;e3ek hT6T KM@ W nd power nmachine The present invention relates to a wi nd
povver -machine for production of energy, having at |east one rotor el enent
whi ch can be driven by the wind, and an output load, in particular a
generator, which is connected dlrectly_or indirectly toit. Wnd power
machi nes such as these are comrercially available in many different forns

and enbodi nents and are used for the production of ene

cuI ar

for electricity generation. Conventional w nd power qmm Mﬂmm neral ly

formed froma pylon, to which aqci/l on attachnent is fitted,

rotate.

A generator, possi bI y W

it can

POYRrs¥A6R1IBAdD a rotor ele nt connect ed

toit are nounted in this pylon attachnent. The rotar elenent is driven by

the wind and trandy tpsr“a“efl(‘it dPYeRbyekeht L2 s dibIdy WHE &F"ent BRFBARS: e
t di t t t Thi h t t th
m;?gﬁg13?h%%ep Iéégi%gh O ae g¥§§2u0£v1n Igt ?gaéﬁ ﬁés§g¥89 %98 EF@ Ie

generato I'n par ar ot a ver ower generato

at a very,figh Leyelpe aaellxv&wb@eV@cee Qsall | 3atn'don§n0fotu%@uQCCPcEadmeE]nt he
wi nd | oads are high with very Iarge wind power machines with tall pylons,

so that thersidadpover rrokiraeoryst wheclsw ishetbmfdcted f uritker1g¢i sadvant age
is that the heavy weight of .the generator, in particular, makes
i nst al | atirohi maortal wditff iidul t since costly cranes are required in order to
fit the pylon attachnment to the pylon. *G00002*

Wind power machines such as these are commercially
available in many different forms and embodiments and are
used for the production of energy, in particular for
electricity generation. Conventional wind power machines are
generally formed from a pylon, to which a pylon attachment is
fitted such that it can rotate. A generator, possibly a
transmission and a rotor element connected to it are mounted
in this pylon attachment.

The rotor element is driven by the wind and transmits
a rotary movement, possibly via an intermediate transmission,
directly to a generator.

This has the disadvantage that the weight of the
generator, in particular of a very high-power generator, 1is
at a very high 1level, and very severe oscillations often
occur when the wind loads afé‘high with very large wind power
machines with tall pylons, so that the wind power machine
must be switched off.

A further disadvantage is that the heavy weight of
Ithe generator, in particular, makes installation more

difficult since costly cranes are required in order to fit

(AU

*G00002*

the pylon attachment to the pylon.



- 2 A further disadvantage is that the nmai ntenance work on the generator
and, if appropriate, on the internediate transm ssion elenent is carried.
out in the pylon attachnent, and the mai ntenance personnel’ have to enter
the pylon attachnment, which is tinme-consum ng. Spare parts nust |ikew se
al so be transported up into the pylon attachnment. A further disadvantage
wi th conventional wi nd power machi nes2 of wind parks is that, when the w nd
speeds are very high, they nust be switched off owing to the very high
rotation speeds of the rotor element, in order to prevent the w nd power
machi nes from oécifUrdticdg dirsagvedaragspdiidi gty Hamg@rénsenanaer work

Furt hernore is evident m the Wei bull distribution, only quite

as is i d fro
specifiénvﬁ%%esﬁggFF3£8F Fifgest aﬁp8§OH§éat§ndCEbn%%?téHtF6m§dgéﬁér out put
opti mal Iy, LS | Lsadyan . furt her di sadvanta iis . that on
P qul te sniabRba LT ALEATEANLARERNT. ol 81 RRF T ot g thathetde ’
convent i;ggal +he@ChRek 88¥na itk t NEL PDL e W L ROVET, ”%%Q%QestﬁgCthﬁPhhese

nmust be positively controlled in particular with respect to ro on of the
pyl on attachmreht, Whiveh chi kew set il oRsiGost.s as(}&afé)nt;sgktgomhg%i ty. The
present invention is based on the object of providing a wi nd power nachine
of the tlypewrnent absedoé nitamdpyrwdd alp dvercc ames piyhenstatedhaegadvant ages,
and by nmeans of which the anount of energy which is taken fromthe w nd by
the wind power faéhirtéeirs digaceasddasi ghithi cepntgntiipnal- @ind power ,
cost-effechive and effective manner, so that the overall efficiency of a

wi nd poR@FPHBERi R TEOF mprohedt S Alvadrt WEenaithe 108 §PREAPzBrEhBETY

mai nt enar cost s roduction costs .and_pLnstall ation costs, and to increase
t he powgg%gm ptﬁieyan Ut Pof THe C&ﬁeﬁld %%é\erow&gni h8. i s V6BYechl9R

achi evedoby:ihe Lealas ese afnpalan); Ghakavt and ByqLhe fegturgs. of Lhe of her

i ndependent paten ai ns the présent Tnvent a rotor
el enent wi §dCPHRGL efatRi fe Y Gram! | S AU, & d1er dif eEBl:}_‘eQ{)oQ%fiHﬁfﬂ?s of an
intermedi ate transm ssion in each case. The rotary novenent of the rotor
el enent dasgepowermathéem. t he hydraulic punp to hydraulic pressure, which is
passed to an output load via lines which are preferably routed in the
interior of theFpytlorrmofrehe wend poweevidehitne foomt s thase @edaul The
hydraulic pressure is preferably supplied to a converter, which converts
pr essur 81 8RBV F9Tom ey hydt el $Re Pirfeiss iriend hepedlas beenrduids epnto a
rotary nnvenegtﬁbg order to drive any desired output |oad, preferably a

r

gener at 37 . U¥H §8Pf8rFFﬁi5°i§ ot S Ak - e Wy dradidt i b punp in
the pylgg %ﬁ%%ﬁ@gﬁﬁgggbas?”A?pP£PPHéPISiég&egﬂtgggejj; that only a

quite specific proportion of the energy is utilized, by means
of conventional technology. Furthermore, wind power machines
such as these must be positively controlled in particular
with respect to rotation of the pylon attachment, which
likewise involves costs and coﬂtrol complexity.

The present invention is based on the object of
providing a wind power machine of the type mentioned
initially which overcomes the stated disadvantages, and by
means of which the amount of energy which is taken from the

wind by the wind power machine is increased significantly in



Hydraul i ¢ punps such as these are considerably smaller and nore
cost-effective, and are easier to produce and to operate than conventi onal
wi nd power machines with generators in the pylon attachment. The hydraulic
punps can thus be inserted into a pylon attachnent of a w nd power - 4
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 that3the output |oad, which may be any
desired output load, but is preferably a generator, can be arranged cl ose

to the ground or in the base ar of .the |l on, or in the ground area awa
f rom t he PyFORt  THES G Pt AMal LeaH Ci Ken TBSEFy B rigtHit aFied *4fd 2epl aced,

|1 necessarya i hhe event ol urar A LLILNE Shanifipant adyaniage,is ¢hat

two or nore wn wer “machinés, posSibly also erent typés or in a

wind park,s cag hengennected toitNeming esonvertesqand 40 thecsi nghe
output load, in particular a generator, so that only one generator need be

provi ded idstidert ity coRvert ahhetpr essus senefgpdat dus prtodueed ifeom t he
hydraulic punps to electrical energy. This allows w nd parks to be
desi gned,ofopdratwechcapdwemi nhahhad.at a consi derably | ower cost.
Furthernore, it has been found to be advantageous to insert a restriction
el enent into the Thige $loiecontpolaqiurgyeseshy i hihparfdaduirars | af opdéento | i mt
the rotation speed of the rotor elenment for critical rotation speeds, which
restrictiofidt ehe®tdclan bBecbREFBFRRdCSuchet RAPes didepearenst eptéPsnent
speed caqnpe re%ylaéﬁg via the flow rate through the restriction. This
al | ows the $8tor &"énerit to be

In th

e present invention, a rotor element is
connected to a hydraulic pump either directly or by means of
an intermediate transmission in each case. The rotary
movement of the rotor element is converted in the hydraulic
pump to hydraulic pressure, which is passed to an output load
via lines which are preferably routed in the interior of the
pylon of the wind power machine to its base area. The
hydraulic pressure is preferably supplied to a converter,
which converts pressure energy from the hydraulic pressure
that has been built up to a rotary movement in order to drive
any desired output load, preferably a generator. The
hydraulic fluid is supplied back to the hydraulic pump in the
pylon attachment via an appropriate return line.

Hydraulic pumps such as these are considerably
smaller and more cost-effective, and are easier to produce
and to operate than conventional wind power machines with
generators in the pylon attachment. The hydraulic pumps can

thus be inserted into a pylon attachment of a wind power




- 5 braked very easily, without wear and at |ow cost. There is therefore
no need fog costly, heavy, conventional brakes. The insertion of -
controllable valves into the line as well as the return line, or possibly
in the hydraulic punp itself, also allows the rotor elenent to be fixed
such that it cannot rotate, and the wi nd power nachine can be sw tched on
in a sinple and cost-effective nmannergy W thout any wear. This is |ikew se
intended to be within the scope of the present invention. The scope of the
present invention is also intended to cover the fact that a punp, for
exanpl e mam\inse womtecteed las tael outtputvilrdadl1Thine puiptearnbe, used, for
exanple, to punp water to a reservoir which is at a higher energy level in
order, fO" SeaRFreecteddipve ACtaF bielt vihi dig goftora 9 mtl.evel and is
connected to a generator for electricity generation by nmeans of this water
that is at a hi gR&r ABFE29For° fexdifpl BF S THeakl YOl 9 nel . tRjSwap S6f

exanpl e,. 1 hj |1 gnﬁy y e provided ve ui ckly at peak_ | oad tines,
if, forjéka%% g,t?%§ W po%g?ghag ﬁﬁésrgpé é%itr?hgd¥%f5 ?v@VﬁpPEM/pomer
OUtpUtSioé}hu%utoﬁgrﬁkgfeﬁawﬂ da PQURL - SBGNT NGy, IR %ﬁ&%h%%ba%l%s@"@g park,
can be designed which also makes it possible for the w power machi ne or
wi nd parthet grpuadi de an cREl vesseakdn tde wney10h , didhf enherthepgweiinkevel s,
wi nds, lack of wind or at peak load tinmes.. Wth the present invention, it
" has al sereeemvhgunidonotbe patdncul arly advant ageous that two or nore .
hydraul i ¢ punps - 6 can be associated with a single w nd power nachine,
in which case, Thereyuinud, lea@ lepdr duldre panpby mvg bea sutbadinddiednidnt o

di fferent power graoups. The individual hydraulic punps can be driven or
regul at §P3RCEHe bAsI'ECBFSERY bt dthvr%gide®@fomeas -a function of the power

out put of the rgt r Egenent, s%.tha% tge rotor el enent can be driven even

by very high wifid "§p&8ds or-9BRErHERBlY SLPSRPHPAE dFedd@tand’ Phat BATfot ati on

speed c e I ;] i GUl.ar nt r.ol J. n.the basis of the punps

oh o oan"BersaaheRe il B SIS B eaflie: BSRR%RE: Rhzad w i

regard 4@nbhgM&i buldn dist ebhytioga €9 that am ARt idaHYH&ld Egnver sion
[

of the wind energy are possi ble over wi de ranges. Furthernore, as been

found t ahbe wdvdrt agegis fdsadt 10 berpessibleat qesidiRlits L, WosOr tARE € out put
| oads or generators fromone or at [east two or nore wi nd power nachi nes,
so t hat ohh® ouepwenegadsromegendratrarcyic@n be gpeteaat edy ¢dnvequi tied, with
upstream converters on a correspondi ngly power-output specific or

pressur Br§FEET £ ENBARSY stheh Lhi Bredsesd f bromxipl bydyenkl at BABPE ako be
provideg intdlffgrent ower output levels and in different quantities, for
exanpl e 180 kW 5%“?V§y350 kW etc, in a wind park, and can be connected

directly to a n r . nd . I chines, so that,small generators with
o bowar Bt pit PEaR=5RCce, diced D4 TR B

a relatively | ow power ou € operate h*'dpt i ni zed
ef fici epgyntQinb@Va POYEL UL RUa T 13NGBR BB Ehere is Tittle wind. This is

Furthermore, it has been found to be advantageous to
insert a restriction element‘ into the line for contrél
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



| i kewi se intended to be within the scope of the present invention.
Furthernore, it has been found to be advantageous that the very light pylon
attachnent 4 reans that there is no need to align it in a positively
controll ed manner by neans of electric notors or the like with respect to
the wind, but that it can be operated nmechanically, possibly by neans of
rudder control. This is |ikew se a consi derabl e advantage of the present

i nvention. Further advantages, featurhes and details of the invention will
beconme evident fromthe follow ng description of preferred exenplary

enbodi nent nd fromthe drawing, .in which: Figure 1 shows a schematically
il US![ thté%egi dEVi 3 elya Wi *3racHihe? e d8FdioRg fro THES nvent i on:

Figure 2,300v8,3 RENGURLT AL 19 d i istialed shSeytew,of A pupber of wind

power machi nes; Figure shows a schenma yoI rateﬁafﬁ%h view of a

hunber of wind pauer,seehidiesr RGUNS 14 9haWga8vasherrbi cabl y;id lustrat ed
side view of a further exenplary enbodi nent of a wind power machi ne as

shown i meEilgurse thie Fr@tiien 51 showsoa pebemBlicahl ynd IHisdrated shee vi ew of
a wi nd power nmachine as shown in Figure 4, connected to a nunber of
gener at atsedf, oaflpot alldads; the rotor element to be fixed such that
it cannot rotate, and the wind power machine can be switched
on in a simple and cost-effective manner, without any wear.
This 1is likewise intended to be within the scope of the
present invention.

The scope of the present invention is also intended
to cover the fact that a pump, for example, may be connected
as the output load. This pump can be used, for example, to
pump water to a reservoir which is at a higher enerqgy level
in order, for example, to drive a turbine, which is at a
lower level and 1is connected to a generator for electricity
generation by means of this water that is at a higher level,
for example at peak load times. By way of example, this
allows energy to be provided very quickly at peak load times,
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



_ g Figure 6 shows a schematically illustrated plan view of a further
exenpl ary enbodi nent of a nunber of w nd power nmachines as a further
exenpl ary enbodi ment as shown in Figure 3. As is shown in Figure |, a w nd
power machine R1 according to the invention has a pylon 1 which is
installed on a base 2. The pylon 1 is seated on a pylon attachnent 4 via a
bearing el ement 3 such that it can rotate, and the pylon attachment 4 is
fitted with at |east one rotor elenent 5. The rotor elenent 5 is driven by
the wind such that it rotates about a rotor shaft 6. According to the

i nventi onanthe associshadit wbth andshenre whed redwsr ehedeite 5, 1i@aren c@nnect ed
to a hydraulic punp 7. The rotational novenent of the rotor elenent 5 and
of the rotee, shafte@riatddwsttehdvidpdruddki puppapm@y t loe beuldd i wate @nich t®
produce a h%/draul ic pressure, which is passed on via a first line 8 A
return | #helOreRt R rdWRd | KW dadéghrvel edydoawhic hydnauldaon fimp 7.

The line 8 and the retggn |l ine 9 between the hydraulic punp 7 preferably
open i nt Q" B ToupT i hgT1b? Csthi ¥h Thmpasiat d¥f 10 arit ARl i SREEhBE 3t at i onal
novenent _ o . pyl nt 4 with respect tothe rigid lgn 1. A
restri ct?o%urté 1glrr@){ntCg)l?lfjlltl‘% ﬁg%én? i Tu '%1uré aOt(r:otn F 019%5hi eeh]r%%ef?fi’cts%ntf 4%

preferabiye i nsest edh dfitix the I8 vhet Ween L eV&P?pfllj.ﬁ-\'g vgn'lgg/&gsl%s% :

hydraul i c punp 7, _ g although a controll abte val ve
i nsertedot népttdigely neod, waddi tpevak| ¥nar aalrhe@edatiolt onOlspedS idan
illustrated in Figure |, close to the base 2. It is also intended to be

wi thin tihe seogpkabédt héni puentitobaf oroatpokbsdy eorquaki bakiien cdewitee 13, in
particular a pressure equalization container, to be inserted in "the |ine
8. The |pWers wWrigthearetasr wanneetedar 8hps e bl abs ytivomneataed tielah to
external |y mounted converter 14, which is connected to the output |oad 15
or generRf ciPimized Mitistiedrad th phet Tedpakl i &l gikhwet don misch thse
converter 14 canverting.the essure energy that is produced by the

hydr aul i ¢ pﬁﬁ%l?luf“o élgﬁflar%}%{m\?@%ﬁfs?ﬁnor%r H¢ dFiLPE tBRETUE pFES oad 15,
prefer a%é’séﬁﬁeged%%&atvﬂhel@ani n.,order to generate electricity. The
generator 16 can pass on the energy that is produced via a network feeder

17. 1n this casgurdh@ RiceeNt i AYENLLER FSufd SQ 1Y endied dLddiel yde the aim
of arranging the output load 15, in particular the generator 16, within the
pylon 1,itor tbo laccpospiale itdo tHeFEly two or more output loads or
generators from one or at least two or more wind power
machines, so that the output loads or generators can be
operated, if required, with upstream converters on a
correspondingly power-output specific or pressure-specific
basis. In this case, for example, generators can be provided
in different power output leye;s and in different quantities,
for example 100 kW, 250 kW, 350 kW, etc, in a wind park, and
can be connected directly to a number of wind power machines,
so that small generators with a relatively low power output

can be operated optimally and with optimized efficiency for

low power output ranges when there is little wind. This is



A further inportant feature of the present invention is that the out put

| oad 15 or generator 16 can be installed nearby in the area of the base 2
of the pylon 1, or externally away fromthe pylon 1. This considerably
reduces the weight, in particular of the pylon attachnent 4, since a
hydraulic punp 7 is considerably lighter than a conventional generator. -
to A further advantage of the present invention is that the restriction 11
allows the flowrate in the line 8 to be"controlled exactly. This nakes it
possi ble, for exanple, to regulate out or limt a critical speed of the
rotor element 5. The r riction 11.. which _js connected tg a contraoller
that is ‘rallo 91 Ust ?g%t%ga%%rgc,o c%% tvhlutsh ¥ aﬁiégt e Fot oPgeIttcalnrreen rg,seph
particul af,ndidgting the flow through the hydraulic punp 7. Swi tching
of f, for exanple for maintenance purposes, is also feasible easily, for
exanpl e by closi ngiitherwak¥e L& whkchdeh Nobuhd|l Ust rat ed heneagkbasa
controller, with the rotor elenent 5, and hence the hydraulic punp 7

st opped ithdthithenayeryl nighicSpease, attadismals o indaerdethatto tpere tiBi Aot he
scope of the present invention for the valve 12 to be inserted into the
line 8 amfet tetathghihe 9n fopoexbapbéybetneenlide wveupeingyl@eand t he
hydraulic punp 7. The invention is not restricted to this. In order to
conpensat%fp oS Pl iLa Ve si 91t Kdel ild&es vwadidy sespectr £l ithe 9iadd §usty wind
| oads on the rotor _element 5, it has been fqund to be advantageous to

pref er abl ' 4 hstFt Cﬁ“p%&ssot?regagﬁﬁialniezca{’taindﬁaclgﬁt’aipr?ﬁﬁl%yi % TREOP ﬂ% 8. In

t he exenqhﬁﬁxﬁ?ﬂﬁﬂﬂﬁﬁﬂﬂtT%Hstqslﬂﬁz%%ﬁ%ei%V%Q%EQBegﬁB%@ 5 vgégg&g gf a

nunber of w nd power nachi nes are positioned on a bas 'n"a w nd
park, in W ghrLRse iihviesitabso intended to be within the scope of the
11

present invention -

Further advantages, features and details of the
invention will become evident from the following description
of preferred exemplary embodiments and from the drawing, in
which:

Figure 1 shows a schematically illustrated side view
of a wind power machine according to the invention;

Figure 2 shows a schematically illustrated side view
of a number of wind power machines;

Figﬁre 3 shows a schematically illustrated plan view
of a number of wind power machines;

Figure 4 shows a schematically illustrated side view
of a further exemplary embodiment of a wind power machine as
shown in Figure 1;

Figure 5 shows a schematically illustrated side view
of a wind power machine as shown in Figure 4, connected to a

number of generators or output loads;



for wind power machines RL, R2 of different types to be operated in the
manner descri bed above. In this case, the wind power machi ne RZ may have
rotor elements 5 which revolve radially around the pylon 1 and drive 'the’
hydraulic punp 7 in the manner described above. The corresponding lines 8
and return lines 9 may be used, for exanple, to connect two or nore w nd
power nmachines Rl, RZ to at |east onegcanverter 14 for an output |oad 15,
preferably a generator 16, so that the overall costs for a wind park can
al so be considerably reduced by using a small nunber of generators 16, or
only a single gensfatore 1Showhen sishderga t a0y MDY Bu s Mk OVET a regtdnes R1,
Rz. The exenpl ary enbodi nent of the present invention as shown in Figure 3
il lustratesahdwrtiveroexpopéawy némpodenemachines nRinbeRZ cfanw el ceewect ed i n
parallel via the lines 8, 9 to a comon supply line 18 and common return

| i nes 19MaGmiRPS ard® cGnnéBEERCE 0 FRIMRIGHMer teEIOPd MeTj sag] sehawkesin t
possi bl e, . for exanple, to provide pressure equalization between individual
wi nd pow%+g%5%H¥nes Rl, Rz, so that the converter 14 is provided with a
conti nuous pres e.an ontjn rive power level for_ driving.the

out put | oad 15 ggggé%eggggﬁll%ﬁ #ﬁ%ﬁﬁ?s %hsgfﬁanésp95§§lﬁ%§ %?%n%brt

non-ret R yphMes {8t end henlogividuahs! 5ngg18, ht ajrﬁc%' SO, pﬂ%ﬁﬂfeé or two

or nore converters 14 wth generators 16 connected to themto be connected
to two on 3d2pa@k TQr @hei nIREWEr DRCHENESd bR ar ¢ dno Jdusea Very high
out put power level. It is also intended to be feasible to connect two or
nore outypid hoddsarlimoore panetiat or sukh tthdtheieoner t estdde, Thad miention is
not restricted to this. In a further preferred exenplary enbodi nent of the
present pynant iartashnsindwn 4 n iEi gdiétdd awikind poweleasthiore R3rdtor
illustrated which, as shown in Figure 1, corresponds approximately to the
wi nd povetetRithitre RI.

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,




The difference is that the wind power machine R3 has two or nore associ ated
hydraulic punps 7 in the pylon attachnment 4. In this case, the individual
hydraul i c punps are connected to the rotor shaft 6 of the rotor el enent 5,
preferably via a common transm ssion el ement 22. Toothed belts, epicyclic
gears, gear wheels or the like may be used as the transm ssion el ement 22
in order to connect or couple the individual hydraulic punps 7 to the
rotary novenment of the rotor shaft 6o the rotor elenent 5 directly or
with a step-up ratio which can be sel ected. However, one inportant factor

ith regard to the present . jnvention is.that the individual hydraulic S
7 Can' b LONTAT LG SEPBELP VLTSS GEPRT b BVt Hd Fots | DHOSHRN OhtPhe.
r ot or elqggnt V] a r at.i Vi 2Q, i ] i kewi se preferab
provided in tﬁgjgiléﬁ a?%§%%ﬁ€ﬁ$l§§ %? 1%lt§Pb%E%k§%§inp%%tan?sfeé§ureyof

the present) jqmeitdonn Fihhat thecidgh igluale hydraylic punps 7 are _
provi ded, for exanple, in"different power levels in the wi nd power nachine

R3 or in the pyl an at$ agbsentindendbds teans thehid heheotefopel eenthd can

al ways be operated at a rated rotati on speed which can be sel ected, so that
this al sonwEkgs.dnt pbssi bke poemakeeoptiquariaséeioh regivirms with hi gh wind
strengths. This makes it possible to avoid high rotation speeds of the
rotor el @I W Llagn® e 56 at icdadpéaion £RBLROR®F. efenbAt 15seahede

controlled or. restricted optimal]ly in all w nd strength ranges, so_that the
pover outPuttlifi i é'oapﬁnﬁi%ﬂ éﬁaﬁlﬁh%uﬁﬁfQ§Przﬁ§Fh r 3hGeBTCERBAPbNe to

all of the hydrauligc punps al.so be cannected in a c i ned. formfor
this purpcoosner?/e tnedlt hgoef@mﬁxar?eyyrngr%ts%gdimn%unr}oteoof %%Iév%rft:e%]én? ¥ nvBhtGbn Ehown i n

Figure 5,.anRididar t@‘e%ﬁﬂear%u%g@@di AL | §sused t?eﬁ@?&’FEPatlk‘,"D QL nore

output |oads 15 or generators 1o can be connected to at [east onhe w nd
power machiing3ted tih thedindivi-dual Feytipyt 1] opdsnh1bner c8gperaLer 416

bei ng connected via control devices 21, which are indicated here, with a
comon | iqenv@raringet whe | pnesQuwd  tdhe rglyndtpaverismaghidcidd vbg atgenmon
supply line 18 and a conmmon return |line 19.
hydraulic pump 7 to a rotary movement in order to drive the
output 1load 15, preferably the generator 16, in order to
generate electricity. The generator 16 can pass on the energy
that 1is 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.



In this case as well, it is advantageous that different output |oads 15 or
generators 16, for exarrpl e with different output power levels, can be
connected selectively, in particular with the capability to be control | ed
viaa - 14 comon nonitoring unit 23, on a power-output specific basis
dependi ng on the power output of the at | east one wi nd power machi ne R3,
whi ch power output is fed in the form@f_a pressurized nediuminto the
supply line 18 and return line 19. This ensures that, when the w nd
strengths are extrenely low, only one output |oad 15 or generator 16 whose
power output is Aofurishdedadsantdmd ofevigre iprdddrs: casesnttie piowerhagut put
in particular the generator, is used in an optim zed manner. In this case,
it is al shei neehdédtionbelwilhprist heesébpe bBftehénpitésentnenBerftd oL as is
illustrated in ure 6, for two or nore output |oads 15 or generators 16
to each %‘én‘%ﬁ?lhje%‘?eﬁx%%b%ﬁ‘at @Pysvmék‘é%nﬂf:olpoﬁéépéés P4 b 16 it e

hydraul i c s 7 and wind hlnstho ach

i ndi vi duﬁ?gﬂﬁ‘ae pd Oﬁa&ﬁf“ﬁg ﬁl Ct% ?[ atPh&%c St rtt?lel e:él\lhcoonr aé:l\?ﬁnhed]ecspem fic
basi s vi ydrauljc isn O roduce ed
power ou put ﬁﬁh&c%;ne %)%)V\BI’RIHgBtﬁpUE s%%?ﬁ%%cgutggut% I%%}at%%l%lrga%d/ or
generat of§,46 lf@nnla% conngst egedddingdrdual byn tQ0ed hefraxien PRE i cdd A

control |l able and sel ectively via control devices 21. - 15 DR PETER
VEI SS & bl Bhent NG, BREGHH Patendr Abtorineysing the flow through the
hydraulic pump 7.

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, 1t is also intended to be within the
scope of the present invention for the wvalve 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 1is

also intended to be within the scope of the present invention
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operated in the manner described above. In this case, the
wind power machine R; may have rotor elements 5 which revolve
radially around the pylon 1 and drive the hydraulic pump 7 in
the manner described abové.

The corresponding lines 8 and return lines 9 may be
used, for example, to connect two or more wind power machines
R;, Ry 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 R;, Ra.

The exemplary embodiment of the present invention as
shown in Figure 3 illustrates how two or more wind power
machines Ri, Ry 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
Ry, Ry, 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, 1t is feasible tc¢ 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



- 17 Patent Clains 1. A wind power nmachine for production of energy,
having at |east one rotor elenment (5) which can be driven by the w nd and
havi ng an out put | oad (15), in particular a generator (16), which is :
connected directly or indirectly to the rotor element (5), characterized in
that the rotor element (5) drives one or nore hydraulic punps (7) directly
or indirectly. 2. A wind power maching for production of energy, having at
| east 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

di rect | yoorméndi waet | yodax trieechrioteny, elrenmenter 5o polwhaet er ivead iidghhat two
or nore hydraulic punps (7) can be connected via at | east one regulation
devi ce (QO)puws rowamdisven -of t he power output |evel of the rotor el enent

(5), in particular as a function of the torque qor rotation speed of the
rotor elenent (5t ¥ Asf dd i e e S rodectGBRESE &€ §F, havi ng
at least one rotor e

t .(5), which b i by th ind d havi
an out pd?oﬁeoaauffi%‘s , Hggg%atlgi )&ﬂ agrérgerd'ﬂgt%)grrsaﬁoé”%(\{gg?ez\ﬁogﬁfe%mggéoﬁ%e’ct 22? "

di rect! yn,or d-llrnldé'nrt%tnl ¥t Qlotthgersgqrgrctgjjeggn{:h£§_), characterized in that one

or nore w nd power nmachines or two or nore hydraulic punps (7) feed two or

nore generators (p16) aNPLAE rOWRIHe QRIS {1 drY deBADERent - o#8 tHahi ch can
be controlled as a function of the power output ‘| evel.

present invention as shown in Figure 4, a wind power machine
R; is 1illustrated which, as shown in Figure 1, corresponds
approximately to the wind power machine R;.

The difference is that the wind power machine R3; 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 rapio which can be selected.

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.



4. The w nd power machine as clainmed in Claim3, characterized in that the
at | east one generator (16) and/or output |oad (15) is subdivided into

di fferent power levels, and can be distributed to the at |east one
generator (16) and/or output |oad (15) on a power-output specific basis via
at | east one control device (21) depending on the power which is emtted by
the at | east one wind power machine (R to R3). 5. The w nd power machi ne
as claimed in at least one of Clains 13to 4, characterized in that two or
nmore wi nd power machi nes have two or nore hydraulic punps (7) which can be

connected and suppl n a power- s ecific basis, two or nobre generators
(16) and/or out pdt %u(ﬁg‘se fg‘}jo IaB dfﬁﬁtBéecBEnééfeeB’r{iﬁ&nEaﬁ“H@“Ebﬁf‘roIIed.

6. The wnd r chiy a eofCIatmsZ 0_5,
char act erl zed 1n Fﬁg ﬁ§vg\§\5g%rhg§gah2y rguﬁi%c purraf)rse an %e t(gonnect ed
sel ectivelyangia,cant roqlﬂ@tile%tcg%ggl 1douhcesn( 26) &thp? Wok rORLLAL g8t i on,
with the hydraulic punps (7) being arranged in different power levels in

t he pyl orr;abtrachment $4)on 7at tehmwintd gpower machine as clainmed in at |east
one of Clains 1 to 6, characterized in that a transm ssion elenent (22) is
connect ed bet weelThtilse madror ehatrenhe( S)otand ¢hemdrydr auldan patwpsy{ 7hei n
order to drive the two or nore hydraulic punps (7) in the pylon attachnment
(4). - oppragedrid vi ik yssheroteddinnérasdcvailpbdchh Be lsedsctede of O ai ns
2 to 7, charact erized in that two or nore generators (16) and/or output

| oads (15)NatantBésddlish Brkes Hﬂn@%??%%l%mt? (B€ | RPHILFPBY hite p%/er

out put | evel. | evel s .of at |east one w r machi ne

particul arrort TedstMbHe % aiu‘f}f%n(’b s |Iﬁa)é%%hl£a88sﬂgg%/' Eﬁal |y
controll aaQJo%oa“rqlcg& Lrﬁ@ﬂle%"r&béécﬁé’ 8% %hfeu%tt'o(}” Aleddhs p@\Negn&’UERgt | evel

and/ or pressure w nd power nachine as clained in at' | east one of

Caims 1 ﬂ&a&l&hag@éa@régeghé NrbBat hemaht! €asdadonge hyxdhapbi cepugp (7) is
connected to an output load (15), in particular to a generator (16), and

drives itresttictrel wptdmpowgr inaghl neirs <t dngth inanatesl,east taae eheCh ai Ns
1 to 9, characterized in that the output |load (15), in particular the
gener at orpqwEs) ,owam they idrlidvers epttémialely iby atlie winnd spowegthachnges. i n
particular by the rotor el enent (52 via the hydraulic punp (7). 11. The

wi nd pom&r%&ﬂ%éﬁoasalcll fimddrg hvrauddst pyResofay ailse Pet éoﬂ}OeCted
character, zed in that nmor e, i ndi vi dual wi nd power machines (Rl, RZ).

can be cdﬁhé—‘ctcéjﬁlbd?eﬂegﬁ§mmfoFo?%Jrseﬁ"élfﬁa?ﬁ% (5) and connected hydraulic
punps (7) to a C%% %lﬂltplaggd elibdhime [ PR L gY! rets%a;‘?:. (ri]R ?eagnerator

(16), and drive it ower “nmachi ne as cfarne st one

of d ai Mgl b0 Ll picharac erd zsel%lllr&rt @Jemgh%rg}y%aehmeﬂems( 7)seasto
connected directly to the rotor el enent

show that two or more output loads 15 or generators 16 can be
connected to at least one wind power machine Rj;, 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 generators 16, for example with
different output power levels, can be connected selectively,

in particular with the capability to be controlled via a



- 20 connected via lines (8, 9) to a converter (14) for a generator (16),
with the converter (14) driving the generator (16) . 13. The w nd power:
machine as clained in at |east one of Clains 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-I|oop
control and/or for braking. 14. The_w ind power nachine as clained in at

| east one of Clainms 1 to 13, characterized in that at |east one pressure
equal i zation device (13), in particular a pressure equalization container
for pressameomnuboitpuisat bohtegbal icnatd arpwe s-duigert espdet Weenbd hies
hydraulic punp (7) and the output load (15), in particular the generator
(16). 159emprdipAidopone? PREHT neUERUE| &t nEler | dt atefehstnonein? ©PweHs 1 to
14, characterized in that the rotor el enment (?%%drives t he_hydraul i c punp
(7) via B2FBLoF dhaf (e PBYEFhePWihF poRert fhcHimet88 IHithedli P at

| east onergg C]f%g§ %HQ%‘%§,jgg%;a%%%ri%%d bn t@g% t hi mﬁg pggﬁﬁrnachine
has a py?on f&ﬁ and, at its end,.a pylon SPrachment ( ? whi'eh tan't'ot ate,
with therptofgel ement (5) being mounted in the pylon attachment (4) such
that it can rotate, and being connected to the hydraulic punp (7) there.
17. The wind powek; fmdiNgas Aaitredyhend ahm 16 nghasastggiged 4 xe t hat
the lines (8, 9) are passed via a coupling (10), such that they are
decoupl edxtneheIywslof, onlPlond obatpn, lddd oughot hge Pyt oo 1) 6 twhade out put
| oad (15), in particular a generator (16), which is arranged in the pylon
(1), on pheepybohpdll)isr lext ésndkeby foombilte mpeon i(rl)this case, the

power output, in particular the generator, is wused in an
optimized manner.

In this case, it is also intended to be within the
scope of the present invention, as 1is 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 Rj, in which
case each individual wind power machine R; to Rz 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.



18. The wi nd power machine as clainmed in Caim116 or 17, characterized in
that two or nore hydraulic punps (7) for different wnd power machines (R1,
Rz) can be connected to at | east one generator (16). 19. The wi nd power
machine as clainmed in at |least one of Clains 1 to 18, characterized in that
two or nore wind power machi nes (Rl, RZ) can each be connected via a line (
8 ) and a return line (9) to a common supply line (18) and to a comon
return line (19), to which at |east ode® converter (14) is connected, and to
whi ch converter (14) at |east one output |oad (15) and/or generator (16) is
connected. 20. The w p Lpe ai o east one of Cains
1 to 19, characteri zeg)g” %pﬁgpnﬁﬁgb%u aﬁ%ﬁbaﬁﬁg S%&E%IH in the formof a
punp for feeding the water to & Q58" With,ak,a higher level. 21. The w nd
power machine as clainmed in Caim?20, char actyeri zed in that the reservoir
which is at a higher |evel msrdamede@nicopacbunbiyne, which is at the | ower
| evel, for driving a generator (16). .AN&y.A{9Y .Au. AA9. A5. A Ae. As . Ay. AL’
AU r.As. A A9s2. A+U. As$. Auy. A" . Aa. A" . Aa=IJP
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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 12
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9 Return line 42 75
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11 | Restriction 44 77
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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 rotor element (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 load (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) 1is 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 Rj).
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 loads (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) 1s 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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10zz 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 (R;, 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
(16), 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 1is
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17. The wind power machine as claimed in Claim 16,
characterized in that the 1lines (8, 9) are passed via a

coupling (10), such that they are decoupled in terms of
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machines (R;, R») 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 1is at a higher
level is connected to a turbine, which is at the lower level,

for driving a generator (16).



