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*159159* Watercraft having a kite-like elenment The invention relates to a
watercraft having a 5 kite-like ﬁmﬁwﬁmwmumm h is connected to the
materpraft Woy 280BAWSEI94 . I N one wat er ecfEpP20WeY 0495182102
Al), it is possible for the kite-likessbenent to be connected 10 to the
matercga{t by a FIuLallty of hamsers In this case, the kite-like elenent
IS use o propel the vessel ase.this, propul sion system
can be operat ed exclu@PG%F9r5§thﬁHln8r eF%EefE ke pF&S&F?an gysten1usgs
Eﬂe wind only to a?SIFt the 15 mechani cal propul sion systemin order in

is way to _.,save.fuel or to rease the gpe e el erent can
be controll eq‘aqeoy f’ﬂeeB‘FﬁPgl [ t]'JeriCaf eé‘h%:wvs{.é!rgs P e‘g? ItLjFralt(ht'of hhlgaggrseéhrgve t he
di sadvantagesi theoweiles elem@mtth@?lﬁhstsbéoﬁaﬁpéédlﬁoa aaFRAratt
i ndi vi dual | 3,20, ign@eger to retrieve or to deploy the kite-like el enent .
I'n addition, the pIuraIity of hawsers could also becone entangled. The
cited docunent therefore also discloses a watercraft. having a kite-1like
el erregtd OL thechgpe IBsdpnkdoivni tweddngrafit WiWOhodrlLy28A8 23)hawser i s
provi de y. means _o h t s{. d o] er ~ay@l ddoveyer,
thi s has thé‘ﬁlgaﬁeé%}ggéﬁ?héﬁﬁ?h E?tél E|Q1 éﬁ%n?ocgﬁ gggFEn r be
control led diw ethey. wageriivaiohj brt aofpllhéalh'VEntOiformﬂss%Es cr &t &

wat ercraft havi ng @& tadd e kel exnrinedfc t he t upedmesd| ogsrﬁdpel nlttmal ly, in

which the kite-Tike elenent can
vessel by wrrfnd ?_n bw ic Cmtc:ra.g;lel e%del | l%%%% i%n 3ssystem

can be operated exclusively by wind, or else the
propulsion system uses the wind ‘only to 'assist the

15 - mechanical propulsion'system in order in this way; to
' save fuel or to increase the speed. The kite-1like
element can be controlled by the plurality of hawsers .
A plurality of hawsers have the disadvantage, however,

_ that they must be hauled in and paid out individually
20 in order to retrieve or to deploy the kite-like
element. In addition, the plurality of hawsers could
also become entangled. The cited document therefore
‘also discloses a watercraft having a kite-like element

of the type mentioned initially, in which only one

25 hawser is provided, by means of which the stated

problems are avoided.

However, this has the disadvantage that the kite-like

element can no longer be controlled directly.

30
The object of the invention is to create a watercraft
having a kite-like element  of the ‘type mentioned
" initially, in which the kite-like element can be
controlled deliberately.
35

The solution according to the invention comprises the
kite-like element being provided with adjusting devices
which are supplied from the watercraft with power which

is transmitted in or on the hawser.
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The sol ution according to the invention conprises the kite-like elenent
bei ng provided with adjusting devices which are supplied fromthe
watercraft with power which is transmitted in or on the hawser. *@0002*
WO 2006/ 027 1wzt 2002 /02PCH4 EP2005/ 009530 2Adj usti ng dewCTAEP2a06/00e520 or e
provi ded, by nmeans of which the shape of the sail of the kite-Ilike

el ement, theqinet dHCRINGLE, mntngré@byes,pmd@eflng meaeeesses and. .
t he I|ke can be chan ed or Process

d
can be carri%elyt th Lﬂ%ﬁ%ﬁ%é@ : gﬁyskgénstgfggg %&F? gﬁ C?E%%Q% % he

kite-1ike element;nb;dandetmah9394xu¢pendmglyvaadeantageeusrdgﬁxmglo from
Lhe yessel. $PodliseCastn Gherelecll MoRlamRola sendgtag signals to

the 10 kite-TT} me er, a power s require for the
adj usting dewhtes. cageor dily CentHel n@é@Fﬁ@ﬁ Cﬁﬁlsbﬁom%%r%U%%lyJW% now

provi ded fr%é&ﬁaw&ﬂwaf}gy h&a B8 PEECI SEnddrOI p')fb\hh@e@av@rer tﬂé I n one
advant ageous enboglnent ower transnlgglon elenent whi ch. ¢ ts t he

wat ercraft ant-€h llﬁ?teqy Nt eREnt 1 3%t t &AHED t 05t h Havket nyanot her
enbodi nent, ddreaheageouss by trwiforfiroh &heensissel r eSnstdmis mmm#,

transn ssi Ontﬁéfgeg[ SHGh SOIRGLs LHe o208 CLREAIL; A 4 Mokl | ke

el ement. The power transm SSion enent m an el ect cabl e. The
el ectri é&l c%b¢% hh&elﬁlﬁﬁ?§tea§§WQW¢r¢mﬁtP@ﬂ?érSuﬁéla'é%ﬁtﬁﬁﬁ9%¥%§ cabl e.

The entire hmethaSa@quﬂstilﬁigusa@}m@.e sesppaed Otocaﬂr@mﬂvdlﬂi‘)?onj n a
hawser such ag this, the hage braids lie aéal onq:anot P and are
hel d t oget het2bf| FOBFT a SeRBg. 15 rPo‘t’hP’s’°Xé§8 l§§°\7\}af?bef ST Fhe

brai ds can beo Béepreccaélynspf|®n|nhemhawserhat one half of the

15 In one advantageous embodiment, 'a power transmission
element whieh connects the watercraft and the kite-1like
element is attached to the  hawser. In another
embodiment, the hawser is in the form of a tension-
resistant_power transmiseiOn element which connects the

20 watercraft and the kite-like element.

The power transmission element may be an electrical
cable. The electrical cable may in this case, in
particular, be a carbon-fiber cable. The entire hawser
25 could thus also be composed of carbon fibers. In a
hawser such as this, the hawser braids lie parallel to
one another and are held together only by a casing. In
this case, by way of example, the braids can Dbe
electrically split in two so that one half of the
30  braids is insulated from the other half, so that the
carbon-fiber cable can be used for the forward path and
return path of the electric current, and there is no
need to provide any extra conductors. In this case, the
braids which are used to carry electrical power can
35 also at least partially absorb the tensile force.' On

the outside, the cable is insulated by a casing.

If the electrical cable is in the form of a hawser,

‘then it can be provided with appropriate reinforcihg



30 braids is insulated fromthe other half, so that the carbon-fiber cable
can be used for -the forward path and return path of the electric current,
and there is no need to provide any extra conductors. In this case, the
brai ds whi clwoaceosgeszis: carry eIectrLcaI-pomer can B3r/3P20 081 00 ek
partially absorb the tensile force." On the outside, the cable is

insul ated by 1casidg. whtekheneladddd cad gableaesitnwihe fserfhiefienthanser,
then it can be provided wth appropriate reinforcing WO 2006/027194 - 3 -
PCT/ EP2005/ 6(?95%‘01“3 "wires in order to provide. it with sufficient
tensile strength. Electrical power can then be transmtted through this 5

power traner SS&%‘;@%P&?B% ek’ o h@h%‘ﬁt SeCl@fdnsh Or die tiﬂkbﬁ?h' ke ied ement

in order to supply el ectric power. However, the_ electrical cable
can al so5be REKSY tiearlﬁﬁmﬁf-@nccﬁﬂtqﬂ%ﬁntsl §Rans theo W HRr SRR &Y cF8f t*1D t he

kite-like el}&@éﬂht@vey@ﬁent helseoeaatr eb sugnaks icowlith Elertya del
transmtted, for exa

n_anot her dvanta nt, the
power  trandAYES ont! g{‘)’%ﬁﬁﬁt |t§1€a ﬂ'%‘f(’fﬁcéaiuﬁgb A 11 ggg%(?] Btgﬁg%e[b@
transmtted ttchrbl:rgﬂnsrhhtscpnmplt redrgmalss | orem 5tee ewehert:eatfhe tiei tteh ] i ke
el enent, actyfiG O APPLPGREALE HBRELBL] NGBkl deistg nENg ReNEId

transm ssion’e i N anot vant ageous enbodi nent |s an opti cal
wavegui 88, il grarke ciraRseithed gl Y PXPEPICL| B¥t*24kCt hen be transmitted
through this pOV\er transm ssion el ement, and can be converted to

el ectrical power suitable.tra sducers in e 25 If
t he power tr%sm%%?%eﬁl enﬁﬂf’agﬁa IEREShawsSEr oarléne cdnb I%%c? orm a
singl e el enentandmiessidn s eflesentts im al ebkexbbely faivec cﬁiaéluF-ldncFFéthg on

the w nch '%ﬂﬁﬁ?'?&: transmitted through this power transmission
15 element to the kite-1like element acting on appropriate

operating elements there.

The power transmission element in another advantageous
embodiment is an optical waveguide, in particular a.

20 glass fiber, Light can then be transmitted through%phis
 power transmission element, and can be converted to
electrical power by suitable transducers in the kite-

like element.

25 .If the power transmission element and the hawser are
| combined to form a single element, then this results in
less aerodynamic drag. Handling on the winch is easier
than if a plurality of separate elongated elements had
to be wound up or unwound. This also results in the
30 hawser/power transmission element being lighter ~in

weight.

The disadvantage is that the power transmission element
and the cable must be capable of expanding to
.35 approximately the same extent and this must be true
over the operating temperature range. If a flexible
tube is used, this must not be trapped on the winch by

the cable when on load, or while being wound up.



than if a plurality of separate elongated el enents had ~to be wound up or
unwound. This also results in the 30 hawser/power transm ssion el enent
being lighter in weight. The disadvantage is that the power transni ssi on
el ement andvd h@osabbeisaist be capabl e af -expandi ng PET/EEZHOGHPP BRIt el y
the sane extent and this nust be true over the operating tenperature range.

If a flexibleg §ubesi #sqshsditie Must sabeche theappa@d ot tdresmiseiony  the
cabl e when on | oad, or while bejng wound up.. WO 2006/ 022194 me? s

PCT/ EP2005/ COUSBRRT | FUFR i3t L HoSaPhIFE RS % et 2P e Soner T anant ssi on
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hawser, the power, tra 1.8SJ:0 e : I 6 Stdp tedt can
slide with r %%Ec?et%gﬁ%ﬁgahgﬁgér Qﬁ%}:l égg?ﬁrlg%lgc%e?g%ﬁ by a i(??dti:d)g
layer, i5 ttie poamserr aRBAPSSRBNPEl SFBALVISS &% dhgtd Sihi i He hgwser.
PouEr 1T aner g B e nen: ol v bondef. 6. o6 .anot bary 10

. el_enmen can be adhesively bonded t e ot 10 If
a flexible tRMESEE- uddd, MhAY's PE eXHRUT n%éloy,_ ?‘%ﬁ)ﬁo’ﬁ]ymage?gi s,tZ% p%]%g(;ur e,
since in thisxease,t htwel rHawsmt  apdeshig eppwet h¢ ransriilsise arubel @Pevent s

Kinki ng or é’:iil”gﬁ%”thé?ib@lgr‘géﬂﬁédee‘eogheﬁahothﬁ%.DOWE*r transmi ssion

el erre_nt and awser are separated, but are connected to one another,
expedi ed y by- brackets. The advantage is that the power transm ssion
telhgrrggs\e ?ndtibeahgm@g&bme?/th@éei%Oucgea‘df,ertems eixyp axnepedi eaphpi hetdeby if
_ ransn ssion el ement can nove.,relative to th a ' h
is no need t3 tEE S cHITE S T hemRETi Nyt h%‘ls datd NEnBa"EREernal there

pressure in the "flexible tube prevents kinking or
- pinching.
15 o . _
In another embodiment, the power transmission element
and the hawser are separated, but are connected to one
another, expediently by brackets. The advantage is that
the power transmission element and the hawser may have
20 different .expansidn capabilities; if = the power
' transmission element can move relative to the hawser.
If there is ho need to take account of them having the
same expansion capability, better material optimization
is possible."In addition, maintenance can be.-better
25 carried out. The disadvantages are ' that the
aefodynamics are poorer, handling on the winch is more

difficult, and the weight may be higher.

As an alternative to the use of brackets for attachment

30 as mentioned, in which <case the Dbrackets are
: expediently secured against sliding on the hawser,
attachment is possible, for example, by means of
'splicing, a Velcro strip between the cable and the
power transmission element, bindings, fixed clips or

35 sheathing (wear-resistant envelope). The larger the gap
‘between the power transmission element in the hawser,

the greater is the aerodynamic drag.



sane .expansi on capability, better naterial optimzation is possible: In
addi tion, nai ntenance can be better 25 carried out. The di sadvantages are
that the aerodynam cs are poorer, handling on the winch is nore
difficult, awd2ole/0e7git nay be highers As an al t erpen/BP€00B/9051/kse of
brackets-for attachment 30 as nentioned, in which case the brackets are

]gxpedl ent. : y ﬁ@cuh@d I@eG@éféhﬁt aglli dmw gawblkae dwm:,ssblaiﬁ aehemehti wfEossi 3| e,
or exanpl e, means a Vel cro Stri et en t e an
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two el ementywid10 hespdde 6 Ry ehawsbr| esp@chot ovDae adpsder W thin
certain limts. In this solution, it . is highly 5 advantageous for the power:
transm ssion element to nove wth respect to the hawser, and not vice
versa. Wen Whdrawsehamedraapodner powesnitsansnies eoenelenanti $hagepiat at e

fromit are disefaide ARDING A gUsk, DenelOyadgpied SUgh hiat e has two

different radil, so that the hawser power transm ssion el enment can
be rol LBd (BS3RESsAr 1FEI té‘ﬁtthJets]a?fE MPplq"Fgffdarliﬁﬁt | Fedhis SSoltitaton, it

i's inportanttHer htahee@owdttaasrpmlentrahemesblbﬁ ttﬂl.e’irtdrﬁ: toaﬁxpamd to a
greater extent thé'm 15. t he haﬁgﬁﬁg g e the tensil.e

exerted thro heP pbﬂve?af?‘ Cer&fent’a Fre era rs?:t em rrust be
optimzed tEIheimxi nith Ut |1n@t0e’tla@a'—d/ for kiting Ipaﬂermtmamﬁml@mm on,

m ni muim 20 dragndn phMR MBS apg gﬁéh%mt%o%rg%éBéP%k%hQn than
_15 the hawser, 51nce the tensile load must not be exerted

through the power transmission element.

‘The overall system must be optimized to the maximum
“ultimate load/working load, minimum expansion, minimum
20 drag, minimum mass and maximum power transportation .

capability.

It is self-evident that'the_power transmission element
must be connected by appropriate contact elements for
25 power transmission to the watercraft and to the kite-

like element.

If a flexible tube is used, compressed air, in
particular dried and/or heat-compressed air, is
30 particularly advantageous as the power transmission
fluid, since, otherwise, moisture could freeze in the
flexible tube which would not only increase the weight
of the hawser but would also result in the risk of the
flexible tube being obstructed, so that no more

35 compressed air can be transmitted.

In another advantageous embodiment, a combustible gas,
in particular:hydrogen or methane, is used rather than

compressed air as the power transmission fluid. A fuel



capability. It is self-evident that the power transm ssion el enent nust be
connected by appropriate contact elenents for 25 power transm ssion to the
watercraft and to the kite- like elenent. If a flexible tube is used,
conpressed aio 20b8/0pard4 cul ar dried and/ er heat - conp?BEEPEQ058V 909530 30
particul arly advant ageous. -as the power transm ssion fluid, since,

ot herwi se, nmiStupg Cowdthibeezard nehbe kilexifte bubamen,changulchmot only
i ncrease the wei ght f the hawser but would al.so result,. h L of the
fl'exi bl e t UDEERITRE oSt r HEE d, 8o RHA*Ho ﬁbrgrlgg'céﬁrr%?llé%%%qecacﬂf%an be
transmtted.ddiveanat heeladedit ageoust emrodi cenbyusticonbogingl dérgdshe in

particul ar hydrogen or. €4 S Msed Lat het dhay conpresgechadk- as the
power transglglgﬂ;?glnﬂﬁ)u?gg&gﬁpuaﬂ,MZ%OE%%Z%%&? - 6 - PCT/,EPZOOS%OQSSO is
then avabl ablensity helkide- FRre éFehBnfavadd PAFTLGMEK S BE-sed T o

provide a driggs Meibapeeceorhd udd iae enéupbweel kramsmitserinal reodbwst i on

engine in the kite-like elenent,.or ip, a pod_att.ache i A_hi 5.
density fluittn%hatPfs ctO(}‘rsezfgpqr’r‘lildhgrtFJ(:‘(ﬂ-(gr OF | qluli%‘lsl,éji églPé%S lg‘uit%g%l e for
use as the phveetildYansubssvonldede uveryi heavyhe corresponding fluid or
liquid colum in the flexible tube would be very heavy. 10 A winch is

expediently provided for the hawser and/or  for the power trans '/ssi on
el enent 16n" thewhachr dsafexpedhent Ly pPEerdeadwi i atiai d8VSert e?éggo Ta guide
plate in frest ehet R W PEAgnEMUBE16ar edlen@iitendn ot hehevadramsextand/ or of

the power transm ssion elenent. .15 Two, .three or even re .war runs
with one. calt IEtQFQV&Id(?réEx"blet&?eﬁt ﬁﬂ?l.l&govslucfe%ce[ hﬁlé % -rll\g,(\Pelt ip;%é%i bl e

in front of the warping drum, for alignment of the
‘hawser and/or of the power transmission element.
15 . | . :
| Two, .three or even more warping drums with one . cable
store are expediently_provided, thus making it possible
to ensure that the hawser, and the assembly formed by
the hawser/power transmission element do not rub on the
20 wall of the warping drum. When using' two or three
warping drums, between which the hawser/power
transmission element runs backwards and forwards, a
looping angle of.Qat least 450° 'can nevertheless be
achieved, which is adequate for the tensile loads to be
25 absorbed. ' '

For safety reasons (for example in the event of
transmission breakage,' etc.), -each warping drum
expediently has its own emergency brake, which may
30 - expediently be in the form of a strap brake. An
édjustable disk brake can be provided for normal
braking. A cable store can be arranged behind the
warping drums, and may be in. the form of a drum, which
is likewise driven and braked.
35
If the hawser and the-power transmission element are
arranged alongside one another, a double-start wafping'
 drum profile is expediently used, in order that the

hawser and the power transmission element can be held



to ensure that the hawser, and the assenbly formed by the hawser/ power
transm ssion el ement do not rub on the 20 wall of the warping drum V\hen
using two or three warping druns, between which the hawser/power

transm ssi onwel e uns backwar ds and 7f erwar ds, a PCD(RH29§54AQPB3Gf at

| east 450 can neverthel ess. be achieved, which is adequate for the tensile

| oads. to be ;255 é?&@@d?r590e§aﬁst&héaaﬁenﬁhéierce&aﬁpbectmohhe event of
transm ssi on breakage, , each warping drum expediently has its own

energency brake, which may 30 expediently be in the formof a strap brake.
An  adj ustabrt'leedabbvbmahe1oaadbexped\1|edledeﬁ@odnmewms wirtdkitite Weehl e

store can b {ggggd g ng_‘&&%ce %éygg p?”_iggemay,llgg ion. 4 herform of

a drum whi c | rkewi se driven an rak he havvser an%the
power tr&nsnhese onW@rEﬁrEEt gramsar Wisded 2al GRGEiSde SHRF Sanothidrh '

doubl e- st arteM@r§engy dbHaKEr ofble ésceXpedieinyy ased, anﬂdomteu:hthat the
hawser and the power transm ssion el enent_c P heI d WO 200 é@fg
PCT/ EP2005/ 0@9‘5’96‘3 FhatkpalafRigf oo Egmna?’é?lgjd To tHefr Rioss sec“éL }Z The

abovenent i onedvenpadeens efibodi neat ssikithtibe whemhiohedi AV Yui dbnsurface
and a guide ghatf Mb!Hagsed Asc® il & g%vmxng;rmmssmrh S1&abhe, Store,

with the energency each warp drum and h a doubl e- st art
war pi-ng 1@ un@peoer| e.s arenparFtreul & | ? RRWRINt éﬁéﬁﬁg‘WéllOPhee%‘?“ﬂ%%?r on

nentioned abgMEsel rpammémeahaa@eégabsmﬁasha powvech t naesN asisn,

el ement, 10 and/or is connected to a power nsm ion el ib
particul ar ad9¥RY8Hes dF t AECWRREARE sbnex'fv]%fc ﬂgxer |}§£§§|%uat| Oﬁ:el n

whi ch onIy aphawséedjs without any  power: transm1s51on
protection of this application is therefore expressly
15 intended to cover those situations in which the winch
is designed as stated, -but only a hawser without ' any

power transmission element: is provided.

The power supply for the kite-like element can be used

20 not just for adjustment. In fact, electrical power can
be transmitted, or can be generated in the kite- llke-

element on the basis of the _other power supply, in

order  to provide an operatlng voltage for control

purposes,' and for the sensors, etc. A rechargeable

.25 battery 1is expediently provided in the kite-like

element or in the pod, for storage of electrical

energy.

In particular (but not exclusively) in situations where
30 an electrical cable is used as the power transmission
element, there is a risk of 1lightning strike or of
ovérvoltages resulting from electrostatic effects.
Lightning protection and/or prbtection against
electrostatic charging and discharging are thus
35 expediently provided. The lightning protection and/or
the protection against electrostatic charging and
discharging are/is however, not restricted to the
situation in which a power transmission element is

provided. The protection of the utility model is also



provi ded, without any power transnission. The protection of this
application is therefore expressly 15 intended to cover those situations in
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el ectrostati,g charging.and dischargi e 3 X i | L ded.
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char gi ng andusthgchbygivey av®/ exahpheverdvastagesusi @xpdidaie airduati on
in which a power transpisston &l emnt gk achieavi dedwihbe, prohecihdehpf the
utility nodel_1s also WO 2006/ 027194 - 8 - PCT/ EP2005/ 009530 expressly

i nt ended®t o Eb¥est¥aecdi EGREMBRIFAIWMIch | ghtning protection devices

and/ or protection devices against electrostatic charging and di scharging
such as these are proyided_jn the_sjtuyati a@lﬁl\[ﬁ@ IS ed .

w t hout a pgﬁk?uﬁ%néfnyssi oﬁhg emeﬁ?é.)gyfhe ?%c\:/%\%%ﬁ%n W g%hdes%l?]ir%%d in
the following text using, B}ffayest ekamwpleds adiidht agebusivrderredts and

power transmission element;

15 |
Figure 4 shows a winch with two warping drums;
Figure 5-6 show profiles of different warping '
drums;
20 . .
Figure 7 shows a cable guide with three warping
drums and a cable store;
Figures 8-10 show flanges with sheaves by means of
25 which a hawser/power transmission
element are attached to the kite-like
" element; '
Figure 11 shows a schematic illustration of the
30 f watercraft and of the kite-like element;
Figure 12 . shows a detailed illustration of the
overvoltage protection A in the pod; and
35 Figure 13 shows a detailed illustration of the

overvoltage protection B on - the

watercraft.



with reference to the attached drawi ngs, in which, 10 illustrated
schematically: Figures 1-3 show cross sections through three different -
hawsers with an integrated power transm ssion elenment; 15 Figure 4 shows a
Wi nch with tww.2easpoerisr ums; Figure-596-show. pr of?qf’é@l’époé???%?@nt

war ping druns; 20 Figure 7 shows a cable guide with three warping druns
and a cabl e Isig;n@é Fi goRs B8alhhsheyr f hanges witd shemiesnesimedimntof 25

whi ch a ha""sg,ﬁ]r]%epg""egﬁ é\gns”giﬁ'gﬁ&mec'heﬁ é?ra [aacty Hﬁgsflgnt he deidife | i ke

el enent ; 15 11 i on o 30 watercraft and
of the kite-1ike erempged a2 ahdussa S@é.qaaralt@di |1PYu§t L&¥i€n bf the

overvol t age H& ection AskR tlgﬁr[god 1 ange 3BnéEi gﬁéaség shawe a gsiart | ed
illustration the overvoltage protection % tercraft.

2006/ 027%94 transnigy) Ep2ebsete530m2Fi G & er ™ it s
tension-resigisat théi beemsheugt urse)trilemmtl]hehfaead)mE tudves rasisli orﬂ‘hﬁ enent

21is arrangedl centrag and 1S, S8 ar al ed by a alta%%lg, f homlihe, naH part 1
n

of the hawset Y5 (AR s'si Bn- el ene be a flexi bIe t ube,
in which caseznid:uar@hbamntoadustphén anee $¢E@@F€b¢%dt§5@mv\é’lnle aRENer cnent 2

may, howevery, aiﬁ&u?&:f% Sabhg. atd ¥hicbuh¥es senmigkutatasncenductors are
gepar at ?L% fr one anot by i nsul ation and are-surrounded by insul ation
In the embodiment shown in Figures 2 and 3,. the main
part 1 of the hawser and the power transmission element

- 2 are surrounded by common envelopes 4.

15 Figure'4 shows a winch with two warping drums 5, 6
which are connected to one énother by means of a trans-
mission 7. The warping drum 5 is in this case connected
to a motor 8, and the warpihg drum 6 is connected to a

brake 9. The two warping drums 5, 6 also have emergency

20 brakes 10, in particular in the form of a strap brake.

The electrical power supply is shown at 11l.

The warping drum 12 in Figure 5 has a single-start
profile for holding the hawser/power transmission
25 .element, which is in an integrated form. The warping
drum 13 in Figure 6 has a double-start profile, in
which the hawser is.held in one of the profile grooves,

and the power transmission element is held in the.

other.
30
Figure 7 shows an afrangement'with three warping drums
14, 15, 16 and a cable store 17, by means of which the
~hawser 1 and the power transmission element 2 can be
wound up and unwouna.
35

Figures 8 to 10 show sheaves 18 in order to indicate
various possible ways indicating how the hawser 1 and

‘the power transmission element 2 can be ‘connected to



10 In the enbodi nent shown in Figures 2 and 3, the main part 1 of the
hawser and the power transmi ssion el ement 2 are surrounded by common
envel opes 4. 15 Figure 4 shows a winch with two warping druns 5, 6 which
are connect egb t2mogne2an®s her by neans- ofo a trans- niBSt/AEP2PO5THES %t pi ng
drum5 is in. this case connected to a notor 8, and the warping drum®6 is

connected t o5 bEpke_ Pixdheet uReWRBT PWRYCHN UAB 5nob alssewmaveremeigency 20
brakes 10, in particular in the. formof a strap brake. The electrical

power supplyf’r%u’éeﬁ%wn at 11. The warping drum 12 in Figure 5 has a
single-start profile for holding the hawser/power transm ssion 25

el enent , Wm§ S{lllls |i11an F%%%r at fo&g%%;ﬁfag\@rpl LR drury]lll?ugg}aﬁiwre 6

has a double prof i awser eld in one of t he
profile §r ooSﬂélEemaﬁh@alhlé, p@h\k?ht héﬁsﬁh yipsn &l é’lk@'ﬁlh |h§’ll‘?eq| di

ot her. 30 Flﬂur@hzsshawseen ler r@}gmd W htlhé”@@nt\lﬁbpl pgddrzums:f %, 15,

16 and a cable store 17 whi ch 1 d,th
transni ssi onkeFemehte 2 e&&ﬁ‘eﬁé 'I&hhf) sht 58\%0[? \(Ii\ise%% Elggurbteesq@é)?o 10
show sheavestd8manchr tee hawsadscaﬂe foratireuskigessiiee adameithdATaf? ng how

2006/ 027104 T490 ﬁ%&?&%@%‘&%‘?%‘3’3%‘58%%‘”*&?’5%&‘??%0SPSEEE?QQE?&@?S ot

shown i A0t heeniayaeds. iIFUAkEAEHORhGEs ADRat RREFEFt 21734 usPPate® 5
schemati cal | Yondib€brfagos WML i 1 hedisibe a(hpwser shbwnThirs tlaeser is
connect ed tocipglgontto%ﬂgyig%%égl pod 22 is connected by means of
cable insulators 26 to the hawsers 24, in order in this
way to provide lightning protection and protection
15 against electrostatic discharges. Corresponding cable
insulators may alternatively or additionally be

provided between the control pod 22 and the hawser 1.

However, the lightning or overvoltage protection is not

20 restricted to these cable insulators 26. In fact, the
electrical circuit A which is not shown in any more
detail in Figure 12, is also provided in the control

pod 22. The two conductors in.the cable 2_afe annotated

‘"4 and “-", and a voltage-dependent resistor 27 1is

25 located between them} whose resistance decreaSes‘as the
voltage rises. 28 and 29 denote surge arrestors. A
surge arrestor is in this case an element which acts as

an insulator at normal operating voltages but, when
relatively. high wvoltages occur, dissipates or shorts

30 them. The surge arrestor may in this case be designed
in a similar manner to a capacitor as a tube with a
center electrode and a wall electrode, or as a flat
capac1tor element with two plates. The two electrodes

or plates are in this case arranged a short distance

35 apart, which is sufficient for the element to act as an
insulator at normal .operating voltages. When the
operating voltages are relatively high, a current then
.flows between the two electrodes or plates, thus

dissipating the overvoltage. The higher the voltage



kite-like elenment 23. This control pod 22 can be used to match the hawsers
24 for the kite-like element 23 to the wi nd conditions and naneuver
conditions. An 10 enlarged illustration of the hawser .1 with the two
conductors fws zovsgloecisical cable (2) is shown in thReT/ER3S5¢0R2853The
control pod 22 is connected by neans of cable insulators 26 to the hawsers

24, in orderghg, thig meatildhdd,ovicde | 1ghéAi Nther eleGlsitemcandopr otretion 15
agai nst el ectrostatic dlscha rges. Cbrresgondln ablﬁ |nsuI tors gg
e ﬁ 2 and

al ter nat i vel §8+S5a8i 3'onalP§ &€ R CEOATTS
t he hawser lcankbaedésslpheearghbnmm@ mmngﬁﬂanﬁasgprrﬁ&ﬂe&ﬁlmmthQUhot 20 -
restricted tgnﬁggﬁgrgﬁgl %Hensi%&d&ife%Gelégtgeﬁacst heneel @fééiﬁﬁtl:léhr cuit A

whi ch is not tal ure , I's also provided in
the contrfol ©Spodim.. OVEéVFWGaéﬁhdd€?§F§UPﬁ tY@J%ﬁﬂﬁeaﬁE‘&tetéﬁno%EFEG and
"-", and a vgktageodepengentina®sist a1 s37shown25tl goat ed between them whose
resi stance decreases as the voltage rises. 28 and 29 denote surge
arrestors. A surge arrestor is in this case an elenent which acts as an

i nsul at or atTher edlrcoper & i hy woirhages bt tmmewateetaafVelﬁlhtyh ¥ol t ages
oceur, di SS'Pﬁtsscg SEBQ %@5%13}1@_% oThS- SHINGR AFSEN O gdBYrd ot i 52case be
deS|gned ina S|m a capacitor as a tube wth a center
el ectrodé anasaawérursee|Oébtqrfemesuraplascarﬁvat f@a’péé'tet Rttt 1% Ph two
gl ates. _Tge tyo gl %%f@@l@smer ft?ieat@@elax]f@ltt&gé hp;;:socaaelahr 3agedm short

i stance 35 art i ufficient for e el enent to act

i nsul ator at®© 8rﬁ¥ﬁ raf&ﬁ%’v&ﬁtdﬁ%s aﬁhe%g e =% e%atlrgfl ?tages are
rel atively hwghera auodr 26t ishehe shpwéybénweehOth@etwon@heétrodes or

pl ates, thus dissipating the overvoltage. The higher the voltage WO

2006/ 027194 - 11 - PCT/ EP2005/ 009530 ) '



and, as nentioned, the |lower the resistance of the resistor 27, the
greater the anount of current which can be dissipated via the surge
arrestor 28, 29 without endangering the installed electronics. The

di ssi pati on W @oosie2oves vol t age (resi dugal- vol t age fRERARFRECSUPYR53%rrest or
‘to ground) is also shown at 30. The circuit B is arranged in the.
watercraft. 31 is in this case the supply line fromthe vessel generator,
32 10 is a. fuse on the supply circui .the cable walls 5. 33 is a fuse
for the overvoltage protection 34?a§§h%sE9%ﬁéQground, that is to say the
vessel body or the water, and 36 is the supply line to the winch 5. WO

2006/ 027194 1 12 x BCTLER2QRP/ QA3 Rakewle -@liieMte demdhtalgiehafis havi ng
a kite-1li k.eI'eI enent vvkengc% Is 5 connhected by ejf ﬁavvser (%«) to the

watercraPt, CRIRAEESRri 280 i A t HAAWEHE kiltld-1i k& el Bhent BB br ovi ded
wi th adj ustidgh eyt eeszedhiich anatsupipéi &d tdrldkd helwakercr §23) (209 with

power which is ftransmitted_in qr .on t : er 10, nggs tercraft
as clai med i%r%‘f]acﬁ?é]1,Wltcrharaé%tuesrtllzn§d ?%"Fﬁgg'a %%\%\grl '(t]%lg%sm I on%{el enent
(2) which corerect $hehe watercraft (2§31hnd witd ki pewerke Wal@hent1g23) is

attached to ghe,hiansesy (). od5s- cHBenyaserciaft as claimed in claim 1,
characterized 1n that the hawser (1) is in the formof a tension-resistant
power tf&nsmi ssion elenment (2) which connects the watercraft (21) and the

kKite-1ike 28 el etiedit (2Pterkraiite water cr atlaamedl ai ned i n claiom 2, or 3,
characterized in thal; 1he PAWehat aPsPhael 0Brgheftlbion element (2)
which connects the watercraft (21) and the kite-like
elemént (23) is attached to the hawser (1).
15
3. The watercraft as: claimed in claim 1,
. characterized in that the hawser (1) is in the form of
a tension-resistant power transmission element (2)
which conneéts the Watercraft (21) and the kite-like
20 elemént (23).

4. The watercraft as cldimed in claim 2 or 3,
characterized in that the power transmission element
(2) is an electrical cable, in particular a carbon-

25 fiber cable.

5. The watercraft as claimed in claim 2 or 3,
characterized in that the power transmission element
(2) is a flexible tube.

30

' 6. The watercraft as claimed in <claim 2 or 3,
characterized in that the power transmission element
(2) is an optical. waveguide, in particular a glass
fiber. | '

35
7. The watercraft as claimed in one of claims 2, 4, 5

or 6, characterized in that the power transmission
element (2) 1is arranged in a cavity which extends over

the lehgth of the hawser (1).



(2) fs an electrical cable, in particular a carbon- 25 fiber cable. 5. The
watercraft as claimed in claim2 or 3, characterized in that the power
transm ssion element (2) is a flexible tube. 30.6. The watercraft as
claimed in odcai200B/02734 characteri zedid n- that t he PRFWEP20PAASM T on
element (2) is an opti.cal waveguide, in particular a glass fiber. 35 7.
The watercraft as clainmed in one of clains 2, 4, 5 or 6, characterized in
that the power transm ssi el nt (2) |s ed in a cavity, which

ext ends ovevég3 t he E%ngtl‘?"%fe THe amse% *(1). 3&#@%@6/02 94 ¥ 3"

PCT/ EP2005/ 09530ct8riZed viat etbanf tthes pPaemedtTanehhssiqn <iffiitteri zed
in that the powey téf%ﬁ%%é&'& gl eARPt it(2hnl $136eaRGRA SHCH hadvdd can
slide and can be %Dved in %ﬁe caV|t§ 9. The watercraft as clained in
claim7,5 chdtde®®erf®¥edEyn that the power transnission elenent (2) is
adhe5|vely bonded to the hawser (1). 10 10. The watercraft as clainmed in
one of claing acterj_zed t he; power.tr;ansm ssion
el enent (2) IS afﬁg%hedwat%ﬁ$rﬁmwwer 51) b%ﬂ %ggéets such ﬁhl it can be
noved. 15 - dhafRhetewmtzedrdfit hbat| adilred Powesl abreBsSmigRiPACtSIVI i n t hat

conpr essed aH] i:ﬂ Méé%%r b@lﬂaa@@ @Hdéﬁé heated conpressed air, is
supplled to e ite-11ke €l enent

lO. 'The watercraft as claimed in one of claims 2, 4, 5
or 6, characterized in that the power transmission
element (2) is attached to the hawser (1) by brackets

such that it can be moved.
15

”ii: The watercraft = as claimed in claim 5,
characterized in that compresséd air, in particular
dried and/or heated compressed_éir, is supplied to the
kite-like element (23). |
12, The watercraft -as claimed in claim 5,
.characterized in that a combustible'gas, in particular

" hydrogen or methéne, is supplied to the kite-like
element.

25 _
13. The watercraft as claimed in claim 4,

* characterized in that the cable is also used for signal

transmission.

30 14. The watercraft as claimed in one of claims 1 to
13, characterized in that the watercraft has a winch

(5, 6, 12 - 16) for the hawser (1) and/or for the power
_transmission element (2) which winch (5, 6, 12 - 16) 1is

_ provided with a guide surface or a guide plate in front
35 of the warping drum for alignment of the hawser (1)

and/or of the power transmission element (2).

15. The watercraft as claimed in claim_l4;

characterized in that a plurality of warping drums.



20 12. The watercraft as claimed in claim5, characterized in that a
conbustible gas, in particular hydrogen or nethane, is supplied to the
kite-like elenent. 25 13. The watercraft as clained in claim4,
characteri zewo izoashat7iéwe cable is al sorased for si ghal/Ex2083gAP883dNn. 30
14. The watercraft as clained in one of clains. 1 to 13, characterized in

that the wateigrafi HasiAgWanelb1éSstbrel?i7) 18)ef prothaehawser (1) and/ or
for the power transm ssion elenent (2) which winch (5, 6, 12 - 16) is
provided with a guide surface or a guide plate in front 35 of the warping
drum for aligementhef thateawssrft( 1) aand/ orladfmache power t¢kaigwi 55ion

el ement (2) rcraft cl d ar eriged in
that a pl uraflj‘%rag?gd\%g girgr ok V\oea"{zcro%eldgz n? mi%m Q%‘r/ E@zoo%%oogsso

(14-16) ﬁavmgo‘al@aﬁl‘éléhoiés(qw ﬁ‘i“@rEFBWdEHa}‘% 1?I)1e wat ercraft as.
claimed in claim15, characterized in that each warping drum (5, 6) is 5,

provided wi th_its_own emergen brake. (10)., 17. The t encr. ft S ai med
in one of clafns 18t &3TEETT 5‘% raacﬁeﬁéélaéiin Thatta ggub e ﬂ} lt% vvaJerl ng
drum proflIEs(1&hamacmeedzwﬂemlhhEhhamserd@leaﬂdt@he p@uﬁﬂlﬁm drum
Lransm ssi on,ghefent (¢2) 3e YIANGR L ADIRAYIE.ON 1) AR ne Loudhe

watercraft as alne |n one of , C aracterlzeaFln t hat the
wat er cr &% i §r@%maéaon15e1«@rﬁm| gH ni ﬁ@‘epr BFééPBSF? aRYPBISLIGR none
protection - agatnet.el ectrostatic charging and discharging. 19. A
wat ercraft having a kite-like elenent which is

18. The watercraft as claimed in one of claims 1 to

17, characterized in that the watercraft is provided

15" with 1lightning protection and/or ~with protection
against electrostatic charging and discharging. '

19. A watercraft having a kite-like element which 1is
connected by a hawser (1) to the watercraft (21)
20 characterized in that the watercraft is provided with
lightning protection and/or with protection against

electrostatic charging and discharging.

20. A watercraft having a kite-like element which is

25 connected 'by a hawser (1) to the watercraft (21)
characterized in that the watercraft has a winch (5, 6,
+"12-16) for the hawser (1) which winch (5, 6, 12-16) is
provided with a guide surface or guide plate in front .

of the warping drum for alignment of the hawser (1).

30 |
21. The watercraft @ as claimed in claim 20,
characterized in that a plurality of warping drums
(14-16) having a cable store (17) are provided.

35 22. The watercraft as claimed in claim 21,

characterized in that each warping drum (5, 6) is

proVided with its own emergency brake (10).

23. The watercraft as claimed in one of claims 20 to



connected by a hawser (1) to the watercraft (21) 20 characterized in that
the watercraft is provided with |ightning protection and/or with protection
agai nst electrostatic charging and discharging. 20. A watercraft having a
kite-1ike elwomanbsywh2Tivd s 25 connected by a hawsereCH/EP2005{ &S 3%k er cr af t
(21) characterized in that the watercraft has a winch (5, 6, 12-16) for
the hawser (), WBhQPaWtQEBzEé 1@1 4Rad6) idourrenddad WehBpanguidtamsur f ace
or guide plate jn , war pi ng drum for alignment of the hawser
(1). 30 21. PFFféf*/Jeﬁe Jc}af)cS a%s%‘?al med in claim20, characterized in that a
plurality of warping drums (14-16) having a cable store (17) are
provided.. 35 22. The watercraft as claimed in claim21, - characterized in
t hat each warping drum (5, 6) is provided with its own energency brake
(10). 23. The watercraft as clained in one of clains 20 to WD 2006/ 027194 -
15 - PCT/ EP2005/ 009530 22, characterized in that a doubl e-start warping
drum profile (13) is used.



