WO 2006/027194 PCT/EP2005/009530 Watercraft having a kite-like element The invention relates to
a watercraft having a 5 kite-like element, which is connected to the watercraft by a hawser. In one
already known Wate?€@ft (/G- 941/192102 Al , it is possible for the kite BiKE/EBATE/1HAFS Bnnected
10 to the watercraft by a plurality of hawsers. In this case, the kite-like element is used to propel the
vessel by wind, in. which case this propulsion system can be operated exclusively by wind, or else the

propulsion system uses the wigdony-torassistthad Sangehanicalipsopulsiaa:system in order in this
way to save fuel or to increase the speed. The kite-like 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 individugi§ 20 i'BfEF 16 FetrievelGr B deploy thékitetikeS Elehitent. In ZdditioR, thé plurality of
hawsers coulld alsodetore entangled., Thécived decumentcsthersforecalsbalisciasescarwatercraft
having a kite-lik%§le£n@{1atwggtpe 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 than the
kite-like element can no longer be controlled directly. 30 The object of the invention is on create a
watercraft havifga kiteelike lelemént oftivevtyperataritioned tinitidlly, M whithlthe Kitdllike éfement can

be controlled deliberaigly: 83 d he selutionageording 1g thednveriion .eampiises Hien&itedike element
being prO\{Li‘ged Vgict)h %qjllésti@géiee%/g?gft by a plurality of hawsers. In this
case, the kite-like element 1is used to propel the
vessel by wind, in which case this propulsion system
can be operated exclusively by wind, or else the
propulsion gystem uges 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-like
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 digcloses a watercraft having a kite-like element
of the type mentioned initially, in which only one
25 hawser 1s 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 Dbe
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.



which are supplied from the watercraft with power which is transmitted in or on the hawser. WO
2006/027194 - 2 - PCT/EP2005/009530 Adjusting devices are Therefore provided, by means of
which its shape of the sail of the tire like element, the incidence angle, opening Valves, the reef ing

processes and the like can be changed or provided. In 5 this case, theef;ontrol process can be carried

out automati€Sy2B§ MBAASSF sensors provided oh the kite-like el&fient'or andthis is particularly

advantageous, by radio from the vessel. In this case, there are ng problems in sending.the signals to
the 10 kite-lik& Slei&nt Howeler 5 power sﬁ%%ﬁlels éﬁzuiﬁ%laOYer%%)é'adj%\étirrlngeaél\ﬁce% According to
the invention, vihis powaesuppipis nolv provided fronrthe Weterctaft - ol b€ pretisEEm tor on the
hawser. 15 Inone advaniageous enbediment, a-pawertransmission element whichicgnnects the

watercraft and,the kile-like glementds atiached ip the hawser, Iyanathey, smbadiment,,the hawser is
in the form of ‘a tension- resisant power transmission element which connects the 20 wgtercraft and
the kite-like elefiéht. TREowdr fFanSiRiEsio eldfi&tHhay be“an e)?eectrigal%éﬁ(l?ie. TRE electrical cable
may in -this case;dnapartiedlar, béa carbemdibeP EableeThentire Hawser 25 &duld Bitis also be

composed of garbenifibers. I achawser sueh as this; thechhawser braidsd-e pacallel ta vone another
and are held together only. by, 2 %?i%&qéhiﬁrc&ﬁe,%vv%gfs@&am&'ﬁ, the jraids, can be electrically
he 30 [

split in two so that one half of ) b{aids is insulated from the other halflso t@at tig% carbon-fiber
cable can be GSEF for fHeSfoRard patR & retlirn Patif ofthe eiSctric’ditferit, and thets is no need to
provide ahy exti& cohdiictors] amehis castowByer, a power supply is required

for the adjusting devices. According to the invention,

this power supply is now provided from the watercraft,

to be precise in or on the hawser.

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

20 watercraft and the kite-like element.

The power transmission element may be an electrical
cable. The electrical cable may i1in this case, in
particular, be a carbon-fiber cable. The entire hawser

25 could thus alsco be composed of carbon fibers. In a
“hawger such as thisg, the hawger braids lie parallel to
one another and are held together only by a casing. In
this case, by way of example, the Dbraids can be
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 1is 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 1s in the form of a hawser,

then it can be provided with appropriate reinforcing



braids which are used to carry electrical power ca.n 35 also at least partially absorb the tensile force.
On the outside, the cable is insulated by a casing. TI: the electrical cable in the form of a hawser,
;then it can be rovided with appropriate reinforcing p WO 2006/027194 3 - PCT/EP2005/009530
cables or wires in order to provide it with sufficient_tensile strength. Ele}:triﬁlo%(?\e/gé ca then he

o the

transmitted tHf8ugA%AIP 28456 wer transmission element from the watercraf ite-like element in

order to supply it with electrical power. However, the electrical cable c n aLsoft%ej\ us d  to transmit
control signal§ #ont theWatdrératt td the” KitsJike Célepn’llé)r\{tﬁfﬁ)wjé%’/ervf %ﬁelseoélohtrbl' Jélggnélls could 10

also be transmitted) for examplé:by radio. In another advantageous embodiment, the power
transmission element a flexible tube. A fluid can then be transmitted through this power transmission

15 element to the Klte:like elemgat, agiing anappranriate Lheraing.elements fiere. e power
transmission element In another advantageous em odime&tlis an %pt]ifchgvgéleglgded}ilg particular a
20 glass fiber PYgtit cﬁhatﬁé;ﬁ‘bﬁst%m%ee&‘?ﬁ}%ug 1 ffiis rower transmission element, and can be
converted to electridal powet dyssuitable teassiucers FRB Kite ike'élefnente25 Fithé power
transmission gJement anethe bawserrare ccerbined:o farapa singleelerent, thenthisresults in less

aerodynamic drag, Handling on the wince.isgasier than.a plytalifyetseparate elongated elements
had to be wound up_or unwound. This also results in the 30 hawser/power tralnsmjssig)@i element being
lighter in We@ﬁﬁe«llke element . However, these control slignalg couUl

10 also be transmitted, for example, by radio.

In another advantageous embodiment, the power
transmission element is a flexible tube. A fluid can
then be transmitted through this power transmission
15  element to the kite-like 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 this
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

welght.

The disadvantage is that the power transmission element
and the cable must be capable of expanding to
35 approximately the same extent and thig 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.



The dis_advantage is that the power transmission element and the cable must be capable of
expand_lng to _35 approximately the same extent and tins must be true over the operating temperature
range. if a flexible tube used, this must not be trapped on the winch by the cable when on load, or

while being wound up. WO 2006/027194 1 4 - PCT/EP2005/00953 it possible.to select the
power transmiSsiBA° 8IEH&NT &uch that it can exbaﬁd to precisely thgecgé%%%g)éé%?a% I%e. hawse.,, the

power tranmission element must be arranged such.that it can slide with,regpect to S.the hawser. This
can be achieved bya Sifdinty raygﬁsnj t g \poe\?v%r t?gr:1Lserr("{ési‘%)[;r}leel(gr%v(\’eerf'[L istarr?%ﬁéagv%h%l? the hawser.

If they can expéﬁ@@@lépm‘é%iﬁn&t@@@thé Bafielextématie Hawser andthe power tr&iSiission element
can be adhesively-bended to-ore another: j0 If adlexibleccube isiused,thisds expetliently held by a

[)?Lii?n‘gef?fﬁ%%}ﬁ%i”Jbl?aﬁ?@@é?%%@@r@a%re?%“r@aiﬂ tQ@i[l%ihl@mber@@y@a@ kirking or

. _ ther embodiment, the power transmission element. .and the hawser are separated,
but are connethst G 8RE “another e&%%ldfé%tlﬁﬁg}‘%?g&%t%ﬁﬁe E?j\l/gﬁt%ae?sa that 'thé%ower
transm!ss@on slementand thelrawseranaghade- 20 eitferdrit expaASioR Capatifiias, if the power
tran_smlssmn element cammovﬁe}é@@th@io theohawiser.o If thereds imoenedd/to take acevent of them-
having the same gxpansiqn.capapility, betier material Qptimization.is passible In-agdition,

maintenance can be better 23 carried out. The disadvantages are that the aerodynamics are poorer,
handling on tHeAWinch i€ Mg difficult Ahd eWeiéDhmtem%y%%e figher.

10
ITf a flexible tube is used, this ils expediently held by
a vraised pressure, since in this case the internal
pressure in the flexible tube prevents kinking or

pinching.

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 expansion capabilities, if the power
transmission element can move relative to the hawser.
If there is no need to take account of them having the
same expansion capability, better material optimization

is possible. In addition, maintenance can be Detter

N
(%3]

carried out. The disadvantages are that the
aerodynamics 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 brackets are
expediently secured against sliding on the hawser,
attachment 1is 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 ig the aerodynamic drag.



As an alternative to the use of brackets for attachment 30 as mentioned, in which case the brackets

are expediently secured against sliding on one hawser, attachment is possible, for example, by

means of splicing, a Velcro strip between the cable and the power transmission element, bindings,
0

fried dine or 35 sheathing (wear-resistant envelope) . The :larger th R %@ / g%%@ower
transmission Alertentin %&‘ﬁgwser, the greater is’the aerodynamic&dgfng.P g\@g%) 271945 -
PCT/EPZOOS/?%S: t%g)e If}tlg% hawser aopdt,tpe power transmission, %Iemengaregn Separate elements, then

.. ST I oy owel  Cransmission e X
at is importan e two elemenias to he éfblé)to move Wltﬁ respect to one another within certain

limits. in this SERFTE itSs KIGRYS Advantagébus for the polertrafsmissioh eferfenti move with
respect to thediawsetand nobwiceversa.Wher a hawserancea powep transmissiohelement that is

separate from,jt are; used, the, warping dedm must be.; 10 adapted.such;thatithas;tye:different radii,
so that tr? ha\év§er agd the pow: I fransmission gleg}eanrtl gan be Cgoll%ol up in parallel %Q, the same

. 2 y . S S . e m 2
warping drum. N this as%?uc%l%%,l IS |mport§r(1)t“1‘%r the powénrltrgﬁsrlﬁ|53|on element to be able to expand

to a greater exteAbtHAPCES fiie KaAwWSBE SHicEsfhe teAsife R MuSEndtie xerted through the power
transmission element. The overall system must be optimized to the maximum ultimate load/working

load, minimuny,gxpansion, Miimuma 29 drag,Jpinimumdnass apd maxmum pewer trasportation
capability. It is self-evident ghat the power transméssiogpeéement must %e connectetclj bgeappropriate
ercra e

contact elements” Fb?aﬁg PO\/l\ﬁlgrrntraiLnsm?srsefonUtgefhé wa Wf? gﬁé]%g therﬁtr%: |ﬂ‘<1és ement. If a flexible

tube is Used @ﬁﬁﬁﬁﬁge@gﬁhmthat it has two different radii, so that
the hawser and the power transmission element can be

rolled up in parallel on the same warping drum. In this
solution, it is important for the power transmission
element to be able to expand to a greater extent than
15 the hawser, since 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 alir, is
30 particularly advantageous as the power tCransmigsion
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, go that no more

35 compressed alr can be transmitted.

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

compregssed ailr as the power transmission fluid. A fuel



particular dried and/or heat-compressed air, is 30 particularly advantageous as the mower
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, ¥tcthBSEBIE§4s, in particular hydfogen or methane’ 8 1&et FatheP thad compressed
air as the power transmission fluid. A fuel. WO 2006/027194 - 5 - PCT/5P2005/009530 _is then
available in thé kite-lik& elgiieht Ahdcan”likeitise be'iset 16 providd s drive. Méthare could drive a
fuel cell or intérhPeombustion erigide iKTO Kitevikes elémefit bF in-a Atk aftached A high 5
density fluid, that isdo say iz particutar tiguids,isrless suttable doriuse asthespower ttansmission
medium  since the cqrresponding fluid gr liquid colum in the, flexible tubewould be yery heavy. 1C A

winch is expediently provided for the hawser and/or for the power transmission, element on the
watercraft, an?ieig%lrgé’idgai%ﬂm, Bgidé SuftBed 3Y aguide piaté in front bEthe Karphig drum, for
alignment of tHe Srawser wHdlor of dhie pewepFansmissioncalemert: BTFAB1 tre@df €V&n more
warping drums witheonereable, stareraraexpgdiently pravided; thusanatingsthpossible He ensure that

the hawser, and the. %i%e'PQQefO&FEE? @ybghq,g@gysgggg\ﬂyer transmission element do not rub on the 20

wall of the warping drum. When using two or thréee warping drums, between which the hawser/power
transmission element runs backwards and forwards, a looping angle of a: least 450 can nevertheless
be achigved, Whichrisladequatefecthertensiledoans &ee for the hawser and/or

for the power transmission element on the watercraft,
and igs provided with a guilde surface or a guide plate
in front of the warping drum, for alignment of the

hawser and/or of the power transmission element.

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 wusing two or three
warping drums, between which the hawser/power
transmission element runsg backwards and forwards, a
looping angle of at least 450° can nevertheless be
achieved, which is adeguate for the tensile loads to be
25 absorbed.

For safety reasons (for example 1in the event of
transmission breakage, etc.), each warping drum
expediently has 1ts own emergency brake, which may
30 expediently Dbe in the form of a strap Dbrake. An
adjustable disk Dbrake can Dbe provided for normal
braking. A cable store can be arranged Dbehind the
warping drums, and may be in the form of a drum, which
igs likewise driven and braked.
35
If the hawser and the power transmission element are
arranged alongside one another, a double-start warping
drum profile 1is expediently used, in order that the

hawser and the power transmission element can be held



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 3C expediently be in the form of
a strap brake. An adjustable disk brake can be provided for normal braking. A cable store can be
arranged behind the war in% drums, and may be in the form of a drum, which is likewise driven and
braked. 35 if tH8 ﬁé\%ér‘)gﬁﬂ the power ninnsmissién tlement- are AangeH AionYgside dne another, a
double-start . warping drum profile is expediently used, in order that the hawser and the power

transmission elBMERAdEh: heH&a WO 25061057194 - FEPCT/EP26065/609530 in separate grooves

matched to their cross section. The abovementioned expedient. embodiments with the winch having a
guide surface and a.guidenplate; With2, :3-e/d benorewarping dritns withha cablevsnere, with the

emergency brgg%fq{ge%h u@r&ngsqlrygéggd é{‘ﬂ@% _pgfe-.sﬁairtd\e@fpiglg_ gﬁurglprgfilgq_are particularly

advantageous for the situation mentLoned abagve, in_which the hawser also has a Power transmission
element, 10 afQ/oF is LETHECHEd t6'd PBver trarsmidsion Eferfient® THese pé’fﬁ&?ﬂar 5d¥antages of the
winch also existichowaver, ilpsilgtionsain wisiehlonlyatrawser isipiovideddwittibtbany Dower
transmission. heppeoteetion-of this-applications therefareiexpressly 15dntentled so-cover those
situations in which the wingh is designed,as sfated, bytgnly.a. hawser withoyt.any payer

transmission element is provided. T %fower supply for the kite-like element can be used 20 net just

ne h
for adjustment’irt ot F8RcHEAPFEWar-E5h B trandifitfed, oF EAIT Bé Gerdrated TR The kite-like

10 and/or 1s connected to a power transmission element.
These particular advantages of the winch also exist,
however, in situations in which only a hawser is
provided, without any power transmission. The
protection of this application is therefore expressly

15 intended to cover those gituations in which the winch
ig designed as gtated, 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-like
element on the basis of the other power supply, in
order to provide an operating voltage for control
purposes, and for the sensors, etc. A rechargeable
25 battery is 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 i1s used as the power transmission
element, there 1s a risgk of lightning strike or of
overvoltages resulting from electrostatic effects.
Lightning protection and/or protection 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 regtricted to the
situation in which a power transmission element is

provided. The protection of the utility model is also



element on the basis of the other power supply, in order to provide an operating voltage for control
purposes, and for the sensors, etc. A rechargeable 25 battery is 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 elenée %QDSB%Z% 8‘92&3;3‘%0‘: lightning
strike or of o%?v@l?géég %éﬁﬁing from electrosfatit effects. Lightni%ngrbtéctlo nd/or protection
against electrostatic charging and discharging are thus 35 expediently. provided. The lightning
protection and?dP 1€ protectioiy %ﬁ%ﬁgst eifgbctrocsffgﬁ rchgtapgeing %lgau%%% arging arens %%Wever, not
restricted to thel ShiraticinmviviER apcWerdranspiissicn e lehient 19 6 Videt. Tive protéction of the
utility model, isialsonWO 2006/024194  i~8- PCHERZD06/09538 cexpressly intented:to cover the
situation in whigh. lightning protection deyices and/or protection dovice:-3 .againstelectrostatic
charging and dIscharging such as_these are provided in the situation where a hawser is 5 used
without a%ow@ﬁﬁgn%fg%?o‘htel%n?e%"f? ThelifveRtioh will bé %gggr%e'd in the following text using, by
way of example, advantageous embodiments and with reference to the attached drawings, in which,
10 illustrated schematicaly: Figures 113 showseress seestionsthraugh threeodifferentdawsers with an
integrated powe fransmissign elerpent, 15 Figure 4:shows gauinch with-a-warping,deums; Figure

5-6 show profiles of different warping drums; . .
P with referencg QX) the attached drawings, ~ in which,

10 illustrated schematically:

Figures 1-3 show Cross sections through three
different hawsers with an integrated

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 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 .



20 Figure_? shows a cable guide with three warping drums and a cable store; Figures 8-10 show
flangfes Wlth 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 watercraft and of the kite-like

element; Figure 12 shows a detailed illustration of the overvoltage pr. i in the pod; and 35
Figure 13 sholis 4 WeAliéd Hidstration of the oVér\?oIt”age protectionlj?ﬁlgorg;nﬁ %r%? d\%véﬂtbeg:%fg‘g WO

2006/027194 - 9 - PCT/PZQQOSIOOQSS%a@g%Eg lmshoelg)sK a q%vgseg 1 (or. %g% tensionsresistant. fiber

. F 1 WS
sLrucoure) in Whith & powerjtcr)é'lvrgi"smils&on element 2 is arranged centrally and is separated by a layer

3 from the mdif pairt s6fthethaifserd Tha pbWer 5 tran¥fiisslorfefdiient 2 may be' S figxible tube, in
which case the element-3issthendbe flexible Caubel wall. Hwe element 2may, hewever,“also be a

cable, in which two seﬂygirc%ggﬁonwgrs are sgparated.from.qne.another, by insulation and are
surrounded by insulation 3. 10 In.the embodiment shown In Figures 2 and 3, the main part 1 of the
hawser and the'poWwar ransHission element 2 are Surfouride "By common envelopes 4. 15 Figure 4
shows a wincte#th tivBavarpRIGESuNTs 5,56 WiFeh &fetconretiddfo e andiférby Mans of a trans-
mission 7. The Warping drumb,is thiswase:conadcied 4o aamateb Beand thewirarpingtdram 6 is

connected to a frake 9. The,wo warping,deims 5, 6-als have emergency20 biakes o, in particular

in the form of a strap brake., : . .
by insulation and are surrounded by insulation 3.

10
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 envelopesg 4.

15 Figure 4 shows a winch with two warping drums 5, 6
which are connected to one another by means of a trans-
mission 7. The warping drum 5 is in this case connected
to a motor 8, and the warping drum 6 is connected to a
brake 9. The two warping drums 5, € also have emergency

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

The electrical power supply is shown at 11.

The warping drum 12 in Figure 5 has a single-start
profile for Tholding 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 1is held in the

other.

30
Figure 7 shows an arrangement 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 unwound.

35

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

the power transmission element 2 can be connected to



The eleptrical power supply is shown at 11. The warping drum 12 in Figure 5 has a single-start profile
for hoIdmg 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.gngQiL]gg(%;Qggv%%n arrangement
whic

with three warfin ‘%8610527114?,415, 16 and a cable foré 17, by means o ich the hawser and the

power transmlsrslleon ?J?Enﬁep{ % %an %%evr\r/lgur%d qg@ndhunwosundﬂgé Fi ﬁ(rﬁ%S tq j0 shayy sheaves 18 in

. . h C I . 3
order to |ndlcatte various possibie ways |n8|Cat|ng hOW tOLhaWSGr 1an power transmission

element 2 canfbe'éshfected to WO 2006/027194 - 1.0 . PCT/EP2005/009530 the 17 kite-like element
which is not ,shown in the figures Figure 11 shows a water cra ft. 5 schematically, which has a winch

5 vyhich holdsa hawser, 1. Thisihawser is,connggted 1o, therto control pod;22 gka rkiteslike element 23.
This control pod 22 can.be ﬁed tghmiagh. the hawsers %I45for§1q% E::Q{%%%gle@%{g»@s?’e@ the wind
the '

... T & . =3 .
conditiong and ﬁ]ha%rré%véfzéon(ﬁtlons. A 18aesnlarggérﬁfustratlgn o) awser 1 with the two

conductors fof-an EletficatCasE (2FisSHET rtthe teirde 25 PRE €ontr8Riod*22 icdhnected by
means of cabie insulataes 26 tethiethawsersr24 sin orderrinthiposayto previdédightaing protection

and protection 15 against electrostatic.discharges. Gorrespanding cable; ingulatorsamay alternatively

or additionally be provided between the control
ythel3 win COnSitQOﬁg t%ﬂagdZ%J%ghgg§ha“§g£&itions. An

10 enlarged illustration of the hawser 1 with the two
conductors for an electrical cable (2) is shown in the
circle 25. The control pod 22 isg connected by meansg 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 1s not
20 restricted to these cable insulators 26. In fact, the
electrical circuit A which 1g not shown in any more
detail in Figure 12, is also provided in the control
pod 22. The two conductors in the cable 2 are annotated
“.r  and “-7, and a voltage-dependent resistor 27 is
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 voltages 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
capacitor 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 Dbetween the two electrodes or plates, thus

dissipating the overvoltage. The higher the voltage



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 nod 22. The two conductors in the cable 2 are annotated +" and , and a voltage-dependent
resistor 27 is 25 located between them, whose resistance decreases as the vc_)lta%;e rises, 28 and 29
denote surge 8rsed 874 A7 $8ifge arrestor is in this'dase an element WHIERTZASHS %t IAsulator at
normal operating voltages but, when relatively high voltages occur, dissipates or shorts 30 them,. The
surge arrestorifdy inthis BASE bEHeigned Sn aSiHfiar r%&ﬁneffﬁsé Chpicitor 8 a (ub® with a center
electrode and eewalt efectrode, orlas adflat acapacitorelemmentiwith ®wo plates: Thevtivodlectrodes or
plates are in this;case afranggs-a short distance 3h apartawhichiis sufficient Jortherelement to act as
an insulator at normal operating voltages, When the, Sg;%?{iin@s".o't%%s are.relatively high, a current

then flows between the two electrodes or plates, thus dissipating the overvoltage. The higher the
voltage WO 2606/027.94"- S *PEATEP 20057009530 affd: B8 Fenfiond, theflower'iRe resistance of
the resistor 27thegreatercthg amuouht of eusrentwhichvican bedissipated. via the surge arrestor 25,
29 without endangering the installed electronics. The dissipation 5 of the overvoltage (residual voltage

from the surge, arresiar 1o.around) s also shgwn a 30. The drcuit Bisuanged in the yatercraft. 01

is in this case the suﬁf)ﬁ/ulf"ne from the vessefgenerator, 32 10 is a fuse on the supply circuit for the

cable walls S. 331§ 88 foPtheOvarvoitage HrofectiBn B4 3558 Fhe ¢f6ufd that is td'say the vessel
body or the waterparich36 isthetsupphrlinelto thexvingly Sfor the cable walls 5.

33 1s a fuse for the overvoltage protection 34. 35 is

the ground, that i1s to say the wvessel Dbody or the

water, and 36 is the supply line to the winch 5.



PCT/EP2005/009530 LLOYD WISE -12 Patent Claims watercraft Loving .1 time-like element which is

5 connected by a hawser::b)tedhe watergraft, and :Ls provided with adjusting devices which are
supplied from the watercraft (21) with power which is transmitted in o-: on the hawser (1), with a
power transmission element (2) which connects the.wagercraft (21) and the kite 10 like element (23),

being attached to the hawser (1) and the power transmissian, element (2) being arranged in a cavity
which extends over the length of the hawser (1). 2. The watercraft as claimed in claim 1, 15

characterized in that the hawser (-) is in the. form of a tension-resistant power transmission element
)2) which connectsithe watercraft=(24 antithé kite slikezelérhent-(28%.20=FHawatercraf a8 claimed in
claim 1 or characterized in.that the power trapspyission element (2) is,;an electtical cabledin particular

a carbon- fiber cable 25 _. the watercraft as claimed in claim 1 or .2, characterized in.that the power
tranmisson elementpfﬁvlé%%xﬁ&?ub‘é@%?ﬁé%aﬁe{%&%ﬁ ES cré%lr%g% in"claim 1% o6r2, 30 .
characterized in thatthe powertrarsitission elemdnt @Y4R0plisal Waveguits*irPariicsr a flass
liner. S. The watercraft as,cClaipedhiglaim 1, 35 characterizediiar'that 4hepower transmissiont
element (2) Is arranged sygh tat It san ngsand ean e meved 40 the cavite AMENRER SHEET
10 like element (23), being attached to the hawser (1) and
the power transmission element (2) being arranged in a

cavity which extends over the length of the hawser (1) .

2. The watercraft as claimed in claim 1,
15 characterized in that the hawser (1) is in the form of
a tension-resistant power transmission element (2)
which connects the watercraft (21) and the kite-like

element (23).

20 3. The watercraft as claimed in claim 1 or 2,
characterized in that the power transmission element
(2) is an electrical cable, in particular a carbon-
fiber cable.

25 The watercraft ag claimed in claim 1 Or 2,

[1as

characterized in that the power transmission element

{2y 1s a flexible tube.

“ : 3 : - ~
5. The watercraft as c¢laimed in claim 1 ©Or <2,
30 characterized in that the power transmission element

is an optical waveguide, in particular a glass

5. The watercralft as claimed in claim 1,
25 characterized in that the power transmission element
) is arranged such that it can slide and can be moved

in the cavity.

AMENDED SHEET



WO 2006/027194 1.3 PCT/EP2005/009530 7. The watercraft as claimed in claim 1, -ghajaeterized in
that the power transmission element (2) is adhesively bonded to the hawser (1). 8, The watercraft as
claimed in claim 4, characterized in chat compressed air, in particular dried and/or heated
compressed air, igosupplet ot kite-like element (23). 10 9. The wate€FAfER30EIMEA HF elaim 4,
characterized in that a combustible gas, in particula 3h§7drogen or methane, is supplied to the kite-like
element. 15 10. The wateteraft asiglaémed art claim 3,s characterizeedn that-the calsleé éstalsé used for

signal transmission. 11 The watercraft as glaimed:in ope-gtclaims 110,20 d0-sharacierized in that
the watercraft has a winch (5, 6, 12 - 16) for the hawser]gle) %nd/or for@e> power transmission

] ) , )
element (2) which WincH (52815 1 1% s "BrBviaed Witha'Guidd "SUrface or a guide plate in front of the
warping drum for alignment of the hawser (1) 25 and/or of the power transmission element (2). 12.
The watercraft agclaimed,in claimds chasaeterizeddn thatea pluralily of watping drimisn (34-16)
having a cable store (17) are provided. 30 13, The c claimed in; clai charagterized in
chat each Warpin(gjlg1 rgﬁrarlf)’(tSE,a%)E)lzse%{)ro&iﬁedgv-l\:;}t;htitsCtj\nléév?l gr%%%g%%cygk%eke (rElL%J) _5%4);&.1%}2 %qétercraft
as claimed in one&'sf-aginiE {1 3P ERAAELEFIBE T it therwatercraft i provided with Iightning
protection and/orkwith prateetiesn cagainst ebectrostatic charging and discharging. AMENDED SHEET

10 9. The watercraft as claimed in claim 4,
characterized in that a combustible gas, in particular
hydrogen or methane, 1is supplied to the kite-1like

element.

15 10. The watercraft as claimed in claim 3,
characterized in that the cable is also used for signal

transmission.

11. The watercraft as claimed in one of c¢laims 1 to
20 10, 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) 1s
provided with a guide surface or a gulde plate in front
of the warping drum for alignment of the hawser (1)

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

12. The watercraft as claimed in claim 11,
characterized in that a plurality of warping drums

(14-16) having a cable store (17) are provided.

30
13. The watercraft as claimed in claim 12,
characterized 1in that each warping drum (5, &) is
provided with its own emergency brake (10).

35 14. The watercraft as claimed in one of claims 1 to

13, characterized in that the watercraft is provided
with lightning protection and/or with protection
against electrostatic charging and discharging.

AMENDED SHEET



