A POWER GENERATOR Technical Field The present invention relates generally to a power
generator, and more particularly to an electrical power generator assembly for using kinetic energy
from a flowing fluid to generate power.  The present invention relates also to an electrical power
generator installation including such electrical power generator. The present invention is expected to
be particularly advantageously, but not exclusively, used in the context of hydro-powered electricity
generation. 10Background of the Invention  Kinetic energy in flowing fluids, such as water and wind,

is a known alternative to energy sources such &»?é I ﬁ&(}g lL.fuels for generating power.
Unlike, for example, bio- and fossil fue@vﬁéﬁ% ﬁ 3 | power generation, go
handin-hand with emission of harmful combustion gasses into the atmosphere, generation of power by

using flowing fluids has no or very little adverspeeffaritsadFibRiatmosphere. Although known
installations for harvesting wind power generally have low running costs, they tend to be expensive to

install and have relBiRERF R iGErRIaRSAAEHSERSFARK A0A NOSIEN SEBFR Sy ARBVRCIMBERVAHEESWer, for

example tidahpawele @R H NS BARdIRAS IR VB BiIgh /i aeeiaion GaRasiiowiaweaver ishese
types of installations 20too are expensive, require frequent maintenance, and could be unreliable due

to problefns E5ERTRPWith silting and corrosion. Object of the Invention It is the object of the
present invention t@istpsiantialleateficetaroslad lvast dmetioshipase gnmane didhdabove
disadvantages, %‘gﬁﬁt leas tigro.\/l e a useful 25 I}er{lﬁlgve.s%gmmgr .of the Inve{gg%lbe In one

aspect, the pll(gg TVt 5%%,%3%@5 erCStAcAT powé)rrgenerator a{gge%%i?ef%r using kinetic energy
from a flowingdhmcterjenbrategletticdhp owerx theseldstricatjower getertdhirbiudiegered  a blade
assembly haViIé%t%A}Sﬁ eﬁ@% iglrlfacing incoming flowing fluid, a tail end spaced from the head end for
facing in the direction of the fowing 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 dbout the rotational axis, Background of the Invention

Kinetic energy in flowing fluids, such as water and wind, is a known alternative to
energy sources such as bio-fuels and fossil fuels for generating power. Unlike, for
example, 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 instaliations 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 capacity. However, 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:



5 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 flowing past the electrical power generator assembly interacts with the blade arrangement to
rotate the blade assembly about its rotational axis; angl  at least one primary coil connected to the
blade arrangement for rotation with the blade arrangement, said at least one primary coil being
energizable and being arranged in use to interact with at least one stationary secondary coil to
generate electricalejdaderdssecasppheritg ratid ol thefhiaoe iassemiglfiorecdleediedhibonér generator
preferably inclgles &l Al HahRHmA Al 5360 Aredmavsal And cABediRtlpaRp Aline
blades at or adjacent the tip of the Iacfe. n one form, the electrical power generator may also
include a current sxigpiinddetiesmioherdead todtniplinndyteohlads esserfirgdadmpmary coil in
order to indugg, g MAARSUG R A RIGURA SRR IMNAREEAY IERBQRRKIN b SR RIGEHGRRROEY,

generator may also include a current supply electrically connected to each secondary coil, 20for

energiziny es8K SIEEHAR BMPHIBEderTE o BeRieh R the fltd i TeRsHIGEL S R IRAME R ach
primary coil. fo%aqﬁﬁ{a&emgta@agle@&@qﬁérﬁQWﬁbﬁﬁmgwlﬁdala@gemn@%s @?alﬁxaiﬂ@asmne
stationary secondary coil, for magnetically.communicating with each primary coil when e primary
ol s enorg TOHOPE BB LT RSN TP RRTA SIS ST B 2B condary
coils.  In a Breaot aspetic Hiadorasaenidneantroprevidesladealsetribhl gaweitgernetaied asgembly for
using kinetic en§rgy from a flowing fluid to generate electrical power, the electrical power generator

including: a biide assembly having a head end for facing incoming flowing fluid, a tail end 30spaced
from theihead end bletatintg iprimemnticedtiomoédted flotinblidicaranmgenetafiorataiiis sutbrbiing

between the Readl 3@%%%%g% llensk e blade.assembit g ufing A bledRAAIORMEIEIBICh IS

arranged in genera shion about the rotatidonal axis, and at least one mounting formation

connected to e Blideragt arifeth &est @ae A NATN sCROMHATO POl §eagrt e FalmRWSbUhting of

the blade asspmmblysforrRialion abai tiads 4aiatisnal axis, so that in use fluid flowing past the electrical

power generator assembly interacts with the blade arrangement to rotate the blade assembly about its
rotational axis: and! € €lectrical power generator preferably includes a plurality of primary coils, edc

ts  primary coil being connected to one of the blades at or adjacent the tip of the blade.

In one form, the electrical power generator may also include 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. 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 communicating with each primary coil when
each primary coil is energized. The electrical power generator, preferably, includes a

25 plurality of said secondary 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 adapted to permit mounting of the blade assembly for rotation about its



at least one permanent magnet connected to the blade arrangement for rotation with the blade
arrangement, said at least one permanent magnet being arranged in use to interact with at least one
stationary secondary coil to generate electrical power in response to rotation of the blade assembly.
The blade assembly preferably includes an elongatedishaft extending between the head end and the
tail end of the blade assembly, the shaft having a longitudinal axis iodefining the rotational axis of the
blade assembly, and the blade arrangement being mounted on and radiating from the shaft. The

generator is prefacahlyadiiyisgiiiac dmoecthddditvashpiist Tine didedécarravge pentrprafesadahbterminates
shy of the ends of the sha ith.each mounting formati i i j ' the
w B A R A, oreat

eracts wit
shaft, so thatin use, the Shaft
15Preferablyasdch mounting formation includes a bearing element mounted on the shaft and adapted
10 be connected o2 RUARAIL BUMGAER: IRDREMIbIARNAN:8 IR HIRCEASRRIMON [E1algita: s suppor
structure. In one embodirhent, the blade arrangement preferably includes a plurality of beams
which are lonBieUtlrisIBreEpacatsn saidi 3 derstane RErEIRREHIBIERIb RIS SRREE itHS 2Dembodiment,

each beam is;preferabin maupieshen iR shaficushdRat diisagivstaklviRiaablisoaraunddhsretational

axis of the shaft, to pemit adjustment of the pitch of the blade assembly. The blade arrangement, in
this embodimBHO RN PRsrelatnAHRERRIEs a web or skin extending along the lengths of and

COﬂneﬁtEd to each paintiddiscentihgasts:suckhthaddhenbidciearrangeinentnidiegpeciivenahthe pitch
of each beam, is 25upinterrupted across its.surface. , .In another embodiment, if desired, the blade
arrangemenrt%?@ e %]ﬁflfﬁgfﬁé% %ﬁeogﬁ%gl% S@ﬁfﬁ{ﬂg{k ﬁ&%‘é’ﬁ% ex amoﬁﬁggfledr%ba?y%ﬁe blade
arrangement,defiging denrinasideablavatibthetapeksaramivhe. heddhe idathergeh goritsrtalleamgl. 30The
power generator assembly preferably.also.includes an elon . i
between the r%%wﬂl%eer(? gr% (?ﬁ%g%ﬁ%%g%o tﬁlg Eﬁgﬁé ?s;'esgg]%‘?%ﬁ?éggﬁgaﬁggﬁﬁg%ggﬁe%te Iat%l%?nd
surrounding tluetbiaﬁ@%sgémb@ﬁsW?h@M@@bi&t@Whﬁ%é@&f@@%@fythﬁ sldt. The
shroud too thyg fas a headaRd ARd.AGkeng: ﬁg%ﬁ%béxn theshreuda cpaRagsd (@ tg:tip of each

blade of the blade arrangement, the connection ]
use, the shaft, and accordingly the blade assembly, is rotatably mounted or supported.

i5  Preferably, each mounting formation includes a bearing element mounted on the shaft and
adapted io be connected to a support structure, to permit rotation of the blade assembly
relative to said 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 adjustably
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
a web or skin extending along the lengths of and connected to each pair of adjacent
beams, such that the blade arrangement, irrespective of the pitch of each beam, is

25 uninterrupted across its surface.

In another embodiment, 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 swrounding 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



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 substantially flu#l impervious connections. 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.  Preferably, the shroud is of thin wall
construction, Etdearizegesws end eadebbidedrtioiessidmithtiabin feih adesvidus dennsitieond, said

convergence QU ARonRDJR S RAPSIIG AR RS ARSIl RS S BRSIBIaRly is of

multi-section or unitary moul construction, having a head end section via which a flowing fluid

enters the shroddai tethsrat gkisson tipoheaeh WelvgkinitseRTe b ih Absicems drddR Higated
intermediate ggefipn pxiRRANY hetwsaRReRMREH SROILBAAGERS liand Seetiearavith the

intermediate section 15converging from the head end section towards the tail end section.

AdvantageouSHysiEiaks §EA dBRERANNS CHTESHIGHY LBMYErJosBR ad ths AR MR ESection, and

the tail end segiipradiveraas\wabiremithpdniar ieadiater sectioml suaks tattheshiesd iggansrally in
the foim of a g\gnq\ller%ing-div_er ing venté;ri.havinqaa cgnverging elongated throat defined by the
intermediate SER4i6R 3BPFSILT AN RESKIbIR AHS K eircular cross-sectional profile, so that the head

end se_ction and thEr@‘ﬂmbﬂ@,&h@%ﬂﬂﬂse)ﬁﬁfmu&lﬂalredmacbimbﬂhmmheﬁ@hiainngath:mqmting
formation prefe flaiues el Flemelk caneaed A enckseriapalilis sl the bearing

elements in use being mountéd on an anchored sUppPort structure, suc er generator
assembly rotatpsrietati/dedinde suppobl 25structure. In a further variation, the power generator

assembly includes p,ggiphi RNEAkINESbioHAmask Iele ARl pdGRILIbS SHRUA 7a%RE
section. The stator preferably includes one or more blades of adjustable pitch. )
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

15 converging from the head end section towards the tail end section. Advantageously, 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-diverging 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 elements in use being mounted on an anchored
support structure, such that the power generator assembly rotates relative to the support

25 structure.

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
includes one or more blades of adjustable pitch.

In a vet variation, the power generator assembly includes a slotted ejector

10 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 embodiment, the slotted ejector arrangement includes a plurality

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



In a yet variation, the power generator assembly includes a slotted ejector 30arrangement 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 rotateawith, the shroud. In one embodiment, the slotted
ejector arrangement includes a plurality of spaced apart tubular sections, and most preferably diverges
diametrically away from 5 the shroud. In another embodiment, the slotted ejector arrangement is of
unitary constthetibrouditirsahetioal stdidtienem, tadiptefbeaditod vergesinmeticaliianway from the

hroud. f Iy incl ' - ial | h
shroud. In ong JOl s SRR R eeehlv BEIUAESA AR MAR0S ACABIREIRANLIAS At leng!

of the slottedcei."résc or arrangement. [n another form, t bly includes a drive means

adapted to vahg theoaidialbternstfioant fzaisasanbiti preflieablstinel wles minyeamgemaderted 19 3adther
aspect, the presentinvaBiPORARINRR @ &IRFIHGH PONGT ISR EHIAE ARIBMPIY fotaising kinetic energy

from a flowing fluid to generate power, the electrica powerlr%;ner_ator including: 10a hlade assembly
having a hea8tefaakiy faciigahasHivignmRsaRIRe © vare i syidengBhninAdadial il fiscing in

the direction Qffgsflgwiag fivid camdm. rotational axis extending between the head end and the tail end,
the blade assembly including a%olade arrangement which includes pluze%iit of blades spaced along
the length of the roBABRUESASSRR dbTcIS DR VBT ASHRATBH EoFHELBRITE F O BTANS
arrangement ai&eah farausitingiferoahen: e adapieckt dlpidroipemetantingvadrthbetdkdeaiassembly for
rotation about its rotational axis, sp that in use fluid flowing past the electrical power generator
assembly intdl AN RTIT S BIAE allrrllgangement to rotate the blade assembly about its rotational axis;
and at least one prinbiagecsticobiyduiethgo thed kdkfar fanipenienmiong dtavorg Withdet2D brade

arangement, e By e £O bAIGATPRAS T YSe AR JRUEIRET WITANARSh e SiRtonaisasondary

coil to generaté power in response to rotat ade assembly. referably, the features or
components @Kih@h’é@émezh%wm@éﬁ@?&téﬁé@%@ﬁhﬁw@i@ﬂﬁsﬁ@)bééiecﬁﬁﬁ?@mwﬁ%‘ﬁ}wé similar to

those of the elgcitical powaL genpalohacsdipaiaihe. PrssdingRepec ! theiientomavhen the
blade arrangement of such 25power generator includes a plurality of blades.
rotation axis, and at least one mounting formation connected to the blade arrangement,

15 each mounting formation being adapted to permit mounting of the blade assembly for
rotation about its rotational axis, so that in use fluid flowing past the electrical power
generator assembly interacts with the blade arrangement to rotate the blade assembly
about its rotational axis; and

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.



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 30a support structure, the electrical power generator being mounted, by means of
each mounting formation of the blade arrangement, of 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. 6  In the case of tidal energy or ocean stream power generation, the
power generator Wil the satemérglatidnctizy oceasrnlntttmchsef girer fiow, fbovpryengsationrthe power

generator wilg SURHEIASAJH ALY BLANTIMAO lEar VL IR fass U ela g owing duid with which

the power generator Is associated Is Wlnd, the power generator will be Slocated in an open area where
it will be expagangmdiowlbbaripmergeddmantyiewaowing Srrammbblietase tHeubpaiesinscture

includes a nepark ahfigxiblaRiemest e%raﬁam%&&%wwﬁmwﬁ chagnetwarkof flexible

elements mag be arranged such that the generator can be alignecf such that the inlet end of the shroud

opposes the o SR IBRRGTERS RS, Ibraifb beuiyRasap 40 i ARy Ak ats Bikem e s O ith the

10direction of flow @f shélidbdaithise AHeadispents e eIk Rk fiexibloalan geisitasiaererably, be
arranged such that the generator,is mounted thereon in th ral fashion of a windsock. In another
embodiment, Bl ¥appbr ?ﬁé&%ﬁ@%ﬂﬁ@ ﬁﬁf&ﬁé‘?ﬁ‘%ﬂ%ﬁ%@qf@ﬁ 8?%%%%5?&%1@&8%?&%@3 In

another aspesticinthgréserhinuentiaon pealidesiapriopisibn or gump aelicehtSadlappedaotipgect a fluid,
the propulsion.or pum vice.ipcluding: .a blade assembly having a head end far facing incoming
flowing fluid, glfgﬁ%eor?ag gpgge%ff{rﬂcl)em%p%ﬁ%egﬁgga%ﬂg Fgr%illr%?l% ét%%%éﬂgﬁcg %ﬁ%cﬁcm%gt%id, and a
rotationalbaxisiexttndinfflsetwéerflthé. Neatieathbedintivetiahenedivhek sihfiexablseaiendyitrctading a blade
a”angeme.”g}ﬁf&f%ﬁﬁfﬁ@&%ﬁg&%@%&ﬁ%tﬂg igabiashignaRoHL NGO BdRe 2P 2lih least
one mounting formation connected to the blade arrangement, each mounting formation being adapted
to permit moudftinyistisaekp| el ansteraphodintenatib AbeOriETTRES Maf ek SHgirEAGRKREation of
the blade assgmblyabaytitsireiatiopal axis interacts with fluid flowing through the electrical power

generator assembli/: and ] ) . i i
n another aspect, the present invention provides a propulsion or pump device

15 adapted to eject a fluid, the propulsion or pump device including:
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
blade arrangement which is arranged in generally helical fashion about the rotational axis,
20 and at least one mounting formation connected to the biade 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 mn 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;



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
30Preferred 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 embodimentrad. & poavenhgentikatorss Bectidigh Yidw aSehematicnrosdimentiohalpeieer of a second
embodimentegré&ﬁc?&(,er generator; Fig. 3 is a schematic cross sectional view of a third embodiment of
a power generator;  Fig. 4 is a schematic cross sectional view of a fourth embodiment of a power
generator; Fig. 5 iFisghemrslienpiisscsestssipvrwisvpfintrard sedadbmest of garosiegenerator; Fig. 6
Is a schematige(ﬁgqﬁéectional view of a sixth embodiment of a power iogenerator;  Fig. 7 is a

schematic cross sectional view of a seventh embodiment of a power generator;
5 Fig. 4 is a schematic cross sectional view of a fourth embodiment of a power

generator;
Fig. 5 is a schematic cross sectional view of a fifth embodiment of a power
generator;
Fig. 6 is a schematic cross sectional view of a sixth embodiment of a power
10 generator;
Fig. 7 is a schematic cross sectional view of a seventh embodiment of a power
generator;
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 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



Fig. 8 is a schematic cross sectional view of an eighth sixth embodiment of a power generator; and
isFig. 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 igdriven 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 endcl 8aspaecteflieed thEHecsiddendid Bedubicinfdcesdithe ticgovon afthedldw eidfie fluid

12. 25The blade.assemhly 14 h rotational axi xtending between the head end 16 and, the tail
end 18. The %%é@’gség%%‘é Eﬂ@&@nﬁ%&é&ﬁ%@%ﬁﬁ?ﬁg r&agléﬁtﬁﬁnt%ed%f%l% %Os{r]{%l C'suupported
by head end bearingsi2fadeddiaifond brdtngs 28 Siapeabitdst3thandid8oaraitfitachédhtostheibiearings
26 and 28 respectively, which locate the as bly 10a and resist moyement of the assembly 10a in
the fluid flow 12, 38 arwéugﬁal&eﬂg%stgmﬁﬂieéﬁ }F?é%s ?B%&%e}iaégagme‘ﬁ ,’?ﬁ HEGHA ‘6‘?%%|‘6’ranty, in
this case; a patnobeguignoulasly spaced helical blades 44, and a generally frustoconical shroud 50.

Other numbers of the equiangularly spaced helical blades (eg. 3,4 or 8 5 et¢) can also be used. The
blades 44 reduce in d%%‘?é?“géﬁw ' rsEH %PSMQ%@%%% e&gcfefél?g E-4lfend 18

following the igtgspahdimensiepidhestiays 6. shheudisal ends ehthscbliagesot aie alsebarded to
the interior surface of the shroud 50. As a result, in use, the shroud 50 rotates with the blad(a§ 44,

which created’ 8 VBRI okt Hf the EHtdPSe and anre{angist drerRegial iEcEe8mIF SoTiiion

having a heag&ndseglion-adanyigewiughstheatiawiradluichd 2@mieisthe shiieust&haitall endisection
50b, via which the flowing fluid 12 exits the shroud 50, and an elongated intermediate section 50c

extendin beRPSStherR¥sgs1E dEneisooers e rredandmadian; Hecop e it St ¥ tion 1o

50c also convgyges i diarneter feeminsnheadirnasRetion 08 dowrndsdhedaiiemsksaatiandal: The
head end section 50a of the shroud 50 also converges towards the intermediate section 50c and the

tail end sectio¥%ER dleRdhaval fFahserEanRI Mt s cerdh ot SR INRHEIIREREIPRA IS

generally in thg Jonmhofid m&rgmgm@ Mentbha\Ing acseamarginghelongated it defined
by the intel mediate section 50c. At all points along 15 its length, the shroud 50 has a circular

cross-sectionalSrmEins el areige eart drtnsd Giohs e BRAYAkh RS H U v éMdl PRI AL&REan

area of low prssurshehindhe.bladeRaserelbu bt whishacyanipgaouely resdthitia mueh &rer flow
of fluid through and exiting the shroud 50. Further, as the shroud 50 is bonded to the blades 44, the

shroud 50 rota8649R &6 BREEOTINES AfciiaRies Rrefiseh @RcEsagidrv s ertheindsha Badso
induces a swigoryorexdnfEat 9fithaisbiond pPeslilis YOHex IR RANRRIAGEO U il Madels audirlpool

(as found in nature) and sucks additional fluid into the blade assembly 14 than would otherwise pass

through it. TheHpsLbsshar Ao Babeumtdhy sioordety dshsided dn thsraladessbb dhsusdnend. the
assembly 10%84&1%&%'%%%&%8&%4&Ome 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 blade assembly
14 than would otherwise 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 30a,
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 energy to the blades 44. As the fluid flow 12 applies a force 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 colls 54a, a

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



25A 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 energy to the blades 44. As the fluidglow 12 applies a force to the blades 44, the
30blades 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 cureeflt inthiespifeaiy £ailghadicThel@imanyich, codstherthien cieatesi snapartiofieltiby which,
together with the rotational motion of the primary coils 52, induces a large current inside the secondary
power coils SPETHEY I€bnectBeHfs &\ dAERci BIsRr a7 SB° ARSTRAAoR HiE 5?%55%&?@ 89 can

be replaced withhereifheridnragneisHaifoaregte the magnetic field 57 and induce a current in the
secondary power coils 54b far electricity generation 58. In this conéif?uration, the secondary coils 54a

and the excitation curfeHRTBR AR BI85 By cotls SEGAhEE ArlacsiVERD RREBYSOHDASTHAATSS can

be applied to fhesrrinanieikee fkdhs eanfigiation che-pecpnaRecailsbd pand thaimagnesic field
56 are not icrequired. The stay cables 36 and 38 are connected to a suitable support structure

installed in thEBEEIGHHRLERHARETY hEYsCon Bt S ARGl Sef dPddBiessiaiting an
ocean inlet orsehof SHRRA Bleldres. Alternative arrangements of the bearings 26 and 28 and the
stay cables 36 and 38 15 may be more suitable for other applications. For example, in another,

embodiment (not showHt i BeraatYchs BisreBeliaing R eiichosar ProapBlnn dooBsPEBAYI€Bearing
to support boténtheaxiak angfadialifprcas ofthpshaflicdds Tha siay wbleagicanialaoseesemayed

such that the assembly 10a is supported by only the stay cables 36 and finds its own optimal
alignmerif to fi§@Mfseh like a windsock does. The assembly 10a can also be 20 neutrally buoyant and

allowed to swing and ?*R@%Qf? QUERUCR haPRYale eanNCcIBIRg 206iQYIIQIGIHESructure iR

alternatively, a current of different frequency can be applied to the secondary coils 54a which in turn

creates a magRéhe fesane igERavEt e EBDB RIS R S50 D es g vek aictablist BreBres a

magnetic field,jpJnteraqiavih-ihs ¢p4d tic, fisldfrom the secondary coils 54a to produce rotational
motion which in turn produces rotational motion of the blades 44 and provides thrust in the surrounding

fluid to propel a craft chlisinip e fengerec e fidhe pestingsclnat 2hpid dhosiar stlendanpedits 54a
can be fytheradjusied 5o &t}ﬁﬁéw%&ng%ﬁéaa&%_ressp@ﬁmﬁebrﬁk&maheﬁyé&%ﬁ@wﬁwing

or stopping the assembly 10a in adverse weather conditions. 30Fig. 2 shows a second embodiment of
an electrical pgwemngetherhesriagstnsly be removed such that the bearing 28 is a single bearing to

support both the axial and radial forces of the shaft 24. 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 incoming and
outgoing tides.

Further alternatively, 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 produce 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
S54a can be further adjusted so the assembly 10a acts as a regenerative 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 and



10b. The assembly 106 is similar in construction and operation to that shown in Fig 1 and 10 like
reference numerals to those used in the first embodiment shall be used to indicate like features in Fig
2. In the assembly 10b, the blade assembly 14 comprises a series of blades 44 arranged such
that they create a helical profile around the shaft 24. The primary coils 52 are integrated into the
blades 44 by being wound around the tips of the blades 44. The primary coils 52 are in magnetic
communication with the secondary coils 54a and the secondary power coils 54b. The fluid flow as
depicted by thikaredwente ntefaithe desemnbly kOhafickirapaddiieendrgy i thalblatelcdd isthe
fluid 12 applies a force tBe blades 44, the blades 44 to react by imparting a rotational force or torque
to the shaft 2 *HEWRELE 44 can also be designed to direct the fluid 12 to flow radially inward
towards the shaft 24 36 thatauabal flosl ishallblaésl sosestapel thedinprisiary ckile agseimbdly 40Db, as

defined by the secondary coils 54a and the secondary. power coils 54b, \\When the small excitation
current 55 is ATETEHO s QB DRAAF UG B I AL R tRies o BB @A I bes a
current insthe peineyranits i Thepdnam eeilsdrthantrealotibtragnetc fieldadeylich, Tagether
with the rotational motion of the primary cojls 52, induces a large current inside th

e secondary power
c0ils 54D tha T BBRN ST ATt TR SERSRTHBS ARRT: S LR SEHRUREH B AR (B e

electrical powgegengtatenasseriybloc. 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 describing the first and

second embodiments SHailBe He¥PisirRiftedePndbIEEIoNES in BHf. the asspply LB RPPBES the

blade assembly d-hasia ingR@sargenent itha fomisfaspresefirdapendentheamss2 2 vhich
are arranged in a generally helical fashion 75 about the rotational axis 20. The beams 22 are

connectél to FRSSREARATHRE SuRieReNaLIENrEid SsiRd) G Tntiel abbubirtendid AR Rsspect

to each other gifigrkaamsigearebeiiin piags AoRerhgad engwddhtheshaihedivia ailaggerrot
shown) and, at the tail end 18, the shaft 24 is threaded and a nut (not showﬂ:B is tightened to appl

force along thH@&kRa! Auithis BERYAS SOBKARTSDS WWIdde, Bty Pk br svels Boed by BE‘)W)cgund

around the beams d4vthsiskinAN beieaabiciirexpard.and sentract with the changing pitch of the
beams 22. 11
When the small excitation current 55 is applied to the secondary coils 34a, the

15 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
the primary coils 52, induces a large current inside the secondary power cotls 54b that is
connected 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 describing the first and second embodiments
shall be used to indicate like features 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 are 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

3 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.



The length of each of the beams 22 decreases as they wind around the shaft 24 from the head end 16
to the tail end 18 within the generally frusto-conical boundary defined by the intermediate section 50c
of the shroud 50. The shroud is similar to that described with reference to assembly 10a in Fig. 1. 5In
use, the blade assembly 14 is mounted within the fluitliflow 12 which imparts its energy to the skin 40
and beams 22. As the fluid flow 12 applies a force to the beams 22, the beams 22 react by imparting a
rotational force or torque to the shaft 24. The beams 22 can also be configured to direct the fluid
flow 12 radially inward$¢oeathscheashalf 24 ivcanite? 20dmirdasiseai uick e saagineptinel bloeishisty24f the

shroud 50. io To do, this, the b s 22, when vi d in the direction of the axis 20, are twisted and
significantly cﬁ%&l?ﬁm%?gse(ﬂg?i%i}odl c |el’1 %ﬁ\(l)\{tgti‘gﬁylé} {hSiSEHe éﬁ {8 aﬁsﬁ(%écoélé%%'eg%%né%ct the
fluid flow towaedsdebgxibe2tdmsdenfiuiectiow I ashiirudsdadion throaghrthe admassenhly 14, the

cross sectional area qf the flow decreases and its pressure decreases. As its pressure decreases, the
velocity of flu%m\%ﬁc‘?@@s@ CLRRSS 1§ ﬁ”?ﬁ?@%’ai%‘l #mount of energy is transferred from the fluid

flow 12 ta the beams BRudstad dudt, dhegbRerator msaarsblyvitiia bdehfvrsilike aYeadianripine,
which are normally associated with medium head flows rathey than zero head free flows. As the
Velocity of tha RRFBA S AL SR el ARG A0 B RR P rRe S A aered
in order to opgratadhementratarassanpalyid afnadmtineetisiasguerefromef autput. This
advantageously allows the turbine efficiency and ut to be significantly increased for, a range

ower out
of flow velocities. The@@%&ﬁi’d@%@%ﬁﬂgﬁ?ﬁI?5‘§r§tﬁﬁ}é‘ﬁqw§, Ailsr 18 Wi@d@g‘@ﬁ%d with
reference to thexassemblyhifinikigrdér Thensaegsd @y Qs Htteand heusesonsame shpavesKoils

54b are also similar to that described with reference to the assembly 10b in 25Fig. 2, and are

positionedl exte?ri) s sHILREER 22 Wit FigHcHoW 1be dlifsreene ALt MR Ab A NI s
energy to the gkinfQand dhe keamards (insibe duiddahanplinaRdormansithademns: ddethapeams 22

react by imparting a rotational force or torque to the shaft 24. When a small excitation current 55

is applied to tARsEEERLK Huid Saw, aaadnihe feit fkid 56 BeRuddomids FrEses UKt in the
primary coils §gotfie MBRICalsRRINGR ciRaladbe masnealicalield.s tnwhiry tasaihewiithe

rotational motion of 12 the primary coils 52, induces a large current inside the secondary power coils
54b that is coRHSe¥Es %F@@@ﬁici@@@n@@ﬁ% gigcreases, the velocity of fluid flow increaSes such

15 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

20 power output. This advantageously allows the turbine efficiency and power output to be
significantly increased for a range of flow velocities.

The beams 22 include the primary 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



In the assembly 10c, the shroud 50 also includes vanes 90 installed on the leading edge of the shroud
head end section 50a in order to further increase the vortex 5 induced in front of the shroud 50. This
vortex is further aided by the increased velocity of the tips of the beams 22 at the entry of the head end
16 of the blade assembly 14 in creating suction presddre at the head end 16 of the shroud 50. The
combination of: decreased pressure inside the shroud 50; decreased pressure behind the shroud 50;
the rotating shroud 50 inducing a vortex in front of the blade assembly 14; the flow vanes 90 io
inducing a vottiextinfaonicofltht bladecas admbtyclidrean thiidesihralaropdety ofdtiverblade S 1 that entry of
the blade assemblg 141[resglts in ubstantj[allﬁ/g%ore fluid being sucked into the blade assembly 14 than
would othernfSE¥ E‘fﬂ e SheHe. gﬁnﬁﬁ%dopas ing through the blade assembly 14 dramatically
increases the power dutgist afdhatagseinbind Ghrdig. 80shtwsiactadeth embodimantaicdncelattrical

power genergtor, assembly 1Q0d. Once again, like featyres to those described with reference to
earlier emboﬁ%‘gﬁ%e ec?ﬁ%?egﬂﬂﬂﬁl IW@&%@%WS@%#%&EOYH& h Sgég‘f'ﬁ%ﬁ?el 8,‘%%%66{Iades
44 are similansaibat @ederibet v dhrefersh ceHn thatasseMibtict Qadid bigtik. ihbe pethesiocoilsb?2 are
also integrated into the shroud head end, section 5Qa, also similar to that descrjbed with reference to
tho assemi AT Flo 0P Rt o Ahidly S 55 e A el ChAHLB oA T 2
secondary cojieffia; andibe pesandar pewWescodsdAle ivlegratsddatd she sraordebiddesiudud 50

rotates with the blades 44 and encompasses a half-set of magnetic bearings 60 that are in. magnetic
communicatiSiF AT RS BUETE HAf-List Sravsgnltidgsieis spéﬁsﬁ?e%ﬂaﬁﬂ & ﬁwggoéé?‘gnd 62

act as a set tegigRgl sachuatbenautiat theyrrilaw fRtionaE bliadhiarenBE b, theflademddmnd the
primary coils 52, The tapered shape of the magnetic bearings 60 and 62 also allow them to act as a

thrust be'ring MY BB EY A 13reB SRR tBeBlRdB RSty 20: didkits thalle R enef he8Adat fhgainst

the drag forcerpppligddpithehiadesddvitne magnetic Restinasifomaed Bdiamsracuietkcanpested to
the stator 100 by means of sil#){)orts 64. 30The fluid flow 12 enters the assembly 10c and imparts its
e

energy to the NS bY e ERIdRIREE SRS HEDIngEesed Tidpasrieathrash
imparting a rojgfirnakiafer quigraMedainashalkedmbdowe Vi@ stakasiatiqmeurrent 55 is

applied to the secondary coils 54a, the magnetic field 56 is created which induces a current in the
primary coils 52. The PmAryhosis &3 ereadimihlgAB RIS 70N LE8GEI0E rARARPIIE

rotationaj;motj@p. ol3he: RigmAryikeits RdeldHarI @ JatesR TR nhIRgideihe sacendashBawcaells 54b
that is 5connected for power ?eneration 58. The assembly 10d is held in a moving current by the

stay cables 368 98macdrnEl{tke salsieasen R 35 are connected to a suitable support structure
installed in the ocean prigliewatively themsyudeisoppeatathiqARiida’ LbegtwhicabistmRARNING an

ocean inlet or a set of support structures. Alternative arrangements of the stay cables 36 and 38 io

may be more Bgitssratly dibeiahistidatibhe PEBIEX SRS AREcatiosiig Eake e by srdedmoved
such that the assemil, 14 IS sURRatisd YRRk GaPes3%anth iRdSdR AWK 9pEmaFie.

alignment to flow much like a windsock does. The assembly 10d can also be neutraﬁy buoyant and

allowed &5 swingBiscPeimay < @ittt Grett: GprgagE OePTREBHAIRA AR S deirigaradary Sig Saavs a
fifth embodimegt QLARAIRCIG WY SARSALREASI bl QenbiIPAHESH IHoSP RRE Reth with

reference to earlier embodiments are again denoted with like reference numerals. .
the blades 44 and encompasses a half-set of magnetic bearings 60 that are in magnetic

commumication 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

25 50, the blades 44 and the primary coils 52. The tapered shape of the magnetic bearings 60
and 62 also allow them to act as a thrust bearing and apply a force along the axis of
rotation 20 towards the head end 16 to react against 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 fiuid flow 12 enters the assembly 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.



The assembly 10e is very similar in construction and operation to the assembly I0a 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 primEy coils 52. In this configuration, the assembly
10d behaves more like a ring generator, as opposed 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 25positionedWhdhe insigié efthatiprinamesois 52.appliefigp Ghehawsnadaixtbo@mbadintent of an

electric power generator mbly 10f. Like features to those.described with reference to earlier
cmbodiiment S oS BA HE REHPEHES A MR 62 TOLEN B o, (ST i
hollow and inchilde® thieneitréareted rolaedd HddrigsiRiaraunradharsalith s ctusdbhalamotidnwifich is
bonded to the stator 100 %JL?)O{EH %tatior‘}g%structure . Th(g ?garingsaio allow the s a,fE1 4 and the
blades 44 to IBERETARHTR e BRIGH AIUEHAIISE PSR 115 THeCRIAY RN SPHPay OHBS BN the
14 assembly ddHnddnei Htadesvéd @reegiffutas o that described with reference to the assembly 10a in
Fig. 1. The primary cqils 52 are also integrated into the shroud head end section 50a, t
ovondary Coll 42 oS CERUR Ly SO CTEHE o S G ot T SR GP S 1 it
described withi4plensiaes soathie3rssrnbhhd@adnd-igliabit hegrserthiy R akssliachides acigited
ejector arrangement 102 at the exit (ie. tail end section 50b) of the shrqud 50. The slotted ejector

arrangement Y0P BTG S8R 1AW SR ERPBEF Kt STSET Y Wi thEBHTD SRFBBIMEHE §558M 04

between spaggdiapaltssestionspbtehitheslotaerigsierarianepnenbl 2 atiowe Avigs fheving gound
the exterior of the assembly 10e to effectively inject, as shown by arrows 108, into_the fluid Ic) flow

leaving tHe sHPaUEE TR U ds otheh GBRLFHMIAESL dEP R SERRRIE e SHLYER SRR Srfdk fahfso
increases thepgngrgyvel e flvig emy ingehel§ it angreatsesyaare fiddds Rasrimouan Hirinterior

of the shroud 50, thereby improving the efficiency and power output of the assembly 10e. The

fluid flow as dEpRABIBY R ZHEHRDD Wniler Rachskenp Iy slsorkdiRspartd s srseaHEygY 4D 838 blades
44. As the fluidsi2iappliggAar{omsiadhaiadesdd thelladeads raastbyirpssting agriations force

or torque to the shaft 24. When a small excitation current 55 is applied to the secondary coils 54a,
a magnetic fidR§oBiRg Fehesdertmeidsduces a current in the primary coils 52. The primary coils 52

then create a magnetig fielddwhichaipgaibsiiwith:the 4atafienat melien Q80 REmBIY ¢0ds 52,
induces a large current inside the secondary power coils 54b that is connected for power generation
58.  Altertdbivdiptanes peinkasy dsneried anthacispiacedovntnlise GRRSESHDAEyRE1gR ¢radidthe

magnetic field,57, apd ipEYSsa suHsatdn the secondary power coils 54b for electricity generation 58.

In this configuration, the secondary coils 54a and the excitation 25current 55 are not required.
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 542 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
opposed 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 assembly 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 i1s 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



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
support structures. Alternative arrangements of the stay cables 36 and 38 may be more suitable for
other applications. For example, the exit stay cables BD 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 15 10d can also be neutrally buoyant and allowed to swing and
change directigrittblypErateha hikedem iy e diotkgydin ghtit dsscribed\kethatifeetpee sartenaskditforent

frequency can be applied tq.the secondar. wer coils.54b which in turn creat tic field to
induce a currgﬁ% i E%‘pr‘imcghr%/ Bois 52! erhe fhagcdy 186?%% eégrlena{%e{;h% %&rﬁ%@%ﬂ%ﬁégct with
the magnetic Sieldafronhdhecsadandasyl cdidsahd alio eroddaeyrptationalihfetioarsvinicigiated nmprtduces

rotational motion of the blades 44 and provides thrust in the fluid 12 to.propel.a craft or pump a fluid.
The frequenci}a&?lihsér%ﬂﬂéﬂigé tp RGN ‘glgér%ygaence SOWE Foroliteh 11 1902 ioebL y

ndary power co b can be further adjusted so the
turbine aets as a regefneratisenbiake ivichiigiudeful fossidveiegtto ainstoppirgttheXtuthinecdxitadyverse

weather conditions.  Fi shows g sev bodiment.of an electric po enerator assembly
100, Like fonfAioSH 158 QOB AR Parel oL B RFRLR ER AT TL e i HAMGEd wth
like referencentiperabsd Feaagsanzhiytidg Ve sintitashin eoristrutiogand Op beatieentoptiredispambly 10f
described with reference to Fig. 6. t 5The slotted ejector arrapgement 102.is gonnected to the shroud
50 and thus rB‘?ﬁ?@%ﬁ%H&Z&oﬁ@%ﬁfﬁWQ{/e@ éﬁ‘%ﬁ@%’%&gﬁﬁ@%‘{ ﬁ‘é“gl(ﬁ é’grle%e%'f%‘%léérrglr]egement
102 is of unitagesRRSIFUBEORsMiiBIa StRole beboal dlpidiring thewaps 184 betiddeintheatsefitiohs 106.
It should be noted that the length of the slotted ejector 102 cap be adjusted to change the width of the
slots 104%o VARVt e dho PR HdH5EWR r%ﬁt?) “W%gﬁéﬁﬁ t‘ﬁé"fglhcg%%o theE8 or, the
width of the slgtsc22:cambrakered anshapeveflautpavasiusiedhAvaiivadexrices indheflordnof a

hydraulic ram 80 is connected to the structural beam 7t§ The drive devicéﬁﬁc%#.alterna%\@é be a worm
gear arrange st EONSBEIIRSiver 85 igheawhelidde BB Bith L Faf SEFERY Y8 8xtend

or contract thg gy 80ihEhesethsreand of the ram 80 is connected to the most outwardly ejector ring 25
108, via supports 84 and a pivat 86. As the ram 80 extends, it applies a force an the pivot 86, the

supports 84 and the (SRefiHHh 0% 28 denifted HYet}é‘ié’éTBP”érljgnﬁEﬁﬁ%melﬁsﬁqW@é’ AP eRBE R and
reduces | digmeteibyT gantlagt{and WiteR)A0RI QiR el RN anaementHdBl.ddeer seforagisiapplied

using the ramrge%t 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
coils 52 then create a magnetic field 57 which, together with the rotational motion of the

20 primary coils 52, induces a large current inside the secondary power coils 54b that is
connected for power generation 38.

Alternatively, the primary coils 52 can be replaced with permanent 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 support structures. Alternative arrangements of the stay cables
36 and 38 may be more suitable for other applications. For example, the exit stay cables

3¢ 38 can aiso 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



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 16 aluniifiium so it can vary its shape depending on the
force applied to it from the strength of the water flow. Fig. 8 shows an eighth embodiment of an
electric power generator assembly 10h. Like features to those described with reference to earlier
embodiments decagaincdien ated-atithHiley sefensh alowsdaralsvihhead shmigy ddecisosinilapemte
construction and operation to the assctala]bly |Og described with reference to Fig. 7. However, in

the assemblyofdﬂf(fﬁgnsqgﬁéé) %tj%%lflo% an

r§’hgement 102 is not connected to the shroud 50 and does not
rotate with the shrouchli@mbliesiotechajaotorf alifinrgamesd i ysdnsteadmdindentatidaameidsnsion
72' of the structural beam 72 via the iasupports 84 and thus ains stationary whilst the shroud 50
otates . PRV SAUNS L T bROEN IS S HECH BINGt BXHF A HSSbRy T e
features to thasgsdesciibethdidedeferanteiaraderqambadiiorhts aeagain tahotedanitidikeld

reference numerals The assembly 10i is similar in.construction and-gperatjaon to the assembly 10g
describod will Forel i e rADY oA B 5ide o PIANS aSCEHIBHY P50 G5 JOREH Hobtoh AHPAMGEment

102 is again pelcensesiathiodhensaues50 and dapsdet tetatevitie theishudmopdurther e ram
80 does not rotate relatjve tg the structural heam 72. The slgtted ejector arrangement 102 is instead

connected to RHBIRFUSHFal BEaF40R (eBoSHOHY 8UPAIE RS SE SR AREPINE RS ‘g’s‘@ﬁonary

whilst the shrpeighs@doiaiasted so Thedirauigsdindesie conaestad tohareientealithe ewE 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 R PRPIRHHICHEP 6 BTy B & O H%hgement 102 increases in length (and

narrows in diameter).Fi, GojNGa&t{apekuisdembthrmiactarardagamenn 0 raversefase 1I9applied
using the ram 80. Further, if the pivot 86 is replaced with a fixed 25 connector, then extending the ram

80 only increddks fFiYEdh B iRl ejetis aih grirTentc $hemals, SBORTRETSRE F8MRIEINTED only
contracts the giaciprarsaneemeniiQdls. ThEheughuife nyentipmhashesreestibativvireiarence to

preferred embodiments, it would be appreciated by persons skilled in the art that the invention may be
embodied in ﬁﬁ’éﬁ? aeanbbiHY described with referénce to Fig. 6.

15 The slotted ejector arrangement 102 is connected to the shroud 50 and thus

rotates with the shroud 50. However, in the assembly 10f, the slotted ejector arrangement

102 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 102 can be adjusted

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 1s connected to the

structural beam 72. The drive device can alternatively be a worm gear arrangement. 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



17 Claims 1. 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 spaced from the head end for facing in the direction of
the flowing fluid, and a rotational axis extending betwgen 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 io tumatiam eiiigacapiedtioshgrendepradittingroftih éobdadppisse mbtyffomrdiatiormiiout its
rotational axis, sp that in use fluid flowing past the electrical power generator assembly interacts with
the blade arré?rﬁé%?n‘%ﬂﬁﬁ?&ate the blade assembly about its rotational axis:  a shroud having a

head end section via Whidsacvavdngifitiitl emiersithensbfemdslectaid pod-aegianaia wkialibilonhg fluid

exits the shroud, ggfc}i an elo ateﬂf%nteg%fdiaée 15section extﬁ?din between the head %%% section

and the tail e BReSVRH RS ARSI R AR BRI FPEE A SN BRI RS & RERR I vards

the tail end segtipmkandferenc@hlanstane Tiermasabiyragnst Gonnediechigthetadadopngaoaent for

rotation with the blade arrangement, said at least one peimanent magnet being arranged in use to
ey

20interact with® 558¢8hR CoiRE E%F?&Oglg] rate electrical power in response to

rotation of the blade assably. ir. thbeapauaiigergyaiae assembly)aaclaimeskimmlain 42 herein the
blade assembly includes an elongated shaft extendin%qbetw_een the head end and the tail end of the

blade assemSRARESh i ASSING YS! ISHFRSUARS 205 QARG thE Fot AP Sxis BE tHAUSEIGRsor

assembly, angithesblagie acrenRdsmeatdenampiiedasmns Atiatimg:amiheishalh B Jikengower
generator assembly as claimed in claim 2, wherein the blade arrar:?%ement terminates shy of the ends

of the shidft. vitRRSEPHEthng TorAlcirHenG prEEHBSAERTEn BIAIShH of the shaft, so that in use,

the shaft, and accordipglydhgdiladeninth embodiment of an electric power generator assembly 101,
Like features to those described with reference to earlier embodiments are again denoted
with like reference numerals. The assembly 10i is similar in construction and operation to
the assembly 10g described with reference to Fig. 7.

15 However, in the assembly 10i, the slotted ejector arrangement 102 is again not
connected to the shroud 50 and does not rotate with the shroud 50. Further, the ram 80
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 connected 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 the (end) ring 106, such that the ejector arrangement 102 increases in
iength (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 ejector 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



30assembly, is rotatably mounted or supported. 4. The power generator assembly as claimed in claim
2 or 3, wherein each mounting formation includes a bearing element mounted on the shaft and
adapted to be connected to a support structure, to petutit rotation of the blade assembly relative to
said support structure. 18 5. The power generator asgembly as claimed in any one of the preceding
claims, wherein the blade arrangement includes a plurality of beams which are longitudinally spaced in
said generally helical fashion along the shaft. 6. The power generator assembly as claimed in claim 5,
wherein eacHXaimsis 5Smounted on the shaft such that it is adjustably rotatable around the rotational
axis of the shaft, to pe,1 it adjustment of the pitch of the blade assembly. 7. The power generator
assembly as claimed in claim 5 or 6, wherein the blade arrangement, further includes a web or skin
extending alohg the |y BTCAhBCHHRSSRENS axem Py edpsdane Be sRssEs dimBdiahénBlade

arrangement j{rasBeRe.af ét&@i&ﬁméiewe@,afﬁe beamudSpéniRiersHpiad aatagis: surface. 8. The
power generator assembly as claimed.in any one of claims 1 to 4, wheﬁ&g&gﬁlade arrangement

includes dne or mGt&IEERARTTRIR NBRERAANAS. 1 foF HACHRRVEBF B i 2! G8fed in any
one of the pregegingrelirs hvhewin ihethiage mmangenkint ovtieriseandfaidesalewatomiotapers from

the head end 15thereof to iis tail end. 10. The power generator assembly as claimed,in any one of the
preceding c|a%§."-‘%i‘ﬁ8f£éﬂ$ XSi l%:il%egf{o% %agggv *zlﬁ((}]%%%%_ ‘§8§§a§§8%§ 2?? d Cg W& the head
end and the thihéndrofrifereiadetdss enablyn thé shronmtdbying coh fetied thardisurvaudirgiie blade
assembly, so that the shroud rotates with the blade a in.use ator
assembly as C a(l?r#elgﬁ%t claim ?L%%Wﬁe}l‘éé‘fﬁét %ens(l}?gcﬁ%?ﬁgg a e@g enaﬁgggﬁ’%%gf%%ﬁ%ﬁgﬁﬁower
generator asdemiiticasteiaiprsiapted simetdio mounivhe edith e aslsratsgridbbofimaetetian aheuipiof each

blade of the hlade Arranacmesntaths CORERRARDYESHIRG RAALM B GashbiAde RENDA

substantially fluid impervious connection. ] ] .
interacts with the blade arrangement to rotate the blade assembly about its rotational axis;

a shroud 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
15 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;
and
at least one permanent magnet connected to the blade arrangement for rotation
with the blade arrangement, said at least one permanent magnet being arranged in use to
20 interact with at least one stationary secondary coil to generate electrical power in response
to rotation of the blade assembly.
2. The power generator assembly as claimed in claim 1, wherein the blade
assembiy 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
25 blade assembly, and the blade arrangement being mounted on and radiating from the
shaft.
3. The power generator assembly as claimed in ciaim 2, 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
30 assembly, is rotatably mounted or supported.
4, The power generator assembly as claimed in claim 2 or 3, wherein each
mounting formation inciudes 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.



2513.The power generator assembly as claimed in claim 10 or 11, 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. 14.The power generator assembly as claimed in claim 13, wherein the connections between
the webs or skins and the shroud are substantially flul@ impervious connections. 3015.The power
generator assembly as claimed in any of claims 10 to 14, 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 exitsithe shrdihe pizvits gafleasidr 28:d@hblpeweleigead intanassenidhe asesidmedlitmpy one of

claims 10 to 15, bergiyasiianein ol hianel sonsincionandconararsisignadnienst partof it

length from 19 its head end to its fail end, said convergence corresponding to the tapering of the

blade assemtsgacadimiidasnaride helise fassdenpRpadhashad in any one of claims 10 to 16, wherein

the shroud is gf multi-pRetignar JRERR: MQUARNCANSHIHEEAM dSinT DEARUEH 98AEHRtRR assembly as
claimed in any one of the preceding claims, wherein the head end section of the shroud converges

towards the ifRWREYiSR Lo dhdh Surtthib i vyl arelnaranhif e igehisimeditte section,
such that the ghypud iseganamilytinete fonaynich 6onverpiag-givenging venturi having a converging

i sl 17 or 18, whel LT CARGEH A A TG SOy AT pr e, SOt e Nk end
section and thertamif enenscittihrrahithaishrowdbase flaneck iondétiorn buth tfeskiegths26f. shldepoweted
formation ol B e R oments
in use being mbextkdaamals unishoredted ppmss its surface.

8. The power generator assembly as claimed in any one of claims 1 to 4, wherein

the blade arrangement includes one or more continuous helical blades.

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

wherein the blade arrangement, when seen in side elevation, tapers from the head end

15 thereof to its tail end.

10. The power generator assembly as claimed in any one of the preceding claims,
wherein the shroud is elongated and open-ended and extends 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.

20 11 The power generator assembly as claimed in claim 10, wherein the shroud has a
head end and a tail end.

12. The power generator assembly as claimed in claim 10 or 11, wherein the shroud
1s 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.

25 I3, The power generator assembly as claimed in claim 10 or 11, 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.

14. The power generator assembly as claimed in claim 13, wherein the connections
between the webs or skins and the shroud are substantially fluid impervious connections.

3 15, The power generator assembly as claimed in any of claims 10 to 14, 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.

i6. The power generator assembly as claimed in any one of claims 10 to 15, wherein

the shroud is of thin wall construction, and converges along at least part of its length from



structure, such that the power generator assembly rotates relative to the support structure. 21. The
power generator assembly as claimed in any one of the preceding claims, wherein the power
generator assembly includes a stator in front of the shroud 22. The power generator assembly as
claimed in any one of the preceding claims, 20whereitgthe power generator assembly includes a
slotted ejector arrangement behind the shroud. 23. The power generator assembly as claimed in
claim 22, wherein the slotted ejector arrangement is adjacent the shroud tail end section. 24. The
power generateheasenddly isstalhimddandclaime R ore2d rdspoeih sl bejerithredrtadggement is
connected to, and igtates with, the shroud. 25. The power generator assembly as claimed in claim 22
or 23, wherein the slotted ejector arrangement is not connected to, and does not rotate with, the

shroud. 26. THe powéhgepsiteenassmpieaPiiAntdanmedn) sewrtaiiEmy 18 ®5] uhdRithe

slotted ejectofiarigngRment incidesan biralithaf sRAsediaRAMaNar sections. 3027.The power
generator assembly as claimed in any one of claims 22 to 25, wherein the slotted gjector arrangement

is of unitdry chrstructio DHEE SrERERPE BT HBPLIms 282 Red B HBY QERETRsT ResedimscldBiaimed in

claim 26 or 2%hwherain: theasloteseireior arkangaimenhdiergeswhiads etk Galbrauay: i eptihe shroud.

20 29. The power generator assembly as claimed in ¢laim 27 or,28, wherein the gssembly incjudes a
drive means AAAHREAH) S B ER A OF 12 D o SR L gD hat he Shrou

is generally in the form of a converging-diverging venturi having a converging elongated
throat defined by the intermediate section.
1w 19 The power generator assembly as claimed in claim 17 or 18, wherein 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.
20. The power generator assembly as claimed in claim any one of the preceding
claims, wherein each mounting formation includes a bearing element connected to an end
15 section of the shaft, the bearing elements in use being mounted on an anchored support
structure, such that the power generator assembly rotates relative to the support structure.
21. The power generator assembly as claimed in any one of the preceding claims,
wherein the power generator assembly includes a stator in front of the shroud
22, The power generator assembly as claimed in any one of the preceding claims,
20 wherein the power generator assembly includes a slotted ejector arrangement behind the
shroud.
23. The power generator assembly as claimed in claim 22, wherein the slotted
ejector arrangement is adjacent the shroud tail end section.
24. The power generator assembly as claimed in claim 22 or 23, wherein the slotted
25 ejector arrangement is connected to, and rotates with, the shroud.
25. The power generator assembly as claimed in claim 22 or 23, wherein the slotted
gjector arrangement 18 not connected to. and does not rotate with, the shroud.
26. The power generator assembly as claimed in any one of claims 22 to 25, wherein
the slotted ejector arrangement includes a plurality of spaced apart tubular sections.
30 27 The power generator assembly as claimed in any one of claims 22 to 25, wherein
the slotted ejector arrangement is of unitary construction, with a helical slot therein.
28. The power generator assembly as claimed in claim 26 or 27, wherein the slotted

ejector arrangement diverges diametrically away from the shroud.



30. The power generator assembly as claimed in claim 27 or 28, wherein the 5assembly includes a
drive means adapted to vary the axial length and radial width of the slotted ejector arrangement. 31.
An electrical power generator assembly for using kinetic energy from a flowing fluid to generate power,
the electrical power generator including: a blade assetfibly having a head end for facing incoming
flowing fluid, a tail end tospaced 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 ¥¥hich inthedesnetanatisoohisienibly spadetnaid i daeniehigeh U thbawstatibe axis, and at

least one moynling,armAlan.cPRRGAIRAIQ the Riads @5?%%@89{4&@9 Sranipaderratipn being

adapted to permit mounting of the blade assembly for 15 rotation about its rotational axis, so that in
use fluid flowiREPESTEIY: electrical power generator assembly interacts with the blade arrangement to

rotate the blagle assemily,aRerbisroi@tiaRahdsas clARBIOHLRANY 8:18adgadigqrtion via which a

flowing fluid enters the shroud, a tail end section via which flowing fluid exits the shroud, and an
elongated int@FRFER B foirRRBIaT P BEREEn fﬁ@fh@a&@f'%i@&%ﬁ%wme%m%%cuon,

with the interriediatejseciiomrreoryesging from the head end section towards the tail end section; and at

least one primary coil onpected to the tgylade arrangen&i}rflt or rotatg)gn with the blade ar arvl\?ement, the
primary coil baing arrAHb GG (P RS EFACERITHEITERY SRE B AR S SRR A5 Yenerate
power in respihmsittqrrotaticmofire thtadecassgmbiye B&:nkmele cthbalipower generator installation, the

installation including; electrical power generator reinbefore.de ribeg' cludi t least one
secondary col, and 2 s A D R o ot a0
each mountingpéeahation bf thead kdeler fapigeriedts dirabiecsuppibe Borwitadduidr avthtioptaiabd blade

arrangement aout its, Ffalionakaxine g FARN.SRCRRIAY.SR AL hE RSN IAVSHRIREAEAY mounted

on the mounting structure: o ]
blade arrangement which includes a plurality of blades spaced along the length of the

rotation 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
15 rotation about its rotational axis. so that in use fluid flowing past the electrical power
generator assembly interacts with the blade arrangement to rotate the blade assembly
about its rotational axis;
a shroud 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
20 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;
and
at least one primary coil connected to the blade arrangement for rotation with the
blade arrangement, the primary coil being arranged in use to interact with at least one
25 stationary secondary coil to generate power in response to rotation of the blade assembly.
32 An electrical power generator installation, the installation mcluding:
an electrical power generator as hereinbefore described including at least one
secondary coil; and
a support structure, the electrical power generator being mounted, by means of
36 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.
33. The power generator installation as claimed in claim 32, wherein the power

generator is submerged in the ocean.



33. The power generator installation as claimed in claim 32, wherein the power generator is
submerged in the ocean. 21 34. The power generator installation as claimed in claim 31 wherein the
power generator is submerged in a river or flowing stream. 35. The power generator installation as
claimed in claim 32, wherein the power generator is |8¢ated in an open area where it will be exposed
to flow of air when the wind blows. 36. The power generator installation as claimed in any one of
claims 32 to 35, wherein the support structure includes a network of flexible elements. 37. The power
generator as$émbly dhelpirmet danckalior 36 tsllatinsingistaeed aric oifiadbrebereméhtpingiide (heavy)
chains or catﬁg&&;ﬁﬂﬁ%ﬁg&%g{?gq{@épgpﬁg Y4@s,glaimed in claim 36 or 37, wherein the

network of flexible elements aré arranged such that the generator can be aligned such that the inlet
end of the sh?dud opp&EPIE ERaTHENT SIRNAIMIRE Fhalrss MitdaPBwer YRHEHAME RSXEhbly as

claimed in claim38orheamindhsoanspatoralignsitsritimascarsanaaoniiing direationief long of a
fluid. 1540.The power generator assembly as claimed in any one of claims 36 to 39. wherein the
network 6f fledfBE elements are arranged such that the generator is mounted thereon in the general
fashion of a wigidsockrklpbhepanerganasaiiidasemilyrasichaimedia @hyl:ons 8t elakfis 32 to 35,
wherein the sul?gort ructure is a rig[id stru tlEJire inclgdin afr*?t\}gg{ge?&ggri%elements. 2042.A

propulsion or PP Vit R ety & 8 A it A T Broputsish 6rpumip device including:
37. The power generator assembly as claimed in claim 36, wherein the network of

flexible elements inciude (heavy) chains or cables.

10 38, The power generator assembly as claimed in claim 36 or 37, wherein the
network of flexible elements are arranged such that the generator can be aligned such that
the inlet end of the shroud opposes the direction of flow of the fluid
39. The power generator assembly as claimed in claim 38, wherein the generator
aligns itself in accordance with the direction of flow of a fluid.

15 40. The power generator assembly as claimed in any one of claims 36 to 39, wherein
the network of flexible elements are arranged such that the generator is mounted thereon
in the general fashion of a windsock.

41. The power generator assembly as claimed in any one of claims 32 to 35, wherein
the support structure is a rigid structure including a network of rigid elements.

20 42, A propulsion or pump device adapted to eject a fluid, the propulsion or pump
device including:

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

25 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 adapted to permit mounting of the biade 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;

30 a shroud 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;

and



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 25blade arrangement which is arranged in generally
helical fashion about the rotational axis, and at least 82e 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 flowitepshroaghitharehectionhewadbioghadriatisr arssgeikntdonretroe Wabity a head
end section vigwhigh.a Jlondng dluid eiers fae shrayd 4 lipdserienyiamaichdawingfluid exits

the shroud, and an elongated intermediate section extending between the head end section and the
tail end sectioSasiREEHRIY SeraduE Gl SRV TRsIoNtAE the Sl dh aseaphbhitoiRieRsthe tail
end section; g2:iectrRhIGRIFQMRIREMMNAQH cAnneadt ihthahiada pirapagmepsior rotation with the
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.



