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A PONER GENERATOR Techni cal Field The present

invention relates generally to a power generator, and
wouno®/gezxki cul arly to an el eqgt rical power generPar@u2008/001705

assenbly for using kinetic energy froma flowing fluid

to generate electrical power. The power generator is

al so suitable forAIPQWERGENERATOR of power, such

as hydraulic power. The present invention relates al so

to an electrical power_genera ?__[ installation
i ncl udi ng such el ectri Eé¢h 'ngner ator. The present

invention is ex b i cul ar t d re
et Bty JARpERe felefos ErRari i & pwer gensrator, and mo
part§MdrBXto @ eluteical power gehepdter hssembly fayemstngkinetic emengy from a
present invention is also adaptable for use as a table f
flovsing pilwidi tongeserag plscisnl peweRa il BRIFG SIS ISntahSPifghle for
inetic eper ' | owa [ h as water and
pro@lc%g’ Ofl%gr g)r%gé%%%rt geﬁr,éhg? B gllé'tu gégﬂé%y sources such as
bi o-Thiehesatdnfsioh Iretateel asof tar ayeleetratl pogwpogmerator installation
~ Unlike, for exanple, bio- and fossil fuel which, v\,hetnd to be
inclyding surhpeleiFicgeP¥ et BB1Eralgo dPieRe dgenfiopp1s expected to
m, S f L S et @ntdRE of hydro-powered
porl BT, Ay togg BT ot G SRR, RARER, 181 nlhe of hydro-povered.
cledttibit @ gertagtiono or very little adverse effects on the
at nrosphere. Al though kno install ati ons f

; r. .
har vésg pqq&q”ngnw ralsg aptable\Joyusgas I%WR@%W? ﬂrgpump device.
costs, they tend to be expensive to install and have

rel atively | ow gepgergrdiing apale nvertiomn
installations for harvesting hydropower, for exanple .
t i daKinetiseenergynn tlowing Awids.rish as e apd vapdig |a§<ﬂﬁwgr?é‘iemaﬁve
eneration capacit.y.. Howe ot :
to PRSERPUERbTeh B e RABL ot e MRl MPEspie paer Unttke, for

nsi've, requ

exdIRH1E! BIAREE foRNCRuERWhRA, Whicsisad i pdwer izenquatiy, ewshand-in-hand
associated with silting and corrosi ong&go% ect of, thef b

withrensisgipwnf harmifel combustiprogasses infhide siaQWRETe BASFRIOGPIpgWer bY
Substantially overco | RBBerf! Alth

usifgAvaRe RS O Cau i ag e LRET b R BPRerer Attrongh

kn®WR hE8l1 A 04s Thilharabstiap naint vieowk ngeaemllp fhay & dow nmveming eests, they
Accordingly, in a first aspect,. the present .invention

¢ . Y
tengr tovbel@spenspowisr inglaHeansk bavearda@insty 14V EengrRiign ieppRty, Known
. r. rom.a_fl ow i t hand, h
insG il kg SRl Mot Br R BARHAR fo I the fer hand, have
relQﬁ‘\Yf%lﬁ %?&eg’dﬁeﬁﬁdn faapadigei Hpwevengnihesp typesi afgintlallaipnsatoo are
exlt)e;ar;sive,e nrequire frequent maintenance, and can be unreliable due to problems

associated with silting and corrosion.

Object of the Invention
Tt is the object of the present invention to substantially overcome or at least
ameliorate one or more of the above disadvantages, or at least to provide a useful

alternative.
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spaced fromthe head end for facing in the direction

of flow of the fluid, and a rotational axis extending
woetmwernet he head end and the tail end, the bl ad®AU2008/001705

assenbly including a blade arrangenent which is

arranged in generally helical fashion about the

rotational axis, and at |east one nounting formation

connected to the Summaty ofitigebeventiedach nounting
formati on bei ng adapted to permt nounti

ting.of th
bl adeccisiehbIiy aigt wped: I15PRISBhLITFRECR BRiqes Ao Egnerator

so. that i.n use fluid f i aule P Wedratd 8I08FeR! B power .
asseg@g'e I‘S‘/Slril%:lj(g}eggteslﬂe%yt%&w&%gl azée arrangerrent to
gendrtbPiReiibly iatiadmgassenbl y about its rotational axis;

and a generator dr|V|ngI% cOo nﬁcted to t.he. bl ade

ass eibbidy aswmigishaviag pAGeRIOT TP REaraRLEe fig Witk Tifohteil ond
spacgé rfrfé)%g{;hbel 298 A3 %&{@(’%ﬁﬁd& grlxeo%l?ectieﬁ 9 floEoPBY¥ETuid, and a rotational

or 1's an elec ower generator and _ .
axis! a@éﬂdﬂ%baﬁw@h ekd hemnbndy ek thet @il chd Whablade assembly énfluding a
to the blade assenbly. In anogher. f . th [, . .
bladgamengaraent vehieh wyaiengnd g g5BHaNY E%‘&F@f Eyion Zhqt e Fotatigpal axis,
a rayl | e dr Wi £ ffhnlcembMte eddhatéuntin
and gggeé%’o(ﬁ%‘ ﬁlé?%’?@?%@ ?/t?ont %déM E‘g‘g‘# goulﬁfiatr:m gener arllttgor [ sei.n .g
forrhation BeRieddpesd foeamitehacting®f genblade essembly fastrotation about its

anot her form the power, generatar converts pec Gal.
rotafjons raxis; tnth#dn Seadmid, eXins I}asi PR Bt #ET %r%gég#‘m interacts
witlgﬁ% W(itetagraﬁgerﬂéﬁftbl LorirR Fdlge blhdk RsSBERMBodSIRaGtatiohlexis; and

sent T nvéntion provides a propulsion or punp device )
adapi gshetaoeildvingly donneded tchthepladrupssewhlydoyigeaerating power in
includin%; a blqge assemhl y having a head end for '

resgomgg 9 tofAten of the blpde asi@¥¥aced from the head end and

faci Igg)nie 'T?M,ethgf)&@&t deBBralr if Adiéldcteibill iwer @aisbrator and includes an

rotational axis extenhdi-ng between the head end and the
eledtfitd] generatot Idﬂ'vi_ngbdmnascstMI the blade agsem§lya bl ade

t which i d. i | ' .
£ s HcoRSb e e pSrderaapT ind ARl Honer @EheriBt and includes

a HyaHeEﬁiicn e ePAtOR kR thetP BRI t® thbeblhdadsseatbipn gBraferably, the
ach nmotinti ng formation being adapted to permt .

hydraulitt gengratdr is ietubyl eateected tonasl Gleqtie 2eRAEYPT-on about its
rotational axis, so.that in u v r t from th
pr op@l ¥?toqﬁ‘°g§\§i%3%n’ithféjpggf §er\l/ﬁsf$tﬁI £ ﬁ%%‘l‘;a %@gﬁi ?gln%%vﬂsgmom ©
bladYhdsBRbTPnR ddhe? Forhh6f dleBfiao@sagatl wodbout its
rotational axis; anda notor drivingly connected to the

bl adb assw@mdlagpdotrthe presentrigvemiendravaess PEpylson g pump device

cause fluid flaw from.t heg t.ai ection. The bl ade
adspisgnsispt piluids BpHPNER Sl e 0%t e shar
ext eng e &@érﬁﬁlgrhaviﬂghzﬁ hbgRehdefd fand itlbe at till endrpaced from the -

the bl ade assenbly, the shaft havi n? a lon it.udilnal. di
heaik isd ced i facing inhibe rdirestiomed) fluidjaitlgh aodea gpighgnal axis extending

berSiagh ARt ) PASHT e G RL R it Y BbRc ftangement
whefsefrahbyd o bMichdlyyhelieangslion about the rotational axis, and at least one
mounting formation connected to the blade arrangement, each mounting formation being
adapted to permit mounting of the blade assembly for rotation about its rotational axis, so .
that in use fluid drawn past the propulsion device interacts with the blade arrangement

during rotation of the blade assembly about its rotational axis; and
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to the shaft. The bl ade arrangenent preferably

term nates shy of the ends of the shaft, with each
wounotoczeg2 f or mati on bei ng prgvided by an end pectiaanousf001705

the shaft, so that in use, the shaft, and accordingly

t he bl ade assenbly, is rotatably nounted or supported.

Preferairydri€agly oouivciedgid diemblddenassamblydés: eothting ithey blade
el ement nmounted on the shaft and adapted to be
asseointectagse feiddlosufper the &k @disgf®n-t 0 pernit rotation

of e .hl ade i t : bt
ot r J0E et R BRE  Bilerbt dhiiEss, h BPhEuad SR xtending betwean.
the RERS @labldvthé vl egtesf thefdlatdeadskéyblef thoeshal hahingha langitudinal axis

l'ongi tudinally spaced in said generall | i cal .
defifnghtherrotationd] exis afhtketblade agsgmdlse r?é‘éd%ﬁ&ﬁf“?e BHEREINSR, OIS

[ f L t ff i
o] ORI B8 05 RS SRl il e
to tB8 a{aﬁ% | TRe _?_ﬁtﬂm&haggd:meﬁt eeferably tdmgirmtdﬁdlyafrfb thtends efithe shaft,

asse . e ade_ arrangene , I'n 1S.e | ng , .
witlf gactlmm){lﬁirr@‘ foraplion peiag PISG0e iBn GRA JRTiFTeRt g’ﬁg’sﬁ% so that in.

h , .
usegm%}ggﬁt g%(i g&%tr&gi%@r th@'ﬁa&oﬁkg@rg%lgfg id RtRA6Y Mhdte®br supported.

eans, h™that t e arrangenent,
PrefekdtRp RAcH méantdig fopmation tleludes 2 hedringedementanounted on the shaft and
uni nterrupted across its surface. In, an

ot.her
adapieti ol brsatmocted (08 YD YREBH.ci0 SHPi SAGURB AL the blade assembly
referabl y i one or nore continuo hel i cal
el EERRP b RSP nuous. hel

‘the bl ade arrangement, when seen
in sindenecbiavadinent, thapdade drangetmint predetallydinedesafplemlity of

its tail end.. Th at | i .
beasouhicher, HOBiBTRRO AR LG SR EeRT ALY ORI STy ARk the shatt
In grﬁé ‘%%dhﬂ?ﬁ,h%é‘% S8 A dpiehatiRi tho@iis @h Heestifiagech that it is

SsSe Y, e s

roud being connected to and |
adjGstiblg wordiably adoend tiadeotatimelrakiy ofshe shedt, to meraH radipgtment of the

t at ith th | ad nbly i ... The
e byl 5SS T, SO
preg%}élgg JndiSd&EAREE tof didrCetfiflidd Moff tiRAkhgibt af@ndfcohfeeted to each

arrangenent, the connection between the shroud _
paigbfladjacdnt bbanks sbel thgt theshlintst arangampst, fraspeptiveyed g it of each
connection. Likew se, i.n the enbodi nent where the
be%ﬁ:&ﬁ@“‘&ﬁn&lﬁﬁfbﬁfﬂssiﬂﬁé\lﬁ%& a plurality of beams and

sai d hembldtifSent Af Hedire@f the Bllde WRBng¥inek preférably includes one
preferably, also connected to the shroud. Preferably,
or trioee amtineadsi lehisalddadesen t he webs or skins-and the

' ubEioEGaitirgh e el Vi R PR SRAREL AR fom he

heg}#@r{g%%i{sqaﬂ@ﬁ&te t he power generator assenbly
thus enters the shroud fromits head end and exits_the

shr olitie pbwer generaivi asserblymrefersbhibtly inchies i slaassted gpen-ended
thin wall copstryctjon, and.co r t
s SRR 0 o LT B e R o s
befR nAGRUETNSRE SurfRdRHPAB Blddg dsceritl@, so that the shroud rotates with
the blade assembly in use. The shroud too thus has a head end and a tail end. Preferably,

the shroud is connected to the tip of each blade of the blade arrangement, the connection
between the shroud and each blade being a substantially fluid impervious connection.
Likewise, in the embodiment where the blade arrangement includes a plurality of beams
and said webs or skins, a tip of each web or skin is, preferably, also connected to the

shroud. Preferably, the connections between the webs or skins and the shroud are
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tapering of the blade assenbly. The shroud,

preferably, is of nulti-section or unitary noul ded
woam®ioeeask i on, havi ng a head,end section via WRCTAU2008/001705

flowwng fluid enters the shroud, a tail end section

via which flowng fluid exits the shroud, and an

subsﬁin&lg@)at g ib&kTTRe RdhAedRas.i R Wy anm@ﬂnnt imsemctitgewith the

end section and the tail end secti on, éhggr d from it

blade narremgaamhnatoerosa;@theo}rpvmrgsaéergm @STerbhy thve epieEythg shroud from its
ect n towards the ta end section. Advantageously,
heacf §§1§ﬁ% glép |V6?‘11t% lﬁﬁl shroud converges towards

t he Pkéf&x%ﬁlge teatheowwestdfanin walll céierutiidn, aad dosemrpesoalong at least

di verges away fromthe internmedi ate section, such t({) at h
part tolfi éts dérrgdiu &omsltgbwér@q tp ifsrfail lgad.f s(gm%lfvexgence corresponding to the

conv di verging venturi having a converging
tapeé‘rlaﬁgﬁ’%ég%ﬂ?ﬁ%eé‘% defined by the internediate section.

Pr efge alhkdud, threfeidlpud dramulti-sdation| ar umtanﬁ smmdd‘td comdtruction,
profile, and the head end section of t

havihi ar lewdd iend Ise¢tionrida tehiehna Mowang isideentsr %ﬁj abté’? g pection

t di
o RSP LA o ot i
bet AL 1RAd Ringf Rcadt Yind e lwle %nd sbelmn ngﬂe Iﬂmrmttrmedlate section
connected to an end section of the. s

conwrmrfmm ithe hesad 95d; segtiorotaviasds the ta&}] %aﬁBP%d %ﬁﬁ‘gté‘g‘t‘(’%ﬂy’ the
hea$ citsg 10P ecf 8 Rpdolitc hb&g@soWar&eﬂl@ rlﬁ‘tteﬁﬁecﬁ&%%&lldﬁ and the tail

FVe ro 1l ort structure.
end @& dif@bePavBr r@anks ammedmtqoseeﬁm abcblythlahthe rsbromdnmenerally
of a dynano or alternator nount p an end secti on
i}i’l‘iﬂl a

in thaefosnaeh a sonyeraingr diye sHes ¥R AP gt bRl throat
defflﬁ@@ﬁ%}re it S %ectlcﬂl a third aspect, the present

Drovides & power generator for using kinetic
enermyfeiawyn the fshruidrignsfd virchlarocgensectional psolle, apdéhe head end

] i R JEBAAT U s
end 28 #atg darfdrtﬁgta%l%%firé@?g) an %oﬁ@&t’erf&réd’lntbgﬁ et Edshivn.

oW o a rotational axis extendin
bet vEgh rhdilﬁltimga”drrmtﬂ)raprdfetﬁtbéy treiudes adeaningpelgmgaeconnected to an
assenbly i nclu arrange

bl whi h '
endygaR AT 05 BR b RRT R BHECITHER o TEngORER < Bnchored
rigde a
supg?{t?shﬂg&g]?éé gﬂéﬂ fhaP Eﬁ"@% ffcRRRGsQRbIARGtatel eelafivd toethd support

e asse nd at | east one nounting
strdour8At i on connected to the bl ade arrangenent, each

mount j ng_ f or, tlonbeln dapt ed £ o, per.m t
t he Eh"a%ée "gigrﬁﬂ“ﬂfrf%‘?n ]:ag PREP iV |tﬂI§e I}g at(lhgga amo ot

altéhiSr mdBnfell 3h a.'nrb[n‘clss‘i}:cl‘.cul)r&I bfjthEI sBif: B8 tHeAsihdd dsepblyednd anchored to
generator assenbly interacts with the bl ade

thea;npﬁcrrgarmuturet o rot at e t he bl ade assenbly about its
tr 8t ? iplsgn g)élaécge |13;e§ rl‘lgvgﬂaé&gtp??rqv'u\fég %@XW%P %@ﬁe%t%g for using
kinetic energy from a flowing fluid to generate power, the power generator including: .
a blade assembly having a head end for facing oncoming flowing fluid, a tail end
spaced from the head end for facing in the direction of flow of the fluid, and a rotational
axis extending between the head end and the tail end, the blade assembly including a
blade arrangement which includes a plurality of beams spaced along the length of the
rotational axis between the head end and the tail end of the blade assembly, and at least

one mounting formation connected to the blade arrangement, each mounting formation
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response to rotation of the blade assenbly. In one
form the power generator is an electrical power
wqgemwriatwe and i ncl udes a el gctrical generat or PCT/AU2008/001705
drivingly connected to the bl ade assenbly. In another
form the power generator is a hydraulic power _
beind %H%K ted @ paffit MoGhHtest telblatfoaaskémblyderadtom IhOIUV its gptational
con ected to the bl ade assenbly. Preferabl th th
axis,hsad fhati i @ng @neir Howing rast the Bmﬁerceeﬁlﬁ’éa&feﬁfs‘?%blé{ rfntefa“s with the
electric

blade arrangemen rg\ﬁ %%g blddd a8sd ? Lo AR ‘?&tatloﬁali‘ gxies gRient

propu on of punp device .
adaptg ﬁeﬁaﬁbr@iri@fﬁ{ dyficéﬂrrwctéd tb htRe [ptadp Wssantly dew gaerating power in
|nclud|n a bl ade assenbly having a head end for

respbhsgitd rwtnllm of the bledp a@ﬁ@bbpaced fromthe head end and

facin di rect Y includ _
b Ak s b U hergror g ncles o
electrtal g@Rehtord difvikdpdenstandhe bladd assbmigya bl ade

arrangenment whi ch includes a pI beans
al orgy andther forngt the §PWEHEEHCEYQE i By % ROV REGHIGHHAd & teludes

a h&(?rap cgg%%ngrngort %1{1@#' %ct%fi foh @neb bade AIGRPI V. Préfeehbly, the

€ noun matl on connected to 'the bl ade

hydfiulid Besdreiet is i aah cﬁmmterdrtg afi elechid gmeltamrng adapt ed to
permt nounting of the bl ade assenb dﬁ tat lon o device
abodn & foyrth fspactJha PresentsinveionyReVidEs aé’é"l?‘} B EnP S ‘

ada&e&i& %aniﬁlﬁg,h't hg ADufifot ERidehQh@ggS Wi th the blade

rotation of the bl ade assenbly
abouyy bllaﬂé aksetndlyl hindhg axiead eaddon flmsk intetos tail erfl ypaced from the

eofomiected L6 L Diade, ScSeutlye L0k 1913 LRGP ok Wning
bet\g?eeérg gﬁlﬁiér B Qﬁlat'ﬁg Af edd] %%lﬁ@@a@éﬁﬁfﬁhﬂu@fn@ a blade arrangement
era

y arrange I n genera y helical fashion about
whichéndleded tai pmuram;n of befne fpacad h&ongtﬂmleﬂethtqﬁ thesrogptional axis between

the @gg gé]degr;dsghggal F%&to ’q\{% r]i’l Pag regritr géjalts %réete 1918?1“ formation
con?rg&g& td ?ﬂfﬁﬁh@ arr \Aﬁl‘;%eﬂ[éiiﬂt Néhch Qn&fh@m@ ffﬁﬁﬁﬁidﬁgbc’iﬁg) adztptﬂ:f to permit

e i nvention he bl ade arrangenent  of sucE d
moReiRY othe dilaleassdnshly Gdemtatiop) aboul its totefonpldFis, So|t atgin use flui

drafgzinfé%ggﬁ, 3’23%&3%%‘? a\gfr:és ?rsetls P}ﬁﬁ{] tye %Zad:%ga%%/ahgﬁéerﬁ Yuring rotation of
the'b'?&feﬁab%e"?ﬁﬂlg g%élﬂ%‘t'&hﬁ&‘ial afisedrRCt ri cal power generat or

er el nbef ore descri bed; anda su port | lade
st r ugtmotr drtmngiy)\rmrmg@n@rtattbﬁ b@é@r?@ﬁ}nhiﬁl 5 piptingethe blade

by peans of e untin I M8, n thereof, on the
ass§’i91bb’otr°tca§‘°ter%$@1°§’?%?tﬂ? %gtefl%ﬁ i 8t he power gener at or

asseql heaRe lé)tf thd Slaﬂgtﬁédn%l?br@iﬁ&e@ﬁlyl drianpbdidie generally helical

arrangenent. In the case of tidal energy or ocean

fashionedouiptbesstatiperadisit i on, the power

Preferably, the features or components of the power generator according to this

aspect of the invention, are similar to those of the power generator according to the’
preceding aspect of the invention, when the blade arrangement of such power generator
includes a plurality of beams.

In a fifth aspect, the present invention provides an electrical power generator
installation, the installation including:

an electrical power generator assembly as hereinbefore described; and
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generator will be subnerged in the ocean, hi the case
of river flow power generation, the power generator
waeizbdo/oeépounted in a river gr fl ow ng stream PCI/ARENS/001705
case where the flowing fluid with which the power
generator is associated is wind, the power generator -
will sﬁgpérf) c@h&Grel thetBbvt GRnéhRa avdeaibdy beingirhburbed, by means of
exposed to flow of air when the wind blows. In on :
eache mvudiing formatien thepsebr en dhe gennerie SIpRNGJE08 r&“ﬁ@?v&r the power

f flexi I ts,. for.. '
enStBSEALE S TNl TR BB ™=
pr eferabl dase T AlMCEnBHEE or t dthn tsiRage powat @enaatiohethe power

aligned with the head end thereof facing oncom ng —
gendrhionimilg be Isubrerged &t heaisean. s thagaseiof TYFT YW PopsE penergtion, the

accordance .w,th the di.rect] th ' j '
poweh B ERBE g1 it mopiel Al oo it 'l where the
flovRhe el wilieh & povee Gepetator ihadsotibiedét ednd,ithapowevganerator

generator assenbly is nounted thereon in the gene{lal ind
willflzeslocated df an apiendisercwhersiit smlbbses<pesadoldi ek of 4t ghen the win
bl support structure is a rigid structure including a

OWBtwork of rigid elements. In a further variation, the
pownaR GRhenHodimass ehd|syppoic|sudesira istlader ai netfwodntofoflexible

the shroud, nost preferably adjacent the shr ugﬂhelad ¢ .
elemaents, Sor example Kheavy) shefps BF &9 %b@e ATk & fgeﬁ o Fiements are,
bl ad ' ' . . ot d thereof
B P S DL B L APt ghoend e
faciﬁ% %&&hir@{ %mm%rmﬁg, @rm B dm{ilt_r dighs litsdé;t inpa;ceqsrslmss:sﬂh with the
adj acen e shrou il end, section. In.o I e
s e e o i eSS b ekl can
pre%:?geb?)%, 65e Wrhlsed! SfenSHAOHE: e1Qirid cAEfAtort d3ensh1Otik @lounted

or arr genent I'sS connected to the sup Oﬂt )
thefebh U e egedeh] dasidomof o etiatseckni th atnshesherobetliment, dhe support

enmbodi nent, the slotted ejector art enment includes a
Sﬁ\}ﬁhﬁ?ﬁlﬂi&idéﬁugb‘&’c@alug’&&ratﬁef‘ﬁ‘ﬂf Iogrng%‘@%%n%@; and nost

pr ef l?lgdaﬂ{rﬁleg kfXﬁagcgﬁ,s t}%@%} lsbCRhtoY a@eRB1y MERIEdE stator in front of

shroud. "Tn another e ment, the slotted ejector
theahfaaidgameNprefaaldy adjacerrthe slunsd heast enshsectipn.h The istatqrgypferably

. slot therein, apd preferably diverges dianetrically
lan\ﬂﬁyoﬂeerrﬁ’f”f?é’l%cp?ﬁ856‘%}15@?8%"%30ri ption of the '
Dr awjngs, &r ofid ORI T8 cPatBf abdientily @R€lhdes a slotted ejector
inv\e,:\in ?o%é%vm%rfdﬁlno’\/vﬂgegpdesﬂgrgi bed, by vvauwof exanples
arr@¥esnentibétind dfeesheonle mast preferahly adjssenti the sleroudiitaibygnd section. In
wherein: Fig. .1 is a schematic cro sect | Y
oncatopiy U HHSH TGRS AT BEne) B and eRAC gl B gloud. In
ano%fiﬁé}%! theCI0RS SRGbE aRAgelcBWiDEormeEted a8 dhe BipRdttnanicture and
of a power .
does not rotate with the shroud. In one embodiment, the slotted ejector arrangement
includes a plurality of spaced apart tubular sections, and most preferably diverges
diametrically away from the shroud. In another embodiment, the slotted ejector

arrangement is of unitary construction, with a helical slot therein, and preferably diverges

diametrically away from the shroud.
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generator; Fig. 3 is a schematic cross sectional view

of a third enbodi nent of a power generator; Figure 4
wo0@/szteemat i ¢ cross sectional view of a fourPOT/AU2008/001705 .

enbodi nrent of a power generator; Fig. 5is a schematic

cross sectional view of a fifth enbodi nent of a power

generator; Fig. 6 is a perspective view of the bl ade

assenbly of th8risfiPesgdpiontofthe Hrawings Figs. 1 and

3; Fig. 7 is_a_perspective view of, a sixth enbpdi t
of qu%@m} egbpdimentsy of titﬁ ey, ingention UL PR B descrjbiedy by way
sect.i 0 ' i i Berfever

of eﬁ%?saé}g&’. Mggﬁa]\flg {eggp %gds{%?‘lwg?ﬁgﬁﬁ gg Htﬁdﬁ}n r‘gf erred
Enb@?. Nems & schegmatic shewsecohelmaicivcaf byfitat finbgdiment of a power
enbodi

ment of an electrical power generator assenbly
gendrgi@r, which is driven by the kinetic energy of a

L Ogé%gz {d Vi ehittic SHER Rtichal VA oL HSEQMN, enMdfent of a power
str ri'ver flowor wnd, to generate electrical
genate . The generator assenbly 10a includes a bl ade

assenbly 14 with a head end 16 faci he oncani

£ o3 fha ﬁfpéltmlﬁméﬁdecélof‘éi yierof ?[éf,‘“‘iﬁg‘g’é’gmf‘ér}%rﬂf a power
en%t;{or,head end 16, which faces in the direction of the '
ENFESW of the fluid 12. The bl ade assenbly 14 has a

r ot Ftigereal isaxicheBtiextoenstictignd) eieve e a tfoerth embodipment of a power

and the tail end 18. The bl ade assenbly 14 al so has a
genplade arrangement, in the formof a series of

i ndgggngept i | SeBticHaE vdw anaedfth rendbodaneartadfl & power

hel %@gl gﬁgsahi&gl%ﬂgggﬁtﬂ%gh% rotational axis 20. The
genblatste assenbly 14 al so includes a nounting formation

inthe formof a shaft SUDROI t h

bearRgs IPERICHSY Pl BERPEn e EBLY o1 B Bp it bopgrafrs shown
i JEO0 gd to an electrical generator 30 via a seal 32.
1nlf} %ﬁg‘gﬁefat or 30 iscontained within a hgousing 34. St aa/nd

cabl Big. B& mpeisBBtive wiewt afzcir epbodimeent gf13 PAYCIELNSIHPT

t he peari.n respectivel. ' :

103 Badbingcherngonon Soror d4L S apiiny ERBoBRRATRE X power
ge |4y d flow 12. The beams 22 are connected to the shaft

4 with sufficient clearance so they can rotated about

the axis 20 with respect to each other. The beans 22

are held in place at the head end 16 of the shaft 24

via at! pagmdd Pecthiioh &f'the PF(efbh%dEHbo%ﬁﬁ\e]ﬁs the

shaft 247TS readed and a nut (not shown) is

t i ghkgnedhbasaphdmaticatly e fsoegbedimesthef an electainel payes generator . -

assterr;lily 10a, which is driven by the kinetic energy of a flowing fluid 12, such as a tidal
current, ocean stream, river flow or wind, to generate electrical power. The generator
assembly 10a includes a blade assembly 14 with a head end 16 facing the oncoming flow
of the fluid 12 and a tail end 18, spaced from the head end 16, which faces in the direction
of the flow of the fluid 12.

The blade assembly 14 has a rotational axis 20 extending between the head end
16 and the tail end 18. The blade assembly 14 also has a blade arrangement, in the form
of a series of independent beams 22 which are arranged in a generally helical fashion
about the rotational axis 20. The blade assembly 14 also includes a mounting formation
in the form of a shaft 24 supported by head end bearings 26 and tail end bearings 28. The

shaft 24 is connected to an electrical generator 30 via a seal 32. The generator 30 is
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beans 22 in place. Optionally, a skin or web 40 can be
wound around the beans 22, the skin 40 being able to

wexpmrd22and contract with th% changi ng pitch ofPCTiag2008/001705
beans 22. The |l ength of each of the beans 22 decreases
as they wind around the shaft 24 fromthe head end 16

contafhell REtHIRE hoBdifls 38. Bidyhiabled 3gend 38l dry aftachsd to dwrhocuallng 34 and
boundary 42. In use, the bl ade assenbly 14 is nounte

the biargre Feepdctivela, Mhish osatarhe RSB 1 ik TeSiG .nwewant of the
assegﬂjﬁ%iél Q&tgepﬁgd%ggzi\gs 22. As the fluid flow 12 applies

eans 22, the beans 22 react by

| MpafiREm 2P tdddnapetkd totheshaf 24 evitiuanfficdenttideasraketso they can
24. The rotation of the shaft 24 is rans err

rota@na@paﬁ; tbe agig 20 miﬂm;@pqq:@ tegash pEhes il"pe %Ilr,eZngdt i&piepc% at the
heag 8‘?{@ épg@l \Rﬁ iy 25 A ﬂhr?e%er @B{jﬁ%@ﬁl Whd it ?nerﬂ{ﬂi 'éﬁ&‘ hBCthe shaft 24 is

produc c gower .
threRJ & Adl 4 Sut m@amowamsbtegmeed t6 applg\derce along thm stafsyaand lock the

hydraulic cabl e an electrical gener
bearsb@dh biavey @PHGNTIY AR N RboPaeroYeh P eS Hejbggms 2, the

I f
skirg e S8 it Pipefg ah @GR b ?Fe?%%ﬁ?ﬁ pif0VF the el b
usefrie 16Rstk .of Each bfthertmadad 20adecedases dsethqowlinclganoedd the shaft 24
direct the fluid flow 12 radi all%/ 3:5% o_Is t.o rdsdthg2
froms et hea4nf 46 &8 theral ndi § ks esmetaly Bl o cal Raundaty
bou ri% tﬁgbﬁfde ta%%n%?}? $4 @moﬁiﬁ AQith Se il 1B®ATEwWRIEh imparts

ection o the axis 20, are
its érwrg}t @cthasldn Smgilndfblemasl 2Ry Asithe 8did ﬂwmrlagpplm at fos¢e to the beams

direction of rotation) at t ds to act
22, theheame Ry TEIG it UK el e dof doLf shaf 24. The

rotﬁ%n Hend Ahldﬁciﬁflg gﬂhs]fﬁrr&:?f&tthé‘ B&serdter 30, %%d@fl@&ébtﬁ&i@l If desired,

e cross-sectional area of the flow _
thed:ﬂi&:hﬁm gsn@aitdr ist isplaced suthen Hyrtrwdaswerap@ whish mr@@@gap hydraulic

decreases, the vel OCIt of uid fl ow rea
poweat The M?W%Wu?ﬁn *,og;}owgr Shg%{‘ E}%gﬁn cables, an

ele&ggalgay&gto%g% ot the bearrB 22. As a result t he

or asse 10a behaves like a reaction
t ur bimeet avutiedy fma e paivey sascratol d0adani oo capliguipd to convert
head fl ows ath n zerq ad fre
megtiscl Py ek oD (AL BRaty 37 i her R of Blori) o o useful
wofthignment (ie. pitch) of the beans 22 can be altered
I'n order to operate the generator asse

nbly 10 at . .
maxi Therbedifs 22 eancalsmbey cmeddgtqgwpt thqr[ﬂug(}/ flow. 12 radially inwards .

oG pPe e a1 pakr 4 ey [ Bgely $5 OB AEfousing

Tofdoofﬂls\t’)‘%lll@ﬁéatrﬁseﬁ W& Gieied ah e &Qedﬁl@ﬁ Alth® akis CJOl,ldﬂ: twisted and
ear Pox to change its speed of rotation and increase

mgnifmamﬂjf cwiveh umardag@n threddt dipectipn of gqt@@qn)@hg)elrsqr@)s 4o a¢f like ‘cups’

o s s I % BB G0 T B e Ll o o
thrf){lgﬂ the braue Jagsen{lﬂ'y 58, the cross sectional area of the flow decreases and its
pressure decreases. As its pressure decreases, the velocity of fluid flow increases such
that a maximum amount of energy is transferred from the fluid flow 12 to the beams 22.
As a result, the generator assembly 10a behaves like a reaction turbine, which are
normally associated with medium head flows rather than zero head free flows. As the-
velocity of the fluid flow 12 changes, the rotational alignment (ie. pitch) of the beams 22

can be altered in order to operate the generator assembly 10 at maximum efficiency or
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simlar manner to that of a wnd sock. In this
configuration, the bearing 26 may be replaced with a
wanbos@mexak type joint, which,connects the shaf PCRATR®S/001705
t he generator 30. This all o%vs the bl ade assenbly 14 to
act akin to a kite and optimally align itself wthout
tfH j @biderhibien@enrl povadr ddihut to be
powggﬁﬁ? cl)gv]\gd‘}gﬁga g%lﬁgﬁéelﬁdb%%tthﬁent of an e(%gct rllmcal

signifivagtly tereesalk for aamrdf Iﬂ,omv)@omt[cﬁe ’&gas@iﬁxﬁxapor BoOFapglso include a
simlar to.that f erence

k
gearrh?ﬁé? ghange 6ts ﬂ’ﬁfé ﬂ% éﬁor? ?P‘i ]ﬂgref‘fer gst eldﬁC%n ment shal |

‘?ignél g@g Ated) i 's s Rgadndr @ Bdﬁnﬁg QSZGanHGBI\/ﬁatmved which
|n t e se nbodi msn t he bl ade assenbly 14 |f§
allowhehd btade mﬁsm‘quf Udetoi fiyd an rpptimiad abigement ivathe fligd flow 12 ina

sim A SP2ceds el ok i 20eR o £ BT AP ey be
repchfedefH ?m&@x@alac!yﬁeojoﬁﬁ WERH comtbictd e shdfhz4 (d”tﬁagemai))r 30. This

are connected to a verti.cal oy BJ
Allod? bilcoassais ltﬁletwve@nakm torfckist and opiigaly g 30 without

seahed, 76 a 78 ad] t the ocean surface 80.
trangrprtting| aF%eoraH‘lahg’ g%he&mfﬂa&%%} cabl es 38 and the

bear Aj 2D 3Rowan Sb&naeéfﬁw&ﬂméﬁt éthad elebicalspend gentfhbor assembly

finds“its own optinmal alignment in a manner

10bs aite, asa@nlpivd\@b dusinyilar telglt shoyse in Fig | And 118%%%’?6&% P“mefals to
| th 3
ooRySEL o 5, SRR PR e i e

pr efiggadley, ihahd saohdembowRienpahé bhke hsayntipnlii és #pthedorm of a

t he ‘anchor’ 74 and then run al on
o o om0 SHAIE%0 g qumbers o
tor r tQat t h
e SRR G AL ERUEE 9L 8 i Bt e, e
(hezﬂ? lh@pktah! adRs 46 ardcqametedes avbmcabbuoyw ctlvle TZ svhich extends

fromthe tail end section_ 16 _to % raft :
betwhen 4 anchor Theseyrrd tpythe ﬁ%be%%gsmg aifay 78 gdiagent i ot Surtace
80. Cﬁgl%%lg aﬂ1 g ai %{1%? 2%%19638 PBRd {heﬁz{c)eﬁﬁﬁé og Garl Béf'éi‘xlldv%ﬂ sb What the

|ve can be connected to a
ass&ﬁbl@rgﬂ)bqlincﬁets &n @lﬁbhzﬂ&drgpmnm inq maner @dia Winf socloras pegviously .
of Support structures. In a further variation, a fly
desptieesl. (not shown), can be attached to the shaft 24 in
or de t edUska be transmitted to land
fl uc{‘h%‘? | %%@J&H&?b E%ﬁgﬁglﬁ%ﬁg&%gegglgu{ro turbul ence in
viatuided dedietbctricalicables S82nwhikh prafm'abhygful‘l@w itomloweh parp efibvoy cable. 72 ...

ener ator assenbly 10b _nay naot elf starting. If
to tghﬂ@h%%ﬁé‘ithﬁﬁw alppg t %@%7§to§g O%®an be used as a

not oppt n/ﬁﬁrp h% eg'%ntex%{d}% i Beheprbaf {mtgda iBtoR MEBER hplies torque

star assenbly 14 roPatl ng. Fi 3 shows a

to tHY sifiepbadiiceit toh modedes abtationsl rpomm oféhrohelicst blade 44 and
pro?/?dse(: r;b'ih)r/us% ?n the fluid from the tail end section 16 to propel a craft or pump the

fluid.

Optionally, the stay cables 36, 38 can be connected to a suitable support structure
installed in the ocean or, alternatively, can be connected to a bridge or set of cables
spanning an ocean inlet or set of support structures. In a forther variation, a fly wheel
(not shown), can be attached to the shaft 24 in order to store rotational energy and reduce
fluctuations in rotational power due to turbulence in the fluid flow 12. In this

configuration, the power generator assembly 10b may not be self starting, If this is the
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The assenbly 10c is simlar to those showm in Figs. 1
and 2 and like reference nunerals to those used in
wdesproctieng the first and S(j@ond enbodi ment s skariAthes/001705

used to indicate like features in Fig 3. In the third
enbodi ment, the assenbly 10c is configured as a

casettH% gt%ﬁl%atfo B0 GaRYE 'i1§édn& 4 hbicd A& P19 apee td fHetshaft 24 in order to

|ona power and then electricity. Mre
start e ladelidsaeply tdhetdtihgde assenbl y 14 is housed within a

P eFisoa bows 43564 PR fRlsaPl ftPedfca e b Blkfibly 100

| aasde pbwhhe Ttand2 d ke M@m rumerals
The ggggﬁ—lby 2%@%%%%?& i NSi dg thgb%ﬁroud 50 while

to thosd mdediim despribtnpibe Grsahnd sacend pmpomnéﬁoﬁ@aubﬁ@s?q tlSi‘u ladlcate like
seal i bet ween the exterior of the beans 22 and the
feat‘}rﬁ%’é‘r]ingﬁ of the shroud 50. The shroud 50 is of nulti
secii Ghe Qhird NehEYd¥mERY ikte dsepibsy r10et isotortfipuredy as sheatine for
end section 50a, via whlchtheflovwngflwdJI enters :
conteniéngs hihdidy8®, roweai inte ngtasionel gewsppand,jthenygleqii¢iye More
flo flu n
partisp Glynthe s iy At dS bt SHERYE eBblratffifudBconical shroud 50.

Thettﬂﬁalh&ﬁijoﬁﬂﬁ @e@.ﬁfslnnea%ﬁanaa@e thelléradd whih albots prialsOkation of
e Internedi ate section 50c al so conver

caclothettoamt 23 Kheshed ® eidh W PIoSORSIenaltawd 5fahile stl
malgtﬁp%%é 2%6&; L 6r9tn%1?5.]f h8a qldlg&] %ﬁaclﬁfgt bRl eObxtbi& of the

es owar nt er nedi at e
beaﬁ@@ﬁ'aﬁ@ﬂ@qﬁte@lﬂﬂofﬁhesmuﬂSBnd section 50b di verges anay
fromthe internediate section 50c sucg?(ghat t roud

50 iThegbrmdalQ ij of mulih seqtiop ot SRITAYEBRY F%Tﬁa? VHg% a head
end\éggttﬂ(?pre ahh? \é/%‘ % Gc% t?lg %@&ﬁ @lgl Bﬁ’ %%I'seﬁiletsﬁf&ﬁtﬂﬂ af ta1@Rd section

€ sec At al'l point$ al ong
50bl i Whitltthe floheng AuRud Eﬁtshﬁls @rcmdriﬂ;laad an elongated infermediate
crosssectional profile. The, shr.ou end, s
sec@@aSOdo@qtﬁglng]@%‘ggerh@e ge%?ﬁdLﬁeptlorb g %Q@g@e gﬂl té(?n 50b. The

1nte|51§xv(gﬁ et Hbi ﬁﬁhblg&l cEH@ergésaﬂmed é'{bfr)émlﬁle\/\ﬁéd%lhend section 50a .

eousl results reer flow of fluid
towfastoﬂ)ghtaﬁn&ldexedtlbﬂ Pobhe Thbriwad &d. seetion H8p, Ofa‘élet gheoud 50 also

h d bonded he, bl
converzes gemaids Zbﬁ?mr}ﬁrg@qdﬁe P, R m s tadoerl i 30b diverges
aW?\tyoifI? R0 ﬂ’lt ert on a?%?e%%%ﬂe E@%sﬁiah%i {ROSHrOEHSER g@né’éﬂij in & form of

ex'in roud 50. This vortex is
a cofvapingagtioergings vértturindgleing a onhvwgm@oelo(lmﬁ thraat fefined by the .

intggga{@g gp%’grggn g &gﬁg d({iﬁtlat% l glll tg Ol?{tpwgﬁf aﬁ lhg#jg ci.ll‘.%ular Cross-
secf’ 084 l{)‘iiof?l% Gﬂ'ge SR }Q-;%ﬂ Qhd lé@étfo%r SOaWBéihg %Hap‘e@l’a%taf isgiturd) produces

i‘nCreased strengt The shaft In th
an @fﬁaqﬂllmrﬁressarmtma btadbpsspmtdyig%'ehmlm advagliﬁgewgsltsnesults ina

o S R s B RS 6Bkl 50

r bliRdenjasaRmbyh ik blddes 22 and the
boécf%ﬁ tgﬁ%ﬁo?&e%iéqg%??%gygo %:)tlgteatlt ac r%ed to the shaft 24 .

rotijoral sfwtiongofl the lshrogd Saimguds . Byirk et venterginofientedfothe shroud 50.
Th}sh\?or?e%r ;sngdvantageous as it models a whirlpool (as found in nature) and sucks
additional fluid into the blade assembly 14 than would otherwise pass through it. The
shroud 50 can also be of unitary moulded construction, for increased strength.

The shaft 24 in this embodiment is surrounded by a long helical spring 54 which

serves to maintain the pitch position of each of the beams 22 whilst keeping a consistent
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54 using the clanp 56, and applying a torque to the
spring 54, the spring 54 changes shape such that each
wohodwwe2zseans 22 will uniforydy rotate about tRETAN26808/001705
20 with respect to each other and subsequently change
the pitch of the blade assenbly 14. To apply such a
helida? "(&Ha;v) {Hage SPthd@vepdll bﬁdatamﬁme,du 0 Thedaib end 8F tiwi sphing 54 is
can be 'held rotationally secure 8¥ brake pads 60,

attackiodl ¢ ﬂm@laﬁé’&m{e@l spring Iekige fler o By sermgene opfl of fiy spring.
t S
so SRR PHRFios Do PRI E s K IGH A Pl 4038 54 chnge

shapeick &k 04T thE SedmPD2 ol agdiforilyeotate elhmuhﬂlemxis 20 w1th respect
operation, the pitch of the spring.54.is securg ,J?% i h
to emnhsuhq:rca@d ‘sbsequentbhaungethermitcl R ° blade SseRblyH4: Taapply sue
di sc..58_and Sp tale St b
a togpie, tHG SpH Hcgg?{sle ehS"g.t§ %h(ﬁ%fszi ﬁ%%r&%e%g lgé%d trétﬁﬁté di fgcs eoure By

bralledseds 9, Whidhi Genreagedtathed gehaagehovsihg B430)urexgemmag‘acture the -
power , froman electrical cable 64,

spribg S4riesnsieligt with zerp tqﬁﬂ%e molrt%rfleltt??é Pé’é]ﬁ‘@?a‘f’ atdtﬁa‘fﬁea&}?p% in the
I t
cen?ghgéfigﬁ p\%ﬁgx Egju%!égén% . @aﬁoﬂér%t n, itch Jf%%nﬁ@ﬁh@gecured

asing thé prtch
by & @idchiecle BRI atthched Whiteeshafte24disach ;timﬂshﬁ Ciser ¥ andybpréngedd rotate

oo ot 36 o G R A0S e ook 2 i
dlsellnlgégreglaﬁl%sthé %@n&%{g? BoYBicHfes ﬁi%ﬁ qﬂﬁx‘i‘tah)éle%ﬁi@l Eablé 64,38uek that it

respect to each ot her and increases
becbies @i f6torof Int tids lfdnmjetha$mrbioy cﬁn apﬂy tasdue o theeshaft 24 in a

s BB 9 b A v

Rihdd rbteRsi The shaft 24
54 §'lﬂ§£ ?ﬁ%éleSb %géﬁ lSO %J ggli‘:tg&{ahgeoqr})l P?%E???ﬁe spr |rn 54, e

rotatky i;vmlatthhe opiike Sp asi SeldGeaure aaqd pt instbases ity pi@nwhich subsequently
rotati on of the

58 ft
axiglerodis thg Poamt 33 N SSEiP ettt o atieee Hietihy e blade
ass%\dﬂ 4Subsequently rotates the beans 22 about their
on tud| nal axes with respect and reduces the pitch
of t’h@ redumdetha gitehtiifythd dearh 822 theedit yockoe? as §@engaged and the

gex{g:?qciétlrj dqe 1(S§ Ig’t“f@lf Wgaﬁ)e ¥ %ﬁc&}aetttg ﬁlger %Vﬁa% mqﬁg %lﬁ'@ét on%3 ih&ease spring
ten%ﬁI%)H %%1{:! b ﬁeﬂtﬁllfeﬁﬁé’é {hehch RO IS spihh% R 7.9 eret)mib ore paﬂs 60 are

Al ternatively, separ at e not or, and
apgiedito pmveﬂterotams’naﬂflﬂmdwq@ dBhet sheﬂg?éﬁéwéﬁswhlhbﬁ@ﬁﬁgn% 24 isheld .

el STVRGES! TR A0S Sl SOy BRI st i

Ged Utsaﬁanadm@ tagiteh be thetfladedsdahtsiga4.
longgggﬂgll%iﬁ%ﬁ% B R by of L ho. bl Ade

asseffbe yssmmbbol (realschimalydes edﬂy ihgelfdr stachesbierthe flipd: 2rin order to

stot heaag*o% c?ntelggry agﬁls rg{igcgyf} gJ i0 sgi%elr?tagglg gt@fgﬁ 9%@; trge n%)ulence in the

@owoi@e A&@hﬁtwélyk@ @htel @Stdroaridnge® EH@SbE ummlem inkide the
reference to earlier enbodinments are denoted with |ike .
gemerhter howsing3rhen gbmmunication with the shaft 24, which can apply torque to the
shaft 24 to change the pitch of the spring 54, and thus change the pitch of the blade
assembly 14. This allows the pitch of the blade assembly 14 to be changed during normal

operation of the generator assembly 10c.
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The assenbly 10d has a plurality, in this case, a

pai r, of equiangularly spaced helical blades 44,
weiznidleaz2ée o that shown in Fig. 2, and a shroudP&D/AU2008/001705

simlar to that shown in Fig. 3. O her nunbers of the

equi angul arly spaced helical blades (eg. 3, 4 or 5

et ChiC ANghovR! $ Fodtth EEBEinTEAE obladodectAehl rposiiec ezenerator assembly -

di aneter as they wind around _the shaft 24 fro

. ; .t he .
10d.h €t epain, ke foatures todhpsesdrgeripds with 65{Fi7g°% F?eeﬁqh‘?re?‘ﬂ‘éqdlmems
i rensi.on..of the 0. The distal ends of the
are %ﬂaﬁgylﬁﬂl@rrg%eé?ngg%%%gaelg to the interior surface of
t he 150r,Qu4ehbdP 10\had agﬁﬁtdxlity, ih Phis Sase, ahmis lof eqdiaggularly spaced
rotates with the bl ade

44 which t [ i .
helidal brade44, tsineilastip Siad slgmsn V72 _IﬁgSZ,Iggd ¢ e%]éa eS?)nglpHa Vfa[rr icggﬁ%sr}mwn n
. th di d . i ; :
Fig. ¢} qiter gopflpS i ing kalifadih HAAP A ANBl880LE0D, R3S Idl) can.

also®e UsBE T BlddesoDt redbidesin\idrhersr dssthéywirtearowndithg sbyit £ érom the
i ncreased vel ocity of

the tips of the bl.ades 44 .at
headaid 16 36 thentailreedl % ﬁdl%n&ﬁhetpw&ﬁ%ﬁﬂég@e‘é\%%ﬁgﬁ%ﬁ %Koﬁ“i] 36. The
. ti ' . y
aist gt B e ¥ P AREHOEIR 1o IGRLFRE ST R kDI 50. As 2
resul D% G, tHRasheduasroies with tenbladesptds seichectioates agortie in front of
shroud 50; the rotating shroud 50 ipducin vortex,in
the Shiond 501 Yanss a8y RedBtpig! o ey Rdipg Y ghule shrotid héd end

L el ; b4d 50. Thi
B
vor?elﬁﬁis gir%i@?aidé@‘ﬁﬁgiegn@?sfedtsmldcgly jofi tlmlimtcﬁb rti1|1¢ blli{igst tghe entry of
e e L, e L e S A o 1
of t{‘l% rgl?rgg& 56.h%h%) L&H@in?t??%ﬁ%’ li¥crddhed pAARIrE Gideytht BEOBA S@Sdecreased

ower’ out put o e assenbly 1Qd. Fig. 5 shows a
preddufd betend ai sheaid 56; tha roetiag Shioud Soviedugien erwrisk 1n front of the

assenbly 1Ce. Like features to those descrd it K
blad@ﬁ@p@héelq; dhe Hewi wnes e ¥ Ut 1 %%\ior# tgg %(lja‘tﬁ'g C?Igsembly 14

and .l{ehsrllllﬂieg éiﬁﬁeéfeﬁl%ebﬁ@&eﬁ@{h%- ety bhéheAbREEssenddDe, 14aresults in
stat or I's positioned just in front of the shrorqd .
subs@ntidihensteafloid ol adsd tintodbe dlade swsanidy fltdhar toald pgerwise

the blade 44, The statar 1Q00,is.conn : :
ocayBU ghﬁ '@tlogqgs%gllnﬁagaSﬁpg gggua}ﬁhgﬁ)laaofe eas?eé{lbg? al%loder&gg%c&tlly increases
thel | ?}gﬁoht?ﬁgdfttyghgg@nngﬁﬁl n order to adjust their

n use, the fluid flow 12 enters the bl ades of _
the Hignanshowsteafifin eh®Odinmit off aarabechiic apwamgeeraier afygmbly 10e.

Lilg;:' fléigq.d“e{s:tg \#}ﬁ}s% @ﬁsac?-ige@ Rxgthrsxite tr%{c;'e ljtg \%ar'igp @@égﬁhﬁb&gaﬁg iagélﬁldenoted

: | 2k RORALEmcomponent , preferably in the
Wi rl?éé%crtgfegn of rotation of the blade assenhly 14

. T
f1 ui T fle@ssetbly hew astater K)0tin potitiewpd jagde Hony ofithe éﬂfgud 50. The

' ts it ) to the bl | ' ’
sl S SR ¥R PR SRR M 100N comnected o

i cl ency

theoﬁodslhg ASHAHS ¥ladCewhivhasy Rdtasle ebsit yhdinongisdial sixecin order to
not orfly the linear nonentum of the fluid used to

adpppthyirpiclce to the bl ades but al so the angul ar
In use, the fluid flow 12 enters the blades of the dynamic stator 100, which are at

an angle to the fluid flow 12, and the stator 100 imparts a rotational or swirl motion to the
fluid flow 12, adding an angular momentum component, preferably in the direction of
rotation of the blade assembly 14. The fluid flow 12 then enters the blade assembly 14

and imparts its energy to the blade assembly 14 in the manner previously described. The
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nmomentum Additionally, with the angul ar nmonmentum
conponent, the fluid flow 12 exiting the bl ade

wazemret2s2 14 has m ni mal Wak1(=3 rotati on reduci ngCraIEms/001705
due to turbul ence, which inproves overall power and
efficiency. The pitch on the stator blades can be

| i $eetis advaan@edily iereasddusince not only the
powi@ﬂg%{gégﬁléneyﬁﬁfﬁé dsbien ?E is edvaatigedusly

and therefore e power output. The pi :?gh gt?en 1
lineal sonteatunewértbe dluid usad tst ePrly dioras| ewihendades, Bt s He angular
safety r on The assenb] ' :
morg e AG LRI AP AT b I e cbRROUAERHE fuid fow 12
exitﬁfréd HREBlddeNas3@hdiyoli4 e Simieiatl wéke Tdteticl atdweihgejlessesordue to

arrangenment 102 rotates with the shroud 50. Theﬂl%tasg% lad '
turbilchevhicle impiosiecevezgihpewercdnd Hfisienos Hhe pitdh & or blades
| ect.or arrangepent 10 fluj ' thdE¥Bre th
can G, e 89 P Mowmty e b et Rit¥lodt BTherIfre the
poweR QWbURY TR pRYS caiD8iso bRtievérbel fd thirettltlcowldwedhd hgbinkefor safety
shroud. The effect of this additional fluid 108 is it

reasonsluces a scavengi ng effect and increases the energy
of the fluid l.eaving the s of dtUhdexit Ge.
L
tail eR€'s68M6ni SUBY OF teGshkd\Rl 50.f iThé sletyd ajediop anengamenp i02 oftates with

the assenbly 10e. Alternatively, the slotfed ejecto .
the shraadg¥hefhe Baps 0t befevesn shcd %Péﬂtsi?%t‘(ﬁ@n]é}ﬁa?fgﬁ‘e Siced ejector

housi n Lo T j t d Rs@m 10e to
a“@ﬁmngﬂgé beﬁg%'e I}glt%%erpéﬁ g}g 1%%@%&@ n&t rg)&lg%iﬁg?eatag% by
effBis8F1hjees ad Qo dy koowshidan into the geid flowdeaving the shroud. The

respectively. Fig. 7 shows a sixth enbodi ttof . the
effast eftthiscaddifinsabfluifehed as o indusesnd Sgaverpng Ritast PR ipgreases

t \Wo t | ' Ik asd (RoWAER interior
enciGaflye; 1§ {9 Sropand calies brE g topasd Uitofit?
of 160 8hrogd 5edthteby ahpioeingrthe pifioiinty and pewer atpit odthe assembly 10e.

i ndi cated by arrows 1%0,, such .t hat the react ibve toraue. . e

i mpaAltemativelyn e WOHEE ndPHeTL ATaRgPment e]q({%alca]? e ot

nagn| t | ki | hem and is effectively
s EBLA S e BBRERHE wilh Bt SRl B0 o e

t r angip, bisaews tledlddeassnahly ¢ dbbekindbe penerdton asserabliegri@a and 10

the overal |l assenblies 10e advantageously do not try
shoyrriin Geatlend 3esReCE YT nountings or through the cabl e

86: Ei%ﬁ B ONSRh SRWRAIHeR TOdédiREH [Rfves|gefértios alssembly 10£
power Yenerator assenbly 10g. The assenbly 10y is_ . .
whidhnintiades tovot dfabe assemblidsri OBishows ieRigept The glaép assemplies 14 in the. .
ej ector, arrangenent is, of unitar onRStructi Qn_w
e PiRgTORG YL IE CORGPEHoNe PhaPRps e TRt SandtbtpL By arrows
1 1?,%%11 Gike Ecﬁéeg@actilv% 18 Hp LRANE tiRvid@netalifts BOMOEqnabin magnitude

he sl ot ej ector 10g can be adjusted to change the
buthbpipdsitefin tdiectdmbsd isOdfeativelyr sanceléedef As it regblt the de3qtiyR torque

trailed: 9 o Wb CabIFS p oF JLirg g oo e TGl HspfiPles 10¢
o R 8 Pl LSk oD g S

Fig. 8 shows a seventh embodiment of electrical power generator assembly 10g.
The assembly 10g is similar to that shown in Fig. 6 except the slotted ejector arrangement
is of unitary construction with a single helical slot forming the gaps 104 between the.
sections 106. It should be noted that the length of the slotted ejector 10g can be adjusted
to change the width of the slots 104 to vary the effect of injection and power oufput. For

example, the power generator may be installed with a long slotted ejector in slow flows to



10

ejector may be utilised. Note also that the helica

slotted ejector can be constructed froman el astic
wort®@roecae2 such as al um nium,g0 it can vary it sSPenage00s/ 001705

depending on the force applied to it fromthe strength

of the water flow Although the invention has been

drawdlﬁﬁfer {V%%g tMohth bed HeaEe povep baiprt.radfasinhomtntsp atshorter slotted
woul d be appréeci ated by persons skilled in the ar

ejectdthaby beartilined: Ndto alsentlyet tlee betisehislatied gjeﬁghg,anolfq.@qns%ructed from
forms. For exanple, .the generat n r i
S T i U B8 3P P S S P

i theasoghlof &R wlled BowCt as propul sion devi ces
mﬂﬂ%?k?pﬁy%ﬁpunps,gﬁi anot her exanpl e, the_generator, can

be Atthdughechof ingentiong ha | Bernweiceibernatty apicerge to proferred:

effectiyvel ed as.a “kite' in.t. ' I .
embifrertut s B e ariae £ Erpght gHllEL B art 1 e Avntion may
be efibGHicASnands) btHeR Rk 0For Riteybley thidgeneeitghtanobe tapiaced with a

generator and the kite providi ng chani cal Ner r
motdrhehiphnetaies thet blage esngowlies dét ad pHYvCt ﬁ%_@l%i’l\gw{’ o act as

wer _gener at.or, asseniil y f ar &&%ﬂ@ ' | £atEN&MMDE dro@ed of
Pfopﬁ?sﬂlbﬂjn%ﬁbesﬂ gl P8 end®l glef)ower , e’ﬁ%ﬁ g%%e\?\gr gener%t or

q%mw b alabsiah Gind SeffechiVéldensad send|'Kitdiaivi thg windeadhere are.
Strmgd or lggci ng oncomng flow ng fl uid,

t ai nd .
numspas @ptibnsofor threkiteRdd oy afgsne iSHER PH2 gﬁléuna ilbpg%qnl lg,thoymg the

of f f the fluidy . | e et andi
ol L6 RS A g A o o gt

pﬂxﬁéggﬁgﬁ%ﬁ&ncluding a bl ade arrangenent which is
arranged in generally helical fashion about the
rotational axis, and at |east one nounting formation
connected to the bl ade arrangenent, each nounting Q
formation being adapted to permt nounting of the
bl ade assenbly for rotation about its rotational axis,
so that in use fluid flowi ng past the electrical power
generator assenbly interacts with the bl ade
arrangenent to rotate the bl ade assenbly about its
rotational axis; and a generator drivingly connected
to the bl ade assenbly for generating power in s
response to rotation of the blade assenbly. 2. The
power generator assenbly as clained in claiml,
wherein the power generator is an electrical power
generator and includes an el ectrical generator
drivingly connected to the bl ade assenbly. 3. The
power generator assenbly as clained in claiml,
wherein the power 0 generator is a hydraulic power
generator and includes a hydraulic generator drivingly
connected to the bl ade assenbly.
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4. The power generator assenbly as clained in claim3,
wherein the hydraulic generator is in turn connected
woao@meedeect ri ¢ generator. 5. The power gener aPOT/AU2008/001705

assenbly as clained in claim1, wherein the power 5
generator converts mnechani cal power fromthe bl ade
assenbly into another formof energy to do useful

Claing$:k. 6. The power generator assenbly as clained in
any one of the preceding clainms, wherein the bl ade
assenbly includes an el ongated shaft extendi ng between

t he head d dth ' d of. tk ) . .
1. ¢ hZAsg‘g‘f’?fegg}p?%&r gssgx&hgr: #oa 31%W§Ioklg§(€§ eg erg? %02% %teﬂ:glr%g fluid to
gendrb gbbvef} ghe fov & ghelfte altoa®ey msh@my: y, and the bl ade

arrangenent bei ng nounted on and radiating from ha 1 end
shatblade aFsenlpheying emeadenst fon Sacinmegcoming flayingdlyig, a tail en
cl.aimg, wherei,n the. generat.or...i i Vi 1onal
s B i o 50 B B L, 00 50086 Stions
axiscéx%di‘fﬁfét beawebRithe FeadBier ghd) tHehgilbdrdd eheablade gesermly including a
term nates shy of the ends of the shaft, Vggth ach . | axi
blademuratgamgertt ovhieh isarrangedrig esngplby helica! yhion aape tg%mtmmla axis, .
of . the shaft,..so.that iDn t ti
o LS AP D L A ey s o
forntioR R A@shteddo pohgitpaneting@Tehablade asssmbly forastation about its
claimed 1n claim8, wherejn each mfuntiaﬂg f or mat iéagn bl
rotationedl eliss se thas dn juag) TleideRewing Rsshtbe £l 9ah BOWRL BENCHQ assemoly
., adapted .t g.be con €its bational axis;
e SRV R, PR S ALBBREI ShbpsiE e K o
andsupport o structure. 10. The power generator assenbly

as clainmed in any one of the precedin ajns, wherein . -~
t he dbgengeater ﬁlawgglﬂfeqmnpqng tythe lgwgq glpﬂyy o, fEepgiating power in

which are. | [ fydi paced in said generally
TeSHYRPS @&‘P{B?lg%l?})?%%@ Bg?%é;%ls‘l[rﬁtﬁ'shaft. 11. The power .
2. generid powes eitrator asssahblynad clamed dnnelaidy lhwhepin the power

each beamis s nmounted on the shaff such that it | o
gengufarsis 4| sheqteal (papIeE SaREAL 2Rt é““?‘if{eétaf‘ﬂ%ﬂ rich gnegptdy frivingly

shaf L1 justment of the pitch of the bl ade
congg%g%t&}_gb%ge%e g%wer generator assenbly as cl aj ned .
3. in chiad powkr geheneirnassémblyl adlelamedrigesiein ¥,uwhergin the power

includes a _web or skin extending.along,the l.engt fieos
gengrafotcisnn Sy dsylic PORSE BERERIPT 6‘?‘& d’g‘fhéé nf DR ¢ ueE%tOIo drivingly

h b&; ipgenent, irrespective of the pitch
Co%e%%d{eac %@%%S%% ininterrupted across its surface. ,
4. 13. The ppoeegenenier assembiy sie rbdimed sincelaihdd Whereim he hgdraulic

of claims 1 to 9, wherein the bl ade arrangenent

genieraipT 18 &3 (U5 SoRRected iR ar BlSEIG G5BT i cal bl ades.

5. The power generator assembly as claimed in claim 1, wherein the power"
generator converts mechanical power from the blade assembly into another form of
energy to do useful work.

6. The power generator assembly as claimed in any one of the preceding claims,
wherein the blade assembly includes an elongated shaft extending between the head end
and the tail end of the blade assembly, the shaft having a longitudinal axis defining the .
rotational axis of the blade assembly, and the blade arrangement being mounted on and

radiating from the shaft.
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14. The power generator assenbly as clained in any one
of the preceding clains, wherein the bl ade
wano@ngesent, when seen in sigle el evation, tapeCs/Ales001705

the head end 5 thereof to its tail end. 15. The power
generator assenbly as clainmed in any one of the

7. Preqagdipogret paierstor whsetmbilyat binimaiver clgion & atherein dxegdsierator is
al so includes_an eIongated open- ended shroud extendi ng

drivisghyeeaneetpdiofBadbafhd and the tail end of the bl ade

assf‘fgg wérhg?{fel?%cpy %s&%ﬂig n%s CRANEL iR dclhi®n N Owherein the blade

8. sur 1 ng ass so that the shroud
arrah@indn@ Seritfiridvest she dflthelendd (ﬁsh@sﬁzify with eack mop@tmgiﬁgmatmn being

o S B SESTRM, 08 N D B bingly e e
assei%, y’mﬁm&a}g§ ﬂ{ @%ﬁﬁm gy as claimed in claim15 or
rou

erern-t s connected to the tip of each
9, bl ad@egowten egehératbe assemﬂgeﬂmhmmed He ctaimndcwhensinerohaapunting

the shroud and bl ade b bst t I f d
formqﬁ%@imr:lgg&s q? ?ﬂli]g]%f gﬁeﬁfgourg%g%g}ﬁes:ﬁ é antia ﬁcx to lbg 'cOnnected
to ag?ﬁ.lz)gmls%uaﬁrec lrtrg rﬁ)@ﬁ‘glt'retaﬁbﬁ'o@tﬂc'sbﬁﬂe l@sen‘WDﬁ f&htivel fd€said support

e arrangé ncludes a plurality of beans and
strus@iel webs or skins, a tip of each web or skin is also
connected to the shrou power

0. as s s BOVHE SERELRIRE f5 C%gy as rﬁlg@ed yhgiNe Io%e tcﬁ i Bfeceding claims,

whé%&ﬂ”tﬁ& RS PREMRER: I Ridee RSpIeFalisK bN beans vitlhich sk Dugitudinally
re substantially fluid inpervious connections. 20. :

spa&ddennm\d@engelhghdn@i fabiversbing theshfiai med in any one of
cI ainms 16 to 19,

i nt e%?‘?"i’@' %GHFWt?rh%SSB‘Pg]é' aclgl‘zrﬁééleweéni%\f@go,i g{ﬁ % c%ch beam is

moﬁﬁ@@ Rn UGl f Qch IR 9NR! Adjdskibsy RA4EHIS atdimdshe estetidabaxis of the
Its head end and exits tll]e shroud via its tail end. 2

shaft, to'ﬁjwnﬂ(admstlm of theantChS)ﬁ ﬁwﬂl@dé‘d?és%m@yned in any one
f 16 t wh th d f
12 gong anJ g?’WS‘h gegerato&: o?‘?@%{l é’s alcgahﬁcil&f 94 Clb.lﬁ} qh t\{ﬂe??lwaﬂhl‘: blade

arrz!.n%@&%ﬁ‘c A8 ihtRd8eadeB it skid dxténdingi dlognthe lsngthb of and connected
nver gence corresponding to the tapering of the blngg. ﬁ h
to easks @aip |o3f adjagent Peamp.oweh %Bérﬁ@rblﬁ@? arangershy Iespestiepifhe pite

| ai m 15, vvher n_th dISOf mul ti-section or
Of‘fi‘ﬁhg’%'\% HYERLR %Ctr?sagl&sl%'%{]fg havi ng a head end |

13.SeCt TR W& bfd?oraasfsérﬁﬁﬂy% dditwed ueﬁt\y?bﬁe phelaghs dud 9, wherem
tail end section via which fl ow ng ts the

thesbﬂﬂdeanmm mades @ae OHMor mﬁleaﬁ)%t@ §§é§? .
gﬁge gretg%v%\%t%h S%er%gﬁg agm’?e%cl | O @idof {1‘1% \};r@ée!dmg claims, -

e I'n late section con erdgi ng
whéfeﬁmﬂefﬁa&ea@a@@daeaeowmnsdeﬁwwsd& ¢lbeationj tapersdfrom the head end

thefe%cf:‘gcc; 1?: tail end.

15. The power generator assembly as claimed in any one of the preceding claims,
wherein the power generator assembly also includes an elongated open-ended shroud
extending between the head end and the tail end of the blade assembly, the shroud being .
connected to and surrounding the blade assembly, so that the shroud rotates with the blade
assembly in use.

16. The power generator assembly as claimed in claim 15, wherein the shroud has a

head end and a tail end.
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23. The power generator assenbly as clained in claim
22, wherein the head end section of the shroud
woamomees towar ds the interqfedi ate section, arRATIANR008/001705

tail end section diverges away fromthe internedi ate
section, such that the shroud is generally in the form

17. of Th6BBWEr Ginegrel acesgblngs \hiimad in tlaim hf on 16owhereigi thg shroud

. elongated throat defined by the internedate section. .

is copnectathte thetipof geahdrad et %@é@%@?%&eﬂ}ﬂn&i PHRRctiqleiyeen the
22 Oor 23, rej : ' i

shrodf ol CBRTERILh SRR TAE Bullp o RS ShREOn, 1 o

18. t he Thepdwengerfeemibs a3embly dshelaitsdd inebdms BT of bf, whereintthe blade

shroud is/are flared in bell uﬁ&ng@fbashi n. Zg. CE%he b
arrapgsmant drobicien anuzlSenbPsrms and sHdFos QT SKSohEP S Pk Web of
. precedin | BB, rein each nounting formation
Skmilﬁgllgﬁacérg%g{éggg{r}%ﬁ%%énent connected to an end section
19. . of ThBgoSkAEneritbeadsemblyng dhierdninsldim 1 evliseéinghe connections
nmount ed on an anchaqored support st r.ulit ﬂr% such t hat tions
betwasa throwels geking and theashs § Sybsfagfialy HRidmRoRyipys (ogaections.
SuppeLt u el SReAR! Ohe AFSElARAY 18Sto 19,
20. cl amnlgdp%&cgééﬁlé%ﬁ%%%ggmé%iaﬁ%e eeI ecfﬁ caf power
whegteinaise/ flowing Mlid éntbractingivith thiy blade avangeitest fmraate the power

mounted on an end section of the shaft .of .th | ade L
generetos pieinbhy, thug PakET i %quh%"% oo¢ Pd cifts %“ezg“ oud via its
tail(ILF(? power generator installation as clained in any one

of 't

he preceding clains, wherein the power generator .
21. ass et powien gbnetiator assemblycas daimed gnansosnet dfelaimsdgdo 20 gwherein

the sinoubinaidhi st el o LR pPf i Begp from
its %ﬁ%gférrrlggo .it%gcaill the, é&ﬁi"’@&n@?&%&@h@ﬁeépﬁﬁdiﬁg k@theotapasng of the blade

in clairm27 or 28, wherein the stator includes _
assemtlyor nore bl ades of adjustable pitch. 30. The power

generator instal]ation,as clained.in_.an Y o
22.pr e cEhfi PRYVEE 185 gHator WP&?% a3 ﬁ@%%‘gglraag@]n gsr’gvplg?r&fgstée ?'rb‘ﬁ"‘_\}d is of
muftxnﬁéécﬂgx? dr %nﬁ!n?t h6elded eehffucibh, EeNE Athebé khd ettie via which a

shroud. 31. The p

ower generator installation as |
floveingflubdleriters theshmo@) 2 toih endbsastion siasilyeh Sawisjestyig exits the shroud,

arrangenment i s adj acent the shro ' i .
o SRR e S50 S el PG end e i
endCdetidn, IR ttPheIdterbiR ARl sBcdieconivergifdfreneht head end section towards

arrangenent is connected to, and rotates with, the :
thesdil enddsectd®1. The . power generator installation as - -

claipned in claim,30 or L. - St j
23.ar r ahidfe RBKET BLCEHR AP félgi]i‘/t %S\A?%érﬁé({‘u |lol{p g@ %Iﬁ SZ?f b@%ﬁérﬂé qgén géad en

secfl88 of Mtshf Ridaiofvarebdtoinaedssie termeidate Jdvtiopomel the tail end section
generator installation as clained in any one of cf ai mfl
divatges awag from the intermediate section, such that the shroud is genera ly 1n the form

of a converging-diverging venturi having a converging elongated throat defined by the
intermediate section.

24. The power generator assembly as claimed in claim 22 or 23, wherein the shroud
has a circular cross-sectional profile, and the head end section, or the head end section
and the tail end section, of the shroud is/are flared in bell mouth fashion.

25. The power generator assembly as claimed in any one of the preceding claims,

wherein each mounting formation includes a bearing element connected to an end section .
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wherein the slotted ejector arrangenent includes a
plurality of spaced apart tubul ar sections. 35. The
woawsroczpemer at or i nstal |l atiofg as clained in cl aCmAR4008/001705

wherein the slotted ejector arrangenent diverges
dianetrically away fromthe shroud. 36. The power

of tRANGR A% Tehritéd @biaiits dMuasbeih@invaiel pnanyancmered uprioal simicture,

33, wherein the slotted ej ector, arrange

suclnthaume pawyr ganeatorassanay roipies relathve tp dhg S‘@P%‘? {;ﬁ‘g\-‘f&
37. he ower geper t [ ajmeq e electncal
‘¢l ai WWP% P? %e%ﬂ?lgﬁi "Séderf&eicltg (rJ]crlgignr ?gngemehﬂ th

Ow@f Y&lasr HiiRiRbing of h Mysmay of sleomdtemeimtedidn an 88J seation of the
propul sion or punp device adapted to eject a fluid,

shaft hitherbdgstel asmmblmem achpred|to mensglppaﬂ B Cassendl y

havi a head e e SRACEH e clai
21 7R R SN bt o L b ot pegade gims.
whe%ih 1ed povdthefertt aise@bay inakidss aext’a’em ah fronto itk s&neud t he

head end and the tail end, the bl

sseggl the stat

28. i nclThdi poyver @mar@@ram}tal#g@ﬁeéﬁcm é&are}nn e stator is
.ge I i on about the rot ati onal axis,

ad]agﬁ%%g hxég@ dC e%d se&?

“Sne ivBun ing formati on connected to t he
29. bl adﬁw}ldv@di‘@%ﬁ@ﬁ)r irseatiatiom antlhimgedf iordestn 27norsks, mdperein the stator

adapted to permt mounting of the blade assenbly for
mclnd@smnemr ragye btadps of addysiablopileh axi s, so that in use

30. 4 f l u' QNV\Q‘ ﬁégatotr hﬁstzﬁ%‘ﬁgﬁlé 'cpc{‘mg@‘{ﬂ 6y b &F ﬁ‘l@tpiedﬁdirig claims,

ear angenent uring rotation of the bl ade
wh&éﬁﬁl’f@ |p)z5w’éb geﬁeratbﬁasrsahhm indlalesx soited gigcter aypagement behlnd the

drivingly connected to the blade assenbly for rotating
shreyte bl ade assenmbly to cause fluid flow fromthe tail

%gréﬁnﬁ?ﬁ@r g?l?eéatgp ‘?hs@aﬁ%ih@ﬁ a§scléih§:k1 ROclhith 8hAkvMeRE the slotted

e assenbly includes an el ongat ed shaft
ejealsiﬁfdiigeglebﬁts\a&ﬁnemﬁ&dhe@nﬁteﬁdnéa@tlphe tail end of the

bl ad nmbl y, th ft h it L '
et e i Bty ST, W
slo&gcpejg%kgr erf?'%gm@ﬁtﬁ Qﬁ[@fbﬁ 0 eind otk R g tHeshedid.

rad m t 40. The devi ce as cl ai ned
33.cl ai mhaqxowmh aeaératot Hestalidtion ass clgimed Hglcyllréo}ﬁw 8Et3dd V‘fll?fem the

the shaft. 41. The devi cl al ne
SIOUHGFIEP AT BB AOPATUEh B P SaFe A8 nqt potate with
theeéﬂfjoﬁad(’f the shaft, with each nounti ng formation being

provi ded by an end portion . of the shaft, so that in
34use, mbqaossrmfgeneram insteldatitinngg gleimed B a8E cassengipims pQ to 33,.

Whre?etlria ttl? s¥ottré8ucgtec%gr gltrarfgue?rg)en{ 1néiudes a plurality of spaced apart tubular
sections.

35. The power generator installation as claimed in claim 34, wherein the slotted
ejector arrangement diverges diametrically away from the shroud.

36. The power generator installation as claimed in any one of claims 30 to 33,
wherein the slotted ejector arrangement is of unitary construction, with a helical slot
therein.

37. The power generator installation as claimed in claim 36, wherein the slotted

ejector arrangement diverges diametrically away from the shroud.
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42. The device as clainmed in claim4l, wherein each
mounting formation includes a bearing el enent nounted
wonowhesbaft and adapted tqgbe connected to aPEUTpEQA0S/001705 .
structure, 5 to permt rotation of the blade assenbly
relative to said support structure. 43. The device as

38. Cl apmedphiRicanyr piap alevizk aidaptedBot gect flukkrtbe prapudsion device
bl ade arrangenent includes a plurality of beanms which
inclugdiregg: | ongi t udi nal |y spaced in said generally helical

f ash ol ONguil 1B head*dhid FRANAE YAIEE a3l Kol PRl flom the

eamis nounted’on the s aft Q
headS & ahd aﬂacmg ihsthadjitestiabloy fruad atudlbt, eandr o uotdtioned axis extending

| f th haf -
oy o 1l 5 T B
| ai ned géc{] i g%l 9311§I4hel \é'glefaﬁh LbSutthed6a@sdaR RIR BN at least one

taﬁrgn I} es we t he

I'nc or s I n extendi ng along t
mouhﬁﬁ‘g Fdinatibn @6 ANe Cthebllaﬂ@ aeargenyEat, readt 0Buatp@Eemation being

b h that the bl t
adap@«fedagfmr%ﬁfmﬁmﬁ%g@iéfﬁ Hadtosrabanibr e et S TGion s so
that i)ilxj E;ilf?%s %&b ﬁfagv t \‘t;\{ﬁvélféﬁ 1§§>H Qie@fdmgtér&t@ﬁ/ﬁh(%ﬁg bldde arrangement |

e bl ade arrangenent
duni_lr% £dtatitasofane bhade assembhyatbuhiotetativehl aas; abflad es 47

whemomotamdnao capesisgetvotie. DiEnaSBhlT otk e blade
assefn a)téagl o gﬁp@{ff%ﬁﬁﬁé Eﬂeenfa%@&l(ﬁﬁd thereof to its

evice as clained in any one of
39. cl aiMe @Ride0ad Flaimbbireickim s, deberein theddade assgably Hgludes an

| d ded ud
clongasd AR e baeeno e D! FaBe JRcaRryf Stip P alGumbly.
the Qﬁl wﬁﬁﬁgﬁgdlhﬁ AN Tl TzQHS ftRiGorial 8xiB bﬁtl% tasdeeiinybly, and -

oud rotates with the blade assenbly in
the bﬂaee adfhgefiteat beiug oeuated @h andreatlistingdfirem thagpattnher ei n

the shroud has a h ata n
40, o 1B R Ten i R 61PAPrion P gre e (iR i iyiRRs connected to
the%PﬁPUd is connected to the tip of each bl ade of the
ade arrangenent, the connection between the shroud
41.and Bacdevidcad eldmedin dalsu&mwmanhwblwweﬁnﬂﬁ@éWP@ugaws shy

or SIRESH) B B B PO BT BB BN o poion

of t‘ﬁfe sHER S ﬁﬁ@' iSakd tWEBBafrand kicBsrdirly Itma blade asdembipy iomotatably
Skin is al so connected to the shroud. 52. The deV|ce
moased basuppdrtedh cl ai m 51, wherein the connections

1228 ST S5 TR AT, AU frmsion s
bearing element mounted on the shaft and adapted to be connected to a support structure,
to permit rotation of the blade assembly relative to said support structure. .
43. The device as claimed in any one of claims 38 to 42, wherein the blade
arrangement includes a plurality of beams which are longitudinally spaced in said
generally helical fashion along the shaft.

44, The device as claimed in claim 43, wherein each beam is mounted on the shaft
such that it is adjustably rotatable around the rotational axis of the shaft, to permit
adjustment of the pitch of the blade assembly.

45. The device as claimed in claim 44, wherein the blade arrangement further

includes a web or skin extending along the lengths of and connected to each pair of
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53. The device as clainmed in any one of clains 48 to
52, wherein the shroud is of thin wall construction,
wanwereser ges al ong at | easp part of its | engplTiatams 001705
its head end to its tail en sai d convergence
corresponding to the taperlng of the bl ade assenbly.
adj ac"eﬁr ol‘;g’% %‘ﬁ' R tﬁé plaigbiEtheinent; iespedtBie oftties pitah affeech beam, is

I's of multi-section or . unitary noul ded
umnﬁﬁﬂpkdmcnﬁsnsmhﬁﬂﬁng a head end section via which a

16. 1i Hhckic) &, ST ih (R LYF cifmkadd (6. SRBérERNthe blade.

roud and an
arrargea gﬁheﬂdwwm@@tcenﬁmB hé\h@kbkadeh g bet ween t he

end section and the tail end sec
47. i nt Eheralgvizeeass elaitheh 18 AVePRi 1§ T HB % h‘éegdwgﬁrﬁm the blade

section towards t B &15 dBred L1 i8Gail end.
arrangement, WHeR SEAR 10y S39S elé\%ltlon etgﬂe r§ﬁ8&11t9 ﬁgade%n secti on
48. Of the gehicewd tameeigasy toﬁmfdz‘salmhé& tot 4%, rvélatirein ghe device also
section, and the tail end sectjo

includes an atosgated ionereerdsdisherd exirafing V e di % ﬁ?%]tﬁi}é aéﬂ% tail end.

a” bRidE WEsembly,
o AP D S e i

S0 tﬂa‘ﬂﬂ%@ﬁ?(ﬂid%ﬁat&&ﬁkhmblﬁﬁ asEneblglinisce as cl ai med in
claim54 or 55, wherein the shroud hzﬁ\% dgrczla end and a tail
49. cr o%sebt’icgﬂaldw”ﬂ@‘i in glainy 48, whereinthe fAgHd Ua%° 888 Fiih
and the tail end section of the shroud are flared in
endpe| | nputh fashion. 57. The device as clained in

ny
50. One 9 dehtes cB8med i Blaimke e if, whekimibea ihiogg is connected to the
ormation includes a bearing,el enent. ¢ :
tip efherch ddadecrf e blade asraEgmentHEe FRNHGC h&n E’F{ewneghﬁge gﬁ"e@ and each

blachﬁbaellr% T BT lﬂgse}mﬁ%ﬁﬁ&ﬁeﬁt structure, such.

power generator assenbly rotates relative to -
51.the Wde Stcldiaed ireclai847 Thés,dewirein tla@sbléﬂ%\alﬁwem%nt includes
any one of claing, 38 to

a phari, 6Eaorm Bk GRSy SRSt i RSB ! KT g0 connected to

th V| e as clained in claimb58, V\herelnthe stator is
eggﬁg ‘ent the shroud head end section. 60. The devi C(ﬁ b ,
52.as ciid d@ddcd a5 cridumerhlﬁ glaim 559vwhetkiar thp gonnestignsycsyeen the webs or

scimtyddbo Pagud e Rr ARy e obt SESr Ryl o,

vvher ¥ 4 Behidese éf shipid 481 tep2cWherein the shroud is of
arraﬁggﬁ%ﬁge ghhﬁgetheh§ﬂroud 62. The device

' thih Rellabhsthiction pandodonivenges dlong htdeast Gart ofis length figm its head end to

) slotte .ejector arra r bly.

o eSS oS SRRl Aoty

sal Or T02.cWRETRI daihfed ial Gdikeds ewvhetir ther shangeiseot multl-sectlon or.
unitary moulded construction, having a head end section via which a flowing fluid enters

the shroud, a tail end section via which flowing fluid exits the shroud, and an elongated

intermediate section extending between the head end section and the tail end section, with

the intermediate section converging from the head end section towards the tail end

section.

55. The device as claimed in claim 54, wherein the head end section of the shroud

converges towards the intermediate section, and the tail end section diverges away from

the intermediate section, such that the shroud is generally in the form of a converging-
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is connected to, and rotates with, the shroud. 64. The
device as clained in claim6 1 or 62, wherein the
welaivtoezbeej ect or arrangenmentyqi s connected to t RET/AU2008/001705
generator and does not rotate with the shroud. 65. The
device as clained in any one of clains 6 1 to 64,
dlvei’%%@é QleftutinRavih@td eonejrgiaf oflorgatan deomndefined! byl dhe dntermediate
plurality of spaced apart tubul ar sections. 66. The
sectidgavi ce as clainmed in any one of clainms 6 1 to 64,
t.he s tOr r f [ 0SS~
56. condhF etiron i i i B SRGRTERE shibuhas Lk Bir oross-
sectiOgYll HBHRS s6 tiRit Mechead eddietion andthesil endescetion fi dle shroud are
slotted ejector arrangenent diverges dianetrically
ﬂar@\mﬁbelﬂﬂmhf@éh@ﬁfoud 68. A power generator for using

ki n%%l GeSide ragyclffl %H]IH anrodgfer& cfl};u d38t ® 96"whakh PRWEheunting

the SWeY genera ade assenbly having
forn?ahbﬁ afkleded a%&nﬁ@eﬁeﬁ@nommta@ td dtromd'ﬂycﬁdnu pHithezhafyithe bearing

end spaced fromthe head end f r facjng in the
clevainfo By Pi5rDRE PGSR OF HE FILTBY SHPRPTLSTRELE) P thef e pover

gen%ﬁtto? %eﬁ]lggbnx,g) d@@s%la]hbg 18Ry @fb@tdﬁﬂfétlﬁé‘e tail end, the

208°58'S uding a e arrangenent mhlch
58. 1 nclTh@eisviae ps Ullaﬁiwd in iy dne affslapad®th %ﬂ ovhgreinéhd davigetincludes

of the rot atlﬁ@ axi s between the head end and the
a statey in feang obtheshroud) ade assenbly, and at |east one

59, MoU ”I%eQﬂv{CB LIBhLIRN FOARRFSE ditleteit RR BAt3LR adfdcBNIBEEIbUA head

each rount1ng formation bei’'ng adapted to permt
end¥eetivhi ng of the bl ade assenbly for rotation about its

t at | f.lui.d fl
60. rereglflie?c{;g}ce [%:ﬁ%%mﬁ‘gﬁ’e? ggg é% ﬁzsél}eyuelnp ﬁl?eesﬁ%wgg glc&ﬁ%% {1(2 &t more .
bla&gsgqigdggtgﬁg%ﬁejent to rotate the bl ade assenbly about
ot atio axis; and a generator drivingly

61. conrifat deticeas thiémbd udmmeuﬁala;ms 38 tg é%wmrﬁlﬁéh%é%‘%e includes

in response to rota of, t bl ade assenbly. 69. The
aSlB%?ﬁe?le‘ﬁ%rr?é’faé‘%‘PeIg&) E?’f"‘g] P'ﬁfcl ai m 68, wherein the

62. POVBFL OQBREAL MtallatiofNae CREhEd ¢lclAwel, ghessiatine shotted ejector
i ncludes an el ectrical 1%ener ator drivi ngI y connect ed
arrdngembuet ibhdideenatheshisiug taif end FeEopower generator as

clained.in cla r '
65y o BB 4 B8 0 4 A RO SRR Lol mhgomen
is cgﬁ%?:fe%ttgranqrrbbé'tééghﬂl ¢ngeaied to the bl ade asserrbl y.
power enerator as claimed in claim7
64. vvh e r"Ehmdetvhm; etsygaumﬁ iie clgim & £ 62, Wherpin the pletted ﬁWé'@( ggangement

to an electric enera enerator as
s coRafforte sngrasiytiodt spigra T BRIRIRETC ' O
65.beampLofieiheaddiadRdan sanbhy ofthims 6 ArRgE4 Winrgarthe slottyd ejector
hel i cal fashion about the rotation . :
arrangement includes a plurality of spaced apart tubular sections.
66. The device as claimed in any one of claims 61 to 64, wherein the slotted ejector
arrangement is of unitary construction, with a helical slot therein.
67. The device as claimed in claims 65 or 66, wherein the slotted ejector
arrangement diverges diametrically away from the shroud.
68. A power generator for using kinetic energy from a flowing fluid to generate’
power, the power generator including:

a blade assembly having a head end for facing oncoming flowing fluid, a tail end

spaced from the head end for facing in the direction of flow of the fluid, and a rotational
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axis. 73. A propulsion or punp device adapted to eject
a fluid, the propul sion device including: a bl ade
wagemrmiet2s2 havi ng a head end %or fluid inlet, arPCuAU2e18M01705
spaced fromthe head end and facing in the direction
of fluid outlet, and a rotational axis extending _
axisREtURER bhgeheal Bad @rdaid@etaillendnthe blage bisambly including a
asse I ncludi ng a bl ade arrangenent i ch irH:I de% £ the
blada gptangehértywinth hecedes s abeaits|of hgamp SPREARI S fh frasth of the
rotational axi et ween_t i least
rotafna] Hesshe eS8 B 90 Aiesiiey Sag P gRlad RbiBbly, @ASlat o
one fn%d?i’ﬁh% B EaRREShactEDtd iR Blhésaraigearggroach maatihg formation
mounti rig formation being adapted to perm:t ,m)u}?tl ng o{t. 1
beinghelapledde passit msupting of s bladopssamblyt or rafation gpqu iz rotationa
.axis, so that.jpn use f| ui I t ' interacts
axisga s 1 oe i Dot e fier (Mo Bl g int
with @b diddar@hediitit B ReEge arstady asatislyabottdtsrottivnanals; and
axis; and a notor drivingly connected to the bl ade .
as s engengratr driegly icagnedhl %)l thadladesassgmbly, fgr ggperatng power in
fluid flow from.th ' nd section.74. The power
res@@%@é?%goﬁgi&?@ﬁ%d%gg@c Y ed in claim 73, wherein the
69. beanpheofovidichtrade aaskantd jh duin 88y wheeih tha pgere gedraior is an
hel i cal™ fashi on about the rotation axis. 75. ,1An ted to the
electttient poiven Benseaterr andaneludesomn plaetigl genpigipr dryipely connecte
[nstallation including: an electrical power generator _
bladeassoPY- as her ei nbefore descri bed; and 5 a support )
70, St I UBidipSwert fipepetess @sineddh alaimses nliereibdhegowsugensgator 1s a
by nmeans of each mpuntinpg formation th r%{i n theetedtothe
hydsapisapawes tgenereior and grelydss 2 hygke &eﬂsraﬁ% u %8?‘3} S
bl gssenblg]ry%,eabout the rotational axis of its blade
adt #4HYeWent . 76. The power generator installation as u
71.cl ai TRSIpdWerCeakRitorTs cldimediim claire 700 whereire theriadsulicsgenerator 18
subnerged in the ocean. o 77. The power generator
in turseannpeted rAneleti@BFASHPH ¢l ai m 75, the power :
generat or i | hifed i f dOWaides 68 t6 a0, wikkrein the
2The IE@ PVJgei g‘?ég%‘reg? ifofl ey S Jc’;| ai med_i n s ,
beafids ofhetRide dskentipwer ammmed an gendrally belicabipshionabouipds rotation
area where it wll be exposed to flow of air when the
axmyi nd bl ows. s 79. The power generator installation as
cl ai | of i Ociédt, a \HET, &he Ision device
T3 cuppiy rapfisRAY o Bl @ dpd foCejéet, o WAL Aho praye
incBidm@ent s. 80. The power generator installation as

TR i LS L P 0 s

head end and facing in the direction of fluid outlet, and a rotational axis extending

between the head end and the tail end, the blade assembly including a blade arrangement
which includes a plurality of beams spaced along the length of the rotational axis between
the head end and the tail end of the blade assembly, and at least one mounting formation
connected to the blade arrangement, each mounting formation being adapted to permit
mounting of the blade assembly for rotation about its rotational axis, so that in use fluid
drawn past the propulsion device interacts with the blade arrangement during rotation of
the blade assembly about its rotational axis; and

a motor drivingly connected to the blade assembly for rotating the blade

assembly to cause fluid flow from the tail end section.
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81. The power generator installation as clained in
claim79 or 80, wherein the O network of flexible
wehewmars2are arranged such g4at the generat or PCRAU€08/001705
aligned with the head end thereof facing oncom ng
flowwng fluid so that it aligns itself in accordance
74, W t The bawet gas&at@ﬂas@émmlywmmwm tlaith 03, 8Rereifithe bowas of the

generator installation as clained in_ c wh
bladBEesenéﬂWr@ng@Pd @@enﬁrélhéh@i@hf@hlézpéba%thﬁb%%‘l e
t hat, the .el gactr] a l;
e e A T i S e B i S
83. aﬁfé&ecﬁm&ﬁpo@@f@hﬁh’cﬁr abgesibdy dsidreinbeforecdeainited; and any
one of clains 75 to 78, wherein the port structure
i's & UpgPH SRt eePq V| SSBPREPT ASHE ?’ﬁm&mw ?‘g y means of

each Imoun?lng formation thereof, on the support structure for rotation of the power

generator assembly about the rotational axis of its blade arrangement.

76. The power generator installation as claimed in claim 75, wherein the power

generator is submerged in the ocean.

77. The power generator installation as claimed in claim 75, the power generator is

mounted in a river or flowing stream.

78. The power generator installation as claimed in claim 75, wherein the power"
generator is located in an open area where it will be exposed to flow of air when the wind

blows.

79. The power generator installation as claimed in any one of claims 75 to 78,

wherein the support structure includes a network of flexible elements.

80. The power generator installation as claimed in claim 79, wherein the network of .
flexible elements include (heavy) chains or cables.

81. The power generator installation as claimed in claim 79 or 80, wherein the

network of flexible elements are arranged such that the generator can be aligned with the

head end thereof facing oncoming flowing fluid so that it aligns itself in accordance with

the direction of flow of the fluid.

82. The power generator installation as claimed in claim 81, wherein the network of

flexible elements are arranged such that the electrical power generator assembly is

mounted thereon in the general fashion of a windsock.

&3. The power generator installation as claimed in any one of claims 75 to 78,

wherein the support structure is a rigid structure including a network of rigid elements.



