1 TURBINE ASSEMBLY This invention relates to a turbine assenbly

whi ch may be used for the purpose of generation of electricity. The
turbi ne assenbly nay be 5 activated by fluid currents, such as w nd
or water. Mre particularly, the turbinelassenbly may be used in
hydro-el ectric power generation systens utilizing kinetic water
energy. BACKGROUND TO THE | NVENT E@ﬁﬂﬁﬁ&&fr power generation
are known in the art. United Sta 5009568 refers to
a wave activated generating apparatus conprising a water turbine
mounted for rotation within a housing on an wupright output shaft.
The housing includes a back panel and opposing sides and upper and
| ower surfaces thail hisonkeatiomtelatesdeAa dirpinecassambly ayhiel may b usgedor

oncom ng waves and to di ' : oysin [ r
directs a por eoR”&?OSeeaSﬁ8%?18%41@?95&%\%&&%&% %ﬁ%ﬁﬁ!@ﬁ@&& a@%ﬁgbe
surfacess of Rbagaed Wy fille owmietits,tsudh ae wihil | waler hevionsapartieatariypthe
is directed agai nst the back ganel of the housing and redirected

agai nst the fHEbing assemikenay be useddp hydra-elesdicPovar generaeafystems
The turbine : aft which is operably connected to
a wei ghted f@“@ﬁ@%%ﬁﬁg‘%&%ﬂ%& gher ator. United States Patent
nunmber 5664418 refers to a vertical axis wnd turbine supported on a
frame held in place by an encircling series of crescent shaped

tubul ar deflegto anes, Hhe | owards the core or hub of
25 the turbi nEAHNSEHAYND HY .
nmonentarily on entering a hollow interjior of the turbines. A's t
supportilAg” t he tur BiuURIBes or RRWET ganeRtignATe NI hﬁn?'gh Q@tq4:g£gtes
associ ated w i ' ti e io@8dratus
pair of spli tﬁ%;?}g%d;rfgéeﬁgggﬁ%@g%ﬁgatvgg\thﬁ? tlgelit??l Zdr entrlagiﬁdgggr box
whi ch carry poomprishgoaghater dkdsnamdowhied| foplrataion3@itbinup| leousing on an

electric geneh%}igﬁts output shaft. The housing includes a back panel and opposing sides

wind is trapped

and upper and lower surfaces that form a water nozzle which is adapted to
15 face oncoming waves and to direct them into the housing. A wave splitter
directs a portion of each oncoming wave directly against the facing surfaces
of blades of the water turbine while another wave portion is directed against
the back panel of the housing and redirected against the facing surfaces of

the opposite water turbine blades.

20 The turbine may be mounted on a shaft which is operably connected

to a weighted fly wheel of a power generator.

United States Patent number 5664418 refers to a vertical axis wind
turbine supported on a frame held in place by an encircling series of crescent
shaped tubular deflector vanes. The vanes widen towards the core or hub of

25 the turbine concentrating the wind. The wind is trapped momentarily on
entering a hollow interior of the turbines. A shaft supporting the turbines is
coupled to a drive shaft which is then associated with a differential gear box.
There are also provided a pair of split éxle drive shafts coupled to the
differential gear box which carry power through brakes and wheel plate

30 couplers to electric generators.



2 _United States patent nunmber 5451138 describes an el ongate turbine
with airfoil-shaped bl ades nmounted transversely to the direction of
flow of fluid. The turbine rotates in the same direction
irrespective of the direction of fluid 2low. Related United States
pat ent nunber 5451137 describes a simlar 5 turbine with the bl ades

arranged in a hel i gaked SHtbgpaRInt A0MbERS488H B8 desdtisegim elongateekmbine
used for power generation fromtides and currents and has bee

as been
referred to awith mgfabshanedeledeaimauntsdieansvessely ke thedigeiinn of flow of
Al exander Gord Qy.—ln r I ar . 1t
t he turbine sft'“l"%'cp?ﬁ’ g,gﬁﬂ%rr gtqﬁ%{r}ﬂﬁe géhrr%%@ %%lﬁggﬁ%gﬁt%&féﬁggeawm
di fficult andig@sibly RemtsamitediSiaes patdntrenberiustiddrddseribesa sirhitar
turbi ne and the generator has al so been %ﬁun? to, be com?_gi g‘as.eq i n.
structur® espeshiaemjih thepiagasarianaed ipahglical eonigarajion. Thggelical design
5, 664, 418. fl)\g();é\rr S i | has been
i nvention tﬁ)%%?%rgﬁg-er{iﬁ?ﬂ I ne aéésat}%ﬁ?/ﬁ \t%’:“i Halézgﬁg%ﬁeg&l %H(gt ? SCtel?I’ e
and effi ci entreferregtr as thenGotldv Helieal Turbine aftebjhednvesftor, AdexandentGodav.
to provide a blade assenbly for a turbine assenbly. It is a still
further object of thegaRyentheqridrarpi has bechifoupd thatthaiturbire stactures

useful alternative to existing turbi ne%)_and turbi ne bl a‘d asse I%' es.
QO her  obj ect@remindulysomplaxanakingdhe twdines dfiGUiANECRS YSPFBW?U acture.

DI SCLOSURE OF 'I%}Lﬂ,g ﬂf&t%é”h

only or Jr{lﬁndee-gﬂ?ﬁghﬁér'@awes ggw%;‘jrﬁemtgh%ﬁ nve tlégﬁtépg’?igo?&g Pﬁ@%’f&md
t ur bi ne assenfol lye complicateddn atrbtiade espssiatipinregad to gSridatants 5,008£568
bl ade assenbly has_ a plurality of curved blades with an inner end of
each of the c%ﬂ?‘iiléoﬁ%’g@gvs termnating at an inner cavity or void.

The inner cavity or void is open on one side. The generator is
| ocated within the inner cavity or void and is coupled or attached to

t he bl ade 3
OBJECTS OF THE INVENTION

15 It is an object of the invention to provide a turbine assembly which is

simple in structure and efficient in operation.

It is a further object of the invention to provide a blade assembly for a

turbine assembly.

It is a still further object of the invention to provide the public with a
20 useful alternative to existing turbines and turbine blade assemblies. Other

objects will be evident from the following description.

DISCLOSURE OF THE INVENTION

In one form although it need not be the only or indeed the broadest

25 form, the invention resides in a turbine assembly comprising a blade
assembly and a generator. The blade assembly has a plurality of curved

blades with an inner end of each of the curved blades terminating atan inner

cavity or void. The inner cavity or void is open on one side. The generator is

located within the inner cavity or void and is coupled or attached to the blade



assenbly. Each of the curved bl ades has a dynami c structure that
flexes to expand under fluid pressure and at |east partially
col | apses under reverse pressure. The cavity is suitably seal ed and
provi des an air pocket for the generator. 3The cavity may be filled
with an insulator fluid such as air. 5 The bl ade assenbly suitably
‘has a central hub which_may engage in nmale - female relationship or
spi got and sockéssesblyt Faabef hebumved biadesas 8 Wynamis struriutgthat dexas to

nter i or and t ho T ngoti kol Bhe et B ol iees Dl e prggoure

interior and thus Torns a s

generator which is pkefe Y:.SQI i i N9, Spl:

socket. 10 However, Fﬁgléﬁgﬂysg %%é%l@%%a!q%gﬁgﬁ%@@ﬁgrg Oérxpghg{(%goggﬁe
a socket for epgagiater. Thelcarity Phgyobe fifled hsthcaninsalatbwufiuiosuthasklimde
assenbly. The bl ade assenbly may therefore be releasably attached to

the genergtor shaft TREGIddR/GsIB) STRADR AR P¥EMPE Hub Wwikh hay engage in
fasteners interconnecting the blade assénbly hub and the generator

shaft. 15 I n anthale —tfemaie oslatianshippsapigal and secket rejatignshie witheaimating

and thus gener 2 BanA MetastieriohcbRerbl Resyah fs hefhe i A5t as
of the bl ades of Hollewlintesier ang el foring Hsbdi@k For etigagahterit Withl 2néhaft of the
concave surface facing the inpact of fluid. The opposite surface ma

be 20 convex ogepgratRiwhich i riefgneplyssalin asd fofras @ rakirg spigotfon the endket.
w dth or Hbans"ﬁgﬁ};eé{gh”ﬁng;s"‘/'%g% Zdo;é’%gﬂé il ﬂ‘xﬁ%{ér&f& . Haé{fts his 4 Yocket for

essential. "Each ynamec 's ure exes to

expand under flahgbgjn?mraaspigdt of thd canrsted hubdsfrithe dliesasgpmisigur e.
Each bl ade may suitably be pitched at an angle to the axis of

rotation. 25 A sui t 7Rt &ladé FHisbmbhp mMiBgHRAEford e PeIBESabTRYatiéRhkd ftb e
one end of the blade to the other.” The generator nmay be used to

produce direct gemeratar shafi| asdntusndhersumantbexspriovidedowtitablet frsteners

art. The gener af ol cBRNeAInyAnBHISLE BEd by WS 8Hb e gBheRGHLRIA. ©-

15 In any of the above arrangements it will be appreciated that the blade
assembly will rotate a central shaft of the generator and thus generate an

electric current in conventional manner.

Each of the blades of the blade assembly is suitably arcuate forming a

concave surface facing the impact of fluid. The opposite surface may be

20 convex or planar. Preferably each of the blades has a uniform width or

transverse dimension along their length but this is not essential. Each blade

may have a dynamic structure that flexes to expand under fluid pressure and
collapses under reverse pressure.

Each blade may suitably be pitched at an angle to the axis of rotation.
25 A suitable pitch is 45 degrees. The pitch may vary from one end of the blade
to the other.

The generator may be used to produce direct current or alternating
current as is known in the art. The generator may also be electric, hydraulic

or pneumatic.



4 BRI EF DETAILS OF THE DRAW NGS Reference nay be nade to a preferred
enbodi nent of the invention as shown in the attached draw ngs
wherein: FIG1 is a perspective view of the turbine of the invention;
5 FIG 2 is an expl oded perspective view of 4the turbine of the
invention; FIG 3 is a sectional view of the turbine shown in FIG 1;
FIG4'is a schegag:_p ﬁE’PAQ'SE‘@FV“i'ﬁE’ p%amﬂégr bi ne shown in FIG 1; FI G
5 is a perspect i t of the turbine of the
i nvention; 10 FIG 6 Reféh

.the tu.rbl ne of the |nveﬁﬁgéwa%g%%%c@@\%geggrr%gﬁh%o%%g{ %E’ ifention |

nmounting of theasghbivndn shewttatiedtfawlingd whesgipn: or river bed; FIG 8
is a schematic diagramof the turbine assenbly of FIG7 being 15

installed; and F|&519s] s laSpes (gé&ﬂ}@«héﬁ dfQRe m@ihé/bﬁﬁet;h@érﬂm‘n DETAI LED
DESCRI PTI ON OF THE The turbine assenbly 10 shown in FIG 1

has a bl adﬁ assefibys %?;n )ﬁ)ﬁ’ Eﬁgﬁvé"w%Wﬂhbt’tMrﬁ?ﬁe Bt e|ﬁv8ﬁtlon

vanes. Each bl ade of t as an arcuate shape

as
shown nost cl eaq F avity 14 " Each
bl ade has a con%@jg '$§c4 %‘égaf‘pg}é’e‘%ﬁé?@?ﬁ? %ﬁ%\%@ﬂpﬁ%q’current and a
convcﬁx OppoSi teFlﬁﬂﬁaaesr?héméﬂmetobl;ﬁdmvmiﬁefﬁmlewuﬂﬂmeishsmnnﬂGﬁ ;ange
17 that termn at the inner cavit an t n er e
25 of t he bl addSiC Bilt HPerpeRiee BN o a Serbhd esabSinent 25 fhe Ritbfe: o
that rotates wiMeN¥¥E bl ade assenmbly 11. The shaft 15 couples to a
rotating egntrag|c '@afsta%rgﬁectﬁfegﬁew ét Qrthﬁfg érﬂ%di’rﬁarﬁ%fstﬁ@ erSnHérbf the

t he inner cawt*g %ﬁt@'g seen nmost clearly in seen in

expl oded view o

15

20

25

30

the generator 20 is fi xed to
FIG 7 is a view showing the mounting of the turbine shown in FIG 1 on a sea

or river bed;

FIG 8 is a schematic diagram of the turbine assembly of FIG 7 being
installed; and

FIG 9 is a schematic top plan view thereof.

DETAILED DESCRIPTION OF THE DRAWINGS

The turbine assembly 10 shown in FIG 1 has a blade assembly 11
comprising a plurality of blades or vanes. Each blade of the blade assembly
11 has an arcuate shape, as shown most clearly in FIG 4, and terminates at
inner cavity 14. Each blade has a concave facing surface 12 that catches the
current and a convex opposite surface 13. The blade assembly 11 sits on a
flange 17 that terminates at the inner cavity 14 and extends to an outer end
of the blades.

The blade assembly 11 includes a central shaft 15 that rotates with
the blade assembly 11. The shaft 15 couples to a rotating central shaft 16 of
a generator 20 that is housed within the inner cavity 14, as seen most clearly
in FIG 3. As seen in the exploded view of FIG 2, the generator 20 is fixed to
a base 21. This can conveniently be done by a flange 22 held by welds 23.
Any other conventional fixing means such as bolts or screws could also be



30 a base 21. This can conveniently be done by a flange 22 held by
wel ds 23. Any other conventional fixing means such as bolts or
screws could also be 5 wused. The shaft 15 is conveniently holl ow
with a key way (not visible) that nmatesSto a key 24 on the shaft 16
of the generator 20. The key 24 and key way ensures that the shaft
16 rotates wgkdt he bl ade assenbly 11 to operate 5 the generator 20.
The generator 20 is provided with electrical conductors 25 and 26 as

shown in FIG 2 so ligebhiéniertly pBllowsnaT alke eisisley tha?0
may be conduct ed Js%gﬁgg.l Ref e?rr"i@ng\yto (I):I G3 thega'?tya?@of thy

turbine 10 i snates\in a keyw249s-the sbefiott oitheganaraios 28k T@@rl@rya%angbey

Che shart 16 W\ Srulss e RHghap BiatPe REhTES RERE e 13 e ppsche”
to genergte %hé@@héfﬁt?rthmrrﬁé raksrRB preRosd Githreledtical2ndlibiers 25

generator 20 sitfs in e void fornmed by the inner cavit 4 of th?
bl ade assenblandid6 as ghewa it bKa 2gwinat af eleciie ruEenipgneralesiy grnetgtor

for underwat use, t i i 14 is waterproof and may be 15
filled with gq[naé/abse g&do%?@dsggﬁggirﬁghe generator 20 can operate

wi t hout needing t rovi de ter.proof.in t.he.. t 5 _
positive pressure 'g?f%frl"?ﬂ go Fmrg tRaa etB\] %&%? tgﬁwg%g%rm% %’E%\&ﬁé '%Ircr)]ss

the cavity by 4BRI Adcdhvéntiohal BehBt6RZDtdbriists dfH euse B7ethadmoests
clearly in FIG 3, the cavity 14 is open at the bottom and the

: 20_
bl ade at@enblglestrorsaghels 281)«;‘\ gel@%eatheshafictP ratatestindhgdnagnstis field

is wthint cayity.. |t wl| reci

may easily bgf%"P8§| égetﬁgb(}‘\g&”r‘?ﬁj? %aggroglgﬁ%ﬁeé L}fﬁfé@?:@ %gﬁﬁ‘@é (ﬁm%@h
det achi ng t hecqrriuetars @5, 280 THeogehbaitdade sk$ inrttle neis Semidd by the titner
new generator. I n operation the turbin aced i

) 10 is pl n.a fluyi.d flow
zone. The fl weayity| i the plade ﬁﬁ?e'[?é'ya%\a["bf;hﬁ B%W estﬁeﬁuﬁgn% 107s
river current j e q S6F &1R1 may be
configured f O@@%&%@g@ygpp@%@?%ﬁgﬁpﬁﬁ%ﬁ\,\vﬁ?@ s Wa\(e@r . y.

15 filled with air, gas or oil so that the generator 20 can operate without needing
to provide waterproofing of the generator 20. A positive pressure of fluid (air,
gas or oil) can be maintained in the cavity by pumping fluid into the cavity at

a slow rate.

As seen clearly in FIG 3, the cavity 14 is open at the bottom and the
20 blade assembly sits over the generator 20 such that the generator 20 is
within the cavity. It will be appreciated that the generator 20 may easily be
replaced by simply removing the blade assembly 11, detaching the generator

20 from the base 21 and reassembling with a new generator.

In operation the turbine 10 is placed in a fluid flow zone. The fluid flow

25 | zone may be a water flow zone such as a river current or an ocean current.
The turbine 10 may also be configured for power generation from air flow

(wind) but the inventor recognises that river currents and ocean currents are

far more reliable than wind. In FIG 4 the direction of fluid flow is shown by

arrow B. The fluid flows against concave surfaces 12 and convex surfaces

30 13 of each blade 11. There is a pressure differential between the force

against the concave surface and the convex surface which causes the blade



(w nd) but the inventor recognises that river currents and ocean
currents are far nore reliable than wind. In FIG 4 the direction of
fluid flowis shown by arrow B. The fluid fl ows agai nst concave
surfaces 12 and convex surfaces 30 13 of6each blade 11. There is a
pressure differential between the force against the concave surface

and the convexssamiblaas tehoteke @rneelirection Bhawa by thesassdd grrdd A &nlike a
rotate in the direction shown by the curved arrow A. Unlike nunber

of the prior RuMbeupbihrepriehartdurkings theredist ﬁ?@@ltﬁéﬂﬁv'ﬁ&ﬁﬁﬁﬁs'ﬁs to
control the flowafnlldifoPYaid 6h§r fh‘érﬂr@iﬁgb:# ?G‘EQ Tdé‘ ﬁ)H{é”l Ss Jsﬂmaﬁ/

simply placed’in a SO PR EhAYThaS oW ‘an etur i ne
rotate. In fashced in aMdcation treatdymsriteid fibwandithe tarbinetwitl botaée. i fact, it will

rotate in the same directio rrespec ive of the direction of f
ow FIG 5 <hoaBPEoiRles st bbb e 69 Bie Nng SRt ecHORRTSReEHEE of

bl ade assenb{hé(ﬁl:leﬁtﬁgﬁ o?lﬂﬁg)eﬁ% With a pitch with respect to the shaft

15. The inventor foun at a pitch of about 45 degrees is

suitable, but the &g%sgés e dohdBhbblifid b b b6 RRRhichdhe Bl

In fact, virtually YRR HEST S anics o
turbine 10. Thssdieisly Pl theb lagee with la gitpevdtoredgeet todbei shaft 15 The

| F h h f h
bl ade To. anot %@ent%ﬁr&ag oo ive! 3 Eécb.qf@%%%geé?enéﬁogﬁeﬁfa% D
15 and ff) ner eﬁ’ﬁ?@ fsfHot ﬁljnﬂg@ t61i€ Eﬁ%c@ er ﬂmatch‘?/lﬁﬁ‘é}{ytangyﬁ)étcﬂ\%sgﬁ%

bl ades 0 thee rrentsownln ea It'ch w _ | ower
part of the btrmcfmld! Brmdiwaglc‘slméthm‘qmblnpam deehelseptbd:taaeglewildependonthe

fi ti d l.jft, whi b
boner Dol a1 Tl brPiemantse Frrthe B e piteh ot Vg i bndEng ot the,
bl ade | eads tBedb%eho%rrtFoMﬁsehcegﬁe%.@qeﬁaﬁbeem@méér tHewRwRrdsand
[ift. 20 A further enbodi nent of a turbine assenb% 60 is shown in

FIG 6 in whiineredss a8 theblade extendssaway frioot theishafbAbdynani ¢ bl ades
that adjust in shape depending on the applied force. This may be
achi eved5by a sect Thadiadesl afdhe esnbbdiaserézhownan FEpahease arpltoh with the
applied force Jv&eﬁ‘%a?t osf?he blade?eadmg the upper part of the blade. This configuration
provides a degree of upwards lift, which may be beneficial. The pitch could
be flipped so that the upper part of the blade leads the lower part, which

generates a degree of downwards lift.

20 “A further embodiment of a turbine assembly 60 is shown in FIG 6 in
which the blade assembly 61 is formed from dynamic blades that adjust in
shape depending on the applied force. This may be achieved by a sectioned
blade, such as 62, that expands under an applied force like a sail. The
blades having the concave side facing the fluid flow will expandw as shown in

25 FIG 6 to better catch the fluid flow. The other blades will collapse to a non-
expanded shape. Other structures could include a resiliently deformable
blade fitted against a rigid skeleton on the concave side. The fluid pressure
would expand the blade as shown but once rotated it WOuld contract back to
the undeformed shape. On the opposite side of the rotation the skeleton

30 would prevent deformation.

Suitable material for the blades of the blade assembly include plastic



bl ades having the concave side facing the fluid floww || expand as
shown in 25 FIG 6 to better catch the fluid flow. The other bl ades
w Il collapse to a non- expanded shape. O her structures could
include a resiliently deformable blade ¥itted against a rigid
skel eton on the concave side. The fluid pressure would expand the

bl ade as showsr kitalanes dobRingidiln. Toeltdrbimm bssemblyacduld de proeluced by
undef or ned shape. On the opposite side of the rotation the skel eton

30 woul d pr eveXifusien siavdingnblowymexikslieg REEa%HNE. for the bl ades of the
bl ade assenbly include plastic 7 or nmetal such as alumnium The
turbi ne assenbly cbl@ dsbewsheuua pairef turbinerassesrbliesf10dwhish BRYRE of the

whi'ch may be BT AE thernPgAneA 8ot Merbeopbrithdf BESIC 5o
of FIG 55 or gmeodmemttddGENA mimbéfofturbheasdembieds tbgethientorm a power
assenbl i es together fornma power generation station. Thgggaﬁziogévelrsbed

nount ed near @ereiatigegtatoned heikase pbis manaiad RealR Red

supported b i i i : ; u

ol ow or macBhPEn A HaeE T Ko iidhoried PERIPE S aRfphaifd e irfhcded,
t urbi nes 70. bésd ¢ cbakiebe hollaw bohtade fromdauoyzat fidteral toifadilitate Boating
sink 10 the turbine assenbl r filled with ajr to raise the turbin
assenbly. Fi | Piihg AENeH4 eﬁﬁ?@%&tiﬂ%oﬁw 'tpén%%‘ﬁeglﬂ" th?rs@ﬁ'ﬁk
for maigpenangs tBI'Hiﬁ%§§§erﬁlﬁ|y'lc5rfNthlwit iftTRRANE GBI RS dssXimifly FORAE e

of the turbine asse Ing the base 71 wth water or air may
al so be usef ubasewithegiértriaigs panicwany bseffil fonmaintebanee perpesns as tavill

be positioned jn maxi num current ro.f%SAding vvatI to the base
woul d cause i Bid@28F FRCQYETY Of B rrpeen&’eq i ?’G‘l‘f&'% %1?‘?!’“5 to the base to
di spl ace water would cause the pase to float to a higher el. B
plumgi ng in air oruglumﬂ/& RPase Wéiﬁ qu.qtgr PedE MY é3“]§F?T(.b%o ulfg\lﬁ r%%ula‘gng
changed so thgfy %é}ﬁﬂto‘f'ﬂ% fIfpiRESRERMbYY B iﬁ@ﬁb&iﬁ@ﬁé‘&’id MaRiniG%l dHENt flow.

current zone. 2 e I nventor envisages that this process could be

aut omat 48 by Adding water to the base would cause it to sink to a lower level. Pumping air
into the base to displace water would cause the base to ﬂoat to a higher
level. By pumping in air or allowing in water the level of the base can be
changed so that the turbine assembly is positioned in a maximum current

zZone.

20 The inventor envisages that this process could be automated by
positioning flow sensors at various depths and automatically repositioning

the turbine assemblies to the depth having the strongest current.

It will be appreciated that the void or cavity 14 may be filled with air

and thus there is the possibility of gases or ions which could be formed as a

25 by-product of electricity being generated by generator 20 within cavity 14.
Should the cavity 14 require additional air to keep the cavity dry, air can be
delivered by a simple air hose which would be connected to an air
compressor shore side. The hose supplying air may accompany the
conductors 25 and 26 from shore side. The generator 20 would have

30 reasonable resistance to the elements of corrosion (e.g. seawater) within

cavity 14.



positioning flow sensors at various depths and automatically
repositioning the turbine assenblies to the depth having the
strongest current. It will be appreciated that the void or cavity 14
may be filled with air -and thus there i& the possibility of gases or
ions which could be forned as a 25 by-product of electricity being

generated by genenglQiondfiapbd Mdt BaMUiind &f tih ivedtibheoulibeé yuskd very
require additional air to keep the cavity dry, air can be delivered

by a sinple &encficialy wsi zlsubeed hydroalestrie et Hatien avhich wikppbsayse

shore side. ose su r o

and 26 from ?ﬁﬁi"g o’g f%h%) Eglr\ez\lfeﬁ Wf@gmﬁwgﬁgyg& gg?ﬂ%@oéﬁ%@e%e
resistance t ‘bré@i@ta?ﬂlé*@ﬂﬂttﬁlsvalllCéﬁs"L@élmCéQngl opewritiohesf)thei tutbine of the
cavity 14. 8 is considered that the turbine of the invention

coul d beé usemwﬂpnbenefl cially as a subsea hydroelectric power
station which will not cause pollution. It is also believed that the
tides or currents Rersans skilad imthe agrwilirealiss thaivarions isspes| anses\yhan

successful operation of the turbine h v HSRAS

skilled in tRONRREUNG |ROWRILOPBEMqHORY %5% %’u? @@ug@%%ﬂlgssue&ﬁh been
connecting PoyRfreSRIEHG! VaRowidtert ﬁbrﬁnsglblfOboviéteglaﬁemsnh&wehbmawvmd
addressed for various other forns of power generatio such as, wi nd

generators. |geriesatonsi ﬁa@cﬁmﬁﬁgeépﬁﬁipﬁpﬁf@rﬁt%n’g? BYREPETS: A iphege

10 matc e n Ir&ﬁfﬂg

stati onm but rﬁﬁ% %%%eg RBE‘C??&%%E& alrtr?q% undgr'ﬁgﬁgﬁgia:ﬁggt?‘gn
that transforqgiumdenneted. ber éxma;bledlman uhderseasapplication that tmnslforam%@
be understood by persons skilled in. the art that various safety

devi ces such wellghq losated o Hiees0asiie-over - current protection will be
15 incorporated in the turbine assenbly for practical application. ‘
These devices ar et wdll Risenbaningdeestapd WnP@‘tSQBSf%fnefjh‘@ "3 g?at various

SLS\F;'O? %’ Sghgssclaefeﬁ/rd?‘e\ﬁéeszguwgs AliEOafa N EKaS S Bl&dolhskighbidttidn will be
15 incorporated in the turbine assembly for practical application. These devices

are well known and are omitted for the sake of brevity.

The generator 20 may also have associated therewith a support so as
to resist vibration due to the rotation of the blade assembly 11. The control of
vibration is well known to turbine engineers and will be implemented as

20 required for efficient operation of the invention.

Although the description has described the primary embodiment ofan
electrical generator it should be éppreciated that the invention is not limited
to this particular implementation. The generator 20 may be any suitable
device that converts kinetic energy to other useful energy. Thus the

25 generator could be hydraulic or pneumatic.

In summary it will be appreciated that the blade assembly of the
invention is simple in structure and has a direct coupling to a generator

located within an open void or cavity of the blade assembly.



to resist vibration due to the rotation of the blade assenbly 11. The
control of " vibration is well known to turbine engineers and wll be
inplemented as 20 required for efficient operation of the invention.
Al t hough the description has described the primry enbodi nent of an
el ectrical generator it should be apprgciated that the invention is

not lifmted to this Apgiréfe%éaartuxiﬂm E‘d&@hﬂﬂ? %tcoldif gﬁﬁ‘%ﬁé‘tiﬁ{/er%%rﬂ?sly for

be any suitable device that converts kinetic energy to other usefu
energy. Thus t heindgévgfenesa(for exampte see Rigdrat), withayceamearmizer curreénts. The

summary it will be appreciated that .the bl ade ass f the
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is for undérwat eesistseingfens ek waptreinde dheioguity 14) whent theottigzine assembdy is

currents. The ng‘e erator 20 is housed within the inner cavity 14 of
the bl ade asse P@?W& " the cavity 14 is filled with a gas such as

air. The positive prangUnfettior N8edAFcHimeRREPrihciples asartiOhlalRlre FelafidrPto
the cavity 14 when the turbine assenbly Is underwater. The Invention

uses Archi nedes thg corfigiration phihe tubinelassemblyebase @i to avhichhthe generator is

configuration of t ur hi ass |y ba 1.t ich the Ql:
To e, o efbtaotetic s ARBREAssaN I {9 be Todaf dub prafaebctiton
operative 1gosi t bam déh I9ed 8r Hest RD7 D rand toele reedveréd tReftfion F8r example for
recovered therefrogm for exanple for maintenance purposes. The base

71 of a turbi neMARIERBNGE PUTRRELS t sel f serve as a float or barge,

which facilitates tr at i of f. | Yon7 Lt s f :
assenbl ed. For exarrpﬁ-gai st(?atjl g)g af{ugélpgaéa%?ﬁ{%g %u%%%lf %%ré)ebaass%lﬂ%t or
to a 15 | ocati obardegwehich facilitates edngpdeation of thersissbhily 30 whers étas dully

along a river, the Ll@gjo%abl e volune of the base 71 being suffici gqt
to float the tuPBPeELERSsEQHRYaMAlE iticag:kaxfioatedordewediny opdhebasgd 110 a

| oaded onyg a VRzSebnWhble T8 HtdAled underwater installation at sea or along a river, the
floodable volume of the base 71 being sufficient to float the turbine assembly
70. Instead, the assembly 70 can be loaded onto a vessel with medium
heavy lift capabilities, transported to such location, and lifted onto the surface

‘ of the water to float above the intended installation.

20 A process for installing the turbine assembly 70 is illustrated
schematically in FIGS. 8 and 9 which show two barges 80 provided with
winches 82 and sheaves/pulleys 84, and carrying a supply of compressed air
86. '

The turbine assembly 70 can be sunk to the sea bed or river bed 72 in

25 a controlled manner by regulating the gas volume in the assembly base 71,
and with the assistance of guide wires or chains 74 secured via piles 73, to
the sea bed or river bed 72. Similarly, the turbine assembly 70 can be
manoeuvered underwater, for example onto-a mount on the sea bed or river
bed, by varying the gas volume in the base 71. As the turbine assembly is

30 lowered to the sea or river bed, the gas in the gas-filled cavity 14 which
accommodates the generator reduces in volume. To compensate for the



heavy lift capabilities, transported to such location, and lifted
onto the surface of the water to fl oat above the intended
installation. 20 A process for installing the turbine assenbly 70 is
illustrated schematically in FIGS. 8 and 9 which show two barges 80
provided with w nches 82 and sheaves/jpul | eys 84, and carrying a

supply of conpr esg@slionl fas &SfedliRd tHe bavig RS SERBIaddiifbredpobiave Pféé_shﬁe in
the sea bed or river bed 72 in 25 a controlled manner % regul ati ng_
the gas vol une ihe crEitd4ansistsbiossome extant tai eantichdhe sisipth gh &ee birbine

gui de wires or ' 7 via piles 73, to the sea bed or
river bed 72. S%%?‘Jf’@ﬁyﬁy %%@%tﬁ%og%%v@g%bl y 70 can be manoeuvered
underwater, for exaﬁmﬁ@eﬁaﬂhﬁ tAen@avoRitné ke the dred7 Prwillietible s turbihe
varying the gas volune in the base 71. As the turbine assenbly is 30

| onered t oSt he ge8emblyr 794 beetioatedetogtie suifacee ansstiareby dagiifale tecoxery

for ‘the 10 1edRiteanoate seledd. (P HEabtalRl et Sy RGRE B Somply

posi tive pressure dsgend$frofpttelsealdedand Shewatsr fressurextantss, tite resultant
control the depth of the turbine assenbly by regulating gas vol une.
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A separate coupling (not shown), which may be castellated, flanged,
cast, or otherwise appropriately constituted and configured, may be provided
in the cavity 14 for attaching the shaft 16 to the top of the base 71. Because
of the high stress loads likely to be experienced by the coupling, it may

20 advantageously be designed as a replacement part.

As shown in FIGS 1, 2 aan 5, the blades are fixed along their lower,
long edges, to the flange 17, and connected via an integral upper connecting
portion, to the central shaft 15. In one embodiment, each of the blades
traverses the axis of the shaft 15 to create the blade on the opposite side,

25 thereby promoting a unitary design for the blade assembly.
| The blades can be made from such materials as will allow dynamic
flexing of the blades in the manner described above. The blade tipé may be
positioned forward of the base of the blades or “luff”, the curvature and/or
pitch formed thereby firmly maintaining the blades in a substantially upright
30 position capable of capturing the force of the incoming ﬁde. Because of the
flexing characteristic of the blades, they offer lower resistance on the



15 within the assenbly base 71. A separate coupling (not shown),

whi ch may be castellated, flanged, cast, or otherw se appropriately
constituted and configured, nmay be provided in the cavity 14 for
attaching the shaft 16 to the top of the base 71. Because of the
hi gh stress loads likely to be experignced by the coupling, it may

20 advant ageousrytubecydRs i THE fafcutar SRS QAB PYonifigUiatiofsofsthevibiatiss keineble
1, 2 and 5, the blades are fixed along their lower, |ong edges, to

the flange 17, #wemdenvibstans destrugiiverforpsaassopissed whﬁmein«gter currents.

poLLon 19, the cent e AR el A ST HFLBED 5 REe Byl e,
opposite side, wiich Rea eldiosmké MBembentd hichigR Bladesrare ketabhaedalong
assenbly. The bl ades can be made from such nmaterials as will allow

dynani ¢ f Bexi ngheif lowes edoesickhe lenghwneisdee and sberigeeuiahedas ofgach blade

bI ade tips may 0, f

Pttt Dhe oo vEraRCUhGRaR meR ot RlHefieht o B3 Bofd vy bR eing can
the bl ades in a osubis teiativel) luyihirdldrgditin Iisep Grefarablyctapafidrggenfl 7 is of unitary
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under wat erfOcur r ¢ng sawf?hm which mrovidesithalgeseior hodising tdred islpaefesaily dome
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attachment so that said dynam ade exi ng can  occur relativel
unhi ndered in usentrﬁ*s&f&ir‘eﬂoll:yonbenhb@gmnl,?themtegrajnonaeqtmgmtlglmo each

bei ng cast, ered ipto, its r U|re ap
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An optimum number of blades may be selected according to the
requisite or desired torque which increases with the number of blades; and
the distance between adjacent blades may be selected to minimize the

20 likelihood of objects, marine growth, debris and/or other objects being
trapped between the blades.

In summary, the shape of each of the blades and the number and
configuration of the blades can be selected to provide such pitch and angle
of blades and spacing between the blades, as to maximize efficiency of the

25 turbine assembly 70 and minimize drawbacks of hazards that are regularly
encountered by turbine blades underwater. The low profile of the turbine
assembly 70 also contributes to its suitability for an underwater environment.

In the turbine assembly of the invention, the cavity 14 which houses
components for electricity generation can be kept free of water by

30 maintaining a positive pressure of air or gas within the cavity 14, similar to an
upturned glass or cup in a kitchen sink. Thus seals are not required to



and connect, via an integral upper connecting portion on each bl ade,
to the central shaft 15. In one enbodi ment, the integral connecting
portion of each blade extends across the done and traverses the
central axis to create the 15 bl ade on the opposite side, thereby
contributing to a unitary design for the blade assenbly. An optinmum

nunber of bl ade e I e ording to.the_ requisi I,

dosi red torque. Rt Mresk s BE W RES HE® Fievibes OF api GecRalef Myppament.
di stance betweeNeggitheRas, ialAsteferf@yY ehodtheft §fthé thv@nfibA] Z SplbBR g28rd in
|'i kel i hood of objects, mari nee?gr owt h, debris and/or other objects

bei ng trapped H&ineaofasefisesdsay hausethatonabavedhe wates lioe irthsrcaty, to

Sel ect od to-pr ol HE L NAT PR SRR BN E ol dicl a B sl gbiferise 2
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assenbly 70 and m ni m ze drawbacks of hazards that are regularly

encount ered by watailine afthgieaviiyhaed amespnd sHeh ripgmpwited to the sheet or other
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cavity 14 whi chdbsigaesf thedtgreeny préservekahbrpasiive gRBEURS Wathircthie bavity
kept free of water b 30 maintaining a positive pressure of air or
gas within the W&UW&“?J?QWWIEHF far@ syptem: efrsaals ground the cavy ilf- a
kitchen sink. Thus seals are not required to 12 prevent ingress of

wat er i nt 80t he cavi t If ig gongidered.thad the twrbinenof theninvention sewldrhehused very

form of o sof t SRRt Sadhiea RYFRRERIc BalBrZaalich Fhitn fi it cause

cavity, to prepeitionat &risf a8 isdlieveli that ithé QideBeorcaviréits STUEH ctedfddre

may conprise a 5 first ring of firmlatex or of softer and pliable
Tefl on, attac heBTSQGCtélPlea%'Mﬂih!S iéll epsties sueersshisl apasatien of fhe Hifhing of the
second such ri NS BRESH ed to the shaft or other such position that
al lows the second ring to overlap the first. The unitary design of
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connecting power generation units to a grid. The issues have been

addressed for various other forms of power generation, such as wind
generators. It is envisaged that appropriate transformers and phase
matching equipment would be located near the power generation Station, but

20 not underwater. For example, in an undersea application the transformers
would be located on the coastiine.

It will also be understood by persons skilled in the art that various
safety devices such as fail-safe brakes, and over-current protection will be
incorporated in the turbine assembly for practical application. These devices

25 are well known and are omitted for the sake of brevity.

The generator 20 may also have associated therewith a support so as
to resist vibration due to the rotation of the blade assembly 11. The control of
vibration is well known to turbine engineers and will be implemented as

required for efficient operation of the invention.

30 Although the description has described the primary embodiment of an



wi t hout the requirement for a system of seals around the cavity 14.
10 It is considered that the turbine of the invention could be used
very beneficially as a subsea hydroel ectric power station which wll
not cause pollution. It is also believed that the tides or currents
of an ocean are predictable and this(aill ensure successful
operation of the turbine of the invention. 15 Persons skilled in the

art will reali selechigal ganeraier it gheldd bgrarprediniad thabedavemiprpiswst limited
generation unitg, jifs gafagtr far mgﬂeh%%‘f&?omalvﬁe ﬁ@géravtm&ggﬁqééﬁge‘;%gp suitable

various other forns g%mer eneration, suc

i's envisaged thdévieppthaprdchiverts r idnefioremsrgy afed offiers esefubtenieirgl Thus the
equi pnent woul d be | ocated near the power generation station, but 20
not under wat er . IR LG beiydeuligRIANe N | i cation the
transformers would be |ocated on the coastline. It will also be

under st oodSby per sonk swinmasy it will be appreciaded that thesblagef 2ssenaklyiafdbe
such as fail-sa; d . Qver-current protegtion Wl e

i ncor porated i ﬁlfnt% ﬁgﬁﬁtfils@gs@e%@u&osn%r ?éﬁ'}echS’BFP@iq P%r?. gelrp%'ggor
devices 25 arelogeidd WitinaredserfiSiduT davitd of e bR@lessisentily brevity.

The generator 20 may al so have associated therewith a support so as

to resist vibration due to the rotation of the blade assenbly 11. The
control of wvibration is well known to turbine engineers and will be

i npl enented as required for efficient operation of the invention. 30
Al t hough the description has described the primry enbodi nent of an

13 electrical generator it should be appreciated that the invention
is not limted to this particular inplenentation. The generator 20
may be any suitable device that converts kinetic energy to other
useful energy. Thus the generator could be hydraulic or pneumatic. 5
In summary it will be appreciated that the bl ade assenbly of the

invention is sinple in structure and has a direct coupling to a
gener at or



| ocated within an open void or cavity of the blade assenbly. 14
CLAIMS 1. A turbine assenbly conprising: a blade assenbly having a
plurality of curved blades with an inner end of each of the curved

bl ades term nating at a cavity having an open side; 5 and a generator
| ocated within the cavity and coupl ediygo the bl ade assenbly; and
wherein each of _the curved bl ades has a dynam c structure that flexes
to expand undeeLAIND g pressure and at |east partially coll apses

under reverse {)ressure. 2. The turbine assenbly of claim1l wherein
the cavity is f1.11 edAfirbineaasseroblyreomprising:f | uid. 3. The turbine
assenbly of claim2 wherein the insulator fluid is air or gas. 4.

The turbine assebidde adsemhialyrhavirigatpleralitooipcursed dladezewith @n innbr end of
t he bl ade assenbl éfhgt cou (Me)s wth a shaft of the generator. 15 5.
The turbine as<eAd§f e i ladgs deeninating akamaviy havgran eRRMAEINE:
couples with the shaft of the generator. 6. The turbine assenbly of

cl ai m 4 wher ei randwgeeeraier lopatsdivgthin ectaity andaoupiadtodhe blage@ssembly;
engages the shaft of the generator. 7. The turbine assenbly of claim
4 further wher &nt whereireeachnbf thelcureedblades bps gatynahic structara thabdflexsd to

engages a socket in the shaft of the nerator 8,  The turbine

e dannly of ol R giast fd pltssuis ARAtIges natfalbhCelapsteiver rrvarse
engages a kequye%urghe socket or a key on the socket that engages a
keyway on the shaft. 9. The turbine assenbly of claim1 wherein the

bl ad nbl - ' : ' - L
oho Ly Lo an ¥ For e uBIrORErEg of ' § b (e Galif AR IEE with an

claiml| wHer ei rinstlatoc fiuided bl ades have a concave surface and an
opposi ng convex surface.

3. The turbine assembly of claim 2 wherein the insulator fluid is air or
gas.
4. The turbine assembly of claim 1 further comprising a central hub in

the blade assembly that couples with a shaft of the generator.

15 5. The turbine assembly of claim 4 wherein the central hub releasably
couples with the shaft of the generator.

6. The turbine assembly of claim 4 wherein the central hub is a socket

that fits over and engages the shaft of the generator.

7. The turbine assembly of claim 4 further wherein the central hub is a
20 spigot that fits into and engages a socket in the shaft of the generator
8. The turbine assembly of claim 6 or 7 further comprising a key on the

shaft that engages a keyway on the socket or a key on the socket that
engages a keyway on the shaft.

9. The turbine assembly of claim 1 wherein the blade assembly further
25 comprises a flange extending from the cavity to an outer end of the blades.

10.  The turbine assembly of claim 1 wherein the curved blades have a

concave surface and an opposing convex surface.



15 11. The turbine assenbly of claim1l wherein each of the curved

bl ades has a uniformwdth along its length. 12. The turbine
assenbly of claim|l wherein each of the curved blades is pitched at
an angle to the axis of rotation. 5 13. The turbine assenbly of claim
12 wherein the pitch is 45 degrees. 14. The turbine assenbly of

claim 12 wherei g1t heTRL kG YABEESTBIREILAE 1 WiRhgi é’ébh LiePLRPEd bides
A power generation stafion conprising two or noré turblne
assenbl i es, eachas arurifoemasigénblongdtstengthi.ng: 10 a bl ade assenbly

having a plurality of curved blades with an inner end of each of the

curved bl ades t¢2m nThée Rerbitfe fsgemibllbof BRYH NOviRETelPEscIPbRe cankd Hadds is
curved bl ade having a dynam c structure that flexes and expands under

flui d pressure Bitehestal amangledetithalaxis efotaiipses under reverse
pressure; and a generator |located within the cavity and coupled to
the bl ade &ssenhBy. Tbe tibirEhasgambly dfealaimat2 wheseintthepitoh is#5ideglss.
further conprising a hollow base on each turbine assenbly. 17. The

power generati ofdst aThetubinechssembly offeddiei 12 Wherdinlthe witbhveries along the
filled with buoyant erial. 18. The power generation station of
clai m 16 wher ei ®NPHECHHEIRIAA®ase is 20 fillable with air or water to
adj ust a depth of the power generation station when underwater. 19.
The power gener %% onAsawesn genetisinmsiatigrurearaprigogpiwei Ay meaasturbine

[for securing thg QuleI8A8K AbAft SL&LhBH dhfisiey o river bed when

under wat er .
10 a blade assembly having a plurality of curved blades with an inner end of
each of the curved blades terminating at a cavity having an open side, and
each curved blade having a dynamic structure that flexes and expands under

fluid pressure and at least partially collapses under reverse pressure; and
a generator located within the cavity and coupled to the blade assembly.

15 16.  The power generation station of claim 15 further comprising a hollow
base on each turbine assembly.

17.  The power generation station of claim 16 wherein the hollow base is
filled with buoyant material. '

18. The power generation station of claim 16 wherein the hollow base is
20 fillable with air or water to adjust a depth of the power generation station
when underwater.

19. The power generation station of claim 15 further comprising means
for securing the power generation station to a sea or river bed when

underwater.



