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SkySail s Grbh & Co. KG Veritaskai 3, D-21079 Hanburg
--------------- -- Wnd energy plant with a steerable

------------------------ - ------- The invention
relates to a device for converting wind flow energy
into nmechani cal energy, conprising a w nd-engagi ng
menber connected to a base station by a |oad cable, a
| oad cabl e storage neans di sposed at the base station,
said storage neans being configured to accommbdate a

Sgg,gh%,%,_iy& I:gd cable, a s control unit configured
H

t\?’erYa%ﬁéu Bt21 Hlgi N the load cable section
cyc ically 8 the | oad cabl e storage neans, an

ener gy converter configured to convert the energy

; .

wi nd- engagi ngWing AREY Plant WHE g gaerabledfite, and t he
novenent of the | oad cable section veered out from
the | oad cabl e storage neans into an electrical,

t hernodynam ¢ or 10 nechani cal form of energy, a
steering mechani smconfigured to produce a steered
nmeanwentioratettes ta afderise foaxomvedingiwindflow ersrgyditogeschamicabf

t%rq’;}"og\lﬁn&%ggd Wiha- 5%?&1(’: mbfbat ¢ éc}ﬁ ect,th tdg bQiJ Siahidnogy QF
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deak P?tﬂfy ?ré‘é%ﬁ’aﬁ@%si%a%r nsgNs @p%eﬁ date'ﬁg a@lsﬂ gStﬁ@ﬁib ggid

aeft(%rﬁge agnd By Echinb&red $c€§édoﬁﬂ10ha§ DeRAorY 6HHE thadWable, a
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tfrom/Intwa thec mbd ecablec!stomge hasansbaenerfesgyl echvierter corffigurad to

SonPEH BBl AP ERAMPGE 1o ForBisl bR i b
oremesr yiacthe floadifiablen achine suayemaek gt dee logd cablaspian aeered
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positi o e keepi ngpt he Egr achut e rQorl zontal ly

il
df‘?‘g‘éP'cgbe% 9f te0eiyc RoP PHYIpBeRRansm CRiosTs gPoEfﬁﬂucé’oa
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g%ﬁﬁ%ﬁgl\%ﬁ]\%cﬁ%g d'&%‘g'gé iéf én g\'{,l % fn%lC itbcgﬁnﬁiu?gq g)ouie t'hve
peeiiod meshanigm Ho deing the wing- emeamgg memb@_n diter theeload cable
rERbdn IR t¥en $8bRAd Wull Gho a¥iigtR ToosiflorF &dsb@htdd WRAY Bwdbndibe

3ury cabl e has been veered out the parachute 1s
picer dY tojing the ‘ﬁ'6§1eﬂg%ﬂ'ﬂga’ﬁﬁmé% ﬁféﬁréh? logd cable gectiop e
tHeen ahiilag nnmta Mgt Pbsitidh ds86cige@wttla high tensile force.

Such a device is known from WO 00/40860. The basic principle of this notorious
device is to allow a parachute to climb from a low position to a higher position
while keeping the parachute horizontally offset above its anchoring point on the
ground so that a high tensile force is produced in the guy cable of the parachute.
This tensile force is used to drive a winch which serves as an attachment point
for the parachute, with generators being driven by the rotation of said winch. After
a certain length of the guy cable has been veered out, the parachute is steered
into a position approximately vertical above the attachment point on the ground
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and/or the winch, thus minimzing the tensile force in
the guy cable. The guy cable is then hauled in again
by the veered-out |ength, then the parachute is
steered into a horizontally offset position above the
attachment point on the gréund and the cycle starts
anew. The difference between the energy generated 5 by
the generator when the rope is veered out and the
energy that nust be expended in order to haul in the
rope results in the wind flow energy being converted

' natng/o?rh \lN%%IEi th&saln rﬁnﬂ%nﬁ%h%ﬁen%ﬁbefo%ét iﬂ%e %{Jy tcgﬁe The guy

enerator
ducaalwameagwlaﬂhmmamebm@e wep@dwptat,enmhathen the parachute is

| rgpl I A KRiz6HAly &félef p@sﬂ%n%o@@ tlﬁ'@iléﬁadhhem pbihiC o tthe

to achi eve an econom cal g 31 C|eng¥
f 1 rYN9ding dhR HiTteaRiEts; ey ige @Sﬁ!? b e“fé%"tt%?%gyosf “FF?éed
S Yt mmdeaér‘amrwﬁehahe geprelsalidetsd @ chndothe Lemptgydhatorhust be

glf ?(ﬁtné{egtm s cPe? (rﬁXFOIC fAUhs ﬁ oe cFSSI{t plethgy\ﬁ Hj (flgw engpd}nt?ermg

e oneé I's Can cause
vaaonmrned ido aelediricabenksay atthe outpd okthebenargof eed any
el ectrical energy generated into public or private

gr'lfrﬁ’ss pnﬁc%le %seéamﬂh@ert ﬁfntﬁtstﬁ(ﬁfanﬁg%wt @@tﬁeﬂfltst brlaStlca|
i's tha em routine
- SgeleRRlPh PR Eoe BRI ST Ep P o elorBital

Velepice@f offitietoy. a constant veering-out operation. Due
to inertia of the systemas a whole, the start- up
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| Nthe Waednbhgihg Rebel, AkheresYIS kMefficishey of the system is reduced

and the production costs of the system are increased.

Another disadvantage of the system is that economical operation is only possible
when the length of guy cable veered out is large. However, this means large rope
weights, which reduce the efficiency of the system. The large veered-out section
of load cable also generates heavy wear of the guy cable, which results in overall
deterioration in the efficiency of the system.
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The object of the invention is to reduce at |east one
of the problens of the notorious device and to
provi de an inproved device in terns of both econony
and energy efficiency. This object is achieved
according to the inventionghy the w nd-engagi ng nenber
5 conprising an aerodynam c profile which generates an
uplift force in the direction of the |oad cable when
the airflow direction is perpendicular to the | oad
cable, the steering nechanism being configured to
generate a steered novenent of the w nd-engagi ng
rf’érebebjectrtﬂlthe inventton it e relducecdtileast @he aif tifié prablems af the
t
4 e SRy SO plind A ho@yaPBRRS B bine o Yot Seqpomy
el‘@"gcYcﬁfftCieﬁPY unit being configured to nove the
WI nd- engagi ng nmenber along a predeterm ned flight
patmotbjactas ddhiegbd agdortiey mehepm@h'neu b thet vaind- b@gdgmgdnember
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aﬁé&%ﬂﬁé@h‘énl%qéﬂgecdﬁ%& d QﬁBSﬁeﬁ&tgsa ek gﬁtmé\fém%nt of the
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stredatemynediighivpaiil in sfligid glang parpebdcularid thetideel cablet | cal
position above the attachnent point on the ground at

tHe ARchtieh id B&eﬁQﬁlrt'hQQeQHQtlo‘HHﬁéla%hW‘probIEmbﬁn MeS Rotorious

possi ble to steer the 20 wi nd-engagi ng nenber in a
s‘é"‘é’t?ﬁdcarwbﬁf ayaiged Ay r%&qqdéﬁ'ﬁ% Wetﬂ@ TSNEFENT, EPQTEIGH | RS PAr
taerctdyﬁalgld:yprﬁfﬂé)lwﬂl,ch @@n@fafeeaxphft |ro§ tiahéverset didlow et Gehich is

fi . of
HERaD bbbl BB s ok el e oo
ccblee Avgarding Iwe!hwnmjmoe,ng@gteeagwgehmmammiisscdmlégwrgd ineecked

(Wé tr@/ Ehé(ﬁi tidF 30 3he g)g%(%sl\é” {em Pg él%nh&ethe wind-

enti'on na es 1t p
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agrbuﬁeeﬁlt thareaaCdf |tﬁb€@beﬁﬁ?16ma6ﬁé?§li%ﬁ Hbealg&)boswpé & biBer the

veered out rmne

o Snee (Mo Fecouty RS Bision e 8t SRe i I
tthehevggraably; asid rqsumofeduarreme Idevmdwacszomﬂm to tHeainteation allows
f f Ehn % e | : 2
fgf:] cﬁ dlffte it sﬂaﬁg% {f @19 ?c{ ewﬂtl%?t@galﬁ)ﬁgaq%@mﬁ %g d\%he
cefisp@ing @Ieﬂ@nhég@mmv%ecawdl wth@man@,l thedevies agcerdinp tete
vmémma'maa@y it dodBibi8 Ofof! lé&hrﬂﬂet fof pv&%férrme@ tﬂtghp baRe d!be
IP rder to achieve optim zed veerlng

fown accordlng to a fixed, prescribed program whe the guy cable is being
veered out, or for predetermined flight paths based on an automatic control loop
to be flown during the veering-out procedure. In this way, the tensile force of the
load cable can be increased, on the one hand, and the amount of tensile force in
the load cable to be regulated and/or controlled to a desired value at any time
during the veering-out procedure in order to achieve optimized veering-out and

optimized operation of the energy converter.
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optim zed operation of the energy converter. -4- The
steering nmechani smaccording to the invention can
consist, for exanple, of a plurality of contro

cabl es runni ng between the w nd-engagi ng nenber and
the base station, and provfded wi th appropriate
haul i ng-in and veering-out nechanisns for said
control cables. In particular, the steering nmechani sm
can 5 also conprise a control platform di sposed

bet ween the guy cable and the wi nd- engagi ng nenber

anRd o3 eeﬂr&&@@a{aﬂgh Qcén%ﬁ‘l?‘f@th%h‘ﬁkﬁﬁ(f?l gné@?'f&fb%aﬁ Ie of a
connect e urall oa contr ol
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CRREESaaith, Nehdaibiided- 'W?tha'éﬁprbﬁﬂté nlﬁhtﬂh@ md%‘ﬂUCeéethfout
said |l oad and contro

L B G s
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v @0 AR GRdIegn ik gevsiqRgrenpof tﬁesm&eé\}'%ggs @8@5 tk}éﬁ g,

MRAMSefagRl reatitmed tanhnecied bph digpcanie hbythmbane; stafiorpara
r
]P ﬂ@%ntﬁ%ﬁa&oi 8%!?1(95 Sth ?nl\//gx/e é) %ﬁért d%tafnbglﬂ i e@ gh(%:gour\trol

i rpladiotn weckihe @ind-erigegis® Memoer. cabl es and/ or the | oad and
control cables so that the figures are executed. In a

f 'T"h%tcoﬁﬁ’éd %R%ﬂﬂﬁ%v%g‘%@é’dra’ﬁ@io thbh@«eﬁ@cm br@feraﬂw fhciaded an

i RETERG ABIPIOREABR eV I Chiarbdee Bapr gL RERyghd
v&iameeb aatordingly, bnenehhs offen gitamatic pentpe fodpcu g metaos bhgre-

?rgpggrﬁlp]]e? @Lo&%a?an?:dr[l sf)géﬁbr f| res %V@é fl&#/ﬁ QH(% trmt I}és&rc ive

avi ng ori zont
f ngungwoprdeemgmw in gnchyeer @ébwef@uw cahlgs aﬁ#/eé@eflpﬁha%

CaRnRA cARELEhaRethuRs drBasuRl. a reliable 25 control
deV|ce of sinple construction, on the one hand, and

5 3 BB RS )65y g P e
advandrdigered o moveathe eindaengaging memhert woerf thglgasiscabledebeitg
Wegreh'on??n Fﬁérfflg{g‘lg gla ﬁér’ﬁ&%‘ldﬁ\é‘% td ﬂ‘leq cf@erfabteoalér%@cwcular or

account ferent
alavek lighg path or along a fllght p having the shape of a horizontal figure-of-

eight.

It has been found that these figures can be accomplished by means of a reliable
control device of simple construction, on the one hand, and that an optimal
tensile force can be achieved by flying these figures. In particular, it can be
advantageous to alternate between two figures once or more times during
veering-out in order to take account of the prevailing winds at different altitudes,
the veering speed and the speed of the wind-engaging member, accordingly. The
figures themselves can also be modified quantitatively, in addition to the
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t he veering speed and the speed of the w nd-engagi ng
menber, accordingly. The 30 figures thensel ves can

al so be nodified quantitatively, in addition to the 5_
qualitative changes described in the foregoing, i.e.
they can be increased or .dgcreased in their

di mensi ons when the | oad cable is being veered out.
One particularly preferred enbodi nrent of the invention
consists in the control unit and the steering
mechani sm bei ng configured to nove the w nd-engagi ng

5 nmenber in the flight plane perpendicular to the

t awdlitagve ahangealdesgibse e thel fosagoings 5¢.vibey cgre bi dadreased or
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to produce a high tensile force in the | oad cable
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nowallowthewn-enalqﬁ move
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Set uring the accelera procedure i n or
t $N9aging member to move along flight paths that are optimal for each of these

three flight conditions, in order to achieve operating states throughout the veering
procedure that are optimal for converting the energy from the tensile force and
from the movement of the load cable. For example, a particularly large tensile
force can be set during the accelerating procedure in order to keep the non-
stationary phase brief, and then to reduce the tensile force after the acceleration
phase has been completed, in order to enable for a long period of time a tensile
force and veering movement that is adapted exactly to the design rating of the
energy converter and to reduce the tensile force at the end of the veering
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stationary phase brief, and then to reduce the tensile
force after the acceleration phase has been
conpleted, in order to enable for a |ong period of
time a tensile 30 force and veering novenent that is
adapted exactly to the desi®n rating of the energy
converter and to reduce the tensile force at the end
of the veering procedure in order to keep at a | ow

| evel the |loads acting on the entire device as a
result of the wi nd-engagi ng nenber being braked in
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aGRE Hintdeyoctod Besraingly.particul arly preferred
enbodi nent of the device according to the

A second particularly preferred embodiment of the device according to the
invention is one in which the control unit and the steering mechanism are
configured to move the wind-engaging member in the flight plane perpendicular
to the load cable along a closed flight path, and to move the wind-engaging
member along a flight path section associated with high tensile force when the
load cable is being veered out, and to move the wind-engaging member along a
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invention is one in which the control unit and the
steering nmechanismare configured to nove the

wi nd- engagi ng nenber in the flight plane perpendicul ar
to the load cable along a closed flight path, and to
move the w nd-engagi ng 30 nenber along a flight path
section associated with high tensile force when the

| oad cable is being veered out, and to nove the

wi nd- engagi ng nenber along a flight path section
associated with ow tensile force when the | oad cable
is being hauled. This devel opnent of the invention
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with especially low tensile force in the load cable, so that the load cable can be
hauled in under conditions in which the tensile force in the load cable is as small
as possible. This means, in contrast to the embodiments described previously,
that this embodiment is not aimed at flying the wind-engaging member such that
it has a large tensile force at every point along the flight path, but only during the
specific flight path section that is used for veering out the load cable, whereas in
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that, in this particular devel opnment of the invention,
t he wi nd-engagi ng nenber is preferably steered during
each flight path at | east once into an area associ ated
with especially lowtensile force in the | oad cabl e,
so that the load cable can“Be hauled in under
conditions in which the tensile force in the | oad
cable is as small 30 as possible. This neans, in
contrast to the enbodi nments descri bed previously,
that this enbodinent is not ainmed at flying the
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the upper flight path section, and to veer out the load cable during the
intersecting flight path sections connecting said flight path sections. This flight
path form has the advantage that it is located, when the point of intersection is
approximately in the ideal wind position, along a long stretch of the flight path
near this ideal wind position. In addition, no twisting of the load cable is produced

when the flight path is the horizontal or upright figure-of-eight, so there is no need



10

156

20

25

30

engagi ng nenber in the flight plane perpendicular to
the | oad cable along a horizontal or perpendicul ar
figure-of-eight, said control unit being configured to
haul in the |oad cable during the horizontally |atera
flight path sections, or dy.ing 25 the upper flight
path section, and to veer out the |oad cable during
the intersecting flight path sections connecting said
flight path sections. This flight path form has the
advantage that it is | ocated, when the point of
intersection is approximately in the ideal w nd
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Riodused Bl caergy coMEtag therlavise PG @Ae Pomore; af the following:
REFjWHel, ad pkdasurt Wesdiadit, | £ Wbidligy device for temporary storage of
energy in a hoisted mass, at least one capacitor and/or at least one battery. In
many applications, the energy provided by the device according to the invention
and which is characterized by cyclical variation, on the one hand, due the cyclical
alternation between veering out and hauling in the load cabie, and on the other
hand by variations in the tensile force or veering speed of the load cable, will not
be suitable for feeding it directly into a local or public power grid, or suitable in
some other way for being passed on or consumed in this varying form. For this
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advant ageous enbodi nents described in the foregoing,
can be further developed in the formof a device for
converting into constant energy the cyclical energy
produced by the energy converter t he device being one
or nore of the follow ng: 18- flymheel a pressure
reservoir, a hoisting device for tenporary storage of
25 energy in a hoisted mass, at |east one capacitor
and/ or at |east one battery. In many applications,

t he energy provided by the device according to the
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flight path section associated with a high tensile force or with a low tensile force.

It is particularly preferred when the energy converter is an electrical generator
whose shaft is driven by the load cable via a pulley. This embodiment is robust,
on the one hand, and enable the wind flow energy to be converted, on the other
hand, into a form of electrical energy that can be used for many purposes.
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and whose cylinder chanber is used to generate a fluid
pressure and a flow of 20 fluid. This devel opnent
enabl es the energy converter to be of sinple and
robust design. The devel opnent is particularly
suitable for the enbodi mentqof the inventive device
in which the wi nd-engagi ng nenber is noved al ong a
closed flight path in a plane perpendicular to the

| oad cable and the I oad cable is alternatingly veered
out and haul ed i n depending on whether it is flying
through a 25 flight path section associated with a
hngimetVE:nsah erefanatdyeberdevaiopbd @ theferm ehs dévce for mvertimg the
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niatisuasb adSarg@oDﬁ whied I'ths Snerfh edaverteh o comiglied ab eroduce
g@%kb%Hlarly suitable for neeting |ocal needs for a
ecrtic formof energy or for generating fromthe
electrlcal nergy a formof energy that is
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&ftion, a form of energy is provided V\:hl ch can be
us.ed for many different kinds of purpose and which can
adl ispadieularyt agvadtagdaus itcsdqyalopiﬂamdieafrde)acaudia@tcage owentioo by
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reserassion re@yredriasisredhe hydrsgetheyeas| poguiveed is drévdded directly in
the form of the mechanical energy obtained from the tensile force and movement
of the load cable, thus avoiding any losses of efficiency and thus improving the
overall efficiency of the inventive device on balance, taking the conversion and
storage of the energy into account.

It is also preferred when the load cable storage means includes a mechanism for
winding in the load cable, as well as a guide pulley that is fixed to a platform
which can be moved relative to the ground and to which the energy converter is
connected in order to transfer the tensile force and movement of the load cable.
In this way, the wind-engaging member can be launched and landed by operating
the mechanism for winding the load cable, and the device according to the
invention can be continuously operated with the winding mechanism at a
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conpression required to store the hydrogen gas
produced is provided directly in 20 the formof the
nmechani cal energy obtained fromthe tensile force and
novenment of the | oad cable, thus avoiding any |osses
of efficiency and thus |npr3V|ng the overal
efficiency of the inventive device on bal ance, taking
the conversion and storage of the energy into
account. It is also preferred when the |oad cabl e
storage neans includes a nechanismfor 25 winding in
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(ﬁ'?ﬂgo%l gl@getgrr@ﬂ%ﬂl@t@j path in a plane perpendicular to the load cable, in

such a way that the second load cable is veered out and hauled in with a phase
shift relative to the first load cable.

Using a second wind-engaging member allows the energy output of the inventive
device to be kept constant, by veering out and hauling in the two wind-engaging
members with a phase shift relative to each other, such that energy can be
generated at any time from either one of the two wind-engaging members. The
two wind-engaging member can be moved along different flight paths or can be
moved one behind the other along identical flight paths. This development can
also be developed such that a plurality of wind-engaging members are provided



10

15

20

25

30

novenent of said second w nd-engagi ng nmenber relative
to the direction of airflow, in a first direction or
about a first axis, and in a second, different 20
direction, or about a second axis different fromthe
first axis, wherein the copgrol unit is configured to
nove the second w nd-engagi ng nenber along a
predeterm ned flight path in a plane perpendicular to
the |l oad cable, in such a way that the second | oad
cable is veered out and hauled in with a phase shift
relative to the first |oad cable. 25 Using a second
wiwhidh eangagoveg imeabgrasedshitied ndneeendatyy ubpet otier talvag
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cabl Gntb?i fiaghk p@;ﬂmﬁ&b%@;ﬁré&ﬁ?ﬁgﬂoﬁ&@iﬁe fo;rcecamd/ep ing the
ener romthe win ow for e r om.t h
o o e Tt e Shebinal el e b g if e 2 SBloh o
noveraeﬁhght@ﬁsmcnsassmed:ub‘l & high ¢arsiloferogeer ed out from

ré&%ﬁe&fﬁ%& storage neans into an el ectr| cal
ynam ¢ or nmechani cal form of energ

st eerth?] Windreagaging Mergarys Sigerasabeart a sgcerd a%errqi'w@t'%wat
t he GahbifereREfdnh B first axis or direction and that
- the wind-engaging member is moved along a predetermined flight path in a

flight plane perpendicular to the load cable.

With regard to details, advantages and examples of the separate steps, reference
is made to those aspects of the respective device according to the invention,
described in the foregoing, which are suitable for executing the method.

It is preferred in this context that, when the load cable is being veered out, the
wind-engaging member moves in the flight plane perpendicular to the load cable
along a circular or oval flight path, or along a flight path having the shape of a
horizontal or upright figure-of-eight.
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into a flight position associated with a low tensile
force, and - steering the w nd-engagi ng nenber, after
hauling in the cable section, into a flight position
associated with a high tensrle force, characterized in
that 20 - the w nd-engagi ngl4renber is steered about a
second axis or direction that 1is different fromthe
first axis or direction and that - the w nd-engagi ng
menber is noved along a predetermined flight path in a
flight plane perpendicular to the | oad cable. Wth
r r ' a I f
b Brhel YERE oy IEATHEER DR, HERD Y8l ot 1o wng.
oferlgaemg gegrelesy | me/eaealortge semsead rs@pwgsrve @Wbcar”h\fmltl‘@n and
et ARt MM Hﬁreﬁﬁt{h@ﬁl@hé‘ﬂerpé’i@lcﬁﬁr R/t Pl tad. e for
executlng IS preferred in this context
out

ol R el W'eﬁ@srew@%@gce TR T T sehelE force

peis pranshiited frthé controd uhip add dies| ehenghe lngidaablerie brdalag veared
t |

OV&Jt {hd lviBtenBifh mBhodlio Bdeda EApﬂPgquhP@m  ARNRRULIE the

- 1lqad ¢able ajorfo at faasktwp segeepsivedflight a@t s Wrﬁe'ﬁh fMay rf@weg%lle

| StoREIreHaiNERIRskirRatbly cbld@ant Nd- engagi ng nenber noves
along several successi ve, cycllcally repetitive and

sed hs he n er endl

cdf Ereiogit b AREo e 6° Syrckorfpard rRdfpef RApSy .6
temmel ergendicglai to thredlaadicabt, alerigen mgmgbbbaﬂeam |l e force
5is transmtted to the control unit, and that, when

the | oad callgedray, %bﬁ‘%eVIS&f&ﬂJIe |§%brngtv8@reWoUﬂa©ﬁ§QGIigﬁg
menber is steered in th l%éaneéggr pendi cular to
‘F“%' 'Y

the |oad cBH'@s$Acktfy ssive flight
paths in such avvaythat thetenS|Ie force remains
appr oxi mat elsysteaved tvénen .thd toad salple éf eeingtauléchinadidng dight

that the wi E%r a8 At Eenggca el N the flight 10

pl ane perpe ar to th I'e al ong a cl osed
- 1S steered whe

flight
b ot fepiso s BEecion th uins-soond ey emogis Rtea@ade el biRes,
a ;tﬁr;gdhdtcelas td meflm&eableaaldng al drcist@ edi@g, a woreontaher Vet

cabl % haul %

as%vg?anc? %h GO b% |f§ ecgrr’r]rs egq%o\?igé ehggbﬁng rﬂr%per is located
in the horizontally Iateral flight path section, or during the upper flight path
section, and is veered out during the flight path sections connecting said flight
path sections.

It is also preferred that the wind-engaging member is steered in the flight plane
perpendicular to the load cable along a horizontal or vertical figure-of-eight, and
the load cable is hauled in when the wind-engaging member is located in the
horizontally lateral flight path sections, or during the upper flight path section, and
is veered out during the intersecting flight path sections connecting said flight
path sections.

It is further preferred that the wind-engaging member is steered in the direction of
gravitational force during the horizontally lateral flight path sections.
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15 It is also preferred when the w nd-engagi ng nenber
is steered in the flight plane perpendicular to the
| oad cable along a circle or along a horizontal or
vertical oval, and the |oad cable is hauled in when
the w nd-engagi ng nenber igglocated in the
horizontally lateral flight path section, or during
the upper flight path section, and is veered out
during the flight path sections connecting said flight
20 path sections. It is also preferred that the
W nd- engagi ng nenber is steered in the flight plane
piipasdpreftnad when tHeccyblwaterzedyl @oducedh gy thehuiergy@otvadrteois
v £ -of -ejght, and the load cable is
g&f)ggiﬁﬁﬁﬁﬁ%gpﬁéeﬁkhd-engaging menber is located in
the horizontally lateral flight path sections, or
dlifs #iep Rreferredibatthe enejay Piogceddudel @8I0y LREVEIIT SStajskr ed
out during the intersecting flight path sections
C nn?arsb ipggermi \dhe;?l rhygll’ttggn p@bdmdmtusmnghe leherigg of tHet dgcv_red
eferr e W nd-engagi ng nenber is steered in
hmdémpg% ﬁ%gé gravitational force during the
horlzontally | ateral flight path sections. -15- It is
altéodlsn Ripterred thahihe Mygneaentis epinpepssasHymagans ob hecemprspsor

t B/ e IbG HEV 0 APERHRY dndlstdréd inGBMpBRESRGoinlih@ reserediant
energy. It is also preferred that the energy pr oduced

b
ot ARl FRONT sl o hiuer ey RiRl sepgyor
ofiset brea ship @d warhermedplatfiymg T mgemeegybrequireldtiogady ah ¢ ship or

Itoﬁlﬁff&ﬁ{@a‘ﬁ Gegégffpﬁegleoyht}ﬁg rdg\ggenﬁr‘losm g@gcgﬁﬁee% ;'9% E‘éﬁ'c% &h

e cong@ rrrven bl e an ored I n
cbeneperaeddn ey fArmnofaarny eféibp(ﬁowund eTREY qiNtcandh g ¢auerted

”Eﬁéi@;dc@ﬁﬁwuﬁlyfﬁéh i dhendrd)VRitldrR NortdRed RF tdtértanbhart and
hip or waterborne platform

el elrdnge Stk - on theCenrp ot 16

pl atform can be supplied by the device and nethod, or
t Hds patiiqulagly ppsiferteddemthe davigraaspesingtte thel invantien fvbemihefshian

obf m@rb%rw agﬁ&me.g%nné&éu durﬁ’lﬁderfeﬂﬁ/ géwévaeﬁgﬁ &4 a  SBREIEY

cont | nuousl| Into an ener
| decingt stalien ﬁ’& Wh'ﬁrr"l éhe 40| g@r@fat(pcé Bded g"tP it 33"&95‘@75( gpergy

NR&tWBIK Thik taveigs RaVing ©WIGE te Bicediesr Béhrll Ge EHIS Y ia€ the
accor 1. nvent |

0% Bisp aseBink: P ARYiee =g elBEde oAl gfprated on s

gerigr artd bence do dbesinavadoimamypbile form to regions with especially high
energy yields in which a matching docking station is available.

Some possible embodiments of the invention shall now be described with
reference to the attached drawings, in which

Fig. 1: shows a perspective view, from the side, of a first embodiment of the
device according to the invention,

Fig. 2: shows a perspective view, from the side, of a second embodiment of
the device according to the invention,
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docki ng station via which the energy generated is fed
into a stationary energy network. This avoi ds havi ng
to store the energy on board the ship, while at the
same time enabling the device and nethod to be
install ed and operated on a'®ship, and hence to be
nmoved in nobile formto regions with especially high
20 energy yields in which a matchi ng docking station
is avail able. Sone possi bl e enbodi nents of the
i nvention shall now be described with reference to
fLtac d ' o ' ' ; o
per%%’ec fi SIEOQVVSI Ea&gh?rglgﬂc d[]égyg?ﬁ 3)'? tﬁé %eg&vfn rk?v\ﬂi%lﬁo%f)smon?
of the démoccéngat,q:@rfdstngmb@ﬂlmwé ¢fnﬂﬁer1”ﬂ$tbw apepretingy to ahe

shows a pRRERBALH ¥SieW R¥enbic@a? tb iR WihdlGirecién,a second
errbodl ment of the device according to the invention,

schemati c. di agr e sequence
of 14 gbi SIS 1 PES Selel Ay e B° LY batdSaddh et ot
t he net hofligagcording to the invention, in a view
perpendi cular to the wind direction, Fig. 4. shows a

ply. 5of eQﬁd’\AQ;Ya %ﬁérﬂaﬂc &.émff@m.gﬁt Eéth Qd%bu&%bhoﬁ%%&%ﬁﬁ&
as in matic vjew of

Tl ght DaPBeemngt e MARSSaeAnenBb dre YeN i &

met hod acpeshctige fiew hbRorimstelyipemenditularao theavispdiektiione
vi ew appr oxi nat el y per pendi cul ar to the w nd

dl,-_lrI | onSh(ﬁJSqu msdglm/\gs b'ﬁ%fs' {,.&D%d ﬂ"’lﬁ%d@e%gbrpoﬁhgwmé

Vi e Ctl on o

shovvs as PpMbt of energy against time for the flight
path in Figs. 5 and 6. Fig. 1 shows a steerable kite
1Grigim: ch  bisowisi aseibt tob eder§y &finsh gmeee anilignnpa® ib¥iga. 5 and
plurality.of control cables 11 a-d. Steering mechanism
20 is conﬁect ed by neans 15 of a load cable 21 to a
wi nch 30 anchored to the ground. A prime nover 40

wiigH thaws Besteasaie kitp Howhighkeis f@se@@nfeﬁtaer@w raerpanisHeAOGY a
f W&Iitfﬂf éoﬁtr&l%ﬁl@@ﬁ @thgeérﬂ?g{rﬁedﬁaﬁlﬁh 2833 cdﬂhectg% b¥ means
gener at or ecte evi ce or

srPEBt"Pﬁd {’Itg%é t%%ﬁ’g}chgg gﬁéqdd?qlf “for intermediate

st or age
A prime mover 40 which can be toggled between a generator and a motor

function is connected to cable winch 30. The generator/motor 40 is connected to
a device 50 for smoothing the generated energy and/or for intermediate storage
of the generated energy, and which is connected to a public network 60 for
feeding the energy obtained into said network.

Fig. 2 shows a second embodiment of the device according to the invention. Here
again, a steerable kite 10 is coupled by means of control cables 11a-d to a
steering mechanism 20 which is connected for its part to a ground station by a
load cable 21. The load cable 21 coming from kite 10 is deflected via a guide
pulley 41 into a horizontal attitude and led to a cable winch 30.

Guide pulley 41 is mounted on a horizontally and displaceably mounted bogie
which can be moved oscillatingly back and forth between two end positions.
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30

of the generated energy, and which is connected to a
public network 60 for 20 feeding the energy obtained
into said network. Fig. 2 shows a second enbodi nment of
t he device according to the invention. Here again, a
steerable kite 10 is coupl-ad-by nmeans of contro
cables l1lla-d to a steering nechanism 20 which is
connected for its part to a ground station by a | oad
cable 21. The | oad cable 21 comng fromkite 10 is
defl ected via a guide 25 pulley 41 into a horizontal
attitude and led to a cable winch 30. Guide pulley 41
i Bogi® dRtie gowntedatorbe icyinAtical rad efral hytiraipic selnger §3.randrwhed
beeyie 42 Hﬂ‘a{/é‘ehtﬂé%plnﬂﬂcm cﬂﬁn@érI 433% iR din Qﬁ%ﬁt and forth

betmeen two end positions. Bogle 42 is coup ed to the

it Dhis 86 & oot dieie i eisd 16 el Peo ok g S
ntmtad 441 ainicloutrodutese acydtatimhar nwivembetr Sorof moyémerdest %@
l%]c?gl‘il&‘%é % whipfeia" @{a&ort@) @flgr}’g%PE{HAt nergws%recﬂ¢

uces a rotati nmovement” T rom-rovemen
t%rens ‘Eif‘éé'guf?tﬁt@@a' f\“‘l’"@l“@"bnd to which a generator 45
is flanged that generates electric current fromsaid

r Geadraionab |sn($MﬁIﬁf& b turﬁemei advie féﬁsrﬁ@ottﬂﬁwme%erdyrbbgaiﬂeﬂ,
t vice fo t ner 0 an
V\%' ﬁ!gh LS E8NTE eFZ%RFé)Ub H’g' &) 'ané’?ﬂ'g’%ﬂ/\d?t ( ot shown in
Fi g 2). In order to performthe hauling-in novenent
ow QseRyite parformithe hawfige-Humpyentast on bagie 42,0he hybrajdin arcardiv
45{1&@(5?1e%0rt459@n% tB@dlé‘@Séinéﬁe&Eéth&mHBF 25 aftd hdtsutic pump

cyl i nder can be
a%f ! C'ﬁf?ﬂnﬁcb?yﬂréqe&‘:a%‘% ?‘Ft‘faﬁéj %%%g@iﬂ‘%%xt sinFigs. 1

and 2 further conprise a central control device 70 or
1B@th thehembodimenis im figs. d amdraoiurteermompdse dgential edrérobdevice

t 7@%? M &S 'v@ﬂ:ht ans?ﬂlt@.eédn'ﬂ'gl @&ﬂpﬁﬁ‘&ssg} é@rele@% W&@glnisléﬁht to

i s connecte devi c recel ves
i ﬁff%msﬂﬂeqhﬁmfm Gkh ool unit 7@('3 som\eeted tesmenthiag devigechOgnd

Pre@eiuss ihfRfm&ion %ﬁirtﬂéllattﬁr‘fb‘éumé b&%n?érﬂirgprgéuctlon or energy
or and

gener at or / en
S RO ol o R RIH el % 5 ¢ Raibdloh s
dinfoernationngndvadaltiofiad Idat, suchtas i titdction, wimmdiforde! kite @sition

Cé’:{b‘ étﬁlludé‘ rHoEtrJ mef QH %?ﬁse%tcf?eeernh? %egﬁfr{]sw l7§ 'fg Z)Qetcht% chsp%es

execu chang
kinttee Qmectldéﬁewn bleateerab@rl@taﬂ@r defstibed Inkmeaiw detal bedgy, so

tnlﬁaimé B@e@h@%ﬁé‘% ﬁ.eglaﬂbﬁg ;&cfnhln@ﬁt @ing specific flight
pat S. F| gs 3-5 show a first sequence of the energy

nersag show éTF rsg1 sequgn%%% 91e eﬂergy gteperatlon method according to the

invention: After a general start, the cycle begins at position 1 of the flight path.
Proceeding from this position 1, load cable 21 is veered out and the steerable kite
10 is moved by means of the steering mechanism 20, and superimposed upon
said veering movement, along a flight path perpendicular to the plane of the
tensile cable, which may be arc-shaped or in the form of a figures-of-eight. The
amplitude of the arcs and their horizontal or vertical alignment is selected
according to the wind direction in such a way that a constant amount of energy
can be generated with the aid of the generator from the tensile force and tensile
cable movement produced by kite 10.
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invention: After a general start, the cycle begins at
position 1 of the flight path. Proceeding fromthis
position 1, load cable 21 is veered out and the
steerable kite 10 is noved by neans of the steering
nmechani sm 20, and superi npo$ed upon 25 said veering
novenent, along a flight path perpendicular to the

pl ane of the tensile cable, which nay be arc-shaped
or in the formof a figures-of-eight. The anplitude
of the arcs and their horizontal or vertical alignnment

ISAt%l o@ﬁ&r?g th@(;{e(? g%ﬁ%dto‘f)tﬁeh B iGab &l BtHé]oédJé‘efblea

a cons anpount 0 energ %/ can %enerate
wus lqunethﬁhangﬁ dirgriiony Sy dheysigering gechansm &g ) drectigncipat

arﬂéskﬁﬁslbéd% o3 p@éﬁmne\/eﬁ@wﬁf@f& thy Qr@um':‘dtté@hmbmt @lritfbé the
oa

- dencséabis” oD b Rt et Trer el B TF 6 e BohERthise
dlshapéd pathd wr t@wesbfmght rmg thee iHeasicmhangeneeatidn 10b edditamal

S [
( %ghst?@%ﬁgﬁgt% ¥c %gﬁ tAt éﬁto?:%? pB%]ﬁHﬁ :\T/ fh&rk gtgelbl{exsn@f@rﬁe qu
t Hhe Ioad\scelnlem no ton@erﬁuéléneatup@enera@ q@rqysthgtve@rr@dn%wem?g
Sr@'ﬂf‘?‘e ioad c%%e&rrﬁ)ﬂattélﬁ sl@bpéd' ﬁh’d - éi’ée‘rﬁil@hfe 9t to the
li such %rgm?r atio LEF onalt const ant
erF@F”B"yaF?péoxé['Eﬂ?'é\‘/ ca 'Atab‘a’eﬁ'é‘? QrPH” %“acrHB@] PP 3 where
the tensile force in the |load cable is no | onger
s Ui/heérc therdenitio hgge heanateectede ingyositioh &, gersaraterg4trisvaitehed its
Ofmétgﬁfuba%ﬂ a%@k?ll\e,elohé cEOIR r%uféldﬁn Sk QQ%dposiﬂ@r‘\jSt\nﬁq ener y

rab teis steere zeni t E)I‘OXI mat e
%

v reinacapeRdeghinee progessr §unﬁa t%& teaélkv‘nfew@ 'fbéﬂ 'ghw'twﬂ%ﬁ
t Neect UM kife T0RIS Ié%@%nrnﬁ?&féhﬁigi\t aftifud® @ich iiDRoridontg HroRsetimim

40 t ched . t he. |l oad I

* vt G0 A} Rpinh e teabttbly B YR ok 85 VBBl
eXgegticed load dable |sptes$mas theSineqy @(hw:tecbwlsnri veefing @ thepoad
t hi_s,.f l<i.gh

{ hc!aaﬁleI T'h? ﬁet?:%r“%? té?\fe{ga dé&%ﬁﬁ%% Kk cﬂrgz?o'no? 6{['1 Sfethod
ofa‘og@rﬁmgrtgnthetlmn@qrbmqtﬂlea@lﬁ%remeeh@tww h@tCh%éfeﬁeélQi PR

t%ak@,% aldd ol myeyi ously veered-out 15 Iengths of
| oad cable is Iess than the energy extracted when

n ut t he abl e, The, ne e
s oamiRelin 5 keite £ S pSuseORu e 0Tl Jlecii e
t hees positiemt machthesydtldbeginsffnewence bet ween hat ched area
100 and hatched area 101 in Fig. 4. From position 5,

stiggd. abl Quukidie alg.eb&dgéﬂng@din@rﬂckf kHe bﬁ@gﬁ%!ré’dﬁﬁﬁ ghethod

directjon as far ? osition and th Y

be@c?@'”gr\t@\ﬁ‘e |nvent|on Aiter the cable has been veered out In a start-up
procedure, the cycle begins at a position 201 on a flight path which takes the
form of a figure-of-eight in the example shown. The figure-of-eight flight path lies
in a plane perpendicular to the load cable and at the same time approximately
perpendicular to the wind direction, or on an approximately spherical surface

defined by the load cable as its radius.

Proceeding from position 1, the steerable kite 10 is guided through the window of
maximum tensile force to a position 202, with the load cable being veered out all
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Figs. 5-7 illustrate a second enbodi nent of the energy
extraction nethod according to the invention. After
the cabl e has been veered out in a start-up

procedure, the cycle begins at a position 201 on a
flight path which takes theg-formof a figure-of-eight
in the exanple shown. The figure-of-eight flight path
lies 25 in a plane perpendicular to the | oad cabl e and
at the same tine approximately perpendicular to the
wi nd direction, or on an approxi mately spherica
surface _defined by the |oad cable as its radius.

Fhe vdder e fligdnpadn Spetios rpetween wsiiprse PAbped RPZ é thersfase

gwed@qigédémwiaaﬁﬂwnwf@ﬁ@rw{mo infRxi7num tensile force to
a position 202, with the | oad cabl e being veered out

all -19- ile. The flight ,path . section betwee
N nopher 202 e fyp B nde e B e SERY oS, HF Bl oo
t Usablaminechwinddw,eand thpyte 300 faree iRithy lodd calle ip abitst mioim@0The
t & all i - t . '
FACr e R rBu KuidBalios Vo Raf B0 enkelq G B RS oA, BRERY
i Bngth af Ipacherbieyip haulpd inagajnitiaeralpyn Wit HRe opRevatas switched ihihe
krhbt_@; iuactrmy\tgguis@qdal itclntha I?f%;[ﬁ &hﬁ?]vasj@ml uﬂ_bleteﬁen &‘:iitﬁa_ns
i ti nd a. length o oad capl e is. hauled in
P doie atep Plreria RESGE G onedbieys Betingt t HE ogtweer
natsipns @0t tandrg02t hasmalisr aopoamt dfcertengy B@&IN Gt torstragd when
vieer ed LNeen i1 and 202. Since the
trgaﬁlgﬁdlg%?a?ge tl n t%sg&fg\gé\%%ﬁépﬁ%é less than it was
between positions 201 and 202, a snaller anbunt of
HEFRRFINGArPmM ROSHIGR <03rdle StpRIACIe Kite is gyidpdhgnerpdaindhrend)) tee
t deatibrin@sS oglated iatH Shey higiedde fenbiROiordarto agRditio 204, aith the load

vl 503, : . ded. :
PPl st e b Bk WS lod et Bie e hiEREGp o
tratrs bétaeérp pesitions 281 pod 202.0n @0eynt wf erergyhdo2 is atitained biha
Q%i@él’ly\éﬁﬁa{l@ﬂ’\e%%_uﬁt' d eﬁ%}% t le. The steerable kite

crosses Its previous f " path between positions

201 and 202. An anpunt of energy 302 is obtained that
174 RO§IPR: 3P4 he gigeRElet¢ie ha?rfﬁ?ﬁi‘e%“lheé’ﬁe‘?%’ﬁ Pgrghen$1 of the
peabieivand Ahtowt Bed sHeelengllel ferckiin ehdpad rcasie hedt t@minimum

i i h bl e wind wi d
BB IhE sREFpBIER% Hinflotea gl IRl PO e R
dgytialpositfre20st Betwebh podtione 204 angli2ele thedearkoablgds haled ia by
gg&"ﬁ%ﬁﬂ tlhéiﬁ’tﬂlvats%&l“ég%ﬂg %ég\ﬁ%%llélis%ﬁ%gé féga‘;%%ot 3RNTERul in the

tween positions 2 _ _ _ cable I's
eabls, RnAmauyt phenesgyods is required thalds aprserinagtely paual to
Replevseiindeas3d1. TRGcyRhoMbgid84new 0 haul in the

The net amount of energy generated in each cycle is calculated by adding energy
amounts 300 and 302 and subtracting energy amounts 301 and 303.



| oad cabl e, an anmpbunt of energy 303 is required that
is approximately equal to energy anount 301. The
cycl e now begins anew. The net anount of energy
generated in each cycle is cal cul ated by addi ng energy
amounts 300 and 302 and suBfracting energy anounts 301
and 303. 25 20 CLAIMS 1. A device for converting w nd
fl ow energy into nechanical energy, conprising - a
oMaAiisengagi ng nmenber connected to a base station by a
| oad cable; - a |load cable storage neans di sposed at
t he base station, said storage neans being configured

1t 0 aQCQEURda IO Wi e | Bach
control devi Fgg (?:orﬁ,?lﬁggrgl tgﬂ\?egb&@gt E‘g’gdﬁ%cahgpeal enﬁ'gy’
CPRESIBGbI e section cyclically fromand into the | oad

cabl g vﬁﬁ%ﬁ?@geﬁﬁeﬁﬂ@ﬁvber SheRRA"9Y b%gagﬁmsﬁb G0 d SHbieed

to convert ener gy rom the win or ce
t rangf lead sablerdoragh en@arﬁddlwaguaﬁgherbm station, sdie stasage

cabl %eaﬂ@@elnbrb%nﬁﬁlﬁé@% écfc?fﬂn*cﬁ%te’@¥ H{?I IbdtE cdgpad

cabl e section veered out from e stordge
meand Gontrel dayicel eonfigyre|to veﬁmw hanh lo the Ioad@@h@meomn

f onfigured to
or MeOdicAIRATEN and irffo fﬂeqs{ad out r&yé nﬁégr%

produce a ’'steered novenent irst axis or in a
f i T sBNENCED FanMerdEr eandguied do coniedi thg amergyefrom éheawindeflow

to tRsice fhhdrbo¥y fbmans | 'v@ﬁh engagi ngcm%ﬂh%r gy ltﬁe AT LEH! S

to use the steering nechani smt
wi ndiRenenpgion fomethe enovegtent of hadoadoeable amt@ns@etedocwtrﬁr@m

beentﬁ@%a%d cabik: ?tbFHg% ?nefa'nbglhga Qﬂsgﬁebtﬂemastﬁ&%o%&ﬁgrmc or

with a | ow tensi force; ring t
wi ndMashayEal dormeRiRneroYar t er the section of |oad cable

ha.s Q%%érﬂﬁ%&‘ﬂah@m do'ﬁh r@d H}br@%cé’é’&e@?&iﬂn@%&ﬁ&ﬁt%‘asgt a

a high tensi| erern engagi n
rrerrb@fSt ﬁ§§ O/ %@'ﬁbd%ﬁi‘ﬁﬂ @f ﬁ\eo'vmd-enwmm member reIatlve tO the

airflow direction;
- acontrol unit configured to use the steering mechanism to:

bring the wind-engaging member, after the load cable section has
been veered out, into a flight position associated with a low tensile
force; and to bring the wind-engaging member, after the section of
load cable has been hauled in, into a flight position associated
with a high tensile force;

wherein,
the wind-engaging member has an aerodynamic profile which
generates an uplift force in the direction of the load cable when the
airflow direction is perpendicular to the load cable;
the steering mechanism is configured to generate a steered
movement of the wind-engaging member, relative to the direction
of airflow, in a second direction or about a second axis that is
different from the said first direction or axis; and that
the control unit is configured to move the wind-engaging member
along a predetermined flight path in a flight plane perpendicular to
the load cable.



generates an uplift force in the direction of the |oad
cable when the airflow direction is perpendicular to
the | oad cable; the steering mechanismis configured
to generate a steered novenent of the w nd-engaging
menber, relative to the direction of airflow, in a
second direction or about a second axis that is

different fromthe said first direction or axis;
2 hat Aldevieermceadingriptclaing bdﬂﬁr@uﬁ%cw&%ﬂ% apfldhe Steerlng
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Lﬁé}rgr g!al fhﬁHt'baﬁ‘lrEjr Jnr?ﬂ@ﬁter?dth R&ving"BeshapE BF @hBrizontal or

ured to nove the w nd-engagi ng nenber, when the
tunmd)t igieiokeigbt: bei ng veered out, in the fli ght pl ane
per pendi cular to the |oad cable along a circular or
oval flight path or on a flight path havi ngtl t he shape
df a Actevigemeaprding tomdﬁ*mghtwfﬁrguﬂ'ée §enteq! Gt ang. thistee”"g

ﬂ@é\&ﬁsrﬁ%@é&{ﬁ&&eﬁ % Fn'o% fRelwint2pg8diRg hembep i thelfightplane

teerin nmechani sm are confilgured to nove the
ergnc@qg@{gpﬁga Iﬁ@q},g@tple alengseveral %peﬁpvgn%ychcally repeating and

Bgééﬁeﬁ?@"nt%‘éh%rwﬁe‘?l th&@RakiRabIeGabbifRg 2b&8g osEVer al

succes cyclically repeating and closed flight
pat hs when the | oad cable is being veered out. 4. A

gevi cg d%@i%@ra@b&elnb% %Iaﬁfh 8, Rurthbk ESH sm‘goﬂ’lééhéijr'ﬂ@' rﬁeasunng
sensor for neasuring the tensile force, J
fru?lg in order to

thei tegsiteofaness tsaid §%n%°ﬁé’eéf@nf’9rﬁle°tl?ﬁlt9 the QS’PH@

EHRURICSRE Be tSadiRAF WAL F&BSith @hd @bEtoltuitt AAd asdréinl the
unit, and wherein the control unit and the steerln%’nd
| -

eastiohingnang éhe: SieRTiBaIrBREERISTLPES CRRTIANSH -0 dRYSoiMify
gﬁjﬁﬁ%ﬁ{ h@rﬁblaﬁuri ihblqhght RiREpIBEMREAMrab RS Id2a ddbee, Ivﬂfeﬁ the

able I1's being veer eﬁlﬂout

lead |cebl§tls bwag yeer@ésoyﬁ \ﬁéong tdeast e ﬁgccrsﬁs'\é% ht %atk)w ‘st

é%&tlﬁéﬁhé fRsild @rée%ﬁaam&%?édiﬁnawp condtavat el y constant.
devi ce according to claim1l1, wherein the control

unit and the steering nmechanismare configured to

gove k%v\@e%@@@gﬁgﬂor&alﬁ@me@hQﬁg contédl @ chndf the Gfdering

aBhesra e AR 1 BOMRTE WERETWHES SRR R Hosieed
HHRbdth & theAGhE BIBhE pbipeh@tMEr t6aRE RAd @Hble, &ldiN®réer to move
the wind-engaging member, when the load cable is being veered out, along a
flight path section associated with a high tensile force, and, when the load cable

is being hauled in, along a flight path section associated with a low tensile force.

6. A device according to claim 5, wherein the control unit and the steering
mechanism are configured to move the wind-engaging member in the flight plane
perpendicular to the load cable along a circle or along a horizontal or vertical oval
shape, said control unit being configured to haul in the load cable when the wind-
engaging member is located in one or either of the horizontally lateral flight path
sections, or during the upper flight path section, and to veer out the load cable

during the flight path sections connecting said flight path sections.



flight path section associated with a high tensile
force, and, when the |load cable is being hauled in,
along a flight path section associated with a | ow
tensile force. 6. A device according to claimb5,
wherein the control unit aRd the steering mechanism
are configured to nove the w nd-engagi ng nenber in the
flight plane perpendicular to the |oad cable along a

7¢i 1 clpedéVicer b&ddidiAg RO blaR s AheRdin ‘ﬂ’f‘erédrﬁr%i uﬁi‘t’%hd tﬁé‘@f&@nn
said control unit being configured to haul In
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device according to claim wherein the control
thLﬁw logd £381e; figring; the r'ntﬁ@ecm fight aath Sestisniargarting said flight
pEBVclibis. W nd- engagi ng nenber in the flight plane
perpendi cular to the | oad cable along a horizontal or
upright figure-of-eight, said control unit being
gconf iagdevesk h&tohding td Blalnl, W@F&uﬁ:ﬁm Sorfiel hﬁ\gaﬁ@@he steering
horizontally lateral flight path sections, or duri ng
mecaanismHre fv‘Pnfwedpt&trﬂo‘seetEﬁ -engagindyngmber ip e dirggsion of
grRasgtichaPlorcedliringdhé h@niomafﬁf/ ﬁﬁéﬂal MghtidatrodctigRd. h
sections connecting said f path sections. 8. A
devi ce according to claim?7, vvher ein the control unit

gand W&vifdee@dcbl%rgof&%iﬁm Sﬂhﬁérecdh%“rfslr@% 8Vt FIFR¥RVery

wi nd- engagi n er in the direction”of
inde sonstan eaﬁ%ay the eycticd) gnevay Rrerduiced by Zihenargy convedes|
fllght path sections. 9. A device according to claim
, further conprising a device for converting into
190nst°‘aﬁ*ﬂ""'@n%ﬁ°@§fj"19n@ %@;m 1.dartherrompyising sudevice foy storiag the
eﬁé}gw)fomeagytr%renel& cdhvERY. ce according to claim 1,
further conprising a device for storing the energy
produced by the energy converter. 11. A device

18C Condidiice Sccobdihdnal clalar Wh@rélr'i‘ @neeQﬁé'rSV cﬁmﬁ\ﬁﬁlﬁf udes a
i ncludes a pneumatic or h%/ raulic cylinder I'S
d

PRRYMECe AT Hydiawtic tqubrder ewhigh de aghéptedrdivethentensile tfase and
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%enerate a id pressure and a flow of flul
fl Q\Pir‘"cséu%‘?ﬂfjr%fl?wof idl ai m 1, wherein the energy
converter is an electrical generator whose shaft is

drlven by the | oad cable via a pulley.
A device according to claim 1, wherein thé energy converter is an

electrical generator whose shaft is driven by the load cable via a pulley.

3 A device according to claim 12, further comprising a device for converting
into chemical energy the electrical energy generated by the generator.

14. A device according to claim 1, wherein the energy converter is configured
to produce hydrogen.



13. A device according to claim12, further conprising
a device for converting into chem cal energy the

el ectrical energy generated by the generator. 14. A
devi ce according to claim3g wherein the energy
converter is configured to produce hydrogen. 23 15.
A device according to claim 14, further conprising a
conpressor connected to a reservoir, said conpressor

tei nd diaween asording [ ApiMafte Tuiher EYRRRSMGEE (EOMARESsOr
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produced 1s conpressed the conpressor and sto d%ced
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id QY npresdEd Pydhs gsohfbré‘sjsai Bhd storb@ L bitht benpregskdcBrhen the
storage neans includes a nmechanismfor winding in the
resdo'tabl e, as well as a guide pulley that is fixed
to a platformwhich can be noved relative to the
ground and to which the energy convg@t i S conne(ﬁ{eed

16h orhigevice aceamitgelo ¢RI fleNdTeTeln fof adGrPle RiVR4R
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erein the platformrolls al on

igfivectto mplaBPM Which §ap bgimeved, fe'ragY% i?éﬁé QEPMHF .agh A9 Wi"c"p}‘e

F%n@ohmrcﬁbb&ne%fw lirflestday td tPanSREOIME tensile force and
W n enga& ng nmenb - said second w nd-engagi ng

mevaseant RhTierneAteRier odynami ¢ profile which generates
an uplift force in the dlrectlon of the | oad cabl e

when the airfl ow dlrectlonl e% ular to said i
1 of i A dlevigs roecodingnio daign 365 8’ E&%fm Qs al3g @ rai

woRfigured to produce a st eered movenent of said
second w nd-engagi ng nenber relative to the direction
of airflow, in a first direction or about a first

XIS, A ¥Rdick rhc@or‘dﬁ‘?otacblalﬁli {7, gu@mdr copriprisiayisdsecont ladubohble
a second axis different fromthe first axi s, wherein

prRvdeq With asiecon Windengaging IEMRE ™t 0 nove the second

W 0d- £\@ 38ddnd WiRdBRGagird] @Beber ﬁé\ﬁﬁb?éreéﬂbdﬁdarfﬁlb ipgiﬂe which
path in a plane IEJelr pendi cul ar gtge | oad

such @ENRE3IeE ARLP hfé’“‘seéeg??dd'fe(?ﬂﬁn e Péoquca\wge‘ﬁ%% t2')‘ﬁta'rﬂ°"v
and hé%é'cﬁgn is| geryériditutr Rhesi@ pediild ind el ative to the

fi rst | oad cable
comprises a steerlng mechanism configured to produce a steered
movement of said second wind-engaging member relative to the direction
of airflow, in a first direction or about a first axis, and in a second, different
direction, or about a second axis different from the first axis, wherein the
control unit is configured to move the second wind-engaging member
along a predetermined flight path in a plane perpendicular to the load
cable, in such a way that the second load cable is veered out and hauled

in with a phase shift relative to the first load cable.

19. A method for converting wind flow energy into mechanical energy,
comprising the steps:
- cyclically veering out and hauling in a wind-engaging member connected

by means of a load cable to a load cable storage means;



19. A nmethod for converting wind flow energy into
mechani cal energy, conprising the steps: - cyclically
veering out and hauling in a w nd-engagi ng nenber
connected by neans of a |gad cable to a |oad cable
storage means; 24 convertffg the energy fromthe wind
flow force transferred fromthe w nd- engagi ng nenber
via the | oad cable, and the novenent of the |oad cable
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associated with a low tensile force; and steering the

wi ndRETERgYRRMiFSABEENangal M @RI i n the cabl e

sect is@dring ithd Qirdl-éndagity MRembel, @feP SRR HFue thetdble Bection,
high tensile force, whérein the w nd-engagi ng nenber
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according to claim 19, wherein_ the w nd-engagin

menbdhat '?rﬂ\?féée"t\f/UH@nth?rﬁ'éStIaéﬁcPrcdéfEF@ﬂ and,pahihemdad-epgaging
out, phémbdi€isf hbgdd aRhgne dreddienthed Fight phth inh8 ﬂ.ggdprane

cabl e al ong a circular or oval flight path, or ng a
f1i gRerRsafikuiRaln the load@blghape of a horizontal or

upright fi gure of -eight. 21. A nethod accordl ng to
cl ai m 20, rein the w nd-engagi ng nmenb noves,
20hen At M8 'PQ%&CQOJFJ'P% tp<cljey A9 weeteEy “lﬂﬁ”'”q’?f‘géi‘é{i’@r Aember

nSoVes SR e |§é/cPl:éb?@|s| Beind Gdeped bGIerﬁtﬂQ flighepRfe fplel'ﬁbhﬁrcular
paths in the flight plane perpendicular to the

t%ﬁlﬂ lgad gable glangtheirul O ryrifEoht Pagh. &7 Alopg 2 f\kﬂl'@rﬂﬁtrh h?‘ﬂ’ég

the8dpe®f BHoFiontal dm?ﬁ t8idure-dgieasured tensile force
is trpgnsmtted to eg*gontrolftbggmt and the w nd-

engagi ng nenber is steered in the fllght pl ane

2Rer pandiethdBhcdRdihgQo! dafh 28D WRereitiYRN wirltEerd RRfhgC Aehfber
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ré[RIFBhE endPR6SEd BhEPNthS GMIh&Might plane perpendicular to the load
cable.

22. A method according to claim 20, wherein the tensile force is measured,
the measured tensile force is transmitted to the control unit, and the wind-
engaging member is steered in the flight plane perpendicular to the load cable,
when the load cable is being veered out, along at least two successive flight

paths in such a way that the tensile force remains approximately constant.

23. A method according to claim 19, wherein the wind-engaging member
moves in the flight plane perpendicular to the load cable along a closed flight
path; and is steered, when the load cable is being veered out, along a flight path
associated with a high tensile force; and is steered, when the load cable is being

hauled in, along a flight path associated with a low tensile force.



23. A nethod according to claim19, wherein the

W nd- engagi ng nenber noves in the flight plane

per pendi cular to the |oad cable along a closed flight
path; and is steered, when dshe | oad cable is being
veered out, along a flight path associated with a
high tensile force; and is steered, V\,hen the | oad

cable is being hauled in, alongafll pat h
25 s och anetbioghiageprding doy iR 33, whefsin dhe E'S‘d e;_n@aglﬂg (FRMBRY i
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éE&ubﬁ‘éJccSrlh%cMr&é’a’ld filphdth B&dtiBnsection, and is veered
out during the flight path sections connecting said
flight path sections. 25. A nethod according to claim

Zﬁ’ V‘ﬂerﬁ@(had taREor¥ing do REAL I WHERSTR e vid-6tigaging tnérber is
e fli pl ane per endlculartotheload cabealo

g
steersdiin g‘?ﬁ ﬁqghbplan%@@fne@alculﬁr suthe-lgad &pkjRalongrgy herigental or
vk GigtleCorieigHiash L thel IBad"@&ﬂe ti@ RaWlbdn iy ﬁﬁ&ﬁﬂi&@lnd%ﬁ@b@hg
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@oper iffight §Rie detidh, @Hﬂ'l@gfeéﬂ%@ étﬂtdifrlﬁﬁ%é itefsbEGHt fligae path
sections connecting said gst path sections. 26. A

saofippricenesting $aid f"Shb‘Paéh ﬁ?"i‘S ‘wherei n the
Wi nd- engagi ng nmenber is steered in the direction of
ravi tational force when the w nd-engagi n% menber | Ber |
®cat Adnethod Recoging A8 fain 49, (Waegsn theg Y"?rﬁ’rﬁ 9gaA member s

§t€§rteHQﬁ‘%e a7ectl&1 Hﬁéﬁoﬁat%ﬁélqb%%énqm widReddhginghaember is
the cyclical ener qy t he energy converter
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according to claim19, mhereln the ener gy produced by
t he ener%y converter is stor
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30. A nethod according to claim?29, wherein the

hydrogen is conpressed by neans of the conpressor

ggi ven R¥thbleadcefhgCRPLIBINANG, Wwheir0tiRdehdigy raTUess &y the

formin a reservoir.
energy converter is stored.

29. A method according to claim 19, wherein hydrogen is produced using the

energy of the moved wind-engaging member.

30. A method according to claim 29, wherein the hydrogen is compressed by
means of the compressor driven by the load cable and is stored in compressed

form in a reservoir.

31. A docking station for using a device for converting wind flow energy into

mechanical energy on a ship or waterborne platform, comprising a means for



31. A docking station for using a device for
converting wind flow energy into nechanical energy on
a ship or waterborne platform conprising a neans for
26 maintaining a statlonar% position relative to the
seabed, and further conpri & ng an energy transfer
co_nn_e(_:ti on for receiving ener obt ai ned fromthe
RRINTAEENg 3 plgtionssy, Pewitiqiuigmtive it e seabedj @pd fethep comprising an

&l@fb&efrér‘ls‘?& Mridctldnomr §884i9Ng 'e%l% RASA $Bh ﬁfée&&)(ce the

onprising a w nd-engagi ng frenb & Connected to a base
@v&ﬁucewpayn@ |l oad cable; a |load cable storage neans

di spesefvet fdiechieRingt Widoorflowséhgrgystn% GHEHERRAP anerg
bei ng configured to accommpdate a séction of the g

cabl €OMRrigipgt r ol devi ce configured to veer out and
haul in the | oad cable section cyclically from and
into the | oad cabl e storage nmeans; an energy converter
confi gur ed® VHdRHGABING PErE @rn@cm@?ctpfi dena base siptirn by @vicad
force trangpgrred fromthe w nd-engagi ng menber via
the | oad cable, and the energy fromthe novenent of
the load 2 8fecablecsiosgey Beprsl disposed girthenbase slgtiombsaid

storage NR@figgd Melns BQmS'c%ﬁﬁddr@@ko a&&ﬂn%@é@b&lowof the

mechani cal form of energy; a steering nechanism
confi guredpqdocﬁﬂ%duce a steered novenent about a

first axig 6Untﬂondé\née| Eoﬂfl didda6tvie8No@f ardd¥aul in the load cable
Wi nd- engagi ng nmber ative to the airflow

di r ect i on;section Qyéhﬁa"bfromrtd igiorihe ipadeablestarage meens;
steering nRCEHMP rabﬁ\%rteh:rdonﬁgdrae i d&ﬂv@rﬂ%‘?&'eggrgg?mrthe

after the | oad Cable section” has been veere \ _
into a Iy fipWsipraeotiansiererd Bemdthei wind-gnoeging aresbes via

force; angnd @dar 4k, 4Ry mengn&B%%hpﬂwe”ﬁl%b&ﬁen%ft Ak load

the section of |oad cable has been hauled in, into a
flight posablecgiechesyeerad awt fprnthg lpadypable sipsagempang into

an electrical, thermodynamic or mechanical form of energy;
a steering mechanism configured to produce a steered movement
about a first axis or in a first direction of the wind-engaging
member relative to the airflow direction;

- a control unit configured to use the steering mechanism to:
bring the wind-engaging member, after the load cable section has
been veered out, into a flight position associated with a low tensile
force; and to
bring the wind-engaging member, after the section of load cable
has been hauled in, into a flight position associated with a high
tensile force;

wherein,

the wind-engaging member has an aerodynamic profile which
generates an uplift force in the direction of the load cable when the
airflow direction is perpendicular to the load cable;
the steering mechanism is configured to generate a steered

movement of the wind-engaging member, relative to the direction



wherein, the w nd-engagi ng nenber has an aerodynamni c
profile which generates an uplift force in the
direction of the |load cable when the airflow
direction is perpendicular 470 the | oad cable; the
steering mechanismis configured to generate a steered

novement  Qf¢ :“FI%}N W% @é&ﬁg'mcf@mﬁéboﬁt% 8béd hds tHRR is
di rection airf in a second direction or
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configured to nove the w nd-engag og

pr edet er ni ¢l # |pr@1%erﬁmq¢ ﬂ'ghtzi’afh 'Pg?nfﬂ'gfﬁlpém'@ perpen cular to
per pendi cuhalioddkabldle | oad cable. 32. A device
according to claim9, wherein the device for

converting into constant energy is a flywleel, a

32 es sArdevicesagopriing tq clagn 3. ,\Mrgerglquhgedqv&e for RpYgTiiRg, into

é&n@faﬂgeer%f‘gyerhe%gﬂy\lvﬁbél Qogfésgg'enﬁé‘sbrvoﬁt a @smtin®Rvice for
capacitor, ‘at | east one battery, or a conbi natijon

tempeesy siazage of eRsjovén adwisted ij% &t dgast ANe FaPYHLoF At rleast

%H%%W%?acehbﬁ@ﬂ&?fﬁeké& el ectrical energy generated
y the generator into chem cal energy is selected

from - a device for producing a synthetic gas from

jpe Cﬁr@ém:ed'ae&lrglﬁg'  dlafm 13, ﬂhé’r%‘ﬁ Gife fdéﬁlcérfbduédnngrtlng
distilled water from seawat er; a devi ce

eJeitical i angray aenesated by thes seemrfﬁart m*.toaph@alga'o?n%% r'ﬁa§§'e°ted

from:
- adevice for producing a synthetic gas from the carbon dioxide in air;
- adevice for producing distilled water from seawater; and

- adevice for producing synthetic oil from natural gas or biomass.



