; e3ek#hT ! " 6" T#HKNA* 159159* W nd power machi ne The present invention rel ates
to a wind power machi ne for production of energy, having at |east one rotor
el enent which can be driven by the wind, and an output |oad, in particular
a generator, which is connected directly or indirectly to it. Wnd power
machi nes such as these are commercially available in many dif

and enbodi nents and are used for the production of energy, |*|\“\@\“mmm“mm
for electricity generation. Conventional wi nd power nachines e *%erggr ally
formed froma pylon, to whi chWingypoweat machimet is fitted such t A it can
rotate. A generator, possibly a transm ssion and a rotor el enent connected
to it are nountethe rptdssnpylovent taehrehdteTheo rotwing! gowa: mscHihyen by
the wind and transmits a rotary novenent, possibly via an internedi ate
transm ssiwnpradvetity vd ergemaratlaviihi st hasashe odies atvant ageeibat t he
wei ght of the generator, in particular of a very high-power generator, is
at a verdpifityhCpavdpe &id wesr ybxevdree wiafl | atridbnenofewpwcloashenithe

wi nd |oads are high with very large wi nd power machines with tall pylons,
so t hat ptar'?btlvﬁ‘h]d"“gov%r gr%f?:%’r’%’%o%st"”b’ec%vm ¥thetPpected f ldineetHy sadvant age
is that .the heav ight of the generator, in particular, nakes

i nstal | at'l ‘?Fgcr]é’\c,}%%i ult since costly cranes are required in order to
fit the pylon attac o .t he .pyl on, -2 further disadvaptage is
that the nai nter?saliralnc&e]n&%&'ﬁ&oﬁ&at%el%eesne?g?gr aﬁndﬁ‘ﬁ??eaﬁﬁreop??%f‘%lfcbﬂfflﬁe

i nt er medj.Aaj: sa.Ss e ,$ C |1 ed t | e | on _attachnent,
and thecgn‘gqfl%%ak{]lgcghpz{rl%ngﬁ%ﬁg%ght%o %%1 rlésre ﬁé p%/ o%&%mé)%%%wgﬁ‘p, WhFch is
ti me- CORSINH ngfo§pa£ﬁepaﬁkédﬂuﬁioh' kew se 30 be ity ansnariah up iplo the
pyl on attachnent. A further disadvantage wi thi ¢onventi‘onal” W hd power

machi nes 1&fc i ingh RAr ksnésat Dot , BBRGchPEoME DD IRBEES, RNe rrvaeéryirhé%haré hey
must be switched off owng to the very high rotation speeds of the rotor

el ement gdnereridey fornpgdverdm theyidied, poverh @chi nesldd Wk ©sehhdting in a
correspondi ngly dangerous manner. Furthernore, as is evident fromthe

Wei bul | fditsterd bstichn, tbaty ijui tanspectéte. wiknd gepectatargr pangeploans be
used and converted to a power output optimally, and this is

di sadvarkragenissiprg ianther dpsadvahengbti sonhettedl yoa iquidmee spamfed
proportion of the ener gcy is utilized, by neans of conventional technol ogy.
Fur t her gy £PiG RY Lsonet - such as these nust be positively
controlled in particular with respect to rotation of the pylon attachnent,

which |ikew se Mol LT SR oftridien &bl tindrangriesammityent i on
is based qn.the object of providinng a w nd paower chi ne of the type
ment i onéd G at]Y S elrc%i cPvOeSrSchHég e &t &%We@ﬁ%t%m]ﬁﬂy‘%&' nmeans
of whi C'Eiih%%%t"’i@% Df eq,{bgtragcyoflmi ch is taken fromthe wind by the w nd

ase

power machine i"s 1 ncr significantly in - 3 a cost-effective and

ef fective nmannerphis0 Hhat the MeRIVar®fddeCi eASY @ W ROVEE ﬁ%ﬁ ne is

inproved. A further aimis to mnimze tHe nal ntenance costs, pro ion
costs ar@rdisitald,atiwnpgestsulandoifo 4 n@éﬁylSEigHepBQ%f Tg%‘r'lte@étt&r}d jdfe of
the wi nd power nmachine. This object is achieved by the features of patent
d ai m 1aandabywdhe heahurbsvel, t hadot heryi ndeperdesscpal ebt ofkaid®dten and ' 3.
In the present invention, a rotor elenent is connected to a hydraulic punp
ei t her diccegt whegr e meiants lofadkn and dvingdiwatteh tweansisasjeowiind gasdecase.
The rotary novenent of the rotor element is converted in the hydraulic punp
t o hydr #gidhdnssessitl, tidilchrytopassee tithath sbepwmindagovea Inawsivhi ch
are preferably routed in the interior of the pylon of the wi nd power

machi ne™§h £ Fasddr&sh.cfthe hydraulic pressure is preferably supplied to
a converter, which_converts pressure energy fromthe hydraulic pressure

that has been bdi | TUEphed S1S6CYAY CREFerent PRt oS ReR WY i Vel d5ired

tput |oad, ferably a. tar, The hydraulic fluid.is,.supplied back
o the i auf PEERARE T n e SO A enmuit (ot ARSSBOPaR o & Tokr n

i ne. Mudisgld g PUIPBSUERSRS ! haShdY €. £ONILARI ALY §rabigL afd mpre

cost-effective, and are easier to produce an 0 opera an conventi onal

bUDS oAR L e Eh A ST M B Dy BA T t Aehmont of a wind power o d
AR
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machi ne quite easily, and with virtually no mai ntenance, and can be
connected to a rotor shaft of the rotor elenent. One advantage of the
present invention in this case is that the output |oad, which nay be any
desired output load, but is preferably a generator, can be arranged cl ose
to the ground or in the base area of the pylon, or in the ground area away
fromthe pylon. The output |oad can th2n-easily be maintai ned and repl aced,
if necessary, in the event of wear. A further significant advantage is that
two or nore wi nd_power machines, possibly also of different types or in a
wi nd park, can bR &otdereditRItaNtAIRy &S coheér tidre analinbendarcsi mglrk
output load, in particular a generator, so that only one generator need be
provi ded®? n W&dePepgratesn ' thé FRIEORE adifor g9t Hdte | dnpesagcdater om

t he hydr@ulic gungs tolelec%rLcaI ener%%. This all ows w nd garks to be

desi gned- T OpEPAL 2UCRNG - FEFRtailfe F3HE 18 L WY det abl§ PBheR gg§achment,

Furt her , Lt _h nd to_be adyaniageous to inpsert restriction
elenentm¥% 0 %%% ?ﬁ%ggﬁngggﬁtrBFrEBPBS¥eS$alﬁ ngtiﬁﬁpﬁf iﬁﬁﬁrdBVlPB i mit
t he-rotaty of r ot e n jtical _rotation speeds, which
restri cﬁ%ﬁg%%gﬁgﬁf cgtrllﬂg:g co%troﬁlgg éﬁ%ﬁ{l&“ﬁé{?'a %Ip»l alP3otor BREfent
speed capy u dpy¥i rates: o e LGE Thi s

al | ows tﬂ%p§%%5§ %?éﬁeﬁ¥ ?géggpék?ég g%rétgg gg?yﬁgggﬁly?EaﬁbhgﬁF'mear and

at | ow cost. Thege fiugther ef 5LiRnmnesd thcg%hkfxém%?am &ﬂwep};be@a'

brakes. The insertion of controllable valves into the Iine as we as the

return Imnaehioes posswbhyl parkbeiBydhat| i gheumphét Gehél, spbs@sakbawgethe
rotor elenent to be fixed such that it cannot rotate, and the w nd power
machi ne thgh be St cimegtonben switcipte® arfE costinegf fect itk MerAST , hiighhout
any wear. This is likew se intended to be within the scope of the present

i nvent i ofetahkorcopecds ofietheesenori avenenbn is atderi hbepdedehd cheer the
fact that a punp, for exanple, may be connected as the output |oad. This
punp cariRA udayes omagkaRebe, LEYN pesEivadeEingo BN r ésegovkesphndhngdyat a

hi gher q$§%g¥ | evel in order, for exanple, to drive a turbine, which is at
a | ower Tahe PRREBhnected to a generator for electricity generation by

means of this er.that is at a higher |eyel, for_exanple at peak | oad
tinmes. By way of BkaRprB°Tthis 3o en%ﬁg@e% bef i 488 vel§igutékl y at
peak | oagl t. ' f X e, the.w.nd power machines are emtting
relativgﬁf¢%g§%&$éﬁ’o§ %gtggg%ﬁugkeg&gthﬁgdgiﬁQﬁf T bR RR, CPR

parti cul iy N ardon =t sig i S il possible_for

t he mﬁnéﬁioézgﬁngg%|é§%w mf%ﬁlggri ?§98¥26%§g%§n%43¥%§;%(§i?ﬁ hghé5ent of
di fferents pawehdvev@lageolisndsa @Gy ViDEa@VaRtapeak d oadati gﬁsl Wth the
present invention, it has also been found to be particul arly advant ageous
that twoywitespedydfaubrepPuPSn of €he Céfle By ass06t i eded t Byamshngl e

wi nd power machine, in which case, if required, the hydraulic punps nay be
subdi vi defl convedtfibradntepbwel ogyousir theamord,vivdal oy Auhkeh pHEPS can
be driven or regulated on the basis of the rotation speed or as a function
of the poiehr @stpuiedt sty doer polsdrrevielysoceharol hedr diorpateirenlacan be
driven even by very high wind speeds or extrenely | ow wi nd speeds and a
rated rotsfh oF aSRARE c&® bEotagupat edf itheapvilom apttsshmehked, wohchhe
basi s of the punps whjch can be connected._ This allows the energy yield to
be opti Ml IFE M PEYhYeS 1ot he F@f bePPtEPstFPmRAe¥htYso that an opti num
yi el d and conver wi.nd energy are possi bl e o¥§¥ wi de ranges.

ion of th
Furt her nor e, itlﬁg% BESH $hund V8 5é v afit 242t Bt i 0°BdeFbssPhl e to
supply t e gutput i o r rrators fr one_or at_Jleast t or
nore w <E§&%ga%ac%in§g%dso%g%§? t gggﬁgﬁhtcviaﬁgh%r'%@ﬁ%rdT%?glggﬁgﬁe
oper at edun i {; A LHI LAY chiM &Vl LR SATHEOIMEIHSY SaPBaEvERELEIRONU DO ¥y
power - out put specific or pressure-specific basis. PR This caSe, tor
exanpl e,ng@aner aE ok iean the pmirded neﬁéiggr fRL cROYRY Uudtrigyelgeand in
different quantities, for exanple 100 kW 0 kW 350 KW etc, 1n a wnd
park, angdim@nbpethenneatepotiereetddhing a Nuidere e ity POIEEaRBTHI DRS, SO
that small generators with a relatively | ow power output can be operated
optimally and with optim zed efficiency for I'ow power output ranges when
there is little wind. This is | i kewi se intended to be within the scope
of the present invention. Furthernore, it has been found to be advant ageous
that the very light pylon attachnent 4 neans that there is no need to align
it in a positively controlled manner by neans of electric notors or the
like with respect to the wind, but that it can be operated nechanically,
possi bl'y by nmeans of rudder control. This is tikew se a considerable
advant age of the present invention. Further advantages, features and

N S - N o - - r 1 -, e



Figure 3 shows a schematically illustrated plan view of a nunber of w nd
power machi nes; Figure 4 shows a schematically illustrated side view of a
further exenplary enbodi nent of a wind power machi ne as shown in Figure |;
Figure 5 shows a schematically illustrated side view of a wi nd power
machi ne as shown in Figure 4, connected to a nunber of generators or output
| oads; _ g _ Figure 6 shows a schernmaBi€ally illustrated plan view of a
further exenplary enbodi nent of a number of wi nd power machines as a
further exenpl ary enbodi nent as shown in Figure 3. As is shown in Figure |
a wi nd pwepPsaehifretRY cactitd defifectivhe nannem,i oo hadas psionotewhildh is
installed on a base 2. The pylon 1 is seated on a pylon attachnent 4 via a
beari ng ®f Ehehtnay seEhat Wandi povar pechiee dadimpeopetentafuathaenein s
fitted wth _at |east, one rotor elenent 5. The rotor elenent 5 is driven by
the wi nd"Subf HAHH12§ oFéﬁe@%&na@%t%?S%%af Predustdondi¢rEt® aned

invention, the rotor shaft 6 nd hence the rotor elenent 5, are connected
to a hydﬁ%&ﬁ?ﬁi%ﬁh%n7go%'%’r%?gtF%nh?cﬁ%%%ﬂeﬁ?eo?owﬁﬁ POEBRtePBRARAELS and

of ther 6_al he hydraulic punp 7 to be driven and to
produce(géﬁéaggﬁié% %@%%gnﬁ%%hﬁ%?th is passed on via a first line 8. A
return line 9 i t hers e | Lkew n t to draulic_pu 7.
The line 8 and ?%%PéeFﬁP%Rﬁin£é9%%%§%g%%'t g ﬁ%lraﬁ%?gug%ﬁpcggpnggggbly
open int goupkihag , [ nsat f fﬁ?@£. n tional
rmverrent@loafalrghg %?Por%t%%%hﬁ%%?ﬁgg% téa ?ggpg;ct&{lg t he r%rgc?%ngy %%8&.@ A
restricteoiimd exvesig1d, in particular a controllable restriction, is
preferably inserted into the |line 8 between the coupling 10 and the
hydraulic punp 7In th8 ardseuwgh aimesritidd able valwerl? dmamaiiso bs
inserted into the line 8 additionally or alternatively, or, as is

i |lustratethéctdd gupealhydireséitopting ledshe?. ditrdct Il sur iy eneledst ofbe
within the scope of the invention for a pressure equalization device 13, in
particulatr alpressedeabguakirzasméasdont ailner each becdseser tBue i nroheryi ne 8.
The line 8 or the return line 9 are preferably connected to an externally
nount ed RO er 014 thghinaias ekritriet elist 6onKersedpdn |dmwl hBdpauléner at or
16, as illustrated in particular in Figure |, with the converter 14
convertiHﬂPRPﬁ?rﬂ¥%£ﬁﬁ£ﬁ%h%¥%§s¥¥%m YRIGE obtIcRAS BTt Fre #YdPatiPHE poAd 7 to
a rotary_.rovenent in.order to drive the output .|oad 15, preferably the
gener at or*a ,l?%sovgé?ﬁt8r8eR§F£F§aBﬁ¥CFPP%F5y?nﬂﬁiﬁyﬁﬂﬁéﬁ%ﬁrl%fcghepass
on the r that (s p ce ' k feeder.  17_ _In this c t he
presentﬁgﬁvgﬁtfgﬁ Fg%élggq#ntgﬂﬁég ﬁggﬁ%%g%déi%hggﬁﬁn%SFear?gﬁafngégﬁe

out put |1Rad-ahdrid NpRafkiugd af st Re-HeNenAater s&? l%&lh'ﬂ%t he pyhofyfe, Or tO
accommodate it there. A further "i nportant fea Ere of the present r1nvention
i's that wriectoutpHyekead ghibefyugenenakgy kG-drnthe nstrahlied neasby,is the
area of the base 2 of the pylon 1, or externally away fromthe pylon 1.
Thi's condiateriedd yoe@tusesl t hep wed gtrotdrpafidvendmt Di dh@epytONdatyachnment
4, since a hydraulic punp 7 is considerably |ighter than a conventi onal
generat any dedfred f onttipert advwead agepoéféhaebpyesant deneardtican | sSTheat the
restriction 11 allows the flowrate in the line 8 to be controlled exactly.
Thi s makegiaulpossibied Forsenmbhipt@, back reguttat eryditawkid¢ ipamp aicrthecal
speed of the rotor elenment 5. The restrjction 11, which is connected to a
cont r ol IR AThaATEACHIRRNY | Tikt3utaRPHPElatanreHish bk Eke: t he rotor el enent

5, in particular_ by limting the flow through the hydraulic punp 7.
Swi t ching of f, f%ﬁg%Q% f e gBWpﬁaiﬁPEHanéé pdh5eses, a5 a?%%g¥%%§?%l%

ily, f | b | i t | 12, which i not i1l trated h
Ve & ool er Bnf; Monhecr 8ot TEPEREIE: 5 angh e TnEaSERE fyUratrREBunp 7
st opped arg# bi,s ]faé@ RS, C&gore%iar%a 'mﬁ“{g@ led En%c%%_ngs} g@gt%lﬂg

scope of e present Invention e valve e 1nserte

line 8 apd{Ora¢Stdranl ikRe Sy fdH  SxRIPfe el WRRH hpgrt%%:iglci %H&Qs apgdn the

hydraul it punp 7. The invention is not restricted
thus be inserted into a pylon attachment of a wind power



In order to conpensate for pulsations in the line 8 and/or return line 9
and gusty wind |l oads on the rotor elenent 5, it has been found to be

advant ageous to preferably insert a pressure equalization container 13 into
the l.ine 8. In the exenplary enbodi nent of the present invention shown in
Figure 2, a nunber of w nd power machines Rl, Rz are positioned on a base 2
in awnd park, in which case it is al go-intended to be within the scope of
the present invention - 11 for wind power nachines R, RzZ of different
types to be operated in the manner described above. In this case, the w nd
power nahEmENR2quayehewveidgt ormnel enErit svitrtwhd Iy rievohaentadbatey angund
the pylon 1 and drive the hydraulic punp 7 in the manner descri bed above.
The cor r&xporeli pennépeedgtand retarnshafiesod niag betasedlementexanple, to
connect two or nore wi nd power machines Rl, R2 to at | east one converter 14
for an output |daee18dvppepeealsily Eheepneeaent ievessichatin hehbverakk costs
for a wind park can also be considerably reduced by using a small nunber of
gener at or$ E%@5’,‘3tort}f5‘|"'|I ?”e‘fpéﬁtngﬂ-%aﬁené‘fhd{‘%’r B8y \WfendD¥Ei e i br owbpPEtwi nd
power chi ne 1,.R2. The e fnplar enbodi ment of the present _invention as
shown i %3%0?%“ 171 BEE %F%é oW FARSHRABr eSS pdhErHBENFHEECREC RZ

can be ected in parallel via the lines, 8 9 to a conmon supply line 18
and conﬁ%%pfé%%g%&l?ﬁe%nlg,em%?%% Aredc ﬁn %?e@yi%nth%rcbﬂvEﬁ?egr§deThis
al so makes, it S} , r |l e, to provide pressure equalization

bet ween |nd%v?@%glfg%ﬁdt%%mgffﬁgghines R1, R2, so that the converter 14 is

provided wi th a seaticgus PLESEUIRANhE, CRAIINUOUS I UG quey | exgl | or
driving the output |oad 15 or generator 16. In this case, It is feasrble to
insert nepIRted )N VAl VESes8hPyf heni PHb vipbigt bEngsaB. It is also possible
for two or nore converters 14 with generators 16 connected to themto be

connected to twa furtRerofsirpriefiWamd ROWRINTERSDI DESthhl @h@erof omgreduce a
very high output power level. It is also intended to be feasible to connect
two or nuimed qeivert haadinds, opogetiel ut & so 16f t &1 fherevnveypes d4. idhg
invention is not restricted to this. In a further preferred exenplary
enbodi nevitndf pakk, picederke | AvenecbadasoshHovn sinFlgucentderdew rchgowner
machine R3 is illustrated which, as shown in Figure 1, corresponds

appr oxi fdt®l §1PELEnO WY pbaed miBhikPe tREUIRe @i peapsateris shathahe wi nd
power nacq[ne R3 has t or nore associ afed hydraulic punps 7 in the pylon

att achmétl %, PR BRPETALSE, N9FE BRI RY AP dy dPaGrre Tpifp A e RonkBet ed t o
the rotar_shaft 6 of the rotor _elenment 5 preferabl ia .a conmon
transni §5100 el enBnt” 22. tEfS%t "&dPBE u§fe§ie§|%€%&ih_ce Jﬁyéil%a}u]g]e%rpm%l E%r the
l'i ke may, l@cﬁ%@@afserﬁgﬁ%r ansm ssion element 22 in order to connect or

ein

couple t I vi dua raulic punps 7 to the rotary novenent of the rotor

S Serl g e e SLeBRE WAnd GRAIlY O BbTReB Skl WA Gl can

be sel ected. However, one Inporta actor wmthre e presen

inventi aairscd iedd tdee 4 nebivs dyadabyglr ashd £ QoS 7 can be connect ed
sel ectively, depending on the rotation speed of the rotor elenent 5 via a

regul ation devi cRu2themhbed, i $tl hkewbsenprreiedahle my avdeat dgedhe pyl on
attachnment 4.
insert a restriction element into the 1line for control
purposes, in particular in order to limit the rotation speed
of the rotor element for critical rotation speeds, which
restriction element can be controlled such that a critical

rotor element speed can be regulated via the flow rate

through the restriction. This allows the rotor element to be



- 13 A further inportant feature of the present invention is that the

i ndi vidual hydraulic punps 7 are provided, for exanple, in different power
| evels in the wind power machine R3 or in the pylon attachment 4. This
means that the rotor elenent 5 can always be operated at a rated rotation
speed which can be selected, so that this also nakes it possible to nmake
opti mum use of regions with high wind sterengths. This nmakes it possible to
avoid high rotation speeds of the rotor elenent 5 and the rotation speed
of the rotor element 5 can be controlled or restricted optimally in all

w nd st rierjied r drges ead hat witlsopoweraoutamat at el dwi somit.i nMikede i isall
wi nd strength ranges. Fromone to all of the hydraulic punps may al so be
connect dehe¥eEoEd P neeled of ar f epsthys peapyseconmenhioraknprakgsenbodi ment
of the present invention shown in Figure 5, a simlar exenplary enbodi ment
is used to show ThRti1R§®rbiCRDPE eobpueliehbe uslvesgénbepatbeslisecan be
connected to at lngt one mﬁ&ﬁ@gomer machi ne. R3, wth the individual output

| oads 15"t g8Reroree 4% he coMTeRBIRLY coft the dexdreasl DA, PWRPch are
i ndi cated h , Wth a,cammon.line 8 or retur ine 9 of the w nd power
machi ne %ig’ag%%ﬁnﬁ% SUSpI§S i s %Lﬁm%ﬁgo%ﬁnﬁeré%d?ﬁpl?%%hl§BaFn this
case as mel LLi nt o] th ifferent qutput |oads 15, or
generatd$§ %%?h#%r§8§g%%feg%§t§% iPﬁ%%gﬁP%ﬁﬁ[ﬂﬁéﬁiﬁénc?%sg?s?w%gﬁhﬁg
connect selegti o arteu Lth t abi J.i.ty to bhe controlled
via a lelﬁﬁ %oﬁﬁ%&Mﬁ%ﬁ$?%r?%égu%?%egggpgnggn%%&éryéﬁi6ﬁ?:sﬁ@%iy?%rbasis
dependi ngh o tike powey eyt e+at asts A i R3,

whi ch power Ol}t put is %ed Pirﬁ%éé{edéf&]or%%ofﬂ)i [%)qtrlécglsqﬁlry\ggg %ag?%emn?)%?ogﬁﬁe
supply lpdesdibt angvéet ism. | i ne 19. This ensures that, when the w nd

strengths are extrenely |low, only one output |oad 15 or generator 16 whose
power output is Thww ssopedofsatHdapresyet iAvehtsosase, dihe pomesnQugput,
in particular the generator, is used in an optim zed nmanner. In this case,
it is altsp ¢onendedet 6abe whehi a thepscdpe afxane gy esentbé neemhéotedas i S
illustrated in Figure 6, for two or nore output |oads 15 or generators 16
to each ¥ Ebaneetedtsepadt eTHisi Ruepntaas heviised, 2 fotro axenmwlre mote
hydraulic punps '7 and wi nd power machines Rl to R3, in which case each

i ndi vi dRHT Ry HAEPBWEP RadiASFERE L IV IS aks bat cantigNesd rezow helvepeci fic
basis via two .or nore hydraulic punps in order to, produce an optim zed
power odfbu?FdFﬁ’mh$%% §§§gp SWeHJbuaﬁ&YesﬁchFFélBﬁtpd@”#%hdéslﬁﬂanﬂ/or

ener at ofr e nnect ed individually, together,_in rticular
gont rol ?lacﬁ’fe]erGa%%pgie)I gggi vel Y HE Cont rof 8%\9@5’3 pr ‘for 1§fe‘fih?l‘?>}£trER
VEEI SS & =4l 4 Rﬁ%%g afen tor S ropea t ent orn File
refer encg(%r%l}azt!%% P t%:g ggp%%@%e?’#%% {'g%f E%H%{?as?ploq@% ejr:ﬁe“r?]%%rber S
1Pyl on346/2Baka 3 ri I t 3668 | @n C n ot o
eIenent38716%ot%?Qghgﬁ?ngggfwgggglic ﬁ%ﬁ%4%§ég%%ge2%$4%%éﬁgig’ this

|i ne427 %50 gy 64 Rest 1 6¢ i @ eF & ALl Vipd I Bil 3% eeSHE €,

equal i zati on cont ai ner467914Converter4715Qut put 1 0ad48R1W nd power nachi ne
if, for example, the wind power machines are emitting
relatively low power outputs. Thus, overall, a wind power
machine, in particular a wind park, can be designed which
also makes it possible for the wind power machine or wind
park to provide an influence in the event of different power
levels, winds, lack of wind or at peak load times.

With the present invention, it has also been found to

be particularly advantageous that two or more hydraulic pumps



- 16 16Cenerat or 49RZW nd power machi nel7Net wor k feeder 50R3W nd power
machi nel8Supply |ine5119Return |ine5220Regul ati on devi ce5321Cont r ol

devi ce5422Tr ansm ssi on el ement 5523Moni t ori ng

uni t 562457255826592760286129623063316432653366 - 17 Patent Cainms 1. A
wi nd power machine for production of energy, having at | east one rotor

el ement (5) which can be driven by thegwind and having an output |oad (15),
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gure ows a schematically illustrated plan view
of a further exemplary embodiment of a number of wind power
machines as a further exemplary embodiment as shown in
Figure 3.

As 1is shown in Figure 1, a wind power machine R;
according to the invention has a pylon 1 which is installed
on a base 2. The pylon 1 is seated on a pylon attachment 4
via a bearing element 3 such that it can rotate, and the
pylon attachment 4 is fitted with at least one rotor
element 5.

The rotor element 5 is driven by the wind such that
it rotates about a rotor shaft 6.

According to the invention, the rotor shaft 6, and
hence the rotor element 5, are connected to a hydraulic pump
7. The rotational movement of the rotor element 5 and of the
rotor shaft 6 allows the hydraulic pump 7 to be driven and to
produce a hydraulic pressure, which is passed on via a first
line 8. A return line 9 is furthermore likewise connected to
the hydraulic pump 7.

The 1line 8 and the return line 9 between the
hydraulic pump 7 preferably open into a coupling 10, which
compensates for and equalizes any rotational movement of the
pylon attachment 4 with respect to the rigid pylon 1.

A restriction element 11, in particular a

controllable restriction, is preferably inserted into the

line 8 between the coupling 10 and the hydraulic pump 7,
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It is also intended to be within the scope of the
invention for a pressure equalization device 13, in
particular a pressure equalization container, to be inserted
in the line 8. The line 8 or the return line 9 are preferably
connected to an externally mounted converter 14, which is
connected to the output 1load 15 or generator 16, as
illustrated in particular in Figure 1, with the converter 14
converting the pressure energy that is produced by the
hydraulic pump 7 to a rotary movement in order to drive the
output load 15, preferably the generator 16, in order to
generate electricity. The generator 16 can pass on the energy
that is produced via a network feeder 17. In this case, the
present invention is also intended to include the aim of
arranging the output load 15, in particular the generator 16,
within the pylon 1, or to accommodate it there.
A further important feature of the present invention
is that the output load 15 or generator 16 can be installed
nearby in the area of the base 2 of the pylon 1, or
externally away from the pylon 1. This considerably reduces
the weight, in particular of the pylon attachment 4, since a

hydraulic pump 7 is considerably lighter than a conventional

generator.
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Switching off, for example for maintenance purposes,
is also feasible easily, for example by closing the valve 12,
which is not illustrated here, via.a controller, with the
rotor element 5, and hence the hydraulic pump 7 stopped in
this way.

In this case, it is also intended to be within the
scope of the present invention for the valve 12 to be
inserted into the line 8 and/or return line 9, for example
between the coupling 10 and the hydraulic pump 7. The
invention is not restricted to this.

In order to compensate for pulsations in the line 8
and/or return line 9 and gusty wind loads on the rotor
element 5, it has been found to be advantageous to preferably
insert a pressure equalization container 13 into the line 8.

In the exemplary embodiment of the present invention
shown in Figure 2, a number of wind power machines R;, R, are

positioned on a base 2 in a wind park, in which case it is

also intended to be within the scope of the present invention
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Ry, Rz to at least one converter 14 for an output load 15,
preferably a generator 16, so that the overall costs for a
wind park can also be considerably reduced by using a small
number of generators 16, or only a single generator 16, when
using two or more wind power machines Rj, R,.

The exemplary embodiment of the present invention as
shown in Figure 3 illustrates how two or more wind power
machines R;, R; can be connected in parallel via the lines 8,
9 to a common supply line 18 and common return lines 19,
which are connected to the converter 14.

This also makes it possible, for example, to provide
pressure equalization between individual wind power machines
Ri, Rz, so that the converter 14 1is provided with a
continuous pressure and a continuous drive power level for
driving the output load 15 or generator 16.

In this case, it is feasible to insert non-return
valves into the individual lines 8.

It is also possible for two or more converters 14

with generators 16 connected to them to be connected to two
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or more wind power machines, in order to produce a very high
output power level.r

It is also intended to be feasible to connect two or
more output loads 15 or generators 16 to the converter 14.
The invention is not restricted to this.

In a further preferred exemplary embodiment of the
present invention as shown in Figure 4, a wind power machine
R3 is illustrated which, as shown in Figure 1, corresponds
approximately to the wind power machine R;.

The difference is that the wind power machine R; has
two or more associated hydraulic pumps 7 in the pylon
attachment 4.

In this case, the individual hydraulic pumps are
connected to the rotor shaft 6 of the rotor element 5,
preferably via a common transmission element 22.

Toothed belts, epicyclic gears, gear wheels or the
like may be used as the transmission element 22 in order to
connect or couple the individual hydraulic pumps 7 to the
rotary movement of the rotor shaft 6 of the rotor element 5
directly or with a step-up ratio which can be selécted.

However, one important factor with regard to the
present invention is that the individual hydraulic pumps 7
can be connected selectively, depending on the rotation speed
of the rotor element 5 via a regulation device 20, which is

likewise preferably provided in the pylon attachment 4.
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A further important feature of the present invention
is that the individual hydraulic pumps 7 are provided, for
example, in different power levels in the wind power machine
R3 or in the pylon attachment 4.

This means that the rotor element 5 can always be
operated at a rated rotation speed which can be selected, so
that this also makes it possible to make optimum use of
regions with high wind strengths. This makes it possible to
avoid high rotation speeds of the rotor element 5, and the
rotation speed of thé rotor element 5 can be controlled or
restricted optimally in all wind strength ranges, so that the
power output yield is optimized in all wind strength ranges.
From one to all of the hydraulic pumps may also be connected
in a combined form for this purpose.

In the exemplary embodiment of the present invention
shown in Figure 5, a similar exemplary embodiment is used to
show that two or more output loads 15 or generators 16 can be
connected to at least one wind power machine Ri, with the
individual output loads 15 or generators 16 being connected
via control devices 21, which are indicated here, with a
common line 8 or return line 9 of the wind power machine Rj
via a common supply line 18 and a common return line 19.

In this case as well, it 1is advantageous that
different output loads 15 or genérators 16, for example with
different output power levels, can be connected selectively,

in particular with the capability to be controlled via a
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common monitoring unit 23, on a power-output specific basis
depending on the power output of the at least one wind power
machine Rs;, which power output is fed in the form of a
pressurized medium into the supply line 18 and return
line 19.

This ensures that, when the wind strengths are
extremely low, only one output load 15 or generator 16 whose
power output is low is fed, so that, even in this case, the
power output, in particular the generator, is used in an
optimized manner.

In this case, it is also intended to be within the
scope of the present invention, as is illustrated in Figure
6, for two or more output loads 15 or generators 16 to each
be connected separately via control devices 21 to two or more
hydraulic pumps 7 and wind power machines R; to R;, in which
case each individual wind power machine R; to R; can be
controlled on a wind-specific basis via two or more hydraulic
pumps in order to produce an optimized power output, in which
case power-output specific output loads 15 and/or generators
16 can be connected individually, together, in particular

controllable and selectively via control devices 21.
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List of item numbers

1 Pylon 34 67
2 Base 35 68
3 Bearing element 36 69
4 Pylon attachment 37 _ 70
5 Rotor element 38 71
6 Rotor shaft 39 72
7 Hydraulic pump 40 73
8 Line 41 74
9 | Return line 42 75
10 | Coupling 43 76
11 | Restriction 44 77
element
12 [valve 45 78
13 | Pressure 46 79
equalization
container
14 | Converter 47
15 | Output load 48 R; |Wind power machine
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16 | Generator 49 Ry, | Wind power machine
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Patent Claims
1. A wind power machine for production of.energy, having-
at least one rotor element (5) which can be driven by the
wind and having an output load (15), in particular a
generator (16), which is connected directly or indirectly to
the rotorvelement (5),
characterized
in that the rotor element (5) drives one or more hydraulic
pumps (7) directly or indirectly.
2. A wind power machine for production of energy, having
at least one rotor element (5) which can be driven by the
wind and having an output 1load (15), in particular a
generator (16), which is connected directly or indirectly to
the rotor element (5), characterized in that two or more
hydraulic pumps (7) can be connected via at least one
regulation device (20) as a function of the power output
level of the rotor element (5), in particular as a function
of the torque or rotation speed of the rotor element (5).
3. A wind power machine for production of energy, having
at least one rotor element (5), which can be driven by the
wind and having an output load (15), in particular a
generator (16), which is connected directly or indirectly to
the rotor element (5), characterized in that one or more wind
power machines or two or more hydraulic pumps (7) feed two or

more generators (16) and/or output loads (15) in a manner
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which can be controlled as a function of the power output
level.

4, The wind power machine as claimed in Claim 3,
characterized in that the at least one generator (16) and/or
output load (15) is subdivided into different power levels,
and can be distributed to the at least one generator (16)
and/or output load (15) on a power-output specific basis via
at least one control device (21) depending on the power which
is emitted by the at least one wind power machine (R, to Rj3).

5. The wind power machine as claimed in at least one of
Claims 1 to 4, characterized in that two or more wind power
machines have two or more hydraulic pumps (7) which can be
connected and supply, on a power-specific basis, two or more
generators (16) and/or output 1loads (15) which can be
connected and can be controlled.

6. The wind power machine as claimed in at least one of
Claims 2 to 5, characterized in that the two or more
hydraulic pumps (7) can be connected selectively via
controllable control devices (20) for power optimization,
with the hydraulic pumps (7) being arranged in different
power levels in the pylon attachment (4).

7. The wind power machine as claimed in at least one of
Claims 1 to 6, characterized in that a transmission element
(22) 1is connected between the rotor element (5) and the
hydraulic pumps (7) in order to drive the two or more

hydraulic pumps (7) in the pylon attachment (4).
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8. The wind power machine as claimed in at least one of
Claims 2 to 7, characterized in that two or more generators
(16) and/or output loads (15) can be driven via a monitoring
unit (23) in different power output level levels of at least
one wind power machine (R; to R3), in particular of at least
one hydraulic pump (7), in each case individually
controllable and at least partially as a function of the
power output level and/or pressure.

9. The wind power machine as claimed in at least one of
Claims 1 to 8, characterized in that the at least one
hydraulic pump (7) is connected to an output load (15), in
particular to a generator (16), and drives it.

10. The wind power machine as claimed in at least one of
Claims 1 to 9, characterized in that the output load (15), in
particular the generator (16), can be driven externally by
the wind power machine, in particular by the rotor element
(5) via the hydraulic pump (7).

11. The wind power machine as claimed in at least one of
Claims 1 to 10, characterized in that two or more individual
wind power machines (Ri, Rz) can be connected by means of
rotor elements (5) and connected hydraulic pumps (7) to a
common output load (15), in particular to a common generator
(le), and drive it.

12. The wind power machine as claimed in at least one of
Claims 1 to 11, characterized in that the hydraulic pump (7)

is connected directly to the rotor element (5) and is
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connected wvia lines (8, 9) to a converter (14) for a
generator (16), with the converter (14) driving the generator
(16) .

13. The wind power machine as claimed in at least one of
Claims 1 to 12, characterized in that a controllable
restriction element (11) and/or a controllable valve (12) is
inserted in at least one line (8, 9) for open-loop and/or
closed-loop control and/or for braking.

14. The wind power machine as claimed in at least one of
Claims 1 to 13, characterized in that at least one pressure
equalization device (13), in particular a pressure
equalization container for pressure and/or pulsation
equalization, is inserted between the hydraulic pump (7) and
the output load (15), in particular the generator (16).

15. The wind power machine as claimed in at least one of
Claims 1 to 14, characterized in that the rotor element (5)
drives the hydraulic pump (7) via a rotor shaft (6).

16. The wind power machine as claimed in at least one of
Claims 1 to 15, characterized in that this wind power machine
has a pylon (1) and, at its end, a pylon attachment (4) which
can rotate, with the rotor element (5) being mounted in the
pylon attachment (4) such that it can rotate, and being
connected to the hydraulic pump (7) there.

17. The wind power machine as claimed in Claim 16,
characterized in that the lines (8, 9) are passed via a

coupling (10), such that they are decoupled in terms of
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least one generator (16).
19. The wind power machine as claimed in at least one of
Claims 1 to 18, characterized in that two or more wind power
machines (Ri, R2) can each be connected via a line (8) and a
return line (9) to a common supply line (18) and to a common
return line (19), to which at least one converter (14) is
connected, and to which converter (14) at least one output
load (15) and/or generator (16) is connected.
20. The wind power machine as claimed in at least one of
Claims 1 to 19, characterized in that the output load (15) is
in the form of a pump for feeding the water to a reservoir at
a higher level.
21, The wind power machine as claimed in Claim 20,
characterized in that the reservoir which is at a higher
level is connected to a turbine, which is at the lower level,

for driving a generator (16).



