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watercraft having a 5 kitesdiioke el ement, which is
connected to the watercraft by a hawser. In one

al ready kn wat er fi. (WO 01/1921 i's
possi bl e fgv\!mtf%rcia& aﬁ’avﬁ{n%l en{én?tg ke ésl%:%%ljﬁée%%ed 10
to the watercraft by a plurality of hawsers In this

Case tﬂ@vé‘x’mé:‘?oﬁ' keeghemrnt 45 uged JQ HORE: theaving a
vessel b nd, in which case this propul sion system

c & H5e ﬁlé’d“eé'ktcl ] yl%yCW%%Ct%ﬁi EPsEhFhé’atercraft
PPyl Hadikesy.Stem uses the wind only to assist a 15
mechani cal propul sion systemin order in this way to

save fuel and to increase the speed. The kite-like ‘
elfanepne cadrisedyontroih edabpreme fl ufvd i 2/ o2 hadwskek s, it

Aipl W d ih of feaw&@{es }bﬁe/@-mee dbi@ﬁlgaet age, b@oweﬁﬁtected
t hat the must be in_and paid out individu

269 157 dgFtFECFétEFI é?/}é Br Hld‘r(féﬂtéﬁ/ ?he PR™SETS- keIn Ythis

ekcemsent . tha addtéi dhket helghanal iiy OfsdtBMBﬁSp]?‘Oapled the
ngl e he.cited d ment_th eor

all\%% %I sc sestng wa rgr gr-lh-a P h%?/sld%ggggﬁl tpr?plgf sttem

ofafhebeypergeatiednegxcausiiyiely, Py whwiioh.onby oﬁé525 the

h@%@ hlb&oﬁroﬁy@%@m by seRangnhef wWiiheh EB@KSt%Eeda551st a
l“§5§9 e avoi ded, However, this has the '
d

Qr’rf:ﬁ‘é;e RIRULFEOR| S¥SEERe 12| OKERE cHh RBLForttRsY to
beavent fotl echrd r ect | ync38atbe ohé e(lctpeﬁsfdt haHenveiteolike

_iglgﬂgﬁEe%g%z%gw%8%€£8i£e?h3¥|Q%eléiégg %ﬁ e% ngsers

type nenti oned
kit @lvited idverifht hadpebe hagst rtélel el shdvdetagel yhogsver,

Thrasolttidyonmaet opdi mgutied hen i amantpaqra canpr i§&§vl8§a11y
b Lol erer siug pr ou 0o v L1 00 USEARD pne 2 ike
eﬁie@epgwerln addition, the plurality of hawsers could
also become entangled. The cited document therefore

also discloses a watercraft having a kite-1like element 
of the type mentioned initially, in which only one
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.

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.

The solution according to the invention comprises the
kite-like element being provided with adjusting'devices

and with a power generating device, which emits power
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*000002* WO 2006/ 027195 - 2 - PCT/ EP2005/ 009531 when
there is a change in the tensile force exerted on the
hawser. Adjusting devices are therefore provided, b

* MEAN300§/ 0%/ 1% ch t he shape-o? the saill ofPCE{EP2005/009531

kite-like elenment, the incidence angle, opening
vwhaﬂsthdmerE@fanghapgece&smmanuhnémﬂd|ﬁmr¢aneberted on

CQ%@g%gdy'JNOVIded In this case, the control
process can be carried out automatically by neans of

-sensors provided. on the 10 kite-like elenent or, and

th.'d%ds&:ﬁl@”d@xh’i@éé yarad\@{am pb&vi@é‘idjo fb"yorﬂéat}@s of
S cas t here, frgf bl ens. |
t

LERaE i ChenETeY srditsy Wit ike element,

FmWevemnenqﬁmEH sapply, |sope@ungedvdknestmeEm@usteaglng
devleesseld e Egéf%ﬁ&gnddaf}g Q@“@Bahgeda%“ro rﬁié’&l&&d In
t he inventi on, tained by a power generati devi ce,

wWhihdl eRRES, pbher IPRBreherRroeeTharmges! i et héaréﬁgdl eout

f@ﬁ%@m@&&@a&‘i opyt hechawsebsr NgeREWRE C_@ybdlaeas B8 the
|ngd mhen he 20 tensile fﬁrce i s constant

& FeceS5aP§ to il owPPHe KiRES || RE eIEﬁEE%CPBarlY
nbdeahMEgbemsandnfuraheo fmmn/ﬁhenthEeWessm this case,
ogderet oalocpt ?1' nﬁ?&f@ierﬁé om{ hgencﬁ){ ? fs%ﬁaignsﬁé Cthe
force and ensi on novenent hawser. A
SEPEF|6ﬁk§u@ﬂﬁﬂ$QQHsﬁ@@€VQﬁ:c@up§€?r2§qpﬁﬁ%uﬁ$cé@gé;red
Aceer dhagatigukhengnventicer,. it has now been found
that the power can be obtained by variation of the
tensile force which is exerted on the hawser. Wen
t Feeexpressponsihgbpaiwe mpawer "aaror'djerertat et ipowentention,

h | t a ti
- akprHsadahers, ener§§9§r§% %%ﬁﬂh ﬁ§§1@8 wHHSﬁ Qﬂlts

30 of creatin , I'n'fact _
{RGVeTt YREE HPSEE S SHENGE donVidissitoims it of ey @serted

tbe thaveawsem, Nb lp@@ehemdl@lrtdidsh&ie tcktecddﬁ[@d lj\ﬁhen the
f . yar as _a It of angi ng . wi,nd s S

vgéégflg fé?éetgsas a f%?ﬁ f tﬁ gﬁ%ﬁFéEV to
eiﬂ%bo‘astbe%ltés@lllkeofel@elIGmbert@t eioyvecafnmtédamwtnd further

MDVRPERESm RhkN&essel in order to obtain power from the
product of the tensile force and the extension movement
of the hawser. A solution such as this is, of course,
impracticable. According to the invention, it has now
been found that the power can be obtained by variation
of the tensile force which is exerted on the hawser.
When.the expressions "obtain power" or "generate power"
are used here, then, of course, this is not a question
of creating energy from nothing and, in fact, all that
takes place is energy conversion. According to the
invention, it has been found that the tensile force
varies, as a result of changing wind speeds, vessel
movements as a result of the wave movement or else as a
result of deliberately carried out movements in the
path of the kite-like element, to such a major extent
that power for controlling the kite-like element can be
obtained from this.
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path of the kite-like elenent, to such a major extent
that power for controlling the kite-1like el enent can
be obtained fromthis. WO 2006/ 027195 - 3 -

© P@0/ EPROOK MQBB531 The power generati ng dexdyeErres05/009531

arranged between the control pod of the kite-Iike _
eherenborBe tdhendPysehy cﬂ%ﬁﬂx@hﬁs|Q@ﬂr@ﬁgé@elﬁﬁﬂﬁﬁﬁl the

is |low _the rati eV|ce is in
réPEFI‘é1yP%§ ggﬁeﬁg gﬁ g n° TS ?%a&n%eGHNEShawser'
giwéziner ,thehe Joadr genemabln@awhencxnss bobj ecthéo power

| ggg%g}e%rattl‘?l%'régv%é 5% Ikl/bsa E@ﬂékk@eag\/ S PCeseate.

ate power. asur enent s ovvn t hat
uphes 2919% ofoadhe heeqqme@edgxea%éer i Blee pmﬁé‘feltaﬁeﬁératlng

Olk&iiked flrsomshbg eehan@e i %r"e'&@ert eeehlseleor G@rekd .ONGhis
gvantg s enbodi nt, ower generati devi ce
h

-t |sts AEEY ihde euﬁﬁe A Sy A d 15

pi ston, with the cylinder belng connected to the

hﬁ@%@ﬁf@ﬁ@n Qjﬂédgaéﬂéuﬁnkégﬁh nggged Eothgerequired

el ement, or wt %/ i nder bei ng
cShREEELBE RPVHe Cat 9 iaktainafknframd thie qé133't<3cﬁ1 in the
beengicentgeeted to the hawser, and with the cylinder
bei ng connected to a 20 pressurized-fluid reservoir

via a non-return valve. Wen the tensile force

i Aor e s AdvEa tpicstcars | smbodeédenagai tris¢  tevexpr gagerating

fQEGQCQH%aQPQPr£§§€§n&Bﬁl%k&é? %aRﬁQj{natQSrng loaded

i nder, which can sse via a non-r
VéF§E0P0 316Pe§§@HQﬁ%$HqQH(PQ¥QSHQRﬁ¢ecWW%ntQSthﬁehawser

tensuwaﬁhw63ed@ﬁk&ﬂﬁ€8be&h§nddﬁhdﬁéﬂdﬁwbstﬁﬂyeﬁlténllke
cks.in fluid once ain

d
Deegepe s O CeetLan. aodsugke Lo (1 uid onceagan
b&lbenbhkeeeﬁﬁmemala@d.WM@wnﬂEIdnuhﬂﬂng dotmmected to the

i REweases &gl Wit u't@'lel ScPNegqagaipe {04 CRAHIN G B0t a
the ressurlzgg flLuid reservoir. I n one advant ageous

?Hﬁh?e Uhfst PRSPEVEIFanted #n AR ERREER oYakve.
rWh@mnthyHUHhﬁllmlforﬁylmmﬁﬂeaséﬁlﬂﬁﬁeapﬁstbﬁnls moved

|Besbeg one gt skl ol LDE PLROT. R, P00 LS ERE" £
located in the cyllnder which can then be passed via a
non-return valve to a pressurized-fluid reservoir. When
the tensile force decreases, then the piston is moved
in the opposite direction, and sucks in fluid once
again from the outside, and this can likewise be
controlled by a non-return valve. When the tensile
force increases again, fluid is once again forced into

the pressurized-fluid reservoir.

In one advantageous embodiment, the piston is arranged
in the center of a piston/cylinder unit. Cylinder
volumes are then located on both sides of the piston
and are each connected via a non-return valve to the
pressurized-fluid reservoir. When the tensile force
rises, pressurized fluid is passed via one of the
cylinder volumes to the pressurized-fluid reservoir,

while pressurized fluid is sucked into ‘the other



pressurized-fluid reservoir. Wwen the tensile force
rises, pressurized fluid is passed via one of the
cylinder volumes to the pressurized-fluid reservoir,

© wWhiid eqoreessurszed fluid is sugked into therPotEr200e/ 009531
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2006/ 027195 - 4 - PCT/ EP2005/ 009531 cylinder vol une.
VM@ﬁliﬁ@eieQ%Ubﬁé*”WKéﬂeEhéa&%%éﬁﬂé f&@b@lab@&eaﬁes and

noved in the opposite directjon by t rin

sprPfhg®? StrEn The mEVESs Ui zt D lr?'reth LrgPhbpn Py the
Cyspntieg wniumprlsgsonpﬂﬁsseubeandessupagsdd fitpi5in the
th s f eser Il Rk I Zzedoq £
flcgt § é éﬁg k?EQPE §$,%§?%€eﬁgﬁ erggb Eﬁé Duf?ngln °
tht@epr®@€§§urﬂﬁ@dpﬁﬁﬂy@(n%#%@égohﬁalnyplﬂﬁe pressurized
pressuse; of shbregr essyr taede byt deesaavei rol\hen the

10 pressure in the pressurized-fluid reservoir is

high, that is to say a | arge anmount of energy is
stbuetingt hérnis t heopewe; genrer ptshgndespom oont Rgaesstto the
hugﬁéé/%l”é” %f ?lllé( g@%%sht}%z%%n%'lluedfof Eor-F PrVeihen the

en | resent at 1s to say
th@r9$%@§@réx1nthﬁe HEﬁiﬁ%%sa¢¢z%Hu%¢Lunf%@é§@FVb|ﬁsushlgh

| ovhat hes tbesaysbonaeg@ aSHIPILY JTEWHHTRSS Uild Zs&da:féd.u dthen
even when the tensile grces are rel ati ve% Iow

t hFRe cRS¥eT) (IGRETARARY o FPUERE (FFHT ¥R Sar FAngeh
nmushlpewhenvidedtentsh lesdbetopsyalneesany drider- tWheaevol dttle
an si:yel er pr eRsi |56,

o JEgE° sy PRt | P R 2%1?%%?%35 it e
|tpr@S@@gsZ%@ef%éldpréﬁﬁa@0#6rlﬁhéCpbmé¥M§b ¥t igFon can
deyiigg1{0 rb@«v a pxss.terH,CﬁlblieQi | ifkerial Ssackrnwi vhean ahéetigdhsile

ich ﬁ .S _C nne ted at_one nd to _the

EPBS L RE Lo ond T £ hESRy FEF) Kot erk 10
issmlﬂeﬂeddegtethstlchespmea@gﬁ@eakem@wﬁsbaspnn%wﬁﬁd with

ap@éfeéxpomaq%san%h%rda@e%oa 5688k & OE&ec86EYESy high
reduci ng the volunme, and is connected via a

hORY S BR LR FEVEF vineD ERE 881pi e8shiPF 28difI tiPGY Righ-
reservoir. Wien the tensile force is only small, the

S k-%ik structure is read b the el.ast |

sSf%% FRY AfentnfsStoR J%%Hdgg%éﬁuples a %arb% POSEiRas t°

Wienovhéet efist| ether cpowken igeclegasdng tlgevice to be a
structure like a sack with an airtight envelope, which

%y fluid

is connected at one end to the hawser and at the other
end to the kite-like element, is widened by elastic
spreading elements, 1is drawn apart from one another
when a tensile force occurs, reducing the volume, and
is connected via a non-return valve to the
pressurized-fluid reservoir. When the tensile force is
only small, the sack-like étructure is spread by the
elastic spreading elements, and thus occupies a large
volume. When the tensile force then increases, the
volume of the sack-like structure is reduced, the
pressure in it is increased and 1in conseguence,
provided that the pressure increase is great enough,
air is passed to the pressurized fluid reservoir. It 1is
self-evident that air is the suitable pressurized fluid

in this embodiment. It would also be possible to use a
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vol ume of the sack-like structure is reduced, the 35
pressure in it is increased and in consequence,
provi ded that the pressure increase is great enough,

© aWo RsopassEadst 0 the pressuriged fluid rep@TVerPr0034009531

is self-evident that air i-s the suitable pressurized

fhwd&adma hi seiqphpdi nest . | ¢hawoul gpoalseeRei pasail bl enexrgy
to use a WO 2006/ Q27195 - g_v PCT/ Engos/ 003 31 nit
h?&r“a%ﬂ% Y09 Ui G he "dfdvendnt | Bi8GOBASY er Uity

gedehatighy dievi thiwi tdase mstealtyl eaderisurpteferable for
alhough, t'h%t es&irtz u:@gh'igoa'fofsweagk%faz?éa%é and

use as the surlzed r wei easons an

. begapsgs @ ftl’ltehé’%&%lm}t )Pfoflqaéﬁ%‘g@%&ﬁlrﬂ%g By
way of exanpl e, the sack-like structure can be woven
acound th hawser t he | oad beco
Pl AR (S SRS e PRt 0 28R OBESwoven
temstdImm@edaweeMlﬁﬂkesarmaummlmm¢netebwﬂ@ad becomes
egyekere | ike %ﬁss% 1Y 4o IINES L ONAT B, 0NEAPLRET oaded

(Fn the att ocat ed para
afdPREF) S%ﬁ@%@%&ﬁﬁ e%]sa?(Wé Aretore Shfead, mesh try

akb- f inbl-ed esvwelapeondn LoMNSESHIENCEn ttHaae altrtew@itchtbs be

| ocat ed |n th vel ope and S fl owed Vi
ngﬁg FEEGr & 5\751%\}5 ec T ST ST S ac%‘?w o p%%@%ﬂe?ﬁ the
théaptegsur$prﬁﬁdlluairréSQHmmirenvalapSLnﬂkarconaaqeence

t ehthat; A Rllhtlh:@l QL%SQ.d?:fa?.‘_téHa g J?r/é;ﬁ( d L UDEty ngowed

pressurized fluid can be used ect or contro
puPposEs . SHRRVEFEL 1D | §3dV&o b%sé—'lompéetséeéjonn@@@ F@ e

passaﬂlZedtHewpidgﬁuﬂﬂde ﬂIhﬁﬁ(kﬁEHﬁﬁdHrf(Hn a similar

g n Iect cal Rauer h case .the .
c@%ﬁ F grogégg 8 CREnC855r P& tbﬁtpﬁf%ﬁgéﬁ &Pger unit.
el ectrical power and not by neans of the pressurized

25hé|pk@ss5¥ﬁ%eﬁfﬂﬂﬁiéu%£ﬁlbéoﬂ569|dyf@3%¥§'ﬁbr control
the pressurized fluid

carried }%Wy ans, of |

%Fposﬁgne 51V Can be En§edﬂtsé’ g%Wh]?JeeeF@ctCH%Ct the
ppnes subyzedeanslwfd whirelseralodes ate oper agefdera€BOr Sfor
aé@ne;ége@g%edowt&g&gggeg&'t owSEC- 30 Blectyical .

power can De generate |rect ¥ prOVISIon
control process 1is then carrled out by means of

electrical power and not by means of the pressurized
fluid. Even if the actual control process is carried
out by means of the pressurized fluid, a small
generator can be used to generate electrical power, by
means of which valves are operated, sensors are

supplied with electricity, etc.

Electrical power can be generated directly if provision
1s made for the power generating device to have a
linear generator with a spring-loaded moving part, with
the stator being connected to the hawser and with the
moving part being connected to the kite-like element,
or with the stator being connected to the kite-like
element and the moving part being connected to the
hawser. When the tensile force increases, the moving

part 1is thus moved against the spring force and
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is made for the power generating device to have a
I i near generator with a spring-|oaded noving part,
with the stator being connected to the hawser and

© WiWoh 20Re/ 8% ¥asvi ng part bei ngécennect ed t PAT&P2005/009531

kite-like element, or with the stator being connected

t gdrha-ddde- | i Keectel reny . denaﬁ nmovhag pthsb‘zebng force
cted to the er.. en the tensile force

|§§§£§ﬁﬁ§?sTrﬁp%%vpﬁe S rﬁgg S %Dvé%oab%?ng?thbaCk

s prtiusy Hm@@%wmmmﬁn@@m@w

PCT/ EP2005/ 009531 generates electricity. Wen the

tensile force decreases, then the sprlng noves the

novi ng FEANsFck RS 115adv se §Féférdting advantageous
eleatiagd ieddnyt., 5t1|1é1 a@@@)bhergerﬁﬁ\ﬁétﬁ@éuﬂe&hﬁél das a sprlng-
a € adl.ment I he power eratiLn VI C

s gt L et e o L
soeivet hat athmnpnqnﬁmamﬁ @rcmapoaegenandtdrlvea a pinion

gemaIcat Gfs Vrlc?hrﬁ:é?i %&%h%&&ﬂpbﬁeﬂ’@unéﬁé Phet BSmFonent is
conponent,. and t he congonent is 10 connected fo
d

h CLSE t He t obfhedPREESFs 2@Ghnddted GRS  rod  is
kicoenleicke de ltemertie Kﬂté*&ikﬁﬂﬁﬂﬁmﬁmtjSorCDH@e@bﬁﬁoh@nt is

tla%n%ietc% dI K:% etl_l'? Q!Ltgngnrfg] etlce)o %deti’%etl cﬁot]:lged rod

connect ed op
sﬂﬁI99nﬁﬁ§QQQut@fthﬁehBWﬁéar @mﬁﬂmﬁQhOQtﬁﬁ tpsrédeeon is

18imenkioned, tﬁ@tt Bat ﬂﬂ@rﬁlhéaPog@ﬁ@gaEgrd%rﬂ be s been
this _in detall. In a further advantageous

ny
eWﬁ&&ﬁﬁBﬁa ?ﬁb N eratingieRyi ee 9es@ribe this in
paeyzomelendertailhe piezo-elenment 20 is connected to
the hawser on one side and to the kite-like el ement on
the other side. Electrical power is generated when
t kB méchahitEblRest r esyandtdanpwn t febogiventel el power

C@aﬂQEStlﬁE} bevare d@thgﬁgﬁQﬂseﬁm Mfle Biezo-element
pl rEEéﬁﬁécte omer atln devi ces are pr ovi ded,

an% are arraﬁg ar ?W%? or°T nCBEr i 259 DRt eSO the
aktbagedken erl@m@lritel on r edel toUHEII‘TDBEdéOrTml%&S:&do%JH power
pf§s§@h'e;zc§(Eefdl q/vl'gergr tn8MES Qf . &ner g%ﬁ;\?’% the

i ndi vi dual power gener ati ng devi ce aV|ng
| Rt GeCof h%fﬁ%ﬁlénghangﬁs

In one advantageous embodiment, a plurality of power
generating devices are provided, and are arranged in
parallel or in series. Devices arranged in parallel
result in more compressed air, pressurized fluid or
amounts of energy, without the individual power
generating device having to have large dimensions.. If
the power generating devices are arranged in series,
then the tensile force is distributed over the
individual power generating devices. When the wind
strengths are low, that is to say when the tensile
force is low, one of the power generating devices could
be blocked, so that all of the tensile force acts on
one  power dgenerating device in order in this way to
obtain a sufficiently high pressure for control

purposes. In contrast, when the tensile force
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t he power ‘generating devices are arranged in series,
then the tensile force is distributed over the
i ndi vi dual power generating devices. \Wen the wind

' stH0eRGPRL02T T ow, that is to7say when th&@ITRERPRSLHISIL

force is low, one of the power generating devices
cddlredr=d| oked, tis® that akleoéntheré@hgoWerfgeneratlng
B, Ao O0FC POERR LA 00, G8Y! GRD BACLehD 11 Foree
fficien pressure
cdﬁtr@ﬂstgu#pﬁgéb OVﬁrcoﬁheasxndNWk#PQheEﬁéﬁg'IéeﬂéFéélng
V\@eZ/Q.Q@_{sp27§-§5a rZsUlECUfEmQﬁ{ 09953d-rdesr £88€pressures

ig]the two (or even ,, pover generating devices
AsFTH 615 ¥t &5 tthift"the tensile force is
dlstrlbuted over the individual pomer generating

a 3%A Teaul i p‘%flrirg‘ %rl tfo“i%s qnd groéé%'i%s' to

t at occur are not “as éad of one Spring

_eIPé’rﬁéﬁtde i & §1p‘§§§rlll§bfe pé @%W@e AL gemtad i t Prof way of

SRIHAAD 1R eNMBRLS. sBYingyY fiem&X88P! £ret WrSHIddW when the
vi ded when the 10 piston, the Linear

el ements ar
TBEGEH t HE ook HRPT od G ¥ | OF entiedl t OBBIFScatad  are
| indeceiwd alcopobiet | bocabhed nediaumdesnsidle posdeion when

0%%‘&1umTh€vﬁ ﬁ&erfc}ﬂ?:%é eBéEhI?e fﬁ{ece EQ%eQr etﬁ’ieertiaﬁglle

extent to he spring npr essed
sttPétEhed th§o0 FKBRCBRe §b?|n@XQ%D%Iéﬁénﬂﬂ@éﬁlbéh@seéprlng

b@llfém\éﬂﬁn tdhecd@psésSed Obees el cnleaw ay when éﬁ@ spring
HSI|e forces are hu%hb?ﬁg addi ti on however,

i S
pSSSTHTE 157 5hr BYi dE S Sthgtfor £&75¢ ebefc’mes are
vdowalsirgl wiewnrdee Eanshils Weydes @ofd evigh. In addltlon

Opblvdheal i qr ff ﬁiﬂééﬁh‘f‘éﬂté g;'?z;évfdé °f<9FStfi‘é‘d £8rce

strengths. 1t woul d be possi to use a necha

i fpa |CUP§ﬁabéenetéPI|@rd§§r|ﬁ§ |ﬁhWﬁ|cHthet§prﬁﬁ§leve
copstiantzaicd oncoibirnudl§ifg reari abkesiteweyetceksn aﬁa wind
agggghggg us 25 enbodinment, the spring is a
conpressed-air spring. The spring characterlstlc can

be matched to the respective w nd conditions by neans

0&ttu%u966§%U&%éélﬂﬂ¥3éﬂ”ﬂé&iaF%é%ﬁHh15$f opﬁrﬁéfggcular
p0|nt of the kite-]ike elenent
metallic, spring in which the spring constant is

continuously variable. However, in one advantageous
embodiment, the spring is a compressed-air spring. The
spring characteristic can be matched to the respective
wind conditions by means of the pressure in the spring
piston. The operating point of the kite-like element
may vary considerably, depending on the wind speed; A
variable spring is advantageous in order to allow power
to be generated with the same arrangement at different

wind speeds.

The piston can also be moved back, or the air sack
spread, by using a portion of the pressurized fluid
located in the pressurized-fluid reservoir for the
return drive, instead of or in addition to using the
spring force. In order to allow this arrangement to be

used to generate power, the return drive must, of
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may vary considerably, depending on the wind speed. A
30 variable spring is advantageous in order to all ow
power to be generated with the sane arrangenent at

T dWPf 8Penf02%a%d speeds. The-pg8ston can al sETHEPADVEMH09531

back, or the air sack 35 spread, by using a portion
ofcotftesepr esaty i Zbilcé | dtda ItQert ethd 4 tensile force is
pressyr.ized: fluid reservoir for the return drive
i Nst ead d%: n ‘addition to using the spring force.
In order to allom1th|s arrangenent to be §zfd to
n r, reiur ' t ulic o0il, is
T000 Do ae s T DR FGb5aaT Bonr et ake
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Lol o 5 advae eousl y. .used_as the sur.i zed
g A A R cs%8e 0 URyS e, Bepapres.
d&3Pan an¢QRﬂmOME|g©@Bab@11hygh anﬁuatlmyﬁmgcestéby the

h Les,; C ro Lt Hkng
e L D oF st ryashadie | 187y, Mol pouer

pS\(REF’uTBt&8H BE0 MemiE thie &9 rﬁ‘ﬁ”sm%%“ﬁmﬁl nf:@m*ﬁrgl “state
cohttolhst abeent hatabnsdbeemnaached) . vahess gfé&eVaJ:Y@§ed

I hi ntro tLa |nta|ne in
Sg§%§08?§€Fr01 d%an age&%s%hﬁﬁﬁgFll ur ther ad@%ﬁ?éﬁ%%arly
a?@vﬁﬁéagﬁﬁés RIS us ddhritidust egdvenandasdsaras geeld and

amineLl dwige; lﬁd@%@hrkfabéiéﬁd'aﬁﬁsth%s' “\Qéifidlé%' Q@H.éwule

s the fluid,
a%vaﬁ?%gégbgyt8stbFe&%ﬂg%ﬁ9Hg&uPﬁEténergy dlrectly A

conventional industrial storage neans can be used for

2Ps ti“ %%:W%ﬁ%ﬂd.lgsadgséaon 1o &Pe édr is
fluid SO contai ns conpreSS|bIe gas.” T
jﬁ%ﬁ%&?ﬁ@ouﬂeVPc§qgﬁ$sﬁhﬁehﬁﬂéagylcnemhmsyr@maaanry a

|¢mmfﬁﬁtﬂ©nalhgnﬂb%$&ﬁﬁg éM&%h@ydﬁéahH3édﬂ“ge'%sed for

e ecreases,
o TRSpbrEr R Wb by 26 B fectsed magdiEilic fluid,
ﬁ&%@l?ﬂ@téLEﬁentqqmprﬂgﬁmhmm gsystEHEW@dﬁéﬂSgeneratlng
b} eed EQnY%Md}é*@ﬁQ 'Qn Q'ngtlon 1§%rea51ng

fq{ce of graV|ty and t dlrec 1'on an
€ presBure. "When hydraulic fluid is taken from it,

the pressure decreases, and the corresponding energy
can be used. Since the kite-like element is a dynamic
system which is subject to rapid changes in the
direction of the force of gravity and the direction and

the magnitude of the centrifugal force over the course

- of time, it is advantageous for the hydraulic fluid to

be taken through a flexible hose, whose end is made
heavier by a weight. Since hydraulic fluid is heavier
than the compressible gas, the end of the hose that has
been made heavier is always located in the hydraulic
fluid supply. The aim of this is to ensure that
hydraulic fluid can be taken in any maneuver state or
flight state. In one alternative embodiment, the
compressible gas can be separated from the hydraulic
fluid by a membrane. When the hose is located in the

ligquid section of the reservoir in order to take
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~the magnitude of the centrifugal force over the course

of tinme, it is advantageous for the hydraulic fluid to
30 be taken through a flexi ble hose, whose end is made

" h&vRePE MR7A%%ei ght. Since hydraulic flui #TEERRARGE09531

than the conpressible gas, the end of the hose that
haydreedn araffeuhéadirem instal ways € oclatedailsot r;e:ssible to

h 0 his.is nsure
¥gﬁ§§% hyé{aulleﬁgﬁﬁ% &Hdn éaﬂ ﬁe té@eﬁ Yh

n e taken in any maneuver
sﬂ@@@qﬁerf$¢%ﬁﬁ §P§télqa$ﬁnﬁ£%ﬂQerﬁaﬂlﬁé eHtroth HReHe for

t RenteMPRSPIe .gas can be separated fromthe

hydraulic fluid by a nenbrane. When the hose is

| ocated in the liquid section of the reservoir in

ofder the t akpsWON2006/ 027119Eart 9 -tIRGT/ ER20Q@GMEA9584n be

h%@k%ﬂl %lﬂﬂﬁé% rnét 1E at§ohhgﬁcﬁl S Hﬁﬁﬁib&fliooccur

ensure t hat au ic f can be taken in any
w@ﬁéervelfalé%laxe 5ﬁuef’Pthtt1‘s€t af Bucptignayvan aFmee tgpsile

C gotricel wm@rrpa;s&s wind fid hee#ensh Dfote £0AStAGte Lbemlttle
ower. can_be _ obtaine a_si tuat

agag i's aﬁf R odEtr Iuﬁﬁyg?ar%$€¥l$%ﬁ%9eﬁx’ égaln enough

f Poreyaticoonsonprohe thengidtee - fidreceebbhmant he Imi nothis case,

VERY 1WNif@ 'I‘ba}.%d t@?r%\}lsdé 44 & %Metg%é rg@#led on

not be sufficient obt'ai n enough ~ power to contro
t hBSKi YREFTRE2EF erfdit . CRA tPR s USESke, TOj tVaRY pé¥si brensile

t Goptevigte the aamdwh bo heawriay ded iy H?lng out the

e R e

haWéeh. The whavh tsanhéectede tisedthe apprrpogemeratlng

WakGhcksvtiBepntr aagterred to the power generating
device via the hawser. In one advantageous enbodi nent,

rather than using the 20 winch to transfer a varying
t ensidre fadtcen tage dhss embsdiikati, on-ertesgythepmidielg the

V@§ﬁ8h t@otQ%a%%%eMEChv%i”y%ﬁ)%v S, th di sadvant age of,

high nass inertia and h orcesobelng
r egat + et ian s epEmratve ﬁy@lrrlallr-lhec V%me it prtlwi ged, which

whheb1aesstR8 Bh8aRIWBERhgRNGf high mass inertia and high
holding forces being required, a separate hydraulic
stamp 1is provided, which acts on the hawser and
transfers energy by pulses. In another embodiment, or
additionally, it is possible to provide for the winch
to be arranged on a carriage, on which it can be moved
backwards and forwards, which can also be done with the
aid of a hydraulic stamp. This makes it possible not
only to transfer power but also to move the point on

which the hawser acts on the vessel.

When electrical power has been generated by the power
generating device according to the invention, it is
expedient to have the capability to store the power in
a rechargeable Dbattery which 1is arranged in the
kite-like element. Storage of the power which 1is
generated in the kite-1like element is essential because

this makes it possible to bridge periods in which the
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25 transfers energy by pulses. In another enbodi nent,
or additionally, it is possible to provide for the
winch to be arranged on a carriage, on which it can

* b&OnBYee/ 0H@war ds and f or-wdiods, whi ch cAFTAERe0Hw/ 009531

done with the aid of a hydraulic stanp. This nmekes it
pessirdgve noel1d0 0Nl Yowo tfansfesranpdwer whath ailso kdte-like

MV e e'?lecv\ﬁ ls”t 10 eP{‘h' %IEOE‘V\E hayger, a6 Slrﬂgow& t 1n the
vessal en rica F has Been gener at ed b

t I8 ty@weon gﬂerhewbwhgtaevp@eveercaﬁrtﬁlwgmtnﬁ tirel falls and
| RMRNTA 0N, 14t LbSsaB8819XpedicRRlr tthdhave-d hengapabi ytﬁtore
to store theéﬁom%y?ln a rechargeabl e batter¥ $h ﬁ i
aFFéhgé’d“in%d[ t 2F9KE Ll MBRTIY StHTAYLTBF t h8” “this
powepostsi.ch is generated in the kite-like elenent is
essential because this nmakes it possible to bridge

periods in which the WO 2006/ 027195 - 10 -
P&¥/ EPRODLY GouEBive eptr dy WS d-iion |tow, ther abrEApRELt ioned

\Maa@)auohqll@lte%lf&@ Rwriengehsrht ddan.andt 05@6@a§§ alio is
or t, e, in t he g#tugtlon i n which the:§% 3 c
QERBFaFTg ThiX TGS LHA CPfie BAMAT ST0F S a1y device to
reeveer tsiperikid evhiAm einerdpys syme@ So canope ovhdeehbegy. An
SEQEE%gtgﬂﬁﬁgy é@gﬁ'égdt Qls Jn{SthQuEBQﬁeofN%E%kring has

alter ive or 1n addition to the abovementi on .
chPs&bi P Y#RE29Dr Prter 1§ener @t iTSH-SRiP st6Pageorde oy its
1@0@@&@lﬂitﬁ&hIHﬁVhﬂﬁeﬁQétEm . powey g@P@éabhoﬁjQQVtégque

t o _have a s s designed to st re th
L Rar ol B o %ftfeﬁl g 17 OTT L FRETEY mhaf Reer
spenagmeds Etrtaa‘ga,dvamna@@ethat tite fLarmrefeasepring also

farge eﬁeltadvgﬂEggs viptyal Ly i goed g&skxvegpe 1OL68  in

or the torque al so nade avail a
st8i88tener §§ifas BRERS coHsumRPsEidigy §Fbrag§OPﬁ the

thes&dvanoéga smrpm@sabmy dﬁxytﬂﬁaﬁyhﬁydﬁﬂnniiﬁﬂ afdd the
kes .it. possible

[ I Y el aht

§a§§o? uﬁlt ° %a v§|¥t agaélg? ;?os%‘#%ﬁ%jéav"éﬁp heaty WeLight.
h?HFaUFFbsthanaamhefggcganﬁ sewgue bﬁlegepgpvadadbe
produced with less weight, but with the same force or

rque bein ErOV|ded I n one advant ageous enbodi nent
t A gB?I avgg 39REHFc gMbodiment, the 'spring is a helical

spring which stores the energy by compression or
stretching.

In another advantageous embodiment, the spring is a
spiral spring, one of whose ends interacts with an
essentially cylindrical housing wall and whose other

end is connected to a center shaft of the housing.

The invention will be described by way of example in
the following text using advantageous embodiments and
with reference to the attached drawings in which,

illustrated schematically:

Figure 1 shows the arrangement of a first embodiment

of the invention;
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spring which stores the energy by conpression or 25
stretching. In another advantageous enbodi nent, the
spring i's a spiral spring, one of whose ends

i WOeRrBBEAS02MLHP an essential Iy eyl i ndri calPdTdE8RAQS5/009531
wal | and whose other 30 end is connected to a center
SlFdiguref o hegrfaxmsiﬂge ibeahgeaehtoef\/\ﬁa{ | sbeoiesembbadment
by way of exg e i.n ne foIIonAng text using
advantageous odieEnts and with reference to the
attached dramnngs in which, 35 illustrated

sehenald gal lfoufd gun 1,5hows e abF angenents obmBodiment
f??st en%omﬁﬁgné of gt he |n$%nt|on WO 2006/0271850-lmen

11 - PCT/ EPSG05 60953 HiYPuire 2 shows the arrangement
of a second enbodi nent of the invention; Figure 3

he arrange a th| odi 5 of
Shaw.Lhe anAngenenl ol p L oot et 5ol the
invention; Figure 5 shows a flfth enbodi nent of the

| BV eRk0R; SHRuWE QUi B rShews @ kit ¥ M NG i®n ;

whi ch can be used for the enbodi ment shown in Figure
5, and Figure 7 shows a sixth enbodi ment of the
i Aigntieond. Ehokisguar @phrﬁﬂOV@ﬁrppVﬂownﬁﬁﬁm Ngalewé Csed

in the formgf &%ep%%gg%ﬁ tn%%.&ggggk¥ﬁgure EV gnd

case, the cylinde I's ‘connect & haws €
while the piston 4 is connected via cables 15 to the

kit gukkke ekepRat 5 afi k@ %%Hoﬁim%%ﬁtBQltﬁ%dlnzg%tlon
piston 4 is forced to the left. a conpression

spring 5. The cylinder 2 is connected to the
arhgspheleshpwa Bi etwenoryaraina i il der e aind tise form of

CQnB?%E%ﬂ/%ngn%%gp&ﬁ?ﬁfdlgafnr%ﬁ§rv%5%e8 Vla a Sﬁ er 2

non-return valve he t ensif'e”f 6FCe |ncrea )
when cEIngesgsi sten the shansehe 3.1 | usitat ddeposisfon, ¢4 is
tbenpestea v4ai sabhes dsawd tthd he dd ghtkaagai disdnd heor to

SP{%EgOEQFBEdE%H aW%J‘§{§%B$h§ Qgsfggkg Igélt(gﬂngt”by
a compre551on spring 5. The cylinder 2 is connected to
the atmosphere by a first non-return valve 6, and is
connected to a compressed-gas reservoir 8 via a second
non-return valve 7. If the tensile force increases when
the piston 4 is in the illustrated position, the piston
4 1s then drawn to the right against the spring force
5, and forces the gas which is located in the cylinder
2 wvia the non-return valve 7 into the pressurized
reservoir 8. When the pressure decreases, the piston 4
is moved back to the 1left again by the compression
spring 5/ the pressure in the cylinder decreases and,
after being deflected sufficiently further to the left,
new air is sucked in through the non-return valve 6.
The compressed air 8 is then passed through a line 9 to
the control elements, or possibly to a generator in

order to generate electrical power.

In “the embodiment shown in Figure 2, the

piston/cylinder unit 1 has two compression springs 5.



2 via the non-return valve 7 into the pressurized
reservoir 8. \Wen the pressure decreases, the piston 4
30 is noved back to the left again by the conpression
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after being deflected sufficiently further to the
| efthen newe aiprreis%LﬁiéCk‘Edri:ﬁ theough hemsanumetlevel, the
val ve_6 conpressed_air .8 i.s then p e u
a??+%%°@ €01§5:Vhet%%ntfoﬁeeﬂgﬁgﬁﬁg “or éﬁ?s?%ﬁpgg 9 che
gerel anderi 2, olgderiso {kﬁwﬁ%ﬂ@t%decﬂTiEagupemér I@ this
tn§a§@bogbﬂePétﬁPHmOalOeE'gué@e prbil8 dell SHOWLH Id1GRIs of
uni t onpression springs 5 WD 2006/ 027195 -
12the PE‘-FFEPEOGS/ 0095319 PNéER tHEprssurB: f e Y FHetUrD
a VRUven hevels piaevmeat an dordert ntbhlf&mmeaincahed the
in the center o i nder S | I d i
Fﬁ%ﬁﬁ%F%F 1 thr§8e5§§é¥ ngh re uﬁﬁ va ves%%%gsg&% force
providedses, bohhnsiedes isf Sugkrd pistonthe cylénder tplume
Sugﬂfo@hr hNen@ngeReny ﬁetFli%ﬂreV@ vesal @rrel%r%n{%ﬁ:deés‘éd in
order to_force air intot pressuri zed reservggi N
VWWERE t N8 LoFEs sThRVR oPBe ChhicFégsts, aHenisi PFickBd the
lrpfeéﬁmrcyédnde@s%@b@ﬁe &hownWﬁ@nthejkefttEﬂsEﬂgurEforce
and air_is conpressed 10 the vol h 0
rlgﬁﬁreaS%Fis passed £0° %ﬁg press%??z%gSPésgggg:}gg¥%der
Wrepl e, tandi ferf dpceomgeeseadesn ahe ileffudieed ignlgnder
thes T ght 5 hands g@féégggrtovgwr@regmrﬁkédl S 600PE essed

in the left-hand cylinder volune and is passed to the

-pressuri zed reservoir 8. 15 In the enbodi nent shown in

FiDur ehd, eaboddtreedt rsitbvd ihs Fligaded3hy @ coophedsirod 11
:lp{édg?oéd dkﬂP“Qt %%mb'%e%sﬂ%%“ r%c_'g %Ucﬂéaﬁlé%%é?gaﬁn a

. ri‘'ves an -electri ca rat or ,
nAOsHoWh, M a el nﬁ@ﬁtZOltz.C@ﬁenslh@eten%m@e dorees an

r | SBSe £ e t@@né@@tbgd wBdchlld snd®VEHodw, t hear agtinion
rotate, so that

P et cHRCWERSCHE K [ % ce oty ERGesothey o8
trmﬂspsnnp¢emcex5 nbwesigHte t catibedgar ochd 1l pimidme 12 to
ogﬂgéﬁgé% dEk@CEEgQ, gﬁgékggcity is generated. When the

tehsile force decreases, then the spring fcrce 5 moves

the toothed rod 11 in the opposite direction, causing
the pinion 12 to rotate, thus likewise generating

electricity.

Figures 4, 5 and 6 show the use of springs for energy
storage. Energy stored can be used as an alternative or
in addition to the embodiments of the power generating

device mentioned above.

In principle, a 1leaf spring, a helical spring or a
spiral spring could be used as an energy store in the
form of springs. The leaf spring, which absorbs and
releases energy by bending, is one option which will
not be described in any more detail here. Figure 4
shows the use of a helical spring, which absorbs and

releases energy by compression. However, the energy



25 the pinion 12 to rotate, thus |ikew se generating
electricity. Figures 4, 5 and 6 show the use of
springs for energy storage. Energy stored can be used
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enbodi nents of the power generating device nentioned
abjb/u{l.d l8a1poi Bel Pesred | eaf sspeitrging hed | €At spring. The
or. . ral_s coul d be used as, an_ener gy .st

IP% %f 5S?Orn$0?gSpFFﬁb§O-ﬁ$oﬁ h%pFnergg 1% %.%anged
abgor &s hane imel elsewhanbr gy bgorbrem‘xtqe@ tips tdree m@u gA the

Whi 6 i 43k e epémgetdeegr ijhedhdt afy ¢RI dekail, h%\re%ns of

f heli cal ,
BUEh e 1o ehdet SheraY by SCoRRrESLIb. AL geeT 3

tH&xﬁhﬁfg&eV@@%&&@/02719En th3s- cREE,ER2006h80%53te which
ey d re chln of the rin T

o Sophatelions! g0 B SIS A L SHLLGpe TR e

i r@la'qmu pgondmu chiy i s:f@onﬁpmeg tothere poe o$prhre9 end

Kidigrdd kegel eyrent-qwor déwﬁ@ﬁfd@f1}$'§l§99e By Q@ﬁﬁslﬁf the
5 which the kite-like element. is controll ed.

h&kEEe S +30ERF hd"SPr iMRF SH6-ng rPEPH &€ aes AP tr‘f’élenever

'meEam&mshleusoemerqmwdncddmbhamﬁerﬁ&wgbmﬂeaﬁergreater

tRan f heystr | .eady, OV|ded by, 1 he 3@5:%ga]thef8 is

the spring en p ate 1 domnmar gure
AT | ﬁOWﬁeaIQSpr6@e§§eratGhe% e | anehgrg is stored.

'pweﬂ:t &her19.s \Wheneygr e igpshl &f ofge @rﬁiugfgte is

t he mse 3 |s reater. than the stress in

“W@fe SRy MEFR T B U R u‘%%ersprlng
aﬁQIW@reaﬁnbrgyussopE®aeds aWswepoveend Saheegedevtibe 20.

| %9.% 355&&8 gggeﬁg@iﬁ?l ngjigfcreengc\)lgg t?ﬁupl a}gaerr}p Segsge a

ane or cé, and opera
a@éﬁ@raﬁﬁ%}ﬁﬁﬁﬁceC@O (Tha s powenigahéeat drglection

deemeeooui dcaf)Qé XA ebe kA rdsdudr agl i ge@d n&‘@(rjwhlch

0 [ e defl ection eV|ce) a cabl e coul
bgléﬁressegLrjl lﬁgaﬁ§‘opgﬁﬁ dd20 flaps or the Iike

are operat ed. The energy store shown in Figure 4

n@h@ﬂ'éﬁe9§§ astSPQStéﬁgwﬁprngfgﬁﬂﬁﬂgtfrkﬁﬁhgﬂjlhi%as a
rTagnstant spring characteristic. This may be
disadvantageous when the kite-like element is being
flown in very different wind conditions, that is to say
the magnitude of the tensile force which can be used. to
obtain power is fluctuating. In order to ensure that
power 1s obtained optimally in this situation, one
advantageous variant is for the spring not to be loaded
directly by the hawser, but by a transmission which
allows the spring constant to be matched to the tensile
force from the kite. It is even simpler to use a lever
to load the spring, on which the point at which the
tensile force acts can be moved. The spring can always
be loaded optimally by choosing the position at which

the force acts on the lever.

In the embodiment shown in Figure 5, the varying

tensile force is first of all converted to a rotary
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ensure that power is obtained optimally in this
Siniatadmett; . OM@isadvant ageodsn¥arihantonsetaingheaspralagtic

oLy 40 be | paded 39_dLrect 1y, by the, hawser o bt by, acy

transm Ssi on Spring cons
mitaieb1® SRE 1Nens¢PRStaRE Ce PRLtypErhet ke t dawsey sand the

even si mpd ee1bReHEE arl evels Tc%s'eoadtlﬁé]esﬁQ&hgg 5 oms once
whi ch, the point_at which the ten5|%e force acts_ca

bE Ve T SPrifhg? AR aridys '35 hE rf85&8d°8ptt1hr‘?aﬁawser
by cmosi g dheepdsplava as, wahchhitheaf apoehadt socdn 11 is

the L&y ggee!c%e'fh Qe 35‘@99&”?213& §{99¥‘“ohrﬁFggﬁE§;h§e&t he of an

varyin nsite FOrce Is Fira onverte
r cﬁrmlgsmm/@m%h a14pPirPCTFEP2005/ 669531 1llus trated

MivenRite dbtaitannberidpne by qaﬂﬂfcéhngpéﬁogkﬁ§tb§y high
el enent. S referably a pneumatjc sprin

AT ST Pe R A CoTowBR v ERE Hawle diRthel® i
kidrdwrkedeWwewentls |togdilsecasetht hthesptoaghddi $c@nCeL S5 and

agaeﬂhsar f&%ﬁﬁ%ﬂé acﬂeougpq%alﬂ fg}% %Of%% QL Neynen  the

hawser cts on an en a 't oot hed
r SETEE s f%?%ng@@reaﬁres% t ddtehellaed a6t sionmaved upward

g%t@rd/ﬂiﬁ%yzﬂh@f Fﬁlngn@r ,OESE A W 1 PrdcsPir @he energy

sprln as is illustrated .in re detail in Figure 6.
abr OpT | §PéF§} hif§RiTg ¢ IRPT oF R1BR c s aprount

th?é Ravismrewdealhenplatmdi8 iity,. drawn downwar ds

together with the toothed rod 11 and "thus tightens

the spiral spring store". Wien the tensile force

déCfea$ES T Phe FiAe 11 sFhPVeEd Upwasd 1agaFhryethemore

spilieagly, idurdirgshiech qareoc&ms dheciepesgyrdd sHoigd bh is

t |rlsr|ngdosnotc on. account af a .
I&g \?\]k%eel%l ng capability. g?g gﬁ% RIS 25 i
S’hlllchuéﬁ?mtsedrmix @pr@lr@rzzy 1£n Fq:cgmeds Widee ehd obothed

tB%dSph.fLal §Prhdged?2 Onﬁfé d a
shaft 23 o% t he housfirlfémz‘i&rc?n rﬁ h% s&%‘r%%tl%gprl ng

255 & Fo FIGE With thecasbbhed is in this case held by

latches 26 and is moved in the clockwise direction,
thus 1loading the spring. During this process, a
latching means that is not shown prevents the catch 25
from moving in the counterclockwise direction, even
when the stress produced by the latches 26 is no longer
present. This is the situation at the moment where the
toothed rod 11 is moved upward and the housing 24 1is
rotated in the counterclockwise direction. The catch 25
can in this case slide over the latching projections
26. The original position of the housing 24 is
restored, so that an additional stress can be exerted
on the spiral spring 22 again as soon as the tensile
force 1is sufficiently large. The torque of the loaded
spring 22 in this case acts continuously on the center

shaft 23, so that power can be tapped off here all the
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rod 11 is noved downward, then the housing 24 is
rotated cl ockwi se. A catch 25 is in this case. held by
| atches 26 and is noved in the clockw se direction, 25

-t hvgs 2boadb i athe spring. Dwrisg this proce®®/E§2005/009531

| at chi ng neans that is not shown prevents the catch 25
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pomer is tapped off by neans of the center shaft 23.
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spi ral wspmcgR 2nids 1mrﬁt@aijlerng erekrdhe overall system
is at rest. 20 ii. The spring 22 is |oaded: the spira

spring 22 is wound up and is storing energ . , _
111. The spring is unloaded: the spiral” spring 22 is

unlocaded and in this case rotates in its housing
24, the unit for obtaining power rotates freely
with the shaft 23.

iv. The spring is loaded and unloaded: the spiral
spring 22 is wound up on one side (at 25), while

it is unloaded at the same time (at 23).

Figure 7 shows a power generating unit in the form of a
piezo-element 27. When the mechanical stress acting on
the piezo-element 27 changes, electrical power is
generated. The electrical power is passed via a line 28

to a storage means 29, where it is stored.
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iii. The spring is unloaded: the spiral spring 22 is
unl oaded and in this case rotates in its housing 25
24, the unit for obtaining power rotates freely wth
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the spiral spring 22 is wound up on one side (at 25),
while 30 it is unloaded at the sane tine (at 23).
Figure 7 shows a pomevwgfneratlf unit in the form of
a piezo-element 27 ag']hanlcal stress acting
on the piezo-elenent 27 changes, electrical power is

33 gegg Q«{a%rc?&eft?l}?&&{ﬁ 2!3 RAWRS. jiikePasisatk i a @hlch is

l'ine storage nea 29, mhere it is stored.
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3. The watercraft as claimed in claim 2,
characterized in that the two cylinder volumes which
are separated by the piston (4) are connected, in each
case via a non-return valve (7) to the

pressurized-fluid reservoir (8).

4. The watercraft as claimed in. claim 1,
characterized in that the power generating device has a
structure like a sack with an airtight envelope, which
is connected at one end to the hawser (3) and at the
other end .to the kite-like element, 1s widened by
elastic spreading elements is drawn apart from one
another when a tensile force occurs, reducing the
volume, and is connected via a non-return valve (7) to

the pressurized-fluid reservoir (8).

5. The watercraft as claimed in claim 1,

characterized in that the power generating device has a



4. The watercraft as clained in claim1,
characterized in that the power generating device has
a 30 structure like a sack with an airtight envel ope,
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8. The watercraft as claimed in one of claims 2 to 4,
characterized in that the pressurized-fluid reservoir
(8) is connected to a generator in order to generate

electrical power.

9. The watercraft as claimed in one of claims 2, 3, 4

and 7, characterized in that air is used as the fluid.

10. The watercraft as claimed in one of claims 1 to 9,
characterized in that a plurality of power generating
devices (1) are provided, and are arranged in parallel

or in series.

11. The watercraft as claimed in one of claims 2, 3
and 5 to 9, characterized in that a plurality of spring

elements (5) are provided for spring loading.



and 7, characterized in that air is used as the fl uid.
30 10. The watercraft as clainmed in one of clains 1 to
9, <characterized in that a plurality of power
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in parallel or in series. 35 11. The watercraft as
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in one of claine 2 to 6 and 8 to 10, characterized in
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watBrcrEie & LEFSTRES | F5 ofd3dfed atths OB PT afid2EMFo 2
llang&har acperizedcharbbatrtibedspin nghas athe spring is a

co&‘rgn§§3$g |£l§p%bpgngl4 The watercraft as cl ai ned

4 10 and 7 to 9, characteri zed
in that, instead of the spring or in addition to the

spfi ng, Tﬁép@éééPBrgfttgg cibyihddl Ant BRe of claims 2, 3,
pressurized-flu reservoir is u ed to, reset thg the
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reservoir has an air cushion for the hydraullc fluid.

17. The watercraft S clained.,in claiml
chi act BRT 2 98 oA SR t3e E‘;&Tlﬁ‘l?lq I ﬁin& it GREA™S 2 3
fraom 25 tbeapaessutikzéd-fi uittatesenwoifflwiid hishenalhulic

Off {éeXJlxg Eﬁ%@%@ulé{@oﬁ endhis grde heavier by a

e vvatercr t as clainmed in claim 16,
characterlzed in that the hydraulic fluid and the air

30163U8hi‘1@é1 ar Wa&%ﬁﬂfz&tﬂd fres onelanaidier byna claim 15,
%égﬁiﬁ%}zed lem@hgécr%m} S§egg8%g9gdl?1898 reservoir

has an air cushion for the hydraulic fluid.

17. The watercraft as claimed in claim 16,
characterized in that the hydraulic fluid is taken from
the pressurized-fluid reservoir with the aid of a

flexible hose, whose end is made heavier by a weight.

18. The watercraft as claimed in claim 16,
characterized in that the hydraulic fluid and the air

cushion are separated from one another by a membrane.

19. The watercraft as claimed in one of claims 1 to
18, characterized in that a winch.is provided on the
‘watercraft and can be used to vary the tensile force on
the hawser (3) by hauling in or paying out the hawser
(3).



18, characterized in that a winch is provided on the
watercraft and can be used to vary the tensile force
on 35 the hawser (3) by hauling in or paying out the
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which is designed to store energy. 24. The watercraft

as clainmed in claim 23, 20 characterized in that the
spP?ng TBEavwABPFEARLSPAENGLAATER Hfhidle Hored dhergytC &

by-gQpREESSE 9830r i gt r ehghi Nghe ZﬁltJhE1M@teéEéﬁéhtaShas a
clained in arac erized

th
TaCERFPARDLRr PRGCSEY( 337 < CBREOR Ofinaea eRdesL Cretdy.
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2 h
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ér s t he housin
characterlzed in that the power generating device

(l) has a spring (16, 22) which is designed to store

energy.

24. The watercraft as claimed in claim 23,
characterized in that the spring is a helical spring

(16), which stores energy by compression or stretching.

25. The watercraft as claimed in claim 23,
characterized in that the spring 1s a spiral spring
(22), one of whose ends interacts with an essentially
cylindrical housing wall (24) and whose other end is

connected to a center shaft (23) of the housing (24).



