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W ND PONER GENERATI NG APPARATUS AND W ND BLADE STRUCTURE Field of the
“invention The present invention relates to wi nd power
generating technol ogy, and nore 5particularly, to a wi nd power
generating apparatus and a wi nd bl ade structure. Background of the

i nvention Wth the energy sources becom ng increasingly scarce,
peopl e have been trying to devel op and use new avail abl e energy

SOH c fs I Or“ﬁINdl)d’OWER@ENER&AHWmPPAR%TWt% ?&ND WI”ND
pol lutants, has | arge poten : e attention a

over the 10 world, and many ﬂéﬂﬁ@fmmg@d a lot of nmoney in
researchi ng and devel opi ng techniques for utilizing the wind power.

At pr esenFieldpphthe invention generating wind power mainly include two

types: one is.horizont.al i S_wi.nd, powe enerating apparatus and the
of her i 5 ver tTEaPes YRR DS §ERUPA NG sSHap BoPOpRLEY, B0d more
hor i zont aparfixhiarlithd vARNBEwEEEREAkihPdpFRRas add/S wiRbblBELAruckRe W del y
appl i ed because 1t can take full advantage of upper-air w nd power,

have hi gh wi nd power conversion efficiency and ot her advant ages. But

bl ades of Baekgnonngdoof the txventidmd power generating apparatus are
relatively | ich needs |large travelli.ng space, thus have high
Foqui rement s T O ERe EiBen Msrome PR RARE. weoBlS b G dren e g to
t he i npacievefopMnitusemensivaiabNahtbiggaoures Sor Mgﬂﬁﬁ@.rwgﬁln%ﬁ!\@ériiﬁglenﬁﬁal,

apparatus can effectively 20 use I'ower-air w nd, has no offroute and
no tail pBiRdpcesyrn petlutadd Resdaige patendial rthes hasyduwinewideoaitention allhiver the
type ] p ] p tu o] needs to en e bot h
i ) antCHARRNE e AR A RRRRRS LRl B S PR ki)
changes i rchsitphesvibnatildiingetkivind pawer. Wi nd forces, which nmake the w nd
wheel nechani smof the vertical axis wind power generating apparatus

easy to be darggedn@agphansesdof BRI Wind PRWer BRIMY GfeldR! twloltypes: one is
Summary of theinvention In"order to overcone at | east part of

t he di sadbenroatpbexisfwingk pewvergsnaratios peresatugenbiha oitvey isayaiead axis wind porser
gener at | e R PaRR oL R TR A B RERP e, PeRruts Smitdf. BRtBes
30rel g4 i veidely apglizdvbdtaudeoit @n adkd fufl ABRGLagHBELPPESair wind power, have high
wind power conversion efficiency and other advantages. But blades of the horizontal axis

wind power generating apparatus are relatively long which needs large travelling space,

thus have high requirements for the strength of materials and are easily damaged by the

impact of wind. Existing vertical axis wind power generating apparatus can effectively

20  use lower-air wind, has no offroute and no tail power system, can accept wind from any
direction. But this type of wind power generating apparatus not only needs to endure both

upwind and downwind impacts, but also needs to adapt itself to changes in both wind

directions and wind forces, which make the wind wheel mechanism of the vertical axis

wind power generating apparatus easy to be damaged and have a relatively short service

25  life.

Summary of the invention

In order to overcome at least part of the disadvantages of existing wind power
generating apparatus in the structure, embodiments of the present invention provide a
wind power generating apparatus whose wind wheel mechanism is less vulnerable to

30 relatively large wind force and is more endurable.



On the other hand, enbodi nents of the present invention also provide
a Wi nd bl ade structure which can be applied in the wi nd power
generating apparatus and can endure the inpact of a strong w nd

wi t hout bei ng damaged easily. The technical solution adopted
by the present invention to solve the technical 5problemis as

fol |l ows. On thermlhqztdwad gebieliments gf dppacsnumnvpnton aed pravidehewind blade

pr esent |nvent|o cl ydes: ..a a ne wi nd wheel nechani sm whi ch
ot atos anBitre e crpechaties bt e Rind P iR Go Rt n g PPt dhe

under aCthﬁ‘ﬁhc@f)fMtf%gfﬁhﬁ%ltﬁgﬂﬁﬁﬁhé‘dﬁrﬂﬁ‘%éﬁ'e@ﬁl})"heel mechani sm
conprises at |east one wind blade Structure; 10t he wi nd bl ade

structure CORRLI b ;
bl ades and at %et%gt?m%{%e ]]E}goélehg‘%ge&pe eglglt Hhﬁ%%gehé : F%qgé/qpéhﬁlcal
di sposed probieneiswisolldiade frame; the bI ade stopper is disposed

on the wind blade frane or the wind blade shafts and is configured to

bl ock the novaklied Ebazelegerfdmmgra;tpaiamgpmhﬂadtlﬂehmpf«eaamnbéxﬁdﬁ%aea@t 8t
15around the wi ng bl ade shafts to a position where they overlap with

the wi nd krgdmerwiggavheel meghaisin grhighweptaes touwd a getaphahafionathe avind agwer
on both s gg‘%?%ﬁlf &ﬂ@)ﬁra%sngn&k aagﬁoﬁ %?f&lnﬁlrfgrcgo Rvgglqz%lthe Win whAeczllV\{'an&lamsm

bl ade pr ovi resent 1 nvention rnclu Bi's
wi nd bl adeomsjadet at Ie‘oabh.end)bladestruwrbj ade opening cont rol mechani sm
and at | east one bl ade 20stopper; the wi nd bl ade shafts are di sposed

on they wi nd bhe@nd Bladestructure thapRade wiidPREE flameHviROSIedd afkhgovable
wi nd blade frane or the wind bl ade shafts and is conflgured to bl ock

t he novabbledes andes lspsiomeriadgsiangetinen the novabl e bl ades rotate
around the wing bl ade shafts to a position where they overlap with
the wi nd bl adle Windrbdade2baftears defposadoompibe wiinchbladd fraime; novabl e bl ade on
both sides of the wind blade shaft are not equal.

the blade stopper is disposed on the wind blade frame or the wind blade shafts and is

configured to block the movable blades from rotating when the movable blades rotate

15 around the wing blade shafts to a position where they overlap with the wind blade frame;

areas of two portions of the movable blade on both sides of the wind blade shaft are

not equal.

A wind blade provided in the present invention includes: a wind blade frame, wind
blade shafts, movable blades, a blade opening control mechanism and at least one blade

20  stopper;
the wind blade shafts are disposed on the wind blade frame;

the blade stopper 1s disposed on the wind blade frame or the wind blade shafts and is
configured to block the movable blades from rotating when the movable blades rotate

around the wing blade shafts to a position where they overlap with the wind blade frame;

25 areas of two portions of the movable blade on both sides of the wind blade shaft are

not equal.

It can be seen from the above technical solution, the wind wheel mechanism of the
wind power generating apparatus provided in one embodiment of the present invention

can endure the impact of a strong wind without being damaged easily.



It can be seen fromthe above technical solution, the wi nd wheel
‘mechani sm of the wi nd power generating apparatus provided in one
enbodi nent of the present invention can endure the inpact of a strong
wi nd wit hout being damaged easily. The wi nd bl ade structure
provided in the present invention can endure the inpact of a strong

wi nd wi t hout Theiwigd dthadaqa‘dcwmsprbyide&ili tfe pessot inpeitom a@h antieredhamnpags of

Fig. 1 is a_sche i llustrati n nmovabl e bl ade according to an
enbodi nenf Sg?n‘%‘ﬁgl%%’%é@éh?ngmﬁg %Sﬂy Fig. 2 is a schematic

illustrating a cross-sectional view of Fig. | taken through line B-B
according £de oSt il dikd&ipe€sent invention. Fig. 3is a
schemati c™ - nal view of Fig. 1 taken through

l'i ne B-B accdiiglilng atschemaicidlusteating di meveblobladheccprdesgiot an emantiment.of the
10Fig._4 is a SChﬁgat'C view of a wind power generating apparatus
accor di ngPFS*U NSRS ment of t he present |nvent|on Fig. 5is a

schematic ill ustratl ng a secil onal view of Fi g1 %ken t hrough Ii
A- A Fi gI'% 3 § s depapailistpimg crosspegioadlsyir i dire oiakem ough line

ar c- shape he present invention.
15Fig. 7 ?sé% sc lﬁ ??@é@P?%gﬁeﬁg?ﬁﬂgﬁ%%gﬁv\?ﬁgﬁ of Fig. 6. Detailed

ol uti bn Sﬂdga%%%{%%émaw L G e B R LA o e

cl ear, thB-Babaddingd snaliertehbopingse of thepresehit iaverdioa. her ei naft er
described in detail with reference to the acconpanyi ng draw ngs and

enbodigrent s. F20lNivi @&héﬁ{atfc;hqs@rdrtﬂ I powEeo@étaBihk hpiiaitd REMRIg to an
generati ng apé)ar atus that the
embodiment of the present invention.

Fig. 5 is a schematic illustrating a sectional view of Fig. 4 taken through line A-A,

Fig. 6 is a schematic illustrating a structure of an arc-shaped frame according to an

embodiment of the present invention.

15 Fig. 7 is a schematic illustrating a top view of Fig. 6.

Detailed description of examples

To make the objectives, technical solution and advantages of embodiments of the
present invention more clear, the embodiments of the present invention are hereinafter

described in detail with reference to the accompanying drawings and embodiments.

20 In view of the problem of the existing wind power generating apparatus that the
wind wheel mechanism can be easily damaged, the present invention improves the wind
wheel mechanism to make a wind wheel mechanism include a wind blade structure which
has larger wind resistance when moving downwind and has smaller wind resistance when
moving upwind, so that the wind wheel mechanism can make full use of wind power and

25  improve the power generation efficiency while being less vulnerable to large wind.

A wind blade structure according to an embodiment of the present invention may
include: a wind blade frame, a wind blade shaft, a movable blade and at least one blade

stopper;

the wind blade shaft is provided in the wind blade frame;



wi nd wheel nechani smcan be easily danaged, the present invention

‘i nproves the wi nd wheel nmechanismto nmake a wi nd wheel nechani sm
include a wind blade structure which has |larger w nd resi stance when
novi ng downwi nd and has smaller w nd resi stance when novi ng upw nd,

so that the wi nd wheel nechani smcan nmake full use of w nd power and
25i nprove t heéhgblade stppper mtprovided bn chemind whit érabei orght easd bilddeeshab | fer

to large w nd. A w hd bl ade structure according to an dj nent
of t e pr Blegkine: e aifr Bl WagS TRt sol et BT ehEmBvae s ot
bl ade shafiound tHEO¥RRIEdR!sBER tAR oMo §ASE RNRPAAESIaaL BPREHs wWithGndiyth
bl ade shaft is provided in the wind bl ade frane; t he bl ade

st opper i blage dsaine dherraah of Wiva goticnd e ffthameveble thiimlevambioth Isidbe of iad wind
for blé)cij%g thag,E novapl e bl ade from continuing rotating when the
novable b %Sl? Lr 8¢ W'8und the wind bl ade shaft to a positi on where
t he novabl e a verlaps with the wind. blade franme. The areas of
two porti ons 136 WHE TORBh f iR GO 7 SPifas TBRIACHe Sg-nid TEY bijene or
shaft are pat Pﬁﬂé@ihg elementd!6n %@%&3Bfae@@fan{@afxtaﬁmgw“eﬂ@%%%giae of the
vari ous nanners, e.g., It nmay be one or nore projecting el ements on
the w nd birabidade fameextvdredi thgshtapeaf the wind blads ifidencdf nohexaviinthelshmdevith
frame; or _when the sha of th i, N | ade fr Is.not exactly the
same. wi ¢ NGNS EBTE DEp AT e bt B RR S IaRe iy Vet Bt
frameigray chays, meanGaneofliflc GRRBsloppbNarl BOGhpIeReRkd LS BbAdR oTHRPREL
can be inplenented by a portion of tphe wi nd bl ade frane, and the
portion i 8lad¢ Semeatidethie gogionde alsp eplirst a blade Biopperppithis applivation Hdhe present
present inpvention does.not limt. specifi.c inple tation forns_of. the
bl ade st oS el 8 G sessir pBiilcrfor RS AEBL D1afE woBiety wt g™
and | ocat regiir&sehtoBg tixsshape sizenaiatepial aid lob&id RdenSiLMPBEincEidN dfehe blade
realized. 15Fig. 1 is_a schematic illustrating a structure of a wi nd
bl ade acc¥PeRsigar be isligsthodi ment of the present invention. Fig. 2 is
a schematic illustrating a cross-sectional view of Fig. 1 taken

t hrouthh | i ne Fig.Bl d&cosdiempticoillasiratimgodi simnturofof thevipd dadet a¢aouding itonan
As shown in, Fi.gs. 1 t he areas.of .t ortions,.of,the.novabl e bl ad
2 on the PBOURRRLOLPe SRR du B R SRS iR oSt
the two poilvi eNFi@r dduies thebughi fiherrent adﬂoi’din%&&iﬁ amBedinean oft the Resent
force is applied to the novable blade, and the difference in the

r esi st ancllVERie S sshewnd Bigisel 81 Higareas of bvapertions ahthemmeyvablediladeshap the

with the ' . ' ' [oT
W dtho. of Nt eRe8 O s R bidle 3L Bt Sl o BT E b bridys pidfuce
wi nd fd adéiftehaf twiad ecdithdcerhdn aiwiad,force>ishippBebtddr mbeatle tlaleguhdithe

wi nd bl ade _shown in the figure, the noyable. blade can al so _have_other
25 shapesglféFFé‘C'éPé e SFSLEPREToRFED NS TBPYILE bladgiaratass arpundhilie) biade; shaki vath
equal to f i TCY : i .

R s S S e S L R S T T S
i s nmovi ngmadegrinbhde oo the evestdes hEtheoviallbdadel shakk afe diffecamntiiend ndp. Besides

rotate under the actio f the w nd ich leads to decrease jn th
area of t TEUStRREarEd tade o i D Bl U G 1sp v other

POSi tHPN WHLEN The aldd oF thd MBvaMIE BlabE YnBRND sAERel thadTBr &Rial RAthe BRE of the
novabl e bl ade receives the driving force of the wnd wth a | argest
area, thewahbladshiravé.ng t he purpose of naking full use of w nd

ener gy. Fig. 3is a schematic illustrating a cross-sectional view
of Fig. 1 taKhn fulutiongl the hiadBtdbpee saodilouk the manalilhéiade mied ithewinddflade

the presept inventjon. The wi nd bl ade struyct s shown in Fig. 3
may furt g AEMgURE Llopying mﬁv%%&rﬁwﬁe ﬁ%gﬁﬁﬁmﬂnﬂwmﬁ% Bpigapder
openi ng C@l@tagﬁbn TP ARADIAYeh 12dR kY | HERaQint tHE al¥a W tRBCGn T8 HndThake

t he wi nd bl ade
30  the movable blade stay in a position which is in a line with the wind blade frame so that

the movable blade receives the driving force of the wind with a largest area, thereby

achieving the purpose of making full use of wind energy.



5 shaft, and can be one or nore projecting elenents on the wi nd bl ade
‘frame or the wind blade shaft, and is used for bl ocking the novable

bl ade from continuing rotating when the novabl e bl ade rotates from

t he position where the novabl e bl ade overlaps with the wi nd bl ade
frame to a position where the angl e between the novabl e bl ade and the
wi nd bl ade f fags3 seasdhematc ghstrstitg ¥ atose secTiopalfl Wisataf dig.off takbe tHybegleline

i | i 25 10s,.10 t | ock th b) wh
Che wi o Braaga T PuS bR R (e B H M Bo bR GO Srcture
larger ar gasHNOREFig! FRaPfutine iR Slald ]@Qﬁ%g dntrdP et Rindne 2s.$rgmade

ot her side under thé force of the wind. | > portion having tf
| ar ger ar epeming aerdel toechiveisiot Meis podided hehpoving dladeeianiave the wind blade

difficult o return to the origi.nal position en.t i pd bl a .
frame. Sontiab® e8t e vBe bb il Al nabeniehy BERiAA§ofd Ripe e wina
rotation pRAYSHAN abDB @mm&irg 186 enovablBiblndd R t@ithuAomiting vafn itise
generally less than or equal to 90 degrees. The wi nd bl ade shaft
may be i njozpkabiadeirptates fioguhenoamiengvhese the mpeabiabplndmevariags pythghe wind
rotary shaf | e sl e Pr v rder.to r ce.t

wei ot or 2 he Hie3B aEoR ARKE e Bk g PRI B RMHE G B

i ncl ude aframppé&icheh@bie-scaviloweTheShadtionasTdhd Blad@¥p@isd €8N@]1 nRABhARGNIS is
in Figo. 1, the upper shaft and the |ower shaft are respectiyvely
20

fitte tg hlosk thremeyplde blads\ehemthe gpind Hladgpbame dy gnoxing wpeingdose thas fep
f th | ' \

Cboert nolBRGE s seson R CLESE oy Lol Wl RALAASERIIE Y Gfersic

rot ati on amibr tledince dfithe mersd. If thieqeriadn hdvéngnihedarboatea sitatec touthe otlrer side,

upwi nd rotation at the sapg. tinme, the crqss-section of the w nd bl ad
P i BedrE e HrvE ALl ia e Siomrbl Hgon v Wind blade
Cr 0Ss- sechha cBhtiddes BN UEWRKARE Thud, Svdihe) BERDLYiniPHR Btafi R 94hge of the
shape. Since the areas of two portions of the novabl e bl ade “on
the tWo sindesblobladhavithimalchiamiengitrwhichds geneodllyelgssathan ohajual toOldegukes.
shaft can al so be di sposed at a position deviating fromthe
centerline offhtienivbinde bhaftimaf ibaimpleRreafedrialvhsioud thennwrs) d.ghl trdmpddnadrted

can be di sposed i he wi nd, bl ade fr at, a position which js c]oser
to a rotaPyaspiant shy wﬁénwmlwepﬁﬁédg% qrﬁ@f%‘ﬁﬁ%ﬁl&m@,ghtaq{dfw Wénd
area of t 1 I ; I

o “The w B e R R g R g o P e P Pl B
present iaxleskeEon AsishowndeFig ¢, fheruphershaftpndvie lokher shafladye éspyctofelt fiked
w nd ade structure tegt the wi.nd e structure fr ej ng
bao: 19 daimid i a5l v shb b Mralbfr i red S BRet b el B Fre BREED at es
in a relative constan ﬁpeed, at | east one w ng wi ndow can_ be

di sposed in thETRBVALIUEDE Higecaserie Ficadeeciving dot g fritel dfdbe aving) Wade

in the no : er i I e :

of the counrryiet AEmRAR AR Ml et e R BIR R n
wi nd f or cepwinduetakien at tharsame pines die arassuectian bHiberwipd bladeffrankecis poeferably
hangs down under. grayity and covers the hol.e; en th i, N orce
s T MG sibeykp oV B r e (R STk ABITE Guobled s 4 S Cihestly
the wind f0f GRoAGhIJaat the wind can pass through the hole. The cover
can 10 be designed according to the preset strength value of the wnd
force the w ’Sﬂm‘é"t@g%aé Bfﬂﬁétpg%‘ﬂsto‘? il &?@5@9@LadF%_rn BB sfics 37 tﬁe{ &tha
of the cover can be simlar to an area of the hole; or a conponen

f or i ncr ebladaghafinee goaqubly theswinld biwleazhsft emt alb@abe dispbded at b pesitiomdediating
di sposed on the | ower part of . the cover; an ed of the ver y
have a paﬁt)ms'thﬁcqa%l%?f the vigk blede f@mﬁeg’rﬁfs@g& égwm%&?qdﬁeshgﬁ@n be
when the yi : Mi%#’cﬁ“- :
Pr ef er abl %ﬁ%ﬁ%ﬁ%@?gﬁ Hﬁgi?agtgahrr% ng%yEitE gfl()ti e lfq'r%tﬁ)g?llttg%gg {ag% t hat ﬂtl%gmd
cover3l s pove geasialtiyg lappdrets.t mdethpasm dfhtbe molvabledblalesisipgeneally hess whardor

equal to the area of the wind blade frame.



By using the above wi nd bl ade structure, a wi nd power generating
-apparatus can be 25 obtained. The wi nd power generating apparatus may
i nclude at |east one wi nd wheel nmechanismwhich rotates around a
rotary shaft of the wi nd power generating apparatus forced by w nd.
The wi nd wheel nechanism may include at | east one w nd bl ade
structure as Pdmsrdililg)ed aqbthee embodimertt he' dieopresentt ndvdtiade if adee, tomﬁmﬂier

bl ade shaft, .a t.he bl ade sto r abl
i o uhoarmirotn i Syl o €5 BT Plade SHEC PP i Hate. g
mechani s rrbem% easilBnHgBE b P MEKe GRIISRAL bﬁ’ﬁlr@@ﬁﬁﬂl@t\#{ﬁd méel%ié@é%tlﬁg?élah{?e

that the surTace'receiving the wind force has a high w nd power
utilizati ornstaat speedwdtil¢ast mmwmdrwlad@ﬁ gav bedispesail ms thetrhevahletdadeashe wind

snmal | eS|s nce. Furt 0 ed .novabl e bl ade

dopt et - PRARG Figy g ¢ hole 1S R Rs BRE e i oh fore Vg gl An
devi at i ngulﬁﬁe@ Phatt b€ tHeOdt@et dixRakin GRHMH® abld H1fde A3¢e HeAtte. SVRAPAE wafd force
t he bl ade openi ng control nechani sm may be di sposed at the contact

posi ti on iseveaken thatea pesvelbyaduds laglgwen part 1o dhe ﬁomé haggfedowh andgrraraviieend

et o e e ol Sl SR R p SRR AP ORISR R Pt ver

wi nd forcg ﬁrsedrnadeﬁam Wb fosbesettahtermiviakbe pbés&elﬂ)ucgmﬁé B¢ls. TKE sdvieP can
t he arc-shaped frame, the blade opening control nmechani sm nmekes the
novabi® bb%@l&qeépacmdata taghe WﬁS%trﬁtﬁegggcf@iuﬁaqféh% wigdl forog A ind otiadeye is
openi ng i .

ol st ancor s TP iRiah. BRARHpIcEh S W IMOLRRL ol BE AR 0 arpa of te
posi tion helef tiea domponeny fposictdaging thihgravithesuch agm sfteé:léliaESr tltb ke, may be
position to receive the wnd _force, the no | e bl ade autorratl cal ly
returns t@lSP‘Pﬁé oPdls leT Pas of s GOV A G O the Ca oy Tge Tt aiaking out
force, ﬁhak ﬁmeecgnl*&lef/ﬁéer?pgtco%hrf‘g' R HBR W hé We'\ﬁn@'fé&@%‘b%n&% IN@e pREE:
receives t hrust app onthe blade by the wnd force. e above
pr ocetlur estrangt vaip@&’crédrabb}n thet dwewnayj behede oﬁmhhnmhma]ammhaMhmm\mr is

efficienc ) eand t reo two, Wi n f

rechant snifgee e i fedRss B bk db disphatelithe AT Bergb R P i€ fifea
gener at | nﬁbe@ﬂ’@ﬁf@"%ﬁd%ﬁe%ﬁé%‘nﬁﬁ% the wlhdfvhﬁelr@élﬁrbxémg?c&rfagad t as an
axi s. Each wing may include at |east one tier, each tier may include

at |east one Iﬂ"'oﬂsze ?deﬁgﬁnbeﬂe'aﬂgé ﬂﬁ%ﬁvaeé%ﬁ of Yﬂer\gln%?ﬁe S%EQMOsll'HSW e ﬁf%d

be conposed conp y W nd structures, i.e., Including at
| east oneendargy cmmtdnsma@ﬁicnere:w, bothl mfduhngnmablaehbﬂe ené the nbovsl adzer may be
structure, for In the

t|-|n- ne structure.. el
rechat sminstf ol o GO TR ra T et tiads e g el e Bede of
shaft of thgokiasl RAMREs %’i@h@%@ a?aﬁﬂ%hﬂidlﬁmgﬁﬁ/ IPeis Ry Bs n{ali}ﬂéhahb@of
width of a wind blade structure far fromth erotarysat

order to fherwihédbladedtraeturehsay eesogteasitoplenind merepeanyementt el ﬁhpﬁ@ivwhdaétt of
mechani sm,Mov.i n t he,cross-section of the w nd wheel
mechani s hr?‘a ngglqﬁﬁ%qﬁ?‘a Cagrl?ﬁg%l &%he frane of the wind wheel
mechani sm rra)émt;e mag1 r?gf car, bdglgl q?teel materh@I[ and 30 .the novabl e
bl ade may be e CHREY oY%t "eswrf’#"e R generafing Appargipgoan be
wind wheebysd ATAIRih %P GBRGRIR Sk nia) MERABTat 14t Be A wheel
greatly reduce the wearing o
mechanism which rotates around a rotary shaft of the wind power generating apparatus
forced by wind. The wind wheel mechanism may include at least one wind blade
structure as described above, i.e., the above wind blade frame, wind blade shaft, the

movable blade and the blade stopper. Preferably, the wind wheel mechanism may also

30 include the blade opening control mechanism.



vul nerabl e parts of the wi nd wheel nmechanism ensure operation safety
and stability, nmake the wi nd wheel nechani smeasy to maintain and
have a long service life, and the wi nd wheel nechani sm may be
installed and used in areas such as river flats, coastal areas and
mountain top. 5In addition, the aforenentioned wi nd power generating
appar at us maylhal windi pocten generathoyveppagene had adantaged frothat g sypfaae adcas/ing

and at | egst one. generator. Each generator corresponds to a preset .
rotation %ﬁew.ﬁ fopceq‘i’ﬁé‘ P%Slé‘h‘g?rd{tilﬁﬂ“%‘fi’flfﬂo?vﬁﬁ%g‘ea%‘ﬁfgi:%m?&l}gsa%aﬁ‘ﬁt
det ect i Ngiehginh hadhanr3Regd: of the rotary shaft, controlling the
bottomend of the rotary shaft of the w nd power generating 10

apparatus to i »a I

rotation speer‘gﬁ)%1 Er?g%egh g&gl;e%r ﬁé‘\i{éﬁ)’ix lg%?{)({egﬁﬁgﬁgg%%éé ’itfge gfetaﬁ%% 0tf (t)he
be | arger niokalsle thkalepmesp dic insthAéd devisfeetomatied Whgicatmne aenteh ¢inbpthicotade
end of the rot ara shaft of the wind power generating apparatus with

the gener #PBREr AT GifghadhePGEt CopBhmEHEN Bt BEY SR dispeed 4t sheaniact Bepitien
fall smal{gethaf hbGo FRg af! eFMﬁb.W&dthe%&%v SMRECIBANG! Akl 30

controlling apparatus may I nc a rotation speed sensor

connect eddegreds frdne agieamwifdposieireotanngwihdpositiat, aod thepeadbte bladrerotates a
gear; a controller for receiving the rotation speed detected. by th
ot at i on SPla eghe R GBI Br R cheo o BBEERE Gloa Eobfet o
bet wvegn t Bandgarar@Bthpel Srdhe, | 1B8DadRN6hARIPEEHR REEMiSNGakQ thBEnovable
rotation speed detected. 20The af orementioned w nd power generating

appar at usblady stpenestatingy whechaisvequivalert taxd wind duchuge opgeng riariieatically

tus_wh . haft j di cul t.h d., .
Enbod; men?Rorgs. YhEh St gty rodyn B RSSPach Rty 18 otidf el eehagismpotates
detail W frbmr @b apRnEedsRtidnlte 1Re EAMRAMYipdsitidh aWheg the FarM@fdthiesio a'iﬁfésgtiSon

wi nd power generating apparatus according to an enbodi nent of the
present i iovEsreivgntheayyindn&rerieths mevieie tbladsdaameatieallyr twiwas 4adhbauagous
for fixing tf r fi erti Ly di S .
bet we!as)r(\ a Oshﬁ%epg eé%eéﬁggﬁé\%%%%a@n&? h?”&%h‘\ét %‘@Iﬁagérﬁtet?d%?ﬁf%g% wind

upper beadiseintlgd bgenligyand headivesithe arustnpplicdearthd blade dykiae vind farce. The

| ower bearing bracket. The bottom end of the rotary shaft_is _
connect ed@iay€procedures are repeated, and the wind wheel mechanisin can work with efficiency.

The size and structure of two wings of the wing wheel mechanism on the two sides

of the rotary shaft of the wind power generating apparatus are symmetrical with the rotary

20  shaft as an axis. Each wing may include at least one tier, each tier may include at least
one wind blade structure. The wind wheel mechanism may also be composed completely

by wind blade structures, i.e., including at least one tier with each tier including at least

one wind blade structure, forming a multi-in-one structure.

In the wind wheel mechanism, the width of a wind blade structure near the rotary
25  shaft of the wind power generating apparatus may be smaller than the width of a wind

blade structure far from the rotary shaft.

In order to further reduce the resistance of the part of the wind wheel mechanism

moving upwind, the cross-section of the wind wheel mechanism may be in an arc shape.

The frame of the wind wheel mechanism may be made of carbon steel materials, and
30  the movable blade may be made of macromolecule textile materials, so that the wind

wheel has a small resistance and light in weight, which may greatly reduce the wearing of



generator clutch through a big gear. At | east one generator is
"connected with a power 30 transformation roomvia a cable. A

mul ti-in-one non-resistance wi nd wheel mechanismwith 1 to 40 tiers
is disposed around the rotary shaft. In each tier, 1 to 5 arc-shaped
frames are symetrically disposed at equal angles with the rotary
shaft as swminewebl. pdractt threcwitlaphdelf machanisng lences @rratijppesafety aad dmﬁnl,ity,
a |l ower cross bar,. and frane vertical sup orts. novabl e )
are inst af2ke e VHIdWheR mf‘@}lemwr?@%mmﬁ DR apg #@V%? Ugcteryee | @fh gahe
frame thr QuahwheanaEdlaH o RRGbe>Hafliad h@WSLd SRS sttt & ﬁéteeefo%am
The 5 bl ade stopper and openi ng control mechani sm are

di sposed arat irel momttaiottoposi ti on bet ween the novabl e bl ade and the
arc-shaped frane. Quter end edges of the arc-shaped franes are

connecs ed by Ifi aditign,rthel sfordhent@asd maidpovedr Wendraiise giaread wdy visb Andlide a
power generation controlllnﬁ apparatus and controls the blgE gear to
connect WPRYi®Tg SART AV soyfreling; appaiaist arﬁb\i&ér CEShPAi BPRETHQr- ach generator

succe55|v Yes AT rgﬁ?ﬂ%igﬁ% égptlon of the 10 novable blade is a
"spoon” ape struc e aPea of an outer portion of the novable

BL???OUSP et beaflch S paiiboh A5 RE BfF e ol oot og

within t hmtﬂy@hsﬂ,&m&oﬂrm@nﬁe bSttmﬂSdnaldfelde figatly 3hiafo o f tHeomindN wer generatmg
| ongi tudinal center line, and the Iength of the novable blade at one

side H tHPAEHST o FRNEGieVilthy SBNE2I0T SerEesPending §or PEgssincotation) spag Hrggh a
the nmovablg, %}ﬂeﬂqhél&lot%{]&h %@ieg Q%r ct§ﬂ #epoM, Jhgl'ethﬁltﬂ ald ]Ialg.i.et trg't%tlf;[ﬁ) gﬁe@h,eand

bl ade. Th& rotary s g speed-restrict
di sposed dihermect.the bott@)encﬂ bf thalrbtyu-y shaft@f dnemgmﬁcpoam geﬁmﬂmgmppamfust\hm

present invention, rtical axis w nd .power erat ar.at ys |s
shown in BEEENCaLof throgh (i dercy e%ﬂﬁegowﬁla SRestlas E}sﬁ faﬂg"p%'ﬁa p e
has a heig@%aq@mﬁgghﬁgg a dianeter of 20m and includes 4 20
reinforced concrete towers 16 fixed on the ground and beans 17 fixing
the t rs 1 r G

wal | iC kne? sh eﬁf enlérgﬁ%)ré? ﬁ%@j b% %HEM rgtglge be vveogn aﬁ:})g‘%gg sglﬁéd;g%l%)r
17 and t hehlchvie coﬂmaﬂ&ﬁ vith the @agh fdrhietetcﬁmg e rofatibh epemripﬁ'ltheagfdu | :oweemtroller
beans 17 é?a an .u er bearlngafrackgi?l and a | ower bearlng br acket

14, The b FeFHERA e rofaien 8 Yeteqier by therotaligh saeqdetentqys 28d genuplipg the
clutches & {REQHOE BsRnf e&én%ﬂﬁee]iztht‘!‘/@bé\rthnaéfﬁe & 1642 0RE BEndPhtol 2SN
the total power cap a% i1ty 1s 3210KW "The generator 9 i's connect eé

with a poﬂsnomﬁamqkmddakcmd room 11 via a cable 10. A braking and

speed restricting apparatus 13 is di sposed on an upper part of the

bi g gear 12 vikecforesieationedewindwerwepageherafing Apparaxuainaysgaietallsr eoa vertical

ensure that, the wi nd wheel nechani sm 15 runs sguothly under a large

wi nd f or ctis BenehRo vkl SERSIp NG aRPaftrvIMRE aptapetR b BePanslipwardp dhg,gropnd.

around the rotary shaft 2. The wi nd wheel nmechanism 15 may have 5

tiers. |n eadmhodanenty off hesprigprad nyeptios @eah@elgyﬂweﬁi@acehﬁd yin ddeigib geth

with the and t he angl e between two

arc- shape%ﬁ%?%%gg%ﬁékféagiuégéﬁé Shaped frame includes an upper

cross bar 20, bar 22 frame verti.ccal rt.s

rovabl o bl adds Vorticg gvis R od eftsAbie BFAETE TR Rt apastaatiog e

Wi ng of ?{%Eblﬁﬁrﬁfeﬁh&pﬁﬂyﬁﬁ@tﬁ& BtokaRr AXedor 8RILGkIVAdHRRRE fmﬁ% th:tower,
a

| ower shafts 6 and axle sleeves 24. A bl ade stopper 23 and a bl ade
openi ng A power rotary shaft is vertically disposed between an upper beam and a lower beam

through the center of the upper beam and the lower beam via an upper bearing bracket
and a lower bearing bracket. The bottom end of the rotary shaft is connected to a
generator clutch through a big gear. At least one generator is connected with a power
30 transformation room via a cable. A multi-in-one non-resistance wind wheel mechanism

with 1 to 40 tiers is disposed around the rotary shaft. In each tier, 1 to 5 arc-shaped frames



5 control nechanism 19 are di sposed on the contact position between
“the novabl e bl ades 4 and the arc-shaped franme 3. Quter end edges of
the arc-shaped frames 3 are connected by fixing rods 18. The power
generation controlling apparatus 8 may include a rotation speed
sensor installed on the big gear 12, a conputer and controlling

sof t war e. aighsymmhticaldy atisrosed peadualf andles with ¢earotddy slafi 8§ iams axihe Each

running require t of.t first generator, 10 the conputer, Lssues an
Dot r et | G BEED A, st e ap AT GTORe iR T8V IS 781 GOy GRTE A REGP
with the Bifposigal tol2imdVaBR BlARs RiDind@BEd FAhHOMEIIER Q8ngd MONHBEL WG JrREch
rotation speed of the big gear 12 satisfies the running requirenent

of a secon-Gepet dawe, thrqvghcispaetiee upperuBwitanlowes tshales pah akly desvieacihe
a geney at clutch of ,the cond 1000 enerat.or with the,hi ear
L°T hal Plpcé el Ahg B aTEE Cirep R boh Bt cllatoRie, B el et
connect edpyditiéh beevebh ghdBdkatlle blade andiSthe eYWehdpBd Fia@ite. Gutal erfdn@dges of the
novabl e bFade 4 may be made of Iightjmeight nyl on or polgner textile

mat er i al sarcahapedalfamanpre ennegiesbhy fi s.cFapsgenseager JntcB iy getngeted with

whi oh Sl : oo . £Fici _
e e PSR Ee Bt A BG4 PR V8L B0°U00 RS
ar c- shapegdederato® vdth difidrénbpowengblibitified Jvecaivaiyual nen. ihadeosd-skatonhshe

fromthe rotary shaft 2 is 429cm the length of a nmiddle novable
bl adel® | gwg%e ﬂ?fadﬁ g2 ["Begnh shaped ﬁ%u%r\?aﬁﬁ%arﬁﬁ gfan Quighpttion of fheguagydble

to the ro j t i
4 are al | POGLERIALL ol SR o o NERECE 0 ol pl Ny TPUR G AHIGE:
i s instal freth devir@tiynghdit. ohhd meovablegbladeli widhin cthatarc-shaped frime hie installed

novabl e bl.ade. 4, _.and the l.ength a of .the portion_ of_.the noyabJ e bl ade
on one. st g E0n e 15 SOl chuSritnond Ut bl o iRt aRag pEone
llength b gfie bi'heRBAL bPheGhoddBR: BIRYGRNSH REC1RNAINNE oPIHRSHo b IMe 4tk
axis of the novable blade. At present, ‘regardi ng both horizontal axis

wi nd powesthgesisicaet Hy shaparfthes swvabld bleds | T rafadysshafinbaspevisaking speed
generat i nige %o?ar at uset§ls due é t he i nfluence of various factors such
SU{CTPg ARpAALLS digpose ?‘&F

as nmechan é%cfn'power generation capacity of a

singl e power 30 .generating, apparatu oes npt exceed,.3000KW w t.h )
power gener atSiPSH%E‘QB’aé‘F‘E%fg‘&E ot e’Bﬁ%ﬁ’f‘leﬁ%ﬂng}’& RIRREDL SR e Fo ¥erlieal s

a range ofyiRPPEVEL QORI e DBatafust i8&h6®haHIMBL Y3-6MBhd vakidAdxnal Whﬁd power

power generation capacity, manufacturing cost is relatively high, and
t he transgéresitmg afpapdvwehanmadheighie s Glm tahé qyrdizneiere o8 e candt oicludes 4

restrjiction rrent, wnd r _generating apparat .are very f
from 25t | B o B R Bl e G PE e PRARERS J3 02058 et e A
resources oW EEoWir ﬁlm\/&zﬁthgﬁﬂ@fhéﬂe} B2 ARAREA A6rap ﬂﬁlﬂ:tr@ggop}ﬁmm is vertically
enbodi ments of the present 5 invention adopts nulti-tier and

mul ti-i nh dineossd rhervesensthe wopervbaatn Whaadl the kveati beamcbh Heeuabdthai aehter 9é the
rotary s eégh‘é’ 1c]tv$‘e‘? 5305814 9fa Jnelfp g?b%agxﬁrb?gﬁgg \%ﬁq II’Z",‘J’?%&%&‘B%%\E@&&%'

generate I'vel'y l'arger anmoun

gener at i oThe bittdrdlehd 0P tiRRPAIALLIT 2 35 connbaed a3 \kiidiatbhelugheer alirdtigh a big
clutch to control. the bidg gear to successivelt/ connect_ to generators
1#8 B

with the ¥ fldrhichdgner gabPf i 25resandniie tofal powverapailbr Bt B19KYH The
generator 9 is connected with a power transformation room 11 via a cable 10. A braking
and speed restricting apparatus 13 is disposed on an upper part of the big gear 12 which is
at the lower part of the rotary shaft 2 to ensure that the wind wheel mechanism 15 runs

smoothly under a large wind force.

30 The multi-in-one wind wheel mechanism 15 is disposed around the rotary shaft 2.
The wind wheel mechanism 15 may have 5 tiers. In each tier, 3 arc-shaped frames 3 are

symmetrically disposed with the rotary shaft 2 as an axis, and the angle between two



10 that the total power generation capability of such a single w nd
“power generating apparatus can reach up to nore than 3000KW In
order to facilitate reading the drawi ngs, nanes of the various
conponents in the drawings are listed below. In the drawi ngs: 1.

upper bearing bracket, 2. rotary shaft, 3. arc-shaped frame, 4. 15
movabl e bh&edbap&l frappelis $P@T t EaGh arovieapes iabie inéludge aepar crokubah20, a
8. power generation controlling apparatus, 9. generator, 10. cable,

11. power lavearmsesrhmatilomdr sone veticabsuppgenz]. 1 Jnovsbleallpdry A inplebler in
e AR S 8L A S e Byl B Spcve

.
mechani sm I'Xing rod,

control magharhsly 5, 20verRRRY 6 6HdSe blabves 24, Afbl@iEatoppet 2T ald SHIRPObHening
22. lower cross bar, 23. blade stopper, 24. axle 20sleeve of win
bl ade, 3 25010l iechyBHn g o dispesed vadhaeandsat positionpetyigan ths, meyable blades 4

foregoi NG, e%?é—é’h Qg?raﬁ{goo‘q g’ju@&r&ﬁ ed est(n‘othrp LESH edi £ c%tﬂ %’coﬁﬂ&te%rl%/
. ARy

not used to I'rmt the scope of the prgsent 1nvention

modi fi cat firimg redpl & dihe poweegdnectivarbntraiing apsaames® rayrivcledand tdialon speed
departing fromth pirit and principle of the present inyentiaqn

shoul d f PGl AR A Bieopie 8T (e pFUBRHET ARd SARTRJHNE Faftweyes; Wigen the

1. Awnd r | LSk DG ]
wheel mech e Sh e T AR A R e e TS Ly
the wihd fewemmpeereisatésngn appacidinuso wnokeact \ai pehefadorc elutohhef ei fivst H810KW

i nd wheel hani i 5|, east i nd. bl ade structyre;
the i nd BYIRAOLTHTGHS PR et Shet 15 T 5PTo) SEaT PR ASnna e, dr o foieion
shaft, a %@Wf&h@'@@%ﬁﬁnﬁz ahtidmRashe PRI ?éiﬁir%ﬁu@n%)@f[ ?1 esE&ﬁldV‘éé?l@ra%@%

shaft is disposed on tthe wi nd bl ade frane; bl adé st opper
i s di sposeempuicn Freucsi and istadieorf tawenmnct phgengiater dhigleofsthaf secomdl 1080KW

ot at os. aPBORIL RERgnG Eoheah A7 Bt b FbBE ctRETo LG AR REO R icgor

bl ade1pvemaaps cohidtddhgitihethidtade2f r ame;

As shown in Figs. 1-2, the movable blade 4 may be made of light-weight nylon or
polymer textile materials, and may adopt a “spoon” shaped cross-section structure which
may maximize the wind power utilization efficiency and reduce the resistance. 3 movable
blades are installed on each wing of each arc-shaped frame 3, and the length of the

20 movable blade 4 farthest from the rotary shaft 2 is 429cm, the length of a middle movable
blade 4 is 336¢cm, the length of the movable blade 4 which is closest to the rotary shaft 2
is 192cm, and the heights of the movable blades 4 are all 745cm. Each movable blade 4
within the arc-shaped frame 3 is installed deviating from the longitudinal center line of
the movable blade 4, and the length a of the portion of the movable blade on one side of
25  the axis of the movable blade is larger than the length b of the portion of the movable

blade on the other side of the axis of the movable blade.

At present, regarding both horizontal axis wind power generating apparatuses and
vertical axis wind power generating apparatuses, due to the influence of various factors
such as mechanical reasons, the largest power generation capacity of a single power

30  generating apparatus does not exceed 3000KW, with power generation capacity of most
power generating apparatuses within a range of SO0KW-1000KW. Due to the relatively

small stand-alone power generation capacity, manufacturing cost is relatively high, and



wherein areas of two portions of the novable bl ade on both sides of
‘the wind blade shaft are unequal. 152. The apparatus according to
claim1, wherein the wind blade structure further conprises a bl ade
openi ng control nechani sm t he bl ade opening control nechanismis
di sposed on the wind blade frame or the wind blade shaft and is for

bl ocki ng tiedramsmésion dfl fmeer indavcesmtoi theligrig aroSutieat ¢p vdsgictivhe Gmwabbvmd

bl ade rotates from.a position where novabl.e bl ad over| ap V\,I
the wind DYVHi SRIETIPG ARPABMECS . VER, 8 g C%?ﬁb i‘”ét HETRRERI? ‘feh’é opment
movabl e bg@@agggf@nﬁwmr@oaggsfrane equal s a preset val ue. 3.

The apparatus according to claim1 or 2, wherein the wind bl ade shaft

s disposed afca,RAShbkan g%ﬁnlghéppqﬁa\fﬁsagmﬂerdog%?eg‘lf’cﬁw'aﬁﬁéﬂté 08, B b

wi nd bl ade frane. apparatus ac to cla
wher ei 1 ainventien adgpts omubi-tid¢rhendvinndtibh-ate @hf-regisentes virmd awhel Cmsd:iﬂpsm

a cross section, of tq@ novab) e bldag1 is i.n a spoon saafpe. . 5. The
appar at us YEEBFYIE the refay ¢ R fQ fsceikineWind 1prcgde laggrthug gan
di sposed

p gf Shetdi€ ﬂ,%l)Pi ggegaﬁ{o%ﬂpo ov@erPlQl%hﬂdei'Tb Wi u;g&v ?gﬁéﬁﬁ@n E&mtfo]ﬁ‘l%g

rotary shaft of t e W nd power gererating apparat an area o
t he novabhppablteds domnededwithothe rgeh@stor chach annccameh thof bighgeantnshicbesadely

frame. 6. The appara ordln toclaiml o erein the
uf b adEOTORE 0 FORBITS e thire A REE TSRy Sr ceRapiittEs orehier e ESeraRTics0
sl eevey that tHe tdiAE p@%ﬁrg%héﬁtl&?(é%ﬂill’i‘@ 69 sﬁélﬁ'a”bxillgledfwﬁ{d §0w@p%€ﬁér§hng
at | east one wind window s disposed on the novabl e bl ade; 5the w nd

wi ndow coafaratesscan rhgdhaip tn mére thapd@BPBVHI ade and a cover for covering
t he hol e; wherein an upper part of the cover is fixed on the
novabl e bl adén ablev do tfirelithtsl readiag tewbawpegst nohest dlethe susoushamgsndoann the
and cover t he hol E V\%‘lgr‘i the wind force is weaker than a preset
val ue, apwangs;afe B3ed 8elgfschar ge the wind through the hol e when the
wi nd 10f or ce _reaches .the preset. val ue
In the drawings: 1. upper bearing bracket, 2. rotary shaft, 3. arc-shaped frame, 4.
15 movable blade, 5. upper shaft, 6. lower shaft, 7. generator clutch, 8. power generation
controlling apparatus, 9. generator, 10. cable, 11. power transformation room, 12. big gear,
13. breaking and speed restricting apparatus, 14. lower bearing bracket, 15. wind wheel
mechanisim, 16. tower, 17. beam, 18. fixing rod, 19. blade opening control mechanism, 20.
upper cross bar, 21. frame vertical support, 22. lower cross bar, 23. blade stopper, 24. axle

20  sleeve of wind blade, 25. blade opening control mechanism.

To sum up, the foregoing are only some embodiments of the present invention, and
are not used to limit the scope of the present invention. Any modification, equivalent
replacement, or improvement made without departing from the spirit and principle of the

present invention should fall within the scope of the present invention.

25



8. The apparatus according to claim1l1, 4 or 5 wherein the novable
"bl ade is made of textile materials. 9. The apparatus accordi ng
toclaiml, 4, 5 or 7, wherein two wings of the wi ng wheel nechanism
with the rotary shaft of the wi nd power generating apparatus as an
axi s 15have symmetrical size and structure; each wi ng conprises at

| east one tier, and each tier conpri “Eaints | east one w nd bl ade
structure. 10, The apparatus according to claim9, wherein |

J g 1 n
the wi nd whedl HetHshiPSHFT LRFAtRS GPPaatisr SOMRINGSHahd8ass tnge i Wheel
closer to : : f t | i rat
than a segfg%rﬁv\n&trl\gl&%ﬁggg ésalp ?ﬂgtﬁfé%tnﬂ%dﬁgﬂgﬁc%qﬁgggkgf]ﬁge@pt aﬁﬁ%ﬂs%wer
wi dt h of gheramgapgaatusdindbaeedsibraee wheminthiechini svifeak mberanfsnocotyhéses at
rotary shflft. . éll The apparatus according to claim9, wherein a
cross SectPePrervipdblade SHUCiiEel mechanismis in an arc shape.

12. The apparatus according to claim9 or 10, further conprising a
power gener athoviedMads) strusdra peapaisers anandbladesfumena e dtladophaft, a

wher ei n eggh. HEREBLAE aﬁ%as(f%ﬁéﬁﬁﬂ‘%'tggﬁgi 25t 0 a preset rotation speed;
I a

t he power generation controlli1ng app us is for detecting a
rotation spe of the . rotary,shaf ontralli a hottom end of the
rotary shaft?}g‘?wfrﬁleb%\(}ens aﬁé llspog%%g?gﬁ‘ﬂl&%&%%%%é%es to connect with a
generator corresponding to.a preset rotajio eed throu gea .
Shen the r ot 4 BHOG RS der Beeed ondnt Higb SenaRE Rt wad b1 Bek g i
speedjg anﬁ)r%@ocﬁtﬁrfﬁf]ﬂ@ RESablcBadPRRR GhiaARg %Wm%b&l@ﬁiaﬁ@ﬁtg@g affunll ik

rotary shaft of e wind power generating apparatus and _

gener at or werg bladpshaft g atpesitioa whers dhe mutvabledrl adgp eeatl aph vothgthet Wimdgdade
when t he [Drot ation speed detected is snmaller than the preset rotation
speed. ame,

wherein areas of two portions of the movable blade on both sides of the wind blade

shaft are unequal.

15 2. The apparatus according to claim 1, wherein the wind blade structure further

comprises a blade opening control mechanism;

the blade opening control mechanism is disposed on the wind blade frame or the

wind blade shaft and is for blocking the movable blade from continuing rotating when the
movable blade rotates from a position where the movable blade overlaps with the wind

20  blade frame to a position where an angle between the movable blade and the wind blade

frame equals a preset value.

3. The apparatus according to claim 1 or 2, wherein the wind blade shaft is disposed

at a position which is deviated from a centerline of the wind blade frame.

4. The apparatus according to claim 3, wherein a cross section of the wind blade

25  frame is in an arc shape; a cross section of the movable blade is in a spoon shape.

5. The apparatus according to claim 1 or 4, wherein the wind blade shaft is disposed
in the wind blade frame at a position which is close to the rotary shaft of the wind power
generating apparatus, and an area of the movable blade is equal to or less than an area of

the wind blade frame.



13. The apparatus according to claim 12, wherein the power generation
~controlling apparatus conprises: 5a rotation speed sensor, connected
with the gear, for detecting a rotation speed of the gear; a
controller, for receiving the rotation speed detected by the rotation
speed sensor and controlling connection or disconnection between the
gear and t he Gilhkeapiratnacgediapad elaimclcar I iwigréia thdeindblade shafisquegdises

1014. The aBgar afl#g ccording to an‘\//easﬁ)ne of clains 1-13, wherein the
rotary shéf s war %H\%@I‘ldééﬁé %G apparatus is perpendicul ar
to the ground. 15. A wind blade structure, conprising: a wnd
bl ade frame, 7a ThewapdpEldacehang to glamviaf & %l@ﬁ@l&%le@st gngaxind griadow is

bl ade stoaﬁsgsfg%ﬂgﬁﬁngvgﬁg%jmd&d bl ade shaft is di sposed on the w nd

bl ade frane de stopper is at |east one projecting el enent
on the_w nd ade fra or_on. the w nd_ bl ade ft, f.or stopping th
movabl e bl aadhd ol VB ke il He s aoh e angacle B shrhad e
W ng bl adgeighaft to a position where the novabl e bl ade overlaps with
the wi nd bl ade frane; wherein areas of two portions of the

novabl e bl ad%vl%?eiﬁ%hrhlpghldﬁaﬁ‘t 8f tHeNQ v i@qiﬁh%?xethg%?f%l R H3GHURA hole; a
16. The wi nd bl ade structure according to claim 15, further

conpri si ntpveer lpagtdd tbp envarchaognidowh andcheas gy hole wheheheivind foecdisadeaker
openi ng cgntr ol chanismis .disposed on the wind blade frane or. the
o nd b adiebrpreoE AR 3 b B RShere S8 vatt ditpRa e bl et e Wind
conti pli NeprEfeathddGhePre¥di@AIUENe nMoOvabl e bl ade rotates froma position
where the novabl e bl ade overlaps with the wind blade franme to a

posi tion whergeTgp agﬁb%tﬁs Pﬁégmﬁg td &%m#g} A \g%&g@atggﬂmwsﬁewiaag i9had&or

frame equals a preSet va structure
accor di ngtextleahaterald5 or 16, wherein the wind blade shaft is disposed
at a position deviating froma centerline of the wind blade frane.

9. The apparatus according to claim 1, 4, 5 or 7, wherein two wings of the wing

wheel mechanism with the rotary shaft of the wind power generating apparatus as an axis
15  have symmetrical size and structure; each wing comprises at least one tier, and each tier

comprises at least one wind blade structure.

10. The apparatus according to claim 9, wherein in the wind wheel mechanism, a
width of a first wind blade structure closer to the rotary shaft of the wind power
generating apparatus than a second wind blade structure in distance is smaller than a

20 width of the second wind blade structure which is farther from the rotary shaft.

11. The apparatus according to claim 9, wherein a cross section of the wind wheel

mechanism is in an arc shape.

12. The apparatus according to claim 9 or 10, further comprising a power generation
controlling apparatus and at least one generator; wherein each generator is corresponding

25  to a preset rotation speed;

the power generation controlling apparatus is for detecting a rotation speed of the
rotary shaft, controlling a bottom end of the rotary shaft of the wind power generating
apparatus to connect with a generator corresponding to a preset rotation speed through a
gear when the rotation speed detected is larger than the preset rotation speed; and

30 disconnect the connection between the bottom end of the rotary shaft of the wind power



18. The wi nd bl ade structure according to claim 17, wherein the w nd
‘bl ade shaft is disposed in the wind blade frane at a position which
Is close to a rotary shaft of a wi nd power generating apparatus, and
an area of the novable blade is equal to or less than an area of the
wind blade frame. 519. The wind bl ade structure according to claim15

or 18, whe&rdting dppestuseRdith®ferRfatbrithpishdilgd@hé preb@ rb@tib sfded AMirGugh
shape; a cross section of the novable blade is in a spoon shape

20. The wihsczenr when terpiation apesd deteaiicn és waaller thamthepreset refatiangsoeather ei n
the wi nd bl ade shaft conprises an upper shaft, a | ower shaft and an
axl e sl eeve. 1302he appasatns ndcdstiiagdo staimck2 w@e&émdrwpqvgprtg@nmaabmqm;olling
18, or 19 mhqﬂ n at |east one wind window is disposed on the

novabl e bﬂﬁfa ¥ AR wi ndow conprises a hole in the novabl e bl ade
and a cover for covering the hole; ei n an upper part of the cover
is fixdd on taHQt%‘BQéB‘?egi raieconnesed TH s @t FeqtERe ToRAPR sBFediqidhe
cover hangs,down and covers the hole when a wind force is weaker than
a preset value, and is lifted to discharge the w nd through the hol e

when the wi n% é %&r%ﬁelr §6¢ %glv %thg gtsaﬁgn %gée'ﬂ V\% etected The H)‘?at n%egl{l g%gor

structure accor ng toc erein nova
i's made ofind @éh’ﬂrd)lhng&ioane@ioﬁ orZGISc&M_EhﬁEDlﬁbﬁédt/BthBag@r Redetheest hyist one

| nt ernati onal Bureau; ﬁune 2011 (28 06. 2011)
generator accordmg to the rotation speed.

10 14. The apparatus according to any one of claims 1-13, wherein the rotary shaft of

the wind power generating apparatus is perpendicular to the ground.

15. A wind blade structure, comprising; a wind blade frame, a wind blade shaft, a

movable blade and at least one blade stopper; wherein
the wind blade shaft is disposed on the wind blade frame;

15 the blade stopper is at least one projecting element on the wind blade frame or on the
wind blade shaft, for stopping the movable blade from rotating when the movable blade
rotates around the wing blade shaft to a position where the movable blade overlaps with

the wind blade frame;

wherein areas of two portions of the movable blade on both sides of the wind blade

20 shaft are unequal.

16. The wind blade structure according to claim 15, further comprising a blade

opening control mechanism;

wherein the blade opening control mechanism is disposed on the wind blade frame

or the wind blade shaft and is for stopping the movable blade from continuing rotating

25  when the movable blade rotates from a position where the movable blade overlaps with
the wind blade frame to a position where an angle between the movable blade and the

wind blade frame equals a preset value.

17. The wind blade structure according to claim 15 or 16, wherein the wind blade

shaft is disposed at a position deviating from a centerline of the wind blade frame.

14



Cl ai nms 1. Alarge scale vertical axis w nd power generating
-apparatus, conprising: a tower (16) fixed on the ground and beans

(17) fixing the tower; a power rotary shaft (2) vertically disposed
bet ween an upper beam (17) and a | ower beam (17) through the center 5
of the upper beam and | ower beam (17) via an upper bearing bracket

(1) and a | ovi8r Theavindblabie ackeire (abdgriling tb@latlmrm7em.dlefeﬁn theewindtbdade shaft is

shaft IS cqnnect ed to g enerator clutch (7) .through a big gear
(12), the 5@??@3&%1?6 royd bla & BAmect 8 @osiion vighhigeslose t%ﬁsff’@mﬁlta}%)ﬂf%’é'?ﬁ
(11) via i i

wheel nec anls %gémf?ﬂﬁﬁﬁ %m%%ﬂ¥%%Pgﬁ?;ﬂﬂﬁggggg%§§r un ﬁﬁghgg?%}?l

shaft (Z)meanf&aohndmkMaﬁanw 1 to 5 arc-shaped franes (3) are
symmetrically disposed at equal angles with the rotary shaft (2) as
an axi®; each9aTke shrapsiddd starcburé pcceONptd SR dBd OMQBEWhﬁ’émSzScﬂ@@ef sl of
a lower cross bar (22) and frane vertlcal supports (21); 1 to 5

novabl e bﬂl&d%d@lﬁﬂeéta@q i 4% &} PEEhARE; @£EPS sectignofthe Mpyablebladaisin grspoon
wi ng of eg&@ arc-shaped frane (3) through respective upper shafts

(5), lowe ﬁafts (6) and bl ade sl eeves (24); a blade stopper (23) 15
and a bl ade e o ch 9 S ed. on. LEont

p0si 11 on bet adend RS BROAR- RIS Gl & dr P R efndPaf @M Efihae
out er endsledig@snfsed Reugiiet sisdfapeswér shaR 3nd an adegles@nect ed by fixing
rods (18); the generator clutch (7) is connected with a power

gener gj i on cont TRé kWiRYbRBP A&l (Rbording to claim 152 18%@19%@&&5% least one
according to claim1, wherein a cross section of the novabl e bl ade
20(4) is Mwuhwsﬁown8§bag@dontheneymﬂhébdgparatus accordlng to claim
1, wherein an area of a novable blade (4) which is farther fromthe
rotary shaft tfywindswindogeomiphiass alwlairetheofovableiNalel aad bl caser fod powdning lthe
is closer,to the rotary shaft (2). 4. The appar at us
accordlnghWB’claintl wherein a breaking and speed restricting
25apparatus (13) .is disposed on the rotary shaft % The

appar at us aceﬁte&ﬁlta@nt%peq Rarhef the\garerds {ixe QHHP@U@&\ le (blade qbeve the. hole; a

connegs ed,

accorg%ng($%&?wéfﬁt mﬁeré@ggéﬁeaﬁ%ggﬁﬁ ﬁ%ﬁ? éw%%sgygmfﬁgggﬁ é%kgﬁhml
the arc- sh@p@dt wtatmn(i?.s lifitd o pshdrgo thedweinid ahiongh theoimla whenttke ivinmkfonte
the wi nd bl frame; 30and a length of a portion of the blade on one
si de of a‘f‘FagBﬁsé hepresigaitade i s | ar ger than a length of a portion of
the bl ade on the other side of the axis of the blade. 16 AMENDED
SHEET ( ARTI C2& Thy wind blade strygtijerigoqraing togéaiar b il§pr dfp ahareips the movable
Conpr's'”Ehd@hdhﬁﬂﬁﬁtéﬂﬁe a& .Jsheel mechani sm which is capable of
rotating around a rotary s t of the wind power generating apparatus
under Mnnd force; wherein the wi nd wheel nechani sm conprises at |east
one wihd bl ade structure;



5the wind bl ade structure conprises: a wind blade frame, a w nd bl ade
shaft, a novable bl ade and at | eashrRBEp BLANG Stopper; the wi nd bl ade

shaft is disposed on tjig i@ vPlsRdRdMEIBIRA0: 28 Jund208 dRbeghery St opper s
di sposed on the wind blade frame or the wind blade shaft and is for

bl ocki ng the novabl e bl ade fromrotati ng when the novabl e bl ade
rotates around the 10 wi ng bl ade shait]laigs@ position where the

novabl e bl ade overlaps with the wind bl ade frane; wher ei n_ar eas
of two porti dnd lergerssalerisitigsl axipvaaé PowChERIRTaSNE @BPBAUE,HROTVHTIFENED B deNser
shaft are I — rat cecordin | aim./
wher ein thlé '?\;e\f/lﬂ}n(le Bl g?:f:e s P%ca?lgrbeeg’f%ﬁra‘ﬁﬁ&fgi‘ﬁi B%pfo%seg’sa Ogvl%é e grpglrlﬁﬂngsz)

control meetiailiysdisposed bétheehdgped bedth N07)cadtarlolerRalan7$ thrinssh the center
di sposed on the wind blade frame or the wind bl ade shaft and is for

bl ocki‘hg eheerirpehbeam | aaddoveohsass it Dntin #g wpenbeaiipadasket Kb sl afpwer
bl ade r ot El%ag@gfqr%ﬂe?(g Sl MBmBE G ttljfberd'fﬂi({asl%ﬁ ) gsgsor&%%h qg%ﬁ%@\/&g&t%r

the w nd rame a position where an angle tween the

bl ade andclutvh (@)nthridghde BRf peare(l@fudics gangrates €P) \islcsenccted with aThewer
apparatus according to claim?7 or, 8, wherein the wind blade shaft is

di sposed HENSEOTHREP irewnvd%?)cwai%C%hel%i(bq)eafhﬂ%?naa«n@&rﬁl@npma)é-rsw@w wind
wi nd bl adgntsaiRhanism (13Pwitkhet 61815 AGRAaFIRE thOrdthd! siaf (2); in each
wherein a cross sgrclzlfqﬂ?lo(n g?rltheomgérgl adgﬁ%reama dlﬂs I|:‘nr anl‘}asrc s(lz"l)éf)ne;eaca
cr ossliGechyen lob 1 he-sppabfrentd €deiré symmeticelp dispsteapat .cqRil ldnglFheith the
appar at us ccoEdé\m to claimy7 or 10’d\£‘41€re}3£ t he. wi nd bl ade st[gafé2 Ls
di sposed YR8 WMAJ®E4FE> F1° RE-ghapg _Bgﬁet(' FPTRTTSER AT UPRET GEQSS OFF (2L 2
rotary shgfser Qodsar WM alP e cORREERuPFortP AN At US .5 AAdaB RS (f are
the novabl e blade is equal to or |less than an area of the wi nd blade

frame.  installed in pachTefea dgfhaing and agight dving of ¢ad! alcrshapegr frame (hhthreugh
;Q?ew.s Pgex{%lgge%%vg rﬁ%}%ér s%gﬁg Eg:f io%v%% sﬁa{hsu(%ﬁ)%{ld %pa%]étsleegesl ((Mf "a bﬁggg gtofai}peg (%
15  and a blade opening control mechanism (19) are disposed on a contact position between

the movable blade (4) and the arc-shaped frame (3}, outer end edges of the arc-shaped

frames (3) are connected by fixing rods (18); the generator clutch (7) is connected with a

power generation controlling apparatus(8).

2. The apparatus according to claim 1, wherein a cross section of the movable blade

20 (4)is1in a spoon shape.

3. The apparatus according to claim 1, wherein an area of a movable blade (4) which
1s farther from the rotary shaft (2) is larger than an area of a movable blade (4) which is

closer to the rotary shaft (2).

4. The apparatus according to claim 1, wherein a breaking and speed restricting

25  apparatus (13) is disposed on the rotary shaft (2).

5. The apparatus according to claim 1, wherein the big gear (12) is connected with 1

to 5 generator clutches (7).

6. The apparatus according to claim 1, wherein the movable blade (4} is installed in
the arc-shaped frame (3) at a position deviating from a centerline of the wind blade frame;
30 and a length of a portion of the blade on one side of an axis of the blade is larger than a

length of a portion of the blade on the other side of the axis of the blade.

16
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17 AMENDED SHEET (ARTI CLE 19) 13. The apparatus according to
claim7, 10 or 11, wherein at |east one wind window is disposed on

t he novabl e bl ade; the wind w ndow conprises a hole in the novable

bl ade and a cover for covering the hole; 5wherein an upper part of
the cover is fixed on the novabl e bl ade above the hole; a | ower part
of the cover Thafgwidbphwangeaaueis dppsratue) eombaringhat ezt dner gnd Svheel
weaker than a preset, val ue, lﬁnd Is lifted to di scharge the w nd

through t FECHBIEN WD t1fecappbla Yort@meeatned ¢ Hetapt s3eF afathgewind power
14. The agﬁﬁéﬁ%@@%ﬁfﬂn@& &ﬁldcﬂogﬁegpvﬁereﬂpthggyiﬁefwhwggﬁséﬁanfsﬂﬁcm@s@é Gt

bl ade is textile materi he appar at us

accor di nglenst apeavimd Bladd 6truckdrepr 13, wherein two wi ngs of the w ng
wheel nechanismwi th the rotary shaft of the wi nd power generating
appar af us as i vind dldirvearmureRohipgiats: S HendMdthdst fraifié,Uf &vin€ atidonsingt, a
conprises at |east one tier, and each tier conprises at |east one

wi nd bl adBo¥gklgblade and at-legst one blade,sfaPRATUs according to cl ai m 15,
wherein in the wind wheel mechanism a width of a first wind bl ade
structure cl deewinddlideshaBasdigposhdpn thefwinddlagedingower gener ati ng
apparatus than a second w nd bl ade structure in distance is smaller

t han a w dt h tiof bladkestepmansl disposed bhdbewstd bledafremedor die wind odadetshaft ind i

the rotar aft. 17..The apparatus accordi to claiml15,
wher ef n- ol POSK g be raayaBle WAL G AoRHBGSH AORUIS ARAS tFiehound the
shapejo  winglBladd RRafRRP Al RisHRNAGRAE Ghd ehdvable! BhdR dwerfps 46ih fhdlWiR@ blade
conprising a power generation controlling apparatus and at | east one

gener at or ragdher ei n each generator is corresponding to a preset
rotati on speed; the power generation controlling apparatus is for
det ecti ng a mdteadin areas p€bxo poriioheof the movable blade on both sides of the wind blade

shaft are unequal.

8. The apparatus according to claim 7, wherein the wind blade structure further

15  comprises a blade opening control mechanism;

the blade opening control mechanism is disposed on the wind blade frame or the
wind blade shaft and is for blocking the movable blade from continuing rotating when the
movable blade rotates from a position where the movable blade overlaps with the wind
blade frame to a position where an angle between the movable blade and the wind blade

20 frame equals a preset value.

9. The apparatus according to claim 7 or 8, wherein the wind blade shaft is disposed

at a position which is deviated from a centerline of the wind blade frame.

10. The apparatus according to claim 9, wherein a cross section of the wind blade

frame is in an arc shape; a cross section of the movable blade is in a spoon shape.

25 11. The apparatus according to claim 7 or 10, wherein the wind blade shaft is
disposed in the wind blade frame at a position which is close to the rotary shaft of the
wind power generating apparatus, and an area of the movable blade is equal to or less

than an area of the wind blade frame.

12. The apparatus according to claim 7 or 11, wherein the wind blade shaft

30  comprises an upper shaft, a lower shaft and an axle sleeve.

17
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25 rotary shaft, controlling a bottomend of the rotary shaft of the
w nd power generating apparatus to connect with a generator
corresponding to a preset rotation speed through a gear when the
rotation speed detected is larger than the preset rotation speed; and
di sconnect the connection between the bottomend of the rotary shaft

of the w nd powEhe ggedtas ddrgrdppRr aiius7 amdort 1Ng wierd af 1esst one wind window
corresponding to the preset rotation speed through 30t he gear when

the rot at ISsisPopecken tstmee table hladespml | er than the preset rotation
speed. 18 AMENDED SHEET (ARTI CLE 19) 19. The apparat us

accor di ng t o th wing wadowtvemprisest hleolp owibie mpanbleddadsrand arvover fof eayering the
appar atus, conpri ses: a rotation speed sensor, connected with the
gear, for détecting a rotation speed of the gear; 5a controller, for

receiving the . rotation speed tected he rotation eed sensar
ind_coht Pol | PHETCBANGEPTR 7! G COuTaAFBRTHEE HOSROIE MG aRPvaRd Tohs 2
at | east pRRr $eRYIAROtoRE IRAL 8yh And BSverQHRALANE whB 8k wind forclis WddRer
apparatus according to any one of clains 7-19, wherein the rotary

shaft of thae awraskt pyelner anyerseliad togdisghprgeahea sving thpengethdi lold avhen chet Wind
gr ound. 1g021. A Wi ?ﬁj bl ade structure, conprising: a wind blade frane,
a w nd bl cﬁ‘ée@ﬂ%, PIES XBIFE‘ bl ade and at | east one bl ade stopper;
wherein the wind bl ade shaft is dispos on_ the w nd bl ade frane;

the bl ade st dfip&he HPazauy @a%ﬁd%t@%v 'igpioﬁéae‘i"%ﬁtth%ﬁot’%e&laﬁgls made
bl ade;f r agEicHilcYmttgs W nd bl ade shaft, for stopping the novable

bl ade fromrotating when the novabl e bl ade 15rotates around the w ng

bl ade shaft yg ?h@%a}dtgfac\é@ﬁﬁr?g ttorb?alﬂpxel%! f1 QJ’ f‘é’,%&\l@lﬁ lt\%) %vilmlst(ﬂP the wing

wheel mechanism with the rotary shaft of the wind power generating apparatus as an axis
have symmetrical size and structure; each wing comprises at least one tier, and each tier

comprises at least one wind blade structure.

15 16. The apparatus according to claim 15, wherein in the wind wheel mechanism, a
width of a first wind blade structure closer to the rotary shaft of the wind power
generating apparatus than a second wind blade structure in distance is smaller than a

width of the second wind blade structure which is farther from the rotary shaft.

17. The apparatus according to claim 15, wherein a cross section of the wind wheel

20  mechanism is in an arc shape.

18. The apparatus according to claim 15 or 16, further comprising a power
generation controlling apparatus and at least one generator; wherein each generator is

corresponding to a preset rotation speed;

the power generation controlling apparatus is for detecting a rotation speed of the

25  rotary shaft, controlling a bottom end of the rotary shaft of the wind power generating
apparatus to connect with a generator corresponding to a preset rotation speed through a

gear when the rotation speed detected is larger than the preset rotation speed; and
disconnect the connection between the bottom end of the rotary shaft of the wind power
generating apparatus and the generator corresponding to the preset rotation speed through

30  the gear when the rotation speed detected is smaller than the preset rotation speed.

18
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the wi nd bl ade frane; wherein areas of two portions of the

novabl e bl ade on both sides of the wi nd blade shaft are unequal .

22. The wind bl ade structure according to claim 21, further
conprising a blade 20 openi ng control nechani sm wherein the

bl ade opening control mnmechanismis disposed on the wind bl ade frane
or the w nd lPalhe appdrhtuanckordingas chimps, meidie theopoaidr @chéraden tsarolling
continuing rotating when the novabl e bl ade rotates froma position
wher e t he PRNABY @IS overlaps with the wind blade franme to a
position where an angl e between the novabl e bl ade and the 25w nd

bl ade frame @dotafien spgsdesesoreonpected with theaeearHer dgteinglaggtation spred of ghe
accordi ng &9 claim?21 or 22, wherein the wind bl ade shaft is disposed
at a pOSigI oh deviating froma centerline of the wind blade frane.

24. Th i nd bl t tur.e. dj t I ai 3 i th i nd

e That 1 PCHIE IR, G tere e B e et BB Moot e aefor

is close §gy RoAedIBLY DRAétioAf OIadYMC&%e@QOPP\WNﬁE%Q fREl ;Er (agllgrﬂhg—aﬁ %93t one
e

power generating apparatus, and an area of the nova ade i s equal

to or | esgenchaier apsomhingtoche rdtationispeedbl ade frane. 25. The wi nd

bl ade structure according to claim21 or 24, wherein a cross section

of the w nd EBDadlke hpparetus scdondiag t@aany shapé plaeme 7-d9s whedi te rofary bleaft of
novabl e bl ade iis in a spoon 5shape. 26, The wi nd bl ade structure
accor di ngEdVIR RPyFLgenciiing apparatu friespepdiapler g g g59UWe shaf t

conprises an upper shaft, a |lower shaft and an axle sl eeve.

27.
The wihd bl add- 8¢ Wi blage sEecsig; srinpesing: 4 winghblagmframe, pavindikledeishethia
| east onem\%g\ge maggﬁmﬁ htsl.eﬁjét%ﬁc?ﬁﬁge Q%P%&ewﬁ%%&bl e bl ade; 10t he w nd
a ho b

W ndow conpri ses e 1'n the nova ade and a cover for covering

the hol e; the wind blade shaft is disposed on the wind blade frame;

the blade stopper is at least one projecting element on the wind blade frame or on the
wind blade shaft, for stopping the movable blade from rotating when the movable blade
15  rotates around the wing blade shaft to a position where the movable blade overlaps with

the wind blade frame;

wherein areas of two portions of the movable blade on both sides of the wind blade

shaft are unequal.

22. The wind blade structure according to claim 21, further comprising a blade

20  opening control mechanism;

wherein the blade opening control mechanism is disposed on the wind blade frame
or the wind blade shaft and is for stopping the movable blade from continuing rotating
when the movable blade rotates from a position where the movable blade overlaps with
the wind blade frame to a position where an angle between the movable blade and the

25  wind blade frame equals a preset value.

23. The wind blade structure according to claim 21 or 22, wherein the wind blade

shaft is disposed at a position deviating from a centerline of the wind blade frame.

24. The wind blade structure according to claim 23, wherein the wind blade shaft is

disposed in the wind blade frame at a position which is close to a rotary shaft of a wind

19
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wherein an upper part of the cover is fixed on the novabl e bl ade

above the hole; a |l ower part of the cover hangs down and covers the
hol e when a wind force is weaker than a preset value, and is lifted
to di scharge the wi nd through the hole when the wind force 15reaches

t he preset val ue. 28. The wind blade structure according to
claim 2|1, p@#erOfendhatinappfhts,t 40 diDarebbethieIndétableshladeie cahaltte ek il¢se than an
mat eri al s.

10

15

20

area of the wind blade frame.

25. The wind blade structure according to claim 21 or 24, wherein a cross section of
the wind blade frame is in an arc shape; a cross section of the movable blade is in a spoon

shape.

26. The wind blade structure according to claim 21, 23 or 24, wherein the wind blade

shaft comprises an upper shaft, a lower shaft and an axle sleeve.

27. The wind blade structure according to claim 21, 24, or 25, wherein at least one

wind window is disposed on the movabie blade;

the wind window comprises a hole in the movable blade and a cover for covering the

hole;

wherein an upper part of the cover is fixed on the movable blade above the hole; a
lower part of the cover hangs down and covers the hole when a wind force is weaker than
a preset value, and is lifted to discharge the wind through the hole when the wind force

reaches the preset value.

28. The wind blade structure according to claim 21, 24 or 25, wherein the movable

blade is made of textile materials.
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