;e3e, q(, N$$Y&RR&l Z(6(T(1V <WD 02/ 389s-t PCT/ PHO1/ 00002 VERTI CAL AXI S W ND
TURBI NE Q00002 ° Technical Field of the Invention This invention relate

to a pri rworgg/?@rﬂ and in particular to a prinme nover whi cRc-PRHIEGDES ener
froma flow of fluid. The invention also extends to a method of generating

energy and 5 an energy- generating device. Background to the Invention
Renewabl e and non-pol | uti ng sources of energy are currently in high demand.
Traditional 10 sources of generating energy such as the conbustion of

f ossi | fueI"E‘?TIiCﬁEIW?n‘bIN@o'gWBIHEtur al gas and oil, are becoming |ess and

| ess favored due to their environmental dIS8®#Vant ages. The '

coal) oil Wge guantities of carbon di oxi 3 H@ W@g“l"m II
sul fur an 0 pol | ut Him mﬂw ﬂ wmm)ch may c 0

gl obal warming, acid rain, air pollut l" Im"' er of other en?Fonment
and heal th damaging effects. Wrld 15 reserves of coal, oil and natural gas

are 2150 & AR Dkub Ordfis!E oAbink hter B in eBYo L W8 Mok e Salglsgeceab! o

future. O er ude "nucl ear f1i1 sSion, ons of

radi oact i VneRly 93RNY AowPdriulR0 TRa irdélo\hibd exienBs 1bld RBKGRH gertatiiibreRyy SRy 1 ts the
radi oactive elenment into an elenent or 20 elenents of smaller atom c nass)

gener gt i ngareneRy-\Rnetatapdevickees of energy in the process. Unfortunately, the
use of radioactive materials neans that environnentally safe methods of
di sposal of waste are difficult to achieve. The radioactive waste generated

is commonly stored in seal ed containers and then buried in restricted
access Ianéwé&‘im&ﬂped at sea. There have been many occurrences of
radi oacti ve waste | eaking fromthese containers 25 and danagi ng t he | ocal

envi ronment. The damage caused by radi oactive waste may be irreversible and
the radiatp %:%@Bﬁﬁ it hs%ur\é‘@ss&eedgﬁg @Sl R8st demeh® %ﬁﬁa‘?
PCT/ PHO1/ 00% us, t %r emps a strong desire t@ppr o%'uce non-pol I uti ng and
reneygbl e SuiRkgYf §ierafiftS encfgyuibh B9 frelRMbiktibrer R flidk) MERBIhG o6&l Gfatial
resources include tidal-powered electricity ' generators, and w nd- powered
el ectri ci t gasgadeniiptierteconditie lees applass Hvorgd day tat theis eryironeneathl disadesnfabesy t ur bi ne
bl ades extending froma central hub, and which bl ades are designed to

The combustion of coal, oil or gas generates large quantities of carbon dioxide, oxides of

sulfur and nitrogen, and other pollutant gases, which may contribute to global warming, acid

rain, air pollution and a number of other environment and health damaging effects. World

15 reserves of coal, oil and natural gas are also thought to be refatively low, and may run out in

the foreseeable future.

Other sources of energy include nuclear fission, whereby atoms of radioactive elements are
bombarded with a neutron source, which spiits the radioactive element into an element or
20 elements of smaller atomic mass, generating massive quantities of energy in the process.
Unfortunately, the use of radioactive materials means that environmentally safe methods of
disposal of waste are difficult to achieve. The radioactive waste generated is commonly
stored in sealed containers and then buried in restricted access landfill sites or dumped at
sea. There have been many occurrences of radioactive waste leaking from these containers
25 and damaging the local environment. The damage caused by radioactive waste may be

irreversible and the radiation generated by the waste may last decades.



5 translate the Iinear notion of wnd or tidal water into rotational notion
of the central hub, which is connected to a suitable energy generator.
Known gengiahakss of this type generally enploy turbine bl adepudbimb: are
rigidly flxeé to the central hub and are orientated such that |eading

bl ades are aerodynam cally configured in the optinmal position to convert
fluid linear notion into rotational notion. However, this configuration of
fi xed bl ad@usmtieresist Aadtrohg aledire rtg ptéHubd mokepolialing andt rengytableednkrgy sowtesgur ed t o
reduce drag and thus prevent the maxi mum anount of |inear to rotational

mot i on avaknal eorepeligiog eanst aenewableh (esergh despytcpsrancluden tida-aawsredoplestiighear t o
rotational notion nay not be achieved using these known systens,

y . . and
consequent 98peraigps: PRAIVIEHROMERFI SIRtErtt 9eBRMRIPS. nBiesph JPET 19f generator @epetallyy 5i m of
preferred dj nent f . nt I ion.tQ.Qv m fi.gate at
| east sorre?%&t h'g;?ngi @3%\%%%&%%? { ﬁ%ﬂ%fﬁ%df aﬁ?t%§°3sﬁég§§r§e§%?'%éd9above,
or ot ger dirsREKANE FAEF mothebEha SPEG WRARH it Ao mdfn oi2Re SRR, OF the
I nvention According to the present I nvention there i1s provided a prine
mover for WeiEMRSBhIGeE e Qyitable Rerhy Gakendlor.a Khivh gbnefatdls §FrthisypaResirally
conprising a shaft having a rotational axis, arranged to be rotatably
nmount ed t oerapleyutbbine Uisdes which bre rigiduffixecctorthe cantralchubtantl eresarieniated sucntkatt endi ng
radially fromthe shaft, the or each armconprising at |east one bl ade,
wher ei n t hieadhg dladen 2% agpdypamically gonfigieds iy e @ptingah gesition Je gonverd ividdineahg on t he

bl ade effects rotation of the shaft, characterized in that the or each

bl ade is nB9BIge FIlARAL fofian. JHeweyrsh tgﬁ&@\%@ﬁag "n°fé-'§iq§b'#§ld‘?fai‘§¥hﬁrot{?j'ﬂ?e froma
first,,posi{Lon, i i bd 1 00 i second
dr g, anor BpAR ar Rt oplfely brnGled et ot <P RS heRAE e nRmuR Ul

02/ 3895. | E@J@H@&{ommgfﬁ&%ﬁaﬁneIwﬁédaﬁtofré. ovtuRthd bptinel RhieRsidnSof TRe4e BBt Of the
or each blade fromthe first to the second position as the shaft is
rotated. Featibrar adlioh infag motirdeaashiedde asing tHebe knowne aystents| afke dongehueptyd on by
the fluid is greater in the first 6 position than in the second position.
Pr ef er abl yontime! energwgenerafidniis bt pdsbiblet s novenent of the or each blade fromthe

second position back to the first position as the shaft conpletes a tuff
rotation. The prinme nover nmay conprise two arnms extending radially fromthe

east ™ our "7 4B S Al PreFBY EVBTARER:g) U° BESTUINERPD JeoRroEe e
pr ef er abl y gl LERSbr e idlBmagsy dr Mk Yorke 2t CoyRlofie Aeshrd LathW) i difer 271 d 2t

| east one de I's in the second position wh
disadvantages, whether described above or nof.

Summary of the Invention

20
According to the present invention there is provided a prime mover for harnessing energy
from flow of a fluid, the prime mover comprising a shaft having a rotational axis, arranged to
be rofatably mounted to a substructure, the shaft comprising at least one arm extending
radially from the shaft, the or each arm comprising at least one blade, wherein the or each
25 blade is oriented such that fluid flow acting on the blade effects rotation of the shaft,

characterized in that the or each blade is movably mounted on an arm and wherein each
blade is movable from a first position, having a first drag, to a second position, having a

second drag, wherein the first drag is higher than the second drag.



| east one other blade is in the first position. 16 Thus, in preferred
enbodi nents) inpingenent of a blade by the fluid when in the first position
effects r j of the shaft. As the shaft rotates the b ' j ent ed
Such that VORI e e loves the blade from the 1 rs%éﬁ@g})ﬂn‘gﬁto t he
second position, in which there is |lower drag. As the bl ade noves towards
the second position, another blade on another arm 20 noves into the first
posi ti on whetaishptheviatvesf fluidjalfeds mgveoentsaiitise &rl eacke bledeufsars tHeUirt iethe Isedoatii on  of
the shaft. The blade in the second position, having a | ower drag than the
bl ade i n tpesitior asdpe ghek istrotadted. r educes the drag on the prinme nover than woul d
ot herwi se be affected by non novabl e bl ades, and hence, effects increased
torque output of the prinme nover. 26 Suitably each blade and/or arm

amoant . prOFERRH I e WETE R o ied s of bedfdt Bet S| >
novengnt OEOSﬁg'ﬁh%rngg%e&ﬂds&iﬁﬁﬂm to between the first and second positions.

Preferably ea I's rotatably nmounted to an arm such that the bl ade
may be rotated 30 fromthe first to the second position. Suitably each

bl ade is rotatable about an axis running 3 W O 02/389.1 PCT/ PHOL/ 00002
subst ant i aPreferaplyrtizd flast ofvfiuicheffebte nogeradnt ofhthk oarach hiddetflom thén adcond Posdtiber abl y
the novenent limting nmeans is arranged to limt rotation of each blade to
a prescri beagk iibgfiretipositios g Hie shastromplgigs @ 'yl rattieR.abl y to linmit rotation of
each bl ade_to between the first and second positions, J 5 Preferaply each
ar m and/ or VI B{iRe RIGYRL ey Fompise fwo agms, pxiending radially figmathe shalty iHiGP'ElERR ¥ en t he
first,and it kons til ot f ro ed. iLbe

i s 8o, RS Il EISaHS, ire RSBt (ol iy Bl BRRRE, 1 ang

second pOSiedsh RSB Yrd!mdst ererBisl &t 1dagSidathgit €d a prescribed angul ar di st ance,
and the novenent |imting neans, may 10 conprise the sanme neans. Suitably

the prescribed distance is at |east 90, preferably at |east 120 and nore
preferably at |east 150. Preferably the prescribed distance is no nore than
180 . Sui t Suitably there axe gluibast wii asips$, 20¢ pleast bes bladers indbé sepdpchpnsition whemat s
substanti all¥ identical. 15 Thus when only two arns are present, the arns
are sui t abie3st enepther bladeds inghedibbakign.about the rotational axis of the shaft.
Each ?rm may conprise nore than one bl ade, each bl ade being preferably
movall y

Thus, in preferred embodiments, impingement of a blade by the fiuid when in the first
position effects rotation of the shaft. As the shaft rotates the blade is orienteéi such that the
flow of fluid moves the blade from the first position to the second position, in which there is
lower drag. As the blade moves towards the second position, another blade on another arm
20 moves into the first position whereby water impinging on said blade causes further rotation of
the shaft. The blade in the second position, having a lower drag than the blade in the first
position, reduces the drag on the prime mover than would otherwise be affected by non-

movable blades, and hence, effects increased torque output of the prime mover.

25 Suitably each blade and/or arm comprises means to limit movement of each blade on an arm
to a prescribed amount. Preferably, the movement limiting means is arranged fo limit

movement of each blade on an arm fo between the first and second positions.

Preferably each blade is rofatably mounted to an arm such that the blade may be rotated

30 from the first to the second position. Suitably each blade is rotatable about an axis running
3



nmounted on the arm The bl ades are suitably nounted at prescribed intervals
extending 20 along the arm The bl ades may overlap. Alternatively, the

bl ades may ok ;8_yNt ed superposed at one region of the arnpc¥Badde bl ades
are nount eg superposed at one region of the arm there may be a separate
novenent |imting neans for each blade or a single novenent |imting neans
to limt novenent of ail blades on an arm to a prescribed amount. 26 The
or each bl subetantialy pavatiplr withethe mgtatiood! taaib [of theoshaft.g Ufreferaldn thehmavemertt fliedling a

hi gher drag in the first position than in the second position. The or each
bl ade may ®eARsrs dEanged o) g defation Sbrseblada e & grepsrbad a%GHBf tisRiaceBeb PRt i al | y

I t . f ' 3 bst ant.i al | dge-sh d
Cr oss sect PORack PR B & oar Rk Beeesh v el R TP PR oSt o)

| ozenge- shaped cross-section, or airfoil-shaped cross-section. The or each
blade 4 WD (12/389,-4 PCT/PHO1 /00002 nmay have a trimtab attached to the
bl adestip prefdblbdRch b bhdid b%@_é‘%omfn’ééé Inéarf to GATRM a6 MladPRbVgNkvides bl ade
tip or blade trailing edge. Suitably the prime nover is arranged to be
rotatably tieantad seandpasitivns untiithesshaitiassbtatads presoribéd distambe.as an ener gy
generating apparatus including a dynano electricity generator) with or

w t hout an attached gearbox. Suitably the prine nover is arranged to be
rotatably nounted on a sub-structure such that the rotational axis of the
shaft is sUlfsMERS g Prayen) each biade figm Royingsbrbwaen dhe UsiANd Fepand @psitiong urfili ¢ p) v
the fluid s aif,.or ter. Thus the prine nmover may be used as part of an
i power i SR ol & Rrpesibed angiferiHistshle S e, (s Jice aieges: ey

ti dalyggpowe . ti 1 ; t em
P e i R LA i ol SR U e S
present i negait1ROMandhfdré pleferdbly QY ledstdi5e) RaRFBY tHpranfidadistdnge $eno fiste
conprising a prinme nover as descri bed herei nabove, connected to an energy
gener at i ngthapt8®’at us. Suitably the energy generating apparatus is an

el ectricity generator of any suitable type, which can convert rotary notion
of the shaft of the prime nover, to electricity generation. 20 Preferably,

t he energy rati ng apparatus .is.a dynano, wWith or. wi thout an attached
gear box. ~AGUERRY g 39a’ HRpiecament oebyeen feagh aiaeeat AFY 5 RyeSAMIAIN 9L | <
provi,ded a- et ener.at.l rLom . | ui t hod
corrpr1|gsi ngT'[;rp%'qu;\}l%ﬁ r?g& twﬁoeé}%rs %Ifree&?}sl@e\ﬁgﬁ{e e@%: ? %bsé'géhwg@%ﬁert\r%g@\? gbcggd é&g‘u |h abl e
ener gy gengimbddalis®eink siaand | ocating the resultant 25 apparatus in a flow
of fluid. Suitably the prime nover is oriented in the flow of fluid such
that the rotational axis of the shaft is oriented substantially vertically
with respect to ground |level and the arns extend 30 radially substantially
hori zont al Egchwemh mayseompriset onopgr dhandorieeblatle, each blade being preferably movably

mounted ort the arm. The blades are suitably mounted at prescribed intervals extending
20 along the arm. The blades may overlap. Alternatively, the blades may be mounted
superposed at one region of the arm. When the biades are mounted superposed at one
region of the arm, there may be a separate movement limiting means for each blade or a

single movement limiting means to limit movement of all blades on an arm, to a prescribed

amount.
26
The or each blade may comprise any suitable configuration which effects a higher drag in the
first position than in the second position. The or each blade may comprise an elongate
member having front and back substantially planar rectangular surfaces and having a
30 substantially wedge-shaped cross-section, kite-shaped cross-section, rectangular cross-

section, lozenge-shaped cross-section, or airfoil-shaped cross-section. The or each blade
4



5 W O 02/3895.1 PCT/ PHOL/ OOU02 Suitably the prinme nover nounted to the
energy generating apparatus) is located in a flow of air or water. Brief
descri pti Qg @f;sdshe Drawings 5 For a better understandi ng piripligi/hdoy£ntion,
and to show how enbodi nents of the sanme nay be carried into effect,
reference will now be nmade to the acconpanying di agranmatic drawi ngs in
which: 10 Figure 1 illustrates a perspective view of a preferred enbodi nent
of the primey haeer triof tabhattached dattiheobladeRipg o blade irdiling sdgeatpegly ar gbrapletely ew of
the preferred enbodi nrent of the prime nover shown in figure 1. 15 Figure 3
i |1 ustr at esPepnipdhaijadetip peblage fajfiingredge-second preferred embodi ment of the
prime nover of the invention. Figure 4 illustrates a plan view of the
second preferred enbodi nent of figure 3. 2Q Figure 5 illustrates a

per Spect i Ve W hhlf fl Aala B9 AMRRAAIGRY 'ant USBE SUBSRYR, Of the
b e R e ol ool

present inven gure strafes a perspectiV ourth

prefegred QERagdi s°Berg)igehdifting rdpﬁ@atﬂ?%fudiﬁ% 2Obynki& eRERGH YendrtWe Mith AR -

Figure 7 illustrates a perspective view of a fifth preferred enbodi nent of

t he prine wineatranaftachéugepib@sent i nvention. 30 6 WO 02/ 389e PCT/ PHO1 /00002
Figure 8 illustrates a perspective view of a sixth preferred enbodi nent of
the prime nover of the present invention. Figure 9 illustrates a plan view

of the sixth preferred enbodi nent of figture 8, and 5 Fi g{ure 10A -1 0G
i|lustrat e§”“ﬁ§¥ §5eRiime fovgY is\irapged P O SPIRERY Brrumid aha sestyrtuienicp tidhe nover

of the present .i nvention. t ail.ed. SCri ion of Preferred Enbodi nrent of
Che. I nvent Polpeeratatmsr PP At sleppapyanrs finSeedin oo dadglcr o od
enboclbnen.tsa&?@t&rmﬁ@asnaww&e&o s A€ Srife SR mdy bdMlieahsl p%pcaf'fn%k' cal and
has an axis of "rotation running through its center. e shart conpri ses

ei ght  ar mpdiverddi geeraiirige Bydteraiuah la 4 MniiBhgoléred iBidratdh, aVidabpoRaell eddigpcent arm
havi ng an angul ar di spl acenent of 45 fromthe next arm
generating system or an energy generating system powered by the flow of river water.

According to a second aspect of the present invention there is provided an energy-
15 generating device comprising a prime mover as described hereinabove, connected to an

energy generating apparatus.

Suitably the energy generating apparatus is an electricity generator of any suitable fype,
which can convert rotary motion of the shaft of the prime mover, to electricity generation.

20
Preferably, the energy generating apparatus is a dynamo, with or without an attached
gearbox. According to a third aspect of the present invention there is provided a method of
generating energy from flow of a fluid, the method comprising mounting the prime mover
described hereinabove to a suitable energy generating device and locating the resultant

25 apparatus in a flow of fiuid.

Suitably the prime mover is oriented in the flow of fluid such that the rotational axis of the
shaft is oriented substantially vertically with respect to ground level and the arms extend

30 radially substantially horizontally with respect to ground level.



95 Each arm 6 conprises at its distal end, a blade 8. Each arm 6, conprises
an upper 10 and | ower 12 nenbers, with each bl ade 8 being pivotably nounted
bet ween t{g g pRYy 10 and lower 12 nmenmbers by way of a pivebrhfo/kRgh arm
further includes neans to prevent each bl ade from noving between the first
and second positions until the shaft has rotated a 20 prescribed anount,
said neans conprising a retention bar 16 spanning the space between the
upper 10 asudkablptherprith2 moeeriraousted tds the efiergyhgenpratirigeapparstus: rid bditerkinta flolv of i gures 1
and 2 will now be described. 25 In use, the shaft 4 is rotatably nounted on
a suit abl eaiewelgly gener ating apparatus, such as a dynano electricity
generator (not shown). Once nounted, the entire apparatus is positioned in
a flow of fluid) such as in a streamof air or under water in tidal or
river flo y have braki ng neans (not shown) in order to
prevent ro"?&sg {1 pa 4 in the flow of fluid, until desired. 7
WD 02£389S. 1 PCT/PHO1 /00002 In figures 1 and 2, fluid flowis shown as
noving in a prescribed direction across the prinme nover. In this

enbodi ment Fork eersundérstantmgadiltie inehtgReandato fshdvs hovpafhddin@nts| o thelsadle oy i n
which the front surface 18 of the blade 8 is substantially perpendicular to
the fluid bd cariedinto effectereferencabai nawi ke Impade e ther escompanyinar dizgrammeatiea f or
fluid inpingenent and the greatest drag, 5 to a second position "B" in

whi ch the r@¥Ags mwhithice 18 of the blade 8 is substantially parallel with
the flow of fluid, and wherein the blade 8 presents substantially the
smal | est surface area for fluid inpingenent, and the feast drag. It wll be
apprqgi at e t: I JER Npe A" and

t he ?gcondﬁkglgé{|c}()l£l{§'%r|§t§l'nL pg{;p{ ﬁ‘gqﬁwzc’f rleF pr egtﬁﬁ %ltﬁgrﬁ@b\?l} ge surface
areas for paptigngenent of the fluid and differing drag, these internediate
positions are |labeled "A-B". As fluid flows, the fluid will inpinge on the
blades 8 in the first position "A". The pressures of the flow of the fluid
on the blades 8 in the first position "A" causes rotation of the shaft 4,
15 about t Rigure @nillysirhtesyri plan Yiew phihe peafested i ambpdiment of dhearimesmpver shawatiad

cl ockwi se. \Wen the blades 8 are in the first position "A" they are

prevent ed fqusd- bei ng pivoted anti-cl ockwi se between the upper 10 and | ower
12 gbers of the arms 6 by the Retention bars 16. The rotational novenent
of the shaft 4 can then be converted into electrical power or other 20
power by t g dehRNaitlon BEdbenid vRRAR & etiha (féRlred RRtimdr® of e plimt Rveharl t 4
is connected. As the s is rotated, the arns 6 are also rotated, which
novenent beghdigvehtdnnove the attached bl ades 8 fromthe first position "A"
to the second position "B". 26 Before reaching the second position "B the
bl ades 8 nove through internedi ate positions | abeled "A-B" whereby the
front face 18 of the bl ades 8 noves from being substantially perpendicul ar
to the fl ofieye4fipsiiates ppiap uirw of tag srsendrprafaried gmpadimant offiaye 8h t he f1 ow of

fIw% with the tip 22 of the blades 8 oriented towards the flow of fluid.
Furt gr rotation of the shaft 4, causes the blades 8 in position "A-B" to

orient suchgllalydfied &3ksfedfie vith s thiliEprbkeAtdEeintBiment of the prime mover of

the present invention.

Figure 6 illustrates a perspective view of a fourth preferred embodiment of the prime mover

25 of the present invention.

Figure 7 illustrates a perspective view of a fifth preferred embodiment of the prime mover of

the present invention.

30



30 begins to face the flow of fluid, and thus begins to be inpinged by the
flowof fluid. 8 WO 02/389r1 PCT/ PHOL/ 00002 As the rear face 2D of the
bl ades 8 4% joRé19ed by the fluid the pressure of the fl uipgrfppfEAsol e
bl ades 8 to rotate around the pivot 7 4 into the second position "B'. In
the second position "B" the tip 22 of the blades 8 is oriented away from
the flow of fluid and the front 9 8 and rear 20 faces of the bl ades 8
ext end subgipaeBilfistratespa perkpestivewietvof tarsixiif preferrest erfitbodimgnt &§ thehprisie mavertdie second
position "B" the surface area of the blades 8 inpinged by the flow of fluid
i s much sn#PPepent W@M9OM the first position "A" and hence the drag of the
bl ades 8 is much reduced. Thus, the blades in the second position "B" help
to reduce the overall drag of the blades 8 an the rotation of the shaft 4
and t heref I . %ﬂ: el | fluid novenent
and rotati %hngb@g%/{%%ﬁgﬁgfl Q{Vﬁgngﬂg%g%ﬁ eogpiﬁtrﬁogﬁb?glst’%%ue to nove as the
shaft g4 rotates back to its original position. As the shaft 4 rotates to
its original position the blades 8 in the second position "B" are forced by
t he fl ow oFigiire UDA -1 0G pliusitdtesRepedtionaiewts oft frefersadrbidie tshapsks iof the iptime snoe@nnect ed
and abut the retention bar 16. '!5 The bl ades 8 are then noved back to the
first posi tfitogpresantinentione arns 6 are rotated further. Thus, continual flow
of fluid across the prine nover 2 effects continual rotation of the shaft 4
as the arns 6 are rotated and the blades 8 are nove fromthe first position
"A'" to thegsecond po ioti on "B" and back agai Vet Referring now to figure 3
e ST BOUT T O ' et the invention includes
all t{dae el ements of the enbodi mnent described for figures 1 and 2, but
include neans 24 to limt the novenent of the blades 8 to between the first
and secondrpegihg iR to(fighres ANdhd"Ba pferFid@ Sinbotithanl oP& piime Mboer XR¢MPMRS al | M ti ng
nmeans 24 conprises an upper 26 armand 25 | ower 28 arm extendi ng obliquely
from each alrafh 45 whith ishoylindricairendias @n ads of Trbtetionpreingahroaghte camtet. Tiwvehatt 4r ns 28
i ncl ude upper slots 30 and | ower slots 32 respectively. The novenent
limiting nepeisesseighir armer6 whieh rexseds ragialld Bom dhis siaft 4-\/\“?{*1: Bachxadiagens amr ough
the bl ades 8 of the prine nover 2 into the upper 30 and | ower 32 slots of
each novenﬁ?Yf"glaPﬁ‘?&“faﬁﬂisﬂﬁ'ﬁsmzﬂﬂs figm dhe nex@®- 02/ 3895. t  PCT/ PHO 11 (10002 I n
use the guide rods 34 cooperate with the upper 30 and lower 32 slots to
limt nmovenent of each blade to between the first position "A" and the
second poshdhOdim Peoniprises RS distdl bddJHbRdé 8. EdthiahR 6f bdniprisddOs d(iiip&rhd'a% the
guide rod is |located at the proximal end of the upper 30 and | ower 32 slots
of the noveweni2 hembérsNGthn&eh bladd 8 Mgt gletadip afduntdd dbtwbdrethpruppa® 100anar 2 i S
rotated) 5 and the blades 8 are noved fromthe first "A" to the second "B"
posi ti ons, lowkretZymendkers byl wayl of & pimaiidd Baciwenfurtodsdnclikies meangriel pefent kashmovenent

limting neans 24 between the upper 30 and | ower 32 slots.
blade from moving between the first and second positions until the shaft has rotated a

20 prescribed amount, said means comprising a retention bar 16 spanning the space between

the upper 10 and lower 12 members.

Use of the preferred embodiment of figures 1 and 2 will now be described.

25 In use, the shaft 4 is rotatably mounted on a suitable energy generating apparatus, such as a

dynamo electricity generator (not shown). Once mounted, the entire apparatus is positioned

in a flow of fiuid, such as in a stream of air or under water in tidal or tiver flow.

The prime mover may have braking means (not shown) in order to prevent rotation of the

30 shaft 4 in the flow of fluid, until desired.




The distal ends of the upper 30 and | ower 32 slots are closed to prevent
the guide rod 34 10 from |l eaving the novenent limting neans 24. Thus, when
t he bl ade?v dhlRqgh the second position "B the guide rodspd4ppfofufnes the

bl ades 8 fromrotating further. As the arns 6 rotate further and the bl ades
8 nove back to the first position 'A the guide rods 34 noves back towards
the proximal end of the novenent limting nmeans 24. 16 The nopbvenent
limting nipafigere2 4 gwed; dioid folvas Blowdess nving ima besergeddieetibnaasarygs therimehe
second position "B when the mninmumof drag is required on the bl ades 8,
and thus pF‘é‘(Pénﬂnsthhﬁ*ﬂWWF'Mr blzsles arer meyahie LeWeENbrst Resitiaiabeled dd” in dihishe to the

| FL'E”EbZ‘éﬁi@eo? L&v%{%se{? Py i RSl PERE e B o h?ES'SZ
citects nelaULlbE @“‘“9 QWE'%* ST B AR dn e HeRal Y T C1 20

power ggenefsad eétom/pssmsn 228 .mhmnwfm%t surfacE 75 65 E pRIDOWE BBhRialypafilelas t hose
of figure 3, in which novenent limting nmeans 24 are present) the novenent

i mting neimntheZibwadfl fuid, @ad lvherkiadie blade 8tppdsentasubstaptially tiengmatieshgaifacst 25 t he
fluid flow through a small er angul ar di splacenent, which causes each bl ade
8 to form arabfividjimpingensnt ancthe leestfilegi d f1 ow for a | onger tine period and
add to the torque of the prime nover. Referring nowto figure 5 in athird
enbodi ments of the prinme nover 2 of the invention, only 30 two arms 6 are

115/ 505 1 MR oARp POt s s e ol PBCARhm o abvs FBve o
bar 1, Whbédiof A BIaBlONP pidbdh BRLAY JzBF sGHapE SRbLrol TPRZEmeHR of b 3dES 8 are

pi vot ably connecte to the arns y way of pivots 14 he prime nover 2 of

the third esddwbrip@drag, MReeKntelnibdRiepssivons arelidosled 1acB"same manner as the first
enbodi nent described for figures 1 and 2. The bl ades 8 of this enbodi nent

are 5 oriented to be retained in the first position "A by the retention
bars 16, above and bel ow the el ongate members 36. Referring to figure 6, in

a fourth efibdud fipws theffluidpyal 'ﬂ‘PP%Wfb%élﬁdez &in thetfisst ippsition ' No rThe PERSSUrRE ¢h 6
conprises twog bI S ong Lhe arm 6. ach a ri ses
two retent thﬁr{b‘f g’?rtﬁﬁB"% dF% "éi{??fl"ﬁfp%f'}‘%' By ﬁﬂ'ﬁ'e‘%m ?ftB? a'b"g'n%onpri ses
its pi I i on 'A
to t e sec it hE oBfl bk uf IRLERSRh TR X € e fficifien WUlh BB DT [
fourth enmbgGydmnthe lﬂ}s{igé‘ﬁloﬁ R ey B PREBAG Frorh 'b@iﬁé Emed)ﬁﬁiﬁﬁockvhéét bdnfeeRNOt her
enbodi mrent (not shown), there may be a bl ade rod (not shown)

connect i ngtmlubpdahadﬁslov&rmmd‘uﬁemmaaﬁmEytﬁe)Ramtibmbam@ t he bl ades nove in
uni son, 15 The made of the operation of the fourth enbodi nent is

substantially identical to that descri bed on the enbodi ment of figures 1

and 2. Referrlng nowto figure inafifth enbodi ment of the prime nover
2 of the iV gﬁ mavement o the sha\‘t 4 can then be converted into electrical power or other

20 power by the energy generating apparatus {(not shown) to which the shaft 4 is connected.

As the shaft 4 is rotated, the arms 6 are also rotated, which movement begins to move the

attached blades 8 from the first position “A” to the second position “B".

25 Before reaching the second position “B” the blades 8 move through intermediate positions
labeled “A-B” whereby the front face 18 of the blades 8 moves from being substantially
perpendicular to the flow of fluid to being substantially parafiel with the flow of fluid, with the
tip 22 of the blades 8 oriented towards the flow of fluid. Further rotation of the shaft 4,
causes the blades 8 in position “A-B” to orient such that the rear face 20 of the blades 8

30 begins to face the flow of fiuid, and thus begins to be impinged by the flow of fluid.
8




20 arm 6 conprises two bl ades 8, which are superposed. Each arm 6 conpri ses
upper 38 and | ower 40 retention bars, to retain each of the blade. Each

bl ade 8 cQ@fhigeg 1ts own pivot 14, but in another enbodi B pHo VBl S hown)
there may be a single pivot running through both blades. The node of
operation of the fifth enbodinent is substantially identical to that

descri bed for the enbodi nent of figures 1 and 2. 25 Referring nowto
figures 8 Asthe%ar face 28 phthe bibded e impingéd bytbe fiuid tive pressups of Zheofiuid farees theent i on
includes all the elenents of the enbodi nent described for figures 3 and 4,

but now i neipdead ta ratate arownsidherpivol 1 ¢ Miorbeysecend prsitien Be Inghg seepnd FPPQ'“@’U@@ or tip
22 of h_ bl de f dj ad

o711 ci oncyNeTREE oFphPilts s SRented & vm@%ﬁv’ of o ipng ear 2y '©

02/ 389y P%WQB&%X%#L%%&{E%QIH ﬁcjwcpbﬁ&ie 8) partly spanning or

ext endi ng 0 cover ong € blade 8 trailing edge
or tip 22. In use) the trimtab 42 alters the blade 8 attitude with
reference to the fluid flow every tinme 6 blades 8 guide rods 34 are not
setting at ThuspindhesdeadndosifionOR1 thasurtaoel area bf thén blades\saimpinged| by ihet flonpf MEiANS 24,

t hus i ncreases bl ade efficiency. Thus, in each of the enbodi ments descri bed
above, rmovignayeh ssfallerHbanin dhiefrsBpdsiioniA’rad henast the dag tof &ie bises Bos eh second
position "B nopves the blades from a higher drat% orientation to a 10 much

| ower dr ag’eﬁ't“ie@ntTQE‘?v e Pladep prothe | saeapd pP%thr Vil ffﬁqucﬁfﬁeéﬂﬁfé'l firgs of et he

I th fluid
Flow ) nt o Palad b Ptk Hekdand Herere BofeO P il o PR dPehape o
t he %adesﬂtﬁdﬂn&eh&'ﬂ%&ﬁﬁion'alr?n&érﬂ&ﬁofttl%é;j’ﬂ;ﬁ@m a higher drag in the first

position than the second position erred bl ade shapes include 15

wedge- shaped, whet her rounded, as shown in Figure 1 DA, angular as shown in
Figure 1 OD, rectangul ar paral | el epi ped-shaped as shown in Figure 108
(rounded eMitsgrmaréccohtiiie tamaouel aartheestat 1, rotates tack th s originalbpdeiione As Hisepseit
cross-section as shown in Figure 10E, airfoil-shaped as shown in Figure
10F, and aftrqtases todtn paigal aesitian thej biades) indthe geagedpasitions I are foieed bithe et er r ed

bl ade shape bl a 8 co eit wWth or wiwthout trimtabs partly or
conpl et o1 3 04D B Saek iR A § adiEng! ' B SRG o Tl 19 22 The
readgg’ s aif ol e%é‘a.’e?neﬂ'n{oﬁe%tbﬁ%é&t bt pcB@Qr?‘.rAsasatﬂ arfR G A Bk Mﬂb&h are filed

concurrently specifrcatron in connection with this
application and whi ch are open to pubI ic inspection with this
specification, and the contents of all such papers and docunents 25 are

i ncor por at gelshéegntmual fiow of dilie aerosethe prhé moler RRffedtedntiiuabroliichef @eaHaft 4 thi s

specification (including any acconpanying cl ains, abstract and draw ngs),
and/ or al | aptheiahes & erepyetated andthe higddsdiare mope e the fissd petition [ASde the satopd be
conbi ned in a.n%/ conbi nati on, except conbi nations
position “B” and back again.
20
Referring now to figure 3 and 4, a second embodiment of the prime mover 2 of the invention
includes all the elements of the embodiment described for figures 1 and 2, but include means
24 to limit the movement of the blades 8 to between the first and second positions (“A” and
“B" respectively) only. The movement limiting means 24 comprises an upper 26 arm and
25 lower 28 arm extending obliquely from each arm 6 of the prime mover 2. The upper arms 26
and lower arms 28 include upper slots 30 and lower slots 32 respectively. The movement

limiting means 24 further comprises guide rods 34, which extends through the blades 8 of

the prime mover 2 into the upper 30 and lower 32 slots of each movement limiting means 24.

30




where at | east sone of such features and/or steps are nmutually excl usive.
30 12 WO 02/ 3895-1 PCT/ PHU1/ 00002 Each feature disclosed in this

speci fi cafigan géﬂr_}cl udi ng any acconpanyi ng cl ai ns, abst raC?c%}%ﬁo%(ﬁM ngs))
may be replaced by alternative features serving the sanme, equival ent, or
simlar ' purpose, unless expressly stated otherw se. Thus, unless
expressly stated otherw se, each feature disclosed is one exarrpl e only of a
generi c selniuss thefguitiguedssddanopecte witinihe appef 8Gang lower 33 siblsdo ilimit smveent of s not
restricted to the details of the foregoing enbodi nent(s). The invention

ext ends toeaahy'a%weqew@ﬁ@thecfvst 8PSJHoR o eand desscens Rosiion '8 a4 shewn infaiech

g'ﬁif octs e BCRRC tduiad R Mt o i R SER PR et 2t R s o1,
the steps g%agtgé( gﬁ?ﬁﬁ@%éﬁkuﬁ u%crﬂéa?ls% (A'(*‘.gﬁ ?’%ﬁq of He phithe moVi¥? Dy

PCT/ PHO1/ O rime nover harnessi ng ener gy ?l’om fl ow

of a §l ui dandthepiRies FardTRYRE (AR firSt “AtodheSEdbid (E¥)pobiffonk ek %ﬂd’e%da{?‘l gnal
axis, arranged to be rotatably nounted to a substruct ur'e, t he shaft

conpri Si ngmated [tewvakis the distalr end (ob theandvemelit Mipitingaohiearls| 2¢ Hetween theaippdrciotanf4) , t he
or each arm (6) conprising at |east one blade (8), wherein the or each
bl ade (8) lowerdRisistst ed such that fluid flow acting on the blade (8) effects
rotation of the shaft (4), characterized in chat the or each blade (8) is
novably mounted on an arm (6) and wherein each blade is novable froma

LSt oDS! b i 0P 1B bl o e 9 PP TR ARGl e Y RG220

10 drag, wherei Bl I'rs rag I's econ A prine

moverp(2) fsm Hafhd B rh&erﬁérﬁ"nmtuﬂ% melRy 84, nTM%ewﬁénOfﬁé Bfacds! Megcrﬁfhfa%@&o%d novenment
of the or each blade fromthe first to the second position as the shaft

(4) is rot pistien ‘Blﬁle%wdé\rda& BAPrel@Y e bladds S Forb kadtnE flrthér. Plsaiearhs Blrotdte Wher ei n
the surface area of the or each blade (8) inpinged on by the fluid is

great er i nfutther dnd itist bigdes st inove Heklato tha firdh @ositivo dA'cthe gaitld rods 34 4novés packne nover
(2) as clained in any preceding claim wherein the flow of fluid effects 20
nmovenent ofowgdathg prodmgheng pidbpamovenent igking IReang & ond posi tion back to the
first position as the shaft (4) conpletes a full rotation. 5. A prine nover
(2) as clainmed in any preceding claim wherein the prinme nmover (2)

Comprigses dhe et WU MBans s pR: B @51 AP B HBvdeCaual Srob'nb e
second posi t1 on & N@@aﬁgﬁneastp%\ﬁe g-{e I ad&?{) gl sv{dng“{aksfmw h
POSi ti oNn. Becory pYsiiore'BM AN thd Ainindfin 61 cﬂag"rgdequﬁeoedaﬁ/th@b@a‘e@,(y B tﬁusa;sraoenwher ein
each bl ade (8) and/or arm

minimum drag configuration and instead adds torque to the prime mover 2.

in an embodiment such as that described in figures 1 and 2, the absence of movement

limiting means 24 allows each blade 8 to achieve substantially minimum drag when rotated

20 to position B. This minimum drag effects negative torque on the prime mover, which is

subtracted from the power generated by the prime mover 2.

In case of embodiments, such as those of figure 3, in which movement limiting means 24 are
present, the movement limiting means 24 allow each blade to retain an impact angle against
25 the fluid flow through a smaller angular displacement, which causes each blade 8 to form an
oblique angle fo the fluid flow for a longer time period and add to the torque of the prime

mover.

Referring now to figure 5 in a third embodiments of the prime mover 2 of the invention, only

30 two arms © are shown, each arm 6 comprising a single elongate member 36.
10



(6) conprises neans (16) to limt novenent of each blade (8) an an arm (6)
to a prescribed anount. 30 14 V~"0 021 3895.1 PCTJPH01100002 7. A prine

mover (2hw@%2/549aj med in any preceding claim wherein eachp®f/pg@ dof2 1S
rotatably m)unted to an arm (6) such that the blade (8) may be rotated from

the first to the second position. 5 8 A prime nover (2) as clained in any
preceding claim wherein each arm and or bl ade conprises neans (24) to
prevent edzhh blopgite H&Nben8E icorgprises a\mnﬁom@rﬂﬁr\smclmmn%ammamlow tes unti |
t he shaft §4) has rotated a prescribed distance. prime nover (2) as

cl ai med i rfloagake W@e@oﬁ%g&eqeaﬁﬁre RiveiRRlY Frnpesiad 19 iha %{H‘H 6oli’y WRIPVetS donpri ses

24 | h bl
ot escr | bed B RHTEAToVE 2 51 (e M RmeBR e e dm ey T Pl SR oS ¢ e
cor 1 eSPON PG secdbeg ArPIE UK. (He B0 @'ﬁqﬂs'eﬂ?%ﬂ adiggedi ng

claim wherein eac r| ses nore than one bl ad eac bl ade

(8) bei ng dieabioberfeidineE M thE ﬂﬁsheosmaﬁnA( By theF6terkiBn bt R6] dBBveENGDelolwdhe AS
claimed in any preceding claim wherein each bl ade 8) is provided with a

trimtab (ekdyate mbmiseedi®8] or integral part of bl ade {8) partly or spanning
the whole length of the blade (8) trailing edge or blade tip (22). 2t1 12.
A prinme nover (2) as clainmed in any preceding claim wherein the prine
nover (2) is arranged to be rotatablﬁlé nmounted to any suitable

Sub- st 1 uctRHEISIO RS, 1,7 19 SRPodERE chie o e ipvgriion each arm

or cco ng SETerE HS Hafeh & B Pehda Bl oL Tkeh o sl (e 1,
met hegl of (BRNGE adne"@r SRGN &ymé I fé OWagl paad béthislised ﬁ@oﬁﬁtmm&%mﬁé sing

nmounting the prinme nmover (2) as clainmed in any preceding claim to a
sui tabl e ambamrﬁ@wmé fié R ViirsteposifighdAl 0@athé Betohd) Bosition B’ lag Rhchodhag at Us i n

a flowof fluid. 30 98
rotates with the shaft 4. in this fourth embodiment blades 8 are independent from the other,
but in another embodiment (not shown), there may be a blade link rod (nhot shown)
connecting all blades 8 of the same arm 6 so as to make the blades move in unison.
15
The mode of the operation of the fourth embodiment is substantially identical to that

described on the embodiment of figures 1 and 2.

Referring now to figure 7, in a fifth embodiment of the prime mover 2 of the invention, each
20 arm 6 comprises two blades 8, which are superposed. Each arm 6 comprises upper 38 and
lower 40 retention bars, to retain each of the blade. Each blade 8 comprises its own pivot
14, but in another embodiment (not shown) there may be a single pivot running through both
blades. The mode of operation of the fifth embodiment is substantially identical to that
described for the embodiment of figures 1 and 2.
25
Referring now to figures 8 and 9, a sixth embodiment of the prime mover 2 of the invention
inciudes all the elements of the embodiment described for figures 3 and 4, but now include a
trim tab 42 attached to the blade 8 trailing edge or tip 22 of each biade 8 to provide fine
tuning adjustment to increase blade efficiency. The trim tab 42, either welded, riveted, or a

30
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W O 02/389,-1 PCT/PHO1/ 00002 ?5. A nethod as clainmed in claim14, wherein
the prime nover (2) is oriented in the flow of fluid such that the
rotationalyoanisgesqf the shaft (4) is oriented substantiall ye¥pfbif@bly W th
respect to ground Level and the arns (6) extend radially substantially
horizontally with respect to ground level. 5 ?6. A nethod as clained in
clainms 14 or 15, wherein the prine nover (2) nounted to the energy

gener at i ngplete rdegnl ymrtiod blade &t eaitly spanhiag ot exterating dully 16 Icoved theawholeolengtiat er . 10
16 . A AE. A2. AY. ASBE. ABE. A Y. Al Y. AYY. Al | . AYY. Al E. AY. AYY. AFE. AYY 7@Bcd=Y| Rcqt
} xsnhc XU| denodig RadeBdaiinggdeagrdinfea] ca] cal] ca] ca] ca] ca] caU] ca] ca] caU] ca] ca
U c”a] ca] calU ca U] cna] cal] ca]ca]ca]calUca + 12] °  kFuxZ[

Qvcr zupj d_ZU] ca] ca] cal] cal] ca] ca] ca] ca] ca] cal] ca] ca

leTC“aUJ ca] (3ls6he ath ool LaleRlirdbsd'S calaalrR idsake ¥ haltalola ting W tw
O#r SV +- Opihdesl 6f guidel rebis A4 € Adt Gatiba likadiia mbsuaeha@&fqaewns&}r@ﬁﬂn%m&a\w ca] ca

Ul caU] ca] ca] cal] cal] ca] cal] ca] caU| ca] caU] ca] ca] cal] cal] ca=L"" ¢

d! g!'!'", " 5" méans 24| thupkidorda¥d Hlada bfficigreg] cal] caU] ca] ca] cal] ca] ca] cal] ca] ca] caU] ¢
a] ca] ca] cal] ca] ca] ca] caU] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca

" #SH} #HHNMBPSSS QAR &&&3(6(T(())T)Y)g)v)) ****/ +| w ke  ZU] cal] ca] cal] ca

o] Ca o b P SEoh Sbb Sl e e o bad B g of e bades's o ik °21 21 ©
/™ al 0022f 2222433 mhc] X ) '

U cfa\l a] ca] c%ﬁ%g'b?\cgﬁx@zi]s% "?k%%%’ca aCa%gﬂe;?%%%]%ﬁ?gc@ﬁ%%%goﬁ%@%@ %a] ca
33<474) 4945 HRAO N ALURRSRLBD 0k, fo Wiowge for a rsoton i the sneray e

<<A=F=| wr ca] caJ caU| ca] ca] ca] ca] ca] caU] ca] ca] ca] cal cal] cafca] ca] ca] caU
] ca] ca] ca] sabkauy ekl atdr fedbpriibgik aRbeMICRW into rotational movement.
F=R=a=>>H@X@aaCAAABg BBBBNDQDDEZEEEEEEUGGHHXH{ H{ vl gb] W caU] ca] ca] ca] ca] ca] c
a] ca] ca] caU] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] caU] ca] ca] ca] ca] caU] ca] cal] c
a] ca] cal] ca

{LHl} | IU!JoRﬁNKEE] to_Finwes (AMGG. Nueiop Rk tirpblagamiB-is tinpatart) it ST Watflesthfca) cal c
2] cal el e ool oA her bl G5 R) Saber batoh Hhaidheahut shpd Geag cad cal

calca]ca]c

RSi Sl SUU ' !
e CBU caf ot e ek Vtiiel 5 oot b e o e SRR oo D

] caj ca] ca rectangular pgralje!efiped-shaped as shown in Figure 10B (rounded ends) and 10D (angular
[/\\\I]L]]AZANAN <> aaaaa' bbbbFdl ddd9e<eee| vgl ga\ W ca] ca] cal] ca] ca] ca] ca

U] ca] ca] catdder biatdc hdving @ e shapall crks-sdctian < sHowalie Bibwra UDE, adiritkhapke ag call] cal ¢
a] ca) ca)] ca eePf Sfff)gggghhh{h~hhhhhhXi bi di i
shown in Figure 10F, and airfoil-shaped with trim tab attached as shown in 10G. Preferred

blade shape of blades 8 could either be with or without trim tabs partly or completely

20 spanning along the blade 8 trailing edge or blade tip 22.

The reader's attention is directed to all papers and documents which are filed concurrently
with or previous to this specification in connection with this application and which are open fo
public inspection with this specification, and the contents of all such papers and documents
25 are incorporated herein by references. All of the features disclosed in this specification
(including any accompanying claims, abstract and drawings), andfor all of the steps of any
method or process so disclosed, may be combined in any combination, except combinations

where at least some of such features and/or steps are mutually exclusive.

30
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a] cal] ca] cal] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal] ca] ca] ca

VI I Frmgigniaisgss 040BoQoopep~pppé&q) d, gkVi } wr mhc] X] ca] | caUpeqlpsd] Gdbsal caul c

a]J ca] ] cal] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca
caj ca \

]7cd]_:! ) 109%&' ()-L!9%0) 10%BQB& ()-L!'47)10%@k ()-L)10%v+& ()-L"10%3B& () - 10%

@ () - =Y| dENCHEGIIOUiEBIOEN - DINERETicalPHInCIodmY 4r) a¥DOM@Ring olalms, abstract and

109 () - & 10%& () - RcdE! . 10‘%‘ ()- ) ) o

S3L10%@& (§rawiRashi1feygse (eplaged b "’egv-eﬁ%@@?'(‘?g Yecee: equivelent. or vk 10@

120G 8RBT POl GO 1 el et St ato () - 2)
\ Eg%@é) _1%&;(@1 QI}SEE)%}s’i%%(ﬁﬁoﬁlégg%&gsgﬂes of equivalent or similar features.

10' S19%@& ()-1y) 10%@& ()- $100@& ()- 3" 10%@& ()-y #10%@& ()- 10%@& ()-Z|
QaBVK@ 710%@& ()-! 5f&10%& ()- 410%&& ()-

3910%@&' () ThSBVehMGE npl reStridterdioRthé HetBiRSF théclolegbing embodiment(s). The invention
1098 ()-310%@& ()-"10%a& () - 109 (% - 10@ 10@ 10@/<s10%@& () - U} t dEbC!
10%@% () - CHEETRER Y Y OBk oD%~ 91 Ow@BeVel) corapirgiony )of thel Gew@Res( Yisclased! T EE!

specification (including any accompanying claims, abstracts and drawings), or to any novel
one, or any hovel combination, of the steps of any method or process so disclosed.
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F' 10%@ ()-1y 10%@& ()- 10%@& ()- L0%G ()- Ff 10%@& ()- | y#10%a& ()-T

o#r dEbC! . @O () - - 10%@& () - F+

10W@L' () -Wb)mﬁ%%@' () - 10W@L' () - %.0%@4' () -rs$r+deEbC | f; PCT/PH01/00002
BL0%@ () - 910%aR () - 3610%G&' ()- 34 10%@ () - Y 2#10%@& () -

3910%@& ()- M./ 0=LbCl 10%GE ()- 10%@& ()-! 10%@ ()- 10%& ()- 10@ 10@
10@<s10%@& ()-~ ca?bCl ! | #10%@& () - MO%EE ()- 10%G ()- @ L0%G () -
L10%G& () - Maim&0%; () - ull A?bCl ' 10%E& () - YOUGE ()-! +l @

#10%KKk&' ()- 10%G ()- 10%&' ()-' & #10% & ()-mW \  d!! aBbCl Y 9- #10%& ()-!s
5 &10% ()~ 109G ()- Y, 2109 () +

. 10% Y #10% P "uV710%& ()- 109 ()-"109&' 109&' ()- 10
10 %. (>)@ @A prime %é 22) for harnessmg energy from ﬂov& gf a fluid, the(p%ime mover E:gmpnsmg 0

0 R HH S L S A O
L NSy 5 e, e

iggﬁ 8 - lé(?/;{ ()()3I M |6§ at Iéagét ake BIAUR 8Y) WRerbih 1S & 1ddRblbde (8] 15 dtidnteeP e S
109K () - Ss 10 Auid- ﬂowmmig(w the Bladdy/ (8Feffeafdlyalbtjod of %&W(f( @), (cherbétr2édiinQRa’ () - +
10%' ()-Y@10%' ()-" 109 ()- " 109%& ()---------

109% & () - 3" 1the4or:eagh. hiady ©) (9 mowably1mountey<an evearmg )(6)| @il\@tmu( pach_ bade. it

1004 & () -~/ aTBiSB 5508t hotnqPeng 2 E 199 o 1 pheond peaten (eingss SRR () -

%8225{ (%PE 2&'_ ?)S ! %f%@{’%'(‘ %@ﬁﬁ%ﬁ%&%%%%%ﬁ %?%42132{22:2)45;630! @ 10%&: () - 10

o8 ()-: "109%&' ()-10%& ()- 10( 10( 10(Y<s10% & () - a666M/77V8dELC!
10%& ()-109& ()- @109%& ()-s109%& ()-9109%& ()- 109& ()- 889t 99: u: dEbC! | @ g

10%& () - s'2. JOPfnd novér 1) ¥ claimed 1:08(&7\(1), wisdréih ARaReoky) of RO Whects) movernent jof the
<A=C=D=E=dE: / 10 10Y<s10%& ()-

&109%&: () - 3108r@adh)blade (S0 %@ ﬁ(s)t:othmma(ppsmob@s/&e(syafaz:ﬁsRtaead»H@@( Y: 1

10YS: 109& ()- 10%& ()-9Ss10%& ()-1 10%& ()-M "10%& () - 109%& () -
10@ACAABGBBAE: /  10Y94.0%& () - #109%& ()-YS : ! 109%& ()- 109%& ()- 10%& ()-

10%&.,( ) - BBBN

10Y51 ())/& %W(‘?m’?@ %5 68IEet . 9ok (3 RS i RiriRge ¥ed bR Y $2Y EEEEEEEE

Egg/:&l(()) %200%&%) gm I—c(hdoﬁl% e UGB IGeMer(h-tXGhirst position than in the second

position,

4. A prime mover (2) as claimed in any preceding claim, wherein the flow of fluid effects
20 movement of the or each blade (8) from the second position back to the first position as

the shaft {4) completes a full rotation.

5. A prime mover (2) as claimed in any preceding claim, wherein the prime mover (2)
comprises at least two arms (6), and at least one blade (8) is in the second position when

25 at least one other blade (8) is in the first position.

6. A prime mover (2) as claimed in any preceding claim, wherein each blade (8) and/or arm
(6) comprises means (16) to limit movement of each blade (8) on an arm (6) to a
prescribed amount.

30
14



101, #109%& ()-s 109%& ()- 109 ()- 109%& ()-,"10%& ()- 10% ()-' HLII1JJOKdEbC
10! 109& () - |v| 109 () -M #10%&' ()- @O%& ()- 109%& ()-109%& () - oKKL] LLMsMIEbC

103 109%& ‘6%) 1.0%&' ()- PCT/PHO1/00002
1008 ()-. 100803 100& ()-I ) #109%&' () - sSMeMVENEN' N(N) N7NxmbC 10109&' ()- 10 10
103<10%& () -1 ; 0%&' ()-L910%& () - 5- 10%& () - 7NGNOPPxPPJETbC 10Y 10%&' ()- Y

10%' ()-Y ZlO%&' ()-@10% ()-Y 109 ()-& 109%&' ()-P QRRRSI SAEMbC
101 s' 10%& 7 ) -A prib@bve) (2Y a8 claiod:in( gny Pcediwgrelsin - Wherein each blade (8) is rotatably
10%&' () - 9F@109& () -1 SSUU UuvaBnmbC 10Y7

109& () -! Ys&mowded(ty ap 4[[‘0@3&5'(0}‘ tp@ﬂ%e(@) may be rotated from the first to the second
+10%&' () -&3@ - #10%&' () - VwWzV} V-VWWWhC 10 "10%&' ()-10% ()- 10 10
10<109%&’ () - e ()-1s910%&' () - VWAWNKI XdELC 1010%& () -

10%&' ()-S"109& ()-10%& ()- 109%& ()- 109 ()-i XX!'Y| YY1ZZdEbC 10S
"109%&' ()-109& ()-10%& ()- 109%& ()-| SH109&' ()-10%& ()-Z[/\\\1]]dEbC

101 @§10%&8 ( - SikOYvef 12) -as Qhndd) in ahf Wecéding! o‘fﬁlﬁ) 199@\9"6 kach'am and or blade
109 () - 9] AZAMARAARGYNG 10 10 10 10° <10%& () -

109&' () - 7910866 pfidesSthEHiE (£9)-t4 Lo/t (el bidde>(8) lnm;}xg ‘Dfeenl 8 Hskiakd (speoh® %D &' () -
10%& ()-Ss10%& ()-!p &LO%b& ()-!f!10%b& ()-' aaaaaaa' bb~_@

1010%&' () - ! 1pseiions)untilthelshafiirhas)yotataddpregpribed distance.

10b<10%& () - YS10%&' () - bbFddd9eedE~_ @ 10Yy #10%&' ()- @O0%& () -F@

109 () Yle%&' ()-F109%& () MW" 109%& () - eeePfff)gdE~_@ 10F. -

109%&' (

109&' () 90cy '{""J)Fmi% /gf (a)s cjaéj‘é)eahﬁﬁ{% Qﬁaﬁilng@lﬂlaywherem each arm and or blade
L0%&!4p) - 3 100/%%;&74%@{443 3 o Y o b hlabibln X bC

10 10‘V ()-Y
angular displacement of the blade (8) with reference to the corresponding arm (6).

10. A prime mover (2) as claimed in any preceding claim, wherein each arm (6) comprises
more than one blade (8), each blade (8) being movably mounted on the arm (6).
15
11. A prime mover (2) as claimed in any preceding claim, wherein each blade (8) is provided
with a trim tab (42), attached or integral part of blade (8), partly or spanning the whole
length of the blade (8) trailing edge or blade tip (22).

20 12. A prime mover (2) as claimed in any preceding claim, wherein the prime mover (2) is
arranged to be rotatably mounted to any suitable sub-structure, such as an energy

generating apparatus.

13. An energy-generating device comprising a prime mover as claimed in any preceding

25 claim, connected to an energy generating apparatus.

14. A method of generating energy from flow of a fluid, the method comprising mounting the
prime mover (2) as claimed in any preceding claim, to a suitable energy-generating
device, and locating the resultant apparatus in a flow of fluid.
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16. A method as claimed in claims 14 or 15, wherein the prime mover (2) mounted to the

energy generating apparatus is focated in the flow of any fluid, air or water.
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