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SkySails GmbH & Co. KG Veritaskai 3, D-21079 Hamburg Wind energy
plant with a steerable kite The invention relates to a device for converting
wind flow energy into mechanical energy, comprising a wind-engaging
member connected to a base station by a load cable, a load cable
storage means disposed at the base station, said storage means being
configured to accommodate a section of the load cable, a 5 control unit
configured to veer out and haul in the load cable section cyclically
from/into the load cable storage means, an energy converter configured to
convert the energy from the wind flow force transferred from the
wind-engaging member via the load cable, and the movement of the load
SkapaieCinibH/ 8gCedKEut from the load cable storage means into an
¥tastal, Zherdidd@ridaniown10 mechanical form of energy, a steering
mechanism configured to produce a steered movement about a first axis

' = first direction of the wind. : I i he direct

of airflow, a contrahsut @@@f@Jﬁgqmﬁeat@eétgg@g,[@echanism to
brlng the wmd engaglng member after the Ioad cable sectlon has been

to bring the wind- engaglng member, after the load cable section has been
hauled in, into a flight position associated with a high tensile force. Such a
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device is to allow a par hute to climb f é)om a Iow |t|on 0a hlg
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lmAchosiplg, paieash tableOstrtaged meahat dispigsetersilthéokasts plajituceshid
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winch which serves as an attachment point for the parachute, with

CRIHERaHSYS BRIGHERR AR BRtheUoRaroNAYY LailisiRaH. Rl secliarafiyclically
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ground -2- and e winch, thus minimizing the tensile force in t
B eT MR dis 'Q%F@@%éﬂ%@ﬁl@&owwmm@@@&@E‘%ﬁ@%ﬁ@ﬂ‘?ered
therrthe pesacladieidle storage means 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 direction of airflow, 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 load cable section has
been hauled in, into a flight position associated with a 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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steered into a horizontally offset position above the attachment point on
the ground 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 must be expended in order to h@ul in the rope results in the wind flow
energy being converted into an electrical energy at the output of the
generator. This principle has a number of disadvantages which render its
practical implementation difficult and which make it difficult to achieve an
economical 10 degree of efficiency. A first disadvantage is that cyclical
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veering speed, depending on which operating status the system is in
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engaging member. As a result, the efficiency of the system is
fedIRA %%S'Qﬁéyproduction costs of the system are increased. 25
Another disadvantage of the system is that economical operation is only
pofisibleisableanthgdeisgtihail§ gyglicablewitdied @it tbdagysiddovoeteesthishe
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arge veered-out section of load cable also generates heavy wear o .
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routinely and repeatedly transitions from commencement of veering-out to a
constant veering-out operation. Due to inertia of the system as a whole, the start-
up operation can extend over a broad range of rope lengths, as a result of which
various operating points are passed through in each cycle. Different cycles will
also differ in respect of the veering speed, depending on which operating status
the system is in when veering-out begins. Owing to these factors, it is impossible
to adjust the generator in an economical manner to the convertible energy from
the wind-engaging member. As a result, the efficiency 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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and energy efficiency. This object is achieved according to the invention
by the wind-engaging member 5 comprising an aerodynamic profile which
generates an uplift force in the direction of the load cable when the airflow
direction is perpendicular to the load 8able, the steering mechanism being
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 said first direction or axis, and by the
10 control unit being configured to move the wind-engaging member along

EaBIEORRE Pt S0 LR oot S a7 pPOORRE e
nolwrissdedorcahhoberevidtlad byremisddgavisehia wendsenpbginggconomy

heBherfakidRiedynamic profile which generates uplift in a transverse
airflow and which is 15 moved along predetermined flight paths in the
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with the wind- engaging element is belng veered out. By this means, the
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program when the guy cable is being veered out, or for predetermined
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veering-out procedure. In this way, the tensile force of the load cable can

%%Wﬁ%ré‘&é‘ecﬁ’%rﬂﬁé%ﬁe%aﬁd“%'ﬂ?e HRoWRGPISRGIRgoRETRethES an
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veering-outand optimize eration 0 the energy verte

cable. Accordmg to the invention, the steering mechanism is configured in such a
way that, in addition to the previously known system for steering the wind-
engaging member into the vertical position above the attachment point on the
ground at the end of the veering-out operation, it is also possible to steer the
wind-engaging member in a second, different direction in the plane perpendicular
to the guy cable, as a result of which the device according to the invention allows
figures of different shape and size to be flown when the guy cable with the wind-
engaging element is being veered out. By this means, the device according to the
invention makes it possible, for example, for predetermined flight paths to be
flown according to a fixed, prescribed program when 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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The steering mechanism according to the invention can consist, for
example, of a plurality of control cables running between the
wind-engaging member and the base station, and provided with
appropriate hauling-in and veering-edt- mechanisms for said control
cables. In particular, the steering mechanism can 5 also comprise a
control platform disposed between the guy cable and the wind- engaging
member and at a constant distance thereto, and which is connected by a
plurality of load and control cables to the wind-engaging member and is
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¢an be accomplished by means of a
rellable 25 control device of simple construction, on the one hand, and
et eenbiptiniil abisldevier m@@&d@iéb@drwwtiﬂﬁgofﬁfﬁémgdrﬁé@.dﬁﬁ an
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control cables so that the figures are executed.

In a first advantageous embodiment, the control unit and the steering mechanism
are configured to move the wind-engaging member, when the load cable is being
veered out, 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 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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-5- qualitative changes described in the foregoing, i.e. they can be
increased or decreased in their dimensions when the load cable is being
veered out. One patrticularly preferred embodiment of the invention
consists in the control unit and the sgeering mechanism being configured
to move the wind-engaging 5 member in the flight plane perpendicular to
the towing cable along several successive, cyclically repeating and closed
flight paths when the towing cable is being veered out. In this
development of the invention, the wind-engaging member is preferably
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is that the wind-engaging member must be accelerated at the beginning of the
veering procedure, thus resulting in additional inertia of members to be moved
and accelerated, with the wind-engaging member being moved at a constant
speed when this acceleration procedure has been completed, and having to be
braked in speed again at the end of the veering procedure. The steering
mechanism and control unit according to the invention now allow the wind-
engaging 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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30 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 -6- procedure in order to keep at a low level the loads acting
on the entire device as a result of the wind-engaging member being
braked in speed. This is particularly advantageous when the device
according to the invention is developed by including a sensor for
measuring the tensile force, said sensor 5 being connected to the control
unit in order to communicate the measured tensile force to the control unit,
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with a steering command .as..output can act directly, or a matching flight
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he FEeHOSOBTAGRSBhALS begins, it is advantageous, in particular, to steer
the wind-engaging member in such a way that the tensile force and veering
speed of the load cable remain approximately constant. To this end, an automatic
control loop with tensile force as input variable and with a steering command as
output can act directly, or a matching flight path and/or flight path altitude can be
selected from a previously stored table containing different figures or flight path
dimensions, for example, depending on a measured tensile force or a measured
change in the tensile force, with the steering measures for executing said flight

path being selected accordingly.

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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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 30 member along a flight path section associated with
high tensile force when the load cabte-is being veered out, and to move
the wind-engaging member along a -7- flight path section associated with
low tensile force when the load cable is being hauled. This development
of the invention differs from those described above having a plurality of
cyclically repeating and closed flight paths during the veering procedure
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during the veering procedure. This is advantageous with regard to the
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developments described below for converting the cyclically generated energy into
a constant form of energy. The length of cable section that is veered out is also
reduced, thus leading to a simplified construction of the entire device and to a
reduction of wear and tear on the load cable. One important difference in this
development of the invention compared to the developments described in the
foregoing and involving a plurality of flight paths during the veering procedure is
that, in this particular development of the invention, the wind-engaging member is
preferably steered during each flight path at least once into an area associated
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 development of the invention, the wind-engaging
member is preferably steered during each flight path at least once into an
area associated with especially low tensile force in the load cable, so that
the load cable can be hauled in und@r-conditions in which the tensile
force in the load cable is as small 30 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

ath section.that is used for.veering out the load cable, whereas in -8- a
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tensiieftocecaapprsigible. The embodiment can be further improved if the
control unit and the steering mechanism are configured to move the
ThedepgREMEhMEMbes inthe digtprelaaeit areedendiculal thihenatbering
cable along a circIF or ac]c%n%ja ho ri]zontﬁll _orogaer r]endicH]I rrO\rﬂaﬁleQP&ﬁ’ §ag]d
S SR BEiRY LSRRI RY R MRS TR BIS Wt ANy fhahtplane
péreedigagindomérabisad |cebledalorgecorciitieerast tlengofizbatipntal or
i@l radl) 1S40 SURiRg et ey HehiRALR S8R iRk 1Bad

veer out the load cable during the flight path sections connecting said

HEIR 1458t HENCHBOAL BHRBDGMENIOSHS 0P claPHilgH: Badie
podazaeslia |partctliightypteadlienss latidnshgpt e tweenfliigbs pdifgbé giimttn, and
S el Calfe e T P, Rl OO RREEY Sl righ
RAtseRoRR T CARIS SSRRALEPNTRE QYR! OF Areiamibely ﬁH@Wt BH%W‘@%&‘
pass ko gveRefighiaiatitspatione as fiasiamidin passidetiansvithwasclitties

RASTESEReNdllLS S passhleahen e load caie s e NBUEd Nying
and hence 1o haul in'the entire length of load cable that was previously

lewreadihosmhibigi Patosedighs awnigshctitnioad aglevisitaules dabldeigim

YERFEEAHIIZSE ARPSPAHNIOUSIHASSIONG @hRAsSiAtaNAHIBSRINS 4 eaie sl
EOSS liﬁe tensile forge in the load cable. 20 As a%erngﬂve to ihe

BRBEEAE W NP HALE B 9 QRN I A RERHIR WIBRA" (1€ (270,67 0Igi{S
beidghested rimgame: dleansho dreutonfipeiredite raogth thieledddsable that was

previously veered out, whereas those flight path sections during which the cable
is veered out are passed through as long as possible and under the greatest
possible tensile force in the load cable.

As an alternative to the embodiment just described, it is also advantageous when
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
horizontal or perpendicular figure-of-eight, said control unit being configured to
haul in the load cable during the horizontally lateral flight path sections, or during
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
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engaging member in the flight plane perpendicular to the load cable along
a horizontal or perpendicular figure-of-eight, said control unit being
configured to haul in the load cable during the horizontally lateral flight
path sections, or during 25 the upperdlight 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

t addi t ting of th d d d 30 when t
B B o R R B Eamae

eSarfaplaiy thetdoory d ecat@iyngearechanism that would otherwise be
necessary, for example in the form of a rotary bearing. It is particularly

@re@armdmﬂnwt@&e&ea%emiha%mmlsﬁaﬂrm rm*eca@@i&rg af@chamsm are
V%%lljred to move, the wngd ﬁn%bﬂi% megnpeﬁ |£ dlr cto vitational
tlontaﬂ @?o?c d"r’fng e on?a'lﬂyqater rf‘?llg path %e % hETRY
fm@@rmemgw tthe fordegitadly tirdanahdlighty agithg seelinber Asstaserdbad tinsthe
ﬁiﬂé@%ﬂi@%b%ﬁ&%&é% arletgial %défére\f’&i)% rﬁ@"éh%éﬁ%@ﬁf IRheBst

of the usable wind window In order to minimize the tensile force in the

YO e IGhHBRAL ERY QPRI B AT RERM L L SRY feWdngraigow in
tihder irothenesteftbeetansitbwordewn thiehitae Hatden3bdquidigbe dhidbdieeat this

6’59’ é}é{ A éeﬁérliQFaW' EsEnIagn e I THRRE %E‘t i th%smﬁl:?%r%\t}\'ﬁ%”ythe

d strength or wind direction is subject to variation. This

PRBRRHSA N e RIRLAPHY cimpiassatbl BYRHeeRgRgIRM gASTHEeMmEAh e
reswvictgdn Baetidineationrafrgravitaiianaliengeinthesel lereaiahles subject to

er her areas th case ofa ontal figure-of- t flight path, thus
TR e A R e b ARRATTLR oMb R R O R hing

mqﬁ@@@br@qwnmamtmﬁ &m&gﬂpgp@bwwwwaﬂdf@mﬁgﬁ@ml@és evi@hle

wd? dhe afility iRe StRRrdt i HSH%QEQHMJ%’SEHQI%JI apmtRiReHR YR Mg
|ent£l %%ﬂree of steerln contr | that, cagﬁ‘1 used to return the
t

e@hg? YR BRy tbew 8%% AR STt RiRRER 2 d°
mhmmladlwtttcamw tof tthe iirehBogagngammukar thechve/ipartibel @ity to

steer it is temporarily restricted, and hence to retain a sufficient degree of
steering control that can be used to return the wind-engaging member toward the
middle of the usable wind window.

The device according to the invention, in particular the two particularly
advantageous embodiments described in the foregoing, can be further developed
in the form of a device for converting into constant energy the cyclical energy
produced by the energy converter, the device being one or more of the following:
a flywheel, a pressure reservoir, a hoisting 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 cable, 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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advantageous embodiments described in the foregoing, can be further
developed in the form of a device for converting into constant energy the
cyclical energy produced by the energy converter, the device being one
or more of the following: a flywheel, ®pressure reservoir, a hoisting
device for temporary storage of 25 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

It tion bet i t hayling in the lgad le,.and on th
PR AP UL TH TR GTE FCES PSRRI dpebe Grecaas
calertwii npcBalmnsgiasiedyrtfeadionsianiutigysompiobgvaripusliceans.
PRV dn O RAIRDIRINRRME (Pﬁé%ﬂ?%f%&%%tpmd&n propriately

consumed in this varying form. For this -10- reason, an important
6%981‘6?)&%?&@1‘19\&‘6@ﬁcé%&frcﬁﬁ@"&ﬁﬁ@’iﬂQEHtﬂanetEQyﬁHﬁ?e'ﬂ‘fﬁ%me”t

wylcical energy supply to a constant energy supply by various means. The
different means for making the energy constant must be appropriately

RACARIAERIFEING QllRfopRAE He AR UeaHRIIN MY BUERYRAGNe form of

investment 5 volume. It is also preferred to develop the device according.

fo BRYIFR JRlioN A MHe RS nPBE W d RS st ThENS QY g S PRSRIIRIed Y
theao@rynconaeide théhisvidevatopriiegttertablew éhéahela dee anpmyedéangeteen

MeBvREHoR tl‘?ob@og%é%%%\é‘%”eH&@gwtﬁeﬁéﬂ«iﬁéﬁﬂ ?8?&%@8%@0 ABre the

energy network, and to temporarily st 10 energy converted from the

FORGOFANVRI RO ARANGHEN 6 PEIWHKLIIOW AMBIRSTHOTF I BRESIBERRCEaALN

b estoltaigeldibvios exam mestiyimparsahpléranspeshdexiceandpp mesiig or

Ighe entire (ilevice of th invention along. with [ts stor%gq device to Ga lace
V\Y mov{ﬂ% he éntire ewcc? of.the mve%\on along wit its storag? eiépcﬁ 10 a
here energy can be fed into a public or private energy network. It is

BRSSP | eoaisEdHteath &l écitace drditig & Bivars enssy dieivAdatlhip
HaPlpissmestcdgs ashiy \WbitkealesAdetal PRENRIEMIGH G oA Willting
mOfl’ at such ap acE,for fﬁf‘flmq in the energy, and traafger. the enﬁﬁ%{ ;
REJRUN 1 R e TelRed AT HEE Fe ) ABnRFEM I RIHBLOD JHEURRSYi
sudhyaladie foytratirgihitte isnectyated bytstetdns it éoggstaneimovement
of the load cable

It is also preferred that the energy converter includes a pneumatic or hydraulic
cylinder which is actuated by the tensile force and movement of the load cable
and whose cylinder chamber is used to generate a fluid pressure and a flow of
fluid. This development enables the energy converter to be of simple and robust
design. The development is particularly suitable for the embodiment of the
inventive device in which the wind-engaging member is moved along a closed
flight path in a plane perpendicular to the load cable and the load cable is
alternatingly veered out and hauled in depending on whether it is flying through a
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 chamber is used to generate a fluid pressure and a
flow of 20 fluid. This development enables the energy converter to be of
simple and robust design. The development is particularly suitable for the
embodiment of the inventive deviceim which the wind-engaging member
is moved along a closed flight path in a plane perpendicular to the load
cable and the load cable is alternatingly veered out and hauled in
depending on whether it is flying through a 25 flight path section
associated with a high tensile force or with a low tensile force. It is

ticularl ferred when t ter i Jectrical rat
e G L AR AR TR P BRBIE VR IR TVCE oGEVBAL e
eobigyt gencthted iy Hengkreerdtenatdeiennion @flerayeinepgsticulbea device for
RN R Q) HRAINGL ARRAHBIEAJSABISkBLeRiriGAl £8(Me A GBERG g

used for many purposes. -11- The device can preferably be developed in
HiRliter1ates HRUlCE R R Aty Yite f@ﬁ@(ﬁ?%‘rﬁéﬁé{@yﬁ%ﬁ Hegamapttss!
g3 atgoniealsenergy, in particular a device for producing a synthetic gas
from the carbon dioxide in air, a device for producing distilled water from

PREVAIEHIRYIHRRYCS T PIARUEING SYMEMECHEH HRBiRgIYSRhI SRR or a
biomass. These embodiments are particularly suitable for meeting lgcal
PRECT QRO W&%@WQJ@BH@%&J@WB% Beg&rioqn of
enengyteataspaticerehgygdbatasipaeticularly easy to store. It is also
advantageous when the energy converter is configured to produce 10

fﬂyl@r%%@" a@Vamgé@&Bf Wé@@N@'%E??t & r’ﬂ?@rt@}’%ﬂ%ﬂf@ﬁ%ﬁ@fproduce
%I%IS provided which can be used for many different kinds of purpose

[th can also be stored. Itis particularly advantageous to develop
the device according to the invention by 15 providing a compressor
Bynneansdab thisedevespraaid ebisréditioaing Miven! Bperaydaduited

AR RARGsEeGsEItRSG enaTgBRRNr l@ﬁé{é DGR GIBNRT Wlﬂ&hth‘,‘én. also be
g%’?f% gen generated by the compressor is compressed and stored in such

tessed form in the reservoir. By means of this development, the

It is particularly advantageous to develop the device according to the invention by
providing a compressor connected to a reservoir, said compressor being driven
by the load cable and connected to the energy converter in such a manner that
the hydrogen generated by the compressor is compressed and stored in such
compressed form in the reservoir. By means of this development, the
compression required to store the hydrogen gas produced is provided 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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compression required to store the hydrogen gas produced is provided
directly in 20 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 oeverall 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 25 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

e G B R S R g
foeenbegyczonber siamictiad elfettad dydripyiopdhativigtfone aretbypiglingamn the
yanekngrinferadinallt AN SRErEIRYISHaHABINY (R FiEHIaEraral,

be continuously operated with the winding mechanism af a -12- standstill,

Ot ARG BAC R SHIAL SRON RENBY SATE A W RO T AHAUSH AL AriSIO6F
patdr gy ceruensiom biagefieatedbymovanhgite platfdigarard-bigipupsty. In

_ o davice.f I :
BRI R e P 1 AT P RO, A4 e
EENEALRSL Sl AfoN A NS36NG PMRDSE WrtarsIEeARIArSe S4tMr an oval
path or a figure-of-eight path. In particular, the path described by the

inisvinagtipladity mprefenrbe iadajsteegtar dhehencherpéttoodnt inel svaiodrg rey aajirgack
MEghEras tg hmdensile fBrefobivSretbinmp g RaleretindBig, |
rlegard W%en erue platform r%l S %|On§r§ rail trgc fi)a(eg to the grour?d, said "
B‘Pé’t‘f&ﬂﬁ‘f-preferably being curved, and closed, in 10 particular. Another
particularly preferred embodiment of the device according to the invention
MAoltemaqgtertethly girkfasednerabdditioeat, séctived teaiteabte@dnglad the

M AJR SO BRUME RS LAY T RIBAN RS s SAUA NIBh AR vided

member having an aerodynamic profile which 15 generates an uplift force
THltha GPRERIE SerRI AN ¢-enRAWRB MRS flow direction is
perpeatticulandasagithipepfilecamaprisiving steeringrodgahamnisnprotinfigutech

to pr%%%?a?egtgﬁrgaift force in the direction of the load cable when the airflow
direction is perpendicular to said profile,
comprising a steering 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.

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
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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
20 direction, or about a second axis different from the first axis, wherein
the control unit is configured to move he 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. 25 Using a second
Wind engaging member allows the energy output of the inventive device
tconst nt, b ring nd hauling in he o wind-engag
(o2 I EopHASH SRR do BAREb e Mo S Tharly cone
U@dglmemmﬂ fhgkingatime iraucbithenamenfitae thad wisgbetagéigigconstant
RIFMBEEHCIGP (EVDIACCORAITEL B BB ARRAT D e balanadHisP e

flight paths or can be 30 moved one behind the other ao identical flight
isasle tPrreikVIBpRAChERIRS A48 BRTadlRIBIVEBERI tiats MlIdRgeERing
werdeergaging members are provided -13- which are moved in a
phase-shifted manner relative to each other along predetermined flight

RatBrdferidetd BIIARS TR LA SRt alyiRenatRRAtJRTBY %ﬁﬁﬂﬁﬁgya

is obtained over time by superimposing the obtained from the ten
RFHd; ﬁ%h%%’ﬁé“@&b‘l@@%?f%r%’ﬁ?r%'H‘i%xﬂ%ﬂ‘f@ﬁf&cé% e anengRgRiE

newribess. It is preferred to operate the device according to the invention

by apc%’ﬁﬂgl lg VESIRGRS f?hﬁ&"ﬁ‘éﬁiﬁ‘fé@l P/"é’\ﬂnﬁ'&’w % %ﬁ%{ A BReaANISaLd by

energy and comprising the steps - cyclically veéring out and hauling’in a
wind BREgRIFIM8mMBR?!8 SR ReRLCBY 18RI 10ad cable to a load

cablecsmxagﬁgnﬁarmer@pm‘mﬁtun@ thinemegydreaites st fipavfaneewind-

wansered OMINB N RI9ALING MEMRE K2 e 198 AP iR 001N rie
movem%? Ioa e section veére ou? rom ther]oad cab?e

stora@@ch%amgqm@ ahtér@mrm,lqwé@ﬁb@yﬁm@eonmgﬁmrfcﬁiwﬂcal,

energyeﬂcﬁod;;;@mi@gﬂ%gﬂggmﬁgmg anergher, after veering out the

cable section

- steering the wind-engaging member, after veering out the cable section,
into a flight position associated with a low tensile force, and

- steering the wind-engaging member, after hauling in the cable section, into
a flight position associated with a high tensile force,

characterized in that

- the wind-engaging member is steered about a second axis or direction that
is different from the 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
wind-engaging member, after hauling in the cable section, into a flight
position associated with a high tensile force, characterized in that 20 - the
wind-engaging member is steered abaut a second axis or direction that is
different from the 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 25 is made to those aspects of

tive devi ding to the | tian,, di ibed in t .
T S AL A P18 SR R RS
emgagingertemaenvinonahcalond cakrds betugssiueedyolicatlye repetitive and
YHRdeLMNgRAAEHRMREN IR Ve B S St MRRs tReiBgg digslar to the load

cable along a circular or oval flight path, or along a flight path having the
hape of a 30 horizontal or upright figure-of-eight. -14- It is further .
DR A LA B R e BTG BB PP i force
sritrrimiitettndbe roovies) alvhpadvibedl wiheretsiieadyesivallip legiegitigered
R WA AR S e (VSIS RRINRINIBAS BeiBe Bt s ane

It is also preferred that the tensile force is measured, the measured tensile
Rrd&BIRAIAMBANIERT B hEUCsRERY L AIe RGN SHRE RN JaR Bplans'e
foeteg emeairslappriotineatelydaergaging member is steered in the flight plane
perpendicular to the load cable along at least two successive flight paths

i i§f%f§r¥&h/ éﬁaildﬂ‘lﬁ?ﬁntﬁtﬂ@ F@é?iﬁ%@ﬁﬁh"gﬁi@ofﬁéﬁméwmmgsﬁﬂﬁ?l tfﬁ?{ ht
referred, in addition, that the wind-engaging member moves in the flig

RSB AP SRR AT LR LBR Gt nath and - is

steered, when the load cable is being veered out, along a flight path

associated with dagieel tamsie ther deacd rabledsskaingd/arirshaie g @abight
is being haulgshin. alekelighh RaprResRABIeRyViEAG low tensile force.

- is steered, when the load cable is being hauled in, along a flight
path associated with a low tensile force.

It is also preferred when the wind-engaging member is steered in the flight plane
perpendicular to the load cable along a circle or along a horizontal or vertical
oval, and the load cable is hauled in when the wind-engaging member is located
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
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 wind-engaging member is steered in the
flight plane perpendicular to the load cable along a circle or along a
horizontal or vertical oval, and the load cable is hauled in when the
wind-engaging member is located infhe 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 wind-engaging member is steered in the flight plane
perpendicular to the load cable along a horizontal or vertical

a?ur%of-e‘ié?htfggd thetload cablle IS hauled% W(? n We Wind-enga%ii?l%{ ,
SASSrRETS SR e D CHTA A IS T HGR %&t SRS o Htlfid®
toavgpieerifligicopstdnseotgy. and 25 is veered out during the intersecting
flight path sections connecting said flight path sections. It is further

piefaEe gritat RpENALOaRYGY ProtRIKRED SIS It Sho e GiigfbRfd.

gravitational force during the horizontally lateral flight path sections. -15- It

IPi8'3R8" F&‘{éﬁgd"@ﬁé‘nﬂh‘%&%gé‘?ﬂsePF‘J@Mc%DQHﬁg%Pé/ é*ﬁ%g?ye Bhe moved

converter Is converted into constant energy. It is also pre that the
WHEr§P9F9RACBEMRLIhe energy converter is stored. It is also preferred
when hydrogen is produced using the energy of the moved 5

livis dien gagfergechdrabibe Hyidragem p'Beiemm@stls_led therhyaine gé this compressor
GRBRGS TR DY RaBRS: Ak S EATPEEFREIEY FoHAY iNEad Gble and

stored in compressed form in a reservoir. The device and the method
ccording to the invention are particularly suitable for use on g ship or

e B R e T A Lt TN e Ry f8 bl for

péatiorma sbip be ga@hem@pmbmvﬁmmmmmrw iheadihiprothpl atigprior

SRR G R Bedupghs By el @R REShY eiRgL e @4 RIABoAPAHRFM can

converted energy continuously fed into an energy network, or stored for
PaepEMEr o é’gﬁi a5k AR QIR BECRNS WA, BT phRiCaRYRyted
priefgyredriomubestielddentecording do tirewoneiiciondefvthatahimntpat and

WPFS@%%%REH%@U&CQHQE%% during energy generation to a stationary

It is particularly preferred for the device according to the invention when the ship
or waterborne platform is connected during energy generation to a stationary
docking station via which the energy generated is fed into a stationary energy
network. This avoids having to store the energy on board the ship, while at the
same time enabling the device and method to be installed and operated on a
ship, and hence to be moved in mobile 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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docking station via which the energy generated is fed into a stationary
energy network. This avoids having to store the energy on board the ship,
while at the same time enabling the device and method to be installed
and operated on a ship, and hence 1@ be moved in mobile form to regions
with especially high 20 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

ding to the i ' 5 Fig. 2: sh tive view, from th
Biieof » STBMR) EmiSORAR: SO HeRiol Retorirerto the IHUbrRIons
-16- Fig. 3ashowna $chenficticalidpdiment the ey uestbedfatighrdingsitiorise
according {Q\2/flist SMRQlm RS HEeUREIBaRARRRI diRstigthe invention,

in a view perpendicular to the wind direction, Fig. 4: shows a plot of
nergy against time for a flight path sequence as in. 5 Fig.3, Fig. 5: shows
ho f af r('?er '?Ié?rw]gpg%t Sgg

aSchematit VigwoP gtﬂ?ghe[ pa Sg&‘{ﬂ‘é Sfor% 8¢ HRent 7 "

the methodrigeording to the invention, in a perspective view
approximately perpendicular to the wind direction, Fig. 6: shows the flight
B@t.hlsas i]p Eigws, \aiewadr'ﬂaﬁbe%@&wcaﬁla rc]rﬁglne péﬂd,sé@aﬁckéﬁgr & shewd
as plot of eneragy,.against time for t jght path.in Fjgs..5 and 6. Fig. 1
Chows & SCEHITRL 4 Wi bl SR8l 0 vt oyna o
plurality of RRyERetBELYERVIARPHXBIEER N gerrasitiguBntothig Wb éiedpby
means 15 of a load cable 21 to a winch 30 anchored to the ground. A

Pij& moveridiswinichigrarphe g platddosiwesica gemeraiaiciod ef thetwind,

function is cr%nected to cable winch 30. The generator/motor 40 is
connected 0" a device 50 for smoothing the generated energy and/or for

intermediate storage . . . .
Fig. 7: shows as plot of energy against time for the flight path in Figs. 5 and

6.

Fig. 1 shows a steerable kite 10 which is fixed to a steering mechanism 20 by a
plurality of control cables 11a-d. Steering mechanism 20 is connected by means
of a load cable 21 to a winch 30 anchored to the ground.

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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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 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 25 pulley 41 into a horizontal attitude and led to a cable winch 30.
Guide pulley 41 is mounted on a horizontally and displaceably mounted

ogie which can ved |IIa |n bac andf rth et two en
R e £ g Ou D BT O8I EAT P o wer
bgtiredé? d®vandivenetindocaerad uﬁoybsj&hé&:'sdm@medllIndm@wyllnder 43 is
moved in an out. The cylinder chambers of cylinder 43 are connected for

ThRIrpRbE arﬁys%atdiﬁf mtweﬁlw&bdw@émé@m fRtatipadltnavgaeitic

frog1 3;] fthg gressurtlezlclac()j f|PId g\r)d to Wh ch a I%enerato § i?he
a‘fvgener%f) ug eCtI‘IC %u}ren% fI‘O galg rota ona ovem n?.

Gemed 4big sodiewhishuargeoesatzvideifollaraedtiialgatretesgglectric

gltinaehaRdWhichilhsomnaestsshio the public network (not shown in Fig.
2). In order to perform the hauling -in movement on bogie 42, the hydraulic

otor 44 and generator 45 e togqgled between electric motor,. 45
&% 5ia JqGoReWE i

Heﬁag)ra clspﬁcr)n 4'%H(J:Ithe hy FAuMc cyll‘?{aer CalYbe actiared taified

a@@d\rhllm;glij cBotgaies énibedvhbareiweigeat e fortigrdomprise a

central control device 70 or 170, which transmits control commands by
Wwitetessdrpasoniasian Haumigean ngoeebanisnbelile Ganthel hitallidsnotor 44
connected.to igmothb dewcg Qand 1? §ceive inf maél J the
énerator 45 can n%gle be glectric_motor raulic pump
ar&(tje out the current e production or energy consump%lon Stafl

64g@ﬁbﬂ%ﬁd‘r&'ﬁf@t&'ﬁ%'@ﬂﬂﬂ@ﬁcbﬂ@.cmé&s’n@@ﬁ@@"ﬁQI‘)ﬂs information and

additional data such as wind direction, wind force, kite position and
BHitutte, eobidinmits’ O Gigses stee2ingtrecuanisizse ) donexecaterol device

75380554 (% ﬂz C‘f Al tLQ"‘@%HYo t%Séﬁg%%iee O’Yﬂ%srgé@%ﬁkﬁ %&Eﬁf to

detail below, so e steerable ong specifi
PagiEg mechanism 20. Control unit 70 is connected to smoothing deV|ce 50 and

receives information from the latter about the current energy production or energy
consumption status of generator/motor 40 or 44 and 45. Depending on this
information and additional data such as wind direction, wind force, kite position
and attitude, control unit 70 causes steering mechanism 70 to execute changes
in the direction flown by steerable kite 10, described in greater detail below, so
that the steerable kite 10 flies along specific flight paths.

Figs. 3-5 show a first sequence of the energy generation 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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Figs. 3-5 show a first sequence of the energy generation 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- 1-is moved by means of the steering
mechanism 20, and superimposed upon 25 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

h h f
AL ol ey SR T e R A S0 136 vt
BOrcatite imehangandiyestiooebybihkitetddind 8neahamesitioto 2a thizepsierinigat
§Q§€Ql9flgé%§%dacﬁgl§t W%HR%WB%W%@@%E% le i Asis tﬁoﬁna&gﬂ}le

direction by the steering mechanism into a direction that basically leads to

RHbSRRIA RN SVEPYRE'GRbURE StesANR D RIS FIRRr b AlPRg siaake-
haped thashsnavdiyerats-tdiesiglise oabiekite 1 8uststbatagbatvatpsnakeadditional

5%3‘3.0&%?&2 [gurev ‘i\QQt;ﬁJ ﬂi@ﬁlélkﬁo?ﬂSH ?%@?@ﬂ{é‘t@ﬂsﬂé force in

tant energy Is ac At a particular position 3 where
the iRadstalierée TR MRS Ryésist i rﬁ?!@ﬁ@@r@dﬁﬂﬂeﬂﬁd’ SR ARevement

ENPIYYo4D NI T ARSI EtophEte mﬂﬂtaatﬁe@mmtet@md@me@ the
and the steerable kite | IS sﬁeered to the zen i roanate ly vertically

%ove%f)er%xr'g]uan%ll AtEChm rﬁ p0|n hi@ & 2CRIth T4S been
reached, in position 4, generator 40 is swﬂched its motor function and the

WhartHinezrniaas feas farehegodtiBRssionith GRERIFIBAReRMERRS ts

indioe furatieesasinee tbedensie oreisdhmsfigat adipsiatioh stegitatdaergy
ite 10 is Ie éhan in the fli e%ht gttltudenwhlch S horlzont:fh% ?Iﬁ%‘?t f[ﬂu e of

eing ex the proc ince ens e force, In
e8rou% aﬁacﬂmen poin “the req uweo‘ Inthe revo%

yieerabl®ita 3 Qe deas tﬂa@ard tb&ﬁl@fé eé%tycﬂﬁawﬂme em@;nemmﬁ@pt from
wbeg}miagaewbﬁt g8t CallaedlifcaeioamRIN oheRrEdb Gapearaiashiout

ofth et od ccordln to the inventi nls the differenc
RS e e B ora A LR SAE 9 TR, VoG b BRC
&@%eﬁt@ledﬁteﬂﬂb@‘@@e@b@k getiesdhediZzonedaireytiten e fag method
according to the invention is the difference between hatched area 100 and
hatched area 101 in Fig. 4.

From position 5, steerable kite 10 is guided back in the horizontal direction as far
as position 1 and the cycle begins anew.

Figs. 5-7 illustrate a second embodiment of the energy extraction method
according to the invention. After 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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20 as position 1 and the cycle begins anew. Figs. 5-7 illustrate a second
embodiment of the energy extraction method according to the invention.
After the cable has been veered out in a start-up procedure, the cycle
begins at a position 201 on a flight pagh which takes the form of a
figure-of-eight in the example shown. The figure-of-eight flight path lies 25
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

osm erab kite 10 is guided through the w
i RO o S 54! AN R seebeiy Vesrage
m@tbg@:etﬂaﬂhﬁamiﬂ@mpm seeiimhipetween positions 201 and
202 is therefore used to generate the amount of energy 300 in Fig. 7. At

REpBiHAdZANASResAIR Iﬂte nas reachasitHesaBasiapiieheo & vk

thebHsabI Wln Wlndg o & PE enS|le i(rj) thglload ble.is at |ts
o e e A RS (0 18 B TEa0 SR B R R S e
abearpbeti@iﬁ Eoeomrwldeéngm \frlisad dewwieviythinge dor @@almrhéﬁéby:md a

Né/ HEEG QRN RUiehastoathsen @ﬂ@@bﬁume@éﬁﬁa@&t@hﬁ%@& to the
?{%{h that was veered out between Eﬁsmons 201 and 202. Since the

duRiatnliRt Tosauehinee fesg thaiRiWass BeiRRaHt BRfRERP oS
and Mzms@mbenmmwnleafowergymmad cabisuimieds/ithen itakdndivgen

gbéﬁ%rﬁ’é‘biﬁﬁhé’ﬁb"‘ﬁfz PrevinLElY, ganaRfes %?g%g froRyRAsHoR adn

he steerable kite is guided once a ain through thé section associated
Qﬂtﬂ'@ﬁéﬂ%é%?'ﬁeﬁ@fé"(éﬁ:@r%'%ﬁ SRR with the load cable being
veered out all the while. The steerable kite crosses its previous flight path
Baivassimp dsitiopes2®h 200, 202 sieerabie lite ¢ gnidrglycBi02 & eiotéinad) thitve

&é&m%&e&%@%ﬁhﬁﬁm RLSf RASIIAY%GR8 10 LPRSHINN LR, Wﬁh the load

steerable kite has reached the opposite periphery 81 of the usable wind
%H'&?&ﬁ'%&eﬁ{éqaﬁ’é@é‘@&é’h‘lech@%é&e@ @u%“&t%@%ﬁﬁ%ﬁ&;ﬁﬁeﬂ@%\w"gm
ddne stearadpbiiticagadiedreneeagairmincuctoyyanargly|GoR io sbatihdtiehat

WQ%@?%S%% %Qelaﬁgwegp &8?&9%.204 and 201, the load cable is

At position 204, the steerable kite has reached the opposite periphery 81 of the
usable wind window, and the tensile force in the load cable is at its minimum
again. The steerable kite is guided once again in a downward loop to reach the
initial position 201. Between positions 204 and 201, the load cable is hauled in by
the amount that it was veered out between positions 203 and 204. To haul in the
load cable, an amount of energy 303 is required that is approximately equal to
energy amount 301. The cycle now begins anew.

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.
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20 the amount that it was veered out between positions 203 and 204. To
haul in the load cable, an amount of energy 303 is required that is
approximately equal to energy amount 301. The cycle now begins anew.
The net amount of energy generate@n-each cycle is calculated by adding
energy amounts 300 and 302 and subtracting energy amounts 301 and
303. 25 -20- CLAIMS 1. A device for converting wind flow energy into
mechanical energy, comprising 5 - a wind-engaging member (10)
connected to a base station by a load cable (21), - a load cable storage
means (30; 41, 42) disposed at th8 tﬁgg station, said storage means
being configured to accommodat on of the load cable, 10 - a
control device (70) configured to veer out and haul in the load cable

section Qulicallydromandinge WiRdoarakitrigrads MeaBRanies CoRsRY,

converter (40; 43) configured to convert the energy from the wind flow
$0reR P8l ferred from the wind-engaging member via the load cable, and
the eaevgyifeogutiegmaarebeerit Of toareeaiddable isestistatiee tgdaniobdable
from }Q??Ioad cable storage means into an electrical, thermodynamic or
mechanical form of energy, - a steering mechanism (ZOFPconfigured to

prodfcldtableaifiage Meansaliourtd 3l digeaserhal Hietkfrectighows frid
wind-©ogaeingdaesbeinteleshvRy iR dhe addameicaetior 26ctiarenting Ubkd
(70) %%gi ured to use the steering mechanism to i.bring the

wind-éngéaging member, after the load cable section has been veered out,
into eafligintiebslevnenssorieationitd adoveasnsile doecdaEny ihe. Indggahlele

wind-gngaaipgieamIimaliRy s sroban eitracsalie Magdeen

- an energy converter (40; 43) configured to convert the energy from the wind
flow force transferred from the wind-engaging member via the load cable,
and the energy from the movement of the load cable section veered out
from the load cable storage means into an electrical, thermodynamic or
mechanical form of energy,

- a steering mechanism (20) 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 (70) configured to use the steering mechanism to

i.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
ii.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,
characterized in that

- the wind-engaging member (10) 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 (20) 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



10

15

20

25

25 hauled in, into a flight position associated with a high tensile force,
characterized in that - the wind-engaging member (10) has an
aerodynamic profile which generates an uplift force in the direction of the
load cable when the airflow directio2is perpendicular to the load cable,
30 - the steering mechanism (20) 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 - 21 the control unit (70; 170) is

configured to mov; wind-engaging member along a predetermined
Tt DREARTE A i B o IELTER (5 TREVG AP CUBGEBe0 g goer
accoalimy t@ pledetdrnBnsehiligttepiaédniratAighthelaenperbendi¢uBy andhoad
steerfag,@echanism (20) are configured to move the wind-engaging
member, when the load cable is being veered out, in the flight plane

perpendicular to the load cable along a circular or oval flight path (1-2) or
Bn a Aiglevisathdeaxdiny tleecktiraple of a horizontal or upright figure-of-eight.

AP AeA2iCH ARSPIHNAdROPIRIL 95 Paf B AHRCLEE S AL £ 986i0kre

unit and the steerlnﬁ mechanism are configured to move the

FRRtAErREL NG HYe Hise MR AR S IR B RS (NG toAth ST0 I 6189
edengisaveialtradigisspleneydiatyiteeaingacdlosed tight pathekr2gr

. d lei i ] 4. ' ng t '
e PR S LT B i AR 3 REFIARR AP AR
fi@irRyoEsiécted to the control unit in order to communicate the

measured tensile force to the control unit, and further characterized in

at the,contral unit anq th? .steering mechanism are configured to move
. Adevice accordimn %c almehor . :
e wind-engaging member in the 20 flight plane perpendicular to the load

chaectaied thehehthesietial beihgedregteering mechanism are configured

to move the wind-engaging member in the flight plane perpendicular to the load
cable along several successive, cyclically repeating and closed flight paths (1-2)
when the load cable is being veered out.

4. A device according to claim 3,

characterized by a sensor for measuring the tensile force, said sensor being
connected to the control unit in order to communicate the measured tensile force
to the control unit, and further characterized in that the control unit and the
steering mechanism are configured to move the wind-engaging member 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.

5. A device according to claim 1 or 2,
characterized in that the control unit (170) and the steering mechanism are
configured to move the wind-engaging member along a closed flight path in the
flight plane perpendicular to the load cable, and in order to move the wind-
engaging member,
- when the load cable is being veered out, along a flight path section
(201-202, 203-204) associated with a high tensile force, and,
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out, along at least two successive flight paths in such a way that the
tensile force remains approximately constant. 5. A device according to
claim 1 or 2, characterized in that the control unit (170) and the steering
mechanism are 25 configured to m@g-the wind-engaging member along
a closed flight path in the flight plane perpendicular to the load cable, and
in order to move the wind- engaging member, - when the load cable is
being veered out, along a flight path section (201-202, 203-204)
associated with a high tensile force, and, -22- when the load cable is

being hauled in, alg flight path sectio 02-203, 204-201) associated
it low ter B TR b RN LIS, R
in that the corf@&@?-2AR, 204 @1 sassingiedvlitaridowvdeasiefgeeed 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
ind-&nigsigmgatedibe tascléonaded in one or either of the horizontally

NG IIRAh SEHOBSE dHNShE thd GBRRY HRidhRAKHSERIeBnAYfed

to veer out the load cable during the flight path Sections connecting said
?ﬂdﬂ?b%ﬁﬁ%&%‘ﬁé‘.gﬁgi&%&ﬁe@%&bFBﬁ]Ej'QBthéﬂﬁ?&%H%Fgﬁﬁ'ﬁéé‘agﬁhetlj%ﬁd
theleandry anifralpchtheosigeringrivechiasiseriara ooalfishaesl saitheorardiainit

ind- i i fli dicul > | :
SRR TR e U0 S PP

losatrsLirean® PrRithartaktnedPtaenaty e ahdiglrpahtegstivnerar figing the
Bgder sretopsihossbiidng Ahe tpReeflight PrithcsRCHapIcans iy eer faghihrith

RGN e B A GRSl to claim 7. 20 characierized i
that the control unit and the steering mechanism are configured to move
he wingeoRrgagierdRMbekimthe direction of gravitational force during
characterized in that 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 horizontal or upright figure-of-eight, said control unit being
configured to haul in the load cable during the horizontally lateral flight path
sections, or during the upper flight path section, and to veer out the load cable
during the intersecting flight path sections connecting said flight path sections.

8. A device according to claim 7,

characterized in that the control unit and the steering mechanism are configured
to move the wind-engaging member in the direction of gravitational force during
the horizontally lateral flight path sections.

9. A device according to one of the preceding claims,

characterized by a device for converting into constant energy the cyclical energy
produced by the energy converter, in particular one or more of the following: a
flywheel, a pressure reservoir, a hoisting device for temporary storage of energy
in a hoisted mass, at least one capacitor and/or at least one battery.

10. A device according to one of the preceding claims,



10

15

20

25

the horizontally lateral flight path sections. 9. A device according to one of
the preceding claims, characterized by a device for converting into
constant energy the cyclical energy 25 produced by the energy converter,
in particular one or more of the follewdg: a flywheel, a pressure reservaoir,
a hoisting device for temporary storage of energy in a hoisted mass, at
least one capacitor and/or at least one battery. 10. A device according to
one of the preceding claims, -23- characterized by a device for storing the
energy produced by the energy converter. 11. A device according to one

f th lai h t that th
R £ i eI Ry B e Sy TRclS PO M o) nrey
tenseddorce and movement of the load cable and whose cylinder

chamber is used to generate a fluid pressure and a flow of fluid. 12. A
gﬁwc Qordlng to one of thefrecedln% claims, characterized in that the

ergy ﬁ%?t‘é Edgﬁéqec%ﬂﬂ B%Ré‘?‘ SFW/FE @%haft 10 is driven by
therlmadericablenviha podegndgy Acdevéceaoududery o gheyonetiedingthiamlic

E)Pﬁ‘wrd’é?%ﬁ@ﬁ YR ARG BIPHHECRYRIIENG 1LOFRERUGBHRIRTOY tHI0ad cable

ectrlcal energy generated by the generator, in particular - a device for
SFOCHIES DRHREGRET 5 VTFE LRI R RS e e AbADTLP

fuietlucing distilled water from seawater, - a device for producing synthetic
oil from natural gas or biomass. 14. A device according to one of the
preceding claims, characterized in that the energy converter is configured

{s- pr&d%\é’%ﬁ@@yﬂgi@ Q1 of IS/ RIECKSI ARG the preceding claim,

clhwrméeizéedrbbhat CHENPERPDECNIRSIROIN aldeBRElQEreRitorarnpEessIaift

P|9e r%v?heqx E}Q% &II edvFéj‘Q'Su"f}”d. connected to the energy converter in

13. A device according to the preceding claim,
characterized by a device for converting into chemical energy the electrical
energy generated by the generator, in particular
- a device for producing a synthetic gas from the carbon dioxide in
air,
- adevice for producing distilled water from seawater,
- adevice for producing synthetic oil from natural gas or biomass.

14. A device according to one of the preceding claims,
characterized in that the energy converter is configured to produce hydrogen.

15. A device according to the preceding claim,

characterized by a compressor connected to a reservoir, said compressor being
driven by the load cable and connected to the energy converter in such a manner
that the hydrogen produced is compressed by the compressor and stored in such

compressed form in the reservoir.

16. A device according to one of the preceding claims,
characterized in that 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
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that the hydrogen produced is compressed by the compressor and stored
in such compressed form in the reservoir. 25 16. A device according to
one of the preceding claims, characterized in that the load cable storage
means includes a mechanism for wgdling in the load cable, as well as a
guide pulley that is fixed to a platform -24- 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. 17. A device
according to the preceding claim, characterized in that the platform rolls

il track fixed tg th d, said 5 platfo ferably bei :
BRI NS TP DR AeT BTN foe abeieg
clainectithiraotdeiz tartiay sfefehsttansiel fiticm ah dsecyrth ki didhbl o admatied

with a respective second wind-engaging member, said wind-engaging

havi d ' file which 10 t lift f
H AR R GPHOR S EBEHER B irtow directionts

pepeteticathntthshithe piditercomixisiogaastaie tingkriiset anitre gonfigyssid
BaREPAHGRRSISR R CAVEEICahQTRALS RERaMWIRH-engaging member

relative to the difection of airflow, in a first direction or about a first axis,
and in a second, different 15 direction, or about a second axis different
fidm mhedvist axisyrdingrieiththpreoeding eidins configured to move the

SRSARENIBG-69930IRA NERbLIRIONT ASBIRARIGEIN SO AR Fith a

plane perpendicular to the load cable, in such a way that the second load
RAPRCIY G SEFOADWINEhENIZAIBA THEMABS 2 phase shift relative to the first

load ealde wiRdléhgagieshandianeoniatiing vaind derodgnengy inifile  which
mechﬁaendg%tsg%r Ypﬁﬂ@#%@%‘r%‘%thﬁirsetce;r?én'o%ﬁ'!g’%'%%%%ﬁ'en%r?e“ﬁ ?H‘daig,ow
haulirig in"a wind-engaging member connected by means of a load cable
to a lgEectanls prirasiavalie, saibpi@ieng the energy from the wind flow

forcedbaipsierigd drosemgvimgechanism 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,

- converting the energy from the wind flow force transferred from the wind-
engaging member via the load cable, and the movement of the load cable
section veered out from the load cable storage means into an electrical,
thermodynamic or mechanical form of energy,

- steering the wind-engaging member, after veering out the cable section,
into a flight position associated with a low tensile force, and
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25 engaging member via the load cable, and the movement of the load
cable section veered out from the load cable storage means into an
electrical, thermodynamic or mechanical form of energy, - steering the
wind-engaging member, after veeringsout the cable section, into a flight
position associated with a low tensile force, and -25- steering the
wind-engaging member, after hauling in the cable section, into a flight
position associated with a high tensile force, characterized in that - the
wind-engaging member is steered about a second axis or direction that 5

diff tf th t directi that - the d- ing .
e BEP oA 2 ST TR e iGHE L Iy LR E e, nt
perpenitghilppsiitheaksadiatidlavith(a highéehetedoowrding to claim 19,

chaagtergadimitiat the wind-engaging member moves, when the load
cable is 10 being veered out, in the fligh %;t)?lane perpendicular to the load

cabldoMgdeeraae W&li@ﬁﬁ?&ﬂ‘? UbASSFARThEPaR AP hibat
shap& dfffaatwmmmaha)hmpangbtoﬁgium{mmgbttr%l A method according to

C'a'mtr?é’\é}ﬁ’i)qae H S%%g%@:ﬂ%%ﬁ@%‘ﬂ%%r% g éHS{BPT% ;ﬁtcﬁ’%}ﬁ“na

the load eing veered out, In se successive, €
repedtfy aﬁﬁ%ﬁﬁééﬁﬂ%{ab@tﬁﬁﬂpﬁ‘@ﬁ@ﬂt plane perpendicular to the

load cable. 22. A method according to claim 20 or 21, characterized in that

éﬁe teAl}SA g‘ﬁgacgc gomﬁ%%rg%lrﬁhggmeasured tensile force is transmitted to

the control unit, and wind-engaging member is steered in the 20 flight

eharrciessshimi Rk he tadoarDaging, maTbeEdYas YHIRE 5Diang sablrs
@éihg?@f&di I@@stiﬁ/vsh@uﬁgﬁsquraﬂélligbtmkﬂléd@ﬁwh@w&gﬂ@ubeamng a
tensjle force r P mate nstan od according t
R 6 vl R R B e e B e e R e
flighnrigiatrfigure-of-eight.

21. A method according to claim 20,

characterized in that the wind-engaging member moves, when the load cable is
being veered out, in several successive, cyclically repeating and closed flight
paths in the flight plane perpendicular to the load cable.

22. A method according to claim 20 or 21,

characterized in that 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,
characterized in that 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.
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25 perpendicular to the load cable along a closed flight path and -
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 patbéssociated with a low tensile force.
-26- 24. A method according to claim 23, characterized in that the
wind-engaging member is steered in the flight plane perpendicular to the
load cable along a circle or along a horizontal or vertical oval, and the
load cable is hauled in when the wind-engaging member is located 5 in

|zo ylate IfI| ht % ection, or during the upper flight path
é%ctl %}7&8,( 85 $ he flight path sections connecting said

dl@nacrﬂtregemudm ms windeghgagina aneingen islaiteers] charectégitediane
Haabdhaiwing fon%g|89J'1%mee£|b?ngt%eéﬁélénoﬁh%@*%%ﬁ%oPd%h or vertical

pgfendlcular to the load cable aong(lg a horizontal or vertical

& -HigHead firbiRds §ay ednie B el dvindviraraRo s BRG s JRegted
imahwéniizodaligdiinetiae fligiizpatallydetioral dightimadhtsectippey; digthtiryegh

%Q@t%p%H@EBQFQdSSB' ri thgth‘gﬁ{ep% “é&Hi%‘HQ ] g%t&fr?ﬁ%n%;%ﬂ.ght

light path sections connectingsali t ‘path sections.
BRELYERIGNS claim 25, characterized in that the wind-engaging member is
steered in the direction of gravitational force when the wind-engaging

E%emp‘ é§h|88 tgc Blﬁgﬁoh% %Ily lateral flight path sections. 27. A

metho accor ng tooneo e préceding claims 19 to 26, 20

ehriRRiesWEdInthRhRe WidieRDasea erBRIcis] Bpares dndhsy e efese

erpenyRiiad 6t s wsiasisraeray 28n4iraatareraceacding E@e%fﬁe@rﬁh%nd
re edin %alms 19 to 27, hargé:terlze in that the en qugro uce
5 ;

é’ﬁ‘S UG GE Lordisn 38° A ISR r IS FARTPES éOS?E%de'”Xhe
mezethQMflgh@am sections, or during the upper flight path section, and

is veered out during the intersecting flight path sections connecting said flight
path sections.

26. A method according to claim 25,

characterized in that the wind-engaging member is steered in the direction of
gravitational force when the wind-engaging member is located in the horizontally
lateral flight path sections.

27. A method according to one of the preceding claims 19 to 26,
characterized in that the cyclical energy produced by the energy converter is
converted into constant energy.

28. A method according to one of the preceding claims 19 to 27,
characterized in that the energy produced by the energy converter is stored.

29. A method according to one of the preceding claims 19 to 28,
characterized in that hydrogen is produced using the energy of the moved wind-

engaging member.

30. A method according to the preceding claim,
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25 characterized in that hydrogen is produced using the energy of the
moved wind- engaging member. 30. A method according to the preceding
claim, -27- characterized in that the hydrogen is compressed by means of
the compressor driven by the load-cable and is stored in compressed
form in a reservoir. 31. The use of a device or a method according to any
one of the preceding claims on a ship or a waterborne platform, in
particular to generate energy 5 needed locally on the ship or platform. 32.
The use of a device or a method according to any one of the preceding

|ai hi terb |atf herein the shi terb
TR P VRS8R GEIERSES: Plo BT Sh ANy OmRGr ="
deixgorbyithevioath cindeearet ipy/stenadratednip fesk et doans iatiresgraniergy

network. 10 33. A docking station for using a device or a method

cording to one of the preceding claims on.a ship or Watergo ne .
HlattolE USBtiarP UG B TRLIASRINGS QANAPy SatbR e
ttatins sealedhip partcuiztebonsanadtoranchoparjdolahdsepnedhtanenergy

HéréBSEI %%W@QWSFW&H%T” connection for receiving the energy

obtained with the device and the method. 15

32. The use of a device or a method according to any one of the preceding
claims on a ship or waterborne platform, wherein the ship or waterborne platform
is connected during energy generation to a stationary docking station via which
the energy generated is fed into a stationary energy network.

33. A docking station for using a device or a method according to one of the
preceding claims on a ship or waterborne platform, comprising a means for
maintaining a stationary position relative to the seabed, in particular a means for
anchoring to the seabed, and further comprising an energy transfer connection
for receiving the energy obtained with the device and the method.



