STARTI NG AND RECOVERI NG DEVI CE FOR AN AERODYNAM C PROFI LED ELEMENT, AND
AERODYNAM C PROFI LED ELEMENT The i nvention concerns an aerodynam c
profile elenment for energy production by nmeans of traction force, in
particular for driving watercraft, including: an upper flexible |ayer

whi ch extends in a transverse direction &and a | ongitudinal direction,

a lower flexible |ayer which extends parallel to the upper |ayer and which
is connected to the upper layer by neans of a plurality of webs extending

in the depthwi se direction of the profile elenent, - an air-filled internal

space bet weerd AR INSPANDaRBCOYRRINGAREYECE FOR AN AER@DYNAMICRROGILED nt ake
openi ng for supplyin i A | RASR i i bei ng
arranged between tvvo%nlv %%W’y%?r%ﬁ@&ﬁ@ﬁ ng %Gg'?sdjgggltqﬁwﬁpper and | ower
| ayers, a plurality of pulling Iines which are fixed with a first
end to spaced 15 Loc.ati ons on thgmﬁpr of i | e%@l enent arﬁf V\/rlli ch are connected
with a second endnEdn¥entipPnioagce 1 @M BFTACYRRELE i G é& ‘HPSPF Ifer &NeRght to
a wat er cr af proditflion by meafs RIfur@dtidry féce! @efdarbclibPesr WiVl atefdripd at a
first end to the | ayers and/or webs and which are adapted to reduce or

i ncrease t hB'44diBdof the profile el ement by reefing or unreefing the upper

and |owey |ayers., a%o%lﬁﬁ;é#ﬁéf'iﬁfe fa%{%‘?%hi% d anQYr‘?%t Er9H§\i(/)e?—ts,ﬁediPét@fb'ﬁ 20!

retrieval arrangenen or a profi'le elenment according precedi ng

par agr aph, aHengituwdinhedipedion,e el enent has a bar el enment extending in the

| ongi tudi nal directjon d.the | aunch and. retrieval arrangenent_incl udes:
i Mgk £y £

a mast, to the ubﬁ’e %‘f'bkﬁlnlﬁt\fﬁri '?I? SEFdsRdR ﬁle 3 P55 Ie_:y%( oo pling

devi ce whi ctvhich as rcangeetedt tb Fmerrappeheavlerab? Witz bf J platkabl efakebs a
vertical axis for cpug)llng the | eading end of the profile element to the
mast head. FRQENG Bhihsdethwige diregtienidtherProfite aleanedpi lity of and the

I ncr easfy - an air-filled internal space between the upper and lower layers,

- at least one air intake opening for supplying air to the internal
space, said opening being arranged between two mutually parallel leading
edges of the upper and lower layers,

- a plurality of pulling lines which are fixed with a first end to spaced

15 locations on the profile element and which are connected with a second end
to a pulling cable for connecting the profile element to a watercraft, and

- a plurality of reefing lines which are fixed at a first end to the
layers and/or webs and which are adapted to reduce or increase the size of
the profile element by reefing or unreefing the upper and lower layers.

20 A further aspect of the invention is a launch and retrieval
arrangement for a profile element according to the preceding paragraph,
wherein the profile element has a bar element extending in the longitudinal
direction and the launch and retrieval arrangement includes:

- a mast, to the upper end of which is fixed a mast head, and

25 - a coupling device which is arranged at the mast head and which is
rotatable about a vertical axis for coupling the leading end of the profile
element to the mast head.

In the context of the reduction in the availability of and the increase
in the cost of fossil fuels there is a great demand for alternative

30 arrangements for generating energy from renewable energy sources, in



in the cost of fossil fuels there is a great demand for alternative
angenents for generating energy fromrenewabl e energy sources, in 2
particular for exanple as drive arrangenents for watercraft. W 2006/ 027194
and WO 2006/ 027195 di scl ose a novel drive arrangenment for watercraft,
substantially conprises an aerodynam c profile elenent in the form of
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positioning apparatus for such an aerodynamic profile element, which
includes a winch which permits the aerodynamic profile element to be
pulled in or paid out when the tensile force in the pulling cable is less than
or exceeds a predetermined value respectively.

Such profile elements and setting systems are used in particular as a
ship drive arrangement but basically they can also be used for generating
energy, for example electrical energy, by the pulling cable force being put
to use for generating energy by a cycle of paying out and pulling in the
pulling cable. For that purpose the profile elements can be used in a
stationary condition on land or also a stationary or mobile condition at sea.

The technologies described in the above-indicated publications
involve basic approaches which are required for driving a watercraft with an
aerodynamic profile element, in particular a kite. A fundamental problem
which has to be resolved for economic implementation of the drive concept
in relation to relatively large watercraft by means of captive, free-flying
aerodynamic profile elements is that the size of the profile element, which
is required to produce a sufficient drive force, does not permit the control
procedures known from the sporting area to be adopted, or permits them
to be adopted only to a limited extent. In particular the procedure for
launching and retrieving relatively small kites cannot be adopted for the
substantially larger aerodynamic profile elements which are required for
providing economic ship drive. The launch process and retrieval of the

n be



20stationary condition on land or also a stationary or nobile condition at
sea. The technol ogi es described in the above-indi cated publications

i nvol ve basi c approaches which are required for driving a watercraft with
an aerodynamc profile elenment, in particular a kite. A fundanental problem
whi ch has to be resol ved for economc inplenmentation of the drive concept

25 in relation to relatively |arge watercraft by means of captive,
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perm t the control procedur rom he sporting area to be adopted,
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drive systemi.n %@ch a 10 way that a reliable inplenentation of the | aunch
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dept hwi se ext ent WhIC i'S perpendi ar to the tr verse
20 perpendicular to the transverse direction. The profile element typically

extends by a smaller amount in the direction of the longitudinal axis than in
the transverse direction. Finally the structure of the profile element
comprising two layers which are arranged in mutually parallel relationship
provides a depthwise extent which is perpendicular to the transverse and

25 longitudinal direction and is typically a fraction of the extent in the
transverse and longitudinal directions. In longitudinal section, the
depthwise extent typically changes over the length of the profile element
and forms an aerofoil cross-section with an upper lower-pressure side and a
lower higher-pressure side, which is shaped to produce lift.

30 In accordance with a further aspect another object of the invention is
to provide a profile element which permits efficient unreefing and reefing

from a packed state into a deployed state and vice-versa.



25l ongitudinal direction and is typically a fraction of the extent in the
transverse and | ongitudinal directions. In |ongitudinal section, the
dept hwi se extent typically changes over the length of the profile el enent
and fornms an aerofoil cross-section with,an upper |ower-pressure side and a
| ower hi gher-pressure side, which is shaﬁed to produce lift. 30In

accordance wth a F#Eﬁé}%r Cor @ROpFsHle QUrREALObf [Hrge i diNRNGIONE ik ThhD
provide a profile element which permts efficient unreeling and reefing
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further probh) ' i | the launch and retrieval 10 procedure
is that conﬁ%ﬁb}(ﬁg ?ﬂ'earg?'; Iinlé’ée e rﬁaﬂent inthe region in the proximty of
the ground cannotA Hertheri ptobleinmpylinenisedelabe@| tp Bhemaunsho@ndnsewiaval ng
cabl e and suitable contro r t he.nr af | I i f:
parti cullgr PHREFIY'E é%at?‘f“gr%&ﬁg“g §§t%%t ipgﬁf”%f %%%%'ﬁ%%eﬁ@@ i m%t way
i s scarcel y ppegishiey of ithe tgreupd @bhhet beaetablyiimmémieatert sottilyrbysheass oft i s
15 known from the_above-nentiqon pat ent applicati 395 to .rsasf or t%%ﬁ

Whi ch
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can be conngptegtitQiad shakifierntroeidd siabtioh RROEIERNINg devibe in ehatokaand
retrieval process respectively in"order to guide the profile el ene

gut, . { .
Adnittedly, izsearesly gjossie gf ghel rafile eiemenh is Hf laég%r#'mntsWé'sprQRi'ﬁi ty
of 20 the gr be, ] ) SRRan . afd ange t ut
handl i négof %%Lrég‘%p&g il gh%rgérg%%q?%{té verjoag%%:?&géﬁt&gggﬁ? of:dedur erml;';) t\?iagt ue
of the need pgurppsé la guidercapdey witith isheopuedteddodhiel profilthelefuerfeardiyichind

cont ol |1 ng A2 LBABEaad Bs IRt cafri oo eV STy Te e EShe M B0, |
25 further aapesialaprediseciresfedtively nverdrion tics duidsi bipéi pyoftentrepherdt t he
profile element in the proximty of the ground and in partjcul ar. gui di.ng
the profil e Adraitiadly: eortrel Shihe ﬁﬁ%ﬁﬁe%le%mﬂ 'Bft%Fh"@géQfEHI‘ }tha Rigginaby of
20 the ground can be improved by means of that guide arrangement, but
handling of the profile element is a very complicated procedure by virtue of
the need to pull in or pay out the pulling cable, the guide cable and
additional reefing lines in parallel and time-matched relationship and
controlling those procedures is susceptible to error. In accordance with a
25 further aspect an object of the invention is to simplify control of the profile
element in the proximity of the ground and in particular guiding the profile
element to the ship-mounted part of the coupling device.
A further object of the invention is to increase the flight safety of the
profile element, in particular in relation to other aircraft which are flying in
30 the air space above the driven watercraft.
These and other aims are achieved with the invention. In
accordance with a first aspect of the invention there is provided an
aerodynamic profile element of the kind set forth in the opening part of this



A further object of the invention is to increase the flight safety of the
profile elenment, in particular in relation to other aircraft which are
flying in 30 the air space above the driven watercraft. These and ot her
ains are achieved with the invention.In accordance with a first aspect of
the invention there is provided an aerodynamic profile elenment of the kind

set forth in the openi n%_par_t of this 5 specification, which is devel oped
by a bar el HRSficaioNe Wi ilh BR¥eIPBAYi PUden&Rr deledeentoexsending i ofe e
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direction, fdigbctivellFreRytha0fixiflRiishabtite fitdt ény liRto BOFRAAG IIHeNBstgw ch
are elastic in the longitudinal "direction over the entire I éngth or in the

regi on of iwhich exigandpdn thetengitusirafdirection.  The profile el ement according
to the inventio i i alell i

direction and tﬁu@aﬁtgggﬁégﬁéﬁrﬁégﬁ@ nIErgét}r Eﬁ%gﬁ qﬁﬁeﬁogr &‘?'F'%%W@?@ﬁ%re. n the
| ongi t udi nadubtaetdaliyostiff Thahe bamgieldmehdirectiq,etheat &ty say nabgecktcleatileal | y
in the transverse directj.on and al so centr.al in the depthwi se direction
bet ween ¢ heStBpae AT PHEFS PRJktT e orefaehs 15 b ipaoibitinal Rt ol i,
l'ines are pélﬂﬁr%ﬂ@hlgk'h defih eied eé'gibM dfﬁﬁﬂﬁ'idﬁalqlﬁi_‘rtiéﬁé LIfEr bl | ers at t he bar

el ement. That nakes it possible for a change in the 20 direction of the

reefing lines tolRRdUPfg eleraenbascerding toothf INYEHIGN f1R6 ArAn elerae@ient

so that theypeef é%ddr%“iﬁstﬁealb u%}aqed]lré&i spagaq‘agr&hbmee&%hercdm@wer
outside the profile elenment 1n~the [ongltud na Irection or a

| ongi t udi nadf- thearobles elatmericin acheflbogitudmabatiresdtiomentThat karf ieldmentpé nt on
the profile elfe nt. After defleI tion att t he bar el epent ateh reeftinI l'i nes
can be gui UG TR hE I ERRY I Pad et ShgTeRHohand ABRe Rl
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20 direction of the reefing lines to occur at a stable fixed point within the

profile element so that the reefing lines can be guided in the internal space

or however outside the profile element in the longitudinal direction or a
longitudinal-transverse direction from the bar element to a fixing point on

the profile element. After deflection at the bar element, the reefing lines

25 can be guided in the longitudinal direction along the bar element and
passed out of the profile element for example at the leading edge. That
provides for a clever guidance effect which is immune from unwanted
tangles and cable jams while in addition the reefing lines are easier to
operate.

30 In accordance with a first development it is preferred that the bar
element extends only over a part of the length of the layers, in particular
only over a third of the length of the layers. That development makes it
possible for the profile element to be reefed from a deployed state involving



el ement extends only over a part of the length of the layers, in particular
only over a third of the length of the |layers. That devel opnent nakes it
possible for the profile element to be reefed froma depl oyed state
involving 6 a long |ongitudinal extent %nto a packed state which is
reduced to a | ongitudinal extent which corresponds to the |ength of the
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el enment wi t lorgitudimal extEménvhishecorrespandsi te thedgngth pEthefshorigned bar
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i npede reef kg RAMsatEEehanderl &t RRltheelasfing NidsS aehedbarealenidit amef i ng
lines can also extend in the |ongitudinal direéection whi ch case t he

in
reefing |inéke apassipiliyedf ttbet rre teniines i being arraaged &gi ba ofentgd iy 81 e

el enment and ] t I i I i i on
whioh i s nolE bR EsiSYERE Bfccb phar By ShaR (£ A SeEaTor te b " e
reefed, theyineause b dausedi i eexteddcexaatlyi rint the llemgitwdiod! tdieeqgioof bue

elenent in the longitudinal direction, which.i t v g in termns
of the Ilgndidrlﬂf%}?élg'atq ﬂ'f‘g]ng porﬁ?rgsi gofll,? fhgpsf)&%f g‘%@% ?#“‘gt Sﬁ'!éé;esfftnabne
reefing |ineeenatioalywni efls exrhBodisnént tHie réefans Viees ecati aeot extenaf irt biee upper
or |ower |ayer respectively 20 extends at |east _in a portion.i nél i n%iq[%y

rel ative tolenatydinakdisesdon; irvhish Fasested rgefing ine afRegHidegud

appl i ed 0 Bftrel RfHbar! fAGidHOLE RN pFeTRE IelemEhe bAE dréNfiete deqidtted Mtd he
transverse and longitudi nal "direction. The fact that the reefing |ines

extend di agen4rdnsvarse edicaction, pior @i segians avhiehrier neth stabiisoRybyrethies bBRat
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i ransver iTection, and that can result in a
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bref orr ed SERG OBRBHIVAEHRIT® B tEBnS: HadBIPRFnBHPRADBA! ment havi ng a
reduced-| ength bat gl aiRér prBferred if at least one reefing line portion which
extends in the transverse direction of the upper or lower layer respectively
20 extends at least in a portion inclinedly relative to the transverse direction in
such a way that when a pull is applied to that reefing line portion reefing of
the layers occurs in the transverse and longitudinal direction. The fact that
the reefing lines extend diagonally at least in portion-wise manner in that
way means that reefing is effected with a reefing line both in the
25 longitudinal direction and also in the transverse direction, and that can
result in a reduction in the number of reefing lines and a consequential
simplification in the reefing operation.
In that respect it is particularly preferred for that embodiment to be
combined with the embodiment having a reduced-length bar element, in
30 particular a bar element which is reduced in length to a third of the length,
in order thereby to achieve the compact packing arrangement of the profile
element, which is possible by virtue of the reduced length of the bar

element, by means of the diagonally extending reefing line portions.



30 particular a bar element which is reduced in length to a third of the

I ength, in order thereby to achieve the conpact packing arrangenent of the
profile element, which is possible by virtue of the reduced | ength of the
bar el enment, by neans of the diagonally extending reefing |ine portions. 7
A further devel opnent of the profile elenment according to the invention
provides at least two reefing line portions which are fixed to the profile
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the invention a devel opment of the profile element Set forth in the ogenl ng

part of thisorspereridioaky ethesr regiiedabios cartionr ishedlled 4R i 3ce tikate HRatréSkoPbvi des

a central r?eeafri tl'féapéeef'fr}gte@é%ga%éﬁ%dﬁ%m which all second ends of the

reefing |inéS are connec erern e central reefing cable or the
second Bnd of thin thet iregpédtniess epdrtindiatgxpeafdrabie dodprovide anprakty o6

di sposed in relation to the transverse directjon af th rofile elenent in
the axis of SThRbRPAIRREE Marrband b PagAT 11E Fatt b eumePAg Dl ¢ he
profile el eprdidednith theaceadéd! arrgedémantakhsat iis te!Rgsatloy reemeg méh its
second end between the first and 30 second ends of the central pul | ing

cabl e in suEPNENUR{ONshate iMéubeRPPRECRETAGEENAN ENe aMaran el Hie segfindie
cable for thge! gHASShANShd eLsisud! b9t Wdie & of | t&hig! 83RINce rReans to a

20 continuation of the reefing line continuation, and so forth.

In accordance with a further aspect of the invention a development
of the profile element set forth in the opening part of this specification or
the above-described profile elements provides a central reefing cable, to
the first end of which all second ends of the reefing lines are connected,

25 wherein the central reefing cable or the second end of the reefing lines
extends/extend in a direction which is disposed in relation to the transverse
direction of the profile element in the axis of symmetry, of said axis of
symmetry, from the leading end of the profile element, and the central
reefing cable is releasably fixed with its second end between the first and

30 second ends of the central pulling cable in such a way that the central
reefing cable can serve as a guide cable for the launch and retrieval of the

profile element.



That devel opnment nakes it possible to dispense with the separate guide
cable which is required in accordance with the state of the art. Instead,
the profile elenent can be guided in the nmanner required in the proximty
of the ground, by way of the central reefing cable. That aspect of the
invention is based on the realisation thdat, when retrieving the profile

el ement, typical Fmawﬁé\)elameﬁf%&@s ! samslel&) GHEngd WRnhithe séparat@unt ed
part of the coupli n?fs evice, on the one hand there is a resistance to
reefing whi ghides ceblsenhish sheequired rinl aeqeadenes Wikl theostate ef dhenartbei ng
filled, and r b o

reefing cablléa%éd %Eho&%ﬁﬁeﬁ\ﬁg gﬁ* gggéﬂsésjlgggﬁrde%} ?ﬁ%ﬁ%@fﬁil u(?ree’& éﬁlthe

ot her hand spexinity af tlye gootima)! thye dayesffthegeotra meeﬁmg)tiable eTrmteaﬂpechofhe
retrieval ration.is.often al sqQ, advant 0 r to, coupli

hi b mouft el BAPYERHOR S BSREI PRGN Ae PR o BR B R TB PP (P

tol erated, %Y@ﬁehlf t |éé¢|?uuﬁtll\/\trfélp?d’fﬂe @l@ﬁbh@l@h@ﬂﬁl@ﬁ ﬁoStlﬁesm@ @id)lu@hedd by
way of the central ree n that respect the cent

reefing cablP@"'@:Qﬁtl'E%CQ@Hﬂé%&;gBVs‘Fecé[}rﬁhécPrteoh@%“b‘Eﬂel 'ﬁrﬂg"%ﬂ?@c%ﬁﬁé ‘lr:'l%g of a
coupl I ng deylfgy idNGusel \Lriﬂediﬁ{’él‘ﬁ%l %pac@%f%@pb&mé%lémfeh{%.rp@smkuon on
the pulling cable, prefera e coupli devi ce

bei ng so desi gne at
t he second end thatfresistnae peﬂn;bﬂlglundmlceaw m&anSZQfstth@bndyr eefiag ¢ablean

slide aI t. ul Lin b] e 0 o) e

above- m];* HHQEOLEr Sfye té&eﬁ%%etss'vreo ?fhsé L{#Cp Frr'rﬁgr \éﬂpsgge g'ét Icgetl"t(‘:arJ Pr%ndg
dfew ce Ih n Hsgetmlgaw] f@(ﬁnttrblﬂiedglrrﬁeﬂr@ ﬁjfem% pramfctelereeatjalpt edgf meirr:ﬁ\m_sabl y
clanp the central ree cabl e or the reefi i nes e C i ng
devi ce makeSPEfatRyy & Bh@gtﬂs‘b@é\Y@HFagf@uFrPJ&Rfe&’t%QHp 'r”@e?q ot pu’ﬁ\oé‘é"?g&g of
the profile Rlegephe 'cBubﬁﬁ%m hid WhLE Rah e prvefurbelyelotsrandd,i svdreime

gui ded by neans of the central reefing cable, by the reefin I'ines or the
central reefocAgrcadian e r‘@’qﬁll%(ﬂl%@eﬂg is Haeipg @ Wdedr by Huay r@if the cenEidént .

I n that 15€SREEHN gaB@t' cularly preferred if the profile elenent has a 30
bar elenent extendrng in the longitudinal direction and the cable cl anping
deV| ce is self- cIIartplatlgeswm thbareptiasd reefingd kable d:ambeefatetaaablryetwfunl@ tabl e,

profi1e of ctbhedlind ool BYaEphh & d shRE A8V isbant SROURME I Gkl ng

of the cablge ebasred rtg &l éixe@eposliicn oteired p@magtcamégepreféram,ssrnéalceubnmg cabl e

clanping of the reefing lines or the centr cabl e t ntrol | ed
from the outdsvVife bﬁ‘ﬁGssof desigRadbnat ;hges%%equfm(%bt%m%@y '('S‘an €/%nmoved

in the spat %ueﬁ abﬁl'aQQ' ‘a‘??tpéa?f’sﬁd% Llegheumitseiepart of the coupling

device, so that t anpln action i's operative until coupling occurs or
i medi at el y af t erA diechgyl ideyelopmaenthf th@d@@\t%mem;mr@é’f inigfilee&flemgnt s

Py oY pat o ¢ itbvilel haf HHBHL 10 PEatlel Bimbhe BEOKE i hel FEfipR B net BFAHAE ! 1O

of the profl I'S pOSSI e cou arti
can be providietiehbawhidheisasdastedny reteasably elaanptthtee@nmal raet‘mgm:tablrabry
upon coupl in e ship unt e rt of the cou k g(cdewtﬁe so t hat .t he

h
cl anpi ng ef ft treiebnﬁdtn@ﬁat %ﬁ F?/tgj]f3 peing device m BOTFANE ORI H e

inventi 9B i NhadJdHémerecivBest uhf@rifgi of teProfdelamrefih lthe Pharent vatich he
kind set forth in _the opening part of this speC|f|cat|on or the

above- descr ithedPrefilai elamenthisc Reingegyiged rivameanscel Hag cgptral reefing cable,
by the reefing lines or the central reefing cable being blocked in the region

of the profile element.
In that respect it particularly preferred if the profile element has a
30 bar element extending in the longitudinal direction and the cable clamping
device is self-clamping when there is a pull at the central reefing cable, it is
fixed to the bar element in the region of the leading edge of the profile

element and it is coupled to actuating means which permit opening of the



15 | east one vent opening and a closure device for variably closing the at
| east one vent opening. That aspect of the invention is based on the
realisation that; in the case of profile elenments of relatively |arge

di mensions, reeling is inpeded in particular by virtue of the fact that the
air in the internal space cannot 20 escape in the required fashion. In
order to counteract that di sadvantage but at the sanme tine not to worsen
the flight grtipeclampnandevire. prid¥at| develapmentymekeshis pesfiblee feN €@biR | t he
profile ele : t i abl. I t é)é)rﬁw I en
reefing of ?ﬁﬂ* pp')'?@?qfl {g%er%nﬂeﬁ“lxgg(?(e}:'?@eg?e{?ﬁlerven ggglﬁi %gbggéloﬁy%epdé\ged
and i n thatfreay theeoalisidé.n Thasi fior eexerhpkS thpacable aclalpintl ssffeant geah be

therefromnore quickly but .in the.flying, condition the vent opeping,can be
kept ¢l osed STHREFLHY 115 Htsr Pl Sei10 {RUPISEDAT | GeoP RremOLRRed (HRET 1S |
t hat respectouplings deaidel, c3d anky theetiarigalg i dctidie iy esperateai wgtili oumliridre

formof an elongate slit, a respective elastically defornable bar el enent
is 30 fixedoGWhg af |eyvedRtelyed@étest dRECYRIEE ngaBAd P eriBBfyedeshg

Lo SO0ES O P RO, HeESABIRG 0 V8 i,

ends of the bar elfenent “in
openi ng cabteefingeobanredfmgenf the psbhilet ¢lemdny isurossiblan thamogbled htateent

on The one MEbiBERBEH et 1" HEERER ekt B el E it g Pt bt on

of the g of alitwnedttratiyt upod wbupln@nto ke othiprmbandedepart t sf rtaki abliglirmpeni ng

A et 21 "9 8lick 15 SPnS BBy eIl SHERE Y MémB3Eq ! ement can be
ixed in

In accordance with the invention in a further aspect there is provided
a profile element of the kind set forth in the opening part of this
specification or the above-described kind, in which the internal space has at

15 least one vent opening and a closure device for variably closing the at least
one vent opening.

That aspect of the invention is based on the realisation that, in the
case of profile elements of relatively large dimensions, reefing is impeded
in particular by virtue of the fact that the air in the internal space cannot

20 escape in the required fashion. In order to counteract that disadvantage
but at the same time not to worsen the flight properties and the profile
stability of the profile element, the profile element has the variably closable
vent opening. In that way, when reefing of the profile element is desired,
the vent opening can be opened and in that way the air in the internal

25 space can be discharged therefrom more quickly but in the flying condition
the vent opening can be kept closed, whereby the profile of the profile
element is stabilised.

In that respect it is particularly preferred if the vent opening is in the
form of an elongate slit, a respective elastically deformable bar element is

30 fixed along at least one edge of the opening and preferably along both
edges of the vent opening, an opening cable being fixed to the two ends of
the bar element in such a way that when a pull is applied to the opening

cable the bar element is elastically curved and thereby the vent opening is



5 wvarious ways along the |ongitudi nal edges of the slit and optionally the
bar elenents can also be fixed to each other, for exanple the bar el enents
can be hingedly or rigidly coupled together at their ends so that the
result is an elliptical or |ens-shaped ngnl ng when two bar el enents are
arranged in both longitudinal edges of t slit. 10In the enbodi nents with

a vent openipgbh. | $nBELLGUbAY MESIRE £kl ente OBREH 8 ine Ghe anoed

ina reglon lon o € profi ement 1S
arranged in hank:lomahsfmsﬂberdaemegdsnlnometsmsiepft h@hlm‘e)glnﬂ @oes@ngmn ¢fnthe

Cpper | ayer Praficelerremaaningr amis efeo it PEuBoaBle Brghmating by "
a![ rin EEG lcfﬁsﬂﬁ@g\‘ tﬁ%?@ﬁt bpegmrgtl?ﬁtmtl &sﬁmtwhleybd}aehmrmméntﬂmffgédmn and
it can thus considera peed up the reef]| ion, ip in
t he caseSof VBFIQUS|Wayg éY?é‘ﬂtg"eo‘onlg ‘%ﬁ%ﬁ slit'and OPHOIS%LV hbea 86 with
a further a bntd céﬁ‘%@oﬁ?/@'ﬁ&b?% @acﬂ%@'e?,p@réxa?ﬁplé tReWdr| Ge@lenteln as

set forth in the opening part his specification or a 20 profile
el enent as deshingedly derigidipepopledotanetiersat tegir eRds ﬁ@éhé’ht‘b%ﬁﬁééhlst%

| eadi ng edges, Qf e ) t Bt ake
openi ngs ar (?EQ]H% Ctawg?‘l %ﬁg {ha?é(a bB%\ﬁhlgr ?h?w@%aﬁeé? ?H’ ggﬁirﬁ%héedanrg IS
closed in tl’nmtlo%mgjltwﬁgabedgéstomtﬁa bgen found that, contrary to the desi gn

f f Kk I h d d
Crabi 1129 of ki t 8 E EPRI T ReNen hec RuAPEEN b ouR b R S8 | n

the Ieadl ng tRdR R fogdhth dgqst@rrahgédilem rarfa‘guéremmhm&nth@ﬂw@y¢mmum wf ahe
portion of that |ongitud nal ed particular a portion 3? ti<?'1‘@ged round
t

t he | ongi t udiraéile @@ﬁ‘ﬂﬁl@ IsnérraWE6F|é'élsadPW@F R"@@ﬁ%ﬁs"% Wt uPEH€ he
predom nant partn, Pflnt;Pﬁ'tﬂ G iAGhk oY rrgbﬂ@éerﬁﬂg@tl‘aﬂlrﬁj ea8Es oBBhd Idyeak

respect it is particu y preferre alr intake openings occupy 10 -
30% prefer alip tBedopdertiager. eafblanrangdmnt@ékh%wﬁﬁé@éentﬂﬂétproyldeé té‘é’i’l t he

117 135 nare e iR HleEe 7 pRlug e BLRRNEBRL oot oroRORTERY .

Of slats. |nt t@ﬂtthugibﬂsﬁet'é‘tﬂymfedgm ahé oseftrfg bpesation, nmp&raktelaopmmhegs
whi ch are hel d open b neans of ?I ats can be adapted for exanple to the

confi gur at i 6sefofRsafilejements of 139§ YMRNSEPSni ngs or can have recourse to

a plurality of bat i@rEM& WHCH raFhef Aspbadot geetliRhtnd adevélbppresed
al ong the edges of the air iIntake ogenl ngs. In accordance with a

further aspadta profilaelemenhas sat forgave tbe mdsning Pamof fhis specifiqadiorn®r 8f t he
ki nd Seégf o_rp; g|e{:eferﬁ$er&p§§1 rﬁﬁé'c{ hQitelﬁQéFBrég?&%ﬁé§@ﬁétofhé3Feg}|5‘ﬁ between
e €s at at | east One and

above-déscri rnd provi
the leading edges of the upper and lower layers has a plurality of air intake

openings around the longitudinal centreline of the profile element and is
closed in the outer region. It has been found that, contrary to the design
configuration of kites on a smaller scale, the aerodynamics and flight

25  stability of kites of larger dimensions can be improved by the openings in
the leading edge of the kite or the profile element occupying only a portion
of that longitudinal edge, in particular a portion arranged around the
longitudinal centreline, whereas other regions and in particular the
predominant part of the leading longitudinal edge is closed.

30 In that respect it is particularly preferred if the air intake openings
occupy 10 - 30%, preferably 30% of the leading wind attack surface, that
is to say the front face or aerofoil leading edge of the aerodynamic profile

element.



10 preferably a plurality of signal devices, preferably self-lighting
signal elenents, are arranged at the pulling cable. It is possible in that
way to ensure that other aircraft do not mss seeing the pulling cable
extending fromthe profile element to the watercraft and thus the
operational safety of the overall systemican be enhanced. In that respect,
particularly for_ 15 operation at night, it is preferable to use

sel f-1ighting sifnisl futhereprefertasail the @y ddpkei gpriings arfenfeldwppeh by e
coupled to ce rRdu j : : spect
it can be p@ret%ﬁ\éﬁpgﬁ%y&br o@?ggépﬁjﬁgp ¥%tﬁé9§igcﬁg|dt%§%}?réegf ﬁgeséé ;béfjhg%a e\ihi te
si gnal el enepersingpr whimhaleirg kelldf -obieghblyngeansr ofinglata0 capobiet adaptiedgiivrs,

which are fixed to, the pul Ling cabl [ternatel t .a spacing of about 100
mtres - exampleto dhe RonnePteiiclhef Rerbd it e B 4lng g ng i
i s preferabhgvéd escduree 36 @NBlurameNsT Bar dlememdsiitHistehbye eouple@doyeter and
current-carrying line extending in the pulling cable for energy supply.

That kind offe28isPered giPrauigit §Ieme PhEnAk iIREHE PRENYAFS i cul arly reliabi e and
on the other hanﬁ Rchid cé%i&lﬁ%ﬁdﬁﬁér %Eﬁeétr@fnﬁ‘m gﬁléﬁ'ﬂio‘ﬁf aQ‘Je%Mdfng@ht power

by way of the pulling cabl is often requir I n any case r
control prockdbeepgrofie tehempnofafl theellkémeraet fartipant theuloaening aagowfidhis

of the | nvertdiea e PRt  Seorabrd, Mof Ry Fradl af rvabilrind "he”
set fortd iprdfeeatdpeai purpatyt of sidnal sleeitel) gateferabpr osdltiightihat sighel
coupling device includes a recei vhng Lﬁ'r_)ac_e ichis deljmted b% t wo
vertical |y eeMeMsngreidieengad et Aha Ryllingicer'e: 13t i P0saiRs iy tRAYVSY the bar

el ement caneh& rieeafitvstherlrdMBfCHo | SotdRlitdTiskEfgl M@y thbiet e@hdzRN! 2l
rear side b%/ an abutnment wall and towards a second horizZontal front side
whi ch is i nfroppéBe treofilel alemenrihiq theevatercrafidcangwaretheiepespanalosafehe

I ntroductioge ofe tRRrhFAYsAMClh Yo ERRaRALd.C! AMBY: FdYOE NBartidifarfy FBPOVe-

15 operation at night, it is preferable to use self-lighting signal elements, that
is to say signal elements which are coupled to a power source and thereby
produce light.

In that respect it can be particularly provided that the signal devices
have red and white signal elements, preferably self-lighting allround

20 position lights, which are fixed to the pulling cable alternately at a spacing
of about 100 metres.

In the situation where the signal means are self-lighting it is
preferable for the signal means to be inductively coupled to a current-
carrying line extending in the pulling cable for energy supply. That kind of

25 energy supply on the one hand is particularly reliable and on the other
hand in that respect uses the transmission of electrical power by way of the
pulling cable, which is often required in any case for control procedures on
the profile element, in particular in a gondola disposed beneath the profile
element.

30 In accordance with a further aspect of the invention a development
of the launch and retrieval arrangement as set forth in the opening part of
this specification provides that the coupling device includes a receiving
space which is delimited by two vertically extending side walls and in which



The coupling device provided in that way is a departure fromthe previous
view that particularly reliable |aunch and particularly reliable retrieval
of the profile elenment is made possible in particular when the profile
element is held in a fixed and defined pf?ition. Rat her, this 10

devel opment of the invention is based on"tThe realisation that the | oads on

the indivi dltﬁb @QH@QH@M oBRhE DR elbhferRV&@IAbe re¥sileMandnwhitht iscééiahitklie bar
el enent of the profile elenment, can be considerably reduced if a certain
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il ows. the. 5agan TR rofl Sy SypiEh LRCHRR S o fonct i BT B T,
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el ement . The% qﬁ%dl.g and,forwardly open configuration of the receiving
space medns [THRNERIASAF 2BPfent can be coupl ed and uncoupl ed both from

above and al so friya thepliidHevichatovideddviatiaagmaysisi & depyareuref frdfa theri es
of launch and retrieval nmanoeuvres. I h%;[ aE;rgjspect t he receiving

t ,
space is pre¥eyighisy ViR i HateBaBicularie Ralleple \%ﬂ% A9 Rastier @blYy "eRRIEd i n
the manner Qhydefdingelné npr\%ifiaerelérﬂeﬁﬁ%l m%akepéﬁiﬁlbeMaPﬁgcﬁcbdlﬁﬁ v ithe.

el ement and i ntroduction, ich 1s |inked thereto, of tt ar_elenment into
t he recei vi nyoSleacdem2st nisabelst danaefingdhaad f defneddasiticyeoi@teamothifent a

devel t of the | h ' . '
Moventy R prSreliineRhAf TnE MBI, B Baefl O U TRl AGSR RO the Bddoan
vertical axitheabdivtidudli e@dmpdreertapartt exfeshie owarapisysternnin iparticulpt de bar

condition. That devel t id f fi ned, pivotal t th
profile el erfi@™esd on einerl?r']%ﬁajrfg{ ?Ol\éh'?eg'ft' tclo?ré‘ gr‘l:cg'leséqf&h\'fg.y ?%d%n%\éfﬁfgs??g—éQ'nt ﬁe

hori zontal axbiligRf BSe PREMEi B8mieRt {LATHIOpoIaIe¥eHSN ThE WOUPIR] &atd
conponent part within the coupling device or however it can be enbodied in

the formof a virMuakddiios bihe h&awhopapdt i irieYall eyEPRIBMENE hef| i AL 13
[N that 15esRRGhgklatich RABWSCHIRIHUNCRT S eBeddl dNthdhorilkSelbRigNad be a

spring erensht or a danper elenent for the elastic return o
coupl ed bar effentredtini aitlerge neferernck flighfupasitions eantdaflight dire¢téonsdafiphag of

t he pivotal noyenent of the bar el epent. | e f t f

mobi ity forP RN SIeBPNE f Ap ey aiid |fé0g$§d&$é’§%8‘u?§'q@%%%?‘ npégﬁgﬁabl y
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and hi gh speeds in respect of th nment are not achieved ile
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In that respect the receiving space is preferably delimited by side
walls which are preferably shaped in the manner of a funnel in order to
facilitate retrieval of the profile element and introduction, which is linked
thereto, of the bar element into the receiving space.

25 In accordance with a first advantageous embodiment a development
of the launch and retrieval arrangement according to the invention provides
that the coupling device includes a horizontal and/or vertical axis about
which the bar element can pivot in the coupled condition. That
development provides for defined pivotal movement of the profile element

30 and in particular the bar element. In that respect the horizontal axis can
be embodied in terms of apparatus structure as a component part within
the coupling device or however it can be embodied in the form of a virtual

axis by the co-operation of levers and the like.



A further devel opnment of the launch and retrieval arrangenent according to
the invention is afforded by a | ocking device for | ocking the bar el enent
in a vertically and/or horizontally oriented angul ar position. That nakes
it possible, for exanple after conplete reefing of the profile 15 el enent,
to maintain the angular orientation of til3e bar elenent in relation to the
mast in a fixed position and thereby to prevent unwanted pivotal novenent
in a vertical plHhéhat respect|ifyig particlardy tefarerdkifninedaxiscie euiplehéd we in

particul ar QpHﬁQ%;t%lgﬁ‘Fégllftl %{ﬂg}oggha% oF ElPRLHE 6l ‘%H&”{elg\éﬁ{: ﬁ%t&er%?stHé“e

upper opening r recel vi ng space in a arr angenment
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ai rfi ntﬁc{(e tHee oo MU refiﬁhh@itlprdahh;iiﬂgejrehelaﬁtic\nbi'tmlh_. covgr fl apsbcan
preferably rotate Ln the sane nmanner as the coupling device about a
vertical axis ofX i‘ift%ﬁre %ﬁ’g&%_ﬁﬂt_ dtB%sﬁ%‘lc_bj énapf?tf'@ﬁfﬁhla%?(’i‘@mﬁmbr der
to be arrangeshriihg tPHe MvehbiBnak afforddk &yoP RFHKIKE deic@ TYr fwid 4k bar
condi tion. In order not to inpede operation of the driven watercraft

once | auncheleaerielena afarticalby andfer hagzortayberientegtapuler pesitiongedbate
about 5 at S r t i et el r east
over a part "oRee & pettliie, toP) ERmbls iR |cortBRE! (ERRRTP W i, 2

f ur t herideveleopmrapto ahainteinl thenehgalad aredntadvalof ttheavayeatenientaht rtatédn vel y

or in additjon to the.aboye-nentioned hjinge tion, the mast is, .

Lel escopi cald $N&PERGHbI% XRA PeHaR 2l SNCiebY, HAPraKsT HAWRSHSR PIYRIPGht
requi red fomovkthdttahid eeclic@Mmpidre.of | arger dinmensions can be reliably

achi eved without_| arge-size mast arrangenents which interfere with the rest
of the operati onllbfhdtheasenine IRskinggde\ice san drelgde dg particular a horizontally

displaceable closure element which closes the upper opening region of the
20 receiving space in a locking arrangement and opens it in an unlocking
arrangement.

In accordance with a further preferred embodiment a development of
the launch and retrieval device can provide that at least one cover flap is
arranged at the mast head, in particular at the coupling device, for covering

25 the air intake opening or openings of the profile element when the bar
element is coupled to the mast head. That cover flap prevents the dynamic
pressure produced by the air intake openings of the profile element in the
interior of the profile element further stabilising the profile and thus making
the reefing operation more difficult, when the profile element is disposed in

30 the region of the mast head or is coupled to the mast head. In that respect
it can be provided in particular that there is a cover flap for each of the air
intake openings of the profile element, which cover flaps can preferably
rotate in the same manner as the coupling device about a vertical axis of



A further aspect of the invention is a drive arrangenent for a ship craft
including a profile elenent and a | aunch and retrieval arrangenent of 15
t he above-described kind, in which the nast is arranged in the bow region
of the ship and the pulling cable is pivpted to a hauling point in the bow
region of the ship, which in the directig of travel is arranged

appr oxi nat e'tMgamra% Héa@f aﬁ@epdsgel'!ﬂ*l*h PlorizbRtAr Sk iR Slderadt be Markagdd oh the

mast. It has been found that th auling point, that is to say the |ocation
20 at whi ch frard Cp‘uiIhIG|a1gH‘!Iabe@Pﬁﬁlrfgsxléolart\bc‘?lﬂi@lﬂ&aﬁ@”rdﬂ*@mt or is diverted to
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anchor age pdaurictohas Fbeewaeﬁectedf the Imastscasmnadiaptadtﬁoabe héigeatie tapautt he

mast ext ends perpendi cul arl That, spaci erm oth_a nch
procedur & arﬂfqe AN XI5 NePridgh 8 tFErFqi 'éq}g]doﬁ(?rgek%ﬁ& &t lr‘?gg{ Rgg gt#aarraunch
operation noj &Elehéughtlavdiltooraed@ée Qs iHaV tvesm edo%brd/aiqe iigh aglfucthef—or ces
being transmtted rofile el ement of the gqﬁst head

rat her the Fﬂ.ﬁVIeiQRjn@'&%pé tgﬁ lagach rand f'FSﬂeﬁ@l EﬁﬂQ%e"p‘)tv W@aEY%Weﬂf i
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the mast hea the p e 1S bel g:g correspondi ngly haul ed in.
Preferred erxbendariesand retractablent iorthat evaedbei lbaachu hﬂgh’éﬂ’@ﬂélﬁ@@ fos t he

acconpanyi ng. _FLgures in r

di agr a_miéti g’éph% ief?fUEPFS\Q?’.fn@r?%“l d|m SlonsI F%@ t(ng.%n Ilgbﬁata?@fr%wgg gﬂ‘ﬁlglotug
according t Oaltdeesdzé\/rﬁastl man&emehES B/md’mwsteafese d&th/tl'&a/\reslt dfttbeldpesatibown i n
Figure 1, S ddagrarmatic view of the kite with

gondol a and %f&BEiShp QPV%@ rc?ol?ﬁ i“’bﬁﬁ?léﬁ 'on inclinedly downwardly fromthe

front, Fi gure & fiighar @spaEaprehé Gnvemyorfis Tahérl(/@Q%frl’i!‘lﬂ_;h rhéxgt for a sh|p
confi guratl on, Figure 5 is a diagrammtic side view of e clanp

mechani sm ofcrefidngluding pinrefilenelemrent; and akiap@cgtqrtgqut@gy@narrangement of
Fi gure qISShCEWE b VRGEATBE Gin¥! SWVuiHich RRe TrHASL isCAHr S gdd ' BAEBBW RigidRt he

reefing
of the ship and the pulling cable is pivoted to a hauling point in the bow

region of the ship, which in the direction of travel is arranged
approximately a third of the length of the profile element in front of the
mast. It has been found that the hauling point, that is to say the location
20 at which the pulling cable is fixed to the watercraft or is diverted to a fixing
location, is preferably arranged at a given relationship of a third in relation
to the length of the profile element from the mast anchorage point on the
watercraft. It is assumed in that respect that the mast extends
perpendicularly. That spacing permits both a reliable launch procedure and
25 also a reliable retrieval procedure as neither the launch operation nor the
retrieval operation involves relatively high guide forces being transmitted to
the profile element by way of the mast head, but rather the pulling cable of
the free-flying, captive profile element substantially holds the profile
element at a suitable spacing relative to the mast head when the pulling

30 cable is being correspondingly hauled in.
Preferred embodiments of the invention are described with reference

to the accompanying Figures in which:



Figures 7a and 7b show diagrammatic views illustrating the functional
principle of the variably closable vent openings in an open position (a)
and a cl osed position (b), Figure 8 shows a view downwardly
fromthe front of the mast head 15for coupling the kite to a watercraft,
Figure 9 shows a view of the mast head gpwardly fromthe rear, Figure 10
shows a diagrammatic view of the |launch and retrieval procedure for the
kite to and fronfigHee faist a Heenrt vievpdmgraenpatically illustratingrihgupelling l§fows a

di agrammat i Eoﬂﬁﬁaﬂgn%ffagl?%%%rcc@?ﬂ?ﬁicmé irWer{t e 20nast head with kite

adapted theret e OWs a partly’sectional side view of

part of the nmastFihaes 2vahidws asatd eidkwkof ehdkiid showe inotigece and a non- | ocked
position, and . Eigures 13a - ¢ show spective vie inclinedly from
the front downwal@Hge dr Sihdassarmplnuey ety Wituonadtla aiid, reeting’
restrictd on|igd cbhfgiBeOHAhtMedle\dowhwardih eroifshe mad, Referring to
Figures 1 and 2 an aerodynamc profile elenent in the formof a kite 100

accordi ng to thefFigHiRAtIF ddipgeamaeatiqView et therafindng canfigyrica, second

| ower l|ayer 112. oo j d [ [ il ' see
bet ween t he Ieadrlhgréegggséﬂé%ﬁggﬁ@{aﬁgég@?o\}?u?\ﬁo%h%nélghgothZ@géﬁérﬁL@h?gh
serve for tthe guidakineoin thierfront kitelstickmegiomal space between the upper and

| ower layers 111_. 112 The openi_ngs are.arran around the, horjz |

L ongi tudi nalaxi G981 Bt & el pBictics el 8 Sr8 Fitidten A EHE ERE ST egi on
bet weemd hetHeepstifing liragi t udi nal edges 1lla, 112a. 16 The upper and
| ower | ayers are_connected together by neans of a plurali t'IYu of webs 121.

The conposite arFi9HER AR \ﬁﬁ‘idchmssEBWsttiG’faéﬂmar‘i'ct RAEWSay ULHINSt My of
the upper apthdiBWar drﬁiﬁ‘?ﬁlﬁl I%thhteh‘?/a\“ﬁBﬁy | SoLME e Rd openfgdoiflcdd diéh by

means of a pl u_r_alltg/ of p ing lines. In that arrangenent’, fixed to the
kite is a ppositipnt(p) @ndpuklosag pasitéx (#i,ch are conbined together in the

o horgEP Srd R LGB B PPl Beind Pyttt
fixed t1ps t hforgmugtihg thAkitzato bevateesraft,om Figure 2 the profile element is
al so connect ed tI(-)igure 9 shows a view of the mast head upwardly from the rear,
Figure 10 shows a diagrammatic view of the launch and retrieval
procedure for the kite to and from the mast head respectively,
Figure 11 shows a diagrammatic view of a further embodiment of the
20 mast head with kite adapted thereto,
Figure 12 shows a partly sectional side view of part of the mast head
with inserted kite head in a locked and a non-locked position, and
Figures 13a - ¢ show perspective views inclinedly from the front
downwardly of the mechanism for vertical and horizontal restriction of the
25 coupling device in the mast head.
Referring to Figures 1 and 2 an aerodynamic profile element in the
form of a kite 100 according to the invention includes a first upper layer
111 and a second lower layer 112. In the front view shown in Figure 1 it is
possible to see between the leading edges 111a and 112a four openings
30 120a - d which serve for the intake of air into the internal space between
the upper and lower layers 111, 112. The openings are arranged around
the horizontal longitudinal axis of the kite. No openings are provided in the

outer region between the leading longitudinal edges 111a, 112a.



10 the gondola in the longitudinal direction by neans of a plurality of
pulling lines which are conbi ned together in the sanme manner to such an
extent as has been descri bed hereinbefore for the pulling |ines shown in
Figure 1, which are distributed in the tyansverse direction. A stiff bar
element in the formof a kite stick 150 { fixed along the 15 | ongi tudi nal

centreline of theryd Lgp elb%h\ﬁel%mérhl%yHFbO%Fe %Bﬂnlaé’dé%lr tdg{%tﬁéls by lheahd of dhe
kite stick 150 extends approximately over a th he overall |ength of

the kite. ApgulrailéYqun@etlﬂZZils ‘g‘hecc@mnm'txeh@rrang@m@tmms@s cm&“Mwétmon of
the line 14 i e d i t Lka 130
i s connect e%h?g ‘gg}.{)’uleq%i %E’Pﬂgbl %ﬁ%% |e(':-hgégn|r?ﬁ E gﬁaonlﬁl a an thus
Lhe profil e coneetdd toa ayonaioter ctBaftiy wiganls ofa pkmrblaztydoﬁ plelhngymmarm tatt he
ite 110. The guide lin ed dis abI on.th ul | ,n |l e
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di agrammat i Cc@;lnhbrnéb%/gémraﬁ rtaew&e'bnadfethbr@mnﬁ t@urfakd @Bllelftlvreqejllmg
lines for reefing and unreel i n%mztta kite. A 25 diagranmmmti cal illustrated

e

kite 210 is lE@AIOCTED m@r%pmys'df'ngm'ﬂwﬁlgpw'Ilﬂ%émgwmsh
gondol a 230 éll\fglt(af'bé)ﬂge& Eé‘@ﬁ@‘gtonhﬁﬁ pulling force of the kite to a

wat ercraft by wa a centr i ng cabl e 243. A plurality of
reefing |ines extAfsndarV\bemenntﬂ‘i@n‘kFlgsr@ﬁcthemflh‘ae@n@eﬁtelg@é&ﬂ cwnqrdse@ iten

260a, b _ext t.h r e_Kkit fin
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ns of a
fixed al O”QNFnQﬁ drenfistripdtaRin Be tiadlsiaseddirddt®nki te. Those reefing line
portions 262a, b which extend in the |ongitudinal direction extend to a

kite head 252 fi xegtiffobamelermenti gthaprar of rekike tssickt 12 is fixed along, thej s
embodi mgat all)h%féﬁla’h'apgerliqrglﬁbﬁgﬂ é’f&&ﬁ%%ﬁme& HeE upB @P%ﬁgqgw%FQﬂég he kite

to a cenfral cab ustrate enbodi ment the central
reefing cabl 1912263rrm kith estisknsQ eutaerrctspamsl@rximateie Qe de titiat|of thrdoveraui ded

on e Pyl |1 B8R 243 ATERSe ShettiZ EARARLE o e SAETERY. 246, che oo
function of the line 142 being described in greater detail hereinafter.
The gondola 130 is connected to a pulling cable 143 which connects
20 the gondola and thus the profile element to a watercraft which is to be
driven by means of the kite 110. The guide line 142 is guided displaceably
on the pulling cable 143 by means of a releasable sliding ring 144.
Figures 3 and 4 diagrammatically show the arrangement and the
configuration of reefing lines for reefing and unreefing the kite. A
25 diagrammatically illustrated kite 210 is connected by means of a plurality of
pulling lines 240 to a gondola 230 which can transmit the pulling force of
the kite to a watercraft by way of a central pulling cable 243.
A plurality of reefing lines extend within the kite and each have a
respective portion 260a, b extending in the transverse direction of the kite.
30 That reefing line portion 260a, b is fixed at an outer fixing point 261a, b at
the outer edge of the kite. Each reefing line portion 260a, b is deflected
into a reefing line portion 262a, b extending in the longitudinal direction, by
means of a deflection roller 251a, b which is fixed to a kite stick 250 fixed



10 do not necessarily extend exactly in the |ongitudinal direction of the
kite 210 but can also extend in a |longitudinal transverse direction. Thus
for exanple the reefing line 260a is deflected at the trailing end of the
kite stick 250 and fixed to the kite 210 in the rear corner region by means
of the fixing point 26la. As however the7kite stick 250 does not extend
over 15 the full length of the kite 210 but in the illustrated enbodi nent
occupi es ondlpnappreoienaitudinal aentralinglof ghet kise. | ERges reefied e PREIINISe

portion 2602§gé,t8 Iclﬁl g&}é’r{bem hd ro%@tgggaémﬁe%aoﬂ%%@ﬁ&'!%at ﬁf@msdgsgerear-

Accordi ngly € ree I ne portio a nmakes 1t possible to pro
reefing in fiked totige temtiimalendi ofdtiei Idte afnck.i n addi ti on a reefing conponent

in the transvers directi,on, when that reefing Li 6 i | j n.
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the reefing lines but the reefingF and guide cable that is guided through
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devi ce 270 ripgsdentest @lddd that it can clanp both the pulling line 263 and

al so the reefing,lLi i e t i ite
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3:)| i ne 12:63 aadndmaetmbrilwgektmﬁs e262dy ib thel Ringitaidirealt dieectlcmnpf the kite The
cl anpi ng deyi ce 270 i ncludes a tension spring. 271 which holds t cl.anpi ng
devi ce in a2dP i Agn cag?ﬂjlecxit%'?ld e d?'Pl%'FUQ\'Bng,ar\SHefsf?egHSF%ﬁ" fjlilﬁﬁ?‘utfor

condi tion t@%aﬁip@é@h@@re@ﬁﬁgqmé 960k0gedefd@ct NS thd tigilin@lerRPSsithExifor 18
the reefing/guide cable 265 to be pulled out of the kite head. In that way,
i n the nor nafick 125§nhand dixgdt icothe tdie 2ERfin fLegiaadcaFRBr 66208 RamMerN8Ed to

gui de the Kkj r$ ] nt i fri ki t j i
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extends inclinedly from the inside outwardly towards the rear. Accordingly
the reefing line portion 260a makes it possible to produce reefing in the
longitudinal direction and in addition a reefing component in the transverse

20 direction, when that reefing line 260a is hauled in.

Figure 5 shows a clamping device in the region of a kite head. As
will be seen, in the illustrated reefing cable and reefing line position, it is
not the reefing lines but the reefing and guide cable that is guided through
the kite head, contrary to the views shown in Figures 3 and 4.

25 The pulling line 263 is guided in the region of the kite head through a
clamping device 270 which is fixed to the kite stick 250. The clamping
device 270 is so designed that it can clamp both the pulling line 263 and
also the reefing lines 262a, b, depending on the extent to which the kite
210 is reefed and consequently the position adopted by the reefing/guide

30 line 263 and the reefing lines 262a, b relative to the clamp.

The clamping device 270 includes a tension spring 271 which holds
the clamping device in a clamping condition. In other words, in the normal

flight condition the clamping device is closed and thus it is not possible for



When the lever 272 is actuated the clanping device 270 is released 10 and
the reefing/guide cable 263 can be pulled out of the kite head. In that way
the reefing lines 262a, b can be pulled out of the kite through the

cl anpi ng device and the kite can be reeffg in that way. As soon as the
reefing is conplete the | ever 272 can be-Yel eased again and the reefing

state can b i . i i h Fj : ative
Snbodi mant onereenpla b TaLE 263 tohat iy obpidrdHERAE RBBS 1Atnak Vel
reef i ng/ gui de ha&bhermalsflight i aosidition, the ragfingdpuaidei caple 263 ecaswmised téi gur e

Fibs 374 wn ¥ SheCRUR' FREBHE  GthaReR Al Y B hcBrar IhRmidntelor
t he reeling/thaetreley.cabl e 362a, b, 363. 20 Arranged in opposite relationship

to the fixed counterpart surface 373 is a pivotable clanping body 375 which
[ suppoBt ed pi votTHbl JBMRIIE  BFUFG FaRnbes PBEnhe byl SRANKY BUdpHoBaFs
urged into tdheustiGAifMg 1Best DI7ON Dy JRATBe ks efcthP h&RidaMer3hhtand
al so has a plurality of ribs 377 to enhance the frictional effect, at the
cl anpi ng surle¥®e cani bR IPSpadistiaoraidsatipally astyatgdguhes Bblkiteoheadds
reefing lin | i is fixed to the clanpi ng body
adj acent toect%Hgfépq:{c/%tgg#Q%Dﬁn ‘?ﬁée‘B%Wﬁ e?(Z)'%fefhe conpression spring 371 on

t he cl anpi ng | eveWNhadidXheTkeerc RARpis rartuatesade tlampitg &lavical27Deastrettasad
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375 can be piaypttRd aefingf litdee 262anmy rgnpbeigulied antl of cheerenhryudhehe
reefing lines 362a, b are ) ]

clamping device and the kite can be reefed in that way. As soon as the

reefing is complete the lever 272 can be released again and the reefing

state can be fixed by clamping in that way.

15 Figure 6 shows an alternative embodiment of the clamping device for

the reefing lines or the reefing/guide cable respectively.

The clamping device shown in Figure 6 includes a fixed counterpart
surface 373 provided with a plurality of ribs 374 which increase the friction
in relation to the reefing lines or the reefing/guide cable 362a, b, 363.

20 Arranged in opposite relationship to the fixed counterpart surface
373 is a pivotable clamping body 375 which is supported pivotably in a
rotary joint 376. The clamping body 375 is urged into the clamping
position by means of a compression spring 371 and also has a plurality of
ribs 377 to enhance the frictional effect, at the clamping surface which

25 faces towards the reefing/guide cable or the reefing lines.

A clamping release line 378 is fixed to the clamping body adjacent to
the pivotal mounting point for the compression spring 371 on the clamping
lever 375. The clamping release line 378 is deflected and passed out of the
kite head in parallel relationship with the reefing lines 363a, b. By pulling

30 on the clamping release line 378, the clamping body 375 can be pivoted
out of the clamping position and consequently the reefing lines 362a, b are
released in order to perform the reefing operation. This embodiment has

the advantage that it is possible to remove the clamping action by remote



released in order to performthe reefing operation. This enbodi nent has the
advantage that it is possible to rembve the clanping action by rempte 19
actuation, for exanple when reefing is desired and the kite head is not

coupled to a mast head. Figures 7a and 7b diagrammtically show a
vent opening 80a, b for venting of the ii®ternal space of the kite, which
can be variably opened and cl osed. As can be clearly seen from

Figure 7b taetuasian, dperd@grle When Heefipanisofesiredmyid Goe ddfe Srerd ign@ohas

two | ongitudi which extend in nutually parallel
rel ati onshi gél@}ecelgﬁgf@agﬁgtegaére fitted into the |ongitudinal edges 81, 82.

The slats are fi Kigdrgs Ganaret 7bddiagrenheaticatly t dhose apoénit sp@3agi®0a, b for An
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defl ected tApge@h 90 over a deflection roller 85 and passed to a deflection

roller 86. 15The first opening line portion_84a is deflected through 1800
at the defl ecti oASican kg clggri¥ Seendrom FigHES 4B thE e PRENENYE INekts M ol | er
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line portion rchinturnis 90 at the deflection
rol |l er 85 amiditubky pexakeldeldistnsbén tRhexibiexslats pog fittedgdibo 4hea lesgitudiodhe

first opening li rtion i s fJ fJ Xxi j . e
econd openPiaet e Bor [ s T ML shntdRe bt e b adife e,
the firgg and,second opening line portions 84a, b jointly represent a line
connection, which is deflected at the flection rollers 85, 86, between
the Tixing poi nt AB3Peilies Te 9XtSPe pss‘g'fﬁ' tgpe Tats vetieen the fixing point

83a and the fixing point 83b, with a first opening line portion 84a which is

deflected through 90° over a deflection roller 85 and passed to a deflection
roller 86.

15 The first opening line portion 84a is deflected through 180° at the
deflection roller 86 so that it passes back to the deflection roller 85a. The
returning line portion is a constituent part of a second opening line portion
82b which in turn is deflected through 90° at the deflection roller 85 and
then extends between the fixing points 83b and 83c.

20 The first opening line portion 84a is fixed at the fixing point 83a and
the second opening line portion 84b is fixed at the fixing point 83c so that
the first and second opening line portions 84a, b jointly represent a line
connection, which is deflected at the deflection rollers 85, 86, between the
fixing point 83a and the fixing point 83c.

25 The second deflection rolier 86 is connected to an opening pulling
cable 87. That opening pulling cable 87 is not taut in Figure 7b. When the
opening puiling cable 87 is taut, as indicated in Figure 7a by an arrow on
the opening pulling cable, the opening line portions 84a, b are also
tensioned and consequently the fixing points 83a, ¢ are pulled in the

30 direction of the fixing point 83b. The slats 81, 82 are deformed thereby
and form an eight-shaped opening 80a, b through which the air in the

internal space of the kite can flow out.



25The second deflection roller 86 is connected to an opening pulling cable
87. That opening pulling cable 87 is not taut in Figure 7b. Wen the
opening pulling cable 87 is taut, as indicated in Figure 7a by an arrow on
t he opening pulling cable, the opening Lé&e portions Ma, b are also

tensi oned and consequently the fixing p ts 83a, c are pulled in the

direction of thedlxing i at s ; ebarded by
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Arranged.ab t hqy i ri.i | YOf [ Sm i Ki ng
ol o o odunis %0 a8 BUReH 4e, B 1R Al GolFRE SRR SR ¥ O
t he side walrban8éd,cobfiglitetidroakd mfsaptiat eoridalbacomergimgearrahgamenhef 26e gui de

rails 95a, b.fromthe unl ocked. position. sho in Figure 10 into a |l ocked
bosi L on i n 5 SIS da BBk Tener B otk sdterbesd I Peardreite
| ocks in posjpaicemaa kite head which is arranged in the receiving space.

Arranged at the bottom of the receiving space in front of the abutnent wall
93 is an openi ng W& Waraensxt ands ve Ptofinghmedenisie 96 euporringevi ce

o o ST A U b 0ol 55, S0ty i
particul ar fmechdrigmrie describediin futiberidetail hereitiafeart ed i nto the receiving

Arranged above the horizontal and vertical pivoting mechanism is a

locking plate 94 which is guided in guide rails 95a, b extending horizontally

along the side walls 91a, b. The locking plate 94 can be moved along the

25 guide rails 95a, b from the unlocked position shown in Figure 10 into a

locked position in which it closes the receiving space 92 from above and

thus locks in position a kite head which is arranged in the receiving space.

Arranged at the bottom of the receiving space in front of the

abutment wall 93 is an opening 96 which extends downwardly through the

30 coupling device and which is arranged in such a way that it guides a guide

cable or a reefing/guide cable onto a deflection roller 97, as can be seen in

particular from Figure 11. A kite head can be directed into the receiving



21 space 92 by nmeans of the guide cable which is threaded through the

opening 96 in that way. Figure 10 diagrammatically shows the docking
or retrieval procedure and the | aunch procedure for a kite 410 on a
coupling device 490 arranged on a tel escopi c nmast 500. As i ndi cated

by the doubl e-headed arrow A the kite 4@ with a kite head 492 at the
| eadi ng end is approaching the coupling device 490 in a strong wind, in a
hori zont al sihacect92oy Inmeand of cise guide kiabée hwhidh4B2tygeaded throwghhthd r ont

into a recebé%@?qg%:ﬁqetzlangghat nmovenent is guided and 10 assisted by a

gui de cabl e ble 463 is releasably fixed to the pulling
cable 443 in nor Fﬂ@luréI]JOgUtag@a)mmticxarNyaermzwsafheadothagmﬂ #atrigvala;lnlo&:ehaSe been

haul ed in, renopve mthe pullin Qabl 443, hr ou t he openi ng
466 in the EORANEBUAGYPES emhie b HEn 4589 eHOURING dA 480 Trribethe
recei Vi ng sgReetASoplOiRt dpabl e- headed arrow i dentified by B specifies
the direction in WhICh the kite head 452 is retrieved in "1%? wi nd

conditions. In tﬁﬁsndtﬁéted pyi thendewldedisadast arnew R the kisadtdswithpapidte

i ntroduced i C S i hedly
forwardly ahgé downwa Crbes gﬁ‘é I\ébaglgsBﬁq'qs'%rgﬁdﬁﬂga%%dt:%r r on:gqhgglr?tbl 6;3’1 bé; C
shows the dstrrenglwmd; im akhc:rizomltm dirgctiomeath #48 case tthpikial hgad AbRAgasdes To

k he | h f bI k I
pvier dl y. W e TEORE e Eer @V RBne e 020 TR MY ST nioGeiHEY e

Figure {® SB@M&e@I ¢ gank cshider63.ewWHe 8ald‘e0é'ﬁlér%3?|$§/r@1éa§é9&yvﬁ>té”d Bokite
head 552 coupl ed thereinto. The kite head 552 includes a front portion 25

552a and anthf BHUECeCaWar44bm nerMabiight nperatiengide aftairthsoPlion W% | s
set back atpilsg, 'ﬁdﬁééfeﬁe rtefﬁwcf\fe'ﬂoﬁ'g?n ttﬂetﬁlﬂllﬁ? %BI@Q@%' (t{jésééga\:h%?uéﬁ‘

there is a step between t é front and rear portTons 552

| ower recei thengpeniniga¢@6 ot thaeoupling vdeng:esmeaagnensatﬂlrthﬂ Hitel hetadt 422 f r ont
end with a ti 598 C s shaped in congruent 30 relationship with
the step on&tﬁéﬁé rﬁggle HQi That configuration of the receiving
space arsl the k|1_r|aem@@blaaae“aﬁeuhatrotmed@tt&dwmdBcaps\ecfmwtthg gieegiomtim t he

receiving Sa/?w(i:c 1|:he ﬁitgl reia%jo%iilis retrieved in light wind conditions. In this case it
is necessary for the kite head 452 to be introduced into the receiving space
492 in a direction which is inclinedly forwardly and downwardly.
The double-headed arrow identified by C shows the direction in which
20 the kite head 452 is typically launched. To make it easier to control the
launch operation preferably takes place upwardly, that is to say in a
perpendicular direction of movement.
Figure 12 shows a sectional side view of a coupling device 590 with a
kite head 552 coupled thereinto. The kite head 552 includes a front portion
25 552a and an elongate rear portion 552b. The elongate rear portion 552b is
set back at its underside with respect to the front portion 552a so that
there is a step between the front and rear portions 552a, b.
The lower receiving surface of the receiving space 592 is provided at
the front end with a projection 598 which is shaped in congruent
30 relationship with the step on the kite head 552.
That configuration of the receiving space and the kite head means

that the kite head can firstly pass into the receiving space in a horizontal



22 direction of novenent and then, after abutting against the abutnment wall
593, can nove vertically downwardly. A locking plate 594 is shown in
two positions in Figure 14. The position 594a represents the unl ocked
position in which the kite head 552 5 can be noved into and out of the
recei ving space 592. Displ acenent of the2¥ocking pl ate 594 forwardly causes

t he | ocki ng e t e LAg [\ ; i+t t he
| ocki ng pl ata?e%@ni (gf Q‘%S’%Ensée %Jﬁag\%éb'?hgﬁ%ﬁtatghﬁtreﬂ?ﬂ%%é?bnsgrrltggt uugﬂﬁgvgﬁps t he
kite head fr5®B, manmgoablverticalhppdewopaadisl y. The kite head is thus | ocked in

t he coupling devigc abutti 10agai nst .t he proj.ectio i t front
kite head porti orf® gggér'\g.éjla € é’h%gofT 4l éallpaﬁﬁgﬁ%bgl 'Byégﬁ'(‘;%\\n/sf% k? & 610
with two ai rpdsitictk §9anaRipheserfid e nlackahgesitionoimnghidhetHeokige thedidnB52
centreline. The air intake openings as viewed in th§?| ongi t udi nal |9?i(theCti on

of the kPte @NPartuegedte @ndruy &fiheaicgetig FPsR 2of- &RPIPESIENE Bt
shown) . ~15Figulifg Iiafd! GoRCforaPU Ba GUsPtH i HatBod r%éoh%t ﬁlﬁ’é‘ﬂb&mﬁg

devi ce incl ude_s"_%?wo cover p(i ates '699a, b which are fixed e coupling
gevu ce in sydsittorn&94bhaln thetepositien khe éodking iptate st isddisposert abeviplthfig
evi ce 690, the V, r e alr_ ilptake . j P o J Lds a
further 1 nt A8 SPSE 52 BHE 1 pRbLorsS) LB HUROToRE MRind a1 AERE
facilitates dpveardbapamhat kiee hefadr sethiusgotked ki tee @&bOpling devicknbpctbhudtingg

| ever is arranged in the reqi of .the kit ead and is c led to a
cl anpi ng%de RS St etR{QJQCélQ?\ %8 |W'Hbg“eo5°f‘ﬁ§nf*3beﬁ%n%‘?r&9f‘ bl e
respectively. W‘Q’i%&ﬂée 18" afddrenfrhetienty sRowoup! ek te1d hatimslo brathtake
actuating lever 672 is pivoted by bearing against the mast head apd

25rel eases (ARENMNGEMH20G, det1ar6anedd (afeuRH aifisi INaiRidied. centreline.rj §lIFedir1za -
Fi gures 10 AL cpanirERnas VMR RG] Rnd R B . B R e
per pendi cul artgnded tdtheledft end@be aightfdfeekite isgclli(pot shewie).mast .
15 Figure 11 further shows a coupling device 690. The coupling device
includes two cover plates 699a, b which are fixed to the coupling device in
such a way that, when the kite 610 is coupled to the coupling device 690,
they cover over the air intake openings 620a, b. That avoids a further
intake of air into the internal space in the kite 610 and thus facilitates the
20 operation of reefing the kite 610.

An actuating lever is arranged in the region of the kite head and is
coupled to a clamping device for the reefing lines or the reefing/guide cable
respectively. When the profile element is coupled to the mast head the
actuating lever 672 is pivoted by bearing against the mast head and

25 releases the clamping action of the clamping device.

Figures 13a - c show the mechanical connecting device of the
coupling device shown in Figures 10 and 11 on a mast. A plate 700 and a
plate 701 which is arranged perpendicularly to the plate 700 are fixed
rigidly to the mast.

30 Mounted rotatably to the plates is a rotary shaft 702 connected to
cantilever arms 704, 705. Mounted rotatably to the cantilever arms 704,
705 is a deflection roller 797 which serves for deflection of the guide cable

when guiding the kite head into the receiving space or out of same.



30Mounted rotatably to the plates is a rotary shaft 702 connected to
cantilever arns 704, 705. Mounted rotatably to the cantilever arns 704, 705
is a deflection roller 797 which serves for deflection of the guide cable
when guiding the kite head into the receiving space or out of same. 23
The rotary novenent about the rotary shaft 702 is fixed by neans of a
danmper el enment 706 which is fixed with one end to the plate 700 and with
the other end toThe¢afaryIreoeemanihabont Wie e9tain shaftn/ (% is fixediby gneds of
cantilever gr r%@ér element 7HEe WAL ARBAT With Ognd R4S H?E\rﬁ% gﬁat‘% 90505@
nmovenent of the Coupling device about a vertical axis. ranged at the
front end ofithhtheather endr tarnsamildyer7@bmi 02 whiaht imgumeid igeditiocthe
permts a sli qt i vot vement of two cantilever arns 708, 709 about a
hori zont al 8§ﬁ§9v hat™ égg?ve pi votability about a horizontal 10 axis
permts @ certai mheegstaey oshamb7bpt yhiprpdriatdid epivotdl henssenpdred ofontge t i on
and thus serves to relieve the load on the kite stick when forces act on
the kite, whPeMincGfAeHee @ResEd Yoticakarpl e by gusts of wind or novenents of

the ship. | Aradiel! O thBFrbhi €nBR8r R |GhtflN BinBi 29, 37050 AR ofRPU!

t hat axis.
device which permits a slight pivotal movement of two cantilever arms 708,

709 about a horizontal axis. That passive pivotability about a horizontal
10 axis permits a certain degree of mobility for the kite in the coupled
condition and thus serves to relieve the load on the kite stick when forces
act on the kite, which can be caused for example by gusts of wind or
movements of the ship. In addition the kite can be let down by pivotal

movement about that axis.
15



1. Alaunch and retrieval arrangenent for a profile elenment for energy
production by neans of traction force, in particular for driving

wat ercraft, said profile el enent haV|ng2é bar el enent extending in the
Iongitudinal direction, the arrangenent including: - a mast (500), to the
upper end of which is fixed a mast hgﬁd and - a coupling device (90) which
is arranged at the nmast head and whic LégM?otatable about a vertical axis
for coupling the | eading end of the bar 10 elenent to the mast head,
characterised in that the coupling device includes a receiving space (92)
which is delimted by two vertically extending side walls (91a, b) and in
whi ch the | eadi AgAdRENEBEPA rstriewel manw@#ahgorcarprpéler@l@memofoamemw chis

delimted anf i d 15
towards a Eeco Cgl%lq b zﬁ(;%% F sig‘geé\ﬁf c@‘?eg ngﬁb@?{ ggjrﬁ.{ejr‘o/ﬁ'!dor\{‘éar%]?%cr ereto
and upwar dkgidi srmfpenelfementhélaiv'rltg @dbari elenoéntt leetérediag nig émel lohgithdinaar

el ement frgmthe side or abov 2. A launch and retrieval

ar rangenen Irecian thﬁgartranngrg min%%%fpgct erised in that the coupling device
includes a VGFtLG&haQ@((%C{ﬁQa)théb?ver%d/@ﬁ whidhhie haid &ineagtHea@@ani vot in

the coupled condition unch and retrieval arrangenent
according to cl a@nsMPHRgrdRMies (2@0which isAarranged Rt she @%’%d’lﬂ an® Whidgpr i ng

el ement angf pérafatlie"RE6ubeUBRIcA AR bP cdu 2 n§! &% | II %Lgrﬂi o ttl'%ebépum ed
t or of the

bar elenment into a reference angular orien n or anpi ng
pi vot all Onpelemeent tof thehmagb hbad, el enent . 4. A launch and retrieval

arrangenent acc ed| cI ai characterised a
| ocki ng devi ce %%a@?ebr seld0 tﬁat ttﬁ% ijo Qpe e 'Hn@dﬁgr? {SH?%{FI‘%/ sB#%nt ed
alngul ar gg(s{pzh)i @hich is dendmﬁed bﬁ’l mmﬁérti@dmﬂlzlr@ttéhﬁv@ suaérw?mﬁ(\mi tf]ycm GH ngI Ito
claim4 racterised i at the | ockin vice includes a horizontally
di spl aceabl"’g1 @l @%E@dm%ﬁ@até@@&)o':\FH?mr&'ﬁg@@ttqﬁé R peFeIRsEANA QVhiERi®n of
; ?rea:] egrer:e x?em&ﬁaceow&@ laOGikét GioRizbARAICERIBL bPNEnORBAEMEAL iWhIRTI8Y! S¢ki Ng

915 towards a second horizontal side which is in opposite relationship thereto

and upwardly is open for the introduction of the leading end of the bar

element from the side or above.

2. A launch and retrieval arrangement according to claim 1
characterised in that the coupling device includes a vertical axis (702) about

20 which the bar element can pivot in the coupled condition.

3. A launch and retrieval arrangement according to claim 2
characterised in that the axis is coupled to a spring element and/or a damper
element (706) for the elastic return of the coupled bar element into a
reference angular orientation or for damping of the pivotal movement of the

25 bar element.

4. A launch and retrieval arrangement according to one of the
preceding claims characterised by a locking device (94) for locking the bar

element in a horizontally oriented angular position.

5. A launch and retrieval arrangement according to claim 4
30 characterised in that the locking device includes a horizontally displaceable
closure element (94) which closes the upper opening region of the receiving

space in a locking arrangement and opens it in an unlocking arrangement.



25 6. A launch and retrieval arrangenent according to one of the
preceding clainms characterised in that at | east one cover flap (699a, b) is
arranged at the mast head, in particularcat the coupling device, for
covering the air intake openi ng of the pr ofi I e el ement when the bar el enent
is coupled 5 to the nast ch and.retrieval

arrangement accérd néaqqf%,@cbfrefﬂ%vqu QE@@gﬁ@%] aPREONG & NS Mt hat

the mast i pre€ddfhgofhied 'cMaﬁaﬁt@ﬂﬁa&:bhrﬁf thag at akascbabl ovandiay (699alab) @s about
at | east one axis. . A launch and retrieval arr%0 enent

accor di ng @érangedodt the nlaﬁtmﬁ@@'edn Prerdpnet the fonptiag CRYFS, 1oF RAYCH M@
profile el gRenk- o0 gé@gﬁnp of the profile H%‘Pﬁéntf\hﬁéh l%h@ Hafetdmedd ) compied

extends in a transver ection and a | ongitudinal direction, a
| ower fl5eX|thtbeIra§s!IhQaldl.2) whi ch extends parallel to the upper |ayer and
which is connected to the upper |ayer by neans of a plurality of webs 15

(121) extending ;0 1 I8P SerdbifcLhaRdAinddie EOIIE & RMor then
ween

air-filled internal space | ower
| east one arecedihgkstaiope ohag ctdresiat d) trhantlmpmsju|agebascop|oalﬂw£xtenctahhal

Zgggg ofsalt %@opené&%ﬁglqn ar hﬁag&% abbout a%qeagporveu%%%l |y parall eI_ laeadi ng

plurality of pulllng lines (140a-f) which are fixed with a first end to

spaced | ocationg, op t&endw airid eregtievantaremgemdnth aaterdiognactatd voft hha
second end to a pulling cable é1434/ for ggnnecg_l n% the profile elenent to a
1i7e 3t 4 fle

wat er cridf t praseding clalms ghpragt inpEhatdaeiRign QUEPMP3EE) which are
fixed at a first ﬁ@ﬁger ?IB%HI Yéf'y}'e? @lﬁ%%hlﬁ\ﬁt&t@rﬁ@s Wi GPRamfverasi aneedon 0

reduce or increase t Size e profile elenent by reefing or unreeling
t he upper and ammgltucmyair@,rectlon

- a lower flexible layer (112) which extends parallel to the upper layer
and which is connected to the upper layer by means of a plurality of webs

15 (121) extending in the depthwise direction of the profile element,

- an air-filled internal space between the upper and lower layers,

- at least one air intake opening (120a-d) for supplying air to the
internal space, said opening being arranged between two mutually paralliel
leading edges of the upper and lower layers,

20 - a plurality of pulling lines (140a-f) which are fixed with a first end to
spaced locations on the profile element and which are connected with a
second end to a pulling cable (143) for connecting the profile element to a
watercraft, and

- a plurality of reefing lines (260a, 262a) which are fixed at a first end

25 to the layers and/or webs and which are adapted to reduce or increase the
size of the profile element by reefing or unreefing the upper and lower

layers,

9. A launch and retrieval arrangement according to claim 8,

30 characterized in that the bar element (150) extends in the longitudinal
direction of the profile element to stabilise the aerodynamic profile, wherein

the bar element is fixed to the upper and/or lower layer and/or to a web and

at the bar element at least one of the reefing lines experiences a change in



9. Alaunch and retrieval arrangenent according to claima8, 30
characterized in that the bar elenent (150) extends in the |ongitudinal
direction of the profile element to stabilise the aerodynam c profile,
wherein the bar element is fixed to the2apper and/or |ower |ayer and/or to
a web and at the bar elenent at |east one of the reefing |lines experiences

a change i direffonliffentd edefiiPihe gereibhn@eoaneniientéxaand G ahe Wharndvepxd ends
in the transverse gi&ectiﬁ@ of the profile element of the upper or | ower

| ayer respBEEFNRD T EPeMreHe elerient ¢fding: uRRer pelqwersleyendeshartively frest i ng
[ine porti g&?gil) i t Sehd & OFKH iinal n&ttioBC4 : t hat
the bar el gﬁrr%(rﬂ ( ggﬁMS%gx%nggﬁoﬁ?@' g@grbaﬁwgﬁét%ﬂkl{@ngﬁ&oﬁ‘}%@

| ayers, ineptandscin gneolsingitvidénaladirattion oind/iee thatgthe dfart Rkemeryte(350)

10. A laun rj r [ 0. r dj ng

ol aims 8GRl L ohBYE ot FAPRTRbrRSe She Ao Bor R oo G e o
whi ch al | seEcdofltlentsgoh dfftberlepdrisng | i nes (262a, b) are connected, 10
characterised in that the central reefing cable or the second end of the

fi [ d i di ' whi ch i elafi
[ ansver se i odPi gh BENERGERS of Vel SRAMUSSCH ARsRElonta i auals fo

symetry, pfecediy aimsos, 9y dBRIprising ROBRAHS! +e%¢mgnaatﬁeomf39,tb@tﬁéqiriste
el enent, and the central reefing cable is rel e_asablil (244) fixed with its
15 second &RE Yeiikbnall recend endsnaf se saafiegdiness (267a@, dEnaracopuestedy

cabl e i843lh§r‘éc§é+% édlairY"ac}ﬁﬁE %& EQ&rSP%?ﬁ’ﬁ r&fid g lf’i‘%"sf‘ecpﬁa afvd V6t five @

gui de cable tor the launch and retrireval of the profile elenent.

11. A | auntdefingd lirstsr i @ganhdsiexsenrtnenta adicectiomg wibichhén praetidin ngo 26hel ai m

10, transverse direction of the profile element is disposed in the axis of
symmetry, of said axis of symmetry, from the leading end of the profile
element, and the central reefing cable is releasably (244) fixed with its

15 second end between the first and second ends of the central pulling cable
(243) in such a way that the central reefing cable can serve as a guide cable

for the launch and retrieval of the profile element.

11. A launch and retrieval arrangement according to the preceding
20 claim 10,

characterised in that the second end of the central reefing cable is
connected releasably and preferably displaceably to the pulling cable by
means of a coupling device.

12. A launch and retrieval arrangement according to one of the
25 preceding claims 10-11,

characterised by a cable clamping device (270) in the region of the
profile element, which is adapted to releasably clamp the central reefing
cable or the reefing lines.

13. A launch and retrieval arrangement according to one of the
30 preceding claims 8-12,



characterised in that the second end of the central reefing cable is
connected rel easably and preferably displaceably to the pulling cable by
means of a coupling device. 5 2. A launch and retrieval
arrangenment according to one of the 25 preceding clains 10-11,

characterised by a cable clanpin evice (270) in t region .of the profile
el ement, which {ageeptiaed t'BEéF %&gSB?tyf’Eéa’rPﬁ) pﬁeg‘egqgﬁyradﬁ’)lqrggw HE) Sl e or
the reefingd RS prefefably self-liGRBRGHigHaIS@EmePts, hate aﬁrah?ééffatodh@ Bating
preferably a plurality of signal devices, preferably self-lighting signal

el enents, @ablearranged at the pulling cable. 14. A launch and retrieval
arrangenent according to claim 12, 5characterised in that the signal

devi ces have re j ' A prakes t§@ldiml imhting

al I round positi gln@p?é%s?heavﬁ (%Eﬂaeygl ?IirF?(e éring tEhe pu I“lyng cébl e alternately

at a spacing of about 100 netres. ) )
5 characterised in that the signal devices have red and white signal

elements, preferably self-lighting allround position lights, which are fixed to

the pulling cable alternately at a spacing of about 100 metres.



