A PONER GENERATOR Technical Field The present invention relates generally
to a power generator, and nore particularly to an electrical power
gener at orwax8eiskas1f or usi ng kinetic energy froma fl owPAE/AU20084)01794
generate power. The present invention relates also to an electrical power
generator installation including such efectrical power generator. The
present invention is expected to be particul arly advantageously, but not
exclusively, used in the context of hydro-powered electricity generation.

Background of the Invention Ki ' ' ing fluids, such as water
and wind, is a known alter naz %magéﬁi@ﬁﬁég such as bio-fuels and
fossil fuels for generating power. Unlike, for exanple, bio- and fossil

fuel which, when used in electricacRAV&l FGEREr ati on, go handin- hand with
em ssion of harnful combustion gasses into the atnosphere, generation of

power by usi nghé psen gnvehtidrlfel dtesganerally tv & pywet gdnkRut@IMERY m6regfatesiflyon t he
at nosphere. Altho,uqh known installatigns for harvesting w nd power,

gener al | y @i elestagrl POWRT BRpcraiassenblx jorusHig kipetisengsey gdlomang Huiddp| and
have rel aphyehty pbR¥y. generation capacity. Known installations for harvesting
hydropower, for exanple tidal power, on the other hand, have relatively .

hi gher gener alhenregens sivientjon rebates/also toranelestrigabpewerfgenerstaalinstallabos t oo are

expensi ve, i f i C . he. eliable due to
probl ens é%cg"gfgﬁ&ﬂa{ugg e%@@ﬁﬁ@q@%ﬁ%&%pcﬁﬁ @Jsglgj%ﬁ&%’gﬁl&é]c? légéec% eolbﬁventi on It

i s the obpaticulafly atheanpigesishy, butiwetrektlasively, ssetsi thetcbalekyofthydicpomered at

| east aneljorate one or nore of the above di sadvantages, or at least to
provi de a®GeEelly 8889 %at i ve. Sunmary of the Invention In one aspect, the
present invention provides an electrical power generator assenbly for -using

ki neti;g energy froma flow nBatkgisuid of e liedtidrect ri cal power, the
el ectrical power generator including:a blade assenbly having a head end for

faci ng i nconi Kipeticonérgy irf flowing fhidssichasdvagand dvifid,osm khewhelietnativg tbor
L2600, Dk kSl S BGRB8
i ncl udi ngegample, bio- and fossil fuel which, when used in electrical power generation, go hand-
in-hand with emission of harmful combustion gasses into the atmosphere, generation of
15 power by using flowing fluids has no or very little adverse effects on the atmosphere.
Although known installations for harvesting wind power generally have low running
costs, they tend to be expensive to install and have relatively low generation capacity.
Known installations for harvesting hydropower, for example tidal power, on the other
hand, have relatively higher generation éapacity. Howéver, these types of installations
20  too are expensive, require frequent maintenance, and could be unreliable due to problems .

associated with silting and corrosion.

Object of the Invention

It 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

25 alternative.

Summary of the Invention

In one aspect, the present invention provides an electrical power generator assembly
for using kinetic energy from a flowing fluid to generate electrical power, the electrical

power generator including:



bl ade arrangenment which is arranged in generally helical fashion about the
rotational axis, and at | east one nounting formation connected to the bl ade
ar r angenmew®,20®askeerount i ng formati on bei ng adapted to pecwiAu2osswoiiong of
the bl ade assenbly for rotation about its rotational axis, so that in use
fluid fl owm ng past the electrical power2 generator assenbly interacts with
the bl ade arrangenent to rotate the bl ade assenbly about its rotational
axis; and at |east one {)I’I mary coil connected to the blade arrangenent for
rotation withablade bisamblydravinggpereedend ﬁmfdclag inceméng Bowingflunhayaiteid bei ng
ener gi zab r L Nt ast

ot at {onar BB hE e bR T8ahR ik 8 ditel  LAF B, 8338885,
rotation a);ixs e;ktenchh@blﬁmsm&mmlegd elﬂt&ld&hefaill’dndaﬂhe binde asgmbey athidingref er abl y

i ncl udes lurality of Lmary cpils, eln connected to
one of th E e‘é‘f’“‘o‘?’h‘&ﬁl} £e ‘l‘}ege??rﬁﬁﬁgelt‘%éga\[‘éaégomﬁ q\"&?‘rﬁx‘% he

el ect ri cahndPAUWRist SIRNBOGRE fGi%Yat@h%@nﬁé&%dl%Q%e%l&d&dr%%erﬁé’rﬂpéa)éh%&ﬁhﬂg cally
connected to each primary coil,. ene@gl zi ng each {)I’I mary coil in order

t o i nducefoampatieihsing adaptdddo @ﬁ@uhmom@ng rtherblede assembly far epigtianaabotitotsm  t he
el ectri Callot&%%faﬁ(gsg REhat Q{us@ﬁ%@h&? rf)%ktl{gce el%ct(ﬂ%l %Wer g&ﬂ:%téér ge%ﬁlglsrl cally
ary co

connected t0 eac econdar energrzing econ

order to intatactewithtiegriedd ma&xgahdlt\m mthteltlmjhladaesasaembmyrabum itsirotatioinal musmar y
coil. Preferably, the electrical power generator yet further includes a
said at | t one stationary secondary coil, for magnetically conmmunicating

Wi th each priaraéast 68 pri Ro# @6thepfetl 1@ the WiRiel artabg@héit Fozethtiod Rethehect ri cal
power generator preferably, includes a plurality of sald seconda é coils.

In a secobladaapgement, g Allsrshong PRIBADI O Rsingangisizable addeing aseng
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generate electrical power, the electrical power generator incfuding: a
bl ade asseisnge ttamitart@n@ftl@dﬂa@wdsefmhlyf acing inconming flowng fl UI d a tai I

end, spaced PR BAaEr Ol AELARY AL FALAELL e D LA 19
end, the mirasey caideiryl opnnevtdditdiong oﬁthlelbzlmﬂes at oread peemnhe tig bfthe biadar r anged in
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rotation about itsrotagtional axis, so that i1n use fluid fl om ng past the
el ectri cal BW&%}@ rﬁ(ﬂcb@roggis%aﬁh ymary coil. In another form, the electrical power

generator may also include a current supply electrically connected to each secondary coil,

20 for energizing each secondary coil in order to induce a magnetic field which induces a

current in each primary coil.

Preferably, the electrical power generator yet further includes a said at least one
stationary secondary coil, for magnetically commimicating with each primary coil when
each primary coil is energized. The electrical power generator, preferably, includes a

25 plurality of said seéondary coils.

In a second aspect, the present invention provides an electrical power generator
assembly for using kinetic energy from a flowing fluid to generate electrical power, the
electrical power generator including:

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

30  spaced from the head end for facing in the direction of the flowing fluid, and a rotational
axis extending between the head end and the tail end, the blade assembly including a
blade arrangement which is arranged in generally helical fashion about the rotational axis,

and at least one mounting formation connected to the blade arrangement, each mounting

formation being adaptéd to permit mounting of the blade assembly for rotation about its



interacts wth the bl ade arrangenent to rotate the bl ade assenbly about its
rotational axis; and at | east one permanent magnet connected to the bl ade
arr angenmewo 2b@vosewiati on wi th the bl ade arrangenent, saipdTatu2b@samizoone

per manent magnet being arranged in use #o interact with at | east one
stationary secondary coil to generate efectrical power in response to
rotation of the bl ade assenbly. The bl ade assenbly preferably includes an
el ongat ed shaft extendi ng between the head end and the tail end of the

bl ade assd&p@iignal e, sorthatin pas/flwig flowingpast theickrstricak peweregeneriatog assembly

rot ati onal ' I t Dbei.ng
rount ed onGad oty Pat A GRRATI ot A loE 1A, W ERERIREnaR) 0
drivingl yaodnnected to the shaft. The bl ade arrangenent preferably

term nates shy, pf the ends of the shaft, wth ch mounting formati op being
provi ded by a%t %ﬁ% OBS PYGRCBMIgNSt &pnpgted E’cﬁ‘? h%ﬁe prjangement %’é redptagn withng
accor disnglthe tilhde Htaagemans eidhtleast Snd frabrdit Yna@Ret el RfanSePRAIL @6
Preferably, each nmounting formation includes a beari ncg .el’ement_ nounted on

the shaf t HFCHYR pldaast e Hatgrpetecerianpcal o gspeniete ae RPWET Ngesponsa t

rotation @f rdthonRiramicriagsaghhyiyr el ative to said support structure. In one
enbodi nent, the bl ade arrangenént preferably includes a plurality of beans

whi ch are | ondhe blidaassemblypretambininshides areelengtédshaBlekteatlingdstween tid ong t he

shaft. In i | Jr|n ch,beam is. preferably. nounted on.the shaft
such t hat hlg{}i iénsfle a Jqﬂés aﬁ?‘?/ Ofg}era%tl% Iaéseg}%&ﬁﬁ% %ﬁ%ﬁ?’ﬁtaﬂ%% dipal axi§s ¢ he
shaf t ,10t o dpfiiing theadjatishataris offthd bledgustefiblpf andhie bladelgrampemiehl beinglhe bl ade

arrangement, in thig epbodi pent, further preferably includes a web or skin

ext endi ng “%9“8*? OE‘r?é‘ﬁF%‘{%tf}%g‘?}flt aéoﬁ'ﬁ%_&?lé?ﬂﬁ‘?fow@&fﬁrab'é{i drivingly gpnnsetsd

beans, SU@J\thEGBéft.tﬂ@e&h@@ﬁrﬁfgéﬁ@ﬂﬁﬂ@f@#ably‘ téﬁﬁ%ﬁ’t@%}%wh&tﬂé eddi® rithd s?ﬂﬁ,O]t each
|

beam is uninterrupted across its surface. |In another enbodinent,
desired, Wi qrhmeuntingiogantion beingprevided y amendiperon aéthgshafbrse thasin i nuous

helical b r . ] i | de
el evati on,h&%’i g%esrh gﬁﬁngrha% ?(h}e{“ﬁte}gﬁe ginaggt(a Tﬁsg{nég? gsterg&l%%y F@?ﬁ%ﬁg.&w&gg%omr
gener as or Preferablyl gachmafuating fyrmatiswirnchwesigbearing ebdnoeng atondted parthest@chndhr oud

di h d he tail f. the blad ly, ‘th
hroud berr Aite PR aR B shiire ) prE Crbiie BB AR e

shroud r otdites tasiill support structure.
In one embodiment, the blade arrangement preferably includes a plurality of beams
which are longitudinally spaced in said generally helical fashion along the shaft. In this |

20  embodiment, each beam is preferably mounted on the shaft such that it is adjuétably
rotatable around the rotational axis of the shaft, to permit adjustment of the pitch of the
blade assembly. The blade arrangement, in this embodiment, further preferably includes -

- aweb or skin extending along the lengths of and connecfed to each péir of adj acent
beams, such that the blade arrangement, irrespective of the pitch of each beam, is

25 uninterrupted across its surface. '

In another embodimen't, if desired, the blade arrangement preferably includes one or
more continuous helical blades. ‘

Preferably, the blade arrangement, when seen in side elevation, tapers from the head
end thereof to its tail end.

30 The power generator assembly preferably 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. 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



the bl ade assenbly in use. The shroud too thus has a head end and a tai
end. Preferably, the shroud is connected to the tip of each bl ade of the
bl ade ar rei0geMmse261t he connecti onbet ween the shroud andPERANV2M8A0EOBei ng a
substantially fluid inpervious connection. Likew se, in the enbodi nent
where the bl ade arrangenent incl udes af%lurality of beans 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 ar betwaersthashions agd gachitdaderhsing 4 sbstapidaitydbuid émpervions oemectidroni ng
fluid int [ | r ei[;ﬁg I; erat or
assenbl y gll%g’wgh éﬁ%é@ﬁ%&@ﬁ?{)ﬁg&? ?t({)engﬁ ?(%s eg%fﬁge)[}]té&gl?]&cf gﬁﬂmtﬁgﬁtg \r,%\gli’g rgud Vi a
its tail amikaidwelisanraking, a tipnef edchowet) ar skiafis, tphéferabby, hlse cosiected to the, and

converges .alo ail lea art of its length fromits ad. end to its tail
end, sai dS}E%‘H{;g)rrﬁ{?H’&’iy’i%? $°é’§5‘3}?d'? Ir'?ﬁt“fetgn gﬁ:ew bﬁﬁ’égi“ﬁﬁ a‘i!frt%f’ ﬁ}érOBSQE?e assenbl y.
The shy oughbs@h@IBr Ml Ympérsioh cotteblioRe Gh L) ﬂ@Wix&%jlﬂ&ia hiterdBibgh@ih the
construction, having a head end section via which a flowing fluid enters
t he shr oubladgamrasigemenido sefate; thepewver SRFAleTr pFssTbRGthES enters dhg fhsoud Eongisoud,
and an e'R%Q%h&%&Byfi%rtﬁg%%@vﬁ‘?&ttﬁif’%@(te”di ng between the head end

the tail i W t

section an end section, the internedi ate section converging
from t he headPrefedatdpdhe shroudisanf dinwadl constructinn, and coiemgesadhvert baetpest y, t he
head end sgect, o f the shrao onverges.iowards the internnedi gte section,
and the taniE T Bomt 1Ene <Gl o ORI R Bid PR PR R BT o such
t hat the speigbfithe ladeassbiplyi n the form of a convergi ng-diverging venturi
having a converging elongated throat defined by the jnternediate section.
Preferably, the P BT80S, T 0f BN UrpocKioB SE U egﬁPB%‘NCE?“’ VibBat the

head end $geid &g semntdﬂ@whfthlawngﬂgid Sfter§inetsAfoudhi AEndkEetiohai£d i n bel |
nmout h fashion. Each nounting formation preferably I ncludes a bearing

el enent cwhisbdloadng Buidrexiththeshraudomndom elongated dntermedinte protion syteadiagent s i n
use bei ”gbémgég{ n@? hedy & s%@t?ct}xozfn?i%é %ﬂ%gxﬁis%&fo'}xu%tﬂ bife in&%&i&t@%@ct{oge power

gener at or as y rotates relative t e support structure. In a further
vari ati onconvhesingoinen tyehed #nd sechion dompdrds thedhilichubkseatiat. addvantagedushntheof t he

shroud, st, preferabl.y adjacent the shro head end section.. The.stator

o1 e or abl DA FB1 Seriion g hen el VAR o R PmERe 3 Filohy Mg R Ty, ©

vari at i onend eetigodiRérggenesyafromn thsmesinkfiatevettivdhe such thitlid @elowe] ie gebmdrally -
arrangenent  behi nd, t-he shrou(g‘,/errmst gre,ferably a.déa,ceni the shroud tail end

section. infhe form ofa converging- ging venturi having a'converging elongated throat
defined by the intermediate section.
20 Preferably, the shroud has a circular cross-sectional profile, so that the head end

section and the tail end section of the shroud are flared in bell mouth fashion.

Each mounting formation preferably includes a bearing element connected to an
end section of the shaft, the bearing ¢lements in use being rﬁounted on an anchored
suppért structure, such that the power generator assembly rotates relative to the support

25 struéturé.

In a further variation, the power generator assembly includes a stator in front of the '
shroud, most preferably adjacent the shroud head end section. The stator preferably
includeé one or more blades of adjustable pitch.

| In a yet variation, the power generator assembly includes a slotted ejector
30  arrangement behind the shroud, most preferably adjacent the shroud tail end section. In
one form, the slotted ejector arrangement is connected to, and rotates with, the shroud. In
another form, the slotted. ejector arrangement is not connected to, and does not rotate
with, the shroud. In one embbdiment, the slotted ejector arrangement includes a plurality _

of spaced apart tubular sections, and most preferably diverges diametrically away from



one form the slotted ejector arrangenent is connected to, and rotates
with, the shroud. In another form the slotted ejector arrangenent is not
connect edWo@0%e26dloes not rotate with, the shroud. |n ®CE/AIRDBDON®At, t he
slotted ejector arrangenent includes a plurality of spaced apart tubul ar
sections, and nost preferably diverges -dianmetrically away fronthe shroud.

I n anot her enbodi nent, the slotted ejector arrangenent is of unitary
construction, with a helical slot therein, and preferably diverges

di arret ri cthelshroadain dnothrer embodiment; dhe slotteshriedton arfangeraentidsefmlitaripr ef er abl y

i ncl udes drive ne i.to.var j al f t ed
ej ect or a?@g{ﬁ?;%%lhwaﬂlar?%g%%%ﬁg@e ecl)‘)r{’%“}itp ke rgslye%g ‘%%‘%‘P%@é%‘f’c&f“?cﬁ es a
drive meaths shidap! &dohcofovia) the bisemblyt prieferabiginelries a deidé aleand aapted to vdie

slotted ejector, arrangenent. I n another aspect, th resent invention
provi des B 21 @Pﬁh@ggh%g%d %@ﬁ‘gﬁéﬁaﬁge‘%%‘g'eﬁbwm%ﬁo%éiﬂ?@asﬁlﬂ ¥i c energy
from a f1onkdpshl{ iéllics @ dHGORTAsC1dRPNE ko virh eheh8aIlIEARIR hndQAURT WIRRBF feOr

i ncludi ng: a blade assenbly having a head end for facing incomng flow ng
fluid, a tleit¢d derforspesagemeriom tthe head end for facing in the direction of

the flow ng fj uj ' | [ ad end and
the tail end, TuipPRied, BELRLA Rerith Srot Rl Rl HAEE el lEoC T °

i ncl udes as@hbiydbi esyngifintticomhergysipan adlosling fuidie gemergtetpowrr, tiveeledticd i on
axis, and at |east one,mpunting formation connected to the blade -

ar r angenmeRAWer ESRHABSHIYRE t or mat i on bei ng adapted to permit nounting of
the bigade assgplaliyassemnblytading@headend for facii®indbmipalovang Fnids @ tdihéid i n use
fluid fl owi ng past the electrjcal power generato a_ss(e{B'ély interacts with
the bl adeSPaf @@ﬁ%@eﬂé&n& gqréjﬁ%mg Hethg dy ‘Oé‘s%fé%ﬁ?w‘é‘lg d.jand agefatignabna)

axis; andgal e;lt@xﬂﬁﬁgoﬁ?élé‘ve&{ thEREM & dnd SRNRREChE AN B1alb ﬁslswgﬁﬂﬁné‘lhﬁiﬁg%”e”t for

rotation wth the blade arrangenent, the primary coi ei'ng ‘arranged in use
t o inter abladevrrangementewlsich mehides apluoalidy 9f bladesripaced aleng the tengdrditke e power

in res pont%?at#ogta%gf %fd erlleaQI oﬁe%o@tﬁ@?o%%i%ﬁ%@fnec%d%& ﬁ{e‘f’m%&/ r{%ggergfgﬁt ures or

conponent's 0 ectrical power generator according oe aspect of
t he i mvendachmouating firmation being hdepse tofpetrhie nwlueting oLtht bladeesseqbhefoat or

according to. th r.ecedi.ng ,aspect . of. t he_ i.nvent.ion en the. bl ade

¥ angeneitatsh EoBs G LPT AR By sniof in ek QAL ing Riss e ahPals. 11 a
further agesitor ds¥tgntdy af&aéts Withand blade REMgesiest tdRoalcabé blagahsspavsr '
generator installation, .the installation including: an electrical power

gener at or byt Heratatiopak ais adscri bed i ncl uding at | east one

" at least one primary coil connected to the blade arrangement for rotation with the

20  blade arrangement, the primary coil being arranged in use to interact with at least one
stationary secondary coil to generate power in response to rotation of the blade assembly.
Preferably, the features or components of the electrical power generator according
to this aspect of the invention, are similar to those of the electrical power generator |
according to the preceding aspect of the invention, when the blade arrangement of such
25 power generator includes a plurality of blades.
In a further aspect, the present invention provides an electrical power generator
installation, the installation including:
an electrical power generator as hereinbefore described including at least one
secondary coil; and '
30 a support structure, the electrical power generator being mounted, by means of each
mounting formation of the blade arrangement, on the support structure for rotation of the
blade arrangement about its rotational axis, and each secondary coil of the power

generator being mounted on the mounting structure.



secondary coil; and a support structure, the electrical power generator

bei ng nmounted, by neans of each nmounting formation of the bl ade

arr angemew,2o@mekdse support structure for rotation of tireTR0B/BITOANgENMENT
about its rotational axis, and each secondary coil of the power generator
bei ng nounted on the nmounting structurelln the case of tidal energy or
ocean stream power generation, the power generator wll be subnerged in the
ocean. In the case of river flow power generation, the power generator wll
be subnerged Inthecasewstidalenerayirogean: stisampoper generatinsethGPOWET EONETatPloni ng
fluid with.which e [oad . i ' ' r
gener at or ?S%)é& ellggeg;lg \gﬁé ?%%g'nﬁﬁ%gﬁagae?oefg& %gégb??%@ﬂ%ﬁlgné@(%g’gggy\fo flow
of air whggetdier wilkist dubowsgedlin aviver @nflowingstn¢am.t ethe vgporliersthedlowing

i ncludes g network. of. flexible el egents, for ex | e (heav chaj.ns or

cabl o5 THES e RiERShe s Ebr By OGRS BRUE R O he
gener af or jgead Rtarfbpneéh wHEH it willtbeldkBoded!t@ Ho R atfwiidhahs Mimislo@pposes t he
direction of flow of the fluid, preferably so that it aligns itself, in

accordance wi Inpnerranbgidiraent; the Serport sswcre inclufes anetyark of; flexaie shmeats: . t he

net wor k of_ f I RS Y, : nﬂﬁg he
gener at or h}r 5 k%ﬁ‘%@%ﬂ/ﬁ ere oﬁorﬁgﬁf % W&%@gﬁk (%fz?s% E}bg%]élg@gggw S oay%agﬁ]

anot her esdvhdhatwing geretatorsiap poatigmdrsuch thatthiednlet endgif thesshrowst appesdsitbe udi ng a
network of. rigid_.ele S,.1,n_apother aspect., t.he.present, inveption

provi des glr‘iﬁ”gﬂ of P&'goqgf’e Bﬁll‘?‘pprcﬁge\%bg% S%ﬁ’ﬁg‘[ gﬁg'%sdpsgﬁf’elgtacﬁorfi fed” IB} tlﬁg

]Icor opuligi Oﬂir&!tioﬁ'égr'ﬂodl_ﬁbﬂaciﬁi&.ﬂgitﬂifﬂdﬁﬂq’oﬂ&néﬁt,&ﬂén&%ﬂﬂbf fleAible¢ichgneatsvaagd end for
210 | nRen T i AR B e U e S
ext endi ng,petRREK "R HeMdr &RtbREnd iR shfpdrt #ARurd R iddRuaaRANALYIng
including a blade arrangenent which is arranged in-generally helical

f ashi on aboetworkef rigidglémegnds. axi s, and at | east one nounting formation
connected to th t r ' [;ag adapt ed
to permt rmufnr} ‘.‘e“r?gl egg ﬁieg{é'i‘ﬁﬁqggge&g%"é%‘ﬁg’?‘& r‘?qgg&rdo‘%} ngﬁlgﬁﬂgggg@p:&t‘é j\slllagot ational
axi s, 150 hduptedito ejesea floidatlieqmomilsiomer finapldevassiadibliingabout its rotati onal
axis interacts, wi,th fluid flow t hrough .the el ectrical power .generator
assenbl y; andaaydP gggpgiygléavﬁ}g arrﬂ‘%‘) 688?‘? EBRREEPRIE KOV RE fﬁ’l‘%%etalgﬂ ngenent
LOF r ot at kRedvirbih the Gedd a@deopfacmgge tRNirectia of tht flowasy flidcandra rotatignaloi |

D o RSk e 0 o I SR P00,
pover bei ggqapRhigethehPwifthds targ8@ il gPRALS hetiéR RO HBERNHEFtatiddal axis,

20  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 rotation of the blade assembly about its rotational axis
interacts with fluid flowing through the electrical power generator assembly; and
at least one primary coil connected to the blade arrangement for rotation with the
25 blade arrangement, said at least one primary coil being arranged in use to interact with at
least one stationary secondary coil to generate rotation of the blade assembly in response

to electrical power being applied to said at least one stationary secondary coil.

Brief Description of the Drawings
30 ~ Preferred embodiments of the present invention will now be described, by way of
examples only, with reference to the accompanying drawings wherein:
Fig. 1 is a schematic cross sectional view of a first embodiment of a power

generator;



Brief Description of the Drawi ngs Preferred enbodi nents of the present
invention wll now be described, by way of exanples only, with reference to
t he accomwenyeang2znawi ngs wherein: Fig. 1 is a schemati eCTrAiRsospecios onal
view of a first enbodi ment of a power generator;Fig. 2 is a schematic cross
sectional view of a second enbodi nent of a power generator; Fig. 3 is a
schematic cross sectional view of a third enbodi nent of a power generator;
Fig. 4 is a schematic cross sectional view of a fourth enbodi nent of a
power gener at Big 2 yschempkic eroscirstienal viewr dfossesend ¢mbpdimentoagowsr f i f t h
enbodi nmen erg)efr {8 Power generator; Fig. 6 is a schematic cross sectional view
of a sixtR enbodi ment of a power generator; Fig. 7 is a schematic cross
sectional vi eRigoh isva schematihcresdhsediionhvieof ofa thrdembgdinenadha powérg. 8 is a
schematic cross sectional view of an eighth sixth enbodi nent of a power
gener at or 8MFY°%kig. 9 is a schematic cross sectional view of a ninth .
enbodi grent  of g PENREChBRREE oSy sectibipll @icwest LBERK eRbbAheA! ot {isowdref erred
Enbodi ments Fig. 1 shows schematically a first enbodi nent of an el ectri cal
power genéerfrypr,assenbly 10a, which is driven by the kinetic energy of a
flowing fluidgl2c: . Loal . Of(RR : IV fl ow or
wind, to genefét'zg1%%%@?@?%‘2?%%%%8?%%%%%%%rat %Pﬁ{)idsds%gﬁgrﬂf& P04 i ncl udes a
bl ade asseed#ratod4 with a head end 16 facing the oncomng flow of the fluid
12 and a tail _end.18, .spaced from.t he head. end, 16 ich faces in the
direction of Fieor it gRaEneor GRioms she sfin ol of 68ers "2 °

r ot at ijpnaker¥itsr; 20 ext endi ng bet ween the head end 16 and the tail end 18.
The bl ade assenbly 14 al sg i ncl udes fﬁ% mountin fgrr’r%ti_on in the formof a
shaft 24 suppbi& éd bFhRBAC BREs sedpnahyievol ardontl pmoadipepbala PRYYr28. St ay
cabl es 36,gn4d,38 are attached to the bearings 26 and 28 respectively, which

| ocate the o i R ) o .
Fig. 8 is a schematic cross sectional view of an eighth sixth embodiment of a power

generator; and
15 Fig. 9 is a schematic cross sectional view of a ninth embodiment of a power

generator.-

Detailed Description of the Preferred Embodiments

Fig. 1 shows schematically a first embodiment of an electrical power generator

20  assembly 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.

25 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 includes a mounting formation in the
form of a shaft 24 supported by head end bearings 26 and tail end bearings 28. Stay
cables 36 and 38 are attached to the bearings 26 and 28 respectively, which locate the
assembly 10a and resist movement of the assembly 10a in the fluid flow 12.

30 b The blade assembly 14 also has a blade arrangement, in the form of a plurality, -
in this case, a pair, of equiangularly spaced helical blades 44, and a generally frusto-
conical shroud 50. Other numbers of the equiangularly spaced helical blades (eg. 3, 4 or



assenbly 10a and resi st novenment of the assenbly 10a in the fluid flow 12.
The bl ade assenbly 14 al so has a bl ade arrangenent, in the formof a

pl ural i t woiznowdsex1case, a pair, of equiangul arly spaceachauzealoobioades 44,
and a generally frustoconical shroud 50, O her nunbers of the equiangularly
spaced helical blades (eg. 3, 4 or5 et& can al so be used. The bl ades 44 .
reduce in dianeter as they wind around the shaft 24 fromthe head end 16 to
the tail end 18 following the internal dinension of the shroud 50. The

di stal enfistodican hlso beadet The bladesat4swdbanidetiameter fretheywind arousd thfezsbeftof t he

h d 50. As t,. ] JAh h d. 50 t at W th the, bl ad 44,
o oh or ot B ariLsed 16 1o B ik Ao Db gdns SRR oERR B8R i ¢
section C%?S*I‘flé'ﬁfsla@@m%aé(fi tgg gg;d&ewm%lra@koscﬁ%w{b #03nteMbRsuALE B mﬁgmfohewi ng

fluid 12 enters the shrou , atail end section 50b, via which the -

f1 owi ng f5@i As hZesakti tnsusehthe stwoodi A0 Setatea mithahe bladesybt, edhichireatessalvertex isect i on
50c extendi ng fbet en é(ge head end section 50a and the tail end section
50b. The IARterfthgseewd Wction 50c al so converges in diameter fromthe head .

end section SOaTﬁ@%lﬁé&iﬁSé Re bRl s&fdn $6fdthueRoPRBind R Bedtedd seitthnSFoa! tign 50a

of the shroud 50 also converges towards the internediate section 50c and
the tail whithsthe tfiosing floidli ¥ entgessthawhgoufdr Winat tad dndtsectmsd @1, evis awbidhothe 50c

h that _.th : 50 i lly in. the f f.. \ i ng- di,. i
venturi - hBOVAE SHEdRsRRsiteg RN o Deer s DaFrRefe yoRE Rt ce
section 59&we§t? it Heal @hd &ctidh 308 ahd thel 1811 30 sedtidR SOBr AhE iMCridRatd s&ctibg Ul ar

Cross-section profile. The shroud head end section 50a, being shaped as a
vent und , Pooalscemvargesirediankter fnmphe bsad endrebiiiondSQartewntds dlee tad sadbojion4

oxi £1ng. 1 0 <R hercid Seefiarhack b due i, K Bl CoB s bt B
44, the siu.qudl sbO ahPHRLES ehd s&gaﬁ 401 Hivefyedatvdy tfiden HedfREmddtateRectioRS0c

rotational notion of the shroud 50 i nduces a swirl or vortex in front of

t he shr ousiichGhatThé shroud 6@ s genertly amthefernof asonvergmaaliwrangiventnp daevingas

found in nature). and suc additional .fluid into the ad I 4 than
woul'd ot naroieetipRngFs hufR dpthoty ok iltipeaiCsdhith 02HE: AFRGHRton
moul dggd CRYTEdeHEttheRhrdudr 50 REY 8386l as trdehgédtiondiNgrofises e mht whifa ledad @nd
includes a stator 100. A series of primary coils 52 are integrated into the

shroud hesattiond0sdwirigothapdhbas Dyenpisi, prdusemen aedohlev preswirg biindihedlade. A
oot o5, RERR T4, B A-GD ESSADIE B ert BB o
fluid flowkiligg Wy shboudgoarther, as the shroud 50 is bonded to the blades 44, the shroud 50
rotates in conjunction with the blades 44 and the rotational motion of the shroud 50
20 induces a swirl or vortex in front of the shroud 50. This vortex is advantageous as it
models a whirlpool (as found in nature) and sucks additional fluid into the blad;a assemﬁly
14 than would other&ise pass through it. The shroud 50 can also be of unitary moulded
construction, for increased strength.
The assembly 10a also includes a stator 100.
25 A series of primary coils 52 are integrated into the shroud head end section 50a,.
by being wound around the extent of same. A series of secondary coils 54a and
secondary power coils 54b are integrated into the stator 100.
In use, the blade assembly 14 is mounted within the fluid flow 12 which imparts
its énergy to the blades 44. As the fluid flow 12 applies a f(;rce to the blades 44, the
30 blades 44 react by imparting a rotational force or torque to the shaft 24.
When a small excitation current 55 is applied to the secondary coils 54a, a

magnetic field 56 is created which induces a current in the primary coils 52. The primary



its energy to the blades 44. As the fluid flow 12 applies a force to the

bl ades 44, the bl ades 44 react by inparting a rotational force or torque to
t he shaf tWO200%k22¢1a smal | excitation current 55 i s appPCEMALT2008{00E704
secondary coils 54a, a nmagnetic field 56 is created which induces a current
in the primary coils 52. The primarycoifs 52 then create a magnetic field
57 which, together with the rotational notion of the primary coils 52,

i nduces a Iarge current inside the secondary power coils 54b that is

connect edcoiby S2ther craatq 4 nageetier feld §7 vaeach, rogethen axith/the yotationsl protienof thsoi | s

2 be_r.epl jt. ' h ' ield
and" | naucBIERLEREn e HoRE AR lRIY Bk 02 ebL Bl b BT el ™ © ©

gener at i 0gofctel flort MeEriciBNgdnGiatiahis@n, the secondary coils 54a and the
excitation current 55 are not required. Further alternatively, the

excitation curr Aiemsgvelnnthp erigisay cels Y2ocantbe rpplaead yith petmapRnt magnets that
configuration,.the seco r oi l s 54a and .t.he, magnet.ic field 56_are not
requi rad. c’_;FFitee tg? é“yagé‘gﬁ‘f glgl%:%%? grrléj l@gc%?ecuggl?'ltnl_gal%agc‘togd%irysrfﬁ“feétfpgs églbg%rrt

st ruct ur ecleBigicR begkration §& MABRRopfig@hiiRy, HRlde¥@idry E4RY546 AR AR &efamt ed to
a bridge or set of cables spanning an ocean inlet or a set of support

st ruct ur esurret 58 areardtyequiiclangenent s of the bearings 26 and 28 and t he stay

bl es 36 and 3 itable f . lications., F le,
“h anot her - enbolt e Emar holths R tifieh Bl 35 2 PEahOB S vl T hai
the beari g 28 this eorfigngdtionparr sdd@ndady SHiPO44 ah@ithe ikgnatid dikldasel aradbl

forces of the shaft 24. The stay cables 38 can al so be renoved such that
the ad&entiapireda i s supported by only the stay cables 36 and finds its own

arso be neutral 15° Bibsaltt Thsph . AuARERTLHRER wlSs RADR i, "

oper at e Ofh fhe@eedn@ drthaivtiypiley ch desonreutel e baidige o 8éti ofables spaddingent of
different frequency can be applied to the secondary coils 54a which in turn
creat es- adhagfaBiRlel qrjaelof YWPPARISEEC e urrent in the prinmary coils 52. The

i nduced current . ﬁ%n@ﬁ i i i I i r%aﬁ taioC
field fromthe ég([?gln g%?/ caol gﬁéz?gt eg%%?no%%ge&?%tga I é#a%t%{t?eosn ?gﬁ in
turn ps odumedermbmtsuitable fapbithenagilichtiensb|Fad @examigleaittanutioati et ditheny hoti N t he

surrounding fluid to prqopel -a craft or punp a fluid. The frequency of the
current apfWRdthedeerips @gcfaﬁ rrfnm?do §u°%4t§atcf&ﬁ bsaripg 28 He R %ﬂqﬁéewgs@ t he

assenbly 102,30t 8% AidISHANGaEF FofGesYraKE st £4) The stay cables 38 can also be
removed such that the assembly 10a is supported by only the stay cables 36 and finds its’

own optimal alignment to flow much like a windsock does. The assembly 10a can also be
20  neutrally buoyant and allowed to swing and change direction to operate on incbming and
outgoing tides.

Further altemativel.y, a current of different frequency can be applied to the
secondary coils 54a which in turn creates a magnetic field to induce a current in the -
primary coils 52. The induced current creates a magnetic field to interact with the

25 magnetic field from the secondary coils 54a to ﬁroduce rotational motion which in turn
produces rotational motion of the blades 44 and provides thrust in the surrounding fluid to
propel a craft or pump a fluid. The frequency of the current applied to the secondary coils
54a can be further adjusted so the assembly 10a acts as a reg'enerative brake which is
useful for slowing or stopping the assembly 10a in adverse weather conditions.

30 Fig. 2 shows a second embodiment of an electrical power generator assembly

10b. The assembly 10b is similar in construction and operation to that shown in Fig 1 ahd _



useful for slowi ng or stopping the assenbly 10a in adverse weat her
conditions. Fig. 2 shows a second enbodi nent of an electrical power

gener at orwa28esp36110b. The assenbly 10b is simlar in E6ME2008(000194 and
operation to that shown in Fig 1 andlike reference nunerals to those used
in the first enbodi ment shall be used t8 indicate Iike features in Fig 2.
In the assenbly 10b, the bl ade assenbly 14 conprises a series of blades 44
arranged such that they create a helical profile around the shaft 24. The
primary chk¢ sfGen@maniendlegrthosedisedimtht Hestismbod anent sipjl tsaisnd tovmdivdtediksund
the tips qf the liﬁli'éages 44. The primary coils 52 are in magnetic o
conmmuni catGaBReSAPt he secondary coils 54a and the secondary power coils

54b. The fluid | Ghve Qs R 41bnfHses 8 dehes 3 podmal u410b
and inparts itsmeﬁ}e@rﬁéelﬂgptﬁ%’ %&Ilé;gleaggﬁ. As  the fluid 12 ap?ol ies a force to

t he bl adesrrdided sheh thhtattiew crbdteradumticalqyrofilepaoundrthe shafolst Thaplimagr eds G2
torque to the shaft. 24 The, bl ades 44 can al so desi d.to dire t he
fluid 12 86 Piegitediaicathe iR ey Hovedaong i oo Lo t]i’iﬁd_eﬁf‘ﬁi € f1uid
i's all ovedif,ge8GRPS hideinRAMRRAE YoRindnG e SATP I s%@@xda%c&iﬁsf spethddihet he

secondary col I's 54a and the Ssecondary power coils 54b. en the small
exci t at i osecondargpowbiscoils Sdppl i ed to t he secondary coils 54a, the magnetic

field 56 is ¢ whi ch i nd t.in the pri ils. 52 Th
b imry cor 1o ng e AEET e raroRer augheted el o B8 b istfast nt ne
rotati onal BRILPR @E bldass P | KRk GAHNS Dglied IHGEAS tHe bIBAGAC e BiiMesiaasi de

the secondary power coils 54b that is connected for electricCity generation
58. Fiig. asthimwenarting a thtaivinebfoneendr tofquarto dheothiafti2dal Thedlades g ven atsorbe

nbl Oc. The |y 1 i im | i t i ion- t
those shoflidroglredt st Tad faed EpLy dnbehrvardy 82, 802080 Thad” \°
descri bi ngyitie1 fluldeis a@l@@e&?&@Mﬂg@ﬁﬁ%uﬂ&ﬁ?fﬁﬁ@ﬁseﬂﬁlwm ab Qefiritdl Wt |1 ke

features In Fig 3. In the assenbly 10c, | ade assenbfy 14 has a bl ade

ar r angemesgcondary coids F4aramd dtie sgcermlarepowdr dofsiéflendent beanms 22 which are

d i | lical. fashi bout .t tatjional axis,.2Q. Th
Do 29 are coitendttbrat ekaRlnnREre i Rrirelitd o, 8 BlrtaR ot e B gy ©
can rqt at goaliRUcld b6 isrbiicWhithtilduces P e6irerdt on BRPRinRirf€6ils T ETHERITEary2 ar e

held in place at the head end 16 of the shaft 24 via a flange (not shown)
and, at t heils 33 thearsdeatethetmegnstia field2d7 whighy tegsther wathdthe refationahsmotionfn) i s

tight enedtﬁeopn"%g&)rly%o{lg Efﬁné‘dc%Q 9 lz;rrgle(:a c&rrh@IIttins%ée élg%eéo?\ﬁlfryt&%ver coils 54b thatis
connécted for electricity generation 58. ' |

Fig. 3 shows a third embodiment of an electrical power generator assembly 10c.

20 The assembly 10c is similar in construction and operation to those shown in Figs. 1 and 2
and like reference numerals to those used in déscribing the first and second embodiments
shall be used to indicate like featurés in Fig 3. |

In the assembly 10c, the blade assembly 14 has a blade arrangement, in the form
of a series of independent beams 22 which afe arranged in a generally helical fashion

25 about the rotational axis 20.

The beams 22 are connected to the shaft 24 with sufficient clearance so they can
rotated about the axis 20 with respect to each other. The beams 22 are held in place at the
head end 16 of the shaft 24 via a flange (not shown) and, at the tail end 18, the shaft 24 is"
threaded and a nut (not shown) is tightened to apply force along the shaft 24 and lock the

30 beams 22 in place. Optionally, a skin or web 40 can be wound around the beams 22, the

skin 40 being able to expand and contract with the changing pitch of the beams 22.



beans 22 in place. Optionally, a skin or web 40 can be wound around the
beans 22, the skin 40 being able to expand and contract with the changi ng
pitch of Whalwéwps122. The | ength of each of the beans 2PCHAIROSYEE704s t hey
wi nd around the shaft 24 fromthe head znd 16 to the tail end 18 within the
general ly frusto-conical boundary def i lédd by the internmedi ate section 50c
of the shroud 50. The shroud is simlar to that described with reference to
assenbly 10a in Fig. 1. In use, the blade assenbly 14 is nounted within the
fluid flow 12 whhehengipaf ¢ashiof sheheanpy22 decrdnsessas theyl vinddrovedthe aft 24s t he

| mar 1 no e gRbReagend 6 0 55 1 BRELE ST e st RS R e onkalfending an
al so be cpfihdiubetheliftetnbdisle sebforf $0¢ oF the SMfodd 5020 o edisfal @VREDS the

shaft 24 in order to mnimse fluid escaping the boundary of the shroud 50.
To do t hi described yéethmeferce toraspemblewlain Figthe direction of the axis 20, are

tw sted d si ifi t,l i d LN .thej I, ti f tati
i thetr ends b s A e aspgsably AR tapmsbd St e ffoid Aot sk Bbatie i s
20. As thesthetbd tf HRWkikac i bR D2t Qs thoWuldiewah 4 Pﬁesbc{ REG BIREHINE 14,

the cross sectional area of the flow decreases and its pressure decreases.
As its pr@3she beatac2Zregetdy itpertinglagofatignad fforce af wrduedwthesiaBldes such that a

maxi num anount ner is transferred fraomt luid flow to the beans
55 he o resul t The RESEEIR b 156 BECEAgh(ra b Ay Bt fove 13 Hocidt Py
turbine, yAidls Me&hBR A8 lo¥dR8 AsihRtiSHI WAt Rcappsl 1Y hiRadady! AWBe SRbAESO L han
zero head free flows. As the velocity of the fluid flow 12 changes, - the

rot at itonalloado dnrele bgams. 23 when) viewed inethoalirestidpof the dxds 20t are ddlisted amdder to

operate the nerat or assenbl 0.af maxi mum effjciency or po out gut .
Thi s advaneageauy s T BRERRn Bitiahraiat el LREEFatbr et Fe B8 e
si gni fi caghd Wirk&che IR flodr tovafBNEE aRfs 10. OWsBE Pwid MBS~ 1T B6nthRe o Adw
include the primary coils 52 at their tips, simlar to that described with

r ef er'encethroughhthegledarpssgmbbb 14,nthej cgoss Bectinal geee qrfddie\flawideere®s anddtst he
secondary_power .coils 54hb are also.simlar, to,that scrihbed with reference
Co the. asBESHS deBkests R R BrefufodiBint Ind Pelbll of RRATARY inctbah B 56
The fliyi dtHak @hakememt fhcunt bEesgetanstbiied ddch thefhfid Slowt B2 ®N@E B¥arh921 he
skin 40 and the beanms 22. As the fluid 12 applies a force to the_ beans 22,
t he beansAs2a readt thy gengrator jasgpmbly d0athebaegs s @ercgetiarp fygbiaet whidhearshaf t
24. \Wen J I: IS I ar ils
542, the RORED asSilbd B EMUCbd JolsSraRP HECAS pEAE REABORTTAG 0
primary cetlositpaf thE i flowd2ychanges, the rotational alignment (ie. pitch) of the beams 22

can be altered in order to operate the generator assembly 10 at maximum efficiency or
20  power output. This advantageously allows the turbine efficiency and power output to be
significantly increased for a-range of flow velocities. 4

The beams 22 include the priinary'coils 52 at their tips, similar to that described
with reference to the assembly 10b in Fig. 2. The secondary coils 54a and the secondary
power coils 54b are also similar to that described with reference to the assembly 10b in

25 Fig. 2, and are positioned external the shroud 50. _

The fluid flow 12 enters the assembly 10c and imparts its energy to the skin 40
and the beams 22. As the fluid 12 applies a force to the beams 22, the beams 22 react by ‘
imparting a rotational force or torque to the shaft 24.

When a small excitation current 55 is applied to the secondary coils 54a, the

30  magnetic field 56 is created which induces a current in the primary coils 52. The primary

coils 52 then create the magnetic field 57 which, together with the rotational motion of



coils 52 then create the magnetic field 57 which, together wth the
rotational notion ofthe primary coils 52, induces a |large current inside

t he secorN@r290ywed coils 54b that is connected for el e®CiAd2088/0EM¢r at i on
58. In the assenbly 10c, the shroud 50 ?Iso i'ncl udes vanes 90 installed on
t he | eadi ng edge of the shroud head end%section 50a in order to further
increase the vortex s induced in front of the shroud 50. This vortex is
further aided b y the increased velocity of the tips of the beans 22 at the
entry of theerivesay cerlelS2.andifces hdarge quimend seedrbthy sqepndary mosgr icoids Sthcthiabis
pressure at tggd?eaq nd, 16 ogﬁthg shroud 50. The conbi nation of: decreased
pressure PHSFHE (ASTEHHAYEBHUM 2 cased pressure behind the shroud 50; the

rotating shroudipbthe deeiblyd16, MRE tsBroul 50 aRBLindlhddsheankh BdeinRsedtnythe4; the
fl ow vanes 90 o |ndu0|ngna vortex in front of the blade assenbly 14; and

t he smal | badipgtedge of thehghrpndatiens end seniéorep@a n exder toefuptharimcepsse sl yortea

results in . substantia r lyid bein ked.i,nt o, 1t he bl ade.assenbly 14
than vioul BeBRR oL B sPRAG D thisaeRl BHGFE e et e BRI atte
assembly & sHsagpihic Gy z‘zngrma%ﬂ&?tdﬁh@@w el O WF RS blade adsesipliy iA0c.
Fig. 4 shows a fourth enbodi ment of an electrical power generator assenbly

s 10d. Onereatimgapurtioni Nesspreagtutheshepd enfoldeofi thecshirgiskl SQi ther edrabiapiéen o6

earlier enbodi nents are denqted w like reference, nu als. | h
assenbl y %?asrﬁgreﬁf‘gaégsu%ﬁﬁgrSi“%‘f%w??’a#ecfegs?%h%rtessareesE?rh"g% emetF uc?éb’eﬁlgnce to
t he  assenfjiminkQardudl 50 @duding 2 WErteX inBént of Bid ladelasdniblfl180tHeTREVATe 90i Nt O

the shroud head end section 50a, also simlar to that describped with
r ef er anceinducinge vasts itbfrontiafghe blage assembly. 147ied fheismatgr pitdhl of thoblades atn

_ @ vesiseADfignieidh cwbly. L7 .
corls sanertbgestiet iRt 5o SRERCIGH -SRI SR ARl S uRREL TR, RO

bl ades 44pRAE a&8HBEPESERE viouldbiesfke 6écudBdhe inctedien fluidgsaséiflg thiahgtathe i n
magneti c.conmuni cati on with an opposing hal f-set of magnetic bearings 62.

The nagneblade prsemblygkt Gematieplls ngieasegythe power oytputyod tha asgeaetly dPper so t hat

they allow rot af:i of 8;0 fshate ﬁ&mho&gb(?dirglg%t (t)ihgn gie gl 4(?}&/6%2&&%&?0&{5%%1 coils

52. The tapered l§hape 0 e nmagnetl ear | ngs a so allTow themto

act assa 10d.ushcdegdin,Nikeafdstusds ab Yhase idesceded mathgrefehiehcaxs sartitr ebadimenits20
towards the head end 16 to react against the drag force applied to the
bl ades 44areisaotgd yridbilike rpfsegncenpemedlsand 62 are securely connected to the

oo 190, Y, RS Sy APROL U By The g LIRSS focsoerol
force to theestnttsled04#h Fighe. Thagemadylcaibdltarbylso inpegrated gnta the shroud head
end section 50a, also similar to that described with reference to the assembly 10a in Fig.
20 .1. The primary coils 52 are in magnetic communication with the secondary coils 54a and .
the secondary power coils 54b integrated into the stator 100. The shroud 50 rotates with
the blades 44 and encompasses a half-set of magn;tic bearings 60 that are in magnetic.
communication with an opposing half-set of magnetic bearings 62. The magnetic
bearings 60 and 62 act as a set to repel each other so that they allow rotation of the shroud
2§ 50, the blades 44 and the primary coils 52. The tapered shape of the magnetic bearings 60 '
and 62 also allow thém to act as a thrust bearing and apply a force along the axis of
rotation 20 towards the head end 16 to react agéinst the drag force applied to the blades
44, The magnetic bearings 60 and 62 are securely connected to the stator 100 by means
of supports 64. |
30 The fluid flow 12 enters the assembiy 10c and ‘imparts its energy to the blades
44. As the fluid 12 applies a force to the blades 44, the blades 44 react by imparting a

rotational force or torque to the shaft 24.



rotational force or torque to the shaft 24.\When a small excitation current
55 is applied to the secondary coils 54a, the magnetic field 56 is created
whi ch i ndwoesosegasnrent in the primary coils 52. The pripcwau20@idos70%2 t hen
create the magnetic field 57 which, together with the rotational notion of
the primary coils 52, induces a |arge drrent inside the secondary power
coils 54b that is connected for power generation 58. The assenbly 1Qd is
held in a nmoving current by the stay cables 36 and 38. The stay cabl es 36
and 38 are connBticac $malh escitatiablcarenpiDid amiliedabuhe secontladyl @ilsiSdaf the ocean
or alternatively

h | d be ted to.a brid . set of bl
Cpanni ng BHEBGLIRH A 1 TEte b Bish THRuCEy BEEIN 4t ROTRGY SO Lo THR VR
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. 1
applications. For exanple, the exit stay cab can al so be renbved such

t hat the drgeiMry cdil52,9ndweppailirge ciyernihsydd the ss¢amdayqiuivees c8is Sdtdthhi i3ds i ts
own optimal al ig?ment to flow %ch | i ke a wi ndsock does. The assenbly 1CQd
can al 50 BYURESE FAINYWHEERFEHIOPA®d al | owed to swing and change direction to

operate on i NCOf,AgkaNHlyA4d0hRE i bI8Sindbitren? by MWSaPcdiidstab abedivignt of
an electric pomg¥yg%nerg90r asse&%ly 1dgfl%F§E ?eatu?@% tg t hose descri bed
wit h ref estapcabléen3®and B& nreccuinaeitebtut s suitableagpport demctnednstalidd inithe oceaher ence

nuneral s. The assepbly 10e . js very simlar.jn construction and operation to
the assenPl 91temaatwag§8¥qwal4,ﬁi Fonrerigf dn edbridgeref get af ‘@ﬂfépﬂpam at RE*3Br i mar y
coils 52 gil?@l otr*aesetsacgaiagg& YirGPinks ﬁﬁémaﬁfh HEERBARAY of HEtay*Qibles 3840435

spaced radially apart ther than axially, wth the secondary coils 54a and
secondar ynjag\emare shigabtfor othet iygplicatiaisd@opéxanipde,phe exit stax cables 38Zan lalsot hi s

configuration, the assenbly 1 b ves nore lik rin ney at or S
opposed t B¢ B[V Sﬁahé?‘gg&a,sse EB‘?WPHW@ %Q@@aﬂﬂ‘%ﬂ?ﬁf’ ersa{ ea"t%h%“(@oi | s
hi “an al t gt Bak! il APSIRERND  AdW R ARRIALYndRO SoR4aTIRNELGREIPNEGRT danPOVEr
coils 54b are positioned on the inside of the primary coils 527 Fig. 6
shows a salso theendtalipenpbyaft amd ellevtd i sponge andyshangst direction dorfyipgrateon Li ke
features to those described wth reference to earlier enbodi mrents are again
denot ed WTCAMHREANd QUEHREIIEs neral's. In the assenbly 1OF, the shaft 24 is

hol | oy and inclp%es B & M dRB6&chenPbl 8 kBRI ffifer Rnaral Rgkembipl 08
structural beam 72, which is bonded to the stator 100 (or other stationary

structur eLikeTfn@uwe’afv thege dg@ribed wiihirbfsrenkata ealieramabadiment artergaindeanotedot at e
with like reference numerals. - '
The assembly 10e is very similar in construction and operation to the assembly
10a described with reference to Fig. 1 except that the primary coils 52 and the secondary
20  coils 54a and secondary power coils 54b are spaced radially apart rather than axially, with
the secondary coils 54a and secondary power coils 54b on the outside of the primary coils
52. In this configuration, the assembly 10d behaves more like a ring generator, as
oppbsed to a disc generator, and allows more space to integrate the coils. In an
alternative arrangement, the secondary coils 54a and secondary power coils 54b are
25  positioned on the inside of the primary coils 52. ,
Fig. 6 shows a sixth embodiment of an electric power generator asserhbly 10f.
Like features to those described with reference to earlier embodiments are again denoted
with like reference numerals.
In the assembly 10f, the shaft 24 is hollow and includes therein tapered roller
30  bearings 70 around a solid structural beam 72, which is bonded to the stator 100 (or other .
stationary structure). The bearings 70 allow the shaft 24 and the blades 44 to rotate

relative to the beam 72 as well as to react to the axial thrust or drag forces on the



relative to the beam 72 as well as to react to the axial thrust or drag
forces on theassenbly 1O°. The blades 44 are simlar to that described with
ref erencewpa0a¥w22dsenbly 10a in Fig. 1. The primary coiPC3/ABR0GS0817 SO
integrated into the shroud head end sectjon 50a, and the secondary coil 54a
and the secondary power coil 54b are in't“egrat ed into the stator, simlar to
that described with reference to the assenbly 10a in Fig. 1. The assenbly
1O0F also includes a slotted ejector arrangenent 102 at the exit (ie. tail
end secti ewseboily 10f ThebletesotddarsGimilkn¢o thadtessdbe] withoefemncatigthemesenbly i s

ted .1 h d 50 d.t {at ith th h 50. The .ga
Ton bot ved2dh ea S EbS poRad R oL e 6 iR iet drioafe SRR Besbindistektont
102 al | ow sioh Uil tht Q¥éoAdard QU datang tl?e@e%ﬁd&fy B&w&%ilaﬁfag?lgﬁ?érgﬁdtlﬂo the

effectively inject, as shown by arrows 108," into the w | eaving the
shroud. Tistatesf $igglar tof thatdescriteed ivithonefdrerfce ko the88nitdy il 0a inlpcles a scavengi ng

ffect di t . the fluid. | [ th d ca
mor e fFaid to padt iy 1OF A Inhludes B slopEd EisclE HIatar Bt 10hat e R ovi ng
the ef fi cig@inend &REoRIVBY ofaHs Btbu®%0t He @ﬁ)‘&%ﬁdéje‘éto%%aréﬁﬁ?eni oo & donRLas

depicted by the arrows 12 enters the assenbly 10b and inparts its energy to
t he bl adedo the shpendt Hearfd thigirottesawith thesshpoudstOc eTheqgaph @04 bétwache spatdd apdre

bl ad 44 t i ti .rotational fo r torque to the shaft 24.
Won & smaritogy ftbpl B MohfeficoBs Srimagmeaeldf allowc Al Brihe, wourd Fesan.
magnetic fek@kidr 5§tli:esas§ernﬂﬁ%ﬁde YhégdbivaguRRst, as %V&Fr?ﬁ')f 8&2\# \?\%&,@ﬁﬂon{ﬁé YiufPl | s

52. The primary coils 52 en create a ragnetic fie t oget her
with tihe flovalepdnaithenshrousn Bfe affeet gfrthismdditiooall fuid 208 st irclsesa $cavepeingur r ent

56, At er SERVERyReEREE 6] ey 86 e dnis Nayiii B8 SR G0 ol e Dt
magnet s t pads @reighahé hgeiBosrehe Ghiou€!50, BéraydniptsiHaE iR %F%ﬁf* ?@Sdﬁp&b@r

secondary power coils 54b for electricity géneration 58.
conf i gur aphpHt of the asssebhlley coils 54a and the excitation current 55 are

not required. T les..36,and 38 are fonnected to a i tabl e support
structure in’staﬁflg?]ﬁ%ﬂ&ﬁgs gg%gtﬁdqu%ﬁ ?réorvﬁa{%c Vg?rﬁ,he[?féﬁfnglgﬁﬁggngbrﬁﬂ ed to
a bridge s ch@py @ tHedhlhdes 48 pARNhO GuidN 205PBEs 4 FIréd todthe Blag6d 40 thSHRAQI44
structures. Alternative arran‘gerrents of the stay cables 36 and 38 may be

nore sui tmbbxwpmi%?rﬁﬁmna farqeandorappio thralkft 4. the exit stay cabies 38
Caal b0 onyd SRl IF ST 1 60, MR

stay cables 36 an s own optimal™ ali*gnnen %
wi ndsock dmgaeticiield 38deoiehtyd @Ghichaindwes 0 chermeh theprinlarh wolas. TRlpahhgwed to

sw ng and cgi?sagl ﬁlegicie%% ail ?nr;gltlgticof?e% %% %vhich, together with the rotational motion of the
20 pfimary coils 52, induces a large current inside the secondary power coils 54b that is
connected for power generation 58. |
| Alternatively, the primary coils 52 can be replaced with p:armanent magnets that
create the magnetic field 57 and induce a current in the secondary power coils 54b for
electricity 'generation 58. In this configuration, the secondary coils 54a and the excitation
25 current 55 are not required.

The stay cables 36 and 38 are connected to a suitable support structure installed
in the ocean or alternatively, they can be connected to a bridge or set of cables spanning
an ocean inlet.or a set of suppoft structures. Alternative arrangements of the stay cables
36 and 38 may be more suitable for other applications. For example, the exit stay cables -

30 38 can also be removed such that the assembly 10f is supported by only the stay cables 36

and finds its own optimal alignment to flow much like a windsock does. The assembly



on incom ng and outgoing tides. Alternatively a current of different
frequency can be applied to the secondary power coils 54b which in turn
creates awvORgIawewifield to induce a current in the pri RETAWRKISO1H2. The

i nduced current creates a magnetic field to interact with the nagnetic
field fromthe secondary coils 54a to dlsoduce rotational notion which in
turn produces rotational notion of the blades 44 and provides thrust in the
fluid 12 to propel a craft or punp a fluid. The frequency of the current
appl i ed t 40d ba ssz bedeutyallydwsryantaindsallotied danwing dndrahhege didiction éal oparatehe
turbine acts as.a regeneratjye brake which is useful for slow ng or

st oppi ng PRECEMH gquﬁgoé?ﬁlg‘:{?e weat her conditions. Fig. 7 shows a seventh

embodi ment of aRighetidl & ARMAF oBRIIRIAH: oqiERG bhYbe SHplick dané SaloHigs Lo

t hose described wth reterence to earlier enbdodi nents ‘are agal n den
wi t h | i kepowérero@dnSéb mimar ml tern dhatens seughétic f1¢bd té smdstera kanreritnn denmimaryt | on

d ti. t o th nbl 10 d i bed.with. ref to Fig. .6.. Th
Slottot cPUB T T BAGRRENIeHOIoHE LORRREECIR i VRGP Gy RSP eartE s
rotates wWehh tHiesctBh@ig &fls m""ﬁ)}’?fodub@ rbfiBo? SRHR Y wh if REmShRULEER

ej ector arrangenent 102 is of unitary construction with a single helical
sl ot f or ntatgtidnhlemgtgs ofl 0 Hlateseld antlproddest thowssinlhe fluid 12 hwptogelbecrabtard t hat

the | th of t tt.ed ej 102 .b j ust t h w dt h
of the. oI BUGP lEid-o ThEFSuRE BF fectingp ERigttd Bh SSHoadomer oot )
changi ng e ARRPM;Bstad sé R teibRfd Rs astef‘l%g\%e%tne%fral@e%iélll A Ssefd & lowR

altered and the power output adjusted. drive device, in the formof a
hydr aud i cor stopriig ths twrbimean ndbrseowedtleersonditions: al beam 72. The drive device

can alternativel. a wor m gear .arrangepent,. A hydraulic. cylinder. 82 is
connected to on )éeﬁg‘od”fs ‘I.Wé’e’%grﬁ‘rg’@d%@ ﬂge elf‘ﬁ“‘é?%@f‘fdgeé‘f?raé%yﬁfsreﬁgﬁyﬁ% ram
80. The of herfeftfids &f tHob& dERALEPwitH rERAINBE tehrki&t dnktRddR&Hts Qﬂétdgﬁe{ndde)ﬁo@heﬁ or

ring 108, via supports 84 and a pivot 86. As the ram 80 extends, it applies
a force owithHikepeterenc@aumerals. sThgpassersblg4 Ogrisl sishilar (reeefistruétian andeypesatioh t hat

the ejector. arran t, 102 inckeases i ength (and reduces in dianeter).
To c_ontra(‘.[thfg?famaﬁ'g@)de?%ﬁe%j"vé@tr reé‘l"?g%%’gngnt 102, a reverse force is
appl i gd using tik sRIBRjeckRrarfmgamb®, 1006 asmesttd Yo 16 skid 59 hmb tals! ed
with a longer slotted ejector arrangenent 102 in slow flows to draw nore

wat er t hr eifes witll therrbraadsy). ddewevesn phaassembly d9F thasletéadt eiccter astepgeraent
stotted ejgplof u%{t{ar%%gﬁﬁi‘cho% Qx%thczgéeln@% h'é{i&a'l siE gorp-r[xggeﬁhg%lagf gt‘mf t?ét%&fﬁ&e.

ej ector arrangemnen can al so onstruc Stic nateri al

such asal surtibhdI106s dt klioutdbe vated thdt sheSleagh of éredisttadd:jetort 12 dapbeadapeli ed to

it fromthe strength L .
to change the width of the slots 104 to vary the effect of injection and power output. By

20  changing the length of the ejector, the width of the slots 22 can be altered and the power
output adjusted. A drive device, in the form of a hydraulic ram 80 is connected to the
structural beafn 72. The drive device can alternatively be a worm gear ar;angement. A
hydraulic cylinder 82 is connected to one end'of the ram 80 and used to extend or contract
the ram 80. The other end of the ram 80 is connected to the most outwardly ejector ring -

25 108, via supports 84 and a pivot 86. As the ram 80 extends, it applies a force on the pivot
86, the supports 84 and the (end) ring 108, such that the ejector arrangement 102
increases in length (and reduces in diameter). To contract (and widen) the ejector
arrangement 102, a reverse force is applied using the ram 80.

For example, the assembly 10f can be installed with a longer slotted ejector .

30  arrangement 102 in slow flows to draw more water through and increase power output.
In fast currents, a shorter slotted ejector arrangement 102 can be utilised. The helical

slotted ejector arrangement 102 can also be constructed from an elastic material such as



of the water flow. Fig. 8 shows an eighth enbodi nent of an electric power
generator assenbly 1Ch. Like features to those described wth reference to
earlier anNDadivspled are again denoted with |ike referen®PETAIRBISANE704 The
assenbly 10g is simlar in construction and operation to the assenbly 1Qg
described with reference to Fig. 7. HoWever, in the assenbly 1Ch, the
slotted ejector arrangenent 102 is not connected to the shroud 50 and does
not rotate with the shroud 50. The slotted ejector arrangenment 102 is

i nst ead cglapsitiMckotid canvay it BEapendep2nding oh ltiee forceuapipliedito dmm #i2 stieagthhe
supports 84 and thus remains stationary whilst the shroud 50 rotates. Fig.
9 shows aohihat¥iteE e nent of an electric power generator assenbly 1G.

st Gonet e ofie BeRGuf ERALIRhebiblol 5 &1 AR POWERLRIIRARITEAL > o @

again denoted w ere ence numer al s. I's simlar in
const ruct [ {ke fasiores P& tlsé desctibed With asferiibé 10 ddthierdestaudithends wietdgainafeavtedce t o
Fig. 7. However, in the assenbly 10, the sl o_tt,iad,ej ector  arrangenent 102
i s gai n nwithdigreterage pmerls. sHicosseml)y A0 18 8iglan dp construstiongndiPRerdioghr oud

50. F“”h%gfhg%%?{fl%mﬁ)degmd%{h%E&?’{gg-t‘g Flgf?‘t7.i ve to the structural beam 72.

The slotted angenent 1 instead connected to the structural

beam 72 vi a t heHswppay tis tBel agsechbinca Op) iod sBfted ngedttruarrarggeniens 162 aisi motar y

whi | st the shroud 50 rotates. The hydraulic, cyli dfenrlq %é %gnnect d.to one
r

end of t heonngrieddo dnshsend,S@and goexial mefats Wb g fstodted giccioie 1 am
80 ext endgrrfﬁ%m%gtﬁi qlz‘%? Hi;é%efag rcgrﬁlegf%drt@gn Q*tgl%tim?@l’ ottf I?l?e fﬁEﬁ?z{ltbéarﬁ%ZW h%he

(end) ring C he ejector arrangenen Os; I ncreases in ﬁengt h
(and n@r r eygpoits 34 andriiue rgmaidvstativntryaehilst drecshvéudeif)rotaes. ej ect or ar r angenent

102, a reverse force is applied using the ram80. Further, if t pi vot 86
i s replaced wi thiga%rshaws aduphearbodiment &b ag,aleatis H@W?rh%enF‘Ei’FHrS"@S"é‘?thqi} 101..

I ncr easeSLﬁ%ge;Ltﬁ{égtt@ e Hgk%riﬁéf%itﬁ e fRfenBREERREr enbdlich @t Yre BatnHeRbRY f O Ce
on the ram only

contracts the ejector arrangenment 102. Al though the :
i nvent i onwithdikbecfaretlestumdreld. Whe hssembbyr ¥ ¢esimalapingfosstrustior aixboparsmngp i t

woul d be appr eci at ersons skilled jn_the art that the invention may
be enbodi@’Ga???ﬁ?zﬁig%g%&gb?‘g‘?ﬁ%?%rﬁi‘%ofj.lgﬂn el ectrical power generator
assembly for ushpgeldNai ihe 2SRRIy 161 %8 fokdLYeiter Brlréﬂlg‘éréifeﬁt ORRIRER not

el ectrical power, the electrical” power generator including:
assenbl y benriectgd do treathrandsF axd deesineg ratatc onitmthefshoowidri). f Furthdy, the taan BOend

does not rotate relative to the structural beam 72. The slotted ejector arrangement 102 is
instead connected to the structural beam 72 via the supports 84 and the pivot 86 and thus
remains stationary whilst the shroud 50 rotates. '

20 " The hydraulic cylinder 82 connfacted to one end of the ram 80 can be used to
extend or contract the ram 80. As the ram 80 extends, it applies a force on the pivot 86,
the supports 84 and fhe (end) ring 106, such that the ejector arrangement 102 incr;ases in-
length (and narrows in diameter). To contract (and widen) the ejector arrangement 102, a
reverse force is applied using the ram 80. Further, if the pivot 86 is replaced with a fixed

25 connector, then extending the ram 80 only increases the length of the ejector arrangement.
Similarly, a reverse force on the ram 80 only contracts the ejéctor arrangement 102.

Although the invention has been described with reference to preferred-
embodiments, it would be appreciated by persons skilled in the art that the invention may
be embodied in many other forms. '

30



spaced fromthe head end for facing in the direction of the flow ng fluid,
and a rotational axis extending between the head end and the tail end, the
bl ade asswOigp/Gop2sil udi ng a bl ade arrangenent which is aP€amdeoosiotigeneral |y
hel i cal fashion about the rotational axis, and at |east one nounting
formati on connected to the bl ade arranEerent, each nmounting formation being
adapted to permt nounting of the blade assenbly for rotation about its
rotational axis, so that in use fluid flow ng past the electrical power
generat orClaiBwnbly interacts with the bl ade arrangenent to rotate the bl ade
assenbly about its rotational axis; and at |east one primary coil connected
to the bl ade arrangenent for rotation with the bl ade arrangenent, said at

| east onel.pri naAy eleofricabpiwey genanigi askinklydodubeg kipete erange ffoinre flewing o
interact with at |easy one station secondary coil. t enerate el ectrical
power in ﬁn%‘gﬁ%ﬁ?ée"it?) 6#8?’&?* W%’ftﬁf’ %{&Xtﬁ'lcglcpé’wa% §é?‘?6"1‘t§7f mfﬁld%ﬁge power gener at or
assenbd y as cl ai prék hddebBi Hiving ahead ehd fdr Tecisd @cbminpaflowiapaiuid) anal eddor
includes a plurality of primary coils, each prinmary. cofill_ ei.ng connected to
one of t hipapediden ths hesd eadjfarciaping imedirgetym afitee Howing fluid, apda tpigfiepal
gener at of ;45 SaBlig Stwet:Rinttad il tilthd he WML GderibliPingluafideld cal - power
al so includes a CLﬁrent supply electrically connected to ‘each primary coil,
for ener gbladngrangementwiiah ys astaneed m geneteHy helidah fagbion abarighetdtasiohpldxes, ar ound
each prinmar oi]. 4. T I.. gener r i Ln.cl aj . 2.
wherein t aélqeeaé{ qec%?ungglﬁe%%%aélﬁercg oer%Eegltg gﬁel bﬁ%l: u%gdgggrgg&i ?ﬂgﬁlmtrﬂos? 81%1%% y

el ect lid caforpatiembeing adhpted to pefinis anantiey of theblade hsemblyefogratating abaatits
secondary cojl | n.ordeigl to i Qﬁgﬂf\g a, magnebi c field which i qduces 3 current
in each plofafigng! Xy o that inrpse TP Wie Rar ARG FledEiSE MMy E0EHAT HEUPH any one
of the preRsitd@ih iR bede MBIZBMBNtih Potlctkd bla8ass@AVETabBRNEY Btafibndl Ukisher

i ncludes at | east one stationary secondary coil, for magnetically

comuni catidhg with each primary coil when each primary coil is energized.

6. The power ge ﬁrﬁﬁﬁ?@h i i %!n%%u e Bk

el ectrical powéﬁ%%{ngege or 'nc?{u ese%%ag uraltjllalglitey o} Q%sxgiﬂg seggdrtllggm&ctg?l s. 7.
An el ect rblodd anpangemente paid at lsast ags pritnlay dodlrbeiryg engrgizabe drngd koing yangedim a
flowwng fluid.to generate el ectrical e i . ner at or
i ncl udi ng‘.‘seé0 IR0 ‘?@% gtnlﬁ?ss Oﬂ%s\‘/tfltﬁ%nay %gé\%{a%%o}lf"t& e?‘ g%#én%ig‘%tﬁgag\ﬁ‘?ﬁggis | owi-ng
fluid, a iespdnsendrosqivaad tidladd dseetillgd end for facing in the direction of
theflov»iggfluhclje,pandarotation ~

ower generator assem%ly as claimed in claim 1, wherein the electrical
power generator includes a plurality of primary coils, each primary coil being connected
20  to one of the blades at or adjacent the tip of the blade.
3. The power generator assembly as claimed in claim 1 or 2, wherein the electrical
power also includes a current supply electrically connected to each primary coil, for
energizing each primary coil in order to induce a magnetic field around each primary coil.
4. The power generator as claimed'in claim 1 or 2, wherein the electrical power
25 generator also includes a current supply electrically connected to each secondary coil, for
energizing each secondary coil in order to induce a magnetic field which induces a
current in each primary coil.
5. The power generator assembly as claimed in any one of the precedihg élaims,
wherein the electrical power generator further includes at least one stationary secondary
30  coil, for magnetically-communicating with each primary coil when each primary coil is
energized.
6.  The power generator assembly as claimed in claim 5, wherein the electrical

power generator includes a 'plurality of said secondary coils.



axi s extendi ng between the head end and the tail end, the blade assenbly

I ncl udi ng a bl ade arrangenent which is arranged in generally helical
fashi on aNORPOYUe226d 0t ati onal axis, and at | east one noOUBCITAG2PErOFEIH ON
connected to the bl ade arrangenent, eaqg nmounting formation bei ng adapt ed
to permt nounting of the blade assenbl'y for rotation about its rotational
axis, so that in use fluid flow ng past the electrical power generator
assenbly interacts with the blade arrangenent to rotate the bl ade assenbly
about i t's7+ ot at ABskectrigal Rowes ganerator assemblyrer pengrkingtit eneagnEemadinieaged to

the bl adeﬂ@iﬁrtﬁg&mgtele&ﬂcalr;gﬁ@&j R0 eldkfiidal el o8l Bf IndidREENt . said at
r e

| east one pe nent magnet Ing arranged in uUse to interact with at |east
one st at i onarybledeassdably lnwing alead end fatfecieg mcomingflowiogduid, a taibepbnse to

rotation of t bl ad SS ly.. 8. The.power ngr at ory assenbl s ¢l ai ned
o any ontbustd Frud 6 Beal 3Rl S singin AGREBHI o HE0BP BE B RER R eRtrd aas an
el ongas edaxifaftending Bardreérgthb dbakaid dndehdi@ddng e Bade hitembhi incladthgaf t he

bl ade assembly, the shaft having a |ongitudi na{ axis defining the

r ot at i onaPladsdrsangemepiaViehy rearagehis apneraly helfral Bbige abeyt Shryofatienalaisg
mount €0 Ogh Y deasiHethintlin FOHMABR SHitled 19 theIILAMBEABN R BoudRaeD! v as

clainmed in aim 8, wherern the ade arrangenent term nates shy t he

ends of t feemgtherf beingiidaptedde pemutimobinigng ofitheibliadhassembly for widtwedbbyt itm end
portion of .t h . 1 ' . r.di nql he bl ade
assenbly, mlt%af%ltsaé(?g a%)? §/h%?rg’udr%? tg('jl id&?"’"ﬁﬁ‘&ﬁ’%@ﬁ‘éﬁ&%ﬁ?ali’ﬁg’eggﬁ%%ﬁ%re séérﬁ:}t 13 r

assenid y wmseradtawitk thd bladd arangément t@ rotavh etiechladccassdmivky uboutrig rétatiomd] agis;

i ncl udes %F{)eari ng el ement nounted on the shaft and adapted to be connected
to a supp structure, to permt rotation of the blade assenbly relative

to said suppor tat3éastiéiefetmarleht mhBfet ROMRICtedQd eett] fde AaLeRENM f@Srofdtidhmed i n
any one of. the preceding clains, wherein the blade arrangenent includes a

pl ur al i t ywih thedade apranaementesaiddtdeastioncparmpnent magnetibsingArangahianse o
helical fashiog:al
elical fashi@idl LNt s&laea&rgﬁ di%a%%%egﬁgsree&ﬁm AR tms“u%‘ﬂ‘g?hat "

claimed in claim1l, wherein ea eam’i s on the 'sha
i s adjlust @rbtatipnphthalbladeasssmblly.t he rotational axis of the shaft, to pernmit

o] usL e O, i e 5 TR e AR RSO0
further iwhératiabe bladessemblylkincludestanretiompgted|shaftetthredihgbgtveen e haatlersbnnect ed
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

20  radiating from the shaft.

. 9. The power generator assembly as claimed in claim 8, wherein the blade
arrangement terminates shy of the ends of the shaft, with each mounting formation being
provided by an end portion of the shaft, so that in use, the shaft, and accordingly the blade
assembly, is rotatably mounted or supported.

25 10. The power generator assembly as claimed in claim 8 or 9, wherein each _
mounting formation includes a 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.

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

30 wherein the blade arrangement includes a plurality of beams which are longitudinally
spaced in said generally helical fashion along the shaft.

12. The power generator assembly as claimed in claim 11, 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.



to each pair of adjacent beans, such that the bl ade arrangenent,

I rrespective of the pitch of each beam is uninterrupted across its
surface. Wé.2o@ms20wer generator assenbly as cl ai med i npeamawb®/0i7oe! ai ns 1
to 10, wherein the bl ade arrangenent includes one or nore continuous

hel i cal bl ades. 15. The power generatorlassenbly as clainmed in any one of
the preceding clainms, wherein the bl ade arrangenent, when seen in side

el evation, tapers fromthe head end thereof to its tail end. 16. The power
gener at or 18ssenfihy pawecgamerabd assenibhy aocleinadd ih okrimprié oed2pghatiaithabladgder ei n

t he power generat or semhl y al so in¢cludes an el ongat ed _open-ended shroud

ext end! ng “HEVGEHHENT GO & WERPTRE FLOTE Ao O HOEHP AR LETRRERY  t ne
shroud beithgachPanaFa8ficé? badifs, Sudl @uNHE PR ReatdeAftat 35spaktivt.of SR gitat the

shroud rotates with the blade assenbly in use. 17. The power generator

assenbl y &% eadhdieamgisi ymerainied Grosspis saiface: he shroud has a head end and a

tail d. {48. T ' L l.ai 17,

wher el & e shr an T e BASanr Ay iy ARt ofy BBk B H e,

ar r angene e bladeearcamgemeintiineludes tove enmphecabinowd lehidalddsles.bl ade bei ng a
bstantiaglly fluid i ' tian. .19. Th t bl

as ol al meddin clPAPYE BeRPT Ayiably o dRdicgiaany 4 e RO TG ERles o

pl ural i ty viferdie eiesl althroa;EnoMe bShed setikintide detdtidn Hthp&a GOMMBBE hedd &igi N is
al so connected to the shroud. 20. The power generator assenbly as cl ai ned

in claim 1@8%%%%%1 e connections between the webs or skins and the
shroud,ar qgsubstrgBhbRbe YenblattrAsdedey é@oéibi&eﬁ%‘ Qﬁg%ﬁf%ﬁlzl% precediig clRYET

generator assenbly as c alneé In any of clains , Wwherein in use,

f1 owi ng f Miietein thecpoanst Bengraipt asseridly blsa diechades an gongatied open-endet shiond power
gener at or r . fef. ' e xits the
shroud vi gﬁﬁ%ﬁgﬂpgfgﬁ&%ﬁ&a&%& eﬁ%étbﬁtg\él\gﬂé loéélgnoefrﬂg &?&e;%sggrﬁgipfyﬁgg%@ﬂglﬁ% I n any
one of cl sbmeected td an®Ayrrovhédingithe blhde abenobig, sosthafthe khiroudwedthtecwitl thetbdadeon,
and converagsgs ?I ong at |east part of its length fromits head end to its
tail end, f”éi’yc &rgence corresponding to the tapering of the blade
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16 to 22, wherein the_ shroud is of nulti-section or unitary nmoulded .

const ruct he¥l endaapdiidaiherbad end section B

18. The power generator assembly as claimed in claim 16 or 17, wherein 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 connec;tion.

20 19 The power generator assémbly as claimed in claim 16 or 17, wherein the blade
arrangement includes a plurality of beams and said webs or skins, a tip of each web or
skin is also connected to the shroud.

20. The power generator assembly as claimed in claim 19, wherein the connections
between the webs or skins and the shroud are substéntially fluid impervious connections.

25 21, The power generator assembly as claimed in any of claims 16 to 20, wherein in
use, flowing fluid interacting with the blade arrangement to rotate the power generator
assembly thus enters the shroud from its head end and exits the shroud via its tail end.

22. The power generator assembly as claimed in any one of ciaims 16 to 22, wherein
the shroud is of thin wall construction, and converges along at least part of its length from

30 . its head end to its tail end, said convergence corresponding to the tapering of the blade
assembly. .

23. The power generator assembly as claimed in any one of claims 16 to 22, wherein .
the shroud is of multi-section 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



via which a flowing fluid enters the shroud, a tail end section via which
flowing fluidexits the shroud, and an el ongated internedi ate section

ext endi ngwbebesseet he head end section and the tail endPseciti2ors/oowiosh t he
i nternedi ate section converging fromt head end section towards the tai
end section. 24. The power generator assenbly as clainmed in claim 23,
wherein the head end section of the shroud converges towards the
internedi ate section, and the tail end section diverges away fromthe

i nt er medi gxis theshroyd, and antelengatediinfermadiale section guigeding bytwesn thechepdepd of a
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by the intérnediate section € power generato 'y as clainmed in
claim 23 @ndek;tmmMWHdthchﬂlsﬂdwaﬂomas a ci rcuI ar cross-secti onal profile,
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includes a bearing el enent connected n end sectiqn of the shaft, the
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structure. ner at or senbly as clained in any o of the
pr ecedi ng inteenediate péediori n t he power generator assenbly includes a stator in

front of e shroud 2 ene y one
of the pr??edi n;ﬁ'g PR %sgenv\haér e?%%@%as %I%tg}ed "g%%?r{l;?é)rérgg’s%iﬁ%‘ﬁm en%lvu es a’
slotted ejh@@h@frcﬁﬁﬂ’@ﬁ@%ﬁﬂiﬁnabﬂﬂmﬁm s ﬂﬁt mbmewend&cn&hmdpthwwil adizectivinor
assenbly a imed in cla rein the slotted ejector arrangenent is
adj acent toﬁéhes%f%{‘}d“‘f Prledé‘hg‘]:lﬁ’é‘@tlﬁ\f{gﬁs hofH  The power generat or assenbly as
cl ai med i necl ai MRPoRer ZheratbtesQintbly heclain@idtif dlagh @8Y 6he of tha PARBEAE 1 S
connected to, and rotates with, the shroud. 31. The power generator

assenbl y slaims.avheseinicachunauntinedopnating lnﬂm@ma@%elgm@ﬂtt@an%qt ép end
arrangement .3 Jiehe SARNRE E()Féhrgoel rﬁélﬂ g b@éﬂ% n{o%?eh% talhchérég éﬁ@hﬁud 32.
S Cl al rre 0

The power generator assenb I n any one o al s
wher ein t sgusthoy, sweh thytdled qurgeaﬂg‘emcmb}yommeselahw uQrth¢ Supponfstrggamed
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unitary caertiekdinl ted pver geidiatar Hsémblglincdhdes atstmren IﬂronBéIf thablerop@wer gener at or
assenmbl y %% cl ai,[[}rle %o{Jvre]r gén%}a%rsa%se%bly as cl\all\{]n?erdeih gn)'5 Ql(lae osfl tﬁé %)ree%eding claims,
wherein the power generator assembly includes a slotted ejector arrangement behind the
20  shroud. | '
29. The power generator assembly as claimed in claim 28, wherein the slotted
ejector arrangement is adjacent the shroud tail end section.
30. The power generator assembly as claimed i in claim 28 or 29, wherem the slotted
ejectér arrangement is connected to, and rotates with, the shroud.
25 31, The power generator assembly as claimed in claim 28 or 29, wherein the slotted -
ejector arrangement is not connected to, and does not rotate with, the shroud.
32. The power generator assembly as claimed in any one of claims 28 to 31, wherein
the slotted ejector arrangement includes a plurality of spaced apart tubular sections.
33. The power generator assembly as claimed in any one of claims 28 to 31, wherein
30  the slotted ejector arrangement is of unitary construction, with a helical slot therein.

34. The power generator assembly as claimed in claim 32 or 33, wherein the slotted

ejector arrangement diverges diametrically away from the shroud.



ej ector arrangenent diverges dianetrically away fromthe shroud. 35. The
power generator assenbly as clainmed in claim33 or 34, wherein the assenbly
i ncl udes WO@PINS22Hans adapted to vary the axial | engt hPo/Alze0sgl0t04 ed

ej ector arrangenent. 36. The power gen?rat or assenbly as clained in claim
33 or 34, wherein the assenbly include 13 drive neans adapted to vary the
axial length and radial width of the slotted ejector arrangenent. 37. An

el ectrical power generator assenbly for using kinetic energy froma flow ng

fluid to d&ner albe powiRirgenemior asssbly esilaipeden clgun 3 ot 4, whestindieng: a bl ade
assenbly ] . ﬁ.gg f.a%l igﬁ}o 1.NQ: 1 ] il end
spaced frg%&tnlqgl ﬁ(élgggsgan forﬁ%gg I é&?tr? t emgir}lrggf(l:'!e?lg{r}f ngﬂf‘é't ﬂl()atgﬂ %‘ﬁtﬁl}g fluid,
and a rot afrarggealenaxi s ext endi ng between the head end and the tail end, the
bl ade ass l'y including a bl ade rangenent. ich,ingludes .a plurality of
bl ades. spdbed’ alBRBCYHENEAGE ASGmODHE HOME DA P3 oF Shdvirein dst one
nmount i’ ig  hREMBLY IBBuETHEBleaHedn® alldiRedloatey tielaR Ay fand@adifl it f the
formati on being adapted to permt nounting of the blade assenbly for

rotation 8loBed cIreter #EANGEMEHal axis, so that in use fluid flowi ng past the
el ectricak, po""eAnQ:‘f‘éEﬁ{c%f vg%?%ﬁ&gﬂo}‘ alsBBl Aok ﬁfiﬂ%k{heﬁi@@négégﬁg & fige@gent to

rotate thée bl ade assenb Its rotational axis; an east -ofe.
primary céiid toganeetepdwen theededstical power gengeterincliidingr ot ati on-with the bl ade

arrangenent, t ri m coi | i [.r ed.in usesto. interact.,wiih at
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installatiaon, the ipstallation_ including:., a trica owe enerat or as
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about its rotational axis; and
at least one primary coil connected to the blade arrangement for rotation with the
blade arrangement, the priniary coil being arranged in use to interact with at least one |
20  stationary secondary coil to generate power in response to rotation of the blade assembly.
38. An electrical power generator installation, the installation including:
an electrical power generator as hereinbefore described including at least one
secondary coil; and 4
a support structure, the electrical power generator being mounted, by means of -
25 each mounting formation of the blade arrangement, on the support structure for rotation
of the blade arrangement about its rotational axis, and each secondary coil of the power
generator being mounted on the mounting structure.
39. Thé power generator installation as claimed in claim 38, wherein the power
generator is submerged in the ocean.
30 40. The power generator installation as claimed in claim 38, wherein the power
generator is submerged in a river or flowing stream. |
41. The power generator installation as claimed in claim 38, wherein the power
generator is located in an open area where it will be exposed to flow of air when the wind

blows.



4 1. The power generator installation as clained in claim38, wherein the
power generator is |located in an open area where it wll be exposed to flow
of air wiE200069d6md bl ows. 42. The power generat or i nst RCILaXU2008/08870¢1 ai med
in any one of clains 38 to 41, wherein_,the support structure includes a
network of flexible elenents. 43. The power generator assenbly as clained
in claim42, wherein the network of flexible elenents include (heavy)

chains or cables. 44. The power generator assenbly as clainmed in claim42
or 43, wh#kein Threpweqr\genqrat@rmstaﬁ&mq;wcéql@ﬁéménwréﬂmaamgé&t%bh that the

gener at Orwﬁ?rgjfnlt{g\elvgﬁ- gﬁ%@m?t_}iﬁehg&lggés L 8wbit fiekiMle Qbmkhe. Shroud opposes the

direction o the e power generator assenbly as cl ai ned
in clai m43, whEhepowedrigengatoeasatmblyalsictansed trsdbifn 42 vdwron temeeverkioff t he

direction_of flow of .a flujd. 46, .The r generator assenbly as cl ai ned
in any onficxipleg eﬂ%‘&%‘“f‘%h%&m@%%&?’ﬁ%- network of flexible elenents are
arranged gich tid pdve gopRRoAREmbIS adRlEkhed i dgihedNot 48, Wiergietter al  f ashi on
of a windsock. 47. The power generator assenbly as clainmed in any glnte of

a
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i ncludin . r o qﬁp[? : I i;@n or punp device
adapt ed ?tggé?gtf:%%a ftﬁslhé&gﬂt(ﬂ)gg%sopu lgﬁcgﬁﬁggﬁ%ﬁr?g%ge@lge dincluding: a blade
assenbl y #mvi nglhe prev genatatboassemblyrag clamedrimglaify $iwhgrdin thecgeneratosi | end

spaced frgmthe .head end for..facing in t i fegtion of the flowing fluid,
and a rot%15“8ﬁtﬁ?l?H&?cgorgﬁceen‘ﬁliﬂhg’eggga Oélnod}ﬁ)@g %é%ﬂltughd and the tail end, the
bl ade @ssggbl y TiChdiwtirzenatatot ademblyras eipimedin adyi atle of slaans 4bgedb, wheggmer al | y
helical fashion abquyt the rotational axis, and at |east.one nmoupntin

For mati onDeRMREE 4 IFHb Bl ASS A oty SHEPA: B ERPTROh TN For MDD bei ng
adapt ed tamsg&ﬂ&mmﬁm&ﬁm&d& bl ade assenbly for rotation about its
rotational axi's, so that in use rotation of the bl ade assenb&gl about its

|
rot at i ona#7.axi sThoweyaeeserafor Asspmblyces clabmpd i anyrang o clapes &8 tctl mbsreipowner
gener at Orth@%? > e cﬁﬂgisaatrigltiﬁgttﬁﬁct\?r@?n diggﬁ\ﬁe&@rlkoﬁﬂé‘iﬂeeﬁ: dyd 0 the bl ade

ar r angenent rotatron w e bl ade rangenent, “said at | east one
primany c48.| beAmpgopulsiengemimmdaides ddopted teejactta fiwid theprdpekgm apempt at i onary
secondary,coil. to.generate rotation of the blade assenbly in response to
elect ri cafleISHBFUIRENG applied to said at |east one stationary secondary
coil. , a blade assembly having a head end for facing incoming flowing fluid, a tail end

spaced from the head end for facing in the direction of the flowing fluid, and a rotational
axis extending between the head end and the tail end, the blade assembly including a

20  blade arrangement which is arranged in generally helical fashion about the rotational axis, A
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 rotation of the blade assembly about its rotational axis
interacts with fluid flowing through the electrical power generator assembly; and

25 at least one primary coil connected to the blade arrangement fop rotation with the
blade arrangement, said at least one primary coil being arranged in use to inferact with at
least one stationary secondary coil to generate rotation of the blade assembly in response

* to electrical power being applied to said at least one stationary secondary coil.



