer

apd VIGELETS]. e%’r prﬁ& ngiad corgyui)qlﬂ gun eg tweenthe base platform

aaﬂrmdwmy‘tauﬁmummr?aﬂheb@a¢tmﬁrm@@b a&mgdr It aémds;nérﬁi@amhg is
rce via e provi di ng a

edieace tRGAING ahd waniie: g SPERAEE T 6fang Bidoing line from

the aattivercable® the® bsspladibrnt brethad =36 i eadis hotdi@iired anymore.
further reduced because the tensile force can be

PSR LB ChY I e B e o e oo

aﬁcgﬁﬁfogﬁfciagbmfagrpgg?ﬂ?éﬁiﬂg pm\iﬁcgggbmdndedidmy?étwl?er; the aero-

YRS wH and 6 i B dis R e EStResE A findlig B uvgntion

tlmlgogmgrlm it leapablé of &ah\éfgrrnmg ezetdnﬁltérfgm][mmﬁw bny thé@erody-
But t

BaToS Sttt Mooty Bee thafle ki e’ fhBhd iR ay duis

cmndolpﬁrtnaraerﬂdyoamitewtngocranbm ingrovédaptiviag trmls aénsflerfmge via
aer via, th iding.line provide
B8 Sl L B ko A B &bt St B it it PR A e
rpactioni tOne @b doheolcthef dagrbdygmamid: avimgy id furthec aedUuped because the
ontr | | ed ag? t W St n i ne f

f
ek Pleestaos et el oMot Bving 85 bl g, any stack
sectorsndfebe gUldinghimeoT hBrduleahcbntrbyofph_e\aecbqygam_lc wing provided
00k RISy B Sfacld dfpsidcbiSpEtial) B2 stacdiia, Al idheing me-
rmaseresfsimse dmmtgatbbsae giahoabvres tHehs sad Blghngaetj dor aswrotiihg the
SRR ShonpPEaagulife FRAVRITRE HeMedt HHa A fanding

rganiciungs the tdoatigududi argl bermanbhir cmgiecﬁxrn bétwegntthe base glat-

b 88T e SO e i B e SRR o dtaiSs 8 B HER svor

tage, since on the one hand, the posmon 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
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
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in a position wherein the wing is close to the top of
the pole, particularly themasthead, and the steering

worn%0269cl ose to the foredeck of the vessel . PCRIEP20071007449

is desirable to be able to-pull the aerodynam c w ng
via the guiding line towards the masthead. According
to a further aspect of the invention, the first end of

rha@h&Hd, dhaghé | lsfé@nh@ uﬁ@W@@éeﬁﬁ) the féretiécH 6F thbiveE&d sz |t is
el ement secured to the aerod nam c w articu |l arl
Ia,e?gunﬂ

%?SE%W?F%PG @bieciR Pull ike pRRdyRamigMWinGWa g nerl@pdpwgrds the
rRadteddses a rigid adapter el enment adapted to be

coupled to the stiffening elenent. This arrangenment
ensures, a saf.e and rigi.d docking co ctlo bet
AETIRE oha Jitnes 5P ol P IYRAIATE 18 HG! STHE! R P WEng ine is
dohﬁle(geldi gb agigld gtﬁfehingcuu@hemrseahr@ago tﬁeeaéf?awmd vs{nfﬁg, particu-
alize a way tha ur es eni ng el enent
% el AR e T 1 S Bl el SrTser R aRer
diéetdrinpRd telbemanbleamo afedraurfemag eledvdngle a snoot h
docking process. The invention may be further inproved

in that a plurali of reefing.Ji,nes is S
ik o BadyRaFESUiE ¢ Ffeor b aic UEd, ZopfiistoR betibe the
ragstioeldnamd mqoa@rbdynﬁarmc vdngrem coursy of the @&duogi)nnaMmugh or
in_a manner that.aero ertdes ar
APk i Y hediaBh i WA B SuBE M i eRine H Smnt of the
deeedyinagid wingstoarecpuiied| cadrectly. toatds thbladapfeefemmad in order to
enbodi nent ié{i ossible to reduce the uplift forces
p&ﬂ\f'&?@ S{T]%’ﬂ] ?ﬁﬂ d’rﬁ?%scsess of the aerodynam c w ng.
During landing, it is desirable to be able to nove the
Taeriorianmintayvhenty rtealsimwoxtemi in theatlagphahality of cesfing dines isds@ated
{ e .
AfossGe SRL M ML Sl RELRRGBNG Gefldhahl prom or o
roéresidrl yﬁ th\g a[dnadw,amm svurpg of & Inmrmadtmhn aersiyoamitagropertiks are

QAR5 0 B AS BT GR Gkl Gnb P! LB BE SO i
Withe fhig predjbrtddaemlbcbmmapﬂ it fstpossibledo oéducedha epliftifoneasi during the

I%cgr?q .?go&%‘;g%??ﬁe ge#brdxhg\'ﬁlcl \%8' P%nn&r eg’dﬁf SCis J@ %Rlieesto be

using ree across
able tcaowvartbemem@dynanm Wirge eastyotd;yltﬁalandlng pagition close to the

AT Sl BRI BT AR RS B 000 by g
force rdgrnhgzmeeﬂymgwphasleamsgarqf ilecardi diwass$iom maydvqrk @gainet @pulling
f@%rg é&ﬁ{gqudm%g amo%gnérﬂic%vi}q@%oﬁﬂwﬁr%g%%% tgpvgro‘é%ja frﬁasthead.
Thus, it is preferred that the uplift force of the aerodynamic wing is reduced dur-
ing landing manoeuvres. This is realized using reefing lines, that reach across the
surface and profile of the aerodynamic wing, preferably in a symmetric pattern in
relation to a central stiffening element. These reefing lines, while being hauled in,
change the dimension and profile of the aerodynamic wing in a way to reduce the

uplift force.

This embodiment can be further improved in that the first end of the guiding line
is connected to the plurality of reefing lines to effect hauling in and veering out of
the reefing lines via the guiding line. This can be realized for example by merging

the reefing lines to one line that is connected to the guiding line. A connection
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Thi s enbodi nent can be further inproved in that the
first end of the guiding line is connected to the

wopbavebisvy of reefing Iines to effect haul i ngPcm/ERaeh7/007449

veering out of the reefing-bi-nes via the guiding |line.
This can be realized for exanple by nerging the
reefing lines to one line that is connected to the

elsthehtnday beqaroﬁdsd)me@dnh@amgeﬂmsrﬁrstr@w bfsthlar@nd.dgqtné Q6 the
connecti ngat he first end of th line to

ATl 8pios lRexpi e Pinsledne the. oy Haeeing S v merged
imoural ity of reefing lines has merged into. This
errbodl nment can be furt her i- rrproved in that the

ura reef || nes | eas art
tahodinentoar 8¢ Per TRromCndbat Beplrald of Befifg les s at
IS4t @&nﬁwglﬁuadd bRy raestmhmgwaﬁm suthgs a|dénErBI| §|CW@¥cGrB@ to
course f S reefi ngo | ne}st can be organj zed

0 e si e
t%aewgﬁmf@@ ‘i"'ﬁgan‘e@§ WRY iR, Coupe o thendinglg fretng Wiesqran be
d@mi&wéﬁd hbNdIed in eeddsig Way198sd, ahé leenigsbtieh 1@ thé PRIrSIAN of

realized usin [he stlffen elenent. In order to
'8%@9 pes i fhe ‘?% ing fRN be Eaai ﬁ%’g ygingthe stiffgning glament
enbodi ment provides a bl ocking el enent preventing

Ih@tddrm@ewh béttdrhﬁnfr@l&ﬁe r@ﬂngmaes Iw;f::afdbl}edcémuitgjuﬁéﬁt;&owdes
eefin

S Bicine St Brstente bl ine e FaBdinen T2 ol ading state

dnat afmmwg heulpigumabﬂ uhys rebfiige @hednth hlntﬂhsblaﬂdwg h?té viash Ioad
e 10r

R st oSk e it e SirigdME gog G st 60 of
ted guieing line. This avdy| acdandilg fercatcan beidpptied totadIgultiing linet Wiken
o8 Bl Pora e PG S Aot GG et fnes.
Tgﬁsa‘sidrefe?éd lfdr&amefpmumtjg tﬁe\ﬂyhg phswle@:e"redo ohlaﬁ@e mI dimen-
n al n a an 1 N as |
8 oD ) elehlmanie ond & JRsPeF sty o Ffevlifd Baranc-
mg‘:*afﬁasmag it sdxsiraiple & deﬁveiygdéfme_alhé etattin:ghﬂhbell‘ng_)?mif _tl'mihrteeﬂng
C | m ,
e Eaenip e Shig o Be RV RIRe g el alReras d el viso
Tmspudyrﬂiytmbe qnsntgblenbo _egqimpllelc@e'ng d:anéﬂng t@bnﬂhg@emd)dy'namm
A . | I,Nn. e ul di n | N a
B lF 5 Bl ab Trndlo PoSit bBaRla Tiink G4RINT nd oy
dhanglbd; lodk |bltg:kmgaélemel1rleft:orgh$t alecldnig/d Bﬁm d:% \itls n@nktasc_:ll_}l]ng state
t e nai S S

08 ety Bamir hirbriiiresonddon ARCHLRARERLAS Bhgingpebiion.
Ttcwal ittcah b m?mgaﬂ th?t thé semdghamg_wmg ()] mjtit?ﬂrmally\m%@ed
. tl rom el 0S| on and

) RSS! B 5D e b B tioh, RS B RS Srdid palifon and
thuneeriskérgotd ydearsase wpliffdoge avad tius lose the aerodynamic wing by water-

ing it for example.

A further embodiment of the invention is characterized in that the pole is a mast
element, particularly a telescope mast and/or a mast having a pivotal coupling of
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

wind propulsion device is on watercrafts, wind resistance usually is a parameter



10

15

20

25

30

ing it for exanple. A further enbodi ment of the
invention is characterized in that the pole is a nast

woebevem3? particularly a tel escope nmast and/ oPCA/EPAKAT/007449

havi ng a pivotal coupling ef -the base platformto fold
the mast and bring it into an essentially horizontal
orientation. This way it is possible to mnimze the

t¥ el bSthizEKt B! Whll@fthé fa@rdmﬁémréu\mnagprapmbnaﬁ edaireris not in
t he_aerodynam c wi nd propul sion device |s not used and

YSKelt &% o aPl?emrFﬁ'@tm'ﬁ%tth%\é‘léﬂé gsisignee eeuiiegframrheamast. ffso.

tAR M dyGels! pfb@.s@fe tbhﬁoré%ra@ﬂiy%ﬁh eheMopbf ﬁf@rﬂé&tsérﬁﬂth@@f'/ééﬂ%ad
is on watercrafts nd resistance usual

Wara e B9id gnathegs ‘?qﬁpi"e’ds lopatrd, 'quethﬁﬁ‘éasé’etlhﬁd%ﬁé’?ﬁ%’ or

the Meh S AAUA SR} FERY iRSpédtioR ObvdrRall o othdr rhéadifsd FaRirfhg a
to mnimze the wind resistance resulting fromthe

“f'l%t%ethanﬂl"?ﬁ)Oftf‘ﬁl"saS\'/vay it is possible to nore easily
reach the top of the mast and the masthead, where the

flﬁihér PRSP PEmBEdRIcAE of t$1e|n€l£‘e@h6ﬁi is dHarsasfzddn thadhe guid-
mast head, . or the t he flag need in ectl on,
ﬁp?}éﬁﬂnsgrﬂeq)tr}q%,or g?ﬁd ‘ﬁ h@eéom RRIHC deerfaaSt'
r@‘adt bfd eglided\viald bhiedy. Bwa‘t@bmag tieeTgoidingE e .afth*shﬁanner to
nvention is char cterllé§d in at . the guid in

ne
the m dby'Si RSSO toapYI SRR Ay NRmie W&Qé”*é’tai’ﬂ%t'%ﬁ',“e to
tﬁ@ﬁésﬂi&adfwulc? mﬁmy tdﬁﬁﬂﬁ)le ?n gtarthgdhddesding thedaerodynamic
u ac e gu nn
89 B onionbh g She §ies BLBY s, Squred, dhaCIng g tine
cain@ duided EsspAtallyii®Natdbns andles inhelalies tdeadaseiatiorm and to
usual | ﬁ' esi {I\ﬁ bI e for St arting and | anding the

BBINYEy AU RAftdi ng the guiding line via a

pulley it is ensured, that the guiding line can be
lg @ fietHercsrabodimeht gﬁ tha imantiemthe wagivesable is ebaébl@bf tarrying

e at f or to mnimze friction at. th
*}'ﬂg}hﬁ 3 dﬁﬁ‘?{-‘ an °' uP't"HE‘P 'g}?obde?@P?e 8? @Hing low tensile
forves, marﬁnmlértyetehsuecfbncee otalidue 0i5— B%p ab;lmtumflarc‘e%rgﬂm@tensne .
e.for nd/ or, t

hi gh h bl

iR o T0F WgSiis ot P tharadeies e skt hg R it e

rhain derse® treateaiduridgihe flEkG phasepby mempillﬁlforﬂ:%of tife déredynamic

wiiB i Fapsterpd 1 Ine. B PRI Gerle oy whigh ferefore

Ifasrtoexe capeablieead cdtn]IVBg/ hipk térisjle |frg‘c¢ma'$1e duydibdnpéneiph itrﬁé other
force of tranaﬁerred

he aer

R0dE P oot 2 R Tadtb R Rt Buis Blaseen hork o Sipov
rfaasic mgmompmbéa:rt its makimal uplify/fondey 8o ttleatthé éortes maslting in
The I|neo tbeothfsr . .

the gu |ng |n |l| general y much [dwer than the ones in the tractive cable.
This relation in forces to be carried also results in a similar relation regarding the
dimensions of the tractive cable and the guiding line. The guiding line may have a
much smaller diameter than the tractive cable, thus significantly reducing the
weight of the guiding line which is acting onto the wing element. Also, different

materials for the tractive cable and the guiding line might be used.

Still further it is preferred to provide a signal and/or power transmission, which is
included in the guiding line. By this preferred embodiment signals and/or power
can be transmitted from the base platform to the wing element or vice versa via a

signal line and/or power line included in the guiding line. The signal line and/or
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hand is used to control the aerodynam c w ng during
phases where the aerody nam c wi ng does not reach its

woradvared3oupl i ft force, so that the forces resBCIIERGIG7{07449

the guiding line will gener&l-ly be nmuch | ower than the
ones in the tractive cable. This relation in forces to
be carried also results in a simlar relation

ﬁcﬁ@aﬁiﬂnde ngayt tkeeardarﬁmspaaal&l o thtergemdnmganrte Ulecdé&hil wnamdhé daid-

i e BrutRg rueh S ine S oA g0 Pe b Einshi yil not
dfRatIg isrmificast ineriegbé ofthet\b@gmtbfdwgunbin@&m%rCtﬂﬂe b¥nensions of

cting onto th el e AIs different . .
& auitng Br ghd heior s iR Gotisighes. St otcpismfigarifys de-
dregdy thB @oweeer th&ining elerehhF pllling thelizritievessdl t 0
prow de a signal and/ or povver transm ssion, which is

ARttt e rbRs MEpta e Gse ruiatideRt £ saunitg gtement i

r.frbﬂdéd foe sbfe&&vem' fxihgthe §uiding einwitd theedteerigt urdt, Siticeethe guid-

| ud i
g i gpuled Wi srival End Raroendtly T dns Wi BEMTETE dhiseyay
é:f%cﬁfrfeéfl@ﬁdatﬂnad@bf te ngtdfémgulaﬂ\ldl’@ch igffectowill Gaasasd at high
1 N

th | ud i I Li
Adessipbe 1 ofichraPine, st b oo ot it R yyeigr or the
gtiidieg lin@actingronts meng rwérﬁaﬁﬁvnofnctéaee Vﬁﬂghtth@ﬂlghhﬁtltude of
8 g Detwe isdevelas obLRERR Ry bf bk lfnd e wing oRient

te ltmsn‘eeﬂmgmmyantean addigoial @ffp@t\/iﬁduo@ﬂ btyhlae \guidg\galnermmbugmf-

t Al
et e o o R ane YA SRR hg ek 1wt in
lpssoofi admttoll To overoeatd these dfawbiatks mbgugmgihmmby be cbOpled to
T IO SN N XTI
linkirot famheahbite direttheoritd ItI@ﬂﬂer@tdlemaﬁi&JLmbntohﬁe\Ma’egng unit. This
crease, at |

| h  eff WL o ,
) 55T 8" A8 G5 Sttt ol 18 MR BeBlent uiH g syigin tine
amacresditio thé wm/geelghlhnobemg] agad dnlygnei theeplaratityy o hmﬂ eoupling
the fyifd, AR 1 e gtbering QL SHBF selBLb&l aukia bt 5 Guiging tine
tp Ithes aﬂeletuyg ahit inayeaasdynbplée?igedl’m? anshogt Meecmmtecﬁng theeguiding
| na

d b

60t Abiont Br@afy i & oiios rork e R SR GBief 26 e
vltnhge eMmemiycmtaesp?bndnnggoehen‘BMncarhéhmn teﬁsignmhmd the steer-
| 0ss. caontrao TQ .overcone

B b PRt Rogpipd VB8 TE FRRclA RN g TRPRG P Sueh 2 way
teatcih can Wwayhauhet int ared fmusc;mlls rle gedirgylitente thei gyéeringf utihend
f%#'%ﬂ,'etﬁgre%{&ﬁgﬁ te f{;ﬁréo S ? ﬁ:ﬁtqgor'ﬂ%le e?y %Lf (P in. Bte?ore mnP z(a:hng a
landing manoeuvre the coupling line may be veered out to allow a direct pulling

force to be exerted to the wing element via the guiding line.

According to another aspect of the invention, the aerodynamic wind propulsion
device as mentioned above or described in the introductory portion of this de-
scription may be further improved in that a section of the guiding line extends
between the base platform and the top of the pole and the pole comprises a
tractive device, that is capable of applying a tensile force to this section.
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will reduce or elimnate forces acting onto the w ng
el ement via the guiding line and result in the w ng

woeb@iem39bei ng | oaded only via the plurality ®CTIHPR@&S/007449

coupling the wing elenent t8-the steering unit. Such
sel ective coupling of the guiding line to the steering
unit nay easily be realized by a short |ine connecting

diRlgud dedtodnl dfitAe @u.@n@ﬁm@bxwhmﬁP beSwen fhedsbel platform and
di st anct‘ﬁefromt e rst. end egﬁg to the w ng

1B &Rt the A% SpERfPHIgnEiaN Y BH'HE‘Q 'B‘@t'ﬁé‘@h'r’t piesto guide

tf’lé a8fodgRsmRNWing Nefteit RBUItIhG G KiRks, -kndtkeorstheike Wh‘éﬁ'fbﬂ&GS are
line i s connected to the steerlg%tunlt in such

gARied 19 thegidiRa HagRBE & movRBeRtherdrtickiphsa SHde)R f'l?i"ﬁ@e”t of
thé RQidirY ﬁrféels&fe%ééédiﬁ Aot difd tb fHeﬁﬁ%dt'bnttﬁ\@@@fdﬂwgV\m%nls con-

the couplin ine is_conpletely haul ed Bef ore
stantyiexPpsry g’ ? %F%"W%%W@ ?‘%‘F@%dﬂ%[@'ﬁ% beingesuffigient to

Hé%p\tﬁé?gﬁﬁilr@uﬁnet B akdriRw fatdi drRChu® pdvieRfin dg HeCRMgSE kinks,
exerte he vvlaHgPel enent via the guiding |ine.

KReEo Al STHIIdIAYERS HsYeEriRd Otthe i nvention, the

aer odynam ¢ wi nd propul sion device as nenti oned above

e spmicationest this cbheept ¥ netdustioey @ eid §adingfiné Ibu5cadeextend
SCri urthe

tion roved in that a s tio
S REY 6. AN e JHenG dn e i vy /R85 2 efaneriha ipst
atsheed Il The QEvér’ﬂ_Qgé)Of @regérdmghﬁe m::nm_g&ﬂrmﬂ(tssmtftoﬁ tlhacrke wtanng
eyice, that, Is abl e yving a tensile rce to
e Eer armaRyE PP proviiie a BRI P e e casetion gl fReriie may
xiseddomghyliRiewt @R defsdyhame wind fapuisieindevidee t op of the
pole is free of tension while the guiding line is not

Al el B eRBORMELE T Bt Bl it P e
debtiorg beml\ieleg the rtmsarmataornnamm toppafr thecpilardf the gaiiditde fine
SRRy BB ol S e SRS AR BB
lﬂg(pmsbydaﬁjostmd h?fmltersﬂe{fbr?eprm torthé busi:jr@elmblalnts skbend end
i gien Q ui di n

oRrEEneid @ B eetindoe ebelie Roht Rutig bR bR i of
thenaerodopmarhibevihg.ke duri ng hauling in or veering out.

The application of this concept is not restricted to

ne i.di t.en ' .
e B0y e lerflE 51 LSO B LS T g ectve
dentce nma pair(mgertslm palelys agangdd oppbsed &uleactt ater and engaging

t@% %Ylﬁlglqugﬁ? :bERNJe?\r {F\‘eﬂg Merglhnﬁsl{aa%nc%e offh tg%s’o'nkp?ulleys is

in or veerin prOV| I Ng a
capalsle|of applying tha twsﬁed@ncenna)é toriqee Iontmethnagpldmg lisee d Heoten-

s?cm’ptlxllievg 08;1 b8oSftES g&’rr@(g}n%le"\f)élgw%g BHIIIeV ﬁr}hg%/ﬂ &Fthe mast.
Tension pulleys apply the tensile force to a cable or line by embracing the cable
or line between them and being pressed against the cable or line via a spring for
example. The tension of the spring and the torque to be applied to the guiding
line have to be adjusted to the dimension and material of the cable or line and of
the tension pulieys, 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.
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Anot her advantage of this enbodinent is that a
constant tensile force in the section between the base

wopbexm2e13m and the top of the pole of the gui diPAE/HPRIVE/007449

enabl es and/ or enhances theldntroducti on of a constant
tensile force to the guid ing line by adjusting the
tensile force applied to the guiding line at its

?@?Mti@ﬁ fd:gﬁ‘béff@rfﬁrmd ?ﬂbmeﬁ mt trr]wbemtllemitohefoff ﬂ]eCt@nﬁﬁﬁths is
0 e u I Ng.en ro e u ITL.O e . X
e NI G Fhae e Bl he SR saiaNt fSof elafino
flefd M@Pbttebaﬂtiﬁmmwelldldrﬂert foatthd ktihgtdna@dllieyﬁ tflmi zﬁlﬂ% it@ta ply a
allqr 0O ensi on pu e arr.an d oppose 0 eacC (0] er,
BnsiectreqrAc (dialeenin s ovidad iBeyRdn Prelared et e Heagion
duliays arRNeify dfivéh. trerssatmg fliid hilghet iS aCedaeitl @orglie motor appli-
applying the tensile force via torque onto the
C@Bf)ed%h ntinHaus epgrairwherga ‘Btﬂqeg‘?é 12 8F WRI9%cat ed for
exanpl e below the pulley at the top of the nmast.

T Bivertiopuddnelys fuathpl yngrbed iankatl the tersim pullegs ﬁarb be setto a
t hem,.an

| i i th | | i bet .
By PR s i ehds TR B8l bMavBRISTS Pl Gl fadne or
the tractk@ngabie respectivelys Smde ae glilging mﬁfe (33 trgﬁt@bbdtibé chible Geishec-
I ne nave 1.0.0Qe a

I b lied to th i di N i t

@it SPREES, dsrribg g S ings e raaiR i rof heraffe for

thé guidéng Iﬁﬂésblomepttédtiey%_ablien réygdtet:‘]vetyo tg be kdddked | Bypthe tension
I.ne an

ROUR ThettrePe ere s Plrectralle GOl el B RS ouia-
iifm;u mﬁeha:ntcigttkaetimmﬁl@r’eqﬁutzﬂiv@%sSarﬁhﬂtirigmmdf Olfth(ﬂ'&it’autw. in. Since

ur r . rove atl . .ea .one O nsj] on
dstiphot PERE AR DB i SirRvestba i ot FaisBan are
l&riger ﬂfah?/thegemé doriok \appBedata ik ajuidigy fineelid thegmgle of the ten-
Spart I.CU

] L3y B4R S5 LB B o

of thel tengidni pélﬂlgyé,torici the :tflg‘:tfer Loe: lfxlargvdeheg ﬁr:en_s ihaalingubutay l%p-
driven. rotati ie net, i s a speci

e Fe6h piRrs ahibB BReliofiermBOs dabiafhednt of the

guiidticeliree drahe tracthiscabie fespeqiipelyed. Thi s invention can

be further inproved in that the tension pulleys can be

@%tqrg%rr%d%od\{m%ﬁteéa“ é}&ﬁpﬁhgl[ l‘?nrgrcr)feed %thtot%%ttgrqhg atnd/or the
ol'Tow a novement of the gurding i ne or e tractirve
teradile dorcesgfabe iterdign p@laysecanhze gdiustedgpartiogandy td bempensate

B8 R ERRTF ! Sl EFhhB g respmctve.
Tihésadjadtinent Brneckesagyi sinaegwéarre abrasidreoft eithet theeguidib éne or
thE TB& '%%'Iey resbgctplglybérQRg ?e%s% Mﬁgyé %ﬁﬁ'eg@ to a lower resulting
tensile force in the guiding line or tractive cable respectively given a constant
torque. In the worst case no tensile force is applied and thus the function of the
tractive device does not exist. Since a precise control of the applied forces is
necessary for a successful control of the aerodynamic wing, it is important to
adjust, particularly increase, the applied torque and/or the tensile force between
the tension pulleys in order to achieve a resulting tensile force in the guiding line

or tractive cable respectively that is constant over time.

According to another aspect of the invention, the aerodynamic wind propulsion

device as mentioned above or described in the introductory portion of this de-



10

15

20

25

30

pul | eys. Therefore the tension pulleys are capable to
rotate freely while the guid ing line or the tractive

wocatee93especti vel y are bei ng veered out or h&arame2601/007449

Since usually the forces apbllied to the guiding line
during veering out or hauling in are larger than the
tensile force applied to the guiding line via the

deapivremal Hehﬁlrﬂw@ﬂwﬁbrﬁﬂed)hﬁ H%Y&he sBeshdf @ﬁd:@f itrfe &a&ideycable
OV&ECOH’E Since there is no bl ocki ng mechani sm of

s serANdeR, ofdhie guiding e e copBties Fooﬁhe\P@éﬁ.nl?gfom via
RNed3tbhé MhcUbr VSerd deb|ah6¢1auﬁr’(ge|nttﬁé1&b@tﬂ/epéébh@ldﬁth@ undlng
rotate freel %/vpaccor to the nmovenent of the ¢ gng

linentesgectively, hsrain he %t BRS neyaeh IW%peﬁh‘@'%F"tﬁ @P‘T‘ré
reddeediWieRdin 96 filke ofplél‘étlhgfmd)d@éﬂbﬂﬂﬁg 'anldi/J"ﬂ)trcé Batht gl %Eeed

and/or the tensjle force of the tension pul | eys can
a&&]%%?%‘%?"d%e@t@elr%?q%/aRW'%ﬁﬁQ'?sf%é WiEdPWSReethe

tension pulleys or the guiding line or the tractive
Thabay rtess pEsHibIY & ¥djustths ferdg ARl @pé@d h&mwﬁ@%e)’ng out and

or abrasion of eith h ui di. 1e or
RIS ind5 dne, reall s, Bk XS4t 4 [RE Sectiar ota ik pi

Halsltb berdildddindor! véieRsd &S While b &)ms:iebamﬁ@n‘r@m ihe WphR of the
[ tractlve cabl e res

ui line. o i vel en a
A vBB v 1S tralrendp o8 ehcaBiane dradh G, ahy tow
farmpldrmbvargithbhm& drivableustcd high spéed. hNhéﬁeé@ﬁrt W &sitdaton; shere

oes _not exi st nce a precis ontrol _of the app I|ed
t?’&ﬁ"&é%’ °F§°R‘é‘%§é&%%¥‘9“lfrt9r'” é"%l’fc”éz‘ (s EHRTES) o dse @epperat-
ifgmody applyingvd iigh farte ba loWpsgdeant to adj ust,
particul arly increase, the appl i ed torque and/ or the
ord

T PRbERAE 8L B M Tiehds pietarabRamBIPvERLS g1 47 g feaftone
winch isaohheced thbre deepenit avebyididiad uhis isccapabRndf beirey oper-
TP IS e 1R FPHrIE G EF DR et B LG Retpoie of
betr@vmenatedersme ﬂxed miodetame thatothed uitive it rhxerrtgl @:maofe <bfrbe:|ng
t
BREries i 8 SeEte Miedd Phitclo Ao et atclifind. Wied B PRcen
agmdyna@d winel prbeulsmnncmynaed ittie préferrbdse Lﬁbadrfveranse'rrmneﬁ to
{
458 2hq PREghE b SR ERE TR goby e PR S iobESS as ae-
sehilbrde Bboveh @& ahglb&n&e \oriteeithien bbs its cemprigp b wpedatmg\mnodes
t

e i BRI PGB A Pghech af P Broke BiG s are
pogédet, iong fordile fiesp ploge rrad @nbifgtthé secmdwhode.l ow speed.
This way it is possible to adjust the force and speed

T%Tc‘segmggéiin%gt L&F rbienfgrtﬁ’é}t inﬁ)‘?g/ed 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
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.
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hauling in to the current situation. For exanple, if a
| ong section of a line or cable has to be hauled in or

wove@ved3out, while the force resulting from t RETHEPROOT7007449

of the aerodynamic wing is-1dw, it is desired to use
an operating node applying only |low force or noving
the line or cable at a high speed. Wereas in a

ﬁlatmahéroabpew ELinveitfonl Ray BE eRboRIRA IS VeatarchRFUIERgHSinY an
are very hi h, it is referre to use anoerat

%‘B’“ﬁﬁ]ﬂﬂ W’H’gp’é’pHﬁS@ﬁ' ¢%’HQ?ea%1Pe%Pr'lb8%3§’Bé%d'” ﬂTrﬁl f§SFI’e°% refer-

EHEBOglinEBato e |ﬁt@ﬂ1dtlBMﬁerp%btlbﬁs RieffiGiedih ¥hé MRHAY&RNIdR this
that the at | east one winch is connected to one drive

qescrrtiondesgiiRing pucfesystanes fos tovipgwptergefthei ng oper ated
in the two nodes two separate drive units, one drive

RUther, bﬁé ﬂ@eﬁﬁ&ﬂhla? Béferhsrbdiéld ﬁplﬂéélts@d)flalh éé?@d)fn'ahﬁé wildsro-
and the other drjive unit bejn apabl e of being
Rﬁ‘ﬂfé?fh%‘%‘ﬁc‘? #° 9??&”§%%8H%|"%c$’é"’e%d@ g '§&he high forces
occurring when using an aerodynanm ¢ w nd propul sion
Flgthief, @he irlvehforp mely Ber @tlbddied! Bethe s ef amsedibdynamid wind pro-

dri.ve the win hes nordrto ealet

RHSATE AeNEe G aieseoed ABOS . gtaf, RogC i Gl J880ue,an aerody-
riniglvingdri ve unit either has to conprise two operating
nodes, that can be chosen fromor switched in betvveen

r t eparate drive _uni.ts are pr

Rioptste BERIRET affesc! B 1B Recbs Al oragRSinnG on wdfoay-

rmnfoodhmaptommamrbee\ﬁw tdrnadesdmped)vmme imtrodattognpart of this de-

aer odynam cC ropul si.on ccording to the

ARG Boiegh e dhed Y8 2P ki helfhg dreecond

eranyiithes gsidimg linedsto theebase ypdtiong, gmdlngeﬂmegﬂ]ldmgllme through or

agou I|n ope. of e d lve units to the at | im i
et A gS%BJ DetpeSnPlatis, At ardipg mategtyrs Fd rranee

ihdnehelitdrfsie eforcceopethetgufrgngmxdesaccmﬁurlgam tiffelemt dursativesl of the

thoat he treast,g ired dtr ve urg“t S coug ed to the wi nch

e "P% dPY §UBE PATHNG; 30, ﬁ”‘ﬁ”%%‘@c $1'¢%Bper at i ng

node. If there are two drive units associated with one

Ghimadh/,anmgecniplhis nglbndynmisetbeirwcyorm olielactiar tirhe foraoetrolling

tﬁié lakfo icPvin y\ﬁa %&g[ndi ?? gcfp,bgg B ?é nﬂnétﬁ’ert Qo%an-

requir opera er aspec

tages &na |damp|rr@/ofotheenbmm@uS |oﬁ ﬂE am)éynarmt twin® npd |tBluSngn im-

AR B DB BN P HE FOBERHE S S ERFIREH sarting

andtlamdizg progess. appl | cati ons mentioned in the

i ntroduction of this description describing such

y . , , .
RN 0% PRISE A o UGS ol Rl RRAAg e
tensile force applied to the guiding line at its second end, particularly through a

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.

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
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pul si on device as descri bed above to drive a
wat ercraft. Further, the invention nay be enbodied in

woth@/2es9of an aerodynam ¢ wi nd pro pul sion d@CITaEP2&5/007449

descri bed above to start, 1#hd, fly and/or rescue an
aerody nami c wing. According to a further aspect of
the invention a nethod for controlling an aerody namc

thisiGumbairnlcah W2 sRptetPcondtantlf &CEHdngEs inthelt@sulting force of the
i nt roduct or g?rt of this.de scription is.provided,
F8RHYrRBIC W U@r'?"f@_ﬂ‘gbt{?el‘ﬂ%a'é?"é‘b‘g‘ oftng &HK@?& lingycepstant or
e eOrktamt i the REvanthgéiehtidhiediabol® t he base

platform guiding the guiding |line through or al ong

h Qle durin nd between starting and | anding . .
AT e eterat HRAt P b o comRts s Regng ouf ANd figuiing-in the
glutjig@ e Férﬁﬂelatﬁﬂlﬁﬁ ﬁé?@gtdap@i dtfri?g%{ﬂyirfgmﬁsd blsJWﬁelféfn lithe or no

ul, al dlne a eas url ng. s rern an angl N .
B heut Weflneat the Glnatinen For & EraM Rmeodtaott gis may
H@lﬂ@d%bis@ Foref siftﬁ&@rﬁ,!ﬁfbrﬁ itHEE‘di_Elg_hcéJ B'étWe@h |trhe’lgtebh@g glagorm and

ero na CW | t he ul di ng | ne as escCril pe
tgﬁ%@%é./p'ﬂﬁ]%’i"hb‘rarl’g’b'gﬁﬁntoé@?g?'s a danpi ng of the
novenents of the aerodynam c wing and thus an
It Epstivretentedab Hdubircthiet guidihgline iviayapdlyinhi@ foecendtythengecond

8 AL BB oo AL R DA RSB i
i6 @mmbﬁcﬁfpfadijtusilil:yn Poit heaﬁﬁn%hidb@dfnmm _misllmﬂy: b!ﬁtthbccatsh ﬁ)r the
ine at _its secqnd e articul ar rou
et rile it oA Tt BruwePl the StePe bl Rt Ang dne
seiptforradabeslit 80nt drdegol €, corresponding to the
tensile force applied to the guiding line at its first

end .t hrouah t}| lift force of . amc W.ng. ..
G0 e gt bl Bt 1 SPeBRE A ooy i
phaisel ithregaérodgnathic iwing & wiioldedgsiph askziving gsaembiyfwith high force
rti gge(gr | andi ng manoeuvres. This concept is

Yy

st
arngg?\fvzs establishing a force equilibriumtaking up

the resulting force of the aerodynam c wi ng, the force
lappfuriber preferined winbodinand ah Igast deé iwieeh teorinectdd toethei speond
f A . . for .
G 41 BALE100I0 B0 SOBIELIY AL el el
and hewdingrérs thertradtige icablel arithe) ghidingdinefrespretizely del previded, and
) i- niti , f b ]
4 B U PR e 1 o e L e
atiegtmadecdprlies\eeclow force with high speed and the second operating mode
applies a high force with low speed. Reference is made to the description of the

details and advantages of two operating modes given above.

A further development of the invention is preferred wherein the winch of the
guiding line is operated in the first operating mode during the guiding phase, the
winch of the guiding line is operated in the second operating mode during unfold-
ing and folding of the aerodynamic wing and the winch of the guiding line is oper-
ated in first operating mode or the second mode during the rescue manoeuvres.
The choice of the operating mode depends on the circumstances under which the

aerodynamic wind propulsion device is operated.
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Further, it is preferred that the nmethod conprises
veering-out and hauling-in the guiding |line parallel

WO 2e93vr acti on cabl e during a flying phase, PaitgaPeinI/007449

little or no tensile force 14-sustained in the guiding
line. For a certain enbodinment this may be the case
for a situation, where the distance between the

ﬁdc@ﬁfﬂ@ﬁ) Q{@ﬁér%&bm thé‘ﬁw@ﬁﬁcﬁh Phatthcd 8 henfbad asti®or in
is stil preferred to haul-in the %;Idln

the Hérqsivstoarpmry% gf il GR<SEPtn TR b Judie TBREVEE DY 1BPYG 3

tendiidi fobel tb HEsbbh 0P theaGiting 1IPE the) s@ét@ﬂrbé 5@§@é@ tdiReen
aer odynami c wing in a_situation of instabi For a

thepass Al andEf top of hepgle-Je thisextanddhe plex ey pomee 2
tf-alcm@ devie8Coarib\Ra®y birdbrSeAnes plgﬁ’éyée&%r[gé@ &dp%géa 9 each

| atform and t he base platformis about 30m or
qtherawff'en ﬁmgeéﬁb%awﬁmlmsfbe@wn theanthabss ¢apaple °f aPpW'”g a

tBh &k dbicB8dpdriicliatlivih BAoRius! &Htb tHgiiAg ind.Ne aer odynami c
W ng i sc,: u%fo daewm na@‘g dri V|I"r4f€]g asggn‘gl y wth high

force and | ow sgeed In a further preferred enbodi nent

In@ fugherenabRAImeR-ef the, HW@ET%’U“ {sreferred de grive Kiedrastive device
By R&HViNEa SRy, patticararly herosaag Rdldensyret. t he gui di ng

I'i ne for veerlng out and hauling-in the tractive cable

et i et TE Eraed Endler PubieBpls rosd hodeeive

ddvizeeparticliarly fordmpapeateatddn @f thedtRidipplineesr the tensidnosutieys.
with high speed and the second operating node appli es

high f i
SheiePp s BRG I P leataPR & e PRl v ln BRRE of e Hieuve
deyizeaparticulamydibe pzino tersimovmullieys, igiveh ladbvelevel oprment  of
the invention is preferred wherein the wnch of the

e Lo AP I G, AP bl o AB508S LR Mo o

aring Shase.
théaﬁac’srwda*wwmge,dnmtmdrhe second operating m)de duri ng
unfold ing and fol ding of the aerodynarri c wing and the

,yx%nph Ofshbilg (?gbjérgb%}%lvla vﬂa@v 6 ?Emg&ﬂqwe'np?{]t'h[a%tewce accord-

erating no
manoeuvriegto fhlaen\telntjméumw thhélympexhaw ng node depends
on the circunstances under which the aerodynam c w nd

éoi’u' S's?i eé’})‘ér%gb&w%p\%\ﬁto?‘i'h& FR e rhéht 1 thd Yevice ac-

pect ntion a nethod as nentioned above or
in the mcvﬂmtmﬂwgmvep@em deiinginitigtingofdbe gridig khaseay be
further inproved by applying a

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,

Fig. 5: 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
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tensile force to a section of the guiding line the
section being arranged between the base pl atform and

wonh®/mneyoof the pole. To this extent, the pol @CEEP2007/007449

conprise a tractive device,1particularly a pair of
tensi on pull eys arranged opposed to each other which
engages the guiding line between them that is capable

" Fag. BPP! Whb@saa tsemhétﬁ: {iewcsr, a Rl 67UA 36dnh ¥mBodiment of the
torque, onto the %lgl ding line. In a further enbodi nent

of the idRYiEREaCEAd tPéh"pV‘é?'étH”ed to drive the tractive

device by a driving assenbly, particularly a rotating
Ffigi}l.&led srQu3edn adrodpdnyic iviind §ro|pUSfo€1rde£\‘fﬁ:etﬂ)0&£HrMﬁtsﬁg% aero-

ue and/ t he sile force of tractive
BoowiGol T chiactss o Sirsod cutte! dbealsh Be8 dus apragy-

dgnne wﬁHgt 11evik %rtsm@ntypiﬂlnhiewzo B@ﬁ&qu %tde‘ﬁlng?idtésh hed/bhfixing

escriptijon ail s es of, e .
B8t oehGoertie 1B MRERIN 3P broa Eh b s kg faRle is con-
r@étddemsmegswamgamv &30 Rinaf £ ceeshdesmp dupwitthe dfactiiccable is
clg?l%/g{l gonai)gglflﬁ rrp r?elwﬁ@% glgr%ggn%}dmtcgﬂé f ?ép%rl]s(l:oen agwce ? 00
sy 6@3@’59%% gM|6ngfnea1 Soi tﬁaﬁﬁng‘é@h_ﬁvﬂleﬁﬂ 2151 ?fonhb@ted%/ tHaero-

ccor o the inveption during t as

g icingdahany Surih B bR Gehngeid Bine pedflaBdRT Fro, the
read Gdiifng atmadthéde16evi ce ac cording to the invention
during initiating of t he gui di ng phase, Fig. 3: shows

elReaREEN P Ph 5 Bl Fnd SR EST b (R kgefpetefim 170 vie

gwitich 1608, Tie guidihg liebo\s® is geidbe tmthecmasthéadmél and emwsodlong
detajl, of a second e di ment of the device

tg%g‘&sgjféogto%”@rqsntg .Vﬂ’\‘/%hﬁz’g Fig. 5. shows a

perspective view of a thi rd enbodi nent of the device

Thectadiveagable 14k is wmte«inwitrFitg .sebonds hotvd 42 to another winch

5 108R1be o Tl B, L SRS Rt HAS RS

SVent eI N
vaog & lbcaiad highdfbioge aﬁd gshenatly i feaih ehtheivessel e\moGeaerally, the

p{%gﬁl?h é)f %e S‘erfoBgﬁérﬂ:E%PQ ﬁjr{ Eg?&f?not{) tﬁg%egsee\{ a?ﬁ éﬂ&ﬁgr%adé@%nd

nventl
gqondiganss amth othev |peeanlelerscldqep:e|sselrsyead \aeve) heightaand: oflversgand

tééé?v(i)rﬁqj %gtr?nnﬁ}(:eﬂdintc%n%insﬁ&ﬁ'éé e inlépéatse]tﬁg tér?s%@tfgl%e%l' 8&1"35 fhe
vessel. During the flying phase the traction cable 140 transfers the tensile force
applied by the uplift force of the aerodynamic wing 110 to the base platform. The
guiding line 150 is connected with its first end 151 to a central stick 111 disposed
within the wing for stiffening the wing element. At the front end of the wing, a
coupling section of the stick 111 protrudes. This coupling section is adapted to be
mechanically coupled to the masthead 161. The second end 152 of the guiding
line is wound around the winch 163 that is connected to the base platform 170 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-flying” guiding line 150 from
twisting with other elements, e.g. the traction cable 140, and in order to reduce
reaction time, a small tensile force is applied to the guiding line 150. This is done
by veering out and hauling in the guiding line 150 via the guiding line winch 163
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wing 110 via a plurality of lines 120, particularly
steering lines and/or fixing lines, a tractive cable

woD4d/02e436rein a first end 141 of the tractivePCTUHPRONTH07449

con nected to the steering 164t 130 and a second end
142 of the tractive cable is connected to a base
pl atform 170. The aerodynam ¢ w nd propul si on device

sb0r, 3h5t% SABR dréfRfatly BHstM GinkiphédetarthiRgy terﬂ\guléleréé %mams
end 151 connected to the aerodynam c wing 110 and

indher 9uigiog Be¢ he0-connected to the base platform 170, the
mast having a masthead 161 . The second end 152 of the

Fggurdlmwdwmcels%n@emssamnt 8s %h&mbﬂﬁﬁ‘gtﬂb at ik Peld&licd @ a
a wnch 163 gui ding |ine is guided to the

ResiioR aviera ghe SWH'"le?SSI'%H@“a(t% "}Fa%"’l” %Ge?fb\ﬁvaﬂuﬁgttrﬁ@ the
é@réu:,haﬂa&?)wmyﬂm iRt & \RsiEiaR i rdi4fdbnl ﬁo menrastiefzoMtere the

its second end 142 to another wi nch 143. It can be
W"?Wﬂgdlﬁsebef”tm%g"d &Hsﬁbtot the VPP%' ﬁa 0 FREWar qdhte figure

285y RSN Th GheMrBtivieScabRE fAE drhi rgmafiiy RngMdoaRE @agliveYcable
in front of the vessel 170. Generally, the position of

bceﬁ’éeedbﬁ'@d%?&nﬁ"étfm gnd Ahe &tegfinginit és Pﬁlé( %é§'§e|P”9_efdha” the

|ERJI8 ' Sh Pk NdoC as diah' B SedhoRt figlire BRI BIR iRiicatdd H‘%t the
vessel speed, wave hejght and others and the wn

qwdiRg Rhase tePiha W'tﬁt%rs&cettae|9h'@r"§3a8’éasteh%refeéﬁt§yls s when

tﬁ@Féiﬁalﬁt% |EHYtHh bﬂﬂettra@t.vcséam 14606twWeen tMEbide/plBorAN fEEand
he traction cable 140 transfers the tensile force

t%‘bﬁ‘ieﬁéﬂﬂ BYit { R isighort F‘efsé‘m?easotf‘ethﬁ@hé%rt!iam €0wi ng
110 to the base platform The guiding line 150 is

THemeeglyRg” wluidhg line 50" Bas B&sh Aldled ¢ fﬁ?réﬂélttb ahe rattple cable
r sti e

1 disposed wiithin the w
WPehih il oAl 31T P IR BNoBTle Eeurh 2N B BRGNS ared
foree bi tAB gafdiridihestdoak figdde r ot rudes. This coupli ng
section is adapted to be nechanically coupled to the

TSt fodifta padrs eeiratare Sasle G hah Gl ol dafale

tbageifd[ﬂgaﬂrfem 40 k?lﬁhL?]te tmamtlltdﬂﬁesyud djuiting fareed & applied to the

! -l i ! it t t

quitid i, T80, 7™ GRS ehreS sriinad Sreite sdrofifagic wing has

reacmdrits lbh@mg eoshiby iasgshoguni ndlﬂggrd Bnlur]:ﬁg)trt)er ouitihgl phiaké the
| O ca

ct
e G R ns P TR b St Phesnt™a b3 Arlurd S b dirpe AR hian
sfpee«t eOnlg fa'ptpblmb/ tast séatioglof dheérguidingdinkS0. beThawed-B, partieu-
veerln aul i n the guiding. line 150 vja
e §Ertnms & bndR il el e Fodrpétehodtditight Ao B8pendson
the eize roaltﬂqamd;mamt: véngl the edrethes wpamted enttelsechrad operating
n%c?dgaégﬁying a high force with low speed in order to provide the force neces-
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
rigid adapter element located at the masthead 265. This implies that generally for

aerodynamic wind propulsion devices the distance between the steering unit and
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in the guiding line 150. Figure 2 shows the sane
enbodi nent as shown in figure 1 with the device in a

wopeere where the gui di ng phase is initiated@CTAP2¢A007449

be seen fromfigure 2, the Berodynamic wing 110 is in
a position in relation to the vessel 170, where the
aerodynam ¢ w ng has been brought closer to the vessel

thd Qeestiypametiwing Shaild ®e lagpyodivasteiynthel sarbd@stthaHeight of the

Q%Z‘ibl e 140. The remaining length of the tractive cable
NeBASLREPESHYRY pl at form and the steering unit is

only alittle longer than the I ength of the mast 160,

B g@ﬂinbeiﬁeegmpﬁb@mtbit@@lmg?viaTélbﬁlrélmﬂbCBé@tiﬁgtlhg_ﬁ adrfagged

.. di.ng ase . is to pe jnitiated, since the quidin
R e RE it Buli, e ok osciniifem o dsrg of the
wiRg. tractive cable 140 between the base platform 170
and the steering unit 130 is about the same as the

hej ght of t t 60. T "co-flving" i di | i .

3 s YonchS R ey ey oPe 2 og e Fing 114 (R hali dn i

ordér, to bmigatetai d:dntr?néd/ cﬁlﬁfpsifa iefs tr&da?oqynlaa}m twm;ss'd tfhaf thieagiding
e en. rom e I 0 .0 e ul dl n R R

78,38 FeREingS 28 bl Esmesy neieliS anf At el wing

itsﬁﬁehlh bgretab{l/aj . D@?iz%&hiﬁ lpﬁbkethgh/_afud:h‘:‘ (Ii(t:‘;fﬁ lfs dm!'(;éteq magml deebnd

t he ul di | ne | au I N unti a esire

dnefai s anyife 3 e R e Petul ng”l oo 160,

Thi s guiding phase is continued until the aerodynam c

Ini figgrehdsthe esaingemiets of thediensiop gailléyso2621and tbewwinech 263 are

drb S i 18fd ltaldifoPUhliBgieRN TRE ol fifng I CIb01E BuliRd via &
opera?e In S AN aN operating mode, é;pf)"l ying 1°5W

dulley @68iithdt it iapatesiret. thtdpy of the rodt 26dr Beloasthispaley @65 a

f i di .56 ~in t

Ay 187 B 20T RS, S et e AR iyl e
tveiterrsiorapudieie @é2aisnd R62tht the ménahf263(tbatde conlyeréed to the base
om0 050 o RARERL i Rl 0 BB ARGL Bt o
the baselplatfhen R30.cEhentension quuileyt 262ois betrigedriventbyad radatingkfield

. ) 0 -
Sl RS SN hiloh, o BILETHRL Bl o o
ted guﬂidgnirkl _g“wt extgnds fromathacviegh Zﬁaﬁahjnetblaee platiormry0 to the
AR PEIR 8h58ubaf o VAL TA R 556, Bk o7
o ¢heoglyidiagilice wnder 8 eorstand ow eneipnconnected to t he

conpl enent ary

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.

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
coupled to the aerodynamic wing 310 which distance approximately corresponds

to the distance between the aerodynamic wing and the steering unit 330. The
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rigid adapter elenment |ocated at the masthead 265.
This inplies that generally for aerodynam c w nd

woppeabsPon devi ces the di stance between the PCEHPRENG/007449

unit andthe aerodynami ¢ wintg shoul d be approxi mately
the sane as the height of the pole or mast
respectively. The guiding line is coupled to the w ng

Shioft o’buplmt?’ﬂ? f:aa |@fcohﬁ@cftéﬂtb ihierseéer’mgr@ngﬁw iMsUbth B Wadyethat it
W SUu a the reefin sreuc
R At o Bsioll S Rg ipp e S e HiEeH i g0 and
ﬂxbg Q&h?ﬁetd h/ateﬁm@dcymﬁg :nnwls:sg is ¢Ompletein nyuled mta the steering
or I o_Inttl e a, contr e se of
S ElayteosisBons Tie eBosiaiont oS JighpHEtATrEherhd! isilesirable to
|6aﬁihdengerloume@m@amnt§e31lof%my sytae{hxe ;Bltaltdh@doﬂdlme%u@d b@.tlpl!]lng the
ynam ¢ se can [ r].Nng.. | .
e BEATA el 16 456 Slesfiald 4nE 33D The SREE RING e 334 is
r}a@wfdaw zmslﬁme4 e ird g 51915061th{ét e Idra]éec?dméd] bLIQM\é swgm of the
n I qur e arr enen e ensj| on,
g TR S50 0rns] el realy Gbia Ba AP BB o1 BLEoRto the
si@érm@airincaao GDMtnnyiﬁarﬂNg tdh@ghddilﬁgemgﬁébumsgttwegﬁﬂlpﬂmg’ihrﬁe 354
e ca near (0]
Bion b VediRg ouf ot sBowrp Fau otz Poied Pocfit I g ey g the

a%%’dynarﬂn@waagex:lo vT&meg;umih@mwé 3503 250 continues through
the two tension pulleys 262a and 262b to the wi nch 263

.h d he . d, f
iHaP & R0 BocabrutD abBeruin noBamenf SRR deHsaHegore
m@ té tree |ha6rﬁ|o|nl |attﬁ®rstart37g)andl' FmdingninditiopuAs SMO\EB,ZMelgiJldlng
L t
BE A & toperinaf @ te 1 it BBl HRcteRB e Yo
vgge?eas‘ th;el“r&n@hlmg:ihm:g 3‘:54; FB‘Evedré@bu'ebo: amdsh lobad amfnhltﬂﬁswmfodfm the
at. the at f.o e 0 0
Gl e BeweReeRotnpsd TR A st e e
fixee te ¢ad b@nralﬁﬂclom 1 hl'megsﬂodnm@nhlfiﬁe oinldegumhngoln?t iarfixed to
7 SrEEPRICT Sl i Fins e o 697G Mo e S Siecco e
Rhding engo tia aashﬂhblbcelaﬁmrtéssshﬂycm@a_m glidt allangfthe guidirtgine.
6 e atena B RS aRE apiding! i, ke Aiiad G 8iefizht 38 can
hectslsgledtwhen thie @ouplingdine350ds eotnptbtety hauled in Aed timsnbeguid-
' t t in.th di I

A6 8 coBob e B Ehe PUREE, Er 3 VB  ateed Buping
fetcedd b& ekértaxd totthe aasdydymimnwing &1 0 gia3hé guiding lipei 3BONg

i ne can sel ec

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-
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
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



tively be fixed to the steering unit 330 by a short

coupling line 354 connecting a point 353 of the
woguidizegpol i ne which is arranged in a di st ance PCT@EPRA0TH07449

first end 351 coupled to tht¥®aerodynanic w ng 310

whi ch di stance approxi mately corresponds to the

di stance between the aerodynam c w ng and the steering

BéMg opet8ted TiRes ikt indaeUnhi é&)hle!s raelo&%r%@ \nm n@ht évbéeb Qo the
t he st erlngaunlt 330 in such

Winsh B0 WeR e biten 10 [<ecdued e dhe.o4RIRe 53800 dbe frse drive

JHitesHd the Winch sathampbhésezs |¢w fér’@@rvﬁﬂwoh@h%eé@@o a line (not
cou 5|ng line 354 is conghete haul ed Into

Sowd) pRYPARPY Witkitgiwinag- IRe weCAedrivesl Qﬁ‘éh?hqvﬁ‘)ds capable

Jflbleiﬂg operatdatin a%ecmrr@detthatsapgw&é & a@hetoﬁq@elvﬂﬁrdno&v%eed to
aer odynam ¢ W ng only via 8 urality of lines

the Wi L&)‘!q Ween ke ‘MQF'@)@% éﬁﬁ%’p\'ﬁdn‘@a ‘%‘&9"?91@3%\?%@\% sggond

dmbturﬁ?&d ﬂ%laamﬁbwrshoqawbpmsla v ek Wih higH Sskddtods line
shown in figure 5 so that the force induced by the

(ﬂéﬁwnéﬁsﬁ%@t%WHhngW!nﬁ@ 350 does not act directly
onto the aerodynam c wing 310 but onto the steering
unit 330. During starting and | andi ng manoeuvres the
coupling Iine 354 may be veered out (not shown) to
allow a direct pulling force to be exerted to the
aerodynam ¢ wing 310 via the guiding line 350. Figure
6 shows a perspective view of the third enbodi nent of
t he device accord ing to the invention in the starting
and | anding condition. As shown, the guiding Iine 350
is nowdirectly acting via its first end 351 onto the
aerodynam ¢ wi ng whereas the coupling line 354 is
veered out to avoid |l oad transm ssion fromthe guiding
line to the steering unit 330. The first end 351 of
the guiding line thus is fixed to the central stick 3
11. The second end 352 of the guiding line is fixed to
t he base platform 370 via a winch 363. The coupling
line 354 is connected to the guiding line 350 via a

sl idabl e el enent 355 which can slide along the guiding
l'ine. The sliding novenent between the guiding line
and the slidable elenent 355 can be bl ocked when the
coupling line 350 is conpletely hauled in and thus the
guid ing line 340 is connected to the steering unit
330. This will prevent a direct pulling force to be
exerted to the aerodynam c wing 310 via the guiding
line 350. Alternatively, the coupling Iine 354 can be
connected to the guiding |ine 350 at a defined fixing
point. In this case the Ilength of the section of the
guiding line be
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tween the fixing point of the coupling Iine 354 and
the central stick 3 11 nust have at |east the length

woahowied3di st ance between the central stick 3 PCTARAVTIOET449

steering unit 330. Figure -2&Ghows a schematic view of

a detail of a fourth enbodi nent of the device

according to the invention. A wnch 510 is connected

to a first drive unit 520cmiis o a second drive unit
(not shown) via a coupling 530 for selectively

coupling one of the two drive units to the wi nch 510.
1.n fimpro@ynani® @irfd gropuldibh devide| garficilariySForcwatepdrfts, Compris-
the coupling 530 to the winch 510. The first drive

uni t"%20 is capabl e of being operated in a first node

t hat. agrphéredyrarhio WindbeEhg comridetad tgla ste@td drit lbdredbalow

510 when the, wi nch 510.is coypled via th [ 530
Do t haRR ey Va & B SR s e B RS

a | ow dryerarantivé lildsgh speed to a |ine (not shown)
associated. with th i,nch. Th d. dri it t
oo eyl e, Wher L fist SBE oL FE e cle BRRS shRScted
t hat apphé sefndugibatidaGacornt ért dfare FaetR@ dablet beng\tdre h

510 when ., the w nch 510 is coupled via the coupling 530
to then?é%‘{;tﬁoamia?ﬁe\/@a M and the winch 510 thus

aEpLi )etﬁe aaefduynémaminwrr]\bhiﬁbiagbeiﬁcﬁﬂﬁdmtwpraﬁlbiwmr( %m"terates
shown) associ ated, with the winch. CLA 1, Aero ani.c
wind DUATEPER iR Ui ptthe s calls What HendpAc-
conpr i reclidrdis-abant gepethiicLan to thvé thactiveicableconnected to a
st eeri ng .Hni tl. I %cat ed eI%).\‘g{ t he a}ergd%nam' cC,WM ngcavj a a
pl ural 7 Bydie linp hawing 2 firsh eng connected Iaine RereqvRaaTe,wige o
tract i toehé steedng anit,r acti ve cabl e, wherein a first end
of the tractive cabl.e bejng con ted tp the steeri
oni ¢ OB Belnetarnarge B ihase PRI TP tA Mgt vl
nect echdaa an fopstepoid $erving as atdoekiag pothy faxnhe agvodgnamic
havi ng an aerodynanmi c prof.ile which generates an
upl | ftq""f‘gndg’gr'? ﬁpétnﬂ'@ %ﬂcﬁaﬁ‘?'f‘%n of the traction cable
wherthblxetenized irotvatla secid enal of sSheadpaidihg [iee Fecutinedtiedito the
the tractive cable, - uiding line having a first
end YEORAIAPEn SLEnS Aed BEWBHD Siehe i gRarY fprpRuvreS
St eevhengn tivg 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.

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
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
aerodynamic wing in order to change the aerodynamic profile or dimension

of the aerodynamic wing in a manner that aerodynamic properties are
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- a pole being connected to the base platform
particularly a nmast with a head on top, the pole

woetnmizegp9as a docki ng point for the aer odynanmPCT@EPRE7/007449

during starting and | andi ng21characterized in that a
second end of the guiding line is connected to the
base platform during and between starting and | andi ng
MaNQAHNGRS eV iipift fHReds FeliuBed WhBg tHeSredindlmtbst 41 PHbIRd
or along the pole and is capable of transferring a
tend?l e force onto the aerodynani c wing at |east
during starting or landing. 2. Aerodynamc w nd

‘ghopul si on device according to the previous claim
er A1§P09RE@NtE pind FHHEI“'B‘P”tdﬁé'C@ aren” ﬂ'@glt? e nrgwe%?@m ed

t 0 @hhiadtedized irf ﬁhﬁﬂ!h@gr@eﬂmihesgﬁﬁdlﬁ@ﬁlné 18 doRfected to the plu-
aerodynam c_w ng, particularly a central stick, and

t he r?'BboBﬂeef'P%'"Eﬁﬂ t@ eﬁ?@‘r*@ﬁ%mv i® s 94ing dRe-adapt er
el enent adapted to nechanically be coupled to the

stiffening elenment. 3. Aerodynam c w nd propul sion
Revi ACTRBPGIUE WK RIoBSIOBHeyiRe aprasding (R 0pe &f the two previous

charcfih 8 dhapstténkethitha tHdl plarlidytoy réa‘rngqxﬁéé Rt ldae aﬂtlélly
| ocat ed across the aerodynan1c wing in order to c

nge
t he S4idedAJonand & Iffﬁngfq ¢lemgpt SHChES & qﬁqtra* stick secured to the

aer@@yd@ﬁh,e"d/\ov.nﬁ in a manner that aerodynam c
properties arechanged, e.g. the uplift force is

reduced when the reefing lines are hauled in. 4.

gher ohehedirianiié Wehdsrepulkidh @Bvide ¥tesrding ¢ bRk BOthkahreB Qrevi-
previous claim characterized in that the first end

i
t he OYBICHIMY FPREGTEEE dhALGERIELTHY PEPYENIAg heylingrin of the

r eefrééﬂi\g' linBE & Bloekihg Gtat® ahldi bﬂtﬁmh@ haflildgtif ©f Hel rdifiry lines
line. 5. %ﬁﬁgdynan1c wi nd guIS|on devi ce accor %
to dhé “Bf’ INgRate Va2 e t@n MiRsIonQRRPSLion el ueen 'ﬁ‘e lu-

t hatraltt;P 6f felefifiglindsyarfef the Gt ieR@ of thefuidirsg Me. | east
partially guided along a stiffening el ement such as a
central stick secured to the aerodynam c w ng. 6.

7Aer ohghedyinanié Wmdr-b"r@mlél&h ABvieE ¥t ERdiAg wag&v &ahé @rémmSof
characteri ze

the three previ
bl oClaTS EPEARRZSHT e UIE P S A PR GonaR. RACHERY P e
li n%&opbé’lmésbérﬂﬂckﬂ dghast lvhged pivatal Eduphiflg fathkibage patfofm to

the reefin
IS the mgst and brmg it into an essentially horizontal orientation.

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
claims, wherein the tractive cable is capable of carrying high tensile forces
and/or the guiding line is capable of carrying low tensile forces, particularly
tensile forces of about 0.5 — 3%, in particular 1%, of the tensile forces of the

tractive cable.
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wothe/@2r939t end of the guiding Iine.

in a non-bl ocking state via a |oad transm ssion
connection between the plu rality of reefing |ines and
7. Aer ody REFTEP200U7/007449
propul si.on devi ce accordi ngg2o any of the previous
clainms, characterized in that the pole is a mast
el emrent, particularly a tele scope mast and/or a nast
1Vi NBeradyHarié dindcCsroplisiag devick Aecdramg tdbay bothEprévidu d
the mast and pring it into an essentially horizontal .
or i SAIBE; Yhereln a NEpYY FARSMHSSIR; ing a.ap%m trgasmission line
accqgg ficn@del th meYguiding e previ ous cl ai ns, characteri zed
inthat the guiding line is inserted into the pole at
the top, particularly the nast head, and is guided via
A1 Pul A@¥dyrimidQinhropirsion Welide BESHYING it® Bnyl BMhE §revious
according to any of the previous clains, wherein the
tracddiP& cable is capable of carrying high tensile
f or charaRRsHzes bly Recoupiiky e8mehi@r b@le@tﬁ/@@mxﬁ\fg(lﬁe galding It to
low tensile forces, particularly tensile forces of
abodbe BtesriNg YOk i n particular 1% of the tensile
forces of the tractive cabl e.10. Aerodynani c w nd
ﬁiopulsion devi ce accordin% to a§§ of the previous

-ai rRCTONNATIE Wind RipgpsiondEYiRe AL ing t9 PRLOLhGPapvioys
POWRaitnk JRSHE Sreb@Blel dfittaimns), Whetditlg Gettibnt dTeh&gguibing Bine ex-
i ne. . Aero amc w nd roRuIsion devi ce ,accor di ng
to éﬁ“f} etygen ﬁ%&ﬂss@éa%ﬂaiaﬁg,t & IoRr A hePels @gdyhesein the
CoUoldEbraprisd i trdctive GeVies tthates Yagdbld eragplytndga tehsh@force
line to the steering unit. 12. Aerodynam c w nd

pr op@fiis 8%F98vi ce according to any of the previous
clainms or the preanble of claim1l, wherein a section

of the iding line ex tends, between the base platform
Tha (ARISIENSE WILPTRBYIS0R JaVisR BPETTHing e hedtTevienpAITbe s
? t rvafaréi?qwéiey%tme{dﬁpibaﬁs & tpaie apt%?gien 2&”@3@@6@% @pposed to
ensi | e orce (0] | S sectl.on,. . er na cC wn
pr o;ﬁ?PE CHIer 489 epgaging HPQQ%‘B"Q fing H%tWﬁP%gfl%‘bé"’rplqr%'f‘rﬂt PeaSt
wheroniebf thietehsiah puNdysde eagabld 6f #bphaid theftedsiBForesd via a
pul | eys arranged, ppposed to each other and engagi ng
the't GPBioﬁﬁ’tﬂgﬁé"dﬁg&) en them wherein at |east

14, Aerodynamic wind propulsion device according to the previous claim,
wherein at least one of the tension pulleys is being driven by a driving as-

sembly, wherein the driving assembly is a rotating field magnet particularly.

15.  Aerodynamic wind propulsion device according to one of the two previous
claims, wherein the tension pulleys can be set to a mode wherein they are
free to rotate to follow a movement of the guiding line or the tractive cable

respectively.

16. Aerodynamic wind propulsion device according to any of the previous
claims 13-15, wherein the torque and/or the tensile force of the tension pul-
leys can be adjusted, particularly to compensate wear on the tension pul-

leys or the guiding line or the tractive cable respectively.



10

15

20

25

30

one of the tension pulleys is capable of applying the
tensile force via a torque onto the guiding |ine. 14.

WOReMdyIaNn ¢ wi nd propul si on devi ce accor di ng PCa/EPR7/007449

previ ous claim wherein at-23¥ast one of the tension
pul l eys is being driven by a driving as senbly,
wherein the driving assenbly is a rotating field

fragneatere@jﬁahwbvafd propdibion Aemeélwaﬁamgwb EY @frtaa preicus
devi ce acc g go nF of t preV|£ ﬁhﬁlns,,
whe®&d'"RS Ch et%(ﬁ mgle 0319 qByls W 5??'% esgpopgend g tractive
V\ﬁfWetrcﬁ'b% atnhlgy tRe Qeédne%nti(bflthﬁt gu.@itng ind QinlyOMh@n e [ claim
0 € gul |n e ragti ve ca

r espe8fd %a]”?c ddo %?qﬁ?ﬁ%tmr@ v ﬁ'de%?t&ﬁﬁl"ﬂ?ﬁhf°6¥%?f5@ -out

acc @rndlrfégnrtg:maﬁa trattiviehsably eMhe ?Eldﬁigainﬁf&eééiacﬂlﬁely VdhaFLtdt-
/or the tensile forc t he tensi on pul

the .tor nd

| oy i i Biiptlees pheinen qouPPS pih cbgeREADe TREP

fn tvfnéré.ﬁ lﬂ%bfli)r@t @;béraﬂu@’r&o@dlé ab;bn%swwlf@r@e Iwithehigh s;sdw and
ractive c e resp ive mc wn

or Pt S5eoh RO I R RIS SISt oreB M PR ous
clainms or the preanble of claim1l, wherein the second
end of the tractive cgbl e and/ or the iqg_‘ond end of . the

@uu du‘}?ng\f'ﬁS“C B’fﬂdyprﬁﬂ Riop dewiee @ﬁ@or@ag ErRrgvious glaim,

?Onrwnﬁfaﬁﬂertz@dﬁT@labgf’e?tn%a%t boe mriuﬁas tadnrie?ﬁa‘dtto @ngldwv@ ahit
or vee an au I N e ra | ye ca e or

| bt 276 the A rie SR i Sheb (it baingi e LAeE i the afje Prodehar two

t he s%ba}aﬂﬂéahvé)ﬂkﬂtﬁvurfé phovidede Ghié BRasiuni ﬂsehné wpauworbﬁelmggop-

er el t he oper a 1 OwW

For cRBtgh i (55 Btesend s St Seie JAlBE e ARG ot i op-

appldratedan megsl@cbﬁm fapdel th | ow speed. 18. Aerodynam c

wi nd propul sion device according to the previous

claim characterized in that the at | east one wnch is
’Kmnn%r@@ria@i@%dtbrbytﬂswﬁidbw@@dcéd]&mg@ib thedrevieusidlaim,i s

ca e of bei ng, operat ed e two. no

s o aie Yy ReRa e TV PRI 1 547G O0 Foupling fo
bei ngldeapeP euplihgodieng tHeptwerdiive diniteitd the at igast oveddimcand
the other drive unit being capable of being operated

in the second node. 19. Aerodynam ¢ wi nd propul sion
alevi cewatearaflicomptising ba derdiynami wihaprapusion deyidersccording

separate ive n|t further conprising at | east one
coup? PRg {51@ prevuousc

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

previous claims 1-19 to drive a watercraft.

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

previous claims 1-19 to start, land, fly and/or rescue an aerodynamic wing.

23. 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,
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sel ectively coupling one of the two drive units to the
at | east one winch. 20. A watercraft conprising an

woeddyIsani ¢ wi nd propul si on devi ce accor di ng PCO/EPR@ 77449

the previous clains. 2 1. 1%% of an aerodynam c w nd
propul sion device according to one of the previous
claims 1- 19 to drive a watercraft. 22. Use of an

aﬁr odyguiiecting A firspeaPut & iractivéedbleao mgédﬁfgyuﬁip%m/ s6d-

the prevjous clains 1-19 to start, |and, y and/ or
rescue°’édne'%ijz?f813?lﬁﬁmv@ ‘iﬁ%l?gt.o ahase\Ylation?: f or control i ng
an aergyeatifigca MMsend 6P ligingMing & thetaerddinbhidvingl of to the
for watercrafts, conprising the steps - connecting an
aer odyH&HMI Withg to a steering unit |ocated bel ow t he

aer odygratiding\d pfle Yeingxophéttéd td e ®hsé plREGrm, particularly a
parti cul arl,ﬁ1 sFe%{i ng |ines and/or tractive ‘bi nes, - .
connecTRHGVY 3 NPRY ORIRP: §EVING3SA FeqkngRaintdors the @gEpdynamic
st eer i WiglgWurihg 8fetiry slapdiAgend of the tractive cable
to a base r‘%letﬂtform tgonnec Ing,a first end o

: , f a .
gui di nJefingeng §ighh af the ASEIRAYAATIC Wing giadhe stpefipg unit,
sLngbmtdﬁlzba]?yth@gt@ygdi ngI a IOOl e bei ng connect eddt 0
the base platform parti arly a_mast th a head on
o, SeAvPHINeLA Sehanb e tisoayiding g e e Pk MatiTen
Wi ng dyliding tiss Guiding In@tolighnéh dighg the PoRediring dndeetween
flight of the aerodynanmic wing via the steering unit,
charac?t%'?t'f'géﬂd%ﬁdf MEPRPYTeS, connecting a second end
of t-hemghddingthel teRglleifercean tHeegUrais@lind &ddording to diffevieflt fugic-

the guiding line throu or, al ong, the po)Je during and
ot vaaionerie AAIEAUNS T AR SN Bndi aegovTes.
the tensile force in the guiding |line according to

ifferent func tiong of the quijdi | | ne | east

ur i SRPS BTN o MedhiaY G Pl slerstenced by i Hen
accor dAd]gsttr@ thé taen@n@fdrcmSpglﬁlieai¢t<|slrtheo¢mdﬁai@tinaef]I éziachéﬁysnd BAd,
step -. Adjusting.the tensile force applied to e
Sut 0 g TesAnse e dEauEdae enbed § PEBuERGAE &t st end
t ensi | tardughalee aplil ford dfehd Aerogynamio ging sethat a ickRaih itérssile
end . . . e . -

force is sustained in the guiding line during a guiding phase as part of

starting or landing manoeuvres.

25. Method according to any of the two previous claims, characterized by the
step
- 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.

26. Method according to any of the previous claims 23-25, characterized by
the step
- Hauling-in of the guiding line via applying a force at the second end of
the guiding line during landing or in order to rescue the aerodynamic

wing in a situation of instability.
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through the uplift force of the aerodynam c w ng so
that a certain tensile force is sustained in the

wogodizen3ol i ne during a gui ding phase as part ®CT/EP2007/007449

starting or |andi ng manoew2%®s. 25. Method accordi ng
to any of the two previous clains, characterized by
the step - Veering-out and hauling-in the guiding |ine

ayar alNigthod acédi8ing tat6hy 6the pRdvioudltlding 23-46, XhaGicrRias®in
wherein little of no tensile force is sustained in the

gui dp3uring @ starng RBR%Fod according to any of the

previ ome aekcy gﬁﬁm@mﬁéus Ghreldes using 2edtiving 4938mblyalittr high
Haullnglno t he ding line via applying a force at

the selfYd & do‘%ﬁp??ﬂe guiding line during landing or
|n order to rescue the aerodynamc wng in a situation
instability.27. Method according to an t he

%53( eviMetsog PS‘FQFQ'“Q@Q 2By OLhEPERMIQHS JSiZ-4 h&{‘ar@ﬁﬁ”ﬁ@d By

st anké sgpPhase - the aerodynamic wing is unfol ded

using a dr|V| ng assenbly with high power and | ow
spee royiding i {§5HORR WBIChicRENedechinhe seeafl §iideRfithr, active

cl ai Mseabie Ad/octhalseedrRy éﬂoﬁ@lr thaﬁh.amgs’hs porveBr.ﬁgJodt Al Rdul-
| east one wi nch connected to the second

t r act i P8-S tEachkeirahle op heidinglingni@seectivRl. gui di ng

l'ine foperdfg tHéthq)éHst Bhé witklih Reo oﬂ;é}aﬁrtgembaa&tvméeem the
cabl e or the guiding line respectively,

the atfin Pte%&etrat&sem%’%ewlseﬁ a1 f?fﬁ%?”&f‘ﬂ*ﬂj‘ ?H?&é@”dmg%ﬁ%d
the figpsdratiieehodé BEpIBAEHIGIRRIrtEWitRIowoshdedr ce wi th high

speed and the second operating node applies a high
force with | ow speed. 29. Method according to the

2y, eViNethod haddriinghe tHR pretibes ¥hine wHekeih e @inicH ohthel duiting
|soerated|nt flrst operating node durjng. the
gui dI'P‘ﬁgS ofpraled "Hh? fistrAgry gtfﬁ%"’g‘ﬁirtﬂ‘ﬂﬁ pidingiRhase, the

openah@tbfithe bhidingamens opdrafedtin i seedad 6péﬂangg uf&jeld@hn@

andfldln fthe?%rodnmcwln and the ?

t he U@?ﬂ oldlng of the aerodynamic wing and the wnnch of the gundlng
line is operated in first operating mode or the second mode during the res-

cue manoeuvres.

30. Method according to any of the previous claims 23-29 or the preamble of
claim 23, characterized by the step
- applying a tensile force to a section of the guiding line between the base
platform and the top of the pole wherein the pole comprises a tractive
device, particularly a pair of tension pulleys arranged opposed to each
other and engaging the guiding line between them, that is capable of

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

31. Method according to the previous claim, characterized by the step
- Driving the tractive device by a driving assembly, particularly a rotating

field magnet.

32. Method according to any of the two previous claims, characterized by the

step
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line is operated in first operating node or the second
node during the rescue manoeuvres. 30. Mt hod
woaowand3ng to any of the previous clains 23- 29COEPRIIG/007449
preanbl e of claim 23, char&ferized by the step -
applying a tensile force to a section of the guiding
line between the base platformand the top of the pole

wher.ei Awdjhétmgnﬁé %ré@é@ﬁd/@%eaer‘ié’lé%rbé( of the\tiaeBve device, par-
particularly air of tensjon | eys arranged

oppos ettfu{%'yé%ﬂmaﬁmf@rte wear @ﬁ@%gwﬁ&gﬂws ogd?ed'ieﬁ@on iPHUkeys.

3t wagathbi abtordingtto by Sﬂﬁél@hﬁn&fs Rk YRR, @hér%ﬁféhk&i in
force, part|cularly via a torque, onto the

| i ndhatgignals\andierepoeer graitranpriited ¥ia AT EAl B@%%‘I”ST ?rf’ower
chaniag irideadn e ddidinglie - Driving the tractive
device by a driving assenbly, particularly a rotating
field nagnet. 32. Method according to any of the two

3. eViNéthod haddiBing 40 ahP6f tAE ipFeibuUR)cldime, SHaPicter¥lidUs tHalthe
the torque and/or the tensile force of the tractive

deviguidinglifje ig fixed tarthe stepring ¥pik ALt Redweerpstatting and landing
gui & fHe wihge or the tension pul leys. 33. Method
according to any of the previous clainms 23-32,
characterized in that signals and/or power are
transmtted via a signal line and/or a power |ine
included in the guiding Iine. 34. Method according to
any of the previous clains, characterized in that the
guiding line is fixed to the steering unit at | east
between starting and | anding of the w ng.



