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WD 2005/ 028857 PCT/ AU2004/ 001281 "A SYSTEM OF

UNDERWATER PONER GENERATI ON' FIELD OF THE | NVENTI ON
wab@siopsssnt i on rel ates to a system of underwat BCT/ATM®H/001281

generation. 5 In particular, although not

exclusively, the invention relates to a system of

converting the kinetic energy of noving water to

el ectrical energy. BACKGROUND TO THE | NVENTI ON Cl ean

pover geBSYE MO YNDERWRTERPOWER GEGERATYONEO he
effects of global warmn Renewabl e cl ean power

gener ation has beﬁmﬁﬂi@_&ﬁﬂ@Mg solar cells,

wi nd tur r a ective
Fenevabl T BteRtoR A e sy S8 SE ARGt i GadetBtion

In gexiclRpealtisudly nacetiusively eitihe . inkéntidnt edlhtd¥oto a system of
4,383, 182 di scl oses an apparatus for generating power

conveBiRgdbedinetisrenaigy of wurmowateéttggle%ﬂ%l ®§eEgYand i s

anchored to ttg;\ ke R -f- Qi IIQVEWTWGN of
propellers are—o%‘ra'g%?—po—?h'e—vrng—aﬂ'd—one rotated by

t he ocea(hleaurpcnvﬂr gdrieration &ais drecoime laemajwpc&jrioerrs due to the
ener at

t f
effectcat, plobe). W%nﬂyggrg Siwatls ciep8 HoWer aneration thas been

de\fehﬁ)eapegrn@t S§laf %eu@owuﬁa%urb)hé@aﬁ@ WAVE ABindsO’ However, an
changes in the direction of ocean currents. Further,

effective genewableopowkr geseigtians sysipanbaat yaipionbe rieveloped using

d r of propellers to 20 catch a specific area
OC‘%B Céﬁ&ﬁ??lt flow US Patent No. 4, 163,904 discloses an

under wati@g Pateht No. 4,388, 182" diselRBes air R@patAGS TOE @knerating
power usi ng ocean currents. The turbine Is driven b

powqfefrom oveaT curentiat éhe ARpasalusds rwigged t@%!saa@@?;hQiﬁ)é to the
ocetaneﬂ&oﬁ” N Hﬁmb@‘gﬁ\‘ grc%r}er@r% §?éeéttt%hedeljo%érv{nﬁ ta¥1|rd arg rotated by

ner at ed I ona area of
thetdmeahurwrerm mmmotatson %thekxbrepéhnersa;%see rotdfoRadf enyenerator

335, 31 clos a h oel ectric r )
to dEiesale ST ALY.  TREIRIABETS WihvBIa, Bee ot RaPal the apparatus is
o 9 1 Ao St

the lgeneratibnf ofeneargy igpdemeridans elpmh dine slze arckaumbar obpitopellers to

f d he 30 bi Th
carl & sHLiE AR of oM Wippar atus i o that pover s

requi redys PREHIENE. 4 389,909 didélbséd antundeiniater ftuvbineplant for
the ocean current area that is utilised is_ equival ent

genegating: elastrical Rower dsinthecean isurents\oT hederops gsdriven by the
flow of th&'eMéf Qtefilacrdss the blades of the turbine. Again, the level of

electricity generated is proportional to the area of water that the turbine plant is
able to capture.

US Patent No. 4,335,319 discloses a hydroelectric power
apparatus that includes a powerhouse containing a power generator above the
powerhouse located above the surface of the water. A hydraulic turbine is
lowered from the powerhouse when the ocean currents are sufficient to drive the
turbine. The disadvantage with this apparatus is that power is required to extend
and retract the turbine. Further, the ocean current area that is utilised is
equivalent to the inlet area of the turbine.
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US Patent No. 5,440,176 discloses a hydroelectric
power plant simlar to that of US Patent No.

wWd283628830 in that a series of turbines are ertCEAU24/001281
and retracted dependant upo@ the velocity of the ocean
currents. Simlar disadvantages exist with the power

pl ant di g6l Pagshti NoUS 4260, €76 discidées 2, H?&&V&tr% P('Mé? lant
t he apparat us di scl osed in US Patent 335,3

similaf dat thed. ofeUBo&atrs Nps d., %35%31 a muthay %LﬁwesSofoltt@bmes are
ext?ﬂ@?t'i Zér\’ds re{)%teg e{l‘@ﬂfﬁda‘ﬁg ttﬁé Q)eﬁé’c:lty (t)l‘;\"é) %%r&%buéurrents

es a puoyan ucture avl ng

Sinbiteer dtsradva\nmges eexief w:ﬂnetheapemonpiant &ds¢10sémennm83rPatent
es ar rotated b tre urren t 0. cause
th disclogeddn HS

h
Nogh g0y 18 35 With the SpBrus 8335419,
this app@San'%n't Nd. r?tl 0@,'8839& bédd anuﬁf ﬁg%)ﬁféﬁébfé éﬂparatus

is depen ant upon the area o current e vanes
for gemerating electrigity urkhe agp@atuminciuslessa dusyaniostaicioteobasing a

meforr FRNFRS HredE <Pk of vBhoh, g et e B Bk mateeq The

variés aRPAthfed B tfe 6tedn eahkht tol Baudd érébmcqy tble gaRtmited. A
is wapped around a 15 generator. The drgﬁs are

dispdvantage withdhisreapradatus laﬁwtﬁbweneraswnapf egjricihpisidapendant
upéerrfeeé‘.% herc?lgeﬂ?g'lva'tﬁ@véﬁeg ?r‘é %8‘%&“&@{{}?(\;{9”‘“ of the

ntage w s sy mis that the

gener at odSmiPstete Nah| ¢, 31(3 O8N adiatlosesner gystevine for generatlng
d in both directi Furt her, the ener

I at
elepicf o D688RFLITREE hNGEHBIei PSP SWBAaBaMALae danntcted
to gﬁg@éjten%ngé rchicble. 2PhdFhibalent tlﬁg ﬁé WaPpegd around a

239A di scl oses an appar at us rness
genarator. f rTom daatgsr are ﬂcbwemedf irrbwstheTocsearpm\damm/ednﬁ'bn’dasdrag
ti nuous

potSit AT T4t 2altoh 12 rémmEats niuaffafiSor i1 caple. The

dis8dearRags aw.twmuy s@@t@hﬁrqé 9Ratt medgéﬂ@raeorgm@f %OébleTtBegenerate
conti nuous be ori ent at ed hat wat er

engfgy owben hr@tartaﬁem b@tmrdme@twmﬁe bEuﬂherndhﬁeﬁa@rgyosup@Jyzls not

j i -t hi ratus i s that
corlghin3q B R Rrobh SR B M e BRRE 51.6°  hen
t hr ough @Br Fatemenpplicatione, 214 2BGA catiosesuan bapparatus for
This, creates water turbul ence_in water that (fqasses

hamgsgingPaves frammadral Buid\flowss A apRartes ddlyagsea epniiuous
belf HSV@B%‘;’]‘H%}:&EE ??@@é@ﬁ‘:?ﬁe coRious el Efcit M g%aq\bfs&lmders

e I nvention to overcone
thaalarevmm&ratl\aelyltmectadeto airiveva gyesferatoe. abbe econtinuous belt is

o3 2 RSP 5% A 5P B Mo e ot
the cylinders. The problem with this apparatus is that water flows through a front
set of vanes and then through a rear set of vanes on the continuous belt. This
creates water turbulence in water that passes through the rear set of vanes and
hence efficiency of the apparatus is reduced.
OBJECT OF THE INVENTION
It is an object of the invention to overcome or alleviate at least one

or more of the above disadvantages or provide the consumer with a useful or

commercial choice.
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DI SCLOSURE OF THE I NVENTION In one form although it

need not be the only or indeed the broadest form the
WO pwsnrssen resi des in an underwater power genepPEL/ATZN04/001281

system conprising: 5 at |egast one |ine nenber

noveabl e al ong a defined pathway; a plurality of

foils attachedD}ébts [ EIJ ' Eﬁ:f{ﬁg‘q iE Ig)l\?t. | east one

power take- off—cpﬂgéu—xée%—y—ccnﬂvm—sal d line

member ; |hhené ofolrs, crthdaghhit heere metnbertheoohly opviadeed the

al ong the defined pathway, due to a flow of water,
broe@gstg‘ﬁ{m, the ipMentierhresidesyisy ?’hé’@dﬁaﬂ%?OWﬁégeﬂﬁraA'on system
con%r%ri‘ﬁg:t hat is substantially perpendicular to flow of

wat er” current. The define pathway nmay be defined by a

t r atheaghaine live mambles movelableadlohg acdefmed patbway; t he

like. T | | b he. bl be]t, chali
t he pluality g s anaehad B Saddiné Bamber At powar - | O
t akg194dt oMBYpd¥ReraBRs- Bk oI itived BESH&ded o 3aiBUMR Ember:

generator or the |like device. Further features of the
pr dberfeils agusa thenling IMembenteeba ppaveshalongotihe defined pathway

fal i ' description. BRI EF DESCRI PTI ON OF
duert&é %{;ﬁ@%&@eﬂg‘ st in understanding the invention
andviigreRnahee dafiped spathwalyi lliegdin nat panar thato i® uulistantially

invention into practical an enbodi nent of the
perpendipeiapte flow of waterqaltantbed by way of exanple only

with ref ' i il
FlG 1 onsngeing deiiaflihayiateited Hod! i, pHIFGF Wheels,
plurgpdityeofgililleps os et ia.according to a first enbodi nent of

the present.invention: FLG 2 sho front view of t

dr v urt e EmRETdeY bera SaBle. Bnlucstih oF b i confhuous
me@@aer ati on systemof FIG 1; FIG 3 shows a side

sectional view of the underwater power 30 generation

syst em ofheFpawet take-Gff mayhoavoperatively seonecad| tovaewump or
gen%frattop%rfh%dlﬁ{em@év%e.pomr generation systemof FIG 1;

Further features of the present invention will become apparent from
the following detailed description.
BRIEF DESCRIPTION OF THE DRAWINGS

To assist in understanding the invention and to enable a person

skilled in the art to put the invention into practical an embodiment of the invention
will be described by way of example only with reference to the accompanying
drawings, wherein:

FIG. 1 shows a top view of an underwater power generation
system according to a first embodiment of the present invention;

FIG. 2 shows front view of two drive units forming part of the
underwater power generation system of FIG. 1,

FIG. 3 shows a side sectional view of the underwater power
generation system of FIG. 1;

FIG. 4 shows a side sectional view of the underwater power
generation system of FIG. 1;

FIG. 5 shows a top view of a track shown in FIG. 1;
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FIG 5 shows a top view of a track shown in FIG 1; WO
2005/ 028857 PCT/ AU2004/ 001281 4 5 10 FIG 6 shows a

we@e@s®2886Tti onal view of the track al ong the |PEEAB2084/001281
FIG 7 shows a cross-sectiopal view of the track al ong
the line B-B; FIG 8 shows a top view of a w ng

i nf t .pl at d . ti F| G .
Chovs o TP AR sroereiPRg ey o ans bRbk alofiaPe g A-A:
a  conneqyy, grshyw® & BRIMS-dattibh&t vidw dfkibe trabk @ ha line B-B;
side view of the connection armof FIG 8; FI 11

shows a HlGond showw aftop view of a3 (wingereirforsemngnt plate and a

atop viewof the foil carriage assenbly of
coné%ef&%;ﬁn, FIG 13 shows a side view of the foil

carri ageF|@s eghbws af frohGviell of the Wind 4emforoemenbpldtorand a
view of the foil carriage assenbly of FIG 11; FIG 15
conggstien arm shRWndefdGE 8d vi ew of the power take-off of

the _uUNGaEMheh RN LSRN B HRGHNNARh ol & G, 1S

shows a detaile vi ew of the power take off
of the RIGddrvenows pbropt vigerafraatoil@ariags asserably; FI G

17 sho tailed side secgtion .view of the

inder watrdp: 16 oG e GeRT b doileaape.Stmotai1e. 11

per specti|ge 18 shwa a SideWisle oM &foilkiMeage 89s&HPRIGFAIGN 11;

system according to a second enbodi nent” of the present

i nventi diG. ™ @chows shbekom views ef dpe pfailt ¢arriage assembly of
quoqrspective view of two drive units form ng part of

'hé’undervvater power generation systemof FIG 18;

FI G 20 Eigovis shewsdea frioatvdetailedeviewdef it powppueke-off of the
eneration systemof FIG 18, 25 FIG 21 shows a plan
undgrwgtesPoxved generaiiensysten under wat er power

gener at ife; YERINSAS A8t GeboraVRERAF 1RIBOAEIEE & of the

the present invention; shows a e View o
undanwated poweer genpmation systesmaandn syst em according to a

L SR Nl o el e, SR S, B G erater

power generation system.

FIG. 18 shows a perspective view of an underwater power
generation system according to a second embodiment of the present invention;

FIG. 19 shows a close up partial perspective view of two drive units
forming part of the underwater power generation system of FIG. 18;

FIG. 20 shows a side view of the underwater power generation
system of FIG. 18;

FIG. 21 shows a plan view of a drive unit of an underwater power
generation system according to a second embodiment of the present invention;

FIG. 22 shows a side view of an underwater power generation
system according to a third embodiment of the present invention;

FIG. 23 shows a plan view of the underwater power generation
system of FIG. 23;

FIG. 24 shows a front view of two drive units forming part of the

underwater power generation system of FIG. 23;
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30 systemof FIG 23; FIG 24 shows a front view of

two drive units formng part of the wunderwater power
w@anenzsson system of FIG 23; WO 2005/ 028857 PCT/AU2004/001281

PCT/ AU2004/ 001281 5 FIG 25 shows an foil that forns

part of the underwater power generation system of

FIG 23; I 26 _sh a, siLde view of, the

inder vt 0 ameouBnaR bl ondt s Relinahing Hndeavatss power
gereasiidy sypstemesf FIB2at aad forward funnel nounted 5

thereon; _and 10 FIG 27 shows a plan view of the ]

under wat &J6- pdfvshoysna rside view Sf sthenvrdriwatempewer ggperation

r iV [ f
sysEh o 1R 25 AR B e G WV BRL g mounted
thesdomyvand t op perspective view of the foil shown in FIG
26; FI 30.shows a fuyrther perspective view of the )
foi | Shohl1 27 Bewso,Plan alew Ol sHBndepaless Bopy generation

systdrBWhelvndn At aghment menber  form ng part of the foil
shown in FIG 26; and 15 FIG 32 shows a top secti onal

vi ew of FiGe 28 shewsenpenspablive viemoohaifurtheGendadiment of the

: . Rl PTION OF THE INVENTION FIGS. 1 to 4
foH?E%@wéﬁ?llj deérwat er power generation system 10 that

uses WatFEIG. ardiNssa top perRBectvecliedt ofithe Fail sHdWen in FIG. 26;
underwat er power generation 20 system 10 includes a

frame 20;1Ga 30 hewsoa Burtheirpenspgctie vigw ofstheafail gshown in
FIGP r take-off 50. The frame 20 is forned froma nain

cylindrical body 21 with two arcuate attachnent arns

22. Mai rFIQy| Bhdshaved abqulyspictive hiew @i amdathechn@éent member

centre in hat e n rearwardly fromthe nain
fO"EWQiFPﬁﬂP{:%Ie f%@abog@:m ﬁcgesg?ﬁfsdam ar ey 25 | ocated at
the si dggf3s RGolRi 4 | 'ﬁk@e{fdn‘éﬂ'viéw% the: attééhrREst Retnber

arnms 22 are used to ho underwat er power
shoyemierflG.&2. syst em 10. Cabl es (not shown) are attached

to ends of i e
anchor ed tﬁéﬂﬁu RI ﬁ aan % 0 e

FIGS. 1 to 4 show an underwater power generation system 10 that

uses water currents to produce electricity. The underwater power generation
system 10 includes a frame 20, a track 30, a plurality of foils 40 and a power
take-off 50.

The frame 20 is formed from a main cylindrical body 21 with two
arcuate attachment arms 22. Main cylindrical body 21 is hollow and has a centre
fin 23 that extends rearwardly from the main cylindrical body 21. Side fins 24 are
located at the sides of the main cylindrical body 21.

The arcuate arms 22 are used to hold the underwater power
generation system 10. Cables (not shown) are attached to ends of each of the
arcuate arms 22 and are anchored to an ocean or river floor to hold the
underwater power generation system in position. Alternatively, the cables are
mounted to a bridge, boat, or the like structure.

Track support members 25 are attached and extend outwardly
from the main cylindrical body 21. The track support members 25 are used to
mount the track 30. Each track support member 25 is formed from a track arm
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under wat er power generation systemin position.
Alternatively, the cables are 30 nounted to a bridge,

wh ot/ 028357 t he |i ke structure. Track support nePQEAB25/001281
are attached and extend outyardly fromthe main
cyI | ndr| cal body 21. The track support rrenbers 25 are

26 Y36 fekc R 2f M@K wPihn AR FREEPP” TWEBBR hotes
28 a@bééi%@%‘dl@h&&é cr&dléfo %ﬂﬂcl@tﬁé fre6k & mél &adie 2detail s

of which are shown in FIG 17. Two bolt holes 28 are
| ocat ed ke Bagh30 hehaywmin morerdetaildr it l@ﬁe5tte é(eks eval imghape.

Thesfr?cc,u ?;O ey form%% ﬁéﬂ%ﬁ%@dg ?rg%‘g :#é‘s ¥ r% a&l{‘gla G?zmand

1 s oval ack’
twot Wwshapeéle joinmgkplpteat 83 Jhe tradloB0pn traa&kersé aress38ection, is a

5 t L- shape oi hing plates 33. The track 30, in
rec{a,ng\/\%y-eﬁhggeg,tggbngect, on, is a rectangul ar-shaped
channel .gfAc6r tﬁéf&ﬁhem%fo?mée from tRb WaAgd QQ"EIEHWn‘M PHS. 17,

41, shown i n Fl , and a connection“arm4
and momnengmmamana rTder twer wlings Al angaeanwaidly eplpged withaespect

to Gtd o e Bie BRfindd Shb ARtV cE3pecl b g RBGEE IR Am
42 .fThE Qitd4 5 apd fbrtled FRdmaibr&-alasdratd sreasta waeiroy sR4EE when

in transverse cross-section. Each wing has a w ng
viewed HT GARVAssE Cmsét@dllgn shown in FIGS. 8 and 9, that

g)(;tnﬁggfl%gry arm g@ shovéw?emq{{:@ewgB%éandT%VJnOH FIGS. 8
and 9/ de eg(tevmathfatugh thencartie o?th@@zgigaﬂﬁ ame bl ciomectlon arm
i nclined_connection wn es e connectio
42, g E (e 48, Qe Lha Baniug.dram e iceqnastion 44 plate and
tWOrI blﬁ'f hoﬂ'vﬂﬁ& Aes 45! B0t clisn WHY PRfle 848U used
, g plates

rern orcement ates 43, connection
to m5uratmespeetl\xeomelmfbrctehmrftcplatesotﬁlnEturegias&hsatrmuMed around the
. pr oduce t e, foil, and associ ate ri es of .
reirfREters e I51es e SOOBCTIATL NG (HBISEOAp Anlribies agh of the foil
con%éiléh ﬁf’ate 'ﬁﬁetor&bﬁﬁcé%élfcﬁl é‘ﬁ@ﬁsé&lat%@ \mggt A Qéné@bl‘ holes
desired angle with respect to fo carria

46 a@mnqd HUouglhéh¢ doil C@am¢¢t@@ep|a&éﬂbl'§/h®00|e§h re wsed to

mod il fot BLasEred hnbRoty e hest  HELaniRR M50 o
bot t om Wireefoilazseage heserBbly 60)&hohi iR daigipir FIG@n‘bﬁto 14, is
70 is formed froma C shaped channel. A carri age

forraee fomn .aoqrham SHBPort m%ma@'f Sne 1ap Whaekassamlies 80 and two
bot h‘(i,ley Ll %Gh?gg i s orﬁr%dgpﬁgﬁ{bezelﬁquwq%? fr@% aC-

V\/nee asse roma top s
shalpavll cfgartnah t@mamaa@ s:oaﬂeoﬁmnpla]efb‘r is attathed tadjrat emtends

upw:frgﬁ/s ro tﬁe C aln support r%gmber 70

Each of the top wheel assemblies 80 is formed from a top shaft 81
having two top wheels 82 mounted for rotation adjacent opposite ends of the top
shaft 81. Each of the top wheels 82 has a wheel channel 83 located within the
top wheel. Washers 84 are located between the top wheels 82 and the top shaft
81. The carriage connection plate 71 is used to mount each top shaft. Each top
shaft is pivotally mounted to the carriage connection plate 71 via an attachment
pin 85.
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shaft 81. Each of the top wheels 82 has a wheel

channel 83 located within the top wheel. Washers 84
wae@slhessat ed between the top wheels 82 and t heP€DAU2004/001281

shaft 30 81. The carriage cénnection plate 71 is used

to nount each top shaft. Each top shaft is pivotally

nount ed 0 t Il e,connecti

ot nchien dhE HoHofR iRl ASHma S0 e Simeddh e bottom
sha?t dpebving 4 bettomt whse Vi flountsE oY rbmoﬂoacqa@eﬁtCtth of the

froma bottom shaft 91 having a bottom wheel

botiesushad flde b@ttcamvweedc%@eawﬂa& weeelhdThe chain smqrbmember
T
70 %E'g{)%dr Hn@ngg?ﬁeo%%eéusgﬁg% S V@aglﬁ% tQ#;SI%I ocisd %}g{erén the

O noun botoms

bottdin wieelsed2 aAd tlee bottomashadt Dk tameicthetbutton bbaft 9Gand ¢iee shain
92 and the Sottom shaft 91, and the bottom shaft 92and
SUPPRE MR’ "Support menmber 70. A chain mounting menber

73 is C%%st@ﬁqmtlhaememﬂela 7831R;Oebﬁnedfsahsrthzochamesupport

chai n support menb is connected to a drive chaln
member 70r i The cha|nrsuz34>oeixmen'd:ertl$1eopaeq:tpdetma dfive hbamr'éA:kThe
nnel the top wheels

drivg,shaly 24 Beiits g PP RREN SRR DL pi'acea 3l to

al | ow t hg fs@l khes ¥heeRBRamslS o lthve ﬁSb ivbeklgharml Paeed @ top of
top of the channel 30. The bottom wheels 92 run

themtrﬁpy phatea Pt troallowithe foit catruasecaﬁm@blym toTFun along the
9
oo RAHEBIHNRE S0, TR RN YASR LAESTRAR bt o poce o

thebﬁm}rmehglmer'ﬁhé Gmbtfdntrvlrm?éﬁlslgz cdrenheld Withlr?gllme g:lrmnnel by a
ts ivot as t i e asse

bR g Do e RISYeTb 1g (P WhepTa KEEosDNG Hegalopairom the
chahhers th‘?g%t}ﬁ%ts?\a% & Wdtrk% trfésfdlhEarfri%gb 5@5&#\@9%}0 moves

asse Ves arou d the arcuate seCtions
arounchthe amuaTmeeqztmmof thakeaakf30. 561G htBwshows Fhesshafib8 hpavoting

oo Q8T8 8y SSRGS e TR % o

3g.track 30 and the main cylindrical body 21. The main
gear shaft 52 is nounted adjacent the mddl e of the

ar cuat e Bwcppwar takerofé S0rsfrvn ThEIGRi ho gegr 16 Ficludes a main

[ 7 d cr.i
gea‘?hal n%;@{ (}dherxgoi $€ér(r:]sahrﬁ g%e @s%sg{r?bﬁlgggggrﬁ%ﬁ%z s/ niGunted
via ahe uratkt 3 ahdamb B@in cyidpicakebodypied- oTheSHaml goar2bhaft 52 is
i ncl udes a bottom gear 53 which is attached to_the

m%@tﬁésa%ceénah%m'@ﬁ@ ordh@ agelate sertier obthq Backail hgrmeainegear
51 g@gggéé??fen %ﬁlge TGPt S8 K Afiver? byStleCaRIE Endin' 74 st i foil

carriage assembly 60 moves around the track 30. The power take-off 50 also
includes a bottom gear 53 which is attached to the opposite end of the main gear
shaft 52 to that of the main gear 81. The bottom gear 53 is located within the
centre fin 23

A speed increase assembly 100 is located adjacent the power
take-off. The speed increase assembly 100 includes a speed increase large
gear 101 and a speed increase small gear 102, both of which are mounted to a
speed increase shaft 103. The speed increase shaft 103 is mounted for rotation
through the main cylindrical body 21. The speed increase gears 101 and 102
are located within the centre fin 23. The speed increase small gear 102 is
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A speed increase assenbly 100 is | ocated adjacent the
power take-off. The speed increase assenbly 100

WO p@b0es8s7 a speed i ncrease large 30 gear 101 BOmAE2004/001281
speed increase small gear 192, both of which are
nounted to a speed increase shaft 103. The speed

ft, 1 ted f { at th
subSfi R rEg R et dae HeSRYR sear P BeStethincuded? §haloear
102118 lconmé cledfto t%@eodtﬂﬁﬁ‘géar Vial AicRainh €04 € Thess éfe'eﬂ iRSreadBQarge
speed i ncrease small gdgear 102 is WO 2005/ 028857

geapd )/l Asito® 3p00€ 19225 ag t@b@ﬁ@ﬁtgeﬁfl y smaller than the

connact oY puftp AYEERRRS AT S(F 156 afdTocordE BbiaceifineSspeed
mc:%ﬁeedaslsémbﬁi,asem @mﬁ ptﬂﬁﬂfasééﬁnblysmbhﬁesaﬁﬁesplecﬁv@ﬁutri'pegear
ttom gear. assenblies 110 and

111| sl d) rawr&eerﬁ@ atﬂ@épgﬁé’@opwepﬁ'ﬁ‘éftéa?@ea%ﬁs§%?r=bIE)PCDGGSPeCt'Ve
puﬁ%ﬂgﬁ%%ﬁéqrﬁl ¥ déd?ﬁ'ah‘fé%etoaaﬁ&%lﬁ%é' ﬂﬁnﬂ%gﬁt 4@l 124  The

nounted to a respective punp's 2 and
firsti@amp Esskmbdys p @ kisceincludep astnarisferig@arahtB th@Rk is smounted to the

connect and drijves punps 114 angd. 124. The r '
purigrabeft £k 0¥ Sefdd iiteRet Batad teal Tfhis Roporyisiied 14 the first
purhp&jedrs1 O adchdint 1. PHEPtrahsfer gbbf- 11M® eBRRECted to the

increase |arge gear 101 is connected to the first 10

secpndpuergent 11 2i a2 ehainn! 2615 Eathepumpiis Cennerad ta egturbine

ected to the second punp gear 121 via a chain
(noh%@&ﬁﬂgch punp is connected to a turbine (not shown).

The f oi I'ehelfbilard® awtetafdmddtto th@&)nf@arhag@bss@mbly 60 usmg two
nbly 60 using oi | attachnent plates

foil SEREAMENt AARBAT. pThS daiisyatiag el B A7 A5 agBnegisd to the
foil cthe&?ﬂ}'PS%hé 94 é)ridé‘fh%f é‘%ﬂﬁ&? (fo'lﬂﬁﬁgﬁ’drg b%? ﬁonfl?éta'nafé of the

e an
fonladp ustmjeutol lbg adjasmir iusingothehmedes | ofc Abks Icn:aitéda ifi othie foil
con ect

4 the f
corgaBemPlan 4y ik angest dnd Adlis ettranined byfuirieroys lgments
schar:.t e vad &ty éfrlﬂe Wie AL Hd Aifectbntdihd\absr GdrEnt -

In use, the undervvater power generation system10 is
| ocat ed In20s&y the nndenwater poweregeneratiomzsysters 10 dsklocated

w4 Bt G e e AR € b tahOsy PEfepeiguipr to the

wateddafehheThewaAet eurdntvrts bhehdfoilke4® bad talde A@ EHI” to drive
the track 30. The drive chain 74 in turn drives the

thefiive gain B4 areichthentiaek 39. ahheyiveophajBaf4 gsturmdrives the
ma%éé}gﬁp T in¥haft'dd §5d Bpﬁora e@éﬁfr‘%‘:&”ﬁ@ﬁ%ﬁo f %% S 8fives the

I NCrease sha and spee
speeic irrasases Harge géSr 10he speedt lnomsevehmdil ggaroflORhand speed

58 oL o 0ot Bt Sed ISR R s 01,
speed increase small gear 102 and speed increase shaft 103 is substantially
larger than that of the main gear 51, main shaft 52 and bottom gear 53.

The speed increase large gear 101 drives the first pump gear 111,
first pump shaft 112 and transfer gear 113. The rotational velocity of the first
pump gear 111, transfer gear 113 and first pump shaft 112 is substantially larger
than that of the speed increase large gear 101, speed increase small gear 102
and speed increase shaft 103. The transfer gear drives the second pump gear
121 and second pump shaft 122. The pump shafts 112 and 122 drive their
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| arger than that of the main gear 51, main shaft 52

and bottom gear 53. The speed increase |arge gear 101
waleoozesssshe first punp gear 111, first punp skef/AUlb2/001281

and transfer gear 113. The gotational velocity of the

first 30 punp gear 111, transfer gear 113 and first

resBidNen Bilbet 4 s faF gBfgh Sprolisted Blesh AR e % arive

turkim@itd cigets ele@ticitgnd speed i ncrease shaft 103 The
transfer_gear drives the second punp gear an

second pUMfpsigRdins 2docan hpadyisted spdha h@IQta&lﬁa ome track 30
by 618 40%oks o1 20054 8 &88Bfis5hd. AU2004/ 001281 9

respective punps i ch provided
pressuriFH&d 18askows @ dowee genetatiobi systérm 20 taceording to one

emaETiast &t B BRSeRL MveatinnaoPofer Grgeraare sl s an

anchdk 202d¢sirakidié$ 2bB o8- s@p’ﬁh@aﬂaﬁ 2WVBUA fIRE\PD5, a lower drive
gener ati on system 201 according to one enbodi nent of

unlltm; and aonippendeme iupit 208ower generation system 201 has

o0 1 s 20g RUEGEABLEGUANR P SHBHR ol 2B EPdery,

anchor 202Ukl & rde8.anbhenas igkhown ety altyamd theabehriochor 202 is
ocean fl oor 206. Pr eferablacér O10 anchor 202 is a rock
t

sechfRly fastared o theooreamflaare BHenayn BChefctA maybe formed
frorﬁ c‘?éﬁzé-oéﬁét ﬁ@%\& trfert %Jé?f?r?ﬁ theo\ﬁéigfnp%f aq&\hgg@?l decurely

Fomconcréte or a
Iocates anchock02 Iratontlaet with tHe ocdareftadrd@@06202 securel y
| ocat es anchor 202 jn contact cean

i h
ro6. Folfouabies Hhrg shuely allachad 5 aRERoT 202,300 end as
sho%ﬂ?mqfl@ﬁ% e@&'b|@§ 20%5aréhﬁémo' éwEélcaro&ﬁd aﬁ%hbﬁﬁoioﬁraﬁﬁs 204

free to sw vel around anchor 202. Frane
is adtachetidd eacheaf bales 23| atsar @hdadistal teranodjpstZQQ t brame 204

anchor, 202. .Frame 20 C ri ses. two ri zont
corfifss; v et manters 8 dnii et UBudlg mEdBER 210 Each of
cablédRes F@3afschef baeher ipter&sstioni 6f RHALSHtAPMeMhbers 209 and
hori zontal nenbers 209 and wupright nenbers 210 of

uprighymembears 240 ojffamedOfve unit 208 and |ower drive
uni t 207Uﬁ;5%@ gﬂ{lﬁfoé gnérl dritu @FZ@?%Y’@B tgérg%j tPPame

are attac er en upper rive uni
204S@si éhiM/ry, Fine 20B0area attactieédhtd @ithep epidt b upperddabe unit 208.

S e LA derae o e g L2 5 o
Thlgwl‘a’\gﬁew&é({uggggIr?g%r%g%nbﬁcﬂdtweo?npe f2|0>7<ed2t50rr?zebfl oor
of the daptonallyt framne 204, upper drive unit 208 and lower drive unit 207
may be attached to cables on a boat, or be fixed to the floor of the ocean without
being anchored by means of cables attached to an anchor. Alternatively, cables
203 may be attached to frame 204, upper drive unit 8 and lower drive unit 207 at
one end and to a fixed structure, such as the pylons of the bridge or a pier, at the
other end.
FIG. 19 shows a close up partial perspective view of upper drive
unit 8 and lower drive unit 207. Upper drive unit 208 and lower drive unit 207
each have two power take offs in the form of circular structures 211, an inner

guide cable 212, an outer guide cable 213 and a plurality of drag members in the



10

15

20

25

30

bei ng anchored by neans of cables attached to an
anchor. Alternatively, cables 203 may be attached to
wo c@am2887, upper drive unit 8 and | ower dri vePCmAU2@@/601281
at one end and to a fixed gtructure, such as the
pyl ons of the bridge or a pier, at the other end. 30

Fl 19 ows a close up partial perspective view of
f°"l];9§‘é?'%d?f‘ce unit 8 and | ower drive unit 207. Upper

drive UrEécfQ@ﬁctﬂ_Qﬂsir@&tﬁfe dnive rd}t_@'tdble?%ﬁd IRl domical heRsing
21£O\Ner take offs in the formof circular structures

1 generatema@ot showad aminner viheel {pobshewny@rjeutesyyheel 216

andg BB SeHkds 21%0d arOb e TredIahaL i haS e contral axis a
the Egeritrat iaxtell(@ot sthowe) of eir@dlar istruchratAdl aﬂgrisl rotetable. Outer
ousI! ng , rat not s wn

wheel iaB i BIaE R GNCIR WAPOTIER Hoi the G Bxi%0! diFhlay structure
21 ﬁbiﬁfﬁi&é{ntﬁfof gpeKé‘sSz ?éz osuTBﬁwheélem eﬂilaﬁ&'irlur{é??khéél(zﬁet) sr;own)

as Its centr axi s the central axle (not shown)
rotaié aboututher sameuceniral 2de¢ @otl shownyt afapereratn & operatively

wheel 6 is, . rptatable . .and.is supported, fr t
atiatiEfhtq 11 ceBrbCafe o stithiy| qf SRR St F 20y "Fhe generator
conYerts ahé trytalibnalPenergy 3 Circ@hf struvtfe R 12 dtoaglectridarénergy and

wheel (not shown) ‘rotate about the same central axle

it wilhbe anpsegiptedathgé e aeperater bpeAateleelrigal aulpyt sable; attached

thegé}q_ ﬁ?ﬂ{rﬁﬁgp&ﬁhgogﬂﬁg%@&ﬂw) eﬂra{gﬁ'érdré('r)ﬁltegz%tfegtngwé&u?r%m power

€ generaror converts ner gy

gerdrafion systam 201 do tanr ared 1df uset such as tariet@dte esileigoyr commercial
it, \Aiitll be appreciated that the generator has an
eleglfigghgridal out put cable attached thereto for

transporg t cH{a a
Por¢hmidal HSu&hés%’fesm‘bgl&tf‘égbgWé’ RABELBE ShdneyY gfﬁhgfsators

power generation s an-area of use su
subsenuemt eleoirical gndior muerhanidahicomplopents fram darndge15As can be

sol P 10 4P feEAal o sEBl DG S H A tctre
is seelRMafthehdd & TreMEEEmRs. Aﬁddﬁﬁ’dhdmg, fraRR204 ehbGres kRat Efcular
out er” edge of conical housing 215 of each circul ar

strupturest1ir are spacastliew gach othen dnl the configuration as shown without

LL] I r hat..circul ar

et Bk LR RPRAEE 211 Wl °1) %

conf i gurRéfeaingato ghysewdriviet intti28, aiDotifee gdidy ealsie 213 encircles

bet ween the circul ar strEct res 211 varF{eiJBc?._ Ref err.i n%
thetRaiupheircular Stiugiires 281 that futbpagipfdePratitveyait 28. Outer
gui?é‘%'a[)@ 9%$3 cPH?ao?@'tﬁe Blitet et 31 £ é%fé%i?&lgrl&tr&élgfe 211 as

ormpart of upper drive unit 28. Quter guide cable

shai8 coidditiemallyheanoinner guidel cablé 242 eacincles rionemmwheels (not
shoSV\t/r{)uo téjarc% §al% o?sc’:ircular structures 211 that form part of upper drive unit
208.

A plurality of foils 214 form part of upper drive unit 208 and are
attached to outer guide cable 213 at one end of each foil 214 and are
releaseably attached to inner guide cable 212 at the other end of each foil 214.

Foils 214 are spaced evenly along outer guide cable 213 and inner
guide cable 212 and are able to operatively turn outer wheels 216 and inner
wheels (not shown) of each of the circular structures 211 that form part of upper

drive unit 208.
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shown. Additionally, an inner guide cable 212
encircles inner wheels (not 25 shown) of each pair of
W@ R0os/0bses7 st ructures 211 that form part of uppeeT/dURond/001281
unit 208. 30 A plurality of; foils 214 form part of
upper drive unit 208 and are attached to outer guide
one end ch, foi 214

ble 2
Fel easedb 4B SeREFAE Tl U UBR 2B srustyly the
sangé Bsluppef dafe earf2oBoi | 214. Foils 214 are spaced
evenly al ong outer quide cable 213 and inner gujde

cabl e 21lire£ﬁfabb{s i 4 ae mpde rony aylpntanchhayg arigid bent rod

R L e
discligsed bHEIoW 2QptionélIy, Ofatié @I&SfiféyP@'/n%ﬂ@QﬁrﬁChliﬂSilblel mdterial

othg inasrTHg YT Re & ee pEsisr the 'ng%tﬁmattvsy Toils 214 may
be Ha%fegt(grglé’ mor@rigRi %%ferﬂa’ %ueﬁ‘%‘é fldePhsy | HAs@R) S fitser ognposne

rigl rod “(not s that enhsur'es each 1J0I|
orthe likerrectly ori ent at ed as will be 5 discussed bel ow.
Opt i onal oils 214 may .be de froma fle
ot er 1 alF G A 0SSR st ST Bdwer BPhialpg SRl 201 As
carfbe 586€n | folie 214Igrefridd bulatdlyf Pdrhuppbf dAGY deRReESEand lower
froma nore H%d mat eri al such as fibergl ass,

drive: deiee 202 duepfer theopigssuiescregfed b the Flew f eaiezdn hdivestion
pergeﬁdigﬁla\“tﬁv‘fh?f c@% ec‘t?i?ﬂeé {Heo r|§é( 31‘ 01 NdSay ¥ |s°<’1‘2 are

e seen protr e OU rom upper ri

shodaVvirc EIQO088 amdl FiGwe20 dut \itewillebe t‘@p?@ét’at@dethho thdre WI|| be four
re create the flow of water in a direct

rovJ%é?efﬁé Rifiiarea e druss B%6es BhenrerisSuiena FIG. To.
devi ces. IBE?E ?btuef gélb) ra%n% &eﬁgg%g&fﬁl&%marﬁa%a of the

FIG 20 CI at
ocelaouwhereotherefaré strosg, cwmstant cmwﬁsdr@pmrtailvu peweagehagation

t
sys SRR AR 0 P tLotS oh S0 ng Sias agpa phfowing
wategean where there are strong constant currents.

Optional |y, power generation system 201 may be
anchor ed®ewet gengradonfsystamn &t tsr positiened isuch dhatatheaflow of

wat%o % %@&gmgm%%reﬁ%gﬁﬁtgaﬁ%&ﬁ@ 'rcg’%)%gt[oz}mofg%chsupper drive

unie@M8 and lewed drivieeuie20 aslsabwhdntF@. ¢80ss section of

each upper, drive unit 208 and |ower drive unit 207 as

shown i rF s 14 gct as sails and the movement of water perpendicular to
the cross section of each drive unit causes the foils 214 to move around each
drive unit in a circular direction. Hence, the movement of foils 214 in a circular
direction around each of upper drive unit 208 and lower drive unit 207 causes
outer guide cable 213 and inner guide cable 212 of each drive device to rotate
each circular structure 211. Additionally, this induces lift on upper drive structure
208, lower drive structure 207 and frame 208.

Importantly, the direction of rotation of the foils 214 in upper drive
device 208 is opposite to that of foils 14 in lower drive device 207. For example,
if foils 214 are rotating in a clockwise direction around upper drive device 8 then
foils 214 in lower drive device 207 rotate in an anti-clockwise direction. This

counter-directional rotational movement of the foils 214 on upper drive device
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Foils 214 act as sails and the novenent of water

perpendi cular to the cross section of each drive unit
weausessshe foils 214 to nove around each dri PE@T/ADNR@M04/001281

in a circular direction. ce, the novenent of foils

214 in a C|rcular 25 direction around each of upper

drive unit ower drive unit 207 cau out er
208 Golpateh with aenfais; B, Of JoHe™ cdriyeh deyen 207, bRiehtes the
rotaiibhae foRBsCapplied % a;scﬁ/veregehe@troﬁuts%teﬁi 209t gsea2dhole and
Additionally, this induces lift on upper drive

ensgires)dhat @0\"@0893033'&?@” dRyistem s2%cr1emaén&mmmedr gprsectly as

shopl’ AUGRASIR" i 205 48 it iRl B0 Gl arivg unit
208t HGWeﬁfdrfv@ usit1207 rarldoWemelrdode dewtieanitie, fiher205 assist in
if foils 214 are rotating in a cl ockwi_se

progRngLi {orLRRas Siftve 2081 ower Graus Wat 07 Red fraree 284214
in | overs %tr\é‘iaﬁm%\’é CfSnIs’-%ér r ec%}ﬁef Rridd K 208 aﬁ‘ﬁﬁkIWW%‘? drive

di rection hi's "count er ona rotation
unitn20/ebetht rotdted lire a fobd dksvise] directiampthen tblene\mould\becaa nkél);lockwise
OOSQ 28857 PICT AU2004/ 001281 .12 20 gﬁired f}the .
rotatignpt Tortg BRPIESAY RAWS/e 98BS LGN BYS %@l e§AYsiag the entire
sysfé?ﬁ% iroR®d. rPefsToredRRIch il LA 4RMIEE r88 IRGEEEHEWN)SESErRitire that
as a whole and ensures that power generation
the sfydﬁ ere zonrefstﬂnallmed)suermttlaateth\eydm&tarquratthes Hove devices in

e R oA SRR | 58 e

207 and Ag lecﬂ&ﬂy ni‘elmltlbhed nelle 218imay B@Emaaé ifi®im @aMmore rigid
ift to upper drive unit 208, |ower drive

di
mafawial apd Peake wouidbexientated sush thatifie @rredirptation s iduced
in upgteggg LM zﬁﬁ'éndzl%e?‘ﬂﬂvé BRRT20FT 1 ve unit 207 both

In a clockw se rection then there would be a
net cl odksithee end aifdbilo244 rfedrraseahprpahtmadotqommer guide cable
st e entire

21205k AntorRISeuD) et ieel fiatishoyd of il AR et the
f0|I§ Geﬁd?:?nuermt hREr ghtb% EQH)IESQW € Ilﬁﬁbftﬁﬁﬂ)} ythélélﬁﬁﬁfj edbk foil 214

y nove around the drive devices in
secdeejy raétactjed de tauder. guitie cabtal ZaaatremaMattamch Ibtemweoas @ach

foil 534 safiey AT 5 Mol OGPy B o 2 o

out@rr gardteab@@lesm réfainst Sachyd and th@téﬁd @RtatBed NGUBREr guide
in upper drive unit 208 and | ower drive unit 207.

cab)% 21Redetqghes angt repttaches e‘%"@&@)éé’@ﬁ%feafloﬂa%%dfat@'ﬁ Away from
ea %,Qﬁ{r%@ tur%122|1coms into contact with i nner wheel
0?not S OVVnu)%

cifcular structure 211 the foils
det ach fRreferablyethegdetdehmant en@ t€-atthopmentof éaych faile214 from

inngrgide s98f 21Aimfechiaed Bl chan Beven Bacherioabones fovics that
trarfspoRs3fe %E?%’cﬂ%ﬁéﬂ\djoﬁorl%uaﬁoﬁtthéCﬁdt’f’iteof?dﬁacﬁrﬁéntet%%efpomt
of re-attachment.

As previously mentioned a generator (not shown) is located within
the conical housing 215 of each circular structure 211 and is operatively
attached to outer wheel 216 and inner wheel (not shown). Each generator
converts the rotational energy of each circular structure 211 to electrical energy
as is known in the art. Hence, the movement of foils 214 due to flow of water

perpendicular to the cross section of each upper drive device 208 and lower
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outer guide cable 213 renmains attached and the end
attached to inner guide cable 212 detaches and

wOo easnzssbes shortly before foil 214 travel s avegT/AU20w/001281
each circular structure 21%, Preferably, the
detachnment and re- attachrrent of each f0|I 214 from 25

bl 212 f |t t
driverReied ST TSR A HReL MO HOrE HE U Vo aet SBRUG) and
outélnﬂ/h@fal ?%‘ lof 246h fc'ir@ﬁl‘a? Qﬁu@l@'ré‘m@farﬂﬁﬁécmhtdr%bh%own) in

OI nt re-attachnent previ ousl Yy ment i oned
ea@ecnmumratrumue 2dHomanverts tlnlecfat%enai engrgy te plechiosl eaﬁrgy

opor at PVEM Bie, SB6REG A sfth Hicatiba dandtfby' Bl ngve an
outisherld Wwilldie sluetivally EAtichgdrtersat areac atwdidhsthieh€lectrical energy
rotational energy of each circular structure 211 to

creales ¥ PRWET GRBREONAystem RAdWlline usRd. aSuch @spas mayHiaciude
renfR OiTRES of o%%érélaﬁﬁéwgl'@n&so fllow of water

per pendr cul ar e Ccross section of each upper drive
devi ce 20ptierally] amethahOpaid06f @Zige SdeRCEs ASEﬂﬁl'élyO(ﬁésaeﬁed to
07 ca s_an erative rotation

anchigr 2D2 i EdiRBar GRSH 705 TBY SOREPalt Al oy Hase et system

201CI TRl ﬁélr oF deGicds fndyl beaBEateRCatitRRe baldwW of 'ﬁ@bltﬁep!ﬂﬂb of the
in each circular structure 211 converts thi

twordyiver deyiegs @&ﬁm@?dtf@r@hect rical energy It wi I | be

a5 ot Al bEprRERELRER 2l 6Pl RS PhE: gttt fystems

201ahRy 15¢ asbemblddh®itelexehr paieér @aﬁreuon Y SRhe 200 Yoy close
generation system 201 will be used. Such areas na

pfO?"ﬁHWuWéh eastbothesi | Addisiopal e@mngensratwstgmﬁd%3/1 may be
I devi ces, securely
adc@@l t'togﬂgééﬁthga@%@érﬂﬁéalS%Efavrﬂf;mg{ﬁ?\ét@;sonal cabl es 203, may
form parFfI(bf21p$)‘mvs gehnizeainito2n & gs taenalterfatv@El to fhiei wpper drive

uni€30h e it eier e Uiy 2477 oEscsledc Showiosiivgeunt 218 has 2
plufdifyebifoils 2 1% bl frétRe 2120 ﬁﬁiéi"aﬁﬁdé ga&kezmz 4l bt lide tracks

power generation systens 2 be assenbl ed
22%ach power generat| on system 201 bei ng in close

proxi mt dition ener at i _qQn

Byetems MG R7haS 35 EeRe L bol PR loff ot bl o
mef®eRd|d THeC fuirtien -of Frdme 2R 0siBOSofferdsil rtltb dridd &irits2 #® and

alternative to the upper drive wunit 8 and the | ower

ensyre Jeatuits strogiural detegri ewnaaia%éntaeh e wﬁht agigliethpegson wil
ap@%%ﬁ%@si%éﬁ%ﬁ&ﬂbk%e@ﬁ]ct a (/Qnﬁf(o?r%ofﬁrg%egﬂdjﬁat serve the

ter gui trac
same purpose.

Two support cables 221 are attached to frame 20 and offer
additional support to drive unit 218.

An inner guide track 222 and an outer guide track 223 are located
at either end of the frame 220. These guide tracks are semi circular in structure
and are located such that both inner guide track 22 and outer guide track 23
have the same center point. A transport device (not shown) is located upon
each of inner guide track 222 and outer guide track 223 and defines a semi
circular path around each guide track.

A plurality of power take-offs comprise part of drive unit 218 in the
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20 Frame 220 is a truss-like frame fornmed froma
plurality of nenbers. The function of frame 220 is to
w@bdos288spport to drive unit 218 and ensure tPEI/AUL®4/001281
structural integrity renai intact. As such, a
skilled person wll appreC| ate that there may be

ford gy 28 skl el bRl of T 2295 1Akyd thf Fagulipas are

nottshoWnairer 1% Zalmé Qéifséh skakd 'h'tﬁéédrt aiPappreciate ‘ﬂlﬁétV@JIIeys 225
unit 218. An inner EUIde track 222 and an outer i de

willtarg droynted Hyeneapsioban aim, Husheproliigionf or: similar g ta@.nswn
frorﬁrffa?ﬁ Pde tracks are semi circular in structure and
are located such that both inner guide track 22 and

out er guA deneratok (28 sibvirgvie dttechednte ez ef dpioe gulleys 225
transport devi celngnot shown) is | ocated u each of

and gaeh g@ﬂ?ﬁﬁéoi fsa€ ZtQZCWG’%(Rt%tI'O i€He"Y ﬁ eﬁr@aéﬁ@ergy It
will p?[{}?ﬁf;@te%e teSbI’i ?Hh@{(at@ﬁ&h 5 QEBicafF finieY ﬁ!)ea Bb%kgnd

Ity of powe sconprlse part of drive
unit 218Ai guidbecae2@09/ expEs REUNYUINMLY9022B1in14 single,
s 225 rot,at a unted, on

i BaitEAne B o0 ErSng Bt eRbiin g peb 2T Gontacts each

of rﬁlﬁre§§r22$kahdi eslheld Inhplagetdud td thRPRIres Ip@é\ﬁdé@fﬂy thiel feP¥Pn of
wi Il are nounted by neans of an arm trus

gun@e cqanb!fs i18rexartest Hpparthe Lmﬁeléﬁuéa@e & ptﬂlema%an?umm 225 is

mo@eﬁ? g?@tﬁ@é@ angéqé% £ 26"&% |5%|éastetda§dj§% 3 Pﬁtgﬁ%c%st?ﬁf tehision

gener at or 0 conver

w1th|nt@|id63cwileerler gy to electrical energy. It will be
appreciated that each generator will be electrically
linked tOgesaRee alignmenidinm F24cemtactayde,qabirid19 ‘and are
: at
ooREELIAP AR 226 Rotbded (BRI ad PUIE 2282 Pl men
idlegm@24 diSplate rgulndleeyabmm&lsdcln ghateisdable tplpess aver drive pulley

i ded by the.t f gqui de cab
230 38 i s e SGareso B 1B BPnBet TSP 28, ey
225 is Arwﬁamwofrfawmi a8 réléa%atﬂf%ttaeﬂed $o @Uﬂﬁaeé’atﬂ@ 219
as to retain constant tension de“cab

at either ener @feea@ha fail al4.grfireattachimentdevige dom aMWQMISdI@cated at

15 |l ocated upon frame 220 between
elt%?%ngﬁ%%gﬁgﬁlbﬁgul l ey 226. Cable alignnment idlers 224
di spl aceTtgufdtionbdfedrBEOunit @118t iBahei samdlag Gsparadrive unit 28
over drive pulley 230 and then back down a?aln SO

and loweridrvayicoh keeRad ganysL Bat BiegmOKEmEnt 8 Welergrast foils
214 RhliseL bt Mg 364 ERARRAR Whith! GRS JRdEabife 835/t Rd%e in a

fixed path.

Foils 214 move in a straight path between the inner and outer
guide tracks located at either end of drive unit 218. While foils 214 are moving in
this straight path they are attached to guide cable 219 by means of attachment
device (not shown). However, the attachment device (not shown) located at
each end of each foil 214 detaches from guide cable 219 prior to foils 214
undertaking the semi-circular path defined by the inner and outer guide tracks
located at either end of the drive unit 218.

When foils 214 are moving in the semi-circular path around the
inner and outer guide tracks at either end of the drive unit 218 the attachment
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at either end of each foil 214. An attachnent device

(not shown) is located at 20 either end of each foil
wQ@1abs5/034887 f uncti on of drive unit 218 is the saPET/ay2004/001281

upper drive unit 28 and |ower drive unit 27 described

above in that the novenent of water past foils 214

causes t,he foils 214 to,ovye which,causes guj de cabl
deBRT6G HESHTls Broved, el 1R ffensRataries SaP hdinf friated on
eadht Tnﬁbgbhid@aﬁrbclbgtm élter g[]l@i%ftra’m@ﬂ’s{t Q._lporgébrﬁillﬁleti_on of this

tracks located at either end of drive unit 218. Wile

serpigrirosiar: path ethgowittaghment tdevicest (gt gshown: idetaghesafiom the
' 2 Y. of c te . .
warfib 86 0ich il ebeeARs ool GaBRE 2 o0 | FRRERG 8B ol 214 s
agdimgecafeivaltativshte theayuideasdble @d9aft edthen ehdi of thédoil 214. In
.detaches_from guide cahle 219 prior to f i]és 214 30

th'ima)érff’&?%”ﬂ '§‘e"1ﬂ ol path aro Cﬁ'”@e’%’?'hg by the

I nher a I r i |

the dri \r}gwﬂﬁlbfg ag%gﬂ.; a%tejntﬁ? {;ﬁesﬂrm ar%@\;r'r%é\;i(ﬂgeglhn&?ﬂerﬁgy be
a chaimi drier mechanipat tievice that moes thenattachmientudesicap,iatid hence

the fofS e arouls St iteyeans, Shist) afecidia aBen e fai 204 are
detb&ifdd Frointhe! GuilBvesbl®Y2 1die AksRansly, daKsset (dice may be

(
shown) | ocated on each inner guide track 222 and
corpprisad ofia geries alwheels or tpamnbe arasinveyeonbelt typeidevice.

sem - ol 'K Bltadfhint d8idl LS UERN) IRAGF of Offer I B foil 214

det aches Trom ransp € and reattaches

is of ai fdem Girhilar t31tRat fdanden sddift dhairlifts2 1#Fhissddvicgha$ a releasable
securely atfached to thgsugui e cabl e 619 at ei% er._end
clamping, meags| fop gitaching ap ing dfana the Quyide cable 419 and a

mefh6d ofﬂﬁbﬁngrﬁ&wgeﬁ 2 é’1§m§€8t o&itfon 1o a%%llnmgﬁt to the guide cable
appreci ated that the transport device (not shown)® may
andan apenkdi positidny forreltelasinigcthie attachorertimeams)\varsl heece the foll

t achnent. . devij ce and hence the foils 214, around
21‘?&'@"? gu'gﬁcf;abfﬁéig'gui de tracks when the foils 214

are 10 degiafilapto fowdndrive @it 267 anlluppét Arive unit 208 described
Al ternatively, transport device nmay be conprised of a

abayer itee foils ¢Adeafsdive unity2h@ ase alignedde hamess ype power of the

leyi The { ' t 0 ; d
moffil e i pd AR, o0 BFnkHeY TR GRS lses e
foilé Quado indudel mbiémenhef glidéicable™1® TharingévdIASnteof guide cable

rel easabl e . clanpi ng neans for attaching and detachin

21% caupeneolglion ol daieys 224p and thisiEtaiem i convemed rig electrical
ondiGh B EABRIABESA R an R ARG, 1 1e OV e
at t achndhwilimbenappracatéck tivat drive Goit 2182hay reptacet losver drive

unitgblb'?%n%aubdp%rzdln%é unit 208 in power generation system 201 and as such
may be secured to the sea floor or bridge pylon in the same way. Additionally, a
plurality of drive units 218 may be arranged in a farm in the same way.

FIG. 22 and FIG. 23 show an underwater power generation system
233 according to a further embodiment of the present invention. FIG. 23 shows
an upper drive unit 234 and lower drive unit 235 which together form part of
power generation system 233.

Similar to previous embodiments described above, power

generation system 233 has an anchor 202 securely attached to the ocean floor.
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Simlar to |ower drive unit 207 and upper drive unit

208 described above, the foils 214 of dive unit 218
wae@satdsgned to harness the power of the 20 npUI/AY2004/001281

wat er of, preferably, an oggan current. Thi s nmovi ng

wat er causes the foils 214 to induce rmverrent of gui de

t dy bl
Powdl aeneiAtian SISIaa e Somehan gotnn Ses dout palles 2Us A Mg 204,

an h?p@ﬂ SRl Uﬁi@|234ed1ﬁf SXO\Dé!r th\?é Gﬁﬁ%@ OC §ble8 Zi03saefastened to
ached to these pulleys. be appreci ated that

anathor 2822 m‘tpngwdrﬁwacbma@&ezvbmd Ocmeura/te/elyzattmhad tedrame 204

o BB Rt B RS0 BB NG B T e i

23PaiedBeuRiddosn frantd204. avxedmy&auy\cwfm i2884ds Inyouraed on frame 204
plurality of drive units may be arranged

at githef pad agfhowayto hqlp;stapzllzgrfﬁarpﬁ(g%z@cgﬁ@w gwts 232 and 235
d t t
:ﬂﬂr fL‘g’f‘ /g o&%ﬁfak@eaﬁ fl fh%”froi@hf@ SRR RV | @a&lé}g 237 is

I nvent1 on.
locstbdvat either andugfpegppettrdrive umi 23234 dride lshaftr238 extendsiftom a

cerdial paHopaat Sadiive Ay ol i s e AT CE S b Pafalptable

witiRBAVE guﬂ@%@@? O&A YdfistRRnE UEIEEiE Foltrsd ¥ &I Und28Rframe
securely attached to the ocean floor. WO 2005/ 028857

203rattjaseneacio@itive Ipulley 234 and axperativedy, attachesneas drive pulley

257 35 it AP, ST, FECAER B, ol A2 of e

extérdutes a&% B Oadmnetedch exentableZid?239 |s)l@c1&§ f@tstened
each cable 203 and operatively attached to fra

to fgﬁm@ HO4apd de pepesite end eheach agn&3803 fasigped te) ﬂT'V% shaft 238
suc?{r{hgt g@%ag &Iﬁeg |gq+ ¥§iatthit 5 235 are nounted on
ramne 4 d nal

afin 236 is nounted on frane
204 at Btteheablerw'm%&came tetescopic suchbthat zhey rcanealter the

anglin o G GIVeoshl RRRONE (RSt B fPBYE 39F and heack ppethtively
an&&ﬁ@ggg@r&dﬁvemgzsgg ve unit 234. A drive shaft 238

ext en froma tral portion of each drive pulley
237 wi t A espedckdt i24€ lshattacm&obenengirwetdtaéblzas bedween Hdrive

pullfyd el e 207 ,5e%ost 23 I BefaBle iin B S 2y S is in
meghghieMeomimyRicktion wf@?uﬁaﬁmﬂwavmwéﬁaeu 2423%nhd pum shaft

frame 204. Preferabl he adjustnent device is in t
246. o Rurop Mﬂoha%msmbu@a&e rapeztyge tioat aHmN%fwaégrcto flow wnthm

purﬁéi%ﬁjablﬁ?dd?trdna%?t éiﬁnr% faasnt ﬁes&? loaHEt C?pte(gture.

and t he oppos eac Fastene

AttaltHede te hiblet o288t alﬁrmmhoﬁ iwtnpsimf‘lt i238 heset (not @Hdven) for
to rotate. Extendable arns 238 fare t el escolﬁn C.suc
conpminicaling Watgr Anger pgssure away from power generation system 233

as will be discussed in more detail later.

Optionally, the sprocket and pump arrangement described above
may be present at both drive pulleys 237 of upper drive unit 234.

A drive cable 243 encircles drive pulleys 237 of upper drive unit
234. A plurality of drag members in the form of foils 244 are operatively attached
at spaced intervals along the length of drive cable 243.

FIG. 25 shows a perspective view of a foil 244 that forms part of
power generation system 233. Foil 244 is a rectangular member that is
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angl e of each drive shaft 238 with respect to franme
204 and hence operatively alter the angle of drive
w@uoseysss237. A sprocket 240 is attached to oneCTHAUR®4/001281
shaft 238 between drive 2Q-pulley 27 and frame 202.
Sprocket 240 is rotatable mnth drive shaft 238 and is
nmechani cal. nrunlcatlo

defhiined 15308 Sl RBIL rakepe. kel 28 BATBHLo R dighd, material

sudh”és'ﬂli%nﬂﬁ@r‘nt ﬂbérguér@t oradhteqm% \wbﬁrraﬁ@ dfl A chhiehit @rmem are
41. Addi tional Iy, punp 241 ha hi gh pressure outl et

usealp&atqsnnaect fait 28#eto dove r@bi@tzﬂe?t dpaeh @ttacbmeptirginp 245 is

socFll BRRPSHE oSN o205 AT B B8, 296

secuirély fasteded to deiee cbblenmmtd&feamthef ehéfof thdaimrealsl Vin FIG. 25
sprocket and punp arrangenent descrj bed above nay

foil 8@%%%@ affachpent afT%éhamrlee@tgaoiw terfoll 49 Hpwewer, as in
FIGJ?’?t %éﬁf Q%pﬁeﬁﬁ}ﬁif?uggga%éﬁgrﬁﬁura?l tyawfd S?/Zg

menber s H’neferlablyr toils 244 A fl}seciztbdfam@wmm!raxma/’e\#@ Optionally,
ched . at . spaced intervals the | t
foil PG e e PHRA i @uBBet At 247 18, s T Qedhrgy aligned
optin@ally. 244 that forms part of power generation system

233. Foil 244 is a rectangular nenber that is
2005/ 02dgBverrdriveaupii4iobag similar teatwesda uppeas @rlve unit 234

s B ABOUL SN 50 S, 6 ZE b B, b Socke

arrgigemention RiwertdrveiMn23Rigcald G the dfes plileyc 2BN @t is on
foll 244 to drive cable 243. Each attachment arm 245

an ppposite sida of fragieRRd todharPWhA ahd gprasket agangement on the
ari By, 55F o Bt 2R o 30,0 Uichatly, BB RIS, 457 on

updevidrive4dnih 284t and favwexcdnimentnihi23d m&thaneeaaetpradt&I:dartcbpump

foil %é4 However, as in FIG 23, each foil 244 may
assgRYY filled thR™Rhnent arms 245 attached. Preferably,

foils 244 aqse, f::isxﬁ‘\?I Zér@v@u‘saémﬂ%:%méﬁﬁs déderibed above, power

ptionally, foil 44 may be pivotal on support arns
gernstatiorosysteor 233 FSaMnme@ﬁdan@ l@bﬂ@@mdf flawingpvatenisugh as a river

or iti1Gia GhhsEnkhbeart St  ThEKOR of faferihtists fLEH4 to move

and:h&]c@%petétﬁreg“mwdnﬁ@E:QBléeFo rodateaareana theie tespydive drive
drive unit 235 is located on the drlvegpulle 237 that

unifssinod fixgd RAPosThe mevement ofr dive oables Z4heapsaspadatation of
o APRIREL 231" ANREREL R0, 1P e KR LI 2887 o, cach
spraéket@40 is rotated and operatively causes each pump 241 to draw in water
adjacent the pumps inlet. This water is pressurized by each pump 241 and
communicated under pressure via the pipe attached to the pumps outlet.

The pressurized water is transported to a land based power
generation station that converts the mechanical energy of the pressurized water
to electrical energy using methods well known in the art. Optionally, the
pressurized water is communicated to an oilrig, boat or an enclosed pressurized
housing on the seabed adjacent to power generation system 233 for conversion
to electrical energy.

FIG. 26 shows a side view power generation system 233 having a
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upper drive unit 234 and |lower drive unit 235 may have

a sprocket and punp assenbly fitted thereon. In use,
W@3005/02886EVi ous enbodi nents descri bed above, pRPEEAU2004/001281

generation system 233 is | rsed in a |l ocation of

rovvi ng water such as a river 20 or within a constant

The fl f t 4
Rl BERand, Adear Pihuis) 28 Bloube Brecedh o WG 231 Shaws o
plaﬁr\ﬁewceftﬁwerr deafenatdn $@stdhd 283 HaVirdg fdrivafd ffum&,d 247t And rear
The nmovenent of drive cabl es 243 causes a rotation of

fungel 248 mountsd thepen. aharwasd fennel 24 ds lanated oaamupstieam side

of AL Zgﬁvllé'r'sg?gar ﬁﬂﬁghzggi%fﬁggﬂed[zérq 8| &O\Xlﬁétﬁéa‘?ﬁ ?cﬂaggf frame

operati ve uses eac raw i n

2. Referably, réheﬂmmfp24$ ahdtfoerétdSumaéI@MI aremegstedioneftarpg 2.
each pu 241 ? %%ommm cat pressure via

i pe ot tRHEE fonal 29 RSLICaE TNRS! 2R Edh REsiheT Bhmss the
flov}l"Bir Ratdrio! |ﬁ@r€§§’8 k& Qelbeh)aof ﬁié%gt%?%j tl'%’W%fmtyQ)‘?'?ﬁ%?1 gh{/é"ﬂlnlts.

station that converts the nechanical energy’ of
Th|pmwease inedatesatvelocity ceslltscnra mare eﬁemtg/je gmefgtlmsymem

wat er 1 Norsieh Bendtation SalstBi43d e BaatoprotaRecal Eneray

tak€8 plareest # pofttHehots froRPtd gﬁw@ﬂgéhﬁaﬁﬁﬁt@@teﬁlﬁm@@e%s such,
to power generation system for. conversion

povgregeneration systegy 238 @il haves leynenaintengace icostpduerto the fact

thaf 38" SEEERA L ENsT] daRieRD sl ag eHAIaRE are not located

undemvatdr. 248 nounted thereon. FIG 27 shows a plan view
nerati on system 233 havin

of power_ge for | funnel

247 and $Igg\ar te prRWPUS 2anbadiments. tah%'g m?—é’l”\\(ﬁrtﬂ“ts may be
! | 2.
b 5| 1hORALE e BagitiyAT ey 1 foroplihe ain?

si de of FIGHBR2853Q shewepenspbtive viesrs dfiansdcandiBembddiment of

. f I d f
foity gAan the ST af fl 25t CRAL ESb et partad T deakainugistem
233 e afhﬁig Grferﬁ@érer iy QBOrﬁé’é% tp'&ﬁ Mﬁ'v\ﬂﬁgé }253IfA e 251B, a
water inthe vicinity of the drive units.

stabilizatiansin 262 wadan aacunent member 258n a nor e effect ive

o oat | on V2R IR and o B e SBRGER ot 2 SXGET G ghbfher s
sthWh ntStaerzét&)rf rnmszhexu@mgrfrcgﬁrthéahte@mdmt @ﬁm&ﬂg% 2%6A and
power gener ati on system 2 have

25R ﬂ@i%?m wiass2%lfe and 4B ?H@tStal?'H%ﬁt'ot”hfén 8|58cqrﬁule@|gra"y
fore et o o o SHA"rf 2B e, (oo Skparately from
stahilipatioralfint 52 fwith istabilization fimy25% being securely fastened at the
intersection of wings 251A and 251B.

Wings 251A and 251B and stabilization fin 252 are formed from a
lightweight rigid material such as fiberglass, plastic or the like.

Referring particularly to FIGS 28 and 29 it can be seen that each of
wings 251A and 251B have a tapered cross-section. Wing 251A has a leading
front edge 254A, a trailing edge 255A, a bulbous nose portion 256A and a thin
tail portion 257A. The cross section of wing 251A is largest at bulbous nose
portion 256A and tapers through thin tail portion 257A to a minimum at trailing

edge 255A. The cross section of wing 251B is identical to that of wing 251A
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15 arranged in a farmto increase the capacity of
el ectrical energy generation. FIGS 28-30 show
w@enspmssi ve views of a second enbodi ment of POI/AB204/401281
in the formof foil 250. Fgig 250 fornms part of power
generation system 233 as a drag nenber. Foil 250 has
a _.pai,r,of wings 251A and 251B, a stabilization fin
desfﬁge%ﬁa O¥% attachnent member 253. 20 Wngs 251A and

251B ar %tfmt%e%e@%ﬁek@nﬁgQ‘rcﬁﬂoétBSﬂlzétﬁ)n ﬁH%‘B at an
Stabilization fin 252 extends fromthe intersection of

endyvdisiel Zemawings 233A a@nd 35dBer AF ghownn@itagbmantmaenber 253

seci@RTast Rt 75t oo/, ate 2433 ebllef Relgtion stERf 23,
separ at e |GS Bamanst 3dishorakttachrhent Aveinbét 253 in more detail.
stabilization fin 252 being securely fastened at th

AttaomefteMmegiaTon4 s fCampRRes2 81 Airaight feft@ Zhth #0281 ld-shaped
secﬁBH 2591 By @Bﬁuéél%g Bdrfich | Q@ i§ T&H@g HFGf §trr§1§hf‘sectlon

ght'wei ght mat er | a suc ass
2580r Gdreugatkda pdmbrerZ&Ong baatedcwitbml ytabdlzﬁtlﬁs fi2182521dami) helps

secytelf gk Sy Sikioforss Haretootrertbly, Heafzapn Bt 252 is

forﬁé@@ro@ﬂ@%o@ﬁfb‘éte@ ﬁdrﬁ’cbﬁ 1269 Sﬂ%ﬁa%@@%ecﬂoﬁLQQPUSAIEB?EStNer,

portion 25 hin tail portion 257A. The cross

cor&@@tedmodfom\ﬁﬁ@ cﬁesmlglﬁ seqtigas4S&ais Matﬁﬂmthmsetabmzatlon fin

j 2 : r thin tail portion 257A
25%)%&#335%'%%%% a‘{'}%gﬂsgi’&tenég@‘g&%sw The cross section
of W ng \2shaPet Sectienb0alxtdrmds fiomn @t endd shilght\@ction 258
. 2005/ 028857 PCT/ AU2004/ 001281 19 descri bed above

distaf fraphRemYRERHRtion 260x t Urihared saclipar a9 'isaWﬁ@ﬁ‘dftPrﬁtra'ght
secff 50 Topiaf, U ShebtORUMAF Ko faldhed Sy s

secﬁsﬁ 258 Oyichencighl faskettersf spchvas gﬂeeﬁgabyameamstcﬁnnéaﬁanical
and 32 0 tach t r.253 in, nore

fasBppEs, Ruch A8 Na Ao e MR A BTRIN e L S Ption 259 is

mte‘g?éﬂy'f%ﬂn@é%@ﬁ&rélgﬁ%ﬁ&@ﬁ@%se“' on 259. A corrugated

portion 260 I's forned at one extent of straight
secti on A258owgoinr itfat 8d, straight reezboni 258 ix at eah angle to U-

t abi | j.zati 2 .and_hel |y_attach

shapP RetoR sodlch Mache et satoRpud BRLGfpter" ' °°
st abi | i 7z iapBrthire28$%s Istaldd bArURECASPRBY RN B8@dRdal from
portion 260 of strai ght section 258. Alternative

St"&’s@htr sRfdicaddHorivehcale 443 ﬁrrmvzmtgwatlm system ?y33 passes
thrd a&;F f%@ﬁﬁ&?% %tfétchgr{é %rprgrgrg-zéﬁﬁ not mdpveable along
driv:eecable r24’£59 Hexicendspdrtiomaodirdrizvedcaifle %angn-shdHaW secured
with2|r51 8aperture 261 of attachment member 253.

As previously described, a plurality of foils 250 are located at
spaced intervals along each of drive cables 243 on lower drive unit 235 and
upper drive unit 234 of underwater power generation system 233. Foils 250 are
angled such that they harness the kinetic energy of moving water.

Foils 50 move around the drive units in a direction indicated by the
arrows in FIG. 29. The profiled cross section of the wing members ensures that
the foils 50 efficiently harness the kinetic energy of the moving water.

It will be appreciated that foil 250 may be used as a drag member
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di stal fromcorrugated portion 260. U shaped section
259 is welded to straight 15 section 258. Optionally,
whhrebamss? secti on 259 nmay be fastened to straiBEt/AU2004/001281
section 258 by chem cal faspgners, such as glue, or by
means of nechanical fasteners, such as rivets, bolts
n 8y Lohydier pOUEEGERIYEh ok WA B b Eneroy o
maving-waier32, strai ght section 258 is at an angle to U

20 shape ect on 59 such that the two-section r
not paPaIﬁi I fg rPﬁ?”@rZ%ﬁnqrép?%c%é‘?inﬁnéﬁai%@t%’{e are
envirshraéntally Qﬂé’ndlly dsathdy 08 rtidl Wited @GFréﬁf‘to’S%reé?é | AEctricity

cabl e 243 of power gener ation system 233 passes
withgapb thih capriianu pé agmpgluﬁwnt hé&heatetemmynprqmanszaaenewal

ene By R B ¥ G EuiBits o 'R 608k Tofig i fFGECn fegpoan ano
cre%ed\bylﬂnmtumotwrdrembnﬂf/ attachment nenber 253. As

previ ous descrlbed plurality of foils 250 a
| ocat ed e Wlecwat qrrﬁ%ﬂf%ggn%naaﬁg sysiams falighava at least one
r a
i€ ARG i Hno AiSg & el baurery, TTHe 8RRy idted in @
singlsi pleane5d her mdeiwgtercpmerrgetrieaatldmeystem |segms|ttdmed so that the

net ene wat er '
plalie el fiefi it i s 16kate Sernsiiticlais o the Bawisf thaavater
cuéntoiSende, s tu?&deﬂ&&s&fr@éle'deé% ﬁfeof‘éﬁs §P§Pfdﬁéll8& bS/'"tﬁe water
W ng menbers ensures that the foils 50 efficientl
at Mrmg ingtaniiessiting isrie¢rgased erﬁmenﬁyw Agunhereadvamage of the

oty S8 KB s a8 5 B v

proxide addee (et linomemige e theipar’s UGS éitire HAtHESS
t he ki neti nergy of noving water. The undervvater _
power ge“e?ﬁ'ﬁq‘grp%ﬁﬁi)@r%atﬁﬁttgﬂ é’é‘”ﬁb%\/@aé\gés and modlflcatlon
hiyEE I Y
magur}?@r ent tfgtﬁeeé&;rtngﬁg ecttrqé}?{'w&éw PH{TE"@ cr ea ert or
scapfe efithepaventipnon. The el ectricity produced is a
renewal energy source as water currents such as those
found in rivers, in the ocean and created by the
tides occur frequently. The underwater power
generation systens all have at |east one |ine nenber
that runs along a defined pathway. The pathway is
| ocated in a 10 single plane. The underwater power
generation systemis positioned so that the plane and
hence the pathway is | ocated perpendicularly to the
flow of the water ~current. Hence, l|less turbulence is
created as the foils are propelled by the water
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at the sane instant resulting in increased efficiency.
A further advantage of the pathway being
w@eoopersssTul ar to the flow of water current i spehav2doneot2st
foils always 15 provide a @tive to the |ine nenber as
the pass along the entire pathway. It should be
CLa!ppISeci ated that various changes and nodification my
de to t he enbodi nent descri bed w thout departing
1-froi? HE %WYart?'E power gengiation system e/BRtisvE: WO

20054 [2a8Pare fifd nid/RBEY r’nggégt% al%rgngd@'ﬁp@d pa gwfgt

underwat er power genération sys
| eastplaonadityl ofrfeilsretibehrediovssad liee memgeraaddfl ned

at h L. a f foils attached to said |ine
henfdbEAshae 50\31@ }%ﬁ?ﬁ aﬁsfaéwa)arcqn@@sg%ﬁo %ﬂs@ fiag mamyer;
CONpRCtRE deiseahe Ilde'qﬁlem% bd %ﬁ?'élé § IS @iekifgd pathway

I ine menber to be noved al ong the |ne pat hway
duedo a flavoof watengugienturrent ; wherein the defined

pat I hat I S .substan Ly . .

perg’g%? ﬁ?ﬁ @%@%%ﬁ?‘”%t igs Jr |ae ar% 4hf¥ ipn Substantially
petpeheiodread floonef wgeneugaehon syst em of cl ai m 1 wherein

the_line nenber is a cable, 3. The underwater power

2. gendPgt #ReneRiaTcROWET GeRrftiPNEKSteM of rdaim dewheeginethe line
I 4. The underwater power generation system
mécrﬁb%lgi%lrr%aflv\hera n the line 15 nmenber is a chain. 5.
3. TheThedendervaterppower generationosystgst efadinc Maimetein the line
vr\Tlﬂerei n tqe pathway is defined by a track. 6. The
m power generation systemof claim1l wherein

4. t heTHef imRdwakat PYR¥r 'g%n@ﬁitldﬁegz\ﬁénﬁopldﬁlﬁ'l iyt M/h%Fem the line

wheel s. 20 7. The undérwat er r generation syst
megberlig@arshBimher ei n t he defi ned pat hway is defi ned by

. 2 PEHetighta ey BGPTSR BT e vy

is deficed®yf a trackper atively connected to a punp. 9. The
under wat er power generation systemof claim1l wherein

- t he TR@Waderyater pomesigenesatinfesyatemerfyclaiondavbergin theadefined
pat@r?fb?ﬁé‘%%hge%gr-rﬂﬁr#ﬂps %g,g power generation system

The underwater power generatlon system of claim 1 wherein the defined
pathway is defined by a plurality of pulleys.
8. The underwater power generation system of claim 1 wherein the power
take-off is operatively connected to a pump.
9. The underwater power generation system of claim 1 wherein the power
take-off is operatively connected to a generator.
10.  The underwater power generation system of claim 1 wherein the foil is
rigid.
11.  The underwater power generation system of claim 1 wherein the foil is
flexible.
12.  The underwater power generation system of claim 1 wherein the foils are
releaseably attached to the line member.
13.  The underwater power generation system of claim 1 wherein the foils are
permanently attached to the line member.
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17.  The underwater power generation system of claim 1 wherein there are

two line members.



