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WO 2007/ 077555 PCT/1L2007/ 000003 | CONVERSI ON OF

OCEAN WAVE ENERGY | NTO ELECTRI CAL PONER FI ELD AND
VBAGHKGROSMD OF THE | NVENTI ON The present i nventHCINE2007/600003
relates to solutions for capturing energy fromfluid

flow and, 5 nore particularly, to systens for turning
wave and fluid energy into elfectrical energy. The
main focus of the invention is on wave ener from
oc COMVERTHEN OF QA WoE EAIRGY &NTDIﬁLEﬁ% POWER
are meant to apply to other liquids and gases and the

i nvention has other applications. The present

FIELD VD BACK GREVIINDNOF THREINVENPRINS t hat nmake this
i nvention work, . and sone variations of the devices,

~ butThe pregent 1@3@@@& Tsktasripesplutions e AARtuRngIPnery 158 Bfuidrflow and,
mor?rg)nner a{aﬁt B sefo? g Wrfvel in(ar@hﬁﬁ\éﬁérg&gn@) Q@&tﬁgx{l energy. The

|s curr y aval our ces
main frayabthe mm:txgy it axn evave energl dﬁ)hzyoasang hivesd, lakes, dndtdams, but the

. each one has its Qwn obl.e centl , erest. h
prinfAls 0 GROARE (P EPRIBAL] GPFT LG B0y G A Libe v eion Bas other

applﬁ:ﬁﬁ&zﬂ:y Thd pRE&AGERALVR¥SVers fHd MR &;taﬂﬁfﬁﬁt‘ 1PRS hauRefdon work,
| east one of the follow ng defects: "“they are |arge,

and expe M&uamps kbt dayvicentrioet], caseasth@ Whemwmdmmth the problem of

ener h crashin 0_not

obtaffd o dhP IO s¥415S B et mi: s Gt aSapate.
mﬁSGmﬁ@N@lﬁﬁEﬁabl@&i&r@_@haﬁ%eﬁ APy Eoﬂght BfidrDb@cablh one has its own
fluid nmotion such as the Bernoull1 and Navi er Stokes

probjsmsy Rependly, iteiest bassarensedwinstbe agssbility pf obisinies elsirical energy
ﬁom%c%%a@ d duﬁ%ﬁp%r? %Jatci]ﬁ\é’s ﬁz{v%n&t ?éys? xget (%f Bt %ﬁ&vb‘iﬁg %)efe{: s: they are

een’ s al 1 ower om i ncrea

largeg eppantivelchadd t¢ benstvamewasto tlivneditaenic enary yhrotigh\erdeling of waves,
easi er to capture. 20 The present inventiqn describes

do ngfempaeafullisg iof bethatha beereridiang ventahyerion of Vg yuovepis, and do
not ég@ E 16? OF A %ﬁﬁ%&?%ﬁ%@ aﬁﬁ M4icH §18fks principles
Vi ces a curre n

he sane tine pat ent uses
(mcrtasedlﬁomsphemm guperibt e wingeamd ifipraved flow from adjacent structures)

han abl since t he. rra or .enbo nt. of th
&Eiﬁ\ﬁ é}ﬂgﬂ‘é’ar ?Q}togé Gs the, artnpfﬁlrégtqﬁ the wave) to make the
@1:9%@@%& kdes g;%&”ent patent can apply to other
. 9 “The present | i

ds and gase invention also applies
G'Elmpms@:a\mmnm ddseribaspievenatl de'dﬁesxmxbme(thddatof Obtalmﬂg energy

anpl i tude increases t.0 the. negati
from R RO o SR B PGIRRTo GOE s o i fme. (The
currcRE phtesd 18§ &lrBNikch 48 W&, LiguidBked WaNLineehape AP ficel Be major
capture by increasing t he wave anpl i tude. Innovations

emquimmt@f fhe patent 1Srmﬂm1¢lmd torks! weler, byt in oder gmbodimangydie current

patech S R Sl pod €00 U0 bre bR FnGRGR b B ipp's taw of

the aﬁa iUy of vieesNies afiplitudeendréR8s Bk S thchiRgees 10ywhes hdk the water
to capture, and then captures it. No equival ent or

depfba ¥ confiipg Hecyartien) spage near 2 ypgtionehdavige todpaker wavsmergy easier to
c:aptupee %9 &&%Es%é The %%‘ecéiﬁﬁlﬁﬂae. Ynhovations of the present invention include

devices and methods to maximize the utilization of wave energy in both horizontal and

vertical vectors simultaneously. Very simply, the present invention makes the energy easier
to capture, and then capiures it.
No equivalent or near-equivalent system for wave epergy capture has been found in

the current art.
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WD 2007/ 077555 PCT/1L2007/ 000003 2 There is thus a

wi dely recogni zed need for, and it would be highly
VEQIXMAMZEgBOUS to have, a nore efficient and crEaA&R007/000003
met hod of obtaining energy fromfluid notion. BRIEF

DESCRI PTI ON OF THE DRAWNGS 5 The invention is herein
descri bed, by way of exanpl ezonly W th reference to

the acconpanyi e%édravvl ngs, wherein: FIG is a
f i gheratis deiscuwideferespgnizes masfl dor, @@ﬂpbwehltlsbedﬂglémdwﬁagews to

ene stem | f
bave AEIGRY PR IR Ol T ot B S MR n e porion
converters 10 by10|nts FIG 3 is a view of a

turb| ne rot ati onal deV| ce attached to electrical
¢ JTIONOICTHE IIRAWINGS am of a guide for a

o 5L R 16RO 00 B LUBRCIAIgR Sl 0

accohlpasymgdtdmngsgadmm fluid flow 15 FIG7 is a view of
FIG 8

th n er s additional flap I S

o Bihob T Bk oriie o ihs oh e Tl Qi OPOReRiS R e BT CppTRp capture
systegPnf i guratl ons. FIG9 is a diagram of wave
characteristics. FIG 10 is a diagram of wave

r oFl&t.i Disad viewaolee pasidicattieckrotationg devidesattachiiduigr dentngal converters
by i dlP and wing variations. 20 FIG 12 is a Concept Bl ock
yjofﬁ‘%gram FIG 13 is a diagramof oscillator nodels.

FIGGLA ik 8 vadv e5£hukbiné Ritatfon@PdResbardb iRt Rlectricd doaveigers.

d| agram of the paddl e wheel rmdel FIG 16 is a graph
12}1‘%19( afiggiapnefin gideforashdisgsed and wavel ength of a

| I n
ertifs s e R Ao bR 2‘%%%%%@0?@ el
anm&i‘s adﬁa@rc&mmﬁszﬁgﬂ@e‘ﬁaxrﬁﬁlﬁﬂ flos.a di agram of a

un| il e" apparatus, FIG 21 shows the unipile, wng,

N QUuhIsAeYiew| of mdeeww@@m Wit addiponal flaps. 30 FI G

|§E‘Ig§%|gda;(l?rgr%n S\oé%:ﬁg%?hg fect W%e W ng %\%e‘%ﬁﬁ agud%g.

FIKBG isi assdiagreimadfrveave ehartbteri@&snoul 11 ef fect .
FIG 10 is a diagram of wave rotational characteristics.

FIG 11 is a diagram of ramp and wing variations.
FIG 12 ie a Concept Block Diagram.
FIG 13isa diagram of oscillator models.
FIG 14 is an oscillator free body diagram.
FIG 15 is a diagram of the paddle wheel model.
FIG 16 is a graph of the relationship between speed and wavelength of a wave.
FIG 17 is a diagram of vertical motion energy.
F1G 18 is a diagram of forces.
FIG 19 is another diagram of forces.
FIG 20 is a diagram of a “unipile” apparatus.
FIG 21 shows the unipile, wing, and universal joint concepts in one pictire.
FIG 22 is a side view of a wing and paddle wheel.
-FIG 23 is a diagram of the effect of the wing on the paddle.
FIG 24 is a diagram of the Bernoulli effect.
FIG 25 is a diagram of energy losses from a hydro turbine.
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FIG 25 is a diagram of energy | osses froma hydro

turbi ne. WD 2007/ 077555 PCT/1L2007/ 000003 3 FIG 26 is

VEO 200587803 of t he superior view of a unipile fRAVIL2MB7EGN0003
27 is a diagramof the superior view of a field of
unipiles. FIG28 is a diagramof a field of unipiles
conbined with a ranp. FIG 2§ is a di agram of wave

speed and wavelength. 5 FIG 30 is a diagram of the

sugB86i2ris nidingramn obthesnperior vieyhetr vwpdsfreur r oundi ng a

unifl-e.: Fl.G 31 is.a.varian fr30..F is a

sur})gpizgrlss id&%r%?’ ogtbalsgﬁeﬁloagv{eﬁ%%ﬁeldﬁkgngﬁesrS a view
of HG@QSa@E@EarﬁoP@ﬁéld&af\hhgﬁﬂes cdidbinb&vwddh airama. vi ew of
two_paddl e wheel s with hoods one above the other. FIG

35 HS 24 181 dipeasin of wavpwmeed evdwaslengiat aut omatical |y

de e i d di

ondIRSR Al of Ml P8 G reihPanathel 19'¥d sumounding 2
unipgileavity. FIG 37 is a hook and hinge device for

furlj .and ynfurljing a paddle. 15 FIG 38 illustrates

thgjlggailfévﬁ?m%&féb- mol ecul es in different wave

COMYGBLAS supeoBRY 4% @Bupgeiatdpenal generator made to
fit just ag%li/e t he uppeé ranp. FIG 40 is the

enﬁé@ﬁ&ém?vmvmiahﬁadwepaa&%b}"vhml- un?erneath t he f
. LFLG 4T i ' '
cohfaatete vt e giierlsoyithqtds Fhe Aot Wy il o1

a FYG1¥MsQ dietaP of @paddl Whdel 4t iafitcin A AR HYcredsag kaid or wave
_of the effects of a ranp. FIG 44 is a diagram of how
resistamec.sanme concepts as FIG 1 could look if placed on a

OB R0EA8 Bl Rela ohdtFnd Bt i Uity

undertow energy capture. gram

CaPpIGU ¥ gt Hobk asdHingé devieafop fu¥isg end udfnlflga deddies a

di agram,of a surface epergy device with a flotation

meEHE 38 tilustrates the orbiis of Wtel Bplerwias ROEWRYGepgftions.
£l : . . i 2l hg
engﬁégﬁéﬁﬁmgg%ﬂéc &alga%ﬁgﬁwé&?%&fgﬁ? gﬁ%&pl cture
of FIG 4§ idihe endodinteat ofmviindsql dced jost ubhgeroenth the veater sicice.

FI S icture.of .an ice barrier .systemfor a
wabiE Phisa Sebiam of e vl Qiica%nqﬁeékmf%??‘imlesi
St LS UM §E diagram of a system of polypiles.
FIG 43 is a summary diagram of the effects of a ramp.
FIG 44 is a diagram of how the same concepts as FIG 1 could look if placed on a

buoy instead of a pile.
FIG 45 is a diagram of undertow energy capture,
FIG 46 is a diagram of energy capture at the end of a ramp system.
FIG 47 is a diagram of a surface energy device with a flotation means.
FIG 48 is a picture of how the invention of flow deflection can help other devices of
obtaining energy from waves, such as buoys.
FIG 49 is a picture of buoy devices that move horizontally on the surface.
FIG 50 is a picture of an ice barrier system for a wave farm.
FIG 51 is a side view of a ramp structure.
FIG 52 is a superior and side view of a ramp extension.
Graph 1 shows the power increase with paddle/vane angle growth.

Graph 2 shows the power increase with flow capacity.
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FIG 52 is a superior and side view of a ranp

extensi on. Graph 1 shows the power increase with

W87 Bshe angle growh. G aph 2 shows the REMEL2007/000003
increase with flow capacity. WD 2007/ 077555

PCT/ 1L2007/ 000003 4 Graph 3,shows the power increase
wWith inlet speed growth at 48 degrees. G aph 4 shows

t he povver increase with inlet speed growth at 60
deéfrr 3 shawsdhepowerripsasevatipinig speed Grevidiat ¢p dpgrees.

r
| ncr ﬁgﬂvﬁshtﬁggﬁérﬁg‘%gﬁgl %]rngeasé% ﬁ@*’@ﬁﬁﬁ Q@ﬁé 8\6/\975'
th é}rﬁm/\kshdwscthepm@emmrbamﬂa beeilfihg roicweighte of
oscj !l at qr verti.cal SCRI OF THE DRAW NGS
st Shopsth B SRt pise STBEYS BURR HOTEHY! con and
”E@i‘é}ﬂﬂ 1S 16 ‘ﬁer A éhbgé%o aamﬁa@twas@a%aﬁm&% vertical.

By convention r t e conveni ence of

reader's understanding, the term "horizontal" refers
axi s (and the terns are used
ertical" to a y-axis or a

LNy L1
setmaﬁreaeﬁt aweﬁuam o%l St o0 Hevidddd and) @ndtiRyd¥Bthat @ablSd used to -
i nt erchangeabl y) Z-axis refers to a third axis.

caPﬁ!th‘faéﬂﬁml’EYand ‘superior” may refer to a y-axis
or e
o BF AR ek B PO, U En eGP 3Edet lfaping the o
“honanakal”’wefetrs b xalxﬁ; oreafifst lakisqEad khe tefifd hleaisbdintyrchineably) and
« thg refer toarelatlonshlp to the earth qs face
Ve ed0 By-BHe M £ %6eend S w3y OHERREGT A2 }‘[13 tefms are used
inter%}ﬂn yg 7Qkis feft {oGHAH ax Y, “Inlfriitd bﬂ&‘féug&%}@ rn':r'agI ﬁéfer to a y-axis

to nean that the object is ¢ enou
orientrdion withefif end¢ objechnmetdmsarilybpeing . hipleer theanthk egtherd Mnst uses of

w. alrfoil s functio |y ad] nt _to_a tuLbine, . .
horBorthl ol B G dE EEAUN PELY BT BRBFEF (50 TPF &0 drfelationshi
tothé@drﬂgbﬁjrfédékﬁk@@m§ég§ﬁfﬁ,%rvel ocity of flow. A "flow

defl ection device/structure" can refer to any
st Thecterme “fuhetionally edinsent’her Féontiguoust or Shwtthenal obrgraity” are used

to megh i b iren@ s o i crlim P i Forrammpl, ifan

airfoid AiapR! iﬁ&[m@lfb%ﬁﬁy QfjabeHt Qo tARbIRGCIt S 3R8e bﬂo@%mf@l a%dck QNparameter
it usuaII%/ affects t he vel OCIty and/or t

relevarg do thap sbiapdueh aprsjetivnf fiwrensi ons of the flow. The

(e Bppacttoil 86 Bl Ry P 125 Bty TP BER e fow

into anBthenblgetel ch@bben SYRRAUNYAR) % Wikl rablp) wPliﬁﬂohﬁQ& tamip with a lower
devjce/ structure.” "Wng- shaped," "ranp,
horizonialleysly or anyeothes shaperaranorg than ong hapeiv wmma’ws Egsuglly affects

ef:l.e
I e e S T
‘platfoim’ iapctrafpd mizh®e used to emphasize the flat surface of a flow deflection
structure, but is intended to be synonymous with “flow deflection device/structure.” “Wing-
shaped,” “ramp,” and “airfoil” are terms that are included in the category of “flow deflection

structure.”
When the term “unipile” is used in the context of a pile structure distinct from the

unipile piston and surface rotational device alone, and the pile allows for several attached

devices at different depths, it also refers to what is called a “polypile”—a vertical structure

that holds several devices for energy capture.
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and the pile allows for several attached devices at

VP pFO@0ERES depths, it also refers to what is c®ATGH27/000003
"polypile"-a vertical structure that hol ds severa

devi ces for energy capture. 2007/077555

PCT/ 1L2007/ 000003 5 W use the phrase "on or near the
mave surface’ to _describe the |location of the surface

S iy Phiagn (9% ORAEHT 18, WiYe SEfrcBe twé%qlxb dhe degtion of the
AT e s e
or comapletly Hdlews drdenesdth ﬂlﬁ:@:@ce‘ m:{dmn/mv swfics oﬁﬁnckmwa'ef wavesd
er horizontal " in ane
8 M S e BB i R TsTesT B e o PRl gre of is

comb!ﬁ'-‘nefﬁté1 PhiiZe Bie%ht QiR B4R, roﬂ;a%aﬁ&%f @8 twaves flehorizontal direction,
vertical flow of energy of an object noving fromthe

in couirpst torthe vertical tffoyu ghenergsnof m:obj c¢theodeg &am thg wave crest to trough.

ant a onent of vva ner |s 10S
In o419 thE 3ficRlio RRRREA coRipot el Hhtel FBb MRS ubRe circular
pathélbf tvetee Rola@ites! eorder tbi difftreatne the whtieh a5yt 6b@iersecapture from
from crest to trough fromthe other m)vemsnts of the

cresiyig Eoughelromethe ipthar apergemenss py het weve, dre wep the terms “horizontal” or
Ty sl f
hor Bl ARRIPLE QLA i Thoy SNER of fnd BEGURY BB bl the actua
captirhatf thategrgyey & foram straflitahagizontabline ohrdt alould peoducat for example
woul d duce, for exanple, torque on a paddle. The
torq‘f?ran?cﬁ’%pgs and operation of energy conversion devices
aceRd BHRd g &‘%Pa‘féﬁ&? _F enérgy %Hﬁdré?ﬁoﬂ"&v:@@s %chﬁﬁg to the present -
under too W|th erence t drawi ngs and
invertopompp bgibefer Wideddeat mpthi mfwencrslt@the dmvangs gld ‘élel apgompanying
4 outline of the major conponents of a wave energy
CCRBfre systemas shown in the present invention. It
dopRs N0k £ Rgtaivt cullfel GtV aR! mg% cothpbhidris @0Q whVE ehdrBy capture
and all the conponents shown do not have to be present
systegt ap Heown mﬂae@maant uenention.olt sloes notwshave el the inveatiens inethis one

ene of I_ni ro
piotufig AR paRnsthe S N B RN b PR NP Gl Q pgpvariations
showdtroOAll Beve e CORBRIN theRe W OBtaidiRO EhBY foal Wavedfintaigetter fashion,
present invention. For exanple, since thg@ﬁ{ le (or

both \vaiiwam ang rapcthgr iriase. candi oigbeing eempatile imppestanp payts of the
presehf'm% HdiP %B{ %&?@rﬁn %ﬁh% ffe E&%ﬁ%%k@&’c ble@Pndin from a surface

nven | ons KE "a van sur ce wave
platfarmtis i anf hmmrfantq;uﬂe:faﬂle ahﬂwnmv%ﬁﬁbﬂnemvar&jm toomk®ndvantage of

‘EE‘GWE of i nventions shown here is the enphasis. on
subsy %N@fﬁ% Wgthé’h BIgFTateRR 4 shawe TqayPg frpgropgheme of the
inverlfHE Sob B Yrt [2ho RORaSon Bhqchstliding Oty AL 1R RATEGpnd designing

inventines that fnalnuse o€ shatbTheretvirs sevezalpiariantseofihe [ingintiensmhere for the
ovegvi ew o ortant ones,. Qne cruci al

captuy O POy oFonTaT oy b KR, G HEE SR AEE Qufpgew of the most
lmpoﬁﬁﬁbgys.i n both horizont al

One crucial solution of the invention is the capture of wave energy in both horizontal
and vertical directions. That requires, in most embodiments, two generator systems, one for
the horizontal and one for the vertical. Parts (1), (2), and (3) are the essential parts of the

horizontal system; (1) and (2) represent the energy capture means, shown here as a rod (2)

connecting paddle wheels (1), and (3) representing a generator. Any kind of epergy capture

system is suitable as part of the invention, but paddle wheels are a preferred embodiment.
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and vertical directions. That requires, in nost

enbodi nents, two generator systens, one for 30 the

Woerizemssi and one for the vertical. Parts (1)PCT{IR}007/000003

and (3) are the essential parts of the horizontal

system (1) and (2) represent the energy capture

means, shown here as a rod (é) connecti ng paddl e

wheels (1), and (3) representing a generator. Any Kind
Anyoking o geieraiansyiem cennsristhip she encrgbbapters system isfsuitshde as part of

the IS Bk 2\t S e R B ts 0 (B B aggg( rod spinning
inside #doibf Tige PatEAt dves 166 bedeSPMB AP (hft@néBRre ARk gi¢ available. Other

] cgﬁlune systemis suitable as part of the invention, .
kindg of henigonizl gpergy rantyregeperatonsrttens may Re ugid: 1 preseiehes a variant

of tﬂé%ﬁ‘%%t diEQQltﬁH EORERGe of Q?)E&'(ﬂe IhE iéonnﬁédtsto%rﬁ%rseﬂ 96i%t for milder
not address the types of generators at are
wavesvai | abl e. OQther kinds of horizontal energy

capt ur e/ gener at syste may he used; .one presente
oMb oS PERR part IS0 GRY (Bl plop e b g supurtace, os
shovih Regdl e wheel connected to a universal joint for

m | der waves. The configuration of parts (1), (2),
_anblabgiatipeyomthedanizoniahexitent dlojudeibway of susimiziag thdesistance as

the L (PR Tl o @0 D B e OBl e B or by

enablidg themi ko falhitio 6aRnRE SANMEHLP Yherfor & bNGrablifiak BdiaRRe upwards,
provi di ng_a hoo 4), or by .enabling themto fall

d :
(Figyrpg 35.a3Gehbr Bart Qagi Tepeesey at etation devies. Yjnew ithey geegtest rotational
i . 37 . g
cor 5 of RO s FOLTE e 10 b bpl Pl o

energyodapture/gaderatensegin.i S on the outside of each wave,
e hel ps g)i_sure' proper, wei ghting, of .the

this devi .o, tn .
eﬁegverg tCOPPPEEY SOBEY SYRENTS represie @r@ilschﬂc‘fufe as a pile (7)
. alVe i.S e i
fixe ATPENER 100, AR bR o™ vdrfR BB Hhobhdet fom & buoy or
platfarar. i(Hates thenietm dplasfoner’ tdoes hotsyesdramastisp eleflectidor device.) In certain

ol RSO B2 LS LS Cor, Cocg el
(7) nlaQOR! itRRdBed RS PABYSY QLA BeY tb@ga Bfﬁ?sehgmrfﬁf deé}%’ér rifél;t/er so that

addition, the energy capture structure s (
other(saergytcaptueaidevicea cpnlbe pi@ed beloant thesyprfbes gystern chdvar hgre. A variant

~usef.ul for deeper water so th of her energy . _

of thd 35yt i, e B iR 1s8n Do et oeRe et s arociphagion is for

part (6WAoVEhiRand dot AP Fesul lof b attsldvicatotAO Woribshtil¥yStem (3) on the
figure canal so, be placed underwater. The crucia

surfagecef tha wayes.dis pipantlikecyeriical mntion ganaeehlidiovitic ggeneration of energy;
. f i t1 ntt he.horizontal .swstem (3). .o
any stfEbl fnefhod biad 1SR8RO et VB0 B Bere R ot vntion

will beshdwmlatan result in the generation of energy; any

suitabl e method may he used. Other vertical variants

t H&e ngremaier pdwnce RE the gurent invaniion isdhe aplication ohflow principles

o Rl 10 OO N BRG lB od e svte

shown here—and any other energy capture system for waves—make the energy easier to
capture. Using principles based on Bernoulli’s equation, the Navier-Stokes equation, and
Green’s Law, this invention presents the use of flow deflection devices in two major ways of
using a wing-shaped, airfoil-shaped, or other struciure to accelsrate the velocity surrounding
it. Here that is done on a large scale through the use of large, semi-horizontal platforms (9,

10) that surround the vertical structures and/or are beneath the horizontal energy capture
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to the extraction of energy. Flow deflection devices

pl aced appropriately around the system shown here-and
VR P0030FEPS ener gy capture system for wavesnakePArIE2007/000003
energy easier to capture. Using principles based on
Bernoul | i's equation, the Nayier-Stokes equation, and

30 Green's Law, this invention presents the use of

flo g}%flect%on,devicesintv\o mpj or ways of using a
deviges: 4o 8165821 0F & pingls wirilea frscedass of 1a§%’%£9)ra@dt(b<%_ are adjacent
on c%@ %ﬁe%ﬁgg ltI{etIﬁrééﬁBQ ;Bf Bﬂcoﬁir!fé%g)ﬁl{’? Eﬂe@%)é bejﬁ% {ﬁfﬁgf%ﬂea?@&n the other, the

__done on arge scale. t
differene-tistrg showndly 1pinalict ¢ )5 TS conckP) wotkatbestinracianml of Hevices where

ical strict b th t i zont al
the Walbii e EE Wlhab % 597E SRR LR 508 GREg ones slope
gradaieh RPlovERoft BEE A fofiosd Ol AgutaisR). Fart (Posdifaliancously

of two platforms, ( g .ad{jacent on one
perfermy dher Sgicign tfer samp @nd oreadd av rasdiicialgbueaker efffst ghat dnegreases the

L TN MO N N———

the majotityobf thevivaesis HaRive thel siefapd ahd @k Bhergk ds Pher€Bek RS available for
that, the | ower _ones are _haqrizontal and the upward _ones

capiue Jplessa gleasiia 9 tpkepfoanrdelicavetlatle f The artifielablrpeksp eifeqtdas to stop
befolte 'tt%h%a(zg | 6H )elsd ﬁé wabQ )en%%ﬁ/ ¥ %ﬂ%ﬂy%&emm, the ideal
0 of a ranp d create an

perform the fuhction

embedimieht of the ibverioarreqiifes chovehrht bf drecangswingedefRpiiar snicture via
fault of current art fo

.anplitude of. the wave. e r v
micrpRrgossSgt Obflﬂméﬂaa’refgé%? Ragts fpmgtion; tRgethey) 19 iperpassithe ability to
i S ofR W ribSnthIe bWV vk . ! n ' i
cap t her ef (_)rlc;,I | ess avai ﬁggllsgﬂéfrgf%fﬁ glsgn%géedaﬁﬁdgg%ngfgﬂy with
curreng ant & emproye dlpek efficienay af buridng artTRert af thef invistionbis dixkese of many

..effect .has t,0 .stop. 10.before t wave breaks, or else
adiocii, SEERIRES R P o e Rep RGBS Sho PR EeRetea
empedeffRinc fof teéhBroyd6pRire @An WBBUY BApINYE B9 Pladthg bhenaller flow
ranp/wing deflection Structure via 'm croprocessor )
deflegtign dayice (Phiungtiomally, adjaserido pher suefateiensriy paptageysten. As shown in

tis GEERETRF bl 0t bRlye RenSPedlolindeds Phob il Ladhitine o e

Bernovlli land DaviegStol@s eqitionSRna Vieré b Bé bbieesgputdheresies. SR taddition,
art, Part _of the jnvention is the use of many 15

 the usgiplaneaitioll oiivine ehape dgpreatesithe Brepmwe suRsrior froitgpd adsosome extra

Iﬁf&?ﬂé&h&ﬁ@&tﬁ@@%c@%h?r{gg}%@@%é%ﬁ ency of eneygy

capture can al so pl'acing a snmaller flow
defn extthcled ddstopmocesspr funitc taro patfoym atiaag esrthaheentdne functions in

. f t t As sh i t hi
addm’gﬁ(r:tpa é’o%fr:]e %%a/(gg g%nggmeeéli %Bgin@rﬁgle; %aw@clangml thel grientation of the

horiz&ﬂ&ee*de%?ir &gﬁ.\gé shdlem Vi RS EfBﬁfro{i‘ LA Lot g%tgﬁﬁ]in order to maximize

Ber nou vi er- St okes equati-ons, erefore
the pavwez cppimesd authewsurfacs; sims de paddleaddiially should@ohtaet b8 @utsk portion
an aifrfoil or . w ng.shape creases. the pressure
of the3fif T potrol Y HHRER GO B TBRBRRIEHORED. [ or ¢ he
banslyl brdtbs LdTejusE bvbCaE RRE! DipoRBAN' Se SYVeEMhs AR the following
attached m croprocessor unit can perform many
examplasian quddlet wheelc systens ¢ambinett iviiho patto(Dhemoerergy roepilye  system
ment i.oned or exanmpl.e,.it can cpntrol..the pentation
comb{fER 50,30, § RPAALe YL teh P By Sithbart (1 Qg ahersy capture
syster€ @Binbledt Wigh " @0), the kO bApln® (9)Narfdl O thg2tlER5h M #8ve capture

environment, part (5) connected to part (3), part (1) on both sides of part (3) connected by

- part (2), part (4) covering part (1), part (12) in association with part (3), part-(6) in

association with part (3), part (6) in association with parts (1) and (3), parts (9) and/or (10) in
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25 the power captured on the surface, since the

paddl es ideally should contact the outer portion of

WhaoAavEss 1t can control the orientation of tPET/AL2007/000003

ranps/ pl atforns. Many groups of just two of these

conponents are novel, as in fhe following exanples: a

paddl e wheel system conbined wth part (5) an energy
ture system conbined with part (5) paddl e whe

asS0g\AR0T HBAIER (106 BT £ et (181 6) assaﬁa%wgtb B o 405D, part (7),

f t 9
paﬂg%)ijﬁ 1%;’ ﬁ&gﬁg@%ﬁ(ﬁ%ﬁé&%\% tUre pﬂﬁg |or ogﬁ{enf ( p?ar t
( 5Paxt c(t‘héa)e cépecbehts qgaﬂjbr E@eratiay bysteb) o@mjgiﬁg Hromh diges badk ;md forth
pa connect e art rt i ar
moug&)o% tb&a flrter( Raz‘ﬁc;c F%a%fgg Pré‘ggev@fp tﬁ I m(sgx)aﬁ gjp ?ec %@1}5 of water
immedafely su?@ﬁ@x%%é l‘éﬂlp\’"[ttﬂ‘sl{b%\ﬁlt mgéare deafltin £ gb
9) and/or

association with parts (1) parts
( 1Biguran2 ishows\maadg Magatiah6! mﬂlﬁb@{)@ﬂm}@.@@ G@3mil8er waves that uses

the FREREREDI S il G i, DR b b Syl of e 1, gy fhem rotum
to Figfhe,1 ifadidre dhil. or part (10) part (7) in association
with part (8). Part (14) represents another generatl n

syRefEFng RO tp e pihenvirhéngsabicuand Hlvstrates (h5) pareddie wheel with
N R e o
or a Universel JoimpGeretatdrs) Tiao wnillustrative SpAe(18) kban Be fhygtoifiodd! or energy

Fi h h t f th f
converei deniee SHE at PRHC HAGSPORBLET @utpoibe o be g point is it thee

is 1deﬁfljf B(ﬂo@sl le%s i éne%ﬁrzﬁhb%ohlﬁeﬁce kiH' 91'5_198 eﬁiﬁ)og?ﬂlﬁ%nt it rests on

Syst emo gure hen return I gure
the smfm d@adlqu.ld Haf the rjaddlenehecd G:ohﬁguratldim shalaviha ghergy conversion

s o BB b 1 el el v o an

dowl £ rS¥%EdsRPMPHYPREdIES hut i %ﬁso%i!@aﬁétﬁér delcedPart (16) may also be
bni versal Joint Genérator.) That is illustrative; par

attacledslp 2 Satation adeyiceoThe icontzdl rod (éﬁ)ea@chea:ttrtomthm Tod (17) via an

sSuc e wheel | | r bj
attaoliele§Fn BN BrsRiofhy Rt Tyl e BUaBRE ot fly nalftetfied] s rod )
1o gerbrity %ﬁeﬁg? ehrONEH Y rotAIoNY: FleXAndahs that dd (U hfcdzﬂ;eﬁd vertical motion
enbodi nent, it rests on the surface of a
10 2 jeparalfa MRATSY WABYITSIeR BENRTaIORt inothis Mewn thet ¢nsresh %pgy the vertical and

honz%g%\égé dlnggoésdég %%%{%daﬁ%é{% métg%%ﬁ ﬁ?fngttrﬁ,gi%tg%rﬁdaﬁ 805&11‘)16 The
electritalpowettgeaneiative s iichlly theaipad d\h&ﬁl a@lbhsm% (1Y Mrlsﬂ 8) is a rotor-

hol d anot her _device. Part (16) nay al S0 attac

stator that Fotptes vath B I%Wn@é deviprealeng theaxiy (171 and m@wly rotates
on the ixib f ?’(ﬁtﬂlﬁﬁ véﬁ’lq t%] n?ea.ﬁ of%% ﬁﬁp&e?‘ﬁ? e rx]r@mfentts on axes (17)

uni ver ] ol nt. e€To
and (Mﬁ@dhmechkredlecMuad@nemﬂng iﬂé’\)aceﬁ welp knevate cﬁmﬁgyt The bars shown

t.hrough.it,s rotati t he samstlmsthat [
could BB FRRpUFRTE TG G DG SOVSEIARIE e Spaet Between parts

(16) aB8 '(l”faréﬂaﬁl%s gﬁé‘ﬁg&}l{o@a dévicd 3l e n‘ﬁgﬂﬁv\g%éﬂ%lgg T B&face of

verti‘cal zontal ot on fromt
the wayg plmttcmchndc&eheﬁt fiully fiwdsthefenergy adflsaidrnvavar A mﬂs(sl V)Jinay be attached

to the gﬁq?etiﬁq%l gg\h&@%@ Yg Y\i@% ;6%&%?({11%2&{ nﬂ}l édeg;d !f | ahon év?c?ed( 15) may
be connected on two sides to housings (19) with similar configurations for the production of
electricity. A connection on one side only is also an embodiment, but will likely be more

useful for milder water conditions. It does have the advantage of not requiring extra sliding -

length for rod (17), however, as the waves move up and down.
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stator that rotates with the rotational device al ong

the axis of (17) and sinultaneously rotates on the
Wak2097/8175820) from vertical notion, ideally of PCREL2007/000003
waves. The novenents on axes (17) 25 and (20) connect

to electrical generating dev§' ces well known in current
art. The bars shown could, 1n one enbodi nent, be nade

of _al um num covered by plastic. The joint between

paFigare 3 bstrafg agother defiies pad matod ikepiibnatbe gayppoliigure 2. A
torbibE 28 coeels i ol REAY) bt 18 See od fholapical Enerey into
elecivieal enevyypaithin chifjerien(2 M eSad tabhrednay be plaeed it aulyi avizatation to the

o T Pl S R e 5 Sobm  e fe oic
Verthd@S) hed Bessnid ?25) Thaks, W bl &hBbdidtent Qﬁﬁc.% S BV QRS ih He proper

the production of “electricity. A connection on one
places Ttie jeint of tod (21)soabkies simplieheonn vertivaltmetidal. Vierticel snergy is captured

. usef for m,l ter Ltions. |t does hav
as nfefen 30 theoh ol 7L P it O2: Ve 2R Rombbp gAY Bars 29)
and (26) ma9didolbe) attdehsbicelotadsh EREcasay esaiffieht Roaed KM within the

WO 2007/ 077555 PCT/1L2007/ 000003 9 Figure 3 ] )
water. |GayEect AeigBt herstand rin qihar canbaddments nefarsoo tharbest legatianeto obtain
@ﬁ@rg% aF 'og{ﬂi:tgl gostt '%rontl lﬂi&? Lw[%l%eé. %ﬁ)allcﬁf%"%ﬁﬁoﬁhﬁkﬁ‘ck f the current
ow, 1deally near the Surface, from nechanical enerqgy

inventiohp floedtioat déviveb 226 engyptivint Thnthe oideslr ér@bodiRiént, aSaiickoprocessor-

he placed |n any orientation tp the  wave

t ' . .
conﬁ?ﬁ%ﬁﬁ%ﬁ@?ﬁ%ﬂ? BRIFEASHSe dRAtRS adyResght 4o Bekimige Beingppture of the
rotatiBiy  BRIoEY of aRkvEE HeYAE eemb%d}fﬁ%ﬂtl _‘iﬁﬁtrr.fc%@%s apd yiitten onto. the

(26) odi nent, hang the

hori zont al ars, In one e
micrapoergesor-epnirelledhdevineciperdiugp the amotitieof fbtation fwittodar{ablgs such as

enahl es sinultaneous vertical notion. Vertical energy
waveagp ured as illustrated earlier through parts

( Fgure U230 si®Nlew 2 bne ¥abbuent BIMBRMMLR g $IBMAAIBHsR rotating

(25 and &26) may al so be attached to fFotatlon -

rod togagve ur apbdersm Hraigh 2 leeseraraad3i) thet why, inionh embpdiment, consist of

= mafB i ERRRE oSG o0 AL i WRiepT HRG R St Lecting in

fluid.energy at optimal cost fromthe waves. In all the
enbodi nents of the current invention, flotation
déigiEes Hpsraes Bpuse el awingtike dpvige @b e fiawrdeflegtor attached fo

o ronr A od. Condevi ce m nt aj

s (HOEVR BT8P AE ot AL THEAEERURS i o e

connetted to pattadd ambd5 ami may eadn besmdectbd toomn differdan @lioze of the device or
instructions are witten onto the

0 a SEHAFYIQ HFUEWE SBER 250RE FiEPaterg of pottdeSk Shanpmete iR inghssnepeed and
lift supbribd & E{eel Q@M$dwé.ﬁ%§ﬁgﬁﬂﬁﬁea&v%&5mﬂ?\€% sist cr’r% %tnumber of

mplitu l'gure 4°1s a side-view of on€e e
shapegfintthe ideali einbgdifRA) withad geehtepwpper camlatriand a Ieswbr ton non-existent

' nove up and do through a Logser area (31)_.that ,
lower £3B 28 (OF RHERAS 2 (A0 s tage. T WEpgApgeases the

pressuldSnBibicass thd s&fe&? %ulﬁﬁgﬂ? r’tﬂg’fleﬁ'ﬁ_ eNUink 4R 10%0'539!"‘device rotate at
without letting in fluid. 20 Figure 5 iIllustrates the

a greates gpesid andvion if-tb irlse upgeui dewhatyredn af vesiicall direetinno Part (41) may be

attachél {oaﬁn%er%ta&l%nal device or to a platform, pile, generator structure (37, 38, 39), or

buoy, or any other means of placing an object. In the ideal embodiment, computerized

. COntrols will determine the exact depths and angles of these components. Rod (36} in one

embodiment rotates through connection (42) while (33) rotates through part (42) so that
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bars (40) via a bar (35). [This is for illustrative

pur poses. The wi ng-1li ke device need not be connected

W@209aP1765M0 and 35 and nmay even be connected PETAL2007/000003

different piece of the device or to a separate

structure such as the structyre of part (38). The

purpose is to increase speed and |ift superior to the
-1i ke devi ce. ] The wing-like device may consist of

gawnmﬁ@&m%pmzd%ha@ébe dphimah dogatienl Teeiso t log tfrictipn in the
emb?&iﬁ?eh%hﬁi,ggﬁﬁ (Eﬁg?%cﬁé‘&’?fay ?e%% cgﬁenpfﬂgeg' fé:gf ng

ower ca m ni na
edFeusel6 ilheeated Ai rstamm deleice, etq&ddletdn ene pnbseditiient, sithin a housing

i ncregses. the s uper| tly, thereby enahljn
(43J@6t@%1ﬁ3&ﬁatbe QP n%S Psra&?fg nppreviguy, ﬁg%eér%ﬁ%%agﬁﬁaped flooring
t t
operﬁ@ﬁ th mér@%&'tﬁ@taﬂl?gﬁ{& ng‘é&ng%ghe é)\ﬁg{l) ﬂtnﬁ glewce. If part (44) is

direction
insentest it the hatsinipta eablerveriicad nuivatkot vig-apiid the hpesieg fhatrshown in the

picnf. L Wigf oy et ot cobtdl b defro R of B o as
previoRBpUlIastE& In %ﬁﬂﬂl&p bsbliiklentlehe hﬁhﬁ@%ishao@@%ed@@fab& and the

and angl es of these conponents. in one
entire fobeingaises rd fallsswith rtbe: ghefacsnwerssi B:nm(m zmbmﬂﬂmeelt (thgnarrowing

it A AR e P By SRR ARG B3y e one ot e

waust ﬂﬁ&y afrcd wHh ahobad dbodirhBey ﬁlo&“é dhlan bfe iomﬁmélrde@idemay lﬁb present in
he enbodi rent where part is attached at a

the hapiipg, BRs ptsakignderyaer @n@oéllm@ets barftabiscompleiely giighin the housing
(4 BRSPS of o RBSTABHLIRN, c MLd rbyPkrs tti

attachﬁdedu&oﬂgtdthgdnbasmgAn inferior sloped flooring 5
r at i ncrease, t tude of ,waves fl ow ]
f?sﬂﬁ*éﬁ%?%w@eem Cfcgwsaﬂtr@ é;asre.ﬁs 2g9ia usipg @ PPWUPH% device (45)
conn&%@td"&dt(%)eﬁﬁﬁin%d{ﬁﬁfg' (%@j IPYREEShbMiBedts, Vt'hé sideg of the housing

housi ng (not shown iInt picture), the vertical
may hmadmﬁtahhw}b@amlammcetrobynd hre nl:ﬁ\nec@sa.rdyi fixed teg@lheroﬂn optional

inlet (36 SBEH € oB iR Ry, MsbR 68 b5 o, TS 2iBRfgment is most
useful Bfa Sﬂﬁﬁd’fg@i Seifighiigioh) @&%hﬁ%% Eﬁ)&a%er%&ﬁaéé‘@ec%é@ﬁﬁbﬁon of the

waves. | n one enbodi nent e narrowng 10 within the
paddigsand engbles thergrpaten eapture of ¢m&sgy framp, surfacowhess. After fluid enters from

the 1%@?%@%@&%@%% gla% r}a%ﬁlggrs tp{éﬁ 2 nﬁ\%n Qr oﬂg-)(vay valve (50),

connécwdatriaomgedig CE9yay chh@ élﬁﬁiﬁmbnﬂ 'Thid BEaHIQUSINGw bAd prevents
t he i deal erwater enbpodi nent, bar (44) is

revergeofipFet'd gptignehptationsey Hlsis(SAy at thessntghBoink &0 fg hpesing can help
cons P 8, 08 W A 1 s S ASE s B s
but ca’hEalEo glmﬂfer Ielﬂbbéﬁﬁéiﬂt afoveng a&ﬂttﬁﬂwmﬂ'ﬂlb rohitibnal deeicé on the inside

a_.rotational device (45) connected to rod
mfhe(l&@ ePOdim s mAtextend anieriprde srenipomt i fedousing.

T PR R0 BT inl 2] O 5 Bt GO 4y housing may

- also bewbnmcwi atianlbetr peif) ﬂqanwe\dmslﬁslgmm, ifmovesthtiaeary p1ece (54), which

wﬂihglgyper hl)é . Ll n g’grlgo Sc:eggﬁ)a(%réjtb%hg%lb%gftsnﬁa&t égi'om the
openi®d b WRUER. Tk P& VRE&IHEE B8RS cd Bhi @B witer HiGw proceeds (56) into
the energy capture component (57). This creates a breaker effect and Bernoulli effect,
particularly if the- inferior surface also has a thickness on the outside of the housing, and

N
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20 paddl es and enabl es the greater capture of energy
fromsurface waves. After fluid enters from the |left
WO200/PE535 gure, it exits to the right, and puPeFaLHOEM0003
a flap or one-way valve (50), connected via hinged

part (49) in one enbodinent. This enables outfl ow and
prevents reverse flow. An o’dti onal stationary flap

l§1151) at the entry point to the housing can help ]
enablesngfensurfaee ands vérticalraergyife ibegaptod. Pag)(55)smapalso be thickened at

. i fixed | tion i e _housi ng, 25 but
aifFRETERREN 1 Rleriy bl b R e ) A H R Goom. “The
r olNate thabthedenh Clregiterteffect”ns hishd toiinditdle thatl @Rible wave amplitude is

. _enbpdj rent does not extend anterior to the entry paint .
Incrgaged, Hasrpby, snahing Fhelisr energy |cppiyes: ub dhe pefvalt breakipg gt the wave is
alwavRkdb and| ) the housi ng may
wg?so ebé‘%%r%ect lgcéﬁ%r%?g&?%&tgé atggi%rﬁoglﬁhan previ ously
shémnthef emboditent tnforyanpirexyeof fttionahdeicesviol be hehipd within the
h contain the gas. The inferior surface (55) of the
OU¥using i's slanted upward fromthe 30 opening at the
| efllen{Hodlirh&RSntEd hire Rhdybe HichBpletd] sitifdrptdie
wat er flow proréeegls (56)yytf r%}rbfﬁﬂl?hecengr gé);ygapt lfrge
GHg ? ingsepplieationcofghdonadms ef f ect and

C OCEHISty - rongbus of f ect |
su bt el FoeR R et 8 5 ot e agEhispiys dscribed so fr
and hatisthe @labafidiods Mtzﬁﬂaﬁpmﬁl@alpéﬁwdﬁgﬁvﬁﬁ@é)gﬁbgpn'héliples already

. enables nore surface and vertical energy to be
discussady willde Hlnstvated 55) nay al so be t hi ckened at

di & f : t] ' t r r .

LA PR MBI P80l Be SRS ARLL, Al i v
and difthmret Oné & 2@y dropiemifihicsbioeldt dxadind\vihisithe eeadvllat energy can be sent
t hereby enabling hetter

back Zﬁqgi“‘ig %%g p—hfﬂt 53%[5’? %’fsq%fd BRTIRY reguagismiins pleshentidbe ssasfloor or
usmgfah g*te\l%%si%#g%ngn@tgﬁ% g B%gb %ﬁoﬂlgleo idhs Bimad ﬁ'oﬁif Bloys. Another

) er e lment 1s for an array
option orenld be pte-cestingesil tig dnd dffshateesindipldtforms hanothetishbgliment is a

. | enpodi rent s. not ed here may be parti al or .
Smgkﬁﬂ?s! ngeﬁ_"yﬂgﬂf&f&? §& Hoopfegear rﬁoo\?’hlel:a gt s prgdevice would be
attaclbAPThIS #rb®PilOfs rore8 I %Qt‘ﬁolwléﬁ_‘%&%'i{ dnabl8 MR hitachment of many

, conput errzed nodel of the unft w th the mechani sns :
devicgreaictifferent weotigad positions. winpthet bmbedimiontriato ormbinh dhe pile and energy

R N TN ——

are erAbgliwEt bftleuireht n06RidnNThd HEraPRAIS HARPt WarkksRsERAh a series
at the right level and distance. One is a quay or

of unigy @rave ferm) donstaddndke seado lawes théweostefeash unifand éniacrppse the effect

ofthe%&%}e%ﬁgﬁ 1a}f§n8§°k to the shore. That concept woul d
possi bl'y reBU|re Sinking piles onto the sea floor or

ugthe goacdpt dneived exgacting Utié Wherge SirémbBae pef8adibEhr directions of
. option_cquld be cables and buoys. Another “option .
motiodp oftagf: thr waxinal elqsgomierhanicgl aprgy fiosh lagesylndnost cases, one is

horizddit A ah@ HEth IOV ABEaC FRASHIR B ehéigf from both directions of flow is based
on known wave physics and characteristics.
All concepts illustrated here can be applied in embodiments of different fluids, orin a

~ gaseous environment with wave characteristics, and in different orientations.

The wave is characterized by the length (L), height (H), and the water depth (h) over

which they are propagating, as is illustrated in Fig 9.
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single long pile sunk into the sea floor (Figure 41),

to which at | east one device would be attached. This
W0 psse is referred to as a "polypile" sin®@€TH2007/000003
enabl es the attachnent of many 20 devices at different
vertical positions. Another 1ezn‘oodi ment is to conbine

the pile and energy capture~devices into a single

systemcal ] ed the "unipile" (Figqure 28). Al the above
optihg feves haveap unseam me vementas 18 inj ig dft Lbe partigles on the

smféaefaha%%fo%e;fo L %émﬁeﬁéﬁt éﬂdttjt?ei? fld Befrea®s farther from

units (wave far gcated IM the es o Tower The oot

the sffacacWhenivtavarterpy passes dasuph Water filicewhter pirtickee Midvevn a circular
deflection platfaoros. 25 T cept invol ves .

motign, kngrey H@S@%@m@ﬁe@@ Hé?fdﬁwr}*?gﬂi&gw Steenwfeﬁp%ﬁhcles themselves stay in

the $hi el focfion. 'OAd RRHA Abtrdd? §nvEYbABY to locate energy capture

.electronmechani cal energy fromwaves. |In nost cases,
deviegsdn ithe idepadrembodiragnt ahthetduter pattef this radius Socaslto maximize the greater

Extraction of ener fr both directions of flowis
rotatfshel ghergytind ayoid (i Slctign framm owe sotafioel SR3eY's oo, AT

coMbeBh&rgy lAppatatiatideddier e can be applied in

enbodi nents of different fluids, or in a 30 gaseous

enVhe apnfEses model weay Sectinetlae meewentcef, pagtieles as horizontal energy to

di:f f {100 ti ' C |.Z
o P U RS S Y115l SRR B, o ot
Tl S A i s i
. Fi . 710775 P | L20Q7 12 The waves .
inveripge tig kgmyrgddle, Fdserhochgofional darice cRFFEF; @pige device, and
. i 2 | -
bl G B P SulRetl 1o Bliely Sl DB BUETR Bl to the
curreht wentice Véawilhsee. thatthe padsiiewherd sgsterp aaaes besh imthgbry.) Under the

water,..the water particles ve Lh . a circul ar tiQn.
rotatigal deyicstheRt s bireket fadkes v Retirsgion;dsvies, orprpduen duelier speed
upstriéih ®6loRAthe | fad8Rs.t ViR Y2l brealeer AG/of 3Ry SENRMS device is

.. Jocation. One nethod of the current invention is to )
ideallyoafigursdde dgycreasptthe wavel emplinsle iwithobt réadking therbmglitnda at which

the o b 18 palifed rf mskdh iEinnt BB R T SR B fefffe fom
the phGidlRE’ difuRir DS \@nept) G thd Beudanel iﬂbﬂu&ﬁn@%@bb’cﬁﬂéﬁ%&@éls, moves up

The apparatus nodel uses the circul ar novenent of :
and doxyn foz [vegticak epgsey Zenerafions Mdegptational ienerst dedse itselEisrpart of the

B e

walkge ahgil fhe usfeect Hf the ovavdebrediedrt didde BNA610¥onstdefed i $he initial

uigélventi on, the terns paddl e, paddl e wheel, rotatiaonal
calculgignse dt wilh be ppnsidered dater gy theccalcaationt ofy the raeppycobiiaiper from the
s H L e b Loagh C . Vi :
e Mty ool Bl B RS RY? R R P B ogtimes o5 o
wave ket deviga@deme thdughlit Syt emandiokiseliette wivd heaather to reveal its

' .Under the, 15 rofational device, there.is, a preaker
anpliie) B o ¥ioR ke dogicts B @ BAPCE b J145 Beesdon, %ﬁw lpl gases, the

WBBbECRIIPR) e GSwerl SBOQR iPFighR 1.
upperbr eaker angJ/ o\r%r%{}ow eﬁeect ?ro%%g%%%%gﬁ?@ﬂ 119?1g§1’%' f

This block diagram in Figure 12 summarizes the basic method and overall concept of
the energy creation using the current apparatus in the ideal embodiment. It is also correlated
with the assumed resources so one can see the investment needed at every step. We made

basic assumptions to calculafe the theoretical power that can be produced but it is clear that

- real testing and trials in field are necessary in later stages.
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ideally configured to increase the wave anplitude

W t hout reaching the anplitude at which the wave
W WAKE775%he paddles are free to rotate and ar &CT/IL2007/000803
floating on the surface to benefit from the

particles' circular rmvenentl3 whil e the structure,

i ncl udi ng the paddl e wheel s,”"noves up 20 and down for
vertical energy generation. The rotational energy
deCplenlationss| f is part of the systemthat translates

MO 0 0 I t

i h{l{c %}hagi fi F%a]‘{é&lrat ?1% fogc'va}geg%n%%ﬁ 46 Sn %e%ygi/ eﬁ’ﬂ'ﬁsuc'éptdgvzces and the

ener@o pRiddesdy ithose hizvicos. tTigl nexe a‘[epuils abidetsct thé evtithdted dosses due to
conpsi dered | at of t ener

in_the cal cul a
mechagicson agne dgAg i%ﬁ@ 3b|"1’ee9§13i ity the e§< peryTithe period to get
the pbRef ROWaHs. [THe cﬁﬁﬁfaﬂé‘nﬁv@rﬁlesg deAt bfits lmeé's ot Q:EPetcﬁed

sometinmes as a wave er device (even
i sForatasieederhonsiratioreand diplamatior pmqubsesatrmesedtthe p@d&awheel and not
anplitude) or a wing-like device, or a ranp, or a
thettpﬁ:% defl ection device. In all cases, the upper
CapRics ASRMHHtioRs be greater than the |ower canber, as
shown in Figure 11. This block diagramin Figure 12
sunmmdr i Smell lisadei Thepsst hod and overal | concept of

| deat: ohBB TRt sy BBl By 28BS " T The
assuppdlicanplitt@soSPaves & mach sedler femithy Raptieifthenepaed
at ever step W made basic assunptl ons to &qal cul ate

the thebiecamplipdayfiaves anuchymalier thagdbe wateptertit i s

e

PCT/ | LZ6fpec0RAE 13 Cal cul ations W shall first
calcul ate the for n ener, ducer
devi gegé%g%eéa e@ﬁ@ﬁg g‘u‘ggéﬁlﬂglyw?tﬁ%g%}:‘ﬂé fces. The
next 7Sttt 1 tJQr%f rngttthéﬁr%cﬁaiﬁé m%ﬁﬁss due to

mechani cs or ‘'w n forces. Final I Y, shal |
cal c8l Hashiimehifish (mechaﬁca.’eaq:dsclcccﬁmm@hgm:al) Hastlbasepower

t The ca culat will use metrjc unit
ites Jusbnies SEbSHuBhy She “mppratiie pbinglsfa, B e gy it works
mechﬁﬁgalﬁxﬁﬁ%ﬁbt h]%hﬁﬁﬁ@%ﬁ%dﬂﬁen‘?!s%eieh @rad3d %Eﬁarffﬁl‘%e lievibsh on the
not "the turbine. éSI cs assunptions 1. Snal

apparpig) Gl u 62, Bnédsd Gb caﬂfdv@ndhﬁéﬁ@saﬂmlprm@gewgﬂwﬁom swinging

movefidh, 364 e haVHGRT ot (BBl el RS st from the
rotatiGiP idviaiendf thepatldss GoueheraB Mok ohlyasy thé ewiti@irgrod on the right

depth. 5. Natural wave fre%uency changes with tinme but
side %ﬁwnara}% G sprpsting (leand; 33, sits Hpertod: ketwespetwo universal joints

J1 and J2.
' Energy producers

In the apparatus of Figure 13 there are 2 types of energy producers, one paddle wheel
and two oscillators.

The paddle wheel rotates with changing speed due to wave surface particle
movement. The paddle surfaces use the pressure fo convert dynamic flow into rotational
kinetic energy. That is a gross-motion sysiem.

The oscillator's action is achieved by the up and down movement of the wave. The
forces influencing the floating paddle wheel linked to the oscillators are gravity and buoyant

forces. Those are incremental-motion systers.
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15 6. Power generated by Gl, &, & G3 as illustrated

in Fig 13. 7. Joints Ji,J2 represent the nechani cal
WEhI0PEPEAIS j oi nts. 8. Each mechani sm (mechani c&FTARW07/000003
el ectromechani cal) has losses. Fig 13 illustrates
schematically the apparatus ﬁgar aneters and the way it
works mechanically in one illustrative enbodi nent.

There _are.'3 generating devices on the 20 apparatus, .
G Angther SheTeRieoniersion CuBRaaTR thhaisiomRolincBown on thé left side of

o I L 0 A LR 00 IO i o on s i

hightxr waveshdve shpllatsedmaivnnaectroeriznetic ddviceppatathesrs f68 our calculations.
ht

ner at.es rk on b e swngjng rod on the ri ]
(VerSBRE oF 155 Bt anciholsd 438 hdbs Prgeeomsipics coporents isted
aboveNpaldiOHhaR! HeQRt St osbillaite! Al at IQINéi pistdn aGe Lad 8 A1l places in
. Ener gy prod’ucers In the apparatus of I"Rgure 13 there

this patentpa eqgimestiert toehgangyater as doa aprsopriate ppiatit pariwiahe systasml even if

j h addl e. wheel rotates with
not S@%ﬁg@&&éﬁ%@?%‘ﬁlgﬂcﬁm&surface particle novenent.
Theaddisetdthes] atrifdces use the pressure to convert

~dypamc_flow into rotational 30 kinetic energy. That
i sPig 14y iHuslrates seperakasaaetersuidheo wave augd the fercegadting onghe paddles

o spEBUR I8 0 SRR TURTSRI (LLE AP T Bt o

genetates posssuzeltidt oas bazsuged o prpdacech Wipfossitat pbiot Pes. Those
r WD_.2007/ 077555 .

ar.e increnent al -not.i on syst ens, .
pé%ﬁ @% ;E%’GOH g, fq@slt@% pgd, the gweasig; of gtatic and dynamic

fluid FEHIBL @R tpalt A HURE wHRl h%b.%map - L d8ek
. of Fig f ,&&%iﬁ%pﬁe%%nﬂgr oducag%hl g eneﬁ%%ﬁbl%f h&éﬁs Iqﬁdme and
reach; the ngduowmt lnsizapphfoataist 4 submeagedverticalifokitiohi Tiwer they rotate and

. 1 , S | use kpown.el ectromagnetic device

el ey BRIAE 1o o i ToiReipsitorand ReTRs Befre of thi s
erfaddiersiide can i ncl ude any of the energy conversion
conponents |listed 5 above: paddle wheel, at |east one

odiére| shape pf thernprddle isefsimportangsi andowe delBne jts guefeired gimbodiment.
: i -t hi ion to.. t t
sinf} 8663 1 I B B ae BONE A bR SAE B Rple ey

and spedd &pdotdiéd ahdeyndatiiheORSEr ORTRAC WORSRSIo0Mke) thBadEhEmally and
4 jllustrates several paraneters

eel analysis Fig 1 . S
mefefé?e b shape,af the besleparics s impariant Anethasgeasqn dprethe importance of
) ' f T i "
s SRR o TR0 RN AL i 15
definpar sptinel shagte foarthtse papossed(Na gsadsaieinthend calc@lttens are the
. %i_ &%l H]txn P I.. . ]
optional ‘embodiments discussed later of extensions onto the paddles, which would enable

them to adjust to increases in wave amplitudes.) A method of the current invention is the

'custorpization of the ‘paddle shape to'average wave conditions at a certain location. The

standard configuration is what is about to be calculated, and it generally allowslthe selective
capture of only the outer radius area of the waves.

The forces acting on the shape lead the wheel to rotate anfi get work done by rotating
the whee]. This work can be evaluated and then multiplied by using many more vanes.

The Linear-Momentum equation for the control volume w111 be used to evaluate the
power that can be obtained from this vane. '

D2 s i

i
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The forces change with tinme, paddle position, and the
pressure of static and dynamc fluid forces. The

VY HII8E58ppr oach the water at a horizontal podICHIBH07/000003
Then they incline and reach the maxi mum hori zont al

force at a subnerged vertical position. Then they

rotate and 15 incline till 1lshey get back to a

hori zontal position and | eave the water. Paddle shape
Th¥Vhshalpading the Eorpescritig ion the vimepasra reaetionapiiihadiopehit v got for

sin II L3 @referred enbodi ment. Using a flat paddle is.not

E&'f'Cient. We noted earlier that the particles with

t hg; i s I d speed e_;hoe nder neat h

thg?" tef %hﬁ] é%“ﬁ?ymdeﬁt opgysy"e @he%%glx@nal ly and

20 erefore the shape of the wheel paddles is

i nportant. Another reason for the inportance of the

shgpe s thee wi.nd force acting on the paddtes outside
thgp\}ﬁa‘llhgf’f.’sﬁﬁ%?’%]f’f)‘f‘yeogtﬁeﬂpgure 15 we define an

opyi opl. shape for those purposes. (Not discussed in

t hebe dathesplativoydlodte the optional enbodi nents

wﬁﬂﬁéﬁg .J]i ter of extensions onto the paddles, which
u ena themto adjust to increases in wave

angl i.t udes. ). A nethod of the current invention is the
25 c@%ﬁﬁa%?)a’{:ﬁfﬂssﬁcqwe%add! e shape to average wave
COTKH felcRB%t AhaiforCRE {RI WhdeP GREIIRA-pokkLexcied RHlahé vane (paddle) will
configuration is what is about to be cal cul ated, and

be: it generally allows the selective capture of only the
outer radius area of the waves. The forces acting on
t he | ead the wheel to rotate and get work done

bye L [ . eel . Thi.s:
YA B B S0E S e SRS (SRS bR o
In thd graply orlduak Béd e @awrat g1 withrchahges o6 diffepdnt patanvetersi | |

be used to evaluate the r_power that, can, be obt 8i ned

f r ek i dhe, dane degraedy fhesangle hatween thedlow digselion 3 she vave curve
at the}’éQu%ﬂ&é?’IﬂS géééf ihGL ek%%%@@@&lﬁé’fvank%%%egg?%' ding the

orces actfng on the vane aS a reactli e flow ]
hiGrapk 2g€he flow sestiongis ehe aree theFBow Paises aujthitddlie varssnyl makes it

rotaiegg‘gg gﬁ'tv@rp gqgﬁﬁ%’émﬁ%%%ﬂo OICBWV‘&&E)e- 5uviosI f héhsel ative
\S’g%:ttﬁlﬁﬂ(l) ?}y %‘I?ee%oﬁwérl?ﬁcrp‘%% bhith iA¥8t kel BRovith WhileSfan€ BASIE is unchanged

at 45 degrees.

Graph 4: The power increases with inlet speed growth while vane angle is unchanged
at 60 degrees.

Graphs 3 and 4 describe the influence of flow speed on the power extracted when 40
or 60 degrees are between the flow and the vane. It is clear that a higher degree creates more
potential power from the rotation movement of the wheel. |

The wave or flow speed based on wind speeds can seen in the following tables and

Figure 16.
Sea Height and Period
As a function of Windspeed, Duration and Fetch
Lind puration

G hrs 12hrs | 18hrs | 25hrs | 35 hes | 45hrs | 55hes | 70hrs | Bohrs | S0 hrs | 200 hws § 120 hrs | 140 hrs

27 kis 57@6 17.8@7.5} 9.0@8 1009 | 11@10 | 12@11 |12@11.5) 12@i2 [12@12.5]1i2@12.5] 12@13 § 12@13 | 12013
43 100 160 250 400 550 700 1000 1200 1460 1350 1950 2350

7066 | 1088 | 1200 | 13@10 | 14@it | 15012 | 16@13 [16@13.5] 1614 |17@145|175@15) 175015 [ 7595

26 kts 48 110 170 280 410 600 800 | 1100 | 350 | 3550 | 1850 | 2250 | .5,




The rel evant equation for the wheel

exerted on the vane (paddle) wll
WRINWFOTRE equati ons above one can optin ze t h&CT/IL2007/000003

paranmeters to the best power output.
st h changes of different
Graph 1: The vane degree is the angle

one can see the power ga
par aneters.

bet ween the fl ow directi on and the vane curve

in

directi
10 be:

In th

on power

P=u. FF

e graphs
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. Light Sea 1.25 22
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Oscillator analysis

on both sides. These forces oscillate with the same frequency as that of the waves.

The forces generating the oscillating motion create movements at the end of the rods
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50N6Tc8n 8" OUS P R RN 5T S AnTeY epRle TR fEITE its work to
. 130@B1. 140@3 147@4. 155@86. 165037 170@0, 190@4 A
kineteg energy- Frgmus pringinle 06 viskardowsey of deidebpsties we carmbtain the
4250 5200 6800 These are theoretical val ues. Actual
equatiem thit 28 thadkipefid entrgnand dhy wosk wf atlefliesfongas agtiag ansthe system
"typically experienced in a storm The others are
cons@ved/ardddsdribed isnf or mat i onal purposes. Sea State :
Beaufort Scale Wnd (nfs, knots) Sea Height (m Lengt
(m ON0 wind < 0.2 < 0.4 Snpo ¥ 01 CGentle
ain?; +1&’5”- %&Tm‘ﬁl@%ﬂmﬁpﬁ@l@ fwg}hh’t’%bf\lég*z’-’é 3.3 6.5
Rippling sea 1 3 Gentle breeze 5.4 10.5 CGentle sea
0. Whert2 .

desi

T1, T2 = the initial and final values of total kinetic energy of the body.

V1, V2 = the initial and final values of total potential energy of the body.

U = work of all forces acting on the body

In the case of the kinetic energy of a rigid body in plane motion, as in our case, the
total energy of such system is expressed as |

L2 e L1y
2 2 .




2/3 4 Mobderate breeze 7.9 15 Light Sea 1.25 22 4 5
Fresh breeze 10.7 21 Moderate Sea 2.0 37 5/6 6 Strong
Wy 2078773 8 27 Rough sea 3.5 60 6/7 7 Mder atPETEHIE7/000003
17.1 33 Very rough sea 6.0 105 ----- ._ 7 8 Fresh Gale
20.7 40 High sea > 6.0 >105 ,8 9 Strong Gale 24.4 47
H gh sea 9 10 Wiole Gale _ 2]8g.3 55 Very high sea 9 11
Staorm 32.7 64 Extrepely heavy sea 20 60 12 Hurricane )
>3 1ys yepropents thesmsiatpieal \spmpppent sd the Frtatigng) ¢guRaneni@ssociated
) %ri |, Cct, Dec 04, Apr 05 Gscillator analysis 5 The
witlf the ggsey end itamiofign ateand g centeref grgvityot i on create
novenents at the end of the rods on both sides. These
f one assngmi thé ad@pleict dnetdyareleassd fiore qheneatica sndtivatofdie wave, from
t he waves. WO 2007/077555 PCT/1L2007/ 000003 17 Figure

peald6 weYSrdnBRrAs & kihelcUneHSWIIER kedpindThe/Ald S doBggvatibR®f energy.

one on the right has a I'xed position and the one on
the left has a piston-like vertical novenment. It m'.glht_fh;
5 be It'spdsskixiven thet the peried vfgimonteash waveicondodibg nayélons * — and

dependi ng on the sea |l evel and wave " characteristics

Veloritg =f Waveleggh ffequbhey f or ces and vel ocity are the
paraneters that are nost 5 relevant for our
ca tions, T, arr phedepegnated with Fg and FB are
rek-‘ﬁfé%?ipnggrgps usleorcesrd‘:gtﬁg on the wheel. The .
unbvers% %ﬁgirnt transforns mechani cal nonent, not
pErey GalGiAtsme rod to the other but, for easier
understanding, the illustration refers to forces. The _ ‘
VI Wennse dil fie body ediagmam (Rigni &) gousolpa teamkingmatiess of iegtion and
provi de the kinetic energy and are the power producers
10 continoe 3@t kinstic eseegy Ak chsenatorgf andgl o abrimpthe ametoat of work and
to be determined in a |later stage of detailed design.

powd¥ewt ool HORUINE Advwick, Thehd SMRMatiad thefd PR BEEfES, one when the
while transformng its work to Kkinetic energy. From

roi B ARk e 5y S URION R LA SRyt

ain th

SR stes oMo descr bed tno T aUL 2 T2 ot ony
Wi lt’rgviedg?l:r gy expression Ti +Y, =T2 +V2 \ere,
Tp=Gheo
15 2 and ' =t*@
| Postition 1
Potential Energy )
" Choosing the data as shown, and observing that # =9.81m [N, where m is the mass
rod, we have
20 Vi =2Wy, =2(9.81m)y, =19.6my, 0]
Kinetic energy
Since the system is at rest in position 1 (start position), T1 =0
Position 2 |
Potential Energy |
75 V, =2y, =2(9.81m)y, =19.61fny2 7]

Kinetic Energy
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Ti, T2 =the initial and final values of total kinetic
ener of the body. VI, V2 =the initial and final
%?%%778?5t0t al potential energy of the body. PCIEL§0Z000003
work of all forces acting on the body In the case of

the kinetic energy of a rigig body in plane notion, as

in our case, the total energy of such systemis

expr esszgd as T=im2+1lw2 2 2 WD 2007/ 077555

PCTy | k2067000003 18 This represents the

t ransl d€i on onent and the rotational conponent
associated wth the systemand its notion around a
cent erl f2 g{[_l_ayi . W assume the conpl ete energy

rel"éased ¥romthe vertical notion of the wave, from
peak to valley, transfornms to kinetic energy while

ke dpiehprevious taums forrv ansblswe geft i on of energy. 5 It's

al so kpomp t hat 1thle period of time of each wave
coﬂgwdhﬂg)ém&yd(e-wzb": f and Vel ogj tiy, = Wavel engt h
x Freduerty For % k2 powerandefisdiyl 12 T8 DdQer = F Vv
En Cal cul.ati ons W use the free body diagram (Fig
18?0%%°9é’fgﬁggﬁi nematics of notion and 10 conti nue
Wi i pet | & ener d, gal L, of-energy to

ob h-lj-ﬁ t}?’ejrg’rrbunt 9%%5%5]\&& g% r’b(—5‘\/\’1/%.:6')\/\/};_\6 ¢Hin fromthis
devi.ce: -Hﬁ%schermti cs there are two positions, one
meﬁﬁt%%bf‘%&ol Nt Bis in the Wave upper position and

t hBoleidgerfroshethe tconservationhef\\euergy oder gogsliat i velocity of AB is
Ki nematics of Mdtion Provided: vAe=(1l~)w 15 2 and Va

1 — . . . .
- /12~@Q. PRsifion 1 Potential Energy Choosing the data
£ a§ éhd}\)ﬁz, and observing that W= 9.81m where mis the

mass, rod, we _have 20, V.= 2> 1 = 2(9.81myl=19. 6n2yl
[J?md raer!@%earcveé%wwgnﬁ@@tfhw@ﬁ%@ﬁoaés at rest in
po%t:ié;rbl (start position), T1 0O Position 2

if we substitute o then
Ve =A/128(y, = ¥,)
and

_ 1
Vp =5\fl2g(y1 ~¥1)

The rod’s mechanical power can be solved now:

P=Fey, =W0059'%'-\/12g(y1 ~¥,)

This is as long as the oniy force acting on the rod downwards is W. Indeed the force
pulling down the oscillator rod from position 1 fo position 2 is due to gravity force only.
Using the equations above one can optimize the parameters to the best power output. In the
following graphs one can see the power gain with changes of different parameters.
| The graphs show the influence of two parameters, rod weight and wave height, on the
wave movement and the power output.

Graph 5: The power increases with increased weight of the oscillating rod. It is clear
from the graph that the rod weight influences the potential energy and the ability to gain

power this way. The drawback is the system’s total weight and unit price will increase.




Potential Energy 25 V2 = 212 = 2(9.81my2 =19.6ny2 [J)

|F Kinetic Energy r WD 2007/ 077555 PCT/1L2007/000003
WQ207HBSE) 1222 nR]  T2=2nv, 2 +1406) 2 After pPEFIENG7/000003
terms for v and I we get: T 2 2nm(202w2+2(12nt 2) 02
andfinallyT2=nE20)2/6 5 CO%?I)ZV&“ on of Energy T +Y
—T2+V2 19. 6ny, +0=19. 6ny 2+nk /6 [J Velocity of

B et b Hhe iy TAFEaRES FWAS AL ncroepsy. 15 17 8ol higber the
wavé @Seé 'ﬂik?ﬁforé’ ?bﬂ'ﬁf iYolthinB®! it Bisak Hhigedehs! aef rc;ﬂ}ﬁ)nﬁpﬁnechamsm,

=Pmif we substitute co then VB = lag(Yl -

WhloéwdnﬂgtlﬁABleﬂomﬂl@gbﬂighN@)eﬂ'dngrod s nmechani cal povver .
| ved—now. P=FvAB =W0s92 12g(yi -Y2) This is
QFRﬁaﬁggu?rhgn%ﬁYy force acting on the rod downwards

5 | STNHre i degrtert (51&105&{5&% thB hdtioRdoftBYRy-vE 6f GGl idte the universal
fromposjtion | to position 2 is due to gravity

Jomtr(Hr) O ligni i and maka g yergcal fpistogdike) wevemed(¥ 1 hendhe sgve goes up and
dow1? giéﬁ*eé Fﬁf)t’ﬁﬁ QAR gr(ﬁ' th® 8fsﬂ)% &%ﬁaﬁﬁﬁw’% al%’ﬁr?gﬁlbo&lﬁ?nt of the

OW Ng graphs one tan se
invemimnges of different par aneters. The graphs showthe

fluence of two par ter rod wei ght and ve
G calswaieﬁfé PVfaﬁaraltfrh eﬁéwﬂ\g‘%‘t
10 Gm&h@Eﬂg} H'Ql‘i‘ﬁ&m‘;ﬁ(% | ncreased wei ght of

t he OSCI||a |n rod. Is c ea

Becomes
5, = 2 v,
“ 133
Power produced
P=Fey,=Wevy =We.2e081h)

One can see that as we enlarge both the wave height and the wejght of the moving

15

parts we get more power.
Plotting the equations we find that the amount of energy is higher compared to the

oscillator device.

1
P imor =W cOsO e~ [12gh _
20 N 2 Compared to Frericat =

- Graph 7: The power generated with wave height increases as shown.

W e, [2gh)

Note:

e The vertical mechanism saves space,

o The vertical movement uses the complete height of the wave.

25 o The majority of the potential energy transforms to kinetic energy in it.

o To achieve higher power output, the oscillator device will be much larger. For
example: wave height of 5 meters will need a rod of 10 meters length. (In another
embodiment, an adjustable rod as shown in Figure 2a can resulf in a smaller rod

| | length.) o
30 The Unipile device
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25 fromthe graph that the rod weight influences the
potential energy and the ability to gain power this
WRS07TAHESr awback is the systemls total wei ghtPCIAB2007/000003
unit price will increase. WO 2007/ 077555
PCT/ 1 L2007/ 000003 20 Graph &: The power increases as
wave hei ght i ncreases. I n the graph, the higher the

he nore power .is obtained, but this is

vvave goes t
%’}mfv‘lﬁ@fﬂmnam‘éﬁm% SPRTEY SATIDIGATGH. apadiovheel follows.
| r rdhcal
See %ner%? T e Bl racR o BRI 1ol GER rd o sructure
that mmevesvay end ﬂown ag Itherpaddlsavh&els (61) toe a@d flogteindtmdvélp @ down on
[imt nmake, a verti cal n(oglstonllés) novenent

L. and
the Wef (gg} gﬁe jaleliit W]éggg g‘%ergm& I@‘)f's fhspaddle wheel
rotatisHRid @édeae e&frg%ﬁﬁl RIRY 1%9 184t &are v MR

enbodi nent of nvent Let us calculate the
vaﬂ‘@e@lwﬂowrdeikanomm |n the energy nethod. 10

| al'()&&%% ﬁ,ﬁ%ert an%&ﬁ% jv e ggaﬁggeligrg Enel n%éwhould increase the
helglﬁmﬂ&he a0 i@ thubpaRrmnore e kS fd ﬁbk@erc@ﬂpliteﬁghfb@tﬂ and 22

as we enlarge both the wave height and the wei ght

111usigﬁt§ theoipflagnee nf e Bowide feationsiewicp oneamp. Bh dtigures2  ped 22 the use of
o Ao Tie gt Ropholf) RUP 22 ¢ S0 ot e
0. T‘Hﬁﬂhwmﬂéct(bmrﬂmidbcmtﬁ)ﬁm%ghi—ehﬂ 1—caﬁl{ bezmghi);ore@tcﬁﬂd]u& the optimal
wave, hei i ncr eases
POSITLRAP TGP RS (AIGVEIEh i3 SHSAHSEHBRTIS 0 18/ deripaldads (66) moving
up an-ﬁ‘ @0\)!1? 'iﬂsid%adhe 'PLE Thbre E& b& %ﬁaﬁ%&ﬁ%ﬁm h&a. gﬁe St $hows one

The majority o energ
emquﬂlarm:f) Mgw shapeetn providerthy wheelivith hfgheraspbechﬁ end tatilesep it at a

comBRE iR beIow 7 sPae. fa, e St gt oY St Elegeign foroe acting on
the WiBEdo ahel® dh& fsyskOm"BELwth! BRMvlve. (THE ARRIMNESs (66) are in the ideal
embodiment just one piston in each set, but in other embodiments can be more than one, Part
(63) can be the wing-like device shown, or a more ramp-like device, or a combination of the
two. Part (63) can be attached to a separate pile or structure (65), or to the energy capture
system more directly. Although the diagrams 21 and 22 show only one paddle, in other
embodiments more can be added, or the width of the paddie can be extended along the
central rod.

Note that the apparatus of the diagram offers several possibilities for the location of
generating devices: the paddles and their rotational energy, the rotor stators at the point
where the spinning rods contact the vertical structure, and the lower movements of the
piston-like structures.

In this and other diagrams, any combination of the locations for the placement of
generators is possible, and any one of them can be eliminated as needed. The ideal

configuration for a particular geographic location can depend on local conditions. For

~ example, the rotor stator embodiment is less likely to be useful in a place of high amplitude

waves and more useful in a location of low amplitude waves. The piston-like embodiment is

 less likely to be useful in a place of low amplitude waves and more useful in a location of

high amplitude waves. Part of the method of the current patent is the evaluation of wave
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I enbodi nent, an adjustable rod as shown in Figure 2a
can result in a smaller rod length.) 30 The Unpile
VHR/0FB77FSAND 2007/ 077555 PCT/ 1L2007/ 000003 21 PEA/L2007/000003
enbodi nent of using pure vertical energy conbined with

a paddl e wheel foll ows. Seé Figure 20. (59) is the

pile that attaches to the s 2 f1 oor. (60) is the

s piston-like structure that noves up and down as the .
heighispade detemninatios9f the Adeab sombingtien. dnce leseteon yith epve dgights that

v U A S o0 ko 55 e dvce coui
be lacatedtonalye sanesysieact ri ¢ energy and pulls the
i - | i ke, st t d . .The wi.ngi f . .
D T B Db L o P Bz o
poin’:r’]\'ﬁf ﬁi%hleé’[ ARG RIRAS hud BH%E.’? 0 Wiy E&aﬂ&(ﬁp LRP8&iAd Blevation force

_height of the wave and t gai n nore kinetic energy
while the $pee incoeasgruen theigoe donR Therfibv@ Arouint! [thes wing eaus¢schigher speed

I nfl uence .a flow def] ect.i on device oy ranmp.. In .
on tl:f_q R Side ﬂé) &.}g@eﬁg’eg%u.ﬁee a{lﬁag. t@?tomlﬁl\éﬁo [eﬁglﬁg &ng of the wing-like
struchiré tnfdy- bd Béinel @ 86nded iR BiFRRRemboldfHés, A8 ahbthér embodiment, the

cross-sectional view. The flow defl ection device (63)

wingrlikerpigiptere eed aipt the Honifixed eppsitivnaeifhes treletive éptharaprface energy
cpn PGB Nk 055 e U5 0.
case,| svdrdigatidreoDihkeseigltd hnd etraaatts b the min@fike ¥RGdtieadnd the surface

rod. The picture shows one _enpbodinent.) The w ng
energyRApRIre deviek Bystpscynia afpid€plligionn hi gher speed i f one

\‘;\%gse%ﬁ_ﬁc&?%h{ehl%hﬂﬁ HowsRRheh At dirsLR0E ﬁggg%lg%é ]P&noulli equation

e other case, we can get e on force
basedhon ithg) epergy tdonsernvatign traleh edepestimtes fietein a ispaedvgdim vihieh helps the

T ' ts (66 in t | deal -
pacdliSSentianiés 23 200 3 steiaind hemat et ‘bt 1 ot ner
eNERA®MbRa/AN be nore than one. Part (63) can be

the wing-like device shown, or a nore ranp-like
delhecdiffersmnt methodp iofi andrgy indfodubesl herousan Rendrat¢ 8wver &h hpwrs a day

end TG B PRSI Bl LA Wi ke R avios s
descriteg iflttagpask, sibhabdecpinabOmdahhNowRRitgaddl e, in ot her
enmbodi nents nore can be added, or the width of the

pakde apparatrsprdespribaddese eandisguueltiplied degatesh inagaw, awst esed in a long
t f 1, : -
vave 3l, 115 BRIRE ML bod B ol BRERHBCCAT RF ki icason o disouss

averagd spaeddad esloaitids thhqighotiattseaival. energy, the rotor
stators at the point 25 where the spinning rods

c OME 81 1K ey Flie cOSTEyRIPdRATRE BOWRERET BONE- | ovier
MRAGHPE o R winB Daraflebdr® Rr'al diSuact bFHGHHESS

Vane angle = 60 degrees (8)
Paddle surface area =0.003 m2
Paddle radius = 119 mm (1}
Paddle blades =6
_+ Flow cross section = 0.0015 m2
Flow speed = 13 m/sec (u) using the wing (assuming moderate sea 10 m/sec without

wing).
Assumption: Paddle has relative speed already and not starting from zero

Wave average Leight =12m
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In this and ot her diagrans, any conbination of the

| ocations for the placenent of generators is
WHA87/BI7E55 and any one of them can be el i nm nat @§Td52007/060003
needed. The ideal configuration for a particular

. geographic | ocation can depepd on | ocal conditions.

For 30 exanple, the rotor stator enbodinent is |ess
likely to be useful in_a_place of high anplitude waves
an&ofdpass Tt kg (Whoneadeddd on of | ow anplitude waves.
Th [ = bi enbodinment isr less likely to be
use gllé%gﬁfazbﬁce of | ow anplitude waves and nore

us odlouten dimneterat 5 an of hi gh anplitude waves. Part of
thg@geth d.of the current patent is the evaluation of
wa FPEHSEE BT/ | L2007/ 000003 22 hei ght's and
a @@gvgqgﬂg@,t,i4gﬂl(qiwﬂgﬁcgl}jeal conbi nation. In a

| ocation W th wave heights that vary fromvery lowto
veMavhipgtipd +t10issc possi bl e that both a piston and rotor
st at or %ﬁv'.ce c?ul_ch o be located on the sane system

The SR Fe 'S 5 Pliustrated in Fig 23. The wing
POWd dalslate Fdr aliRrio@bf Rbwreehyt, 6r 4 Héur 18 PHbRingdT hi ghest
flow velocity, thus helping the wheel rotation, and
add)i Hiy cateeyaut ohthe peddle roiptions t he speed increases on
thz, va frﬁpt. The flow around the wi ng causes hi gher
spled PEn~the® o85G and hi gher pressure at the

bo hde~ T eady of, the,.W na-li ke

oo AR 255G, FRohE B S8 Blsk Rl delsp e
emfogdet®mNE 36 N.n anot her enbodi nent, the w ng-like
structure need not be in a fixed position either

r efsgihj Ve=#0 fhe SWef%%PP%thlo capture device, or

to thg sea floor, but can also be connected to a
pi Bheokineanselgeifieofit ony/sek pntthawave sistace should ba fngated into angular

the i ght d,structures pf the wi ng-|i ke structure
velodpe e et R Blbol o ketia b it occur 1o

aVia= GRMHeRirethe ARG MNYe pARIS dbgar flow and

streanl i ne conserved g% using the Bernoulli equation

baba vengat eat erve pYH REDhewt2/ Bad/sae rule, we estimate

Pttt oy PR SR SR Ay b SR o

efff ol * dPe\Ex*rFunresgrofine*sl + D66 gndw, met hods of ener gy
i ntroduced here can generate_ power 24 hours a day and
7 g rer hoygesr vehee!l vaget 224 [kWrhdr e are different

| i ons: , : bed
| 3R] Q) AR Al ANt SRR e can e
showi that hesuwhpacadtivhelzvide at opdncstirehartbe parinhen eodfficieht efperformance

J&c ted in arow, and used in a long wave front. It
Cp) s '%ossi ble that the sea's flow might change and for

t et : ] hal
t hr o:%gﬁout&to [ séjglg ti oﬁ%a?g% now?grﬁggvgtlﬁgk pef wheel.

e e Thy emergd oot ofpspillaier dpdce Kflar. G ven the fol | owi ng
pa[ﬁl%q'g}cg ra%ﬁﬁé’ on 3ts ”u‘?a%eéo . ?st 8} X%:?e' weight of the rod. On the way up, the

force acting in the reverse direction is the buoyant force acting on the wheel and is the

opposite of the gravity force in a case of equilibrium. To simplify calculation, we will use the
same value in both directions and we get in each wave cycle 2 times the force acting on each

of the oscillator “wings.” For the two sides we get 4 times the value of:

. P=Fevy,g =WCOS@'*;—\/12E(J’1 ~¥,)

When {(y1-y2) =2 m.
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25 Vane angle = 60 degrees (0) Paddl e surface area=

0.003 n2 Paddle radius =119 nmm (r) Paddle bl ades = 6

VO 7/8778%5 section = 0.0015 n2 30 Fl ow speed FCTFL2007/000003
m sec (u) using the wing (assum ng noderate sea 10

m sec without w ng). Assun‘%%i on: Paddl e has relative

speed already and not startifig from zero WAave average

hei ght 1.2 m | WD 2007/ 077555 PCT/|L2007/000003 23

Rodndesince=wg kgowgthe ehavion et § a5 @l einme Fvaverigiying &2~ qotrfben the

wversl b oot oot 4 od SPBEIPE 1 Vv peri oa = 10

sec Maxi n angle = 30 V\é calculate for a

&4 Ydam? or e following: a) The
Del8 Dot ot tho pad\aﬁseﬁ%rgﬁ%ﬂsecao F =p( K

cos8 B2 & PFPOLKA/ B and VO is 3
m%ﬂé%f'erﬁ’c{ eélgé em%g{iés speed. \/\gggét Fx = 36 N. Using P
= P=BE ke *gel nP*=5 2Hlel\&t4 whidheprolideal 68 &V amipey appardtds per one

nm sec on the wave surface should be translated into
wavepRgiadar 15 vel ocity of the paddl e wheel to find how

AT R Dl (M 10 Lo el ool B ot o
kW/lirRier appabudesdil e stnce.g t he rmrrent and angul ar
Tt o Saeret opges e o atop@r: e}?sia}c%"%@ﬁf%am

gebv&%?i y%m ugvery turbl ne has inefficiency, which
is cal C ffICI ent of performance. It can be

The overall output per device we get will be the sum of the two components above;
thus we get about 210 kW per hour. In a day we get 210 kW/hr * 24 hrs = 5040 kW.

By the time we can produce amperes and volts we get efficiency problems depending
on the technology we use. (See Fig 25 to visualize the sources of the losses.)

We used the pessimistic assumption for the power output because of losses predicted
in the worse case, where only 10% of the fluid energy can be transformed to electric energy.
On the other hand, we can be more optimistic by optimizing the components and technology,
and gain another 15% at the maximum; thus we get 25% usable energy.

Conclusion: per day energy the minimum is 504 kW or maximum of 1260 KW. It can

" be also represented as a minimum of 21 kW/hr or a maximum of 52.5 kW/hr.

More Energy Gain
There are a few ways we can get more energy:
By a larger vane surface to get more flow on the wheel.
By a field of devices, we get more energy with the same apparatus.
By adding an artificial ramp and controlling devices to get higher waves.
In Figures 26, 27, 28 one can see how we gain even more energy in a field of devices.
Larger vanes with more flow capabilities will end up with larger energy and a larger

configuration. We can achieve such configuration with a smaller sea bottom area but enlarge

the flow per wavelength.

The UNIPILE
The Unipile is a simple vertical rod that can use the wave surface energy and at the

same time a piston movement to get the potential energy (using moving parts weighing in
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shown that in such a reaction device at open stream

t he maxi mnum coefficient of performance (Cp) is 0.59.
WEs208F0T7ASs fact or, the output fromthe paddl ePahde3007/000003
will be 151 kWhr per wheel. 25 b) The energy out of
oscillator device X 2: The %grce acting on its way

down is W- the weight of the rod. On the way up, the

force acting in the reverse direction is_the bugyant

one grapodimendt§0ree) o theep-fpae moyserents (Figwre 20) fs igvge &% the,gaddles or
. . Libei . i _

otte SfRHE} spES Gckile S TEIR) JEM AME A o) iHRPII o tho ideal

embatliment| iz0smghndodveholixt then peddiés wad einsoris| i@ 4 igeperatohesystem by
force acti.n each 30.of the oscillator "w ngs," .

Fancleing oA RGO [elh e phRdinents, i Jeqs, ong 1pq nagy be Ao the piston

genefa‘t’&‘r‘%?%m' ThéQ(Y a mihdhum Vc\ldTQﬁc (phBal¥ @h&@ﬁhoﬂ%?ea %9?:1@ $e8iesl rod. A

PCT/1L2007/-:000003 24 And sifice we know t he behavi or
connedtioB magans ceinegts theapaldiawhta gytem touthe vienial radeanddo ergggerator. In

e 190 Bhpbigl oL RLBR RS G Do b HERRCHL ot i i tenca
The JeNEEmisemaeRtied padRs~onVeacW sideindbwach $8F oB tirek §addiés. # in close
in* 5 rad/sec_* 4 which provides 168 Watts per

proxizppyte dhe ethewy Not showmirethisepicwee atethe smbediments ofompsapd wing-

i ; ' 0 0 r .
ke Y5 fies, BRRMIRAD o o RE WifenhS o A Sdoaf Uhs i, & omirol means
directshtie paddleytol theSdeal position slativectot the ttheéd dlosc tThic edntrol means may

e A e Sl e o0 b A W o
pisto%ie}?e E&ﬂ &P %Bﬁ%g 3113&29% giitac%%% ﬂi \e/xv"iﬁtr)&‘fﬁelﬁ hishs %%g% E%g Although

our. In a * 24 hrs. -
nameld\W “uBypiletitthiat etheddeh coplfipuiaton fmshalnovearwhteryfin degper water, the

wnipifs iy Cofielad oo Tl SHEM /8 o Botorliot B BpY Reter, or 0

someo@5:8 88ppb Mechsedvt Ba1 pesshdypild. ¢ assunption for the
- power “out put because of |osses predicted in the worse

c e camidemengrits theoprodctioneoffengfay &evar ope Haglengst with two arms
Lransfaqr to ectric.enecrgy. On the other hand, we
bangil AR el SR R8O i g the component s
armhig @fnéﬁgﬁi‘aﬁﬁﬁ can 36RbHERI dRepRtdieherky pentratdre figunbthbhitsentions

we get % usabl e energy. . L. ) )
or the methods described for obtaiming énergy in a submerged device m the current imnvention

at greater depths by attachment to the infrastructure of the j:aolypile; by using the same

PG

infrastructure one can reduce cost.

The Energy Field

The flow acting on each device will tend to balance the wave forces; thus each device
will face the wave front relatively.accurately. The energy farm will be set up so that no
unipile paddle systems contact each other—in the ideal embodiment, in 360 degrees, if the
machines are rotatable. (Figures 26-28)

The Ramp Energy Field

Using the ramp to speed up the surface velocity produces more energy (paddle speed)
by acceleration of the paddles’ rotation and by lowering pressure, It should be noted that the
break point of the waves should not be reached. Otherwise we reach the limit of turbulence
and loss of energy. Part of the device and method of the current invention is to include a

microprocessor that controls the system for different wave conditions.
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Concl usion: per day energy the mninmumis 504 kW or

maxi mum of 1260 KW It can 20 be also represented as

VEO PROMOTAEPA of 21 kW hr or a nmaxi num of 52.5 kWPGT/ILMOF/@00003
Energy Gain There are a few ways we can get nore

energy: By a larger vane surface to get nore flow on

t he wheel. By a field of devices, we get nore energy

with the same apparatus. 25 By addi ng an artificial
r arpe BREPTESH ISP Paignlaeans dean thy agdition; offfetprapdy agesultpf effect on

thes Lgures 26, 27, 28 one can see how we gain even nore

nergy in a fi eI d of' devices. Larger vanes with nore
f | Biguoap@ishdwd e embodimeandf wge wmphcomepie The péetaye shodsa single,

conng e TR Ahr oy Mol oo Y Eash Wkkle 1 eve its own re,
and ¥ gﬁj?ﬁes bh Hd%l@i? rraﬂ’f?y %!r@'?a&‘aﬂ ed3€bg$ﬁ1%r N Ehok %nghﬁlbsmudly

Uni elsaS|rrpeve i cal tat can use the wave

| contigneysaramie Hadayyeatin thea tnaripe Galslwmdmms, avhothet dre deviesseare on the

s oS B Tk STEA e LA BT ¢ S s

The ﬁﬁlﬂipgbm%ﬁt——tﬂ@ dﬁﬁér Qirfabb e fuftidayio MMLEIE. Vave (dohlitid® 26 thereby
In Figure 20, paddl es or other ener capture

increges the éﬂﬁrl@bled*eeawa} en%&t’&ﬁ faelathat fids s@peg Ylke Revipgavith) ;ysolid or

hollowkg)ﬂugg en%m.)cf lo 'ﬂ%ﬁ&ontﬁ 1 e%agle 81% %@h&%ﬁoﬁ% B%ﬂ'ﬂ)%l{ag grmclple
InSerts i n generator sy s unctioning

by inarepsing die. Spbéﬂ of ﬂmmaabajﬁwaﬂm ﬁmpﬁﬁnﬂﬁﬂ&he:ﬂm Grer=dsh pmylble with a

basichfy i 1 O DB Gk AL i BBt PR Wk Shiccts inferior
to the’ ﬁ}a‘adleﬁ‘ or 6ARPEGEE @mg'gf‘ Elaf‘ptgl%%@fc(‘:?]ﬂ PRRadd laQoWQzeEJL_n Eart of the

stemto the verti and to a generator.
meth@ @k the mbmgi nsenis, to Ideftermmbeﬂleanddalscmﬂignfatlbheumhddzhmgmg wave
d%’heel s on each side is balanced. ~ The ideal enbodinent
condiignss paddl es on each si.de and each set of three .
Pafldheé sadeSofl bR SithPAP Hidi ikl tr8mp B B8 - 2 Dfirol system can
shown in this picture are the enbodi nents of ranps and
detemmmgtsmgleuandost@ntammr es underneath the paddl e systens.
&Péébd X enbodi ment, a control neans directs the
dl 0 THE T al p05|t|on relative to the fluid
f |Awebrdity & GeNalclativh g HB ¥ssugiptdas nketivhél pl@iously the energy

. otation of the vertical rod that functions as a
gain f5m thé paddie rq?@tﬂ%ﬁnlmn epgheof thecdifferent eanfigyrnations iy fhanmarized in
to a novenent neans on a pile.
ﬂws%%%éﬁﬁsﬁaxnane uﬁﬁglle "“that is the ideal
conflguratlon for shal | ower water; in deeper water,
the 15 unipile is ideally connected to a pile that
extends to the bottom of the body of water, or to
sonme ot her supporting structure. We call this a
polypile. W can denonstrate the production of energy

f Energp fIEWS)i rgl e pd3siginalt(h) t ar nWide Vane (2)
Min. 54.4 624.6
Max. 136.2 1561
UNIPILE (3) UNIPILE (3)
Energy [KW] 4 paddles 6 paddles
Min, 2498 3811
Max. 3811 9369
FIELD (4) " FIELD (4)

Energy [KW] 4 paddles 6 paddies
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hangi ng out and paddl es rotating on surface |evel.

This configuration can conbi ne deep-water energy
VWLHBY/BT178%5s from ot her inventions 20 or the mBCHEE07/000003
descri bed for obtaining energy in a subnerged device

in the current invention aé greater depths by

attachment to the infrastruéfure of the pol ypi l e; by

usi ng the sa infrastructure one can reduce cost.

TRMiNEner gy Fi el d T#e5%Q ow &cti ng3dA0@ach jdevi ce wil |

t ddak.t 0 bal ahce t h#,2@0/e f prces; 84,808 eac¢h device 25

will face the wave front relatively accurately. The

energy farmw |l be set up so that no unpile paddle
[ SySUEens contact eachgprhesy i the iheal odi ment, in

36CEnseg BeW] [i f the ‘ggignes are r}ﬂ, dhable. (Figures

A
P

A |l
OS5

% £ & to speed
gy (paddle

PV
LLY S =

s ) 30 hy acceld®:899 qn iof th@%ﬁ(@gl es! rotation

and b& | owering pressure. It should be noted that the
break point of the waves shoul d not be reached.
OXetesst se we reach the imt of turbulence and |oss

oL atEive o sotion S Ta T Randped s PB4 e (61
! Ces o
S\gﬂ; NPhére Eﬁ@ctﬁbé?io%mefcﬂ%%E%'/(%%lgrdggtamg@%/c%%@ﬁﬁgis%%@Qt?m

007/ 077555 PCT/ 1L2 e major galn in
t H8) ddke dINVIRTLE nenfiguoationie symbaitricoviiiod oné paddies s a
resyl f.ec n. the speed. Fi qure 28, sh .
crbll s ETRER S St S5viess 15 R configbtafopstiftcs S et options
Si {1The RaBHIHBE b @bvicesAh U8 aFrBF BonISIIIAan8 P! gHBNGS 30%
would be for each unipile to have its own ranp, 5 and
t HE) T Banp és o1 deviaed invaiaredy qoafiperation and spead gein of 60%
t er to formone substantially contiguous ranp
un Z‘%Jnheaallteﬁgligﬁéa%ergy capture devi ces, whether the

d e @R 6 11800€ edtgy Rethe SffiRGR:(BEdsSY bimylaethd Whes heARenikal piston
shown is a hybrid of a ranp and a wing-like structure.
mOveRREL-r anp portion-the upper surface-functions to

[ ' -her e IAGT i
o0t AEIRARNE AT koldSrR0 LRBie Phea (AR ARAS, Lhhn are uivimal
due td vertical movegnesit tifiiha systeindis avelllbaliekd and weésustip bespieps)amd power

.. ,L0 the horizoptal |ine, enabl es the applcation of ] )
will beggenpaet Sragh 3 ossh FAOVink R AR dAWR RGO eci9ebe veve mpod. This

. b odi Lo
energ%fﬁ ﬁﬁ{gﬁ}b%gél} cal I y p|'§ﬁlar set o% ‘r%a%%‘geﬂéﬁ% ﬁ%%?ﬁ%@ thotion in the
verticalgfiection.wi t hout ranps, and wing-li ke objects inferior

tqQ the dl es or .other .surface.energy.,capture devices.

| Atiiinl R B SEtGRlomorayanes Bengen: Aandnll Mefies b different
locatiéiC Rl daSRIMS HelerRBeLAm. Mhelthble HERA suiRibiigid tBE b&But of such

under changi ng wave

energy. (Note that the ramp, viewed with conservative assumptions, adds more energy

through the increased speed than it does to the vertical motion. That is why the potential

energy—not the total energy--here is less than without a ramp.)

Energy
[KW/h] UNIPILE FIELD Ramp **
2m wave (H) 530 4,778 3,378
5m wave (H) 839 7.555 5,852
" 10m wave (H) 1,187 - 10,685 7,555

** caloulated with average height because of ramp's slope.

R
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15 conditions. In the case of a unipile with an

i ndi vidual ranp unique to it, a control system can
VRIEY/H7AE its angle and orientation. Energy GRC#IL2007/000003
Summary According to the cal culation and the

assunptions nmentioned previaqysly the energy 20 gain
fromthe paddle rotation onIQ{# in each of the different
configurations is sunmmarized in the set of tables
be™SUFS n ki | onatts/hour. Energy [KW Original (1) Wde

Va TM%I 6.2 1561 25 Energy

[ el%l%‘?%)“@%é?@%%g?&h pac{p es 6 paddles M n.

24TRe 3®¥ing Whight F8ach &36@ is abdut 8ERRogYmMEKW FI ELD (4)

FIELD (4),4 paddl es 6. dles p WD 2007/ 077555 }
PCE}LJEE%%%%%Eng’SW%‘%%z, 500 33,700 Max. 56,200

84; ed EREE AN ek AW a3 idnthat B gﬁgbné}aiﬁﬁgﬂ gﬁarﬁs from top to

paddl es M. 33,500 83,900 Max. , 900 327, 20 )
down€rest to(Tirpugthe Heone fill arse itealsol dowrswdop.chedrsticallg Gtsporantial energy

nd npadd adius 119 mm (r) 5 (2) Were effective
can?ﬁ%w%gg‘E%ig%hv?‘s 0. 017 n2 and paddl e radius 360 nm (3)

The obluRbh bnGoffe @Hv@kivan 1S symmetric with 4 or 6

paddl es (4) The FIELD is _of 9 devices in an array

cohb? yertistl mavemanh can adt 20 padiie dTasp mipimeum to maximum range. On
the array configuration, the paddle rotation is the dominant factor.

The use of each apparatus

The use of each apparatus depends on the wave size (Jength and height).

The unipile as shown is the ideal embodiment. For the configuration using the
universal joint, note that the rod connected by the universal joint to the central rod will have
to move to accommodate the vertical motion, or some other component of the system will
have to move to accommodate the vertical motion.

Universal Joint Apparatus

The Universal Joint device is ideally limited to shallow water and low amplitude
waves. The size of the device in the vertical direction is small but it needs longer shore area
and therefore fewer units can be mounted. The limitation of such a device is the long arm
needed to achieve potential energy and the ability to keep a stable and balanced position on
the wave surface.

The Unipile Apparatus

This device needs slightly deeper water to become affective because of the load it can
carry with the multi-paddle arrangement. Each pile can hold many paddles compared to the
Universal Joint device and therefore the design is more robust. Its capability of serving in a
field arrangement helps to get higher levels of energy within smaller areas than the other
device.

Wave Speed Calculations

Figure 29 illustrates the calculation of wave speed for the purpose of calculations.
The speed of the surface wave is also called celerity or phase velocity because it corresponds
the speed to the shape of the wave, but is different from the speed of the water particles. This

celerity is well approximated by
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(5) The Ranp is of 9 devices in an array configuration
and speed gain of 30% (6) The Ranp is of 9 devices in
“5?1203?/575§55c:onf| guration and speed gain of 60% PE#IL2007/000003
Potential energy gain The oscillator energy in the

uni pil e methods is sinpler d works as a vertical

pi ston novenent. Al the potential energy transforns

to ki netlc speed (the friction |l osses are mninal due

t orve venent if the systemis well bal anced
anhitsz s Qﬂﬁarl ngs) and power 15 will be
C =g v 1]3- the nmass noving up and down according

fod. This energy is purely nechani cal
reI [ e n the wave novement to generate notion

|n tﬁ’ e\ﬁé’f"f’ F/SHirection: Assuming that the vertical

noxaqpav\é%g@qngptween 2 and 10 neters in different

| ocations, one can cal cul ate the energy gain. The

ta@)Fe"’%@‘l @ari zes the output of such 20 energy.

I\g; ﬂ%}/stzhe ranp, viewed with conservative
as u%p

I'ons, " adds nore energy through the increased
speed than it does t th']e verti Balgf noti on. That is why
the potential ener At he t serergy--here i s
e%ls depman™ales: hBierea rarr?) SEfer gyt UNI Pl pthes) lyprehobic  tangent

[ KWh] 530 4,77 5m wave (H) 839 7,555
aPPKE'leB@ZO llmwmﬁMo 685 7,555 ** calcul ated

L N e R e e N S CO R

cross?dé%dmé?ﬁ@§ vhitiend d}i upB&t and fidkedhid Ei%tonﬂ?@teﬁpfﬂ' i @urrounded by an
ght of each device is about 80 | ograns The

empqs P36 60 Lhak heoRIpt ooV hhtp orfhe sertics] WS aitorigniation is adjusted.
Then(BEO@RY B IneSn80e AR b0 My il ORI SOHARID Qi itseif.
Figura $6 shbwahsqmj}ewmnﬁ a5 1116 ﬁdeal beboditieapwity aitiofe pothe oérited larger than
the sige ot B apGile 8 Pt Lt Ak isddd pepedobh B s35%it & poypile
(a lotdg B tHe iiEHIAL Q Wﬂe%ﬁ@&gselﬂb its uppermost section), the hole will
need to be larger, and the ramp as shown would be attached to the polypile. The polypile
could also have horizontal extensions that hold unipiles out to the side so that the ramp does
not contact the polypile. In ramps that are made to be stationary, the hole is optional. In
addition, the ramp may have a greater slope at the beginning of its upward ascent than at the
end. In fact, that is -edvantagéous in order to prevent breaking of the wave once a situation of

maximal wave height has been reached. One of the objects of a controller for the system will

- be to regulate the height and slope of the ramps so that optimal conditions are reached. In

25

30

‘another embodiment, the ramp may rise and then become flat on its superior surface.

Figure 31 shows a variation of Figure 30. In this case, a central hole (71) is extended
to the end of the platform in a keyhole shape so that the platform (72) can tilt in many
directions around the central vertical structure (70) while the central hole can be kept small,
as long as 2 machine is present to rotate the platform.

| Here also, “ramp” may refer to an essentially board-like flat arrangement, a thicker
arrangement with one substantially horizontal surface and a superior sloping surface, or a
superiorly winged surface with a substantially flat inferior surface, as shown in Figure 11.
Different unipiles in a field may have different types of ramps. '
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10 the array configuration, the paddle rotation is the

dom nant factor. The use of each apparatus The use of
WRZW7/AFPHY at us depends on the wave size (| engPRTARO7/000003
hei ght). The unipile as shown is the ideal enbodi nent.

For the configuration using_the wuniversal joint, note

that the rod connected by t K& uni ver sal joint to the
central rod will have 15 to nove to accommodate the
veFiguealll bows somerpostihls eomiignrations farebath ofingsh end yarnpsn Ramps

il -h ‘ d h [ i OR, .
funcion. o 103HES e AR SPuEES TR IR, i) Bty TSty p@Bodiments
include argeaf lihe ramp tshapdsOoshvlal laaw SRRl witpd sheies ARPWh BEE different

waves. The size of the device in the vertical,
conngeiragapdians o thereirface gempenepbeifhe pamgeraiwedevistea 20

ang: t.he ‘ E] Ble farm i .

li %giu{aét ?%%1 o§ %ggﬁg%gﬁgé%ﬁpgpﬁﬁe g%}gggr m ne"'eféé% T § Superor
viewairhwhich epdt enipilahasengygse ramgh difachediiblai dyytetnothlieep move vertically

stable a bal anced position o t he wave_surface. The
on Wf%%aﬁ&ﬁl?smﬁﬁi gﬂ Uy e e SHEPS FILRANS) 23 defydiem to waves
from\g%fr AfredtRnPBLARE MUAGhINE HREGAIHS ﬁnagabgtghngrr%lfﬁﬁ%r 'hhv&é\:lﬁer shapes.

carry with the multi-paddle arr _Each pile
c alfighns| 2 israrsypariod dhé side orepaobalramp ¢dtensidon Thisrsebies thei problem of

the ) e BEises 165 G m 5k Rl bR e it cover

the wiiBle HUrz8te] 48 Sbritic@busey eTERisWot AhligSpRbled, baf #aSyétbarwill work
ot her = devi ce.ggv%%g SpeedOCaI c‘%lgi?i oeﬁ% 30 Fi yure

h

beﬁeltzij‘?t is|sghved alless lefirradeceff Bighugt $2ovhowts theyvasp platfarm ¢172) reith a hinge
. ' T .

(7 UGS 6 PR e WY et B BAACEAH o wop i

al'so ca
this partrofelpdiagend. Thetdivpranced tHeaigh arstidpeicot. Theummy ene shows the
Lobut is different fromthe speed of thé water,
positigy of fhe uwper rmps Wé[git»t‘ﬂv/ﬂ? the st ramyp in dhg Gieecien gl weler flow from
: L2007 0, = h js
left t% Q%é %&Jﬁééﬁ t5 q’%é e n?s{a%SQ?,g)'—%en C&Fe O rtcu%ﬁ, r%nﬁd gp{:l&?aHy the

= ase spee = wavelength i

secondptrertiltbdpithitierbottpm right djegrainn el ex@ensibn2aukes up the empty space in

order to present a continuous surface to the oncoming waves. ‘

One common problem of all the embodiments of a p_addle wheel structure is the need
to decrease the resistance from wind or water as the paddles turn. Figure 33 is the cross-
section of a conﬁguratioln that is well suited' to a submerged situation but can also be used at
the surface to decrease wind resistance. In one configuration, the paddle system shown is part
of a unipile paddle system; in other embodiments, it can be associated with a separate paddle
wheel. Part (73) is the piston section of the unipile (or other supporting means) which is
connected to the generator which is part of the paddle wheel system. Part (74) is a flow
deflection structure placed functionally inferior to the energy capture device, in this
embodiment a paddle wheel. In the ideal embodiment, part (74) is attached to one of the
vertical rods of the unipile, but it could be attached to other structures. The flow speeds up

- superior to the flow deflection device. A ramp or ramp/wing combination may also be used,

but a wing is likely to be adequate, because of the lack of a water/air interface if submerged.
The flow turns a paddle wheel (75). A housing (76) to the paddle wheel reduces the
resistance to its rotation. This is the crucial point of the paddle design shown in this diagram.

This housing is ideally rounded and has a radius slightly greater than that of the paddle
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In deep water, where - 2, so 1k j and the hyperbolic

t angent approaches to 1, c apprOX| mates 1.25x" 1

W@ 2467477555 30 is a superior view of a unipile WCEALI00%000003
own ranp system Part (67) is the cross-section of

the vertical pile support and noveabl e pi ston system

It is surrounded by an enpt3} space so that the ranp

does not chafe on the vertical bars as its orientation

wheblS T‘ﬁé’h@ﬁdi@ldeaﬂlihﬁ Noqasedtso(tBat)it is semivircias ivith thierels of thehs@mlclrcle

e s AT i g e
dale Anl4a! Rt J@O%C ENeShcih@Hgeflow N Rbnbeni hiiém ethe fangle of the

e uni pil'e that dsit so that 1t can be tilted and
housiny Eding) the tflvev isasereafbtuse fldnygi the traélang erlgg- 1 thés pigire, the paddle

whelggglts gwe; i it Hg&eﬁlﬁx@b%}qtqaecth%g eegtllct%gelﬁ% PH Fsd BQ gﬁgﬂ%& differently.
The E}Q&ﬂe heSNRin g‘l'f@la@esfhesl@llhraﬁbﬁdsdﬂ flove s;ﬂz@li )abweeﬁsellfhm several of

olypile coul so have horizontal_ extensigns that b d
thest phdiile mihoels e thotheir easingrecasidibe slpcedakoverrach gRs: e%gge submerge

s P SRR gl ol 1y S dona i

intedF¥Rn WRYsubRefred coh@iredors| ope at the beginning of its

d t th t th d , that
ROV VRGeS 1 GPUCECE® I Vggéﬁ‘f‘eskﬁg e badlE dggdses (78) oan
be a?&ﬁg%@ ét'f" tH&hh@”gﬁék, 'ﬂ[fgaho | ghtadhep rob the wing-like
rea One o e o ectso ontroller fo

strucyetformihwi ddvicebgbave it bguteamg ilheﬂmuaghrgea npes] m@bebﬁnd a smaller
the ranps so that optimal conditions are reached. In
lowes¢8hes enbodi ment, the ranp may rise and then becone

1 g 35 t1'53? %i‘a%?irﬁ Bf a peidid ShecllBathBothatichlly shereased wind or wave

variation o ure M In this case, a central hol e

resistahty. Pt 630)ds aedostbrdlqllw eantrab £ylinser. f184) fQPF‘?’FPiﬂﬁ the paddles. They

h th t h | at f
e SRR B SO 1 i M 2
shov('s7]£3w Wiphd@e 5H®s BAIK bR the el lendea frolethl eﬁfbct&ifgh'atmw Bart (83) shows a

ng as a nmachine is present to rotate the platform

gmdbldtaéawwpthepﬁéﬁpto ﬁlﬁymr@fl@ﬂt eirlage- essent i all y

boar d- I arr RSB Rind
? H %anaﬂ #o”r! izontd'e{ﬁI sur ace anE on @
paddierp %th@cﬁn §1|o@ﬂd1 aq:aaﬂuefmel Patt (85) Bupeylinded, ylemgmfgletd rotate from the

surface with a substantially flat inferior {9356 B8 o ces a
energh Saw, held i gﬁrleporasﬁvcmm {8 chs 1tgatalss) Reping a aJF a‘*’l?m‘ﬁa@

g/ 2

s 580 U85 S 2 1P L3835« o i 0

and RaN§talde bah (3B)ustopr fldxilile matenigh (89 heawmsgngarm extends no more than

90 aeagaeLiTomehe HENPAHCE) SHBBaTh BN R, Tl AL BB gRck flgm eravity

on e%é!ﬂf GPERs THOWhineDY a:f f3deS AWl if BRRASs, $AGWEe mtble material

erent ~connectrvity options to the surface
absodmrqneryrﬂomfthdh&vedhmgy capture device. 5 Figure 32

? abiore il SRt v, o Ao aaapanicgrif Bk Fsistance on
the régl%ti‘:ﬁg%rﬁ%nﬁﬁlt s’iﬁf&ﬁﬂe (oB)2ideNI%y 8 Bylifddr, Belds {P8)ea sequence of hooks
(94) and hinges (95). When facing superiorly, they automatically fold up; when facing
inferiorly, they automatically extend. This works because of catches either on the hooks (97)
pr within the hinges (96). Two of these sequences of hooks and hinges in the same plane can

hold (99, marked “x™) a flexible material between them that captures flow when unfolded

inferiorly and refolds when facing superiorly.
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on the unipile and/or tilt the ranp. In this way, the
s can adjust as a systemto waves from any
VH?F ¢PT8% I n other enbodiments, the ranps nmayPCHdL2007/000003
pol ygonal or have other shapes. Figure 52 is a
superior and side view of a fanp extension. This
solves the problemof 10 the enpty space between the
s when they are sl ogped, because then th will not .

c VBRI RellpEites Wt F%hﬁ ﬁmﬂpgr@&sec e Wi cpgying the
Wav?;‘f){hle?ar Pég soI v&? lﬂ%‘hraﬁl:l& ?FE EI gflutl‘rtre 2%3&1 ﬁlg\%é& t% 1'eﬂ:l motion.

Theredivrp apl emtfodiment bT 2he vvrremt anﬂenngms o pIBe smrmhergy capture device just

T e 0 0 6 e Sl St 17

greald? @ndl} Wﬁ@f‘&eﬁlﬁ‘ of 148 ridsBRIE 180513 Wi clen SIS F1g:5fl;'e3 9Jil)]l&§ti'ates how that
one shows theé 15 position of the upper ranps when

works. g gemmthr anrdah@um strughse i(HOR)He stiuatedjusbpupstiongs e upper ramp

o2y, 19881ty Briniilly SrRnbve pRF bERERA bl BBy SEFRASe 1001 is the

loweraempd (16 fanal(lmz)dareldmnhmecbﬁi b omtidal Budir@gPam(104)eis a paddie
ext ensign makes up the enpty space in order_to

whops bagkand Jorgbmofipm operaiss theageactatpr: Meally Sisrpaddlenatrean both sides of
the (P UL PG R1BD), L (e ROV, TEE ok RAACkBtion may

descnbstl&tsaqmeoﬁanmmpmnd or wat er as the paddles turn.

ure Cr 0Ss- sectlo of a nfl yration
%guresg%lqo Qﬂlﬁ yater HYHTOR BUTaEafs @ result
anotﬁér%?nﬂbﬁld‘féﬁ df e nudtice f%LUa /& tHe%ogi%Sﬁtﬁﬁ%ﬁanWhﬂ%ner can be used as

resistance. In one configuration, the paddle s%;s em .
long sAsatwsits, Sdgpdlyt benedth shel awifhce cp%\ﬂtdlmt@yas anpmﬂh05 bigg appropriately

Welgggggd nt S ' E}g?nﬁ%%arssggﬁ %ﬁ sgtéca pa at \ﬁ%a vertical

rod Hithke t()othe Oééﬁ@fatxﬁg' PRetetd, rﬂgﬂéamhllwﬁdafb@ héw 2he movement of an
connected to the generator which is part of the paddle

undepietet tughine dsas apd dalls widh tiedheightt (Idhof themawe whila it tums from rotation

of th%g{#: f;'ngorl%cé!i) 2@‘35&1){ ut?ﬁ:ﬁdrﬁ’e‘%% r%‘LBXh r‘rﬁ‘-ﬁ%gsa patgea?lag Vﬁtﬂe’fgtfmg%rfwe so that

its paddtesi dpfire ehagiinRNiotativRbl erefdy. Pagt (205)di8 hagtniral Insingfconnected

the wvertical rods of the unlflle but it could be

to a padk gndh gencsater 17aR (19) s musonirol strectyre dor afjuding thp extension of the
paddi%ggﬁrdlﬁéreﬁtow%ﬁ?h& g éaﬁc%ﬁﬁ{ﬁbﬁl%xﬂ gles @6 rl:%ﬁg #HEm_ in through a

/win natron nay als a W ng
guidd &eh uﬂﬂiGWeh@alﬂmaaﬁnglm ﬁl,ealk}ﬁidﬂMn@I&tstdf awb aides of dﬂ-’ferent shapes.

The el @Dviheas the spoomion Y it ey 7ide G Fcamh Al SonpRGa o anothe
concéx%ddfg 72'&9& féc%? k@%@%ﬁ%@tﬁh E{)ec&ﬁfn%tﬂ&f‘ Tﬂ§&1§eﬂt§w&@@ﬂow to the

cruci olnt o sign-shown in this
peripbérggvimne theThigue h@g&an&g andsitiisleaptingd beiterd €he ather sida£109) faces the

resistgig 1h Gip LA RO BOBY FoIGn e s ssigimusyn g i p i flog B3 beter.
' qﬁ@h‘eyﬂ' dﬁ%cﬁdﬁ%ﬂﬁpfehﬁﬁts'df dpl?&rﬁn@' SRS Sferyy thpthRedevices,

of the semcircle oriented at a substantially
ramphoamdz vingsl caild det ¢amnected 10 toner mlmb iPartn€ldShried largarsupporting

stractp P A i 3 BB o sl e By coourse, e

supporting generators and controls). Alternatively, many separate unipile structures could be

=

‘attached o the central pile (110). A connecting structure (113) optionally connects the main
- polypile to a unipile/piston(]114)/wing/rotating device unit (112). This pattern may be

repeated as often as needed in order to take advantage of waves within the fluid. The distance

e
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housing facing the flowis nore obtuse than on the
trailing edge. In this picture, the paddle 5 wheel is
VHWAOTTASS t s i deal “enbodi ment as vertical, buPCIT{IL2007/060003
could also be oriented differently. The paddle whee
housing creates a sinmilar ingrease in flow speed above
itself, so several of these "paddle wheels with their

casi ngs cauld be placed above each ot her _on one

betwegp o geiglesmry Se | xed Parrmomﬂb}e withanepniel. Eheodstapry distances

cm?ﬁ%%@%@%%ﬂ]ﬁe su%?r%r g con fgﬁ%ﬁgg’gﬁkﬁkgre 34
sh éﬁl\bmupﬂemm’ssd@ﬁyﬁmm tatvh @ 1geit ibedr vefticahoetioat er

oo N 0 B (SRt oo o o
simpNcRg; HovKhe V%I't{ddPﬁélésecaﬁlQJe ﬁ@&eﬁﬁé’b%@lﬁﬁéﬁuﬁbn@é’mbodmem In this
ect a |arger upper canmber and a smaller

creatin
fignneppast (14 g)m@@rpﬂepswq@meldssﬂy, sheavettiea) comporfcnticqnstit of ahtpag one very

tlca ecreases nd_or.-wave
tong 48 oGP Pl RGHCA SRl B E U ehipos, we use the tem
“oneCuery ltd@’rodf 8311): il €iet SBEINr Sodwap b @bﬁ@ecteﬂh@)proﬁ&él theasame effect.)
smal I, piece (84) at one end, or sinilar neans,

Part @r éne fignrtive repeseatafiom gf Bigumeans 2f attaghengat HBWO&S beams (118). It

can %@@t}voﬁc&ﬁ' Eﬁxﬁcﬁ?x@% 4 Eﬁg‘&&g’a&édu. cgﬁ{%{g A éﬁ %t%%e%{tﬁ g&éh Iﬂfe system

and prackdide up and Idbpvnlas naedbd ot elexfu‘qnﬁcactmtrolzl'lg]erceos'é theams will be used as

need?ci bustr at %ngarn e%gﬁé%gﬁ{tg{@% T gfa g qe93| Stf;ﬂg water, wave
amplRAG @h&@%ﬁmxeﬁaﬁém&%@l ? ‘ﬁ%ﬁi'ﬂ%}@ﬂ' andl§s Iognpgh 194’5 and 125’s

rotate fromthe energ I'nh a support
dotted tlings shove the86inps, Aghich ldealﬂsatead to flattepisthepatsand ye8yally in a field.

g&%ﬂﬁ@#@&%%( e;r(]eﬂ&%ttff%@ g-g}q%laleﬁ% @Od%fr%ﬁg | ect r: ﬁlptte{re device

com;{oﬁgl}t (1297 They ansit ALY Be A6 {188 bubthérged Eblﬁ‘g@itﬁmnﬁrﬁéptﬁinal wing

The sw nging arm extends no rmre

(120)((169131@@@ ndsm nare (11 8) ite onevdde @écdljm@fd aph%d and l@m?a@‘a@l@/ will be
attacl; %t o0 & %&s&%&sﬂkﬁ E%& ﬁlgl?tn %hoa V tcgn %&,‘%r‘upegﬁ&‘ d? n the wave

surfaéd) Gt}dubﬁltérb axd Boteshowheah ithik dla’ﬁli’&ﬁr Pﬁt €1 Gy/a fsﬁmrgb@ paddle wheel

wave flow. _Figure 37 illustrates another way to fold
with gp RCEOMPANYING BUerATeWngostusHe 135 18e o igihat; pegreater depths,

manyr cﬁ ent éﬂe!r@g ?a@tlﬁ? 8%%&94:\5 el %ﬁééﬁ%g}ﬁlﬁ sij)’e ?6128( (A 7& and (123) are

a sequence ROOK
the:ﬂﬂ&rttg‘eameS) When facing superiorly, they

TR s o abie, B Tab o RSk Lev
Y [+
The 1%13*1@ fpa&'m&ebe Fi8fovk B J)eift B O%g‘lgt gﬁﬂ G?’Z sHHRY e %@Q&gﬁg&: of th

t hese sequences 0 ges int
wave phdhe swfave befird 11(19& thereamke dt has'thirambl exdabé elewatiosy rad its vertical

bet ween .t hem t hat ures fl ow whe f ol de
cnergy i S B PR HEIS i it Sy v e Gherghan the current
mven'a&g fdlﬁ?ﬁﬁ@@ﬁ%ﬁﬁﬁg@gf W02 roPPTH %Hie% 18185 (128) show how large
lustrates that as the ranps Tause shall ow ng of the
the Wm wally i Agiihbits the ramp, the wave (129) has more vertical distance outside the
water; hence, its vertical energy is easier to capture. The height there is ideal for vertical
energy capture. If the end of the ramp comes too close to the surface, the wave breaks and
most of the energy is dissipated (130). The ramp needs to be placed deep enough so that

event (130) does not occur but shallow enough so that event (127) does not occur.
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wave, the area just above the ranp turns into an area

of straight back and forth notion. Therefore an

WOHWAPHEY of the current invention is to pl al€T4R2007/000003

energy capture device just superior to the ranp,

particularly in the range of the height to wave | ength

ratio of 1/7 or 5 greater ané in water depth of the

range of /20 of a wavel ength. Figure 39 illustrat
SimpGRECIG: OF FONRS. thoragan eatalto grdhapRil @idhigersesa B e Cof the flow
abo‘% 3) is situated just superior to the upper ranp

02), ideally in artificially shallowed water of
ar Blgm:b Heptahdingrael efgivh thef safneX@ncépt 4y Figere heoull badmplemented

re conn cted ert
on a 54 Rarombied 0 2 1 1) Fertpiait b SeBonh il dffmeans of fixing
striuch®ed 6h fRRIsuRcO P& 1 B shbv@s SEBRERIEH stricH@akd Noldttﬁtﬁlm.l ile systems
addl es are on both sides of 10 the central vertic

or otherr WaagnsTEy1@Pre Aysieins. f(&3Brmay eanaee, dirasdy @@ewnam (133) orto a

largelgg‘é#g%lr%&m- @§¥ Eh%?l?oﬁéi %gu ngleigfﬂgﬁf’:g fl4% aﬂhf&ﬂ&% earlier. Parts

(134ymide(18besove vartialie withshe waees) The hoﬁmﬁthleernegmatcnfrstshown by
of the turbine to capture the horizontal/rotational

Paﬂséiﬁ%@g’*}l &mbe used as long as it sits, ideally

aglg opri at :ﬂ &H%ﬁ\?\gtl. lﬁi‘ldehg% é%f I S pﬁgeﬁ#&ﬁh@dﬁg tﬂdﬁ{lﬁgﬂes As

the Wavambjfeak atpoiht ¢lal3), rthéy are d‘odieaed ata:rtelnsyan(alﬂé} and nirathaough ramp
att.ached 1.0 kﬂ%)gene_r ating system

simct;g[rﬁﬁ %ﬂé?@‘,li(f%& AEYe movenment of an
ury fs 4 GiaBlaBeof eﬁe%gy enftual [t5e ¥hd bf ﬁh%nﬁ%gﬂeﬁl (1d6) is the

of The wave while it tufrns fromrotation e water

rampnbhewavesdreakas dhd snd (14%) andLak dewnitrosgh g ipesspedvenys(1Bdhrough a

.th ight .of the v, o that its,.paddl tur
rurtif (48 R i by el e R Sin Py 6 w8 3R{Bp dp certin
locatiﬁﬁslsﬂh@gd&@ﬁ%ﬁcﬁlétﬂl@W@e@bﬂe@l@l and a generator, and

(106) is a control structure for adjusting the

exHigtre 43S dfliagram obasrfass enersideyier with aRnlatioiapgansslt is a close-

o of S PR 3 AP o ks

the e0@EB béiegativh pars. Thel@statibn d?flﬁé(m isliepls fitted hett&u gtﬁerator that
m ng owils t

holds\Rapod BhilEdR ewowif FRtha &ﬁwguﬁgga%g%dﬁqﬁ%ﬁff 3B dotation
dewcgﬂélﬁﬁ Eﬁﬁg@é E‘Bﬂh - erafdr Sectiod Gldks oﬂ"ﬂa\é‘% order
peri phe

ere t .orque I's greater an
to impat tapdrtica dadtiohtie Ithe resinfahdnaripde, bet {108 erfsarcahe torect placement

resi.st an to flow.and is a snpo ar e _conv.ex
of the paddliedicels oF RthsF SWHEACE SeIgy AP ‘iﬁﬁ"&;ﬂt fherqptimal L%é
4T ahous 1@9#%[3%&‘@15% #H054%n8n B HBW Rfeeitth %rlf‘élp other devices

ener gy capt devi ces, ranps, and w ngs could be
such ephbnegst ‘exjobta:mcnmrgplfgqm lveaveRaAt byoy1 (15 3) onathe ssuglace of the water

comeglsS 4 i el p Patig Ul SOURE it Biefindfipbevergal motion of
the watesSWAP RV ¢ vERIRET AoBbR eﬁﬂﬁac@@rﬂyr@&ﬁ)m délldcBbn delvi¢elinderneath

many separate unpile structures Could be attached to
(155)the central pile (110). A connect i ng structure (113)

8RR o SRR e N8k o b BV b G B e st By
havmé' Bﬁﬁcm& tsBEH a8TBAb1BE(T5TP Bkt @flalle théhao daidt bffatledeitital from their

rder to_take advantage of waves within the flujd. The
tetherq;} 29ints {256), they can obtain some extra power by the movement in the direction of

the cable as they pick up some horizontal motion as well. Part (159) shows how they could

i
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gqplles may be fixed, or noveable with a control.
0T omary di stances can be set accor di R§THBH@0003

nature of the underwater waves in a particular region.
Al'l unipile units ideally haye a catch to limt their
vertlcal nmotion.” Fig. 42 illustrates the systemof

iles concetuall It does._not show,
%‘f Oy f ipu bovte Sater ey Weg‘olre E%ealﬁstﬁwﬁ(ér%@ﬁ Lqyement of
the bzi’t5§ @f’ﬁ%%lﬁ lcPeaf SheSBRGh &R Rlat fg«lzﬂér&tgg éhergdy. gure, part

15) is a pile system |deal the vertical
c olpitirez rof tm)hmysmemfonatshdamabsomhes wrich enkngpigs ialynipile system,

but f i o R 0% 5% e amyRon fip ARl Pty gficent
| NPizact50sEal ﬂl&[ﬂ‘dm 6@ Yarbier RENL for@twive BEAVInARdd By a field of

sanme effect. Partﬂ%llG) is a figurative
surfage gpRIgHE mﬁﬁ’tﬂiﬂb ﬁe‘GﬁeSt Zhémaperete B icucratery: thef follewing surrounding

systeff e detoil A et A2t e 3R S pHRREFL ek ofpyises aleast

two sv;?cstmﬂa]lﬁrﬁ(eﬂrmdﬁe&tceﬁr(dﬁ@oVWaﬁﬁ fheadtd Ppup of buoys, piles,
electronjc control. The. cross beans will be_used a%x
ch fixed surface

platformsqars PITs. A pprst onelapBlaRdgystm EHr epnmenied fo ea
device %ﬂg Ifoh gﬁ’gsoﬁ W hBe ?Pﬁg V%ftert D61 YBLSkr g@%y ?asgm\%i frr]o(in one surface

anplitu where 1 ns heed to su
device dnethe othed. The opsterRdot nﬂt&iglwmhoﬁmssmommﬂaedield pf gnipiles. In

show the ra ich.i. tend to flatte t hey .
additf eeylilar S eping Herihipifs Bodstles: 8 fhe i ot b0 degretSVwill help
preveRBREHARNSo wWillate Hirktid S@eroyneieiRRahBydrikht A ftBE Svaves. As a last

energy capture device conponent (119). They may al so

resortp ¢he atical rmetigumathie and ori¢roptacesspbeonnacted o itemuipile een direct
C d art. to provi de additional
memg&%ﬁguﬁdsggaa}ttﬁg“fgg 1 11:&4 ?ﬁg D-attached to a

speed an

PiRdRe Sl iike side wiewlife l(amptstﬁﬁwih@@s inad€ BOnP Yiember of piles or
and,_down on the wave surface. Cenerators_are not

~ other éfﬁ!éml mmarp% tjpcegiesate tRaveves 1szm9nqrsto at mﬁ@r@é@j their amplitude.

This SRRRNE, ¥ 45l 8 mith} SieA SOEPOR) Wi 2 T REns 408t amother
embodiarent ds béﬁﬂﬂ@tmﬂﬂ&ﬂlgythe appetr plaﬁbﬁﬁsemﬂ G U @64)1 sledangling of the
upperisgllﬁr{g]lqtng %e ous ey m X a&’b:;s:% klﬁ});,)sm%%r '(vé' utot%g presence of platform (166),
which"’l‘ﬁ&l&@m Auihj%ﬁ& 51‘2’2‘3’ H@ﬂg&glﬁ% ﬁ?’flgé el eaﬁeﬁ%ﬂdﬁm‘n Wakes use of

e ranp is part oW TS to ri
two platfotmg «@unding\wscht tratieghseractarec b thit dabe the?ﬁppmphitﬁ)nm (&35, 167, -

f bef h . 1t_has |
169) Gtvalfesiape clobrioty e it et drdrpatis dhe e Wpups, while lower
platfoﬁﬁg @1660 1681 1) Sidedll§Néidy herifstRall %&%rbawhue Qse}ﬁaﬁ?%)lﬁfd}ﬁfs as are

the currént invention fail to take

- appromgrfmagtee vavevdam.cBhe gyinimubhds coe; but lidealés, m@s)o §movare the

.. h I [ly.is. it hit h

i g8 Fon b ok oie i bt A gl LD RheR e RehER o nerey
capturd@eeites. TBOGErtichl struéRkd hialor AFEhIrebteht RASIAECL!O the energy capture

capture. The height there is ideal for vertical 30

dﬁVlCﬁ'eﬁ@ért@%/P Homysk. 1f the end of the ranp cones too close

t ak and st 0

e FiPoiier? iEms \ABg N G5 na e ey BBl Yol e -
modulptizdatargsiap neohatg i st whadhes them to an oil rig and supphes the oil rig

with electric power.
All variations of devices discussed here in conjunction with a wing or ramp or

combination of the two can be used with moveable wings or ramps.
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event (130) does not occur but shall ow enough so that
event _;727) does not occur. WO 2007/ 077555

VWSRA07PI587/ 000003 34 Si mul t aneously, of cour SETALIHETO00003
ranp can be wi ng-, shaped and i ncrease the speed of the
flow above it. Figure 44 isa diagramof how the sane
concepts as Figure 1 could be inplenented on a sea

platforminstead of |Ie represents a
pl A0P SAHOWS DERIRERS desarib e%]ﬂefF o %@ mage 49 PigBs 'Eﬂgé%i%PF Y {eperately in

dlffe?éﬂtfeﬁﬁgdufeﬁfstandsﬁa%SShom an extension structure to
hol d the unipile systens or other wave energy capture
sy ¥Whilegthe {nv8@jorrisey beandesciibedi wﬂmrdsyedt ® alimitednhmbgrkE3)

e 0 b o
applicatiérs of &Hﬁﬁirerﬁi%ﬁ by mARY BoVSfabiple khewidebd s %e used in

hori zontal energy systemis shown b parts (135)

The
combjpgfiquanh any fuiiegengs-capiutisg deviragnd in wt linrwd te 8w various

@EEH &ﬁl%{ Parts (140) are the unipiles. As the
co vesX% rea eépoi nt (143), they are collecied at
SU]VEME\R&SOﬁrTHEMYENrmONun t hr ough rarrp structures (141)

g(142) tqQ drive a turbine (145) gure 46 is
dingfo theargspniiapeniion tb@retaﬁ'ep@msleé f"e‘ﬁ’f?l élﬁﬁl°§§/§%defﬁ?fh°ds of
) break at the end (147)
Pmdﬁ&lg,ﬁ()ﬂe ogle]:lre uglﬁq‘gdvggg%gﬁeway (148) through a 15
t UFle presefni #@pnticheuscdssfutin hddremﬁ t]ie shartcdnniageeftha presently known
nts of thg i.nventqkl ta| n Iocatl ons

enbadi
configiipRE. By PIOVIdE HEviPey Ahan crkithgHep 434 fgrees into
electAcifl A AR Tt FhERGE ener gy deV| ce w t h a flotation
means. It is a close- up of the same parts from Figure
1. Tmﬁedqsat@lmicel hve ebntaihg Ghitiahoumbess Jemeasutreferents 19 theatlaims and
aTe tge e g%( ene t|o rt.s The flotation device
p agl%asg)e (e, %fé Ii‘%s ?rs}&cet c%’é‘?‘f’erator that 20 hol ds
t e Thecbugknt ﬁﬁemﬁldmomi&s laSsyStent Ratthd Baptgde! ofnbg§ from waves,
floats symmetrically. The flotation device helps

COMPEIRIGi e not. onl y that the horizontal generator secti on
a. a ﬁl’sfl g&e@?mgkﬁst%iﬂ Q?cle T35 g%l egengﬁ?eaél%:cﬁ& ens by sﬁbstanually

honzdhi’td avereit of Sokleald sptent RenpaEiizea WopgirSng rsn@t;ﬂaﬁar means to
ace energy capture device at the optlnmal_heig

captugs f&ﬁ cRergy, ang Tpeans dp GpRrveskit ﬁttw%eﬁewiltﬁm lpgated,pn oF awacent to the

surfac%q;fltﬁ‘é:%% can help other devices 25 such as buoys to
obtain energy fromwaves. A buoy (153) on the surface
b. a gcond@genabiing sysheme6f §) bperatigt tougénerate smefgyafom e alnbstantially

. 154 t hat .capjf ur energy fromvertical notion of
vertic Oﬁufi %‘géY?tP%l CPEIISEE 2 SHPPPEINESHINEER Jnesps fp capture
the enfetogVatPibAtslth @Bn Mk fffo LREFLAGAth  (155). Figure 49 is
a picture of buoy devices (15 that nove horizontally
c. saig ﬁ&tmnsmtlﬁgcsystelawﬁaelﬁed}MW@ sedond (generating systermsand operative to
u'ansle;g e Vce ]é?}x@;hto{g agmenrﬁgtl g%ngr% g systgnrl I’cc])c ﬁle secontd geénerating systen.

The above reflects a basic idea of the current invention, that the wave energy in an ideal

- embodiment is captured in two dimensions simultaneously, although in other embodiments

of the present invention, as will be seen, it can be captured separately in combination with

other improvements shown in the current invention. Two major variants, to be described, are

~ the “Vertical Twister™ that makes use of a universal joint to obtain both motions, and the

“Unipile” that uses a piston-like structure for the vertical motion. The “substantially

horizontal” movement refers to the motion of the waves on the surface, where, at any
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tethered points (156), they can obtain sone extra
ower b the nmovenent in the direction of the cab
2004837551 ck up sone horizontal notion as wel IPCT@%\?'“PWO”“OM

(159) shows how they could if WO 2007/ 077555
PCT/ 1L2007/ 000003 35 origingte froma structure above
t he vvater as well. In these last two figures, the

or .the cahle.cre

h
morfigt SHE hrefkction o B4V P ettt AR ale RS fre e SPUipFRCPIG §f the waves.

Therefo18, By QFRitRROWMAL FHRER HRrSdsdHeMdeNRiAbnAmbitendiRi Pi | e
system  but f he application of the principles of the

cuPr &he cimeEinyaHon avveptskan erubgdmentr of wid sxstepntl, wherein the first

U ce barrier systémfor a
geneﬂ gs gfré%do %Sgéaaeé r&%ee?rtgd of surface energy
C aBI Thecitext BosntiohGeyealstintesticdiBent Rf kaiy s?fﬁéxﬁ N sfurthBEcomprising:
systemw | | be he] pful .

OW n surr ur1d| n A
d. a%;?f‘s’*ﬁfeﬂ%lff H@n iSHECHFe (hand/or 18 éu@ﬁﬂmﬁléy #disgnt to the first
genef rg _at Ieast two substantially fixed surface
evi ﬁa?llGO), drawn fromthe group of buoys, piles,
This |cils ambﬂ]errmaj amplarpiofrls, catent dasdntione-thesid af ddfarysit fow deflection
e .connetfl d to each fixed surface devi ce and
FEn TPV 1R &0% ipto0E cBFrey HaPHER dvices idnlgsspihqridse stated, they
refer(nl@@ idRASThBYihER T ANBuSsET RCRhicH ed @r{%r%)pcéphﬁe QALARE i is optimally
The systemfor nelting ice should surrotind"the field
Placqéfneahtoﬁhte@ucﬁlm addi ti on, regul arly sweeping the

o} P BRSO, 4 LRt CERE B 2 et s o

deﬂet:tlikﬁi struRire IBRing ahsheliNG R0 oi\s Wil Bt resort, the
vertical notion machi ne and_ m croprocessor connect ed

Accogging ﬁ%thmeﬁgﬁr af tapresenicayentiog, fheee m@faﬂn@s sirsbia® thah can obtain
the eﬁ@%edf%t\gﬁl ! @1 Mﬁ%hﬁﬁe Hezfta?ﬁrgeéc[g% %?&1 a%i[té 1 d sc‘et 3f two ramps

a ranp struc
placed uodwihrer ofndpoloas or ot her verti cal structures to

ac erate the waves perior to it and_ increase their
éehlfteﬂéfen hPNP%ﬁoetrP L7k embodimsat e? s systemi, gvherein ‘the flow
defloRidSrubh A2 i tispnot her
© no di ment |as posg? %eg&oﬁ%% t&y pper pl at f or ns.
In oth&r Woods) the(fiH fefldvtion stgtlmtmg mdves hletaﬁﬂem prith thp leadrt capture device
11;he ns fromplatform (165), with or without the
on gy ice of platform (166), which nakes it

SigThé Siedi fdvénfod JeQuhIsigt Eﬁﬁ&dlﬁﬁnfj@f‘@aﬁﬁsgsfgﬁlel {8@Rdr-comprising:

- enmbodi ment nakes use of two platforms Surrodndi ng.
d. at least Ane/ramy m&nostcrﬂwtﬁmst@enmnmg]atstmiw) t he upper

PR B A0 V0L & e
preseft®Wlbng Blréick WnbBrnbB Che diftBay sdfhirel dEQRIe! Svicls HAY it potentlally affects

hori zontal, There can be as_many platforns as are 25
the floyp 5o thei devicegdensamevware cpadifionThe mi ni mum i s one, but

L Yl L B BUBAIRS L v

cmmp@ﬁnghe energy capture devices. The vertical structure
or not be present to connect to the energy capture

2. an CelEY R RIRITHE P st the Fyave surface, (1)
b. a flow deflection structure functionally adjacent to the energy capture device. (5)

The above is a description of one of the basic inventions in its simplest form: an energy
capture device and a flow deflection structure to be used with waves. A crucial part of the

current invention is the manipulation of the flow into the machines for maximal effect,
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An enbodi nent of the various wave and w nd energy
devi ces woul d be a 30 nodul ari zed cl anpi ng nechani sm
WHP7H$8ches themto an oil rig and suppl i esPERELIGPT/000003
righ wth electric power. Al variations of devices
di scussed here in conjunctigp with a wing or ranp or
corrbi nation of the two can be used with noveabl e w ngs
ranps. WQ 2007/ Q77555 PCT/ 1L.2Q07/ 000003 3? The
vaﬁr Thecurepmyeion ipEedicrta ey say élaﬁqg%r%%a@ PRFTRRM Wa"ess
combQ@gs:her or separately in different enbodi ments and
ituations. Wiile the invention has been described:

a.A\phddienésqﬂéi:)onoraﬂjdcemwehbsmuﬁab@r of . enbodinents, it

VAN TR AR
o. ANEREY AT Yulort RARIE RiacBUPRTThS gerchiion{ §)0

structure nay be used nbi natTon with any fluid

The wered) yupnnst dvchee ehatiecaonnesied frem dles top ionthedwtipn. t he

! NoERHE PR P R 2 P 8 e R T e g of e

comprigiyi:ded several devices and nethods of 10 production

- of electrical ener%?( fromwave ene]r&/ The present
a. A penfahtaddA) aftachedioraiiaast ongdrddls adeel{d) emerdhedd® ngs of -
b. af BRchi g%?ﬁlgl (tﬁ?: %ﬁ@ra 10 HonD WPLdaRs O R @ gﬁ?f Hﬁé said generator -

devi ces convert notion an
locatedibetween the tpaddle twheelad ot her fornms of energy. Their

e SREABLRTSHEEE GRRR. A BB, 0

Iacefn%&lt @8%Yg én%fa?dreﬁcﬁe tRidiReoPitet pHd8Rwhdels Theddy %1{1& Rhnique, but not
I nventi on Introduces a systemfor the capture of

necessayr By contoast, waddls wheels fprrthe capgureof emrgy from esws métahwgys on one

T T

S ail (0 ThY Siredht iRt di51eRal f ar® RBSdi fleRlo fEbideite ®, wme@iiﬁthe paddle
to 20 capture the ener and nmeans to convert it

whedﬁmceeﬂsemorn@arttbesnﬁﬁeepgwawd on or adjacent to the

I BB i e 51U e o IpSEAC L HIASLALOM B8 8hor posion

operative enerate energ

are patlh sﬁlﬁﬁérged IThis Meéﬁtio@a:hn Ry e¢rento tﬁé sxfrfacte df uﬁcaarda&ywtaeasm
conpri sing a supporting structure, neans to capture
t He- dhe FHFent dRYFIRER ARTQdcRGh Jepee for th eaptaielieppigyijom waves,
comp%@ g said first generating systemattached to said _
econd generating system and operative to
a. an energy capture device (28) including its supporting structures (such as 25, 26, 27) on or

near the wave surface,

b.arod, (21) |
c. a joint attaching to the energy capture device and its supporting structures on one ‘side and
to the rod (21) on the other side, said rod operative to move vertically at the joint,

d. a generator system aftached to the other side of said rod, operative to generate energy from
the motion of the rod. (22, 23, 24)

In the above embodiment, any kind of energy capture device that' floats on the surface of a
wave may be used. It may obtain energy in any way; a joint ensures that its movement leads
to energy capture. This invention is left open to be used with any generator.

12. The current invention introduces a paddle wheel device for the capture of energy,

comprising:
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transl ate the vertical notion of the first generating

t to the second generating system The above
‘\?%fqozrgnf?’gf’%a basic idea of the current inventionc {UHf7/000003

the wave energy in an ideal enbodinent is captured in
two di nensions sinultaneouslyy, although in other
enbodi nents of the present Invention, as will be

ee [ b apt.ur eparatel vy, i i nation
o o bt L) FaERA e AEReS CBRBRIY AR ghr r ont
b.agewﬁpltoidpaqﬂm maj or variants, to be described, are
the "Vertical Twister" that nmakes use of a universal
c. a ugversal feinbattaghinglie the aspiraland on ane sidn £16)apd 3¢ theseedngdirod (17) on
.4 piston-like structure for the vertical notion.
theoﬁ%%mgimst antially horizontal" novenent refers to the
The alftvie Giveifion EsecifitvBp us atpaddie wiealcis capiey @hcrgditin @Ry diMensions
. 2007/077555_ PCT/1L2007/ 000003 37 mpment, the )
simuftggeouslgcls atyapiaes isdhat ot capepisyaromdoehilccan th wawe syréace and impart
. f T r -1 R fLon,
both ??]{gl{l&%ﬁ ?Igis gé}lﬁczﬂ enér?g td’@c\l%%b one &%Eﬁtd}. Cleatly, Iﬂigf]ﬁ\f%h%ﬂ.)@ %Imuch

ere a oln s"rotatl ona nmovenen
less phhaeticalifor arge wavesnitiodesigaed td e htweiohttimiedficiedt fonsmall waves.

sysjem 1, wherein the first generating syst. .

o T Ut dayestigh digreay ° gmpodmed? G said device 12, further
comprfdnt i on reveal s an enmbodi ment of said system 1,

further conprising: d. at |east one flow defl ection

d. a genergtor (+8) opsratingifrom theyothtinmet motian bfthedperdmed.t o t he
ot 1 e SERl bV R0 it eSiftas Rb il itehinr ks RS ot of eneray,

compifdgection structures to inprove the flowinto the
Unl ess otherw se stat ed,

ener‘g%/ cagépure devi ces. ] . t_heel
a. 2 firg rp aitached éo atdenst ormalient Meating on the sirfepsraf dke flwid, (15)
' energy capture device is optimally placed

b‘”%@)’(]tﬁl}?%q? e structure. 4. The current invention
¢. a undxweeszl joinnatenbinditowid fiat rahogl osy side and to Weeleesdl el ¢h the other
., flow deflection structure is w ng-shaped. (5 and/or
side, 10 or 9 with 10) According to the usage of the present
d. a gb j . i I > that can

2 e, ) op A PR ApliGh O B8 SUEREEE oI T shape, a
In thel abadt apbedigent det dnergyatapimne ednrfeaiflvertwabatermyf ortlyydhe adpisaum

.pl.aced together, and..so on. 5. .The current inyentian
requitbd 35 float ik hiess iy FRBRIOS Groveizents idralie firoaty gy paversal

| joint.fl ow deflection structure is attached to the first

generating system (5) In other words, the flow

ddp| Ehe parent imvention ntrogivess 4 paddismvbeelviystamt foe theneapgyre of wave
ener Cf‘\c@t ure. device 20 on the surface. 6. The current

SV VEBRETEE reveal s an enbodi ment of said system 1,

a. apdddid Wagel ¢Dnprising: d. at least one ranp inferior to
the first generati % system (10) Here, "ranmp" can i
b. a least epe gemp (B anfior H) fenciisnplly adjacent thshepaddle wheel, |apgrative to

increaS@1tk Qertigél ‘inotio%%)J i?sne(%fe%llsoril fhe wave amplitude.
The paddle wheel resting on the surface of the wave is affected by the increased vertical

motion.
16. The current invention introduces a paddle wheel system for the capture of wave

. energy, comprising:

a. a paddle wheel (1)
b. at least one flow deflection device (5 and/or 10 and 9) functionally adjacent to the paddle

wheel, operative to increase its horizontal and/or rotational motion.
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presents a | ong surface underneath the energy capture

device such that it potentially affects 25 the flow

Wh09§7/01785devi ce under sone wave condition. 7. PTHAL2007/000003

current invention introduces a systemfor the

generation of energy fromwaves, conprising: a. an

energy capture device on or “fear the wave surface, (1)

b. a flow deflection structure functionally adjacent .
Thistinvéniion enearg gt agitten eastey thesmalls), n89e Kivalizddoew deflegtion device,

the Ig'?g%% {fk@{' idgﬁ?‘%ong %B%%L?ltaé}%fi%{) &Pllgllq% zﬁe@?%%n%éfﬁeﬁtowe flow and

incréd8d 1he hblastAtvelteitr & ahp ofRr 4686ksW t h waves. A cruci al
part of the current invention is the manipul ation of

t h&7.fThsveumeniinvensiondutrodvess 4 paddiewherl isygemder the epturs of energy
fl_‘:)1117/@:)7.755 SPCC:T/cllmzogiy 000003 38 8. The current
| MVt PON |tarlﬁ O (-8 system for the generation of

engragleabrod@pasdle svith Qe iasd d@grnent ® thacicdutarwoestet fof 1gss than 90
on or_ adjacent to the surface, b. A generator
degregsio elesnicErnss d paddl e wheel (3), 5 c. Avertically

fl X Rlfat t structure attached to the generator.
(o pniaeang)

support structure can be connected
f r @m fidnecanogpvealiorh kventierdlyt Ginedl9 coffiteeted wnrarmtsidertodhe ¢amtral rod and

on R o PR S 58 S BBPHEEE o cin o

ener@ AdWABk: BBGeRAYdl e wheel (1) on each side, 10 b. an
el ectric generator (3) operative fromthe rotation of

t hi. dha cnmentinekntion indrodueasaatevios fon formingd nrddlgearn paddle wheel,
addl e wheels. The symmetricality of the current
COMEL¥ERt i on is an ideal enbodinment. Therefore, the

a. A &dndePsmibure{98) generator in the mddle of the
paddl ewheel s is ideal and uni que, but not necessary.

b. Atfigastenn paddie attpelpdite therreairal $WFtufhe capture of energy
i i 94) with
e
hingdsH{ah) wavsh aldooge hdsk (9B of eutiicteistatiacheenibol the cerivd atrsctare, in the
enbodi ment of said device 9, wherein the paddl e wheel
samegdaficce is on or near the surface of waves. In other

s ; _ :
d. ca?’(‘étﬁéggﬁg{j 'dqog 'Se afh b%e% g??&?§? Qp difdB: YRV RISHE ﬁﬁemﬁgldh{gibf the hooks

nferior position- are part
betwsmbanfeldgd grosifibn snd arvemiblded, odendad positiaf,er to t he

o A R ISt Sy SF e P L TR o crtockin
hoowﬁ%%és{%%%ié%( lg)gg.rggéﬂ_ si ng: a. an energy capture
device (28) including its supporting structures (such

The raispas of the,aba¥e inyention is to provide for automatic decrease of the friction on the
return journey of each paddle.

19. The current invention introduces a paddle wheel system for the capture of energy
from a flowing substance, comprising:
a. a central cylinder parallel to the earth’s surface, (80)
b. at least one paddle (81, 82)
c. each paddle’s central portion fitting non-fixedly into a hole and guide (83) in the central
cylinder, with a piece (84) on the inner end of each paddle operative to prevent the paddle
from sliding out completely. :

20. The current invention reveals an embodiment of said paddle wheel system 19,

wherein said-central cylinder connects to a generator.
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i near the wave surface, b. arod, (21) 25 c. a joint
attaching to the energy capture device and its
WOHHHPTEIg structures on one side and to thePESALI09W§00003
on the other side, said rod operative to nove

vertically at the joint, d. generator system

attached to the other side df said rod, operative to
generate energy from the notion of the rod. (22, 23

2431 | Theyowrentiaventionidtduess a systoym for paddie vheereggrey capture on the
a .device that, floats on the surface of a 30
Wav\/\h@%%ﬁe used. It nay obtain energy in any way; a
a. a deqirgitro@@yres that its novenment | eads to energy
apture. .-This invention is left open to be used with
b. at%%“&&?@ﬁi@&iﬁﬁ@é. ’W?é‘ﬂ%?or cenfialiofli on i ntroduces a
.o RAGAIR SPRER GGl Bim Ll RBh U CaiB e RDR Y.
8 o Sy Qe e o S rofdtion WSl bkl o5 o a
f i 2% {The entresi invantiof 16)cabst anasrhismiimentatl shidaystemridd , péhdetlie at least

I .b. a second.rod, 7);mCr @ UNI V. I
one 1H3FfR Wt Thhiscin PasBiREF Boh eParmeob o ol i ¥ gl od @)
passeg_nd to the second rod (17) on the other side. 5 The
above invention specifically uses a paddl e wheel to
capr uFle enErgly Mventiewn revestn ahoeambodiment ainwilisystem| 23, further
comp?ﬂ ntage is that it can spin around while on the wave
surface and inpart both rotational and verti cal
d. a sendyod 06)atatthehad tto ale pa@die viieal endehf @bptise $yRiedn, said generator-
invention is nuch_ less practical, for |arge waves; it

paddie sy¥emitgpgatiagithwbstapgallyoicgiaal medontq 2 sscepd r smal |

W?\a? SI:hg el Ev%gﬁ(fn?fbtve%ﬁlg Va%”%ﬂ&iiﬁa%ﬂ@@f Said %&&%oﬁ,%rein the
of sai evice 12, further conprising: d. a
secongand isateptical. 18) operating fromthe rotational notion of

t cond rod. 14..The current ipventian introduce
pggd The Gyt Tosphin inipuggse TABELFQL CBPIUBAG FRRFEY from Rufd flows,

compfi@BpY i sing: a. a first rod (16) attached to at |east
_ one object floating on the surface of the fluid, (195)
a. an r@rgy caphwe device loogled ¢ He sarfage offthe Eowa(l 5] 28)nt

ttachi h ik St d i.d d th

b. 2 sGppRiE Flah 0 R0 RIS Bty 258 e Y 20,

c. a QRloRisy&emf (1M doRBediddt kP Thdlentrd® SPEROWNREs ippbilg structure
above enbodi nent, the energy capture can be of

operatjeq foj dirgrt thp snergy oatiyre devise o ficathe fluid flow direction.

26. The current invention reveals an embodiment of said system 25, wherein the

energy capture device is a paddle wheel.

27. The current invention introduces a paddle wheel energy capture system,

 comprising:

a. a central rod, (2)
b. at least one paddle wheel (1), attached to said central rod,
¢. a generator system, operating from the rotation of said central rod, 3)
d. a housing (4, 76) connected to the generator system (3) and extending over the paddle
wheel, said housing in the area over the paddle wheel beiz;g a hollow semicircle whose radius
is slightly greater than the radius of the paddle wheel device.

28. The current invention reveals an embodiment of said system 27, further

comprising:




20 required is a floating object to provide anenent
ideally vertical, through the universal joint.
WEOH7FBNnt i nvent i on i ntroduces a paddl e mheBFT@¥@9%mmmB
for the capture of wave energy, conprising a. a
paddl e wheel (1) 25 b. a Ieaﬁt one ranp (10 and/or 9)
functlonally adj acent to the“paddl e wheel, operative
increase its vertical notion by its effect on the

e a ﬂaw&mqrt ersturg fecasdduneioppibe pdireast i gheoriarios end of the paddle
u ve is affected by the increased
whee°1 {5{’ ca?lcéfrir&t)dt}i&‘rol\f;bg 16. The current invention introduces
a paddhe ovrent inyettiem feveals e embpbdineenofofiveaid sBGm 27, further
enerqgy, conprising: a. a paddle wheel (1) b. at |east
COMPYAENG-| ow defl ection device (5 and/or 10 and 9)
5 £a O A9RhLYABHIR SNk Girkb BidAdHbeor MORGsipDer al | ve

to increase its horizontal rotational notion.

Thlswﬂlibetpﬁmmwﬁﬂﬁlhemmmr vmeﬁhu s invention

P15 Tl v anvelion B8V, o, SRRt b, 0 syl Ty et sad

semld@Mb &igs iﬂiﬁiﬁvz@& ldatigledBY f the %@ﬁ&hﬁ% mlohgendelslopiip thh@the rest of the

flow and ‘increase the horizont vel ocity, or any
semigittle(7@evi ces. 17. The current invention introduces a

I f; f
o Rl AR SRS (30U f oI Yarod 1O ooy
comppisiid: e Wi th an outer are congruent to the circular

‘ center for less than 90 degrees of circunference, b.
a.a genegater (3), rod (2) c. a non-concave formcentrally,

- b at {hNRAb R 0ARLR die%quﬁoﬁhéﬁemtﬁ@gen%%fal rod and

I de t e outer and whose
c. a waiphtemgijusting nmsnhaimma (3bm:e$h¢dm aleonelvibatiom aff saidegancmapor and energy

flaw. (64;, Fiqure 18. Thec tion .

15 " captufe AFVies, dald mefpRECoPesTis Pt abs dtaih BE I 450y grpure device
relaw@&ﬁdhesu&&gprly ng: a. A central structure (98) 15 b.
At | east one paddle attached to the cent'ral structure,

c.32sdihg quargut iventinyy r@r:dg anyeniastimientpfiuseid prterg 31, wherein said

LU terl ock hooks (94) with hinges
me"hﬁﬁ‘éﬁ“c(gﬂﬁ@sa%ﬁ{léﬂ@ % (96) of which is atiached
t B3t B E@#int ineﬁﬁérﬂfe%ﬁl@an btbbdifhent of said system 31, wherein the

20  system is operative to adjust the location of the energy capture device within a wave (Figure

40),

34. The currént invention introduces a system for converting wave energy into
electrical energy, comprising:
a. an energy capture device substantially on the surface of the fluid, (32)
| 25  b.afirst rod (33), substantially perpendicular in a horizontal plane to the direction of energy
| flow, attached to the energy capture device, | -
¢. a second rod, (36}
d. a joint connecting the first and second rods,
e.a generatc;} device connected to the horizontal axis movement of the second rod. (37, 38)
30 35. The current invention reveals an embodiment of said system 34, wherein the
generator device is a rotor-stator device.
36. The current invention reveals an embodiment of said system 34, wherein the joint
between the first and second rods is a universal joint. | '

b
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sanme plane, d. catches (97, for exanple) operative to
direct the folding and unfol ding of the hooks 20
WER200@ 8175 f ol ded position and an unfol ded, exPEhdel§07/000003
position, e. Aflexible material attached to each set

of two folding/unfolding structures of interl ocking

hooks in at least two |locations (99) on each. The

pur pose of the above invention is to provide for
aud’bribe covent daveatign Xeweals ranc epbpadisnent Hf saidt petem 34, further

jaurney of each paddle. 25 19. The current invention
ccmliBnt régduces a paddl e wheel systemfor the capture of

f. a thinrogly corfnectnt o £ joint onghs oibhet sideef the fingprodki(3): a. a

central cylinder parallel to the earth' s surface,, (80), ..

b.géatT%FéHé?mdﬂ‘éeﬂﬁaaa?@Je@,e : m&e_nt@. &qﬁﬁmgsswhe(remthe joint
betwEEIHE BrstRONlanAfikd fdds () RORivARALj¥int Nt © @ ol e and

guide (83) in the central 30 cylinder, with a piece )
(839, The cureeni nneentiom deshlsearc hmpadidient of aidt sysent 34, wherein the

revent .th addl e .fromsliding out conpletely. 20.
Syﬂe%fé\f%cﬁfeld&’?teﬁhgﬁvgﬁ?f’%ﬁﬂPgi'/eal s an enbodi ment of said

pagiy| Ehavrapnts Yisteatibdl Seveald @ CbRbSARNE Tt §a8d  S¥feinN A4 further

connects to a generator. fr W) 2007/077555

Comll_ﬂ'@ngf L2007/ 000003 41 21. The current invention
Y . r
« @ bty Af 4580 B pb Rl Bbul BELeRicl Blpe i P S8R0 4 Hhached
to thd fesiodi(®®). paddl e wheel s (1), attached to said central '
rod, Cc. a generator, system (3), operating fromthe )
r&qatﬁ’énc%?eng AMYEnReR PRPAYEE & SYStenyHET GoPVGIHRE Wave energy into
i i s an enbodi nent of said system 21,
elecﬁm%&g%k?%%;&?{u@éig%? one paddl e wheel (1) is on each side
a. an efergy cpphee device (32)) sulistantighy ob thetsutfhes aftthe flald, r od (2)

. 05 et ST UMD FHSB85h oo e

the ditbctitn SERENEeepgly 16k, attached to the paddl e wheel
energy capture system said generator- paddl e system

c. asgeondmidaf(dalg its substantially vertical notion to a
o oSSR P PP GORLRR  enior fevels e
e. a gérierat®f ddviRl(39) connected to the vertical axis movement of the second rod.
42, The current invention introduces a set of paddle wheel generators, comprising:
a. at least two paddle wheel generators with paddle wheels, (78)
b.a he'using (79) superior to each paddle wheel generator, said housing covering less than the
entire vertical extent of the paddle wheel,
¢. the housing of the inferior one providing a flow deflection structure inferior and
fimctionally adjacent to the paddle wheel superior fo it.
43. The current invention infroduces a system for energy capture, comprising:
a. at least one energy capture device (45) enclosed in a housing of four sides, (47)
b. Said housing having a lower floor (55) on the entry side of the fluid flow than the floor of
the outlet side,

c. Said energy capture device oriented to capture energy in the vector substantially parallel to
the direction of entry of the energy. '

The above invention is particularly applicable to subsurface waves.
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15 25. The current invention introduces a system for

] energy fromfluid flows, conprisin
v@ﬁg@%l’%gspture device | ocated on the surface %FTfIﬁ%OWWOOM
flow (15, 28), b. a supporting structure (3, 6, 7, 8)

hol di ng the energy capture dgvice (28), c. a control
system (13) connected to the energy capture device's

SURROKL I structure 20 operat|vet
bl MR HGRR rob g AR Sioptel f iyt 43, wherein he

energy efstire@avice & a gddalcCwbdet 145) nventl on reveals an
embodi nent of said system 25, wherein the energ
cafiturldedeyred nvergiopatryrds v @mbogiment hef saiflr @fﬂem 43, further

comg %tl on introduces a paddl e wheel energy capture
yst conprising: 25 a. a central rod, (2) b. at

d. saﬁcbamtg;m@upadd\ﬁ& attneled 10k} leasttdnactibthat Barhiteh thenértiodl motion of
rator s operating fromthe

st
the 51&63?#%8&38&% VPR ASF ﬁﬁaargyesem@ ¥i%ousi ng (4, 76)
Cofg eHeCfeRt ﬁl%‘ntﬂﬁrf@{réﬁsoin cﬁﬁﬂeﬁt@f s@ﬁjiﬁ?éh? WH&% the system

over the paddle wheel sal ou3|ng in the area over
is Sublhefgpd\ttdﬂlﬂumeel bei ng a hol | ow semi circle whose

Lg di %ﬁ"g’é% Sﬂﬁé@ﬁl’% on frgve ater t anthﬁ\;ga i Ssyp ”1“33 further

compaisiribest-weyntedte Isb)%ﬁh&ﬁ@dzts thé A8 onesin Sdrfabvay d
R 20071 077055 BOTPL L3000 b0aR0; i ope el ay device

Opeﬂﬂgdwlid@fmé@tlﬁskﬁlﬁ aé’thﬁl&mﬂl]?l‘eenldocat ed functionally
c d
i of b cifreh EiiE Bbeatlan b RRpRAR Bin S Fetr Tt
com;msu:@nbodl ment of said system 27, further conprising:
Sﬂi.tﬁwbe (77) tached to and providing air to the
d. a walt dthe farggr %ﬁ@ﬂﬁ%&%rﬁ%ﬂeﬁsm psubstintiay verticabmanger to the superior
find! waves. 30. The
Wﬂlgﬁtrﬁégé}%éuﬁgnf\?zﬁ ?@ﬁﬁrdg\%aﬁ \r%agﬁ’godl ment of said system
27A9. viller einestaimyens@nirevaatd enhambadimeptvaf dsdid agstegn 48, further

edge of the housing nore gently sloping than the rest
COMPEFMEHhe semicircle. (76) 10 31. The current invention

e. a will (UL ER BnAKs LEMhOthat @%ﬂ&;‘csriﬂ SHIBEGNPYEHEN Shhher to the
conprising: a. a generator
superior wall of the housing for a portion of the opemng,

f. a gas-providing tube (48) attached to said housing on one side of the tube and a machine
that maintains gas in the housing on the other side. |
The purpose of the above is, when relevant, to create a gas-fluid interface and thereby
decrease wave interference, and to decrease resistance to the energy capture device on its
return trip.

50. The cutrent invention reveals an embodiment of said system 43, wherein the floor
of the housing is the only one of the walls that narrows from inlet to outlet.

51. The current invention reveals an embodiment -of said system 43, wherein at least
one of the side walls (43) narrows from inlet to outlet.

52. The current invention reveals an embodiment of said system 43, wherein at least
one of the housing walls is wing-shaped.

53. The current invention reveals an embodiment of said system 43, wherein the

lower wall of the housing is the only one of the side walls that is wing-shaped.
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b. at |east one energy capture device (1) connected to
t he %enerator . a wei ght-adjusting nechani sm &SL
W 2EATES: 0 a conbination of said generator aR§T@R¥PF (00003
15 capture device, said nmechani smoperating to adjust
the depth of the energy capture device relative to
the surface. 32. The current i nvention reveal s an
2d|nent of said system 31, mhereln sai nmechani sm
(3§ f TP sCURFerh TAYRMLGRsEMeANEss i paddiss WheRk cpERgY ofpture system,
tion reveals an enbodi nent of said system 31,
erein the 20 systemis operative to adjust the
a.adannmhunmngﬂlﬂﬁb energy capture device within a wave

urefgglﬁg%:oW ‘:eerlt"i’lﬂg Curr ent |n nmﬁyléﬁtr%%#%g?o Q.24 central

com

: housﬁiﬁgﬁ% an GRERal édtéiﬁlon%ft@e’béﬂﬂ&r(?w)capt ure device

stantially on the surface he fl uid, (32) 25

c. a gpnfrpk %rstenb(:l 0P Bthnt adiusbs thedengih pf thsexirasign ofieagh paddle penpheral to

e AP LgBTAR oh0 Ll, k JSUBE B o o o e

Wavdamh)ht(lc&@)and dededsiitTor mﬂtwempnigldehe first and second
enerator device connected toQ the

d
The BFPPiORh BE BRVS iiovenRle e madhie 1o CapEe thggotatignal vigigr molecule
enr:ré’om3 Qifferddf s x'fvgv\%g bAAER ng%ﬂeg%?:r a@‘eﬁgr ﬁ%&dm&pﬁ&y of the

ystem lerel n t device 1S
wavef ot or - st ator device. 36. The current invention reveals

drren of said system 34, .wherein the
be‘—i I |11i“g3{1’f1%tlh anfgaé/ﬁlg%apdﬁ@aqﬁgciglr% ﬁys‘rl:gpjséf energy capture,

comﬁﬂgh@g V\D 2007/ 077555 PCT/1L2007/ 000003 43 37. The
current invention reveals an enbodi nent of said system

a. Aﬁmtvmrz‘cﬂlﬁ‘@ctlmdhtﬁ)l(ﬁﬁg f. athird rod, connected to

o AcTePh o B A ] SRl e petitibgtfn bot cns

(113)9(y$¢)em 37, wherein the joint 5 between the first (33)
and third rods (34) is a universal joint. 39,

The
c. At lagshaseeondivastieal siudtes einehedrio Sethoaizaeiak coppeaimeiengdi bhh(138)
| f
d. SatordBERE erdBY Y el P REL B8 Bond el G 0
e. An@he:pgiceptaysdesiveftacetdnsd tler secaraiNeitic] seuctid. (1 14)1(139)
e N TR IR EE LT RGN A1 P—p—
machines in a vertical dimension. In addition, the concept of attachment to one major

structure enablee other components to be remioved as necessary for maintenance without
disturbing the costly infrastructure. -

56. The current invention reveals an embodiment of said system 55, wherein the first
vertical structure is attached to the earth. -

57. The current invention reveals an embodiment of said system 55, \rvherein the first
vertical structure is attached to the bottom of a body of water.

58. The current invention reveals an embodiment of said system 55, wherein the first
vertical structure is attached to a structure in or on the water. (104-1,2)

59. The current invention reveals an embodiment of said sysfem 55, wherein the

energy capture device moves vertically while guided by the second vertical structure. (131,

132)
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to the first rod (33). 41. The current invention

i ntroduces a system for converting wave energy into

V) BW7PTI83 energy, conprising: a. an energy cZpTEEW07/000003
device (32) substantially on the surface of the fluid,

15 b. said device attached t4g a first rod (33),
substantially perpendicular Tn a horizontal plane to

the direction of wave energy flow, c. a second rod,

(369- Ghe gugrentrinventioncotrotieres e infresruchie sysewnfprregigy capture,

‘Comﬁl;lgﬁ@g generator device (39) connected to the vertical

movenent of the second rod. 20 42. The current
a. Alifinstentticalstiusturoiopd 3a) set of paddl e wheel generators,

AR sofont o0 b B o FSEITT
c. %@rg?aéégﬁf% & 205REH W Mo scRBhdl vEBHA! ﬁ&cﬁﬁé’,e{agf‘ %cond vertical
hah t he dl e .

ess, entire vertica extent of the pa
struchire sloying teinticaly urs pridamyke mdaas profvided dy thnBrspyveticalistrgetare.
. flow defl ect structure inferi nd .25 . . .
This i e (e5i5afs ot dhs SERiGe! Pmponent idhe “RHaile ot similag, maghines. By
contiabt, béo}s dbdt GEve Blarich Yigahd, Wedlif! SiRH YaRRnce Meadsae 1i91d, thereby

energy capture, conprising: a._at |east one energly
enabling tvertisaldmetion Wiyt Seppivg dfiorn side teoside.ngn sixample of such means

hdes % [ Sing. [ a lower floor (55)
Wou%rl?gt %%#ﬁg@%h%q g?#é{dggbt{]%gpﬂ%% than the fl oor of
t h@l. dliklcatrest ifieantidf) révealbantbneiddirgont f piid s@stek@\d0¢ evherein the first
oriented .to capture energy in the vector substantially

vertical siguqte is gtachedtodhs eth. on of entry of the energy. The

S A 0 FBBR AN 5k o e

vertichll stéutturE eattachedeiotthe ottt bbHabodyvaefakatera (Figmedd) ment  of

saj.d stem 43, wherein the _ener apture device is

a %aai\?? U pVenfign yovgsls apqm dipat of S éﬁ%t?%r?\é; &’_%rgrﬂsthe first
veni%nstﬁmaﬁe&%héa‘m%%cﬁy&mﬂoﬂ%e Wit 1841, 198yTPr i si ng:

d. said energy capture device attached’'to ‘at |east
orfd. Thelcuthent inventiel Bitredudel en veergy fain, pomnpusingf  t he

first ener capture device to a.second enerqgy, capture '
o at s g DGR YRR b e ot oD TP LR 0 e SR
b. at RARQAL BREYey Rbptaad dbvidtShene walke teidclcd 0 8/ Rh&MneicT the piles, (119
subnmerged 1Tn a flud.
or 121) '
c. at least one wind energy capture device connected to at least one pile.
This enables support for wind energy machines to use the same pile infrastructure. This is
disﬁﬁgtﬁsﬁed from the wind tower type of infrastructure, so that here several less weighty
piles with wave machines can support a wind energy machine, and thereby make the whole
farm more efficient.

65. The current invention introduces an energy farm, comprising:

a. at least two piles (115) and at least one crossbeam (118) connecting said piles,

b. at least one energy capture device connected to at least one of the piles, (119 or 121)

¢. A mechanical device attached to each pile and to the crossbeam, (shown by 116 and 118),
said mechanical device operative to move the crossbeams in a vertical direction.

This is ﬂecessary for proper alignment of the numerous devices. |

66. The current invention introduces an infrastructure system for energy capture,

comprising: ‘
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47. The current invention reveals an enbodi nent of
said system43, f rther 10 conprising a one-way
WRAN0E877689, 50) connected to the smaller openiP&d/ILI7/BP0003
one-way device opening only to the outside at the
smal l er end. 48. The current7invention reveal s an
enbodi nent of said systen14§, further conprising: d.
a wall at the larger opening that connects in a

a. a ¥erheal gwpstae) (A19kr ti cal manner to the superior 15 wal |

' rd.4 keg. (51) 49.
b. xnck &) bbb, Maclo Pl bl nflel WARSBBTIOF "5 4
c. a §iys tflom difleclion stheture,saidpstiveiung attached tovitel vefitod) stadctirhdnferior to
mal.l er. openi n hat connects in a substantially
and (g telly a6 Soray caipe wHPTaED BAZb hotsi ng
The kR r§9 Ca o §RteB] cddbe MBS eidfhr PsrBAP 1JRAONAALAGh stR%ure or a

&
(48 tached to sai d’housing on one side of the tube
largeangmp-shaped ome, or kabothaiThe ayshem gas work ahé iswawsi righesrway. For the

he si de r e he_ above i.s en
struchilfs 8181100 St LAS rBER s e it P ket o PR Breu
de6T.CHRLcuPne ihvin€ibh QERAREan efBodithefl of QadesysREl 66,a0Berein the
to the energy capture device on its return trip. 25

energncapie syt B thawyalgt-i on reveal s an enbodi ment of ,

saj t . i I . ' '

¢ i  THE Rl RO Byd ey @boailent U 0D BRed B6, further
commistrdget . 51. The current invention reveals an

enbodl nent - of  said system 43, wherein at_ | east _one of
d.a %ﬂﬁ%ﬂﬁ%l% ?qﬂgn(szsm%a(ﬁ‘b%ﬁé)&ﬁfenﬁraaqdo’flueeﬂqné%ly cent to the

ﬁrstﬁmdgﬂlédiﬁﬁfsm'%%p jo@n reveals an enbodi ment of said
system 43, ere|§1 af | east 30 one of the housing

wel9. sThescumient) irsteaied revesls dbhembodiment of saidrystem 68, wherein the
reyeal.s.an enbodi nent. of said sy m 43, wherein the

seco %Wd%?CPOBFW%%WH%E@&W%PFa@g y one of the side
vetd. ST @brrbst MveRS aBRBls fin VN BOIHERY 685Rid system 68, further
PCT/ 1 L2007/ 000003 45 54. The current invention

comprisiigbduces a paddl e wheel energy capture system

c. SRR bl oGP (7. NOAE e Gl Bt om0 e
second!flAe Beflbetion SiRichure Sidrsthilarin BRE %6 BonWiloly ddflebtidLstR@ture. (124,

extension of the paddle (109), c. a control system
125) (106) that adjusts the length of the extension of each

PaqdlgeP el i Ciitntdd reveals an embodiment of said system 70, further
comprising: ; o ‘
f. a second vertical structure (another 115),
g. a crossbeam (118) connecting to the second vertical structure, said crossbeam located

_ inferior to the lowest flow deflection structure of the first, second, or third (117, 123).

72. The current invention introduces a wave energy capture system, comprising;
a. a buoy-like object (153) that captures energy from its movement on the waves,
b. a flow deflection structure (155) functionally adjacent to the buoy-like object.
¢. a generator connected to the system, operative to generate energy from the motion of the
object.
The principles of the current invention can be used with a buoy type system. There are many

methods for transforming that vertical energy into electrical energy. Here no single one is
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t he housing, said control system operative to increase

the length of the extension for |arger wave

VWOHOTATIE®s and decrease it for smaller anplit BESL20GHR0003

pur pose of the above is to enable the paddle to

capture the rotational water, nolecule 10 energy in

different size waves, becaus® t he energy i s greater

nearer the periphery_ of the  wave. 55. The current .
favqr?ﬁ &bt pint elmovshiy isatsinga flawdstestinn sirstuss ty wasepssy the productivity
of aPGfE¥mcapture, conprising: a. A first vertical

structure (110) (137) 15 b. At | east one substantially

hoi78 Zbmt @trresbinmetionigr@iveess wirtdenetdyambtien systeea Remprising:
ast, a second verti cal

th. 40 . At
o o BRI it (TR Wb eioben £ anceammbe g phbce
b. a {itdPdonhd@@dh potht aBRetbrbRIdwZ AR Eﬁjfad%!cgg?e fREr@ssye to

connect the first and second verti structures. e.

c. 2 Jngetiueiyye dap) conneding the baoy-dikh elijecbta the fixed enuinection point, said

' cture. (114 139) 20 The purpose of the
longté%g%dg%ﬁisotﬁg&g%adzegnﬁ Sngﬁt?tioéhnent of various .
d. a gérieretdruicBRectedl tethe sg¥teraPidriitie t0RehéaRerlefbyafrMA thd S@dtion of the
di mension. In addition, the concept of attachnent to

objedne major structure enabl es other conponents to be
tall f.or.. e C | t
T o e SRRt Bl AR ety 0 W cavtored el a the
verti¢ah epargy omremtlysapsraibyesdeadvaenbumf syseind. syst em 55,
\Ah,ﬁ{ejgﬂ the first 25 vertical %%r Icture is attached
t o/ T he R APFRTL SHVentpR TEVRASAR £ <gh afetrdd sysigm 73, further
di nent of said system 55, wherein the first

vertical structure is attached to the bottom of a body
e. a sghictieet (@ 59) IB3ding He couneotion point ebaviedhe lewolasfltse waves.

erqlsogicrre%t g said Slié'-?lt m 55, _wherein.the first
vert foar -8t P EPURE CRWSE Ot HatFS:, P8P ict ure in or on
a. arbd)g29yater. (104-1,2) 30 59. The current invention

reveal s an enbodi mrent of said system 55, wherein the
b. a hepsing (303 spraring raghaféhe iodves vertical |y while gui ded by

e ot by B BB Wbt iesmBtion el tg este clectricy,

com

_ withih saié hbhgdig,i Nt roduces an infrastructure systemfor

energy capture conprising a. A first vertical

d. a vegjertigit e(@lh}haf(%)m‘iisaﬂré’écond vertical structure
o T6RPRECek e bt o B8 W Ber ) R i b it

a. at Jeast bifosl flewrdefiection, staajiue: o4 @rd 28% ritsileading edge substantially facing

- the direction of energy flow in the x-axis,

b. a first energy capture device (119) functionally adjacent to said first flow deflection
structure and superior to it in the y-axis. (also Fig. 5,21, 22,23,28)

77. The cwrrent invention reveals an embodiment of said system 76, further
comprising a supporting stracture (115) for the first flow deflection structure.

78. The current invention reveals an embodiment of said system 77, wherein the
supporting structure (67) is in the interior of said flow deflection strﬁcture (69).

79. The current invention reveals an embodiment of said system 76, wherein the

system is in the water.

80. The current invention reveals an embodiment of said system: 76, further

comprising:
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structure noving vertically in guidance neans provided

by the first vertical structure. This is the essence
200¥87%9& t i cal conponent of the "unipile" or PETALI47/000003

machi nes. By, contrast, buoys do not have gui dance

means. |deally, such guidancg neans are rigid, thereby

enabling vertical notion w thout flopping fromside to

si de. An exanpl e of ,such neans bhe a groove

c. afj }sagifeseeand ey dsflection shgetyrs ({ Hb B@hé?f Sneliar shgge to the first flow
deﬂ%gﬁﬁ wﬁg cthftY 84 s8Nl §YHA 1S of HRAEFE Whotd Ie%éingt gﬁtésg%tuse 10

reinthe first vertical struéture is a
the directibreobectdy. flBP in thee-aouis, being ihfevien tmdofuncttonaly adiapent to the first

L ment of stem 60, wherein the first
ﬂowxfgﬁﬁ%? ég?gugi attached to the bottom of a body
of gyatgs cufrgﬁtgkiﬁz@ntfb?a) reb2alb3n dABoBREAEHE shiflveRIenP 76, wherein a
reveal s an enbodi nent of said system 60, wherein t he

macline on sa:nalevemqah suppoTtapeTates tosadiust Shetlnight and angle aftat fasst the first
[ on. the water. (131, 132) 64. The current
ﬂow#@%@ﬁ In(jsﬁmf % oduces an energy farm conprising: a. at

This leg@islés thedof deﬂ&ct{olakﬁilc@fué t@hd_]lugﬁﬁ idiftientelavakeam (118)
connecting said piles, b. | east one energy capture

de$4- c]é'lel GHIRepleineition f@‘(ﬁarh?eféi't @abq%msm gk sysigm o, Whegein at least
the fipdt! on $ficAire Ps%gé%&%m&t {é9§a3t one w nd energy
0 a Thi s

cap re evi ce connec east “one pile.
enghl He supmoritvehtion wevedlseare egipodiant 08 sait sysiem B8bewherein the

|nfr trut re This is d.lstl UIS ed from
teadipi 63 iebe oFkond fppedesiection faR YPrisin g e onERa with the
leadifiS UELANf thERRL ﬂ@%%flé’cﬁoﬂ'gﬁ'ﬁ&uﬂ (7 %Ry £247: chl nes can

support a wind energy nmachine, and the make the
whish. TheaSirieat inventian reveals ias rembodimenthos S@Lﬂ”}étﬁﬁn 80, wherein both

nyention introduces arm conprising: a. at
ﬂowﬁ%’iescltlo{l cﬁ?ﬁeﬁgre(cf&%e)c?eg[n&ng?lg&ggst one crossbeam (118)

C @ T cders dvdnfidd R¥ealPan SnbbliaRht QIS Mt the slope

devi ce connected to at | east one of the piles,

(whoge diffegenca inrbeighhisshpwa dvi Elo oaftthgﬁrﬁcﬂ%d@fk@h% |S‘r(1'l=}°f!§i¢c(124 10)

meash A B4 P0G ke BRReBon F5B0E (Rhelont B g o of e

second(ﬁﬁblﬁdm}ﬁbwdieﬂe&ﬂdncs&uctﬁfé@ ig7)necessary for proper
al i gnment of the numerous, devices. 66. The current

i BPentheosurent; Byariion aeveely pasembeditent of staidnsygpm 76, further

compBREePY RO TispsHaH S Abrl ca?lél‘“@ﬁ%?%tf‘)eﬁma%‘ffgfmd o

the atﬂeas&maeﬂmwgyﬂmphummstem attached to said vertical

stru 119) .c., a first flow deflection structure,

s&id F%’elatqnde%@wpw RRETER F e SPRASRE L ur e
a. at 1b&Y B %rtﬂ:&l support structures (115), the first preceding the second in the x-axis of
energy flow,

b. at least one substantially rectangular flow deflection structure attached to each vertical
support structure, the leading edge of the flow deflection structure of the second vertical
support structure (125) positioned in substantial vertical congruity with the trailing edge of
the flow deflection structure (124) of the first vertical support structure. (Figure 32)

88. The current invention reveals an embodiment of said system 87, further

comprising:

* ¢. a second flow deflection structure of similar size to the first, attached to each said vertical

support structure respectively, and located inferior to the first flow deflection structure (124
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and functionally adjacent to the energy capture
system (120 or 124, 125) 5 The energy capture system
winroobe77asy acent to either a small |ocal defl eeCiran2007/000003
structure or a |arger, ranp-shaped one, or to both.
The system can work and is novel ei ther way. For the
structures that follow, part’®120 is referred to as the
first flow deflection structure. 67. The current

or 12fyeht ilcadingeedgel of the wcbwllfoendefittismistusiyst efri@6second vertical

o558 LB 0% Y aFRBARE ) i R e o1 of

secofid FdwSatHleeiBrbructubt (11) of 1RO MR 'véﬂta@ﬂ suﬁpor@s;%%pﬁﬁthé kQWis.
defl ection structure (124 or 125) inferior to and

f uBRtThsrrairent invgndion intradycesta enfigySapireWs$et cemprigng:
t The current invention reveals an
& anee%ﬁ iclé %f (é)‘%'%sa 1Sggystem 68, wherein the 15 second
b. a WirpWildefidw defletion tstruétinter @20)sin Fusdtioaslvoafaigdo tHeld#jce, the upper
170. The current invention reveal s an enbodi nent of

cambez pariopaf spidggne-dike sHarture (4 by ifaging the gnergyoapiuge qngrgnent (119)
ture (117, 123) inferior to and
ofth?ﬁ%ég?fg%e %Jsacent to the second flow deflection
st $QcThe eyrramdnwintivh aevedaly s zmbbdineat ofidaitll syatem 89, wherein the
def | iﬂtl on a rycture. (124, 20 125) 71. The current
systeris b s an enbodi ment of said system 70,
fust Nele c@RPRhRIAGE thveal ALCABHIMRRE b 3hidSiysiésl 8D Cwherein the
(another 115), g. a crossbeam (118) connecti'ng to the
SYStt’/th@@medrémg@al structure, said crossbeam|ocated 25

2 ol DU el AEMARLACR S50 Y545 neren s
systeﬁﬂlgb@ﬁﬁecteﬁ\t@atgeﬁu}afontroduces a wave energy capture ’
system conprisin a. a buoy-like object (153) that

ca?ﬁt drhescusraat ggventiemnreveslsnan embediment of saidesysts 89, wherein ‘the

ngd Ly adj acent
t 0 t &%oy- té’c%g&tgﬁﬁ‘éteki&gy (:é?@an({gwa}? o¢39t4§iﬁr% t ed to
t reetf. Shkst cﬁn‘renb mﬁt‘eﬂﬁcbﬁ/ eeﬁeélsq&nahbﬁ@nﬁﬁte of) gaillraysretrh 83, wherein the

notion of t 30 object. The pr|n0| pl es of the :
. distancgof S ingUeSBRUEeAR the heensEpteaniis daVigRBy e dpe syst em

That eth%r&m%ﬁ[‘ vellBdd] ?%%alfs% Eﬁﬂ%&%ﬁﬁbﬁ Em&hs%teﬁze RS \%ﬁérem the

. energy into e ec rical energy re no singfe one’ i s
energmmﬁé'/@)ﬁjﬁﬁﬁnﬂ%&ﬂtbﬁﬁmﬁh@&%ﬁs is 48nitwedoce; thtahaea of greatest

1_ {lnt of nove .is.uUsing a f&owgﬁ)l ection structure
accelgrgtion, supstiopfo; % 5 oS, of them

96. The current invention reveals an embodiment of said system 89, wherein the

- wing-like structure is attached to a supporting structure of the energy capture device. (Figure

22) '

97. The current invention reveals an embodiment of said system 89, wherein the
wing-like structure (63) is attached to a supporting structure (65) separate from the‘
supporting structure of the energy capture device.

98. The current invention introduces a paddle wheel for the capture of energy from a

,moving substance, comprising;
a, a central cylinder parallel to the earth’s surface, (85)
" b. at least one paddle (89)

c. each paddle’s central portion fitting non-fixedly into a hole and guide in the central-
cylinder, with a swinging arm (90, 91), parallel, when refracted, to the axis of the cylinder,
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73. The current invention introduces a wave energy
capture system conprising: a. a buoy-like object
“@153?“? captures energy fromits novement &FT{HW07/000003
waves, 5 b. a fixed connection point above or bel ow

the surface of the fluid, (156) c. a long structure

(157) connecting the buoy-likKe object to the fixed
connection point, said long structure not fixed in a

that gxterdsda o gnare fhaati0sleewees s rpainiont relahen2d forisaidyyanging arm; a

] o . . _
hori R4 REICRE! () B} BTRE RS I IRE L AE AOELAPhisE g point of
rotatiar, iapd afsofirmatens (8ecamedted betheapourad with swifitiestsmatedal for the
.vertical energy curre tlg capt ud'ggﬂ by ocean wave buoy
swinging 3o extend gpproximateln PO degress PBh reveal s an
o driee A S whit! & SRR Sy StbRAIFidhres 1, 28),
ang?ructﬁ%rfeegﬁ i%%?g%%@fogg&%hewgonnec ign poisgt ag(g\l/‘g}r )
compheng:evel of the waves. 15 75. A systemfor energy
capture fromwaves, conprising; ,a. a rod, (29) b. a
2. IR DR SEBY B AGBHPPRSl A8 rod, c. at |east one
b. ard&iRBIvAlabifle SotHEFht QN SF adidl Rferky QaPthidQySefn, 04id @bmbieent being the
rod to create electricity, wthin sard housing, 20 d.
part thapeapéures hengrgy.de (31) that surrounds said rod. 76.

The isnventd i roy £ .
e« B YRk R T P PP USSR PG i iy end more
distaliefrbRiahé Gite@iohWdtthly £-akib2hely flo2f)said asipl sgadinngjacddaferior to and

substantially facing the direction of ene)rgy flowin -

functiopally adjapent tsaidenargy eanbie cgyresit-FiguR)ce (119)
f uped ']%aélﬁl}én@ﬂia@ﬁf%ﬁ revBalS %denflﬁd'dﬁh?%l SVafle E}lzs?&% 592 gvherein the

25 structure and superior to It In the y-axis. )
rampriygtentis widg-si2ped,3@ith 8 yuppéar. caiiiber faningdin erienyyecephwe device,

i r e AN
rampI ég@fgfgﬁg fs%&ﬁ{ég :Erlgﬁiaﬁis IMGhY EeridBsurfbE At Sithde dnleaBithdéhergy flow,

odi ment of “said system 77, wherein the
and is swhpomtialiyflattontbe inferiqremfages (165, 166 i nterior of said

fl cﬁflection structur 69)., 30 79. .The, curr :

| nVentT rF“Fgefegavgntm %%ai boé*m@giog s&%%}ﬁﬁ %b, wherein the
ramp'¥yStesi 18 ciRRd up¥at®RNed Seisipdrit® sWEFARY andSRibstAt RUlldtht the inferior

i nvention reveals an enbodi nent of said system 76,

surfaggrt her conprising: i F WD 2007/ 077555
PCI-H3I. ﬁg%ﬁﬁggtoﬁ%gnﬁon reveals an embodiment of said system 99, wherein the

ramp system’s slope decreases in progression along the x-axis. (Figure 51, 42)

104. The current invention reveals an embodiment of said system 99, wherein the
ramp sysiem comprises af least two ramps. (Figure 42)

105. The current invention reveals an embodiment of said system 99, wherein the
system is placed in a liquid. _

106. The current invention reveals an embodiment of said system 99, wherein the
system is placed in a gas.

107. The current invention reveals an embodiment of said system 99, wherein the
ramp system is placed substantially parallel to the direction of energy flow.

108. The current invention reveals an embodiment of said systern 99, wherein the

ramp is attached to a supporting structure (6, 7) of the energy capture device (1, 2, 3).
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49 c. at least a second flow deflection structure

(117, 123), of simlar shape to the first flow
WeIWge1’ss8n structure; said second fl ow defl ecPCHAL2007/000003
structure, whose | eading edge is obtuse to the

direction of energy flowin the x-axis, being inferior
and functionally adjacent to?the first flow

defl ection structure (124, 125). 5 81. The current

i nYentThercurenisabentian rewbls dh eebbdiofent of shidgystean?Ss eyherein the

wherei.n a, chine, on said vertical support operates
rmRHaga?@?dWeE%’H@i“gﬁ?“ ﬁﬂpﬂ?f’gf‘{fa Sb)f at |least the first

fl ?F\O.dﬂﬁé BrkdrR i odrtigh i Sducdd b SsysBabId Scaphi@ink | sty from waves,

defl ection structures to adjust to different size

compmsieg. 82. The current invention reveals an enbodi nent

o g PREPE SHEGET 1 Chr D% do enpift brerfBdjolf f Sifilontia® vertioal
movEMERIEHE flhidy @i SRtk YaaSsing acsippetitig nitruofurs ahehns yteteapture the

80, wherein the |eading edge of the second flow
energlp fapd srdaphtosconyert o @Boiicty, i n substantial congruity

b- it pllot PO UG, (ki PRl /e AERITS capture the
energeveal s an enbodi ment of said system 80, wherein both
15 fl ow defl ection structures e.connected. .(Fiqure .. .
2831185 he pHEeRIRYIHEN i1 Hf%@éﬁ'ﬁiﬁ?%%@ggyaﬁpgﬁsSé‘flﬁén?"%?ﬂsmg-
a.a éﬁipdsgéﬁéﬁ:%, %pm&ﬁls 3&2 gigﬁh% h}ﬁgﬁ&p@ Qind (UREDRAIY Adigdean@at least two

In“héig S of the first flow deflection
devissts im Gteufiedd. (Fizx 26.107) 28neasured fromits | eadi ng edge in

th [ ti f er f i | t h :

of Hh ey SeRpat FErg B stpbguEra & AR PR g Mhereim the
mﬂ%%tegﬂigkubﬁ&ga@mgn@uig,ur rent invention reveals an

e

odi ment of said system 76, further conprising: a
f | bl3. b lcuwentdnvention snxtipduceseaiene gy ifHg COMPISNger (13)

o Sk 0LFAL) HgSRONSELES i 1 B 6ea) Bl bt aiction o

energ}nf_[é@,duces an energy farm conprising: a at |least two

vertical support structures (115), the first pr ecedmg
b. att Jest dmtooregtansuleh P Wity iges, OnCREPgPT (S SRy faphic system,
i | f- ix .
w8k 2 4 AR Yo o GORH of el esicomly djce
and siipettiet toreerantph saitl eadp rdgesdgeingfa tubstabtidly eiphl kdghtond angle to the

structure of the second vertjcal. .. su rt structure
ramp(efgey of;%g adipend queray STt deyices. (Tigh e 123 congruity
Wi L ] . ing:
ot $14: THE chis iy a6 Bfrofihocs d nlad Wafite Gfelrp Gomprising
a. a fliw deflegtion dé¢Beg(i0@ 32) 30 88. The current invention
reveal s an enbodi nent of sai¢d s e V4 he .
b. an g5RgY epUEE CEPRReBLBRPR L Ao e o Ao devige,
¢. a vahtifal ﬁ:ﬁ}c%dré %o {vBichiBe hbw SeflediohdbRE id taGRed) (B ot 8)

vertica X )
115. The current invention reveals an embodiment of said system 114, further

comprising:
c. a positioning device attached to the flow deflection device and vertical structure, said
positioning device operative to move the flow deflection device on the vertical structure.

116. The current invention reveals an embodiment of said system 114, wherein the

flow deflection device is a ramp.
117. The current invention reveals an embodiment of said system 116, wherein the

vertical structure fits into a central hole in the ramp. (Figure 30, 31, 32)
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support structure respectively, and | ocated inferior

to the first flow deflection structure (124 WO
WADOP7/0773555 PCT/ 1 L2007/ 000003 50 or 125), theCresmiTiepooos
edge of the second flow deflection structure of the

second vertical support system (123) being in

substantial, vertical congré?ty with the trailing edge

of the second flow deflection structure (117) of the

f i 3. Therquenl invensipor introanes m wavet fann sy stsins corprisiig g Figure 32,

42)current i nvention introduces an energy capture system

conprising: 5 a. an energy capture device, (119) b. a

a. at WaBOwlol veglichl @miceeéd ection structure (120) in
functional congruity to the device, the upper canber

b. atplsast gpe sgmR aitached fg- eackesaid varicat stryciure, Bhereiithyyedgrs of the

uppeffAEHei AL VEAEROARIRrt bl bubsfhli)? oiEls b ifes of the
uppeantt dimp of the fadizednd veishlestmBresnaet i on fohthe nkX (SyHpamost ramp.
is{/@ ed in a l in%éiﬁd' 9&. The current invention, .
r elieal 1 9e SHITERGBUTIMORDEPANCST 8 Wayetiam SEstetnennamising dFigure 30,
31,38ystemis placed in a gas. 92. The current invention

reveal s an enbodi ment of said system 89, wherein said
a. at leggtwempiles connected to a generator. 15 93. The current

b« B G e 0 B R Pra SR ABHREOESS e
eNEANYThe aittdik fveidittrodubes a $we fakin, 8dmpridigg:cur r ent

Invention reveal s an enbodi nent of said system 93,
a. At{gastaniepnimils, di stance of the wing-like structure to

H}@ r capture device is fixed. 95. The current
b.A in e@%&’oﬁ% eveal s an enbodi nent of said system 89,

c. A wier eoliectidreare Bt the ip0of thefinis SpatiNRa ditbctIhe tatee dowAwards into
the x-axis is centered over the area of greatest
at leagf qug|

: e H’tei@ﬁ4slﬁ§éri or to the wing-like structure.
(AhgUrfhe? R il &Ptrﬂé?n&g%;'egﬁ%@% trfﬁfé ec%hﬁo}iﬂfgi pave flows,

enbodi nent of said sys W ng-
compssingct ure is attached to a supporting structure of the

ener capt ur.e .devi [ e 22) 25 97. The current
a'atl?%ge’g%/?“@ ?‘é{}%‘g?@’éfp%eﬁég&l%%nt of said system 89,

b. an ¥h8LEE ¥4 AelibKshduh Bt | hed o,
wsupé}gr%tﬁggﬁg‘?%c S%lte)}(%%) gﬁeaggjggta ggﬁngms%aﬁgfsﬁﬁ defd &)
sdégoﬂhbn@nsntumwnﬁ@ncﬁwﬁheaanan@vmmantuﬁeﬁdeﬁmtnzlgs,fmﬂmx
com The current invention introduces a paddl e wheel for

OMPfBS capt ure of energy froma |, noving substance,
c. at 1€t aokisdr PifoRt idferior HRAK &id Gst phARIMPALS) 168, 190 the

earth's surface, (85)
123. The current invention reveals an embodiment of said system 121, wherein each

said platform is rectangular.
124. The cuirent invention reveals an embodiment of said system 121, further
comprising:
d. extensions (174) to the said platform (172) attached by hinges (173) on at least one side.
125. .Thé cuirent invention reveals an embodiment of said system 121, further
comprising:
d. a vertical structure attached to each said platform and each said eﬁergy capture device.

- (163)
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b. at | east one paddle (89) c. each paddle's centra

portion fitting non-fixedly into a hole and guide in
WhWoeentysal cylinder, with a sw ngi ng arm ( 98CTAH2007/660003

paral l el, when retracted, to the axis of the cylinder,

WD 2 00 7/0 7 7555 PCT/1L20Q7/ 000003 51 that extends

to no nore than 90 degrees @O); a point of rotation

(92) for said swinging arm a horizontal stable arm ,

(8"535- peagursnt inyeptinn weveals gn eomeodimentfeseidpistem dabnwherein at

. oI Nt 0 [ [ .
st 581 A5 RBHEBihL  AOE: pp s TR 40 Bcsion of
wavd fitgw. (384)Ngi Ng armto extend approxi mately 90 degrees

(90).. 5 99. The .current, inyention introduces a _wave
Ty e fugrent dyeaninn (intrgdpess &, systpm 10f ofsollngg waye flows,
com;gﬁh%r:‘er gy capture systemw th a generator, (1, 2, 3)
. an energy capture conponent (1) of said energy
a. two agttanpslas phtfenms, omie dupariop (e tand ene gnfetier (166) tt drhelstuse angle to

capt.ur the energy, 10 c. r syst.em (,165, ,167
the of 3 . St IBE eakine P o e PR i p pietiaiier 164
b. athksH aneeéﬂérg@&@tmel GRBL (171 P FupeRr db rPAt fuBBHRhAILY jacent to the
x-axi s -energy flow, said ranp system placed inferior
sapeniay pdatfbrf unct i onal |y adj acent to said energy capture

c ongnt. (Figure 51) .100, The_current..iny j '

" 7Bal B, cubr SRR GPUOdI g SbRIFD IO EFRIIRY, jgve Bows,
compiigitg: systemis w ng-shaped, with the upper canber

facing the energy capture device. 15 101. The current
a-anm%sﬁfar&weﬂé%@l s an enbodi nent of said system 99,
b.anﬂ@r%@?dc@ss%pgo AP systemis slanted upwards on the

superior surrace’in an obtuse angle to the energy
c. a latbovm irfador © thelkatwytdaphiry deVige and doholiedf by isaid controller, said

surface, (165, ,166) 102. The current jnventiqn reyveal
platfogh QRRERE Horeriady afs%l?"dl“‘é?@t oREd FRp Qg heyBight of the wave
to theI¥% B BF 1 ‘%’EY’ gl [ﬁ%‘]ggggﬁg‘ uperior surface and
0 esu St anithléa 'y ?I at@g’%t e inferi7§r 20 surface. 103.

TH29c UPhee ptrreniv inventon ripiredicss am systeodifoe rmontrbllingi wave flows,

sy.stem 99, wherein the ranp systenls slope decreases
COMPHBEY ogr essi on al ong the x-axis. (Figure 51, 42) 104.
e%}céapﬁﬁgaeﬁgegenti on reveal s ‘an enbodi nent of said

a. an
system 99, wherein the ranp systemconprises at |east
b. a plajformanissior e device apideplengdae apoinhlash thiagror equal to

the ra§§ \éfgi%sl}efgrf-ﬁe) §VEQg ﬂ?e}c lgﬁ%%ﬁ%%%g%(gtg {[Z ?ﬁrﬁa&?&a@t tﬂlieAa of waves
in thai lo¥@¥dn. 169! Bisea) 38, aa7)enbodi ment  of said system 99,

wherein the systemi S.ﬁ" aced in a gas. . .
130. The current inventiop introduces-a device for capturing wave energy adjacent to

the floor of the fluid, comprising:
a. at least one paddle with a substantially vertical flat surface, said paddle operative to move
substantially horizontally, (104)
b. a generator, operative to create electricity from the movement of the paddle. (103, 14)

131. The current invention reveals an embodiment of said device 131, wherein the
floor of the fluid is formed by an artificial platform-like structure. (102)

132. The current invention reveals an embodiment of said device 130, wherein the
depth of the fluid is approximately 1/20 or less of the wavelength. (Figure 38)

133. The current invention reveals an embodiment of said device 131, further

comprising:
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107. The current invention reveals an enbodi nent of
said system 99, wherein the 30 ranp systemis placed

VoAl |y parallel to the direction of en@CHJL2007/000003
flow 108. The current invention reveals an enbodi nent
of said system 99, wherein the ranp is attached to a
supporting structure (6, 7) %f the energy capture
device (1, 2, 3). 4i VI WD 2007/ 077555

¢. apoRrplie0(B)0opentve 5¢ cagol The depitr epf thepiatforarike structure to

woprb 2 120 SIS Y oo TR ARl e wves
that Bbve BA¥k ahl CortiNvitBitthé ﬁéiﬁﬁﬁllhefght 6t dallipt@iate. eﬁgmta@m for
caturlng ener yfromvvav conprising: 5 a.
- ahegewyesf elpveRion | ingpdicas | %esubéuré@ﬁe EBETEY e ﬁ%l?fgs‘? device,

ntially vertl cal novenent of fluid, said
coméﬁsﬁgeggb&% ;

SI ng a supporting structure, neans to
a.a pﬁﬂletml@:et hmg}aedascgi;hat anshpreiangaddte saounok than Sthtentimeters above

chc}lél{algglta{( é | east one flow deflection
lfRﬂ*RitFP WSIW%YeadJ acent to the neans to
b.a thel d%ﬁ&!}t i nvention
g%ﬁtrod’u(?%s a fleld oP enér gy taE:apture devi ces,

c oWr iThE eyrrent. inventmnpressads emembotiistean of a&ﬂ;deemdﬁés mdperein the
di nf e‘itbor#ﬁﬁ Ed functionally adjacent to at |east two
ameet o118 Ppdil Whoglisy| g, (Fig. 26, 27, 28) 112. The
less tBal the AinplitMeRY HRAwvdveveal s an enbodi ment of said system

111, vvhereln the ranp systemis subnerged in a
| i 1§6Gi &he ggrent 3ovention erquéms 4 systom fasiihe eanterg f esergy, the system

0 arm conprising: a. at |east two energy
comp%%ﬁ;lg.fﬁe systens | ocated side by side in relation to

a. a stlantiblle ¢lax iy fired suppieing ¥irfidton, (39) at | east two
rect angul ar ranps wth edges, .one ranp for each energy

%pr@sa%r y@%eéfﬁfl ntosad dirst S@W@%Ftﬁl‘%‘*}rﬁi@ﬂ} facing the
c.a ﬁigfgﬁe gﬁ#' Ofeile GRIPY0 i fﬁﬂ %&ufeﬂp@ﬁt 385‘1%{433{0 %gh&&t% Mectricity

lor to a ranp, havi-ng
from guix&t mat&orad;ﬂ the eml)adid Iﬁifstglnbrgmdpmr@dimdemmh&ted tn‘qmd first rod and
es of the adjacent energy capture devices. (Figure
ﬁIStS{S‘E OrfRg STBERECC ur rent i nvention i ntroduces an ener gy

d. a n6AREMIE SYRHERuchPTHxedly W dmmeded B st:\fdcﬁ‘i’stqgﬁl @2 60N

device (10) b. an energy capture conponent
e. Saifl geronil stradtime tmil,slatﬁewt:rttcal mhiorf {focsaiddiesst xdt | on devi ce,

adPT R dimfel Fidh P, o Sttty Be s byt 136, ot

comprising: :
f. A second energy capture device (61) including a generator (62) attached to the second
supporting structure, said second energy capture device capturing energy in a hon—parallel
direction to the first energy capture device.

138. The current invention reveals an embodiment of said system 136, wherein the
second energy capture device is a paddle wheel.

139. The current invention reveals an embodiment of said system 136, wherein the
input is a temporally varying flow field.

140. The current invention reveals an embodiment of said system 136, wherein the y-
axis supporting structure is positioned relative to the earth surface.

141. The current invention reveals an embodiment of said system 136, wherein the y-

axis supporting structure is positioned relative to the sea floor.
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115. The current invention reveal s an enbodi nent of _
said system 114, further conprising: c. a positioning
WHEM0FB7785% ached to the fl ow defl ecti on devi ceP&RAL2007/000003
vertical structure, said positioning device operative

to nove the flow deflection device on the vertical
structure. 30 116. The curréft invention reveals an

enbodi ment of said system 114, wherein the flow

del 4% clihieonngnt/inventics) teveadsrpn embvidmiﬁné of said epistem 136, wherein the

n n.re n.enbod f sal stem 116,
sist (it S0P b S E st heS BRSNS ine B nieRAE Cont 1 o
hol 43. The ch@erlt MR ntiOA kIeAlg aﬁ@mb%ahme'ﬁi?bf S eeth 93 SRerein the x-
PCT/ 1 L2007/ 000003 53 118. The current invention

axis batis mintalds op 184V aKifr m system conprising: (Figure 32,

42 I .

on L+ T8 b i el K 6 en SO EERA B 16 Wilerin the y-
axisbd:résnjtatablhenéislge&a&is the 5 uppernost ranp of each

verti structure are ubstantlall

edg‘faf's %ﬁ? CYIRRAt %ﬁ@?%ﬁ'ﬁﬁ FRpmbpdine %ﬁﬁﬂﬁi@?ﬂe i?és.%'%ﬂrem the x-
axis%&%ﬁrﬁmﬁqgr&aaaeoﬁ%o%%&ext to uppermost ranp.

e current invention introduces a wave farm
sykibeithe cangnt 'MBiientyon (eFeajs e eRbpdin®ht @Dgaidhsystem [ 3G stherein the y-

. two pile 0 h. l.ow defl ection structure attached
axis SybBortine SRuctin s e B n HR T of ol I os. 120 e
CUr47eThe ci@R tihRAtbA kévReld G Serabotavent| A said 154, Fbﬂ:ierem said
a. At |least one unipile, b. Aranp (140, 146) c.

systemieis &xseries Intaca substantially fuidenwrempenst t he ranp oper at i ve

4 55 1 0n AR i B s AR 0 i i

seoondrane@lwpmaad@mtf&msfoﬂthe gitfaceldfafmidvave fl ows,
co rising:. a. at |east one sug rior platform
ot

I‘B@fu%ent Anveaen g5vealspin PrEbeRivBle Ok B BYHR YA, herein the
171) 20
Sﬁ%ﬂ%@%ﬁ% phIBERREENbn RIEAGToRE ¢ AAMPER. |11

sdi5al. ‘ﬂ;«s t:mmni Avenfion tréveals apembodiinagt oftsaidibysterad86, wherein the

he tf mlnferlor to C d first Iatform
same e&@%e e%dgl clp %e present o P?%ﬂ 3% W«af%w W& an
e dirhE turht $RedtisY SERMsL 2t enfBRABER 6AGHd system 136, further

comprising a caich means on the y-axis support and y-axis rod, whereby the y-axis

movement of the y-axis rod is limited.
152. The current invention reveals an embodiment of said system 136, wherein the y-

axis structures can {ilt in a z-axis.
153. The current invention reveals an embodiment of said system 136, further

comprising:

~ at least one flow deflection structure, drawn from the group of a wing-like structure, a ramp,

or a combination of a ramp and wing-like structure, that is located underneath the lower
surface of and in functional congruity to the second energy capture device.
(120, 124) '

154. The current invention reveals an embodiment of said system 136, further
comprising:
a microprocessor and device attached to said system that controls the orientation of the said

system and its components in x, y, and/or z axes. (13)
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said platformis rectangular. 25 124. The current
i nvention reveals an enbodi nent of said system 121,
WQZOHET7SS5conpri si ng: d. extensions (174) to tRETARIE7/000003
platform (172) attached by hinges (173) on at | east
one side. 1125. The current__invention reveals an
enbodi nent of said system 121, further conprising: 30
d. a vertical structure attached to each said platform
and5®athe sairente inveghjore agyteals eand gwbodiment xé35aid Fystogy 136, further
20Q7/ 077555 PCT/ 1L2007/ 000003 54 126. The current
COMPHYIBHt i on reveal s an enbodi nent of said system 121,
an ai@bRhhmahns (1€3sdonh8Rinkithe firss @iﬁwﬁpﬁﬁ@g sphetfeol H2) to a second
a farm sl opes upwards obtusely to the direction of
y-axigespppartiagstrycheg)(119)7. The current invention introduces

a gyét @cﬁﬁé?tgﬁ%ﬁg% #‘é\)&gls WA LELbaINS: of s%uf%%%d $49)hefbin the

two rectangu orns, one superior and one
secohd frauxisauphokfity stnaturats athichbtoabgbaettonoof 4 bedyorfdiopid §110)

T4 st S 405 e s SR 8 e e
secotﬂﬁgia&ﬁ sﬁ%gqnmg SRR s AtfcBditio ik Sd o8 4 YoBddARRIN. (110)

superior platform 10 1.(2)8. The current invention
i N5 dlhe spstem of skaim] 6 Hrwiraein said |sitachny mefthoepsrates to move the

conprising: a. an ener capt ure. devj,ce, b. a

first i &BP%@E%%F“%&EWP&C%?D c.’rq%?nﬁf)%t?#%rm inferior to
t s MM AP iRt 61 YhteRuaida peRbIO |skstembisr $aptiring epergy in a
controller, said 15 platformoperative to remain at a

bodypefiwaterl essprisiegi or equal to the ratio of the height of

h e . .of

o o RebCend R ombhlle st SR 1 R MBS Bl rbrent (T (1)

b. a SysidetOf capiiiné 5yBtdn, ghosa v it lowe thancherfiest yaxds stmctume(121)
energy capture device, 20 b. a platforminferior to

c.a %ﬂt%ﬁ@@‘y%%@%ﬁ@a@éa} ce and placed at a point |ess.

oo H B, 5 2,1, 8 P9 2 e e
e. a Weands strigtureh@d(l5) obR) iatiached 16 Ghe Firguerer@B cajiiii®) system by the first
attachment mechanism and attached fo the second energy capture system by the second
attachment mechanism,

159. The cmrenf invention reveals an embodiment of said system 158, wherein at
Ieast one of the energy capture devices is a paddle wheel device.

160. The current invention reveals an embodiment of said sjfstem 158, comprising at
least a third energy capture device at a lower height than the second energy capture system.

161. The current invention reveals an embodiment of said system 158, wherein each
said attachment mechanism is electronically controlled.

162. The current invention infroduces a wave farm energy capiure system,

comprising:

a. at least two “unipile” systems with one unipile horizontal energy capture system spaced
horizontally apart from the farthest horizontal extension of an adjacent unipile horizontal
energy capture system of the same type. (Fig. 26, 27, 28)

- 163. The current invention reveals an embodiment of said system 162, wherein the
horizontal energy capture systems are adjustable in their orientation relative to the wave

flow. |
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130. The current invention introduces a device for
capturing wave energy adjacent to the floor of the
WO 200807788 pri sing: 25 a. at | east one paddl e WCTHL2607/000003
substantially vertical flat surface, said paddle
operative to nove substantially horizontally, (104)
b. a generator, operative toScreate electricity from
t he novenent of the paddle. (103, 14) 131. The current
i N\1&64t The cueresta firsveatiore mitoatiucents whve dauhn daigyecd®trsion system,
wherein the floor of the fluid is formed by an

COMBHPE cial platformlike structure. (102) 0 132. The

a. atGeHsf RRfudifi@nt i on reveal s an embodi ment of said device

, wherein the depth of the f|UId i S approxi mtely
b. amnzosyetfm:t astashast totthey-weis etractyerof epeh wupile- 38) 133, The

CU8ES el VSR hORSHEALT. AL ENBOILIEN 0] 3Rt 62 ikfein cach

ram;P@Iteia&iZﬂcﬁ/sGM@ﬁll Srieontal eeidt 0ldas to 1) sulsytemtially voartermost
to control the depth of .the ﬁmatformlike structure to

hn@gﬁl@szmtﬁaﬁéh@u@p@weﬂth%@m@ eM& wavel ength, at the
N
ool e AR RE B2 G0 B R B8l 1Pt s of

the v@dﬂlu&ouﬁc&ngmmveﬁa)ml&ﬁnpﬁdm current invention
o o B SRR AL 5 B L St o

ner: nirk GevibPfIénr paddle is no nore than 50
© é)h@étpl rretgrs gboz\?e the fluid surface at all points of

b. attlénst oveevhsatipg saugfaree cortnoeted dp eacht fixeg surfons strustwrpiand plaged below

, of the ad eel 35. The current invention
and%@ﬁﬁ\’@ ﬁ& ‘\g%fehtgnql of said device 134, wherein the

101 64. amet ehrrét inRentRAdEHvEalvhee bmbsdikRas of hald tshgem 166, further
anpl i tude of the wave. 136. The current invention

comprifii®duces a system for the capture of energy, the

c A FPLEMEBE kAol lpdot MR ARl bl )
r o168, Mhe chueeht mte@usmhﬁroﬂumta sybtemabt emges taphat tmea, liquid surface,
(60) c. a first energy capture device (I nside 59 in

COMPIWINE: pi ct ure) that operates to generate electricity

2. an CHOB YaRllcSIORE oBhelod 15 cblaroB R ST 751 ener gy

evi ce connected rod and first
b. a fuigtipardeivieg (532) wohnected td theaganenatqrwnmtgy@lapmm’ ¢ combination,
structure, fixedl conr}g;ﬁ ﬁd {.0. ald f* rod, (62,
c. a nje3pProsgssgt oRgrplvesB cBRdoLdks HetetivRdewict 1A o5 ver ti cal
D490 Tht Quadhttinbddidh ‘rE\%%ls an embodiment of said system 168, wherein the
microprocessor is connected to sensors obtaining data drawn from the group of wave
amplitude, device height in the water, wave speed, and wave direction.

170. The current invention reveals an embodiment of said system 169, wherein
instructions are written onto the memory of the microprocessor that adjust the amount of
flotation in accordance with input from the sensors.

171. The current invention reveals an embodiment of said system 168, wherein a
paddle wheel system is the energy capture device.

172 The cwrrent invention reveals an embodiment of said system 171, wherein the
ﬂotatton dewce elevates the paddle wheel system so that its point of rotat:ton remains in the

gas above the fluid surface.
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137. The current invention reveal s an enbodi nent of.

said system 136, . further conprising: f. A second

VEm2ngy7isapt ure device (61) including a gener atPET/ILBRY/0000063

attached to the second supporting structure,: said

second energy capture device_capturing energy in a

non-parallel 25 direction t8 the first energy capture

devi ce. 138. The current invention reveals an

entl3di e cuoentsiaventiopsnaniucss 2 sysisreifer haconyekphg wave energy

ener capture device is a paddl e wheel. 139. The

Cwm%ﬁ} %ﬁ?’gﬁggﬁ?ﬁ%n reveal s an enbodi nent of said system

a. a Wale enW®Y &ipfurk BsterhNnput is a tenporally varying flow
field. 30 0. The current inventjon reveals an

b. 2 dapctellainn dsvics imptiopallyeadiapor, to FHE VErVR CRATEY FaPIEe system,
oo HEBRELLR: SHEATHS S SRR R 04 Bl hcton devic
(13)enbodi nent of said system 136, wherein the y- axis

7| BOR! T vt St ol 1 PHBRER AR FESGUSRB0 DG Jierein the
micx%?roc ér’s HHéEmSH' E&itdind IYEREHQR Bﬁ%fﬁf?\}estcﬁﬂoﬁfﬂloﬂﬁbgﬂéw deflection

sald system 136, wherein the irst and secon

deviseippositipm fasedr arc inprieef airleast wbs tofthd arduy qfeliganngi frem dhe surface,

.. 143.. The current invention reveals_an,. odi t .of .

distaBss R, G cHES R GBI ST E Ay, PSR, YAl el and anele in

relatfom th e MIoasl.S. 5 144. The current invention reveals
an_enbodi nent of said system 136, wherein the y- axis ]
bai 73. The sueabingension; inzodiges asysiem forsthe prentatipn ghdevices to fluid
A | eveal s an enbodi nent of said system 136,

motio ér%%ﬁﬁ%]ﬂé‘ X- axi s supporting structure is rotatable

a. a Asdrlsgst@mn axi s. 146. The current invention reveals an
epbodi nent of said system 136, wherein the y- 10 axis

b. 2 {EEORIPEGSHRY> SANDGEPY, Fasinpyt fromm HICI6PR0T §FHF s own axi s.

[ i nventi on reveal s an enbodi nent of
c. kil ot b

sal 6, Wwherein said systemis inserted into
d. A anemn)sbamctiag ko thelenérgy eaptivecrystemt andlid 8he Mioeoprocasesr for orienting

[ ti | di t of i d 136,
the TG PSP S RO L BB ) [ oat o on
t he76s tht a8e fin@nfibifrodi®s hdRw ddechYh H8Ate, cBYPAbhS:

reveal s an enbodi nent of said system 136, wherein the
a. adetend (6%d connects paddl e wheel s on each side of the

v o Yl BB nedRbe URuR SR B = °

c. a hole (68) in the middle of said platform, with said middle hole surrounding the vertical

support.
177. The current invention reveals an embodiment of said device 176, wherein said

hole is sufficiently large to enable tilting of the platform less than 90 degrees without
impedance from the vertical structure and other attached structures and said attachment
roeans are moveable.

178. The current invention reveals an embodiment of said device 176, wherein the
said hole has an extension on one side sufficiently large to enable tilting of the platform in a
direction without impedance from the vertical structure and other attached structures and said
attachment means are moveable. (71)

179. The current invention introduces a system for the capture of energy from waves,

comprising:
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same nunber of paddl e wheels are present on each side
of the y-axis structure. 151. The current invention
W@ ¥W30Z758h enbodi ment of said system 136, f ur tRGdyIL20B7000003
conprising a catch neans on the y-axis support and
y-axis rod, whereby the y-axis novenent of the y-axis
rod is limted. 152. The cuffent invention reveals an
enbodi ment of said system 136, wherein the y- axis .
a. a sbrtioalt peresatmgnsyistelnt (6,7), aonerafiviesto g@raterigaeray figpta substantially

.invention reveal s. an _enbodi nent a 1 fr
vt oS 3458, B ER GphEe € yB aBLR, B o cop
the efdrb{ Ghd hbansHordthvért Rimtb BRclicayp of a wing-1ike

stfucture, a ranp, or a conbination, of aragf ?d

b. saidionegns eraprizes g pbicet flaating on the waves apd BRYEEYE he

| ower, -surfa . [ i ruity to the

C.ar BBﬁW%#%P’é@%’@g%?@‘?lqg’a&@&%@&ﬁ%@%&? 30 154. The
curgoethel GuteIME | ipVention erevealamn eerbbatiimenit of fsaidaysteny d{7@mfurther
136, further conprising: a mcroprocessor and device

compasiigehed to said systemthat controls the orientation
i e | géo%lé. SOHP RAEN 6mithe durfage and/ or

d Smgr%‘il*g?g%fgﬁ VEO§E S5k 77555 PCT/ 102007/ 000003 57

e. a genbratififgeystem ecated immediately superier to the ramih saidnBitenppossessing at
sai d syst , further conprising: an attachnent

least H%P@di/el‘f%g'ﬁ%necti ng the first y-axis supporting
StIYCTHY Burteht DvehiorfinE 8GR a systéh ifsr captupiag thergy, comprising:
structure. (110) 5 156. The current invention reveals

a. Anzmergytya iesfcapiiing SYerel HoIES- AR t he second

b. Al Rt Bty bRt el Uk i yudMBoRO 0T
c. A éRveaion RventRe firepid sconddeyics shat mahdstes wiotine pfitheifist device

second y-axis supporting structure is attached to the
to thegwseewshn of a body of liquid. (110) 157. The system of
cla ' ' BB ine P8 $:i @ RRdh 481} Wherein the
e ThE Bt ihol ikl AP EMRDICIEAD IO RAS
sourceé@f kneétgy iyywaeg/ or horizontally. 158. The current

g e furengupion IERGR ovEaor gerting, Sl Mhprsing ot
least ?ﬁgr S s@% ﬁe??? 36?}%@1‘9 dWVIQS anbRSBvE $n tah GeaBi 8@ Sbpardte directions

19) b. a second energy capture
simulsatsbegly withasennegiondelverearthe fiset andsecbnd

_.
=3

gvigesdhpidranslates motion
structur 121 15, c. a first attachment nechani s
from (]@li%)st ev1ece(t0 %he) second. m

184. The current invention introduces a generator system for the capture of energy,
comprising:
a. A system for the capture of substantially horizontal movement,
b. A system for the capture of substantially vertical movement, -

c. A connection between the first and second systems that translates motion from the first

" device to the second.

185. The current invention introduces a system for the capture of energy, comprising:
a. A system for the capture of substantially linear movement,
b. A system for the capture of substantially rotational movement,
c. A connection between the first and second devices that translates motion from one system

to the other.

186. The current invention introduces a system of power generation, comprising:




10

15

20

235

30

d. a second attachnent nechanism e. a y-axis
structure (115, 110), attached to the first energy
wapoueEssystem by the first attachment nechaRCEALATU06003
attached to the second energy capture system by the
second attachnment nmechanism 20 159. The current
i nvention reveal s an enbodi fént of said system 158,
wherein at |east one of the energy capture devices is

a. angengtgiciaptuphéasticedaviligaid, .  160. The current invention

v an enbodi pent of sai d..system ri.SLng

b. BB ErPR RTRE M AEiord] ool e Thdy st RV RE

heil ght Thehedirdn €n R 6 oM ntedTREEY a GaRhed of musitsifing abénergy capture

.The current invention reveal s an _enbodi nent of said ,
deviegan b syrace offgavavencamrising FigwiedSat t achment nechani sm

i i H . t
o. it PO AR N BN ol Bl ol sl GUERER,
b. orspsibe said dedoptowsrdsghe Auiddflow,east two "unpil e" systens

T h LU hor | | ;
© ﬂ‘\gﬁtﬁ% ézg d %ﬁ\%g‘l? g’lothg gﬂ\%}rﬁlvé : ?mﬁglgﬁ}%%é%%tﬁ@gs egt.tp%%t of the energy
caphgg hd BRI suSHol 5 iR hafiwa Q)oﬁﬁlo?@ifé‘ﬁawphzhﬁﬁﬂ(ﬂaé hﬁ@ﬂigﬁﬂmjoﬁt}r of

energy capture systeni of the sane type. (Fig. 26,
each2addle &) bel®g theTuefacair rent i nvention reveal s an

i t _of .sai t 162 ' he . hori .
ey R et Lo e X 0T o el FhprEfiBh Ehetgnt of
the pdtd ongiit ofelipikeedpridige: wave flow. WO 2007/ 077555
PCT/ 1 L2007/ 000003 58 164. The current |nventjon

a. colleting daeder wavaaplitudnandroess densh ines sesificdgeation

. oS RHHR PP By ok S M By . ISR o e
pistoll Gompbhent dkirgieandr thayy enkipgl 6 aieahpliaude @RS wE ntheokvaves in that

said system 164, wherein each ranp extends in a
locationhst antial |y horizontal axis at |east to the

supst Rk gl BoH R odude 4 ARG ofRBitdthPe YhaxifBm energy from

uni pi l'es and thelrr attachnents. 166. The current
an energyamapfuondévice indhewsten copptisimgf or preventing ice on

the surface of the watey surraqundi ng.a wave far .
a. s 301 ieig: oo JeSict v 0t s THHGREN pBYep 16 pclpw deflection
devicB ¥ 1RQ8cabibh b e Bstest BBM) of RicMEI9uUNdi ng at | east one
energy capture device, (162) b. at”|east, one heating
st¥0cThe eyrrant inveotient introducesta methed of oortedling wevesdn arwave famm,
and placed below '"and on the surface of the water.

compriFRIg)

a. setting the height of a ramp in a wave energy device or farm in relation to the wave

amplitude to prevent breaking of the wave in accordance with the formula for waves
breaking at height/wavelength being greater than or equal to 1/7. |

191. The current invention introduces a method of increasing the amplitude of waves
in a wave farm, comprising:
a, setting the depth of a ramp from the surface at its highest point in a wave energy system or
farm to less than the amplitude of the waves.

192. The current invention introduces a method of placing multiple structures on a
vertical structure in a wave farm, comprising:
a. determining the vertical spacing of energy capture devices on vertical structures placed in

the water according to parameters chosen from the group of real-time water conditions such
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167. The current invention reveal s an enbodi nent of

said system 166, further 15 conprising: c. A physica
Wepz007/6175350 i ce formation, attached to the fi xBQT/IL2007/000003

surface structures. (163) 168. The current invention

i ntroduces a systemfor energy capture on a liquid

surface, conprising: a. an €nergy capture device

connected to a generator, (151) 20 b._ a flotation

as Vg ispeedk MR waRlsasthe and gvavechegetite ARt FResde pRyl, tebig (Hgmal and
[ lann) b : ] perative to
Seasg’ﬁ F?tg loﬁ?’ﬁggér?: Ig%(li[lgg?sé nd e‘s’.e?é’%? %% %%gﬁﬁl?ge current
i nYeghtThercurereaientmn istrbdoesenhethdd shindreasing energ$ 8apture from a
a \ségerei n the . mcroprocessor is connected to sensors
OV B ERTR " BAER8dr awn fraom t he group of wave

a. lo@iRkiat i defilRNbE Qrde@ird i funBridDe cHRelliy 10\ éhnePR A turd BVice,
wave direction. 25 170. The current invention reveal s

b. poaveriagis@gherator with sgidiftbveyst em 169, wherein
' ti itt t h .0f t.h .
i Lt SRaltnfenton T Rmbafiptit Ohieid et 193, whsrein the

flowachomdange, W th i nput fromthe sensors. 171. The
current invention reveals an enbodi ment of said system
1655 ke carrgntinventiga revegiioan embediment of saibms 3, wherein the
: LGE. : The current invention reveals
smd%%?%%a%&?ﬁé%@@e&fﬁggh% s?/rétem 171, wherein the
f | MGatThencuheunt devenfi@y tarivtdea pactbbd ofilimetasigsp@nerseutput from
that ifs point of rotation remains in the gas above
WaVEHOMAEIN- sur f ace. WD 2007/ 077555 PCT/ 112007/ 000003
a. plaethglaThddIENehee HviR A 1eh BB ﬁah&ﬁe e AU eB R0 ys e, f or
the control of a wave enefgy capture system
b. collentipg ireal-tigneadatzmoveree anglitgge tetpe aree of jhetreddlewheel, f | ow
ef. ecti on vj ce . functional Ly adjacent to said waye
c. adRiipg he R eleCe, Wriers oty irat b8 FSpfer & e paddie
strucfuf® S48 thadBe SAPNIGAE of A8 vRREI tion of the flow
defl ection device, (13) 174. The current invention
r e\Pdalbe emreatyentinsrintroducss a anathat foriteraptuphef aiergit fiem waves,
L.Cr SSOr's menory contains instructions
compglf’)%lggﬁé\%gep%togpcontrol the flow deflection device's

a. prophiiihg 40EhBRSQHNOE copoticndbn o ndag @Rtsuefaee, of the group
of distance fromthe surface, 10 distance fromthe

b. rotgfigethe saeIgY capiptefampopsticomthe boranpial endfer rafaiienal movement of
the waiged, and angle in relation to the horizontal. 175.
€’ current invention introduces a systemfor the

c. rotaiinigentbd bitavhed to the\eheargy chpiufd contbonent in a generator,
d. producing electricity in the generator and its housing,
e. moving a vertical structure, using the vertical motion of the system, consisting of the

housing, generator, rod, and energy capture device, on the wave,

f. generating electricity in a second generator operating from the movement of the vertical

structure,
198. The current invention reveals an embodiment of said method 197, wherein the

energy capture component is a i)éddle wheel.
199. The cwrent invention reveals an embodiment of said method ;97, further

comprising:
g. providing at least one flow deflection structure functionally adjacent to the first generating

system on the surface.
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notions, conprising: a. a sensor system 15 b. a

m cr oprocessor, connected to input fromthe sensor

WO AEMTSSSc. an energy capture system d. A ne&R¥/IL2007/000003
connecting to the energy capture systemand to the

m croprocessor, for orienting the energy capture
systemto face the horizontal flow of the fluid. (13)

17 The current invention introduces a flo

dePPct i SEg e Gt cmppient of) 1Y giefiod 4, fther
compPrisigg:vertical support (67) connected by attachnent

means to the platform c. a hole (68) in the mddle of
h. prewiding st inasiome ramp tiferien fe the St gengeatiog systeroundi ng t he

vehhi Al% T r ipventi.on r S
o 2bl; Bl o BHR Iienuby TmuddiEaf Y a8, oF SRR B M waves
compridigg:i s sufficiently large to enable tilting of the
latformless than 90, degrees, Wit hout i nPedance from

a. Pft% PREZEY SERTWES egePasEive to Ahe heriromtalirotaliena apvement of

wav&@nd said attachment neans are noveable. 178. The
current invention reveals an enbodi nent of said device

b. provigingwhsenser nbialéng data dn e dircbtien afthe wtagessi on on one
side sufficlent |large to enahle tiltin f the ..
c.orfpdf B PR ot 4l HercFaPBHe APV FRASCOTHASdAREE0T e difrstion.
Verdd, aak duireHtC inveRi A thidibes Aldefo st él‘;pﬁlgilﬁg larl ga;dd?éjrﬁ% a paddle

said attachnment neans are noveable. (7
wheed popisinghvent i on i ntroduces a systemfor the capture

0 ves,. conprising: WO 2007/ 077555
a. co%ﬁﬁé@é%%@%nﬁéalzé a vertical generating system
b. welightif tho@aemil adge bOthggaaael e energy from a
subst anti al I%/ vertjcal nmovement of fluid, said system

c. atteching the paddletosagrpgel elgdet r uct ure, neans to capture

[y T IR E lectricity,
d.reigddfin ) Bhdtho - ABAERR A GBHNET) oy Bbitaf! 00111
e. extendirg a padileantomgtivaiyt whal inferior to the harizaamgl, i nferior to -

and_fupnctional |y adjacent. to said neans, (10) 180. The
cﬂ’?’ﬁe © | CH{FER JOYRRHON, EHToguess % RsHdnel, pbigrning epergy ffaip, waves,

comp}gg“further conprising: d. said ranp is less than
1/20 the wavel ength of the wave fromthe surface e. a

a. prog’idilgatdzmwtmcrdbﬁcabmdr_ nenndnt wdvelsyrfacegperi or to the
b inc{x%én&g.tﬁ?a Eldwsgfact)g@ RER 2 How ¢ ﬂgct;ﬁonls(%rulcteu?es Eﬁng:%gnﬁ%fdg&jgcent to the
energy capture device,
c. producing electricity from the eilergy caphure device.

204. The current invention introduces a method for the generation of energy from
waves, comprising
a. providing a vertical structure,

b. attaching a generator operating from its vertical movement,

- ¢. attaching a separate energy capture device to the vertical structure on or adjacent to the

surface,
d. producing electricity from the generator. ‘
205. The current invention reveals an embodimeit of said method 204, wherein the

.energy capture device is a paddle wheel.

206. The current invention introduces a method for the capture of energy from waves,

conmiprising:
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181. The current invention introduces a systemfor
capturing energy, conprising: a. An energy capture
wie200Te7788pt uri ng energy from x-axi s notion, bPCRMIL2087/000003
| east a second energy capture device capturing energy
fromy-axis notion, c. A COEnection between the first
and second devices that traf&lates notion of the first
device 15 to the second. 182. The current invention
2. PIacREA WeEgY BRBBYATHION oot neas e spse Birfared, wherein the
b. coUHEE 1R ox BN/ b SadRUg 2 3. The current inventi on
I ntroduces syStemtor capturing energy, conprising
c. prawiding egjsint titechixzmoctht etergy esgyrectepiceron hevdidead toghe rod on the
npye i.n af | east two separate djrections 20
°ther§“¥FuF"P‘$ﬁ%°{ﬁm“ﬁt? poyed %é(‘i‘téiﬂelﬁ’é‘%tv\een the first and
d. atBSGRE S MEY I0hE Sehdifor b B8 kAR IR SR bf sfafmﬁ]t dtlveSh generate
devite to (he%éeconaﬂ§184. %ﬁe cufrent I nven ﬁ%ﬁ &
energyrfrom theowstien gftherat, or system for the capture of
er co i si,ng: a.. A systemfor the capture of
e'Pﬂg@ﬁ@gngpgwgyaﬁ%FF%%R?&FLWDVenent3 25 b. A system for
t Fe7¢c amk Weresf irsiehSém Mttaliubes ¥ ehdthéR formthecsdhire of wave energy,
connection between the first and second systens that
COmMPSHRS| ates nmotion fromthe first device to the
3 . . . S
o PIRERL R tead e AB LA AbAUE RARBY LOGHEES, Dnr Rt bapture

devickor the capture of substantially |inear novenent, 30
stemfqQr the capture of sybst acg_ti ally

b.. A )
r 08t T8 SHTERS VRYREHOD reveals sagmRadiment dcrifewhthod £0f; wherein the
ﬂow@éfﬁcﬁ&f@é@céﬁﬁ\éir&ﬁ _that translates notion fromone
system to the other. 186. The current invention
i R0P 0t ewrent Sywhton ofvepls\earengmdéanertti afrsaidcsthod 20Agwherein the
V\th&%gONSSS-P /11.2007/ 000003 61 a. an energy
CNCIZY &P BT RPRASYPFQui d, b. a flow deflection

deypCPhd BurkdiGhiiieh if@sthicedh infeth@d bP EnBERIMSYpLIARS Whée] torque
device. 187. The current invention introducés a nethod

from gflowingmubstancegcempasieg:gy capture device on the

sunf ace a V.e,.. C tising. (Fiqure 38 .
o oSS Bedlc BrEP wEPhe wlnte i nedaf gt 2 comves
face 19268 RrveR a9 frdiflUhél oncdining Tl FoROthe JladdRewhee center to at least
towards the fluid flow, c. floating said device in the

mid-peyipheryl ofi R padgicatandrwhesgnperinberhhes ehpicppeing g Alow that is

wﬁ capture is |l ocated superior to the
.congrﬁc{ar}t \/vaytﬁ%g?[r%%' of the wave's anplitude and the majority

oR11. The current invention introduces a method of decreasing resistance on the return
trip of a paddle wheel system, comprising:
a. providing a paddle on a rotating structure with means for the paddle to slip in and out from
the force of gravity.

212, The current invention introduces a method of decreasing resistance on the return
trip of a paddle wheel system cornected to a generator, comprising:
a. shielding the paddles on their return frip.

213. The cuwrrent invention introduces a method of maintaining an energy capture

. device at a desired depth relative to the surface of a fluid, comprising:

a. attaching a weight adjusting mechanism to the housing of the energy capture device.
214. The current invention introduces a method of maintaining an energy capture

device at a desired depth relative to a wave, comprising:
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each paddle is below the surface. 10 188. The current
i nvention introduces a nmethod of installing the
wapmooprsss e hei ght of the piston conmponent oPCEIL2007/000003
uni pil e, conprising: a. collecting data for wave
anpl i tude and ocean depth iﬁ a specific location, b.
determ ning the height of t 2 pi ston conponent so that
the fully extended height of the _ piston conponent is
a. atigehing a velght adiystingueghanismite thehaysing of Ehegmerpy Aplurg gryice.
WA , ' . . _  vent | _
RS R soltRhe bl BBlesilan Qtfocitaf G Mot WBrin he
cner@caplee gyvicaptlodagedoeithin ¢hd wavehe wat er, conprising: a.

setiing an energy .capture device jn. the water
£ Ut 1Be aimt dmyeaen Pispgicss pirosihesl <168 2 P deslfo capture
F | i fa ﬁﬁfrisfn' ow of kinetic energy. 20
thea%ég%g? %ﬁg{egﬁ'gﬁ tlﬁlgﬁﬁ\’/aen’ﬁoo "Nt oduces a met hod of
a. exteoding ahd withdvewies thepaddlemfremfaareniral loosipg ifer differeat sizes of waves.
set ] the height of a ramp in ve eper.qy. dgvi.cC
orﬁﬁar 9 ﬁmf“*é:& VOHLOR ey fies \%v%ng%%ﬂﬁt Bg ga@omﬁﬁgg eﬁt@ further
comps@aki ng of the wave in accordance with the formla
for waves breaking at hei ght/wavel ength being greater
b. providing @rcontjolAystem operative to ingreaseTihe lengtl efifhe prigayien fop larger wave
' I NG easi the anplitude of
amp l\i/\tgéf’rggg&iﬁﬁ&g V%P?%r%a&%?ﬁg%; a. setting the
depigh ToE carreanPvéntiom nftedsws haeethad fort adjbitiplgetht hpighthof a wave
in a wave energy systemor farmto |less than the
energy RIPIVIG HSIcEE CORPTIfAges. 192. The current invention

d of placing nmultiple structures on
o oy Ve

structure in a wave farm conprising:
b. attachimpedreser gy caphitrs eysteu ta thavedipalcstrugtued, ener gy capt ure
deyi ces on vertical. structyre | aced in  the ter .
c. ProeBED weaqsof%ﬁ aftnime e et OF B e 83%‘?‘%%}’5%?1‘ on the vertical
structug@l -time water conditions such WO 2007/ 077555

PCT/ 1 L2007/ 000003 62 as wave speed, wave wavel ength, .
arddSvwdibe trergitinventiod wpredetes ananethed dat cuiating e deflection

seasonal data, on er_ conditions.. wind-.speed .
strucERR A iF RinSoht S8 e B iR Bovind i TR o Bl o
a. prévid@ihadleaét tie pRAfnS SMghilr GaRl Wne dupefidrand loaw i@ferior, the
energy; conprising: 5 a. locating a flow deflection

platfosms being eithetrpfiona picce ARt HMBICGUE: to an ener gy

. 3 ' 0 ' enerator with said
. adjﬁ%%\%%gg%gﬂ{?%gwgﬂr l%tc%%/@n I On reveals an enbodi nent
of220aTke oRidNdndkAlon whetigian dniteydiment of said method 219, wherein the

leading edge of the first platform is in substantial congruity with the leading edge of the

second platform.

_ 221. The current invention introduces a method of adjusting the position of a flow
deflection device, comprising:

a. connecting electronically a flow deflection structure-positioning controller to a flow

deflection device.

222, The current invention introduces a method of creating a flow deflection device in
a fluid, comprising:
a. providing at least two flow deflection devices,

b. apposing at least one edge of said flow deflection devices.
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;
 d copfePlhe Bl 4B R ol

flowis froma wave. 195. The current invention

reveal s an enbodi nent of said nethod 193, wherein the
w2000 7I5%8ner gy capture device is in the wat er PCTAB007/000003
The current invention introduces a mat hod of

i ncreasi ng power out put fror& waves, conprising: a.

pl aci ng a paddl e wheel wth at Ieast one paddl e under

the surface of the fluid, Il ecting real-t
dat®- Jhe\HTEOtRpIHER aérqdﬁc%%ms 4 of incpnsiig i eRerey captured by

t
an el‘gé}n_gf ic?,%lé%’ &evx\%%‘rjfé#% t%‘hﬂ gexgﬁﬁl PRk %11:' eﬁﬁ‘eztggpa X8 above the fluid

I amet er
surfagé,ropoipmisingt s | ess t han the anplitude of the wave. 197.

a pl%cgtieﬁ %Faéﬁ}g Plf(eéh glgh?cgjg (g U'C etg% ﬁ.ﬁﬁeatg 0 %p‘r&]ﬂgssstp@b@e amplitude

of th®wava -safdl @bl Wn&dnane ﬁ@&céﬁ@ﬂi he @n&G ey BANER defide OF
near the surface, 20 b. rotati ng the energy capture

b. pl@@ngmmergr septuteedtided zesporsive fel verticabmetion rgperior to the flow

the waves, c. rotating a rod attached to
deﬂef}ﬁo ge[;nij[é y capture conponent in a generator, d.

praxiudhe @uﬁéxﬁ Ghiventibit jhttoduidier Bethed dsoihcreasing vartical wave flows to
housi ng, e. noving_ a vertical structure, using the

Cﬂerg)’é‘r@?‘%%ﬂe‘ﬁiﬁ% GHISFIDEhe system consisting of the 25
a. prdlﬁdiﬁg\gﬂ obj‘é&b%rtﬁé Eanne@{éﬁ t&4 g%aféh@ggy ﬁ?éé&&??ce, on

genera rng el'ectrici
b. pr(gedmgahmcropp:e:eabrcrgxtdoﬂmmthe novenent of the vertical

Sfruct ) The, current in tion reveal
c. Pl ias PR Sioton 1 THOETE Cemeyhutoa R Eerolld B spid controller,
said FlafbM GdORR & HoirktJe tﬂeﬁ@k €q¥4196 lthe BRiol%/7 UGhe he1ght of the

current ‘invention reveal s an enbodl ment of said neth

Waveleﬂielﬁng&lhéthevwnprl si ng: g provi ding at |east one
on structur I’lCtI .onal ly adjacent to the
P Y RETEW-f ace. WO

2003/ 9Hd %ﬁ%&ﬁﬁ@&%ﬁ@%%bo@ﬁn&@ Of saill enethid 224, wherein said

i nvention reveals an enbodi nent of said nethod 197

platforris placed alompointlessfhamor eugl fotha gatia off KA of therheight gf the wave to
o BV G APR I T BB SRR RRIAR, 200, T
erne6gYhd fierentvavesion 15116&1@5 h $hdllgsd for capturing wave energy in shaliow

fluid adjacent to the floor of the fluid, comprising:
a. placing at least one paddle with a substantially vertical flat sﬁrface, said paddle operative
to move substantially horizontally, '
b. connecting the paddle to a generator, operative to create electricity from the movement of
the paddle,
¢. moving the paddle from the waves in a back and forth direction.

227. Tile current invention reveals an embodiment of said method 226, further
comprising: i
d. placing a platform-like structure underneath the surface of the fluid. \

229. The current invention reveals an embodiment of said method 228, further
comprising:
e. connecting a controller, operative to control the depth of the platform to apprommately

1/20 or less of the wavelength, to the platform.
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a. providing an energy capture device responsive to
the horizontal /rotational novenent of waves,

R HOT/MI78F a sensor obtaining data on the dlregﬁT@hﬂ%FWmmB
the waves, c. orienting the direction of the energy
capture device accordi ng togata on wave direction. 10
202 The current i nvention introduces a met hod of

on a ddle eel LSl NOqnel, -
con S 1%, ArBRCH Sy 2P Spib5Eh o QP EBIEAE, herein the
depth Reapprdxtnmely BoDer ks dfftie Mavlbrih ofthe lab@chi ng t he
paddle to a central cylinder, 15 d. retracting a

padil-cThu csFaRt ERERYORRFodsopepi BEthod foR UFURE S8Heapnergy into

1 a paddl e automatically when inferior to
eeoﬁﬁl& ﬁlﬁsgg]% al . 203. The current invention introduces

a. placing ahabiswoface lphddlaiwigek nesighted 5o nhatdisesiperiaropgidies isngybstantially
i din n.energ ure devjce on or near the

beloy ol spifes of 8B ppmty %&ﬁe@r&mgﬂ RS onr'vel oo 1 y with

b. cofnddtia¥/sal@ph&nt WaBe1Sh %lé%ﬁéfﬁt%rf unctionally adjacent to

the energy capture device, c. producing electricity ]
f r &4 (The chremtg;lvmnuwea@em ewbodimdnt afheaid methedt231, wherein the

o uc dfo t he generati on of

diamngflf 5 PR W I RS, Bl e tent SEtl Warfo LT 00
verisi mém‘étﬂou@tfﬁfakmgmwﬁéﬁﬁﬁldb&xp@ls nerator operating
fromits vertical novenent, c. attaching a separate

a. se@wag gyerticl sirustigetd $e substanialiyeverticshin aflvidet ure on or
b. at@?ﬂdﬁng t%ﬂ téeaglgtrﬁécrg a§atfé %%Qf% (eggrng JaBHlH«? rgsg?lﬁ% E\P/ gﬁe?ér&%mghts to the
samenextizal snature Rbthdt ﬂﬁﬂﬁm efstans do n\tibietfeROdith wdelroghar. t he

O SR el e o gt

elechg?gé%_? ﬁt%éﬂle}dfom waves conprising: r r WO 2007/077555
. PCT71'L2007/ 000003 64 a. placing an energy capture

d 336 cEheeurent iwentidohieirodnces 8 micilaeleyf crdnting arflvoe déffegtivm structure
g%pcalgture device to a rod,

na ﬁu
a. placing adjacent substantially rectangular ramps functionally contiguous to each other’s
edges.

236. The current invention introduces a method for preventing the formation of ice on
water surface turbines, comprising:
a. attaching the turbine to a vertical surface,
b. submerging the turbine below the ice level,

237. The current invention introduces a method for preventing ice for forming on
water surface turbines, comprising:
a. surrounding the turbines with a barrier on the surface,
b. providing at least one heating structure on the inside of the barrier,
c. sweeping the turbine structures on the surface of the water.

238. The current invention introduces a method for positioning an energy capture

 device on a liquid surface, comprising:

a. connecting an energy capture device to a generator,
b. connecting a flotation device to the generator-energy capture device combination,

c. connecting a microprocessor to the flotation device,
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c. providing a joint attaching to the energy capture
device on one side and to the rod on the other side,
vamrd7/ouesoper ati ve to nove vertically at the POTAL2005000003
d. attaching at | east one generator systemto the

other side of said rod, operative to generate energy
fromthe notion of the rod, e. producing electricity

fromthe geperator. 207. The cuyrent .invention e
d. chEFRA e IR B CRNE BTN R Ty veoR Gpggitions such a5

thos§ GF fFdrh She %’,lrgli}g?f f{&hﬁ%&gy%ité&e, heRsd haBR ih lRWvASS, et kRRd, wave

devi ce funct jacent to an enhergy capture
lengtlewadwavditectidine current i nvention reveals an

enbodi nent. of sai d nmet hod wherein the fl
e. HURE RGO TeR B e S ), 1o GRCTOpRRE g At the amount of
flotatipy &AdcOflah@\Omh SpRpremiiRslsdmestt. of said method 207,

wherein the 15 energy capture device is a_paddl e

wha29. Tz gurrenh énvention meverls \aanemindimentr fossick sncihade? Hp gvherein a

f_ingreasin I I que froma flow ng
padc@w@%‘ejﬁ%%‘?mg%t,l}g?ﬁ%gﬁg%%_% dg&%%/'i di ng a paddl e wheel in

t he4d. | Thei cugresiiastigimercvadie s embbdimeptofitaid pretisen? 3B, avherein the

convex face to and_curves away fromthe ongom n

. flow ,
flotafip Aeviprclevtien e RGdF Yheat Gtehsahal 5 peint Shrotation remsihs in the

gasdEiogé&t%r RP&hcQf the paddle, and whose periphery has a
piece facing the flowthat is congruent with the

ceP4 ke The 2irent Tireention itrdduteseemethod forivercahingthe anengy isaptured by
of decrea |fr:1g resi stance on the return trip of a

& WagRtRATE RH <MREGHS i sing: a. providing a paddle
a. pl&inda NOWAeNEGiod deVick iR BRI JRRBS tbafwidvBensiad @%%gfeﬂsystem,

slip in and out from 25 the force of gravity. . .
b. cofihectingrtp dhe déviceeamiioroptasessoti aparative ivesehesjanst control the position of

ec sik.ng,.resistance on the return trip of a paddle
thefg?ﬁveiq%aegé%‘?%%c&mnect ed to a generator, conprising: a.
c. méEIE Y ddRcBRTg S iBRctdReidce Wethat frérmphe Riidoprbessor.

current invention introduces a nethod of —maintajnjn

an249n dihg ruerapt igventioporewrals aibembodimeakel wid aspad 241, Wwherein the

. relatijve t C | i d... i sl AQs .
o AR, o P Bl U PES T e, itcion
devidefs priticanbased ondpputr of dldydse ene i the Foep ofrdistaice from the surface,

. invention introduces a nethod of maintaining an e&z‘{;%yl
distapeepfrpmethe QAYE CBETRY CRPHIES Sy BRI ARRIIEG. iAYe SPgedhavAYe length,

and ﬁg{g}ﬁ;&gﬁ@im\& BB 7555 PCT/ 1 L2007/ 000003 65

243, The cwrrent invention introduces a method for the orientation of energy capture
devices to fluid motions, comprising:
a. providing a sensor system in the fluid to sense the flow direction,
b. connecting a microprocessor to input from the sensor system,
¢. connecting said microprocessor to an energy capture system,
d. orienting the energy caphure system through the microprocessor to face the horizontal flow
of the fluid.
244, The current invention introduces a method for capturing energy, comprising:
a. directing a first energy capture device for wave energy at the surface at a horizontal axis,
b. directing a second energy capture device at a vertical axis,

¢. connecting the first and second devices operative to translate vertical motion from the first

device to the second.




10

15

20

25

30

a. attaching a weight adjusting nechanismto the

housi ng of the energy capture device. 215. The current
WO208T1077688% reveal s an enbodi nent of sai d net ho®@CRIKZ007/000603
wherein the energy capture device is |located within

the wave. 216. The current |6r§vent| on introduces a

met hod of adjusting a paddl e"wheel to capture 5 the
areas of greatest energy in a wave, conprisin

ex24ndihegument iavemiar Sdycesrempiaad PEROF IS i cpgprising:
a. pGHE bl drOF oAl (b BERBL ir) AR T vaves. 217. The

cur ent tion reveal's*an enbodi nent of said nethod

b. plddifig afflowt duffecti@odqvidesn figictibnal pontigudiyrig thee energyroapture device,
syst.em operative to ncrease th ength of the

c. pragecingngiraser el el gy ‘W&\ﬂ? INgEAZHI°"t udes and decrease
| U 2hOITHRI Bk m%‘ﬁ%n ﬂﬁﬂd‘u&é&‘iﬁ:ﬁethgé%r cAPRrifE EREBY, comgﬁsmg

i nvention introduces a nethod for adjusting the h
a. plafing anasrergyenaptey desise LdilEC@SlSﬂ‘t@I] axi® mphstanitiny plgnar to the energy
roviding a vertical structure, b. attaching an energy
sourg Ypture systemto the vertical structure, 15 c.

b. pRichigl £l REstaa K éRfgyadhpielel devidehSinlidtafédusf moRing substantially
" “energy capture systemon the vertical structure. 219.

perppBciante dha suriioe plenoef thaereay e@8ca net hod for creating
c. tra%sfaluﬂn%'p%%ﬁ %%i:rl 28 §Etfo‘ﬁcl§eﬂ5§enft#€ ﬁ}s'(rjl Qﬁ‘@ééc)ﬂn@@é\fi‘&% % ﬂfe%econd

ure device nmpri sing

d. crwtﬁlgldhcﬁm@tfrdxeaﬁﬂu'bMadeiﬁiohonns of su m I ar si ze one

r and qQne inferiaqr, the platforns pein . .
S‘(ﬁ cuge %Yegggn g),trogpcessgﬂge;tg cg lﬂéeccgjgturg OP energ%r comprising

i t f or ns.
2 prgglgiﬁ% c%lpfrseﬂlt% [ vencﬁ:%ggﬁéﬂé@g hlgﬁgﬁfti}nl‘ggﬁe?iﬂ%%t of

b. preadd:gnﬂyhﬁam 2t the captaresdirsubstentially areitivgl mdg@n@ﬁ, t he
I rst OrmlSln subst ant | al con
c. conBERRghade BH FHe SR OpFREl foueh o thefigh dBvice 1o the

secofdl I ent |nvent| on introduces a method of adj usting the
position of a flow deflection device,, conprising: a.
d. crwng@bpm&cmthemtml afyhesseppad \devége ect i on

0|t|o ntral ' i
% 5t 5580 R0 Pl Ganhod B e ffire ey Kipising
a. pr&fldﬁg@@ystaﬁfarﬂnb@uptd@fdf@ﬁmstﬁmmﬂne@ mhévend@t,a fl uid,
npri sing: provi di ng at | east tvvoflowdeflectlon

b. pr@@dmg@esystsm fap@sffamgr%ﬁ splstantialfy eotational BrovemeR f | ow
c. cogﬁécjtiﬁg 1h@ B inf &R comtdevices to translate motion from the first system to the

other,

~ d. creating electricity from the motion of the second system.

249. The current invention introduces a method of extracting energy from a substance
with a rotational energy pattern, comprising:
a. Capturing the energy in one direction with a first device,
b. Capturing the energy in a substantially perpendicular direction with another device.

250. The current invention reveals an embodiment of said method 249, wherein the
energy in captured in both directions simultaneously. ‘ _

251. The current invention introduces a method of increasing the flow of energy into
a paddle wheel, comprising:
a. setting the angle between the flow and the vane at 40-60 degrees.




WD 2007/ 077555 PCT/ L2007/ 000003 66 223. The current

i nvention introduces a nethod of increasing the energy
woepbLerEsssby an energy capture device from t hBCT/IL2067/000003

vertical notion of a wave that appears above the fluid

surface, conprising: a. placing a ranp-like flow

deflection structure in the?luid at a depth |ess than

WHArgS T iMEdgs 5 of the wave, said structure
functionally adjacent to the energy capture device, b.

pl @cj | responsive to

el oo S B e B S SRR e o
tructure. 224, The current invention introduces a )

2 2 fisf REIFTEISie SVRieiL QP 5 ESEIAIC lAGEIoRY S £ SUbsUAgy horizontal
capture_devices, conprising: 10 a. providing an object

moverpent i Qs sald s¥ypmctameRIising a syppartieg stracfuieg yneanaje gapture the
device, b. providing a mcroprocessor controller, c.

energyl, and mpans 9 eonivert i intof eeétrcity, ant hecatedeorgyr atjgrent © the surface of
device and controlled by said controller, said

the waked, f orm adj usted to a point |less than or equal to the
ratio of 1/7 of the height of the wave to the length

b. a 8cohd Qe@Utng pitdln, GREUSS! ﬂog%gteﬁ% éﬁ%‘%* Fm ‘ﬁ@éﬁ%stanﬁallg vertical

movenment into electricity. rent inventio
| f. said nethod 224, wherein, sai

movesfRAERE T S SRR RorbshRl f o1l SFitp L i ) Bt the
the ratio of 1/7.of teﬂe hei ght of the wave to the

enerweﬁme@ﬁt?ﬁ@vﬁﬁ\}temfoo e"&'f‘clﬁgast .01% of waves in that

. Jlocation. 226. The current invention introduces a

c. saigditbgererying ysion aftpched/to saidsesoni rzenprating wystao dod apgrative to
adj acent to the floor of the fluid, conprising: a.

translgfiedlos veyticet] ntcematof dredimtgiabmting systan saihs tsegvnt gehatating system,
vertical flat surface, said paddl e operative to nove
s@bghaniktamnl of Heinh 20 Rihtdiy thdfirst QRAGSEAD Systdde BAPHLR a paddle
to a generator, operative to create electricity from

wheelt Ne novenent of the paddle, 25 c. noving the paddle

fromthe waves in a back and forth direction. 227. The
al s an .enbodi ment of said nethod

cyr j nvent.i.on, reve
" 236'?1?%%5{62%? d%@nbnfﬁ%]?‘ﬁﬁf’mgmlﬂgaci ng a platformlike
structure upderneath the surface of the fluid. 229.
d. at lepsone flove detlqction srvcsvre fanctianallsdieqenbigithe fitst apnesating system.

- method 228, further 30 conprising: e. connecting a
chnthegiystem ofbmad, iwherdin said fiowodefletisorigpicturots wing-shaped.
platformto approxi mately ,

5. The system of claim 3, wherein the flow deflection structure is attached to the first

generating system.
6. The system of claim 1, further comprising:
d. at least one ramp inferior to the first generating system.
7. A system for the generation of energy from waves, comprising:
a. an energy capture deﬁce on or near the wave surface,
b. a flow deflection structure functionally adjacent to the energy capture device.

8. A system for the generation of energy from waves, comprising:

aA paddie wheel on or adjacent to the surface, | L




1/ 20 or less of the wavelength, to the platform WO
2007/ 077555 PCT/1L2007/ 000003 67 230. The current
WEAPTS reveal s an enbodi ment of sai d net ho&CFAB2007/000003
wherein the depth is approximtely 1/20 or |ess of
t he wavel ength of the wave. .,231. The current invention
i ntroduces a method for turHdi ng wave energy into
b. A gbmartior atdchied wonjdrpadileovhebl,a. Pl aci ng a subsurface
paddl e wheel, weighted so that its superior paddle is

c. A SeHBBAIREAblk ¥upred sﬁw?t:h?eeattdcﬂédito&ﬂé barpugt all points

of the wave, in the uid. b. connécting said paddle
Y ent i
oy asphRuE BB Lol i B LR b AR T e
[ t f, t ddl e wheel |s.I th t he hei ght
A SpRioR i Gepet 18 DB ofe SR wheil 6 Sl & weve farm

conprising: a. securjng a vertical structure to stay
b. G BeneRatos OReERtive A ithe metatiog, of theycensral wad paid generator located
| east two separate wave energy capture systens at
betwesinfthe paddle whegdht s to the sane vertical structure so
that the two systenms do not interfere with each other.

23K. Thbdeviet bbclabh 9cWheginXB8 paddie eicel ddieeli968 b BBarahe surface
each said attached systemis 15 electrically

of wasefitrol l ed. 235. The current invention introduces a
nmet hod of creating a flow deflection structure in a

flyi d, I.$LNg.. 4. ' jacent substantially
relgt'%ndgeg ar Ilr%%%%@%r?é%% )I}Ia‘%%%%i ég})l%%rgsl % each
other's edges..20 236, The current invention

a. an B b v i B egrs PRYERE FTECHHIGE OF OF e fhswaye surface,
ice on water surface turbines, conprising: a.

b.aredt achi ng the turbine to a vertical surface, b.
subnergi ng the turbine belowthe ice.level. 237. The

¢. a jagukr attanhing mw thetanergyicaptucddevis andritst supportiog stonetes bi vge side and
ice for formng on 25 water surface turbines,

to theGOdPh K18 dilier sitle, Sdid FoA@tATe td ok KBSy MithdyodntPar ri er
on the surface, b. providing at |east one héating

d. a pSek M6 HERnPRR& doRBd 88Ol i e '
oSS! $afu Dk 76 08cliod BN By WL Whre fom
the m&S f'liﬁg Srrent i nvention introduces a nethod for

p03|?i ont g an energy capture 30 device on a liquid

S ﬁfﬁ %delg gvrlrlgglld%irgg :for the capture of energy, comprising:
a. a first central rod attached to af least one paddie wheel,
b. a second rod,
€. a universal joint attaching to the central rod on one side and to the second rod on the other
| side.
13. The device of claim 12, further comprising:
d. a generator operating from the rotational motion of the second rod.
14. A paddle wheel device for the capture of energy, comprising:
a. a first rod attached to at least one object floating on the surface of the fluid,

b. a second rod,




a. connecting an energy capture device to a generator,

b. connecting a flotation device to the

WIENOT/67855- ener gy capt ure devi ce conbi nati on, PCT/AL2667/000603
connecting a mcroprocessor to the flotation device, |

WO 2007/ 077555 PCT/ L2007/ 000003 68 d. connecting the

m croprocessor to sensors obai ning data from wave

c.a an‘p?ll %l l}ge a%%@:?h(éfbhtg{e Ig%’ftemg roﬁvgﬁe Sf@%ﬁrtg\atléée Q%Bn&) god’\@ﬂ fhe other

igeNave l'ength, and wave direction, e. witing

198 nstructions onto the nmenory of the m croprocessor
that adjust the anount  of 5 flotation in accordance

d. 2 ggnerpiorppatating &iom the motien of the seemnd rohe curr ent
i nvention reveals an enbodi nent of said nethod 238,
whé$.ed padille wheld spstevh dail the gaptemol wavh eneegig cgnpoiaipgur e
devi ce. 240. The current invention reveals an

aeidbledileenlt of said nethod 238, wherein the flotation
devi ce el evates the paddl e wheel systemso that its

b.a ]EQét Bhe Rimy ﬂh@ﬁdﬂéﬂ{ %&1’%@%11@ goutrhree%?cﬁe whBelJ8SerARRMUS idddase its vertical

fluid surface i nvention i ntroduces a

moﬁéﬁﬁéfﬁgeffgcnt h RS SR i, ener gy captured by —a wave

cap ure syste conpri si ng a. placing a flow

de cti ce functj onal l acent to a wave
orlg g‘ypﬂé%‘%ﬁ@ TRRT S it sE P R SRt REBEOTEe a
m_cr oprocessor operative to sense and control the

a. apgddletdhepl. of 15 the flow defl ection device, c. noving
the flow defl ection device in accordance with data

b. at laasonehfowriiefiapion clesise funcfidallyTakacent toehe padile mthieeln operative to
reveal s an enbodi nent of said nethod 241, wherein the

increMeGisREBEREISOK/0F roRNABHAY np@Bhai NS i nstructions
operative to control the flow deflection device's

of d| ﬁ%gﬁgéom t g{:%{erégﬁgﬂhst anceéﬁ( om tﬁ%&pnsmg
s e SATaRA B aﬂﬁﬁfte Pk PRt g e S for tess than 90

horzontal . 243. The current invention introduces a

degregp o HEtE ?fetl% orientation of energy capture devices
to fluid notions, conprising: a. providing a sensor
syseeentiahradae fluid to sense the flow direction, 25
b. connecting a m croprocessor to input from the
Sens avn-eysdasefortn centallechizadly caindetsd on @pe eidess die dedtralrod and
energy capture system d. orienting the energy capture

on th§ othe? rﬁidehfooﬂﬁhoﬁt&eal@ GhP WHOSE B8R0 @vé 36aded Bices the direction of

hori zont al | ow

_q

energy flow.
18. A device for forming a paddle on a paddle wheel, comprising:
a. a central structure,
b. at least one paddle attached to the central structure,
¢. said paddle comprising two folding/unfolding structures of interlocking hooks with hinges
.on each end, one hook of which is attached fo the central siructure, in the same plane,
d. catches operative to direct the folding and unfolding of the hooks between a folded

position and an unfolded, extended position,




of the fluid. 244. The current invention introduces a

nmet hod for capturing energy, conprising: 30 a.

wibh zomcOi?ess a first energy capture device for wage/IL2007/000003
energy at the surface at a horizontal axis, b.

directing a second energy capture device at a verti cal
axis, c¢. connecting the firg® and second devices

trhMEri R i -
- PSR O, k0 e A B f B

9 . Lhe.current jnvention introduces a nethod of
hOdgéﬁéﬁéa%ﬁ%?gF%%ﬁPO §ﬁ%'ising: a. placing an energy
capt ure vice . in liquid, b. Placing a flow ..
(oDt & bl whi £ Pocantie ot shesey Boma NWing spstange. comprising:
energy capture device, c. producing increased
a. a cgpisetaylinderparalishiottheedrids e flow 5 246. The
current invention introduces a nethod for capturing
b. at teastragng paddlepr i si ng: a. placing an energy capture
device directed at an axis substantially planar to the

c. ea@h&fadille’sS 8aH&E poRionPHiftisNEbrafixddBA Shto fa HETROM @HIIEUM the central
capture devi ce sinmultaneously noving substantially

cylinB&! Remd Q%L%Bn P%a%gﬁaﬁdﬁ%fa%gl% ?%ﬁﬂ? Pgéraﬁwtoemﬁ:rg\;&@f the paddie from

solr ce. m a cornnectli on

... et ween first and second devices to the second.
shdm&ou?ﬁ%%?feﬂez)r.el ectricity fromsaid translated notion.
247. The cuyrrent jnyention introduces a nethaod for the
caft uthe e éf%ﬁi of SiAdw §7ngyhetgin s@iweawfﬁlg CEiSs cgppects to a
for the -capture of substantially horizontal novenent,
genemgtorpr ovi di ng a systemfor the capture of substantially
vertical novenent, 15 c. connecting the first and
s ioAchasidietveliee! drerdy capiirakysterdbh die WiveR) dongprisingst
device to the second, d. creating electricity from
a. ackiigl @i on of the second device. 248. The current
i nvention introduces a nethod for the capture of
LSL NG . Qv di system for the
b. at AT padRERALT: Machefleo RETKLALIEE "Y2% * ™0™,
roviding a syst.em.for the capture of substantially
c. 2 BRIt SRS PBUEHRRoTChe EORIELY: G FREAFPRS:  and
second devices to translate notion fromthe first )
sy2t &he systen of claimell, wherein ghigapigonel radele whee) iy p gpehede of a
notion of the second system 249. The current
generatoy tmoughrwhich tedeotes red pessbod of extracting energy
froma substance 25 with a rotational energy pattern,
COBPThebsyRkin of claim 21, further comprising:

d. a second rod, attached to the paddle wheel energy capture system, said generator-paddie
| system translating its substantially vertical motion fo a second rod.
24. The system of claim 23, wherein the second rod is vertical.
25. A system for capturing energy from fluid flows, comprising:
a. an energy capture device located on the surface of the flow,
b. a supporting structure holding the energy capture device, -
c. a control system connected to the energy capture device’s supporting structure operative to |

direct the energy capture device to face the fiuid flow direction.




a. Capturing the energy in one direction with a first

device, b. Capturing the energy in a substantially
woeropwerdsssul ar direction with anot her device. PEDILIINE000003

current invention reveals an enbodi nent of said nethod

249, wherein the energy in captured in both

directions sinmultaneously. 3® 251. The current

| Y& R Qb Al AHEOF p&@%ﬂﬂéj &fr%)} %&Eﬁ@ﬁé&i_&e isGaliligWheel.
of "énergy into a paddle ee?, onprising: a. setting
th ngl . be en the flow and the vane at 40-60
et et o5 ery o el 3500003 70 VAT
IS CLAIMED.IS 1. A systemfor the capture of energy

2. 2 GepBRh IRy es, conprising: a. a first generating system
operative to generate electricity froma substantially

b. at leastiane peddle wheele attavhedfo dfald sedtralsald syst em conpri sing
a supporting structure, neans to capture the energy,

c. a genéeratve 8yigerh, opetiiing fion theirbtiobaid ¢editrhlrodand | ocat ed
on or adjacent to the surface of the waves, b. a

d. a RAEeRBBRRERL Bt $80P syQlRey Ald %8edBnPBRa HE HadlIE hikel, said
froma substantialTy verti'cal novenent of fluid, said

s34 TR SO P LB CUELMRrcTBARS Kl s sighy
electricily, salg first. generating system attached
greatt:r&ﬁg%{ha r@‘%ﬁ%ﬁ@hﬁgﬁ%ﬂ%ﬁ]ﬁ% d§%§?‘em and operative to
trans|l ate the vertical notion of the first generating
sy&P dhe sxstany ef dlaip A fyehecarPRgingyst em 2. The system
of claiml1, wherein the first generating system
e. a fhowdeflletion atrpctuct catuh daictiofallyTibaceyistoetie ofiferibméend of the paddle
further conprising: d. at |east one flow deflection

wheektructure functionally adjacent to the first
generating system 4. The systemof claim 3, wherein

sajgdrfd %%Fgfagﬂ?ﬂ ﬁtﬂi&%ﬁgﬁgsﬁfﬂ - W ng-shaped. - 5. The

system alm 3, wherein t ow defl ection
‘ trycture | s, attached he fir nerating system
£ atu%g a#%cé’eég%%ﬂedrﬁ%?ﬂ%@?%ﬁ‘#%?é ﬁﬂ%é’?%&%ﬁ?lﬁ& ng: d. at
| east one ra inferjor to the first, generatin .
sf?@t Ihe Sﬁte%%?y&@fﬁi ey S FEFiRT aéfaﬂe‘ﬂ?é’}“’géf lgadigg edge of
waves, conprising: a. an energy capture device on or .
. the hovsimg mdre gentlesleping shas, thorestofithosendefrtlect i on structure f

functionally adjacent to the energy capture device.
31. A system for capturing surface wave energy, comprising:

a.é generator,
b. at least one energy capture device connected to the generator,
c. a weight-adjusting mechanism attached to a combination of said generator and energy
capture device, said mechanism operating to a_djus’g the depth of the enei'gy capture device
relative 'to the surface.

32.'The system of claim 31, wherein said mechanism fills with and discharges air.

33. The system of claim 31, wherein the system is operative to adjust the location of
the energy capture device within a wave.

{

34. A system for converting wave energy into electrical energy, comptising:




8. A systemfor the generation of energy from waves,
conprising: a. A paddle wheel on or adjacent to the

w2 EewssAWO 2007/ 077555 PCT/ 1L2007/ 000003 71 PCIB/ILA07/006003
generator attached to said paddle wheel, c. A

vertically flexible support structure attached to the
generator. 9. A paddl e wheel’”>device for the capture of

o R S o e B B et i ¢

enerat or. o ative from.the rotation of .th 2N I
b.a F5ERGCH Pr-fRRb il lo il elite i ieHisp A Eftneray o,
eeltﬁ. 10. The devi.ce of claim9, wherein the paddle
attachg(bio) %W@é"@@“ﬁﬁe‘&?@near the surface of waves. 11.
A device for the capture of energy from waves,
c.asgeomoitedi ng: a. an energy capture device including.its
supporting structures on or near the wave surface, b.

d. a jaint oehnectingathp firstandkdcandrody, t 0 t he energy capture
device and its supporting structures on one side and

e. a geRerhilde dEAE: Qdhnk&i8d f the hofizd#Ral a& R oveRttnOPEHha kdosad el
nove vertically at the joint, d. a generator system

at ol . ) : ]
o et o Bafth 3E il ) Bl e RREFAE gl v
p wheel deyi.ce for. the ,capture, of e .
Cotorbe SHgen o Sy Shetelh edph bevker B pad seond rods s a
. |l east, one paddl e wheel, b. a second rod, c. a '
universdl yRtsal joint attaching to the central rod on one
side and to the second rod on the other side. 13. The
de¥7i. dbe efiergy eapiure Bystémof hisim Sdnfurther goguprisinga gener at or
operating fromthe rotational notion of the second
f. a tHifddtod, chinedtedddoint vh €l otie\sidecoffhs fitdpodcapt ur e of
energy, conprising: a. a first rod attached to at
| @S trheResteRl GCdlaifn 5 PaNhBnMe 5t Betieds eheOfirst BAd hird rods is a
| uid b: a second rod, IF I'"3"WD 2007/ 077555

ui d, :
. 2007/ 000003 72 c. a universal joint attaching
umvefsgﬂ_i €' first rod on one side and to the second rod on

t @3 %ehs%rrstem of claim 34, wherein the system is located on the surface of a fluid.
40. The system of claim 34, further comprising:
f. a generator system operating from the vertical movement of a rod attached to the first rod.
41. A system for converting wave energy into electrical energy, comprising:
a. an energy capture device substantially on the surface of the fluid,
b. said device attached to a first rod, substantially perpendicular in a horizontal plane to the
direction of wave energy flow,
c. a second rod,
d. a joint connecting the first and second rods,
€. a generator device connected to the vertical axis movement of the second rod.
42. A set of paddle wheel generators, comprising:

a. at least two paddle wheel generators with paddle wheels,




side, d. a generator operating fromthe notion of the

second rod. 15. A paddle wheel systemfor the capture

Vo 20080ES8ner gy, conprising: a. a paddl e wheePCTHL2087/000003

| east one ranp functionally adjacent to the paddle

wheel , operative to increase its vertical notion by

its effect on the wave anpl i’fude. 16. A paddl e wheel

i i r g lesd-than the

b. azlxggél%f}smg i fascga%é&tﬁﬁl %eélvag\éﬁer%?, $%d hGQIRY bVerid I

east one flow defl ection device

‘enﬁrff,g@ﬁ%%l%g@gnégf@??gﬁcﬁg&hga t he paddl e wheel , operative

ciease orizontal and/or rotational notion.

17, A.paddl e whee] for the,capture of, energy froma . .
c. the| BaRsig $h e apmisgtor BipPTOSiding o Do deficihony ey gpgprior and
W th an outer are congruent to the circular center for
functiensdly mrigpen o theagrdle svheel superiarie ér ence, b. a central
rod, c¢c. a non-concave formcentrally, fixedly
c odthelc syatbnofor energsy icefiutepcdnysrisint ral rod and on the
other side to the outer arc, and whose non-concave

a. Atd4dst @ferepSaGptuie déliiceaticlddd Bfa h@BRIGY fhurGides,18. A
device for form ng a paddl e on a paddl e wheel,

b. Sagcg blisi al?agfgl&%%fv@cr $RBE b7 lthesérfg#ﬂ%&’é 85 th fid ﬂbﬁacﬁénd 289oor of the

to the centr tructure, c. sala

addl e conprising two folding/unfol ding structures of
Ouﬂefﬂg%rl ocki ng hooks with hinges on each end, one hook
0

which is attached to the central. sfructure, .in.the
c. Sailgnergy) cgpRIe deviceqrignied 19 GAPINTS qATTAYN ?MO&SHBS@@]@@M@MI@I fo
and unfol ding of the hooks between a folded position
ﬂaed'efﬁaioamf@ntbpg@a,en@Hended posi tion, WD 2007/ 077555
PCT/1 L2007/ 000003 73 e. a flexible material attached

t oide Thb systdm of clhinw 43 oblskireig thendretgli captiee dendtaisegpaddle wheel.
interlocking hooks in at |east two | ocati ons on each.

}%5.%@9@@&&%&&&4&%&%&@&%@@ of energy froma

| owi ng substance, conprising: a. a central cylinder

d. saig %g%{gg %L.%thl% &e@ﬁ:e %gécg{élg §% SHELR Sﬁ? rddt thécttre{ngl?@s tﬁén‘?g‘ertlcal motion of

each p central portion fittin
the £i1 n-fixedly into hol e and qui de i %t.he central
o fifs) PRESER FAPRGEdRVISe 1 2380 he ?"r?ﬁ‘ét?’ &H§%of each paddl e
operative to prevent the paddle from .. .

46. The system of claim 43, wherein the system is submerged in a fluid.

47. The system of claim 43, further comprising a one-way device connected to the
smaller opening, said one-way device opening only to the outside at the smaller end.

48. The system of claim 43, further comprising:
d. a wall at the larger opening that connects in a substantially vertical manner to the superior
wall of the housing for a portion of the opening. |

49, The system of claim 48, further comprising:
¢. a wall at the smaller opening that connects in a substantially vertical manner to the
superior wall of the housing for a portion of the opening,

f. a gas-providing tube attached to said housing on one side of the tube and a machine that

maintains gas in the housing on the other side.




sliding out conpletely. 20. The paddl e wheel of claim

19, wherein said central cylinder connects to a
waener/etress. 21. A paddl e wheel energy capture BgBAR0090003

the waves, conprising: a. a central rod, b. at |east

two paddl e wheels, attached to said central rod, c. a

generator system operating?romthe rotation of said

cesy, rﬁensg&grg dcﬁ”fcéaj%hﬁ, PRk ﬂsﬁﬂgﬁg iao?w [6ihB oly one of the

| east o eel 1s on eac e of a generator

t.hrough i ch, C ral rod passes. 23. The system
Wﬂlsotgatcl}agﬁom\g%ﬁ}nPﬁ#?%%ﬁ%‘onpri sing: d. a second rod,

attached to the paddl e, wheel energy ture system .

sal ld 1§8 SENER OF ClgHA dP e Wherpit Al deast otthp ﬁlée i¥adls narrows from inlet

substantially vertical notion to a second rod. 24. The
to outlgtst em of clai m 23, wherein the second rod is
vertical. 25. A systemfor capturing energy from
f 152, Thé bystan of clafpr 43 ivtgrein at least ore of thy hoagingiwelldiwing-shaped.
| ocated on the surface of the flow, b. a supporting

StI3UThe kPstdiR lod CRfin UBEwRESII e CRir WAl S¥eke G8usisy isdhe only one of
control system connected to the energy capture

thesigc?Waﬁ?ih%tﬁ%Bg—E |JAg structure operative to direct the

ener gy captur vice to face the fluid flow
diyectiagn. I.s WO 2007/ 077555 PCT/ |1 L2007/ 000003 74 26.
Ttgéj’ é}f?&&%wdﬁnﬁﬁ% IR RS fOTRES BBier gy capt ur e
device i;s a paddle. wheel. 27. A paddle wheel energy
a~a°@§ﬁ459§m§&sten1 conprising: a. a central rod, b. at
| east one paddl e wheel, attached to said central rod,
a. at least ane prigieawheel swibiat inastopsmatidiegatiached torseidrasntiel lpysipg, with an
said central rod, d. a housing connected to the
interngbaateicr ofSyspLeidleand ext endi ng over the paddl e wheel
said housing in the area over the paddl e wheel being
c. a cBnitdl 4 Bl &djhstd BreVIBRSE oF I EiStensforSbf Eoh lpdddIe TRApKeral to the
than the radiuS of the paddl e wheel device. 28. The

. m ' 7. .fur L SINAr al. .
s S G0 RS RR 0B cxiion o e vav
.adj ace to the inferior enqd of the paddle wheel. 29.
amphﬁa%"es %@@%Fﬁaaﬁr it (f?ra%mﬁﬁz%mﬂmﬁ%r conpfi si ng:

55. An infrastructure system for energy capture, comprising

a. a first vertical structure,
b. at least one substantially horizontal connecting piece with attachment means on both ends,
¢. at least a second vertical structure attached to the horizontal connecting piece,
" d. said horizontal piece operative to connect the first and second vertical structures,
e. an energy capture device attached to the second vertical structure.
56. The system of claim 55, wherein the first vertical structure is attached to the earth.
57. The system of claim 55, wherein the first vertical structure is attached to the
bottom of a body of water.
58. The system of claim 55, wherein the first vertical structure is attached to a

structure in or on the water.




f. a tube attached to and providing air to the

interior of the housing. 30. The system of claim 27,
wohees7153ai d sem circl e has an upward | eadi ngP€TFHR00F000003
t he housing nore gently sloping than the rest of the
semcircle. 31. A systemfor capturing surface wave
energy, conprising: a. a géherator, b. at |east one

en %.%e%gff&ﬂ g B 158 Ewh QBRGRL @rgaré?p da&;ﬁﬁe e n%b%s vefticafly while

C
wei ght -ad) usting mechani sm attachied"to a conbi nation

.10f. sgid _generator and energy capture device, said
gﬁld?é@ﬁ%%isgc%nggg%ﬁ’{%cﬁ’is&adjust the depth of the energy

cagé ure device relative to the surface. 32. The

sy QY- &R Biragtrusture Systery i <BpIEY SAPYTE EXRRATN fil s with

and di scharges air. 33. The system of claim 31,

a. A firsb vertineltshructest em i s operative to adjust the |ocation
: of the energy capture device within a wave. i K 34.
b. A fecoud verticilatrucinra/stathetipo wievfirsewneticy) srmtbaregl 'ect ri cal
energy, conprising: r W) 2007/ 077555

c. APCRérkl 200t D8R3 attabBedito BR RBGIAIVerfig ishietuels whidesecond vertical
substantially on the surface of the fluiid, b. a first

s ST AOH UEEAEe y B Fe

engr capt ur evige,. C.. sgecond..r od - o)

c ot dbe RS RECRRY 60 wiiio Bt P SmablyreJu bl o the carth

devi ce connected, to the horizontal axis, novenent of

t HEZ- Sheciyateppat clagm ofl gvheirin dag Sist SfedlicR] SuCtGeis itiqched to the

the generator device is a rotor-stator device. 36. The
bottogyefiadmdyfof staterm 34, wherein'the joint between the

first and second rods is a wuniversal joint. 37. The

ergs. Ghbecsitent of S¥dine60,0tvhakai the3fsst fvertichl strommgpr issattaghed to 2

f. athird rod, connected to a joint on the other side

struc@le the Shithstvatepd. 38.. The system of claim 37, wherein
the joint between the first and third rods is a

urdvers |G Nt . . :The system of claim 34, wherein
thé'gﬁg}f éf.?#?é&gg%?ﬂgg&gh the surface of a fluid. 40.
The s emqf claim34, further conprisihg: f. a

2. at g8 VP A5 ot LSt Cotss b ORP NG SRRl | rovenrent

of a rod attached to the first rod. )
b. at least one energy capture device in the water connected to at least one of the piles,

c. at least one wind energy capture device connected to at least one pile.
65. An energy farm, comprising:
a. at least two piles and at least o;:le crossbeam connecting said piles,
b. at least one energy capture device connected to at least one of the piles,
¢. A mechanical device attached to each pile and to the crossbeam, said mechanical device
operative to move the crossbeams in a vertical direction. -
66. An infrastructure system for energy capture, comprising:
a. a vertical s_tructurc;,

- b. an energy capture system attached to said vertical structure,




41. A systemfor converting wave energy into

el ectrical energy, conprising: a. an energy capture
wWEM0Ee778bst antial ly on the surface of the fl ®C&/ILIHO7/000003
sai d device attached to a first rod, substantially

per pendi cular in a horizontal plane to the direction

of wave energy flow, c. a séfond rod, d. a joint

c. a SRS deflclidtstichbt, AUsRRARO HARES to e RrBNGFRURE inferior to

devi ce connected to the vertical axis novenment of the
d REEENENL 98; Ladad eel generators,
an i?%rrplrl S?%&aceﬁ%to@g%%%rg?gast %&%e#;ddl e wheel
geperators w th, paddl e, wheel s, WO 2007/ 077555 .
BT s G 615 S bR e et et Yt Ry i rter
paddl e wheel generator, said housing covering |ess
th ’I{%ﬁéys‘f@ﬁ elaing 6P fuether cOmPEISINgsHf t he paddl.e wheel ,
c. the housing of the inferior one providing a flow
d. a greond dlovodeffactioe tstmauierihiferiooto andi furfctinoailyoadiadent to the first flow
adj acent to the paddl e wheel superior to it. 43. A
deflesyyat strachpe. energy capture, conprising: a. At |east one
energy capture device enclosed in a housing of four

Si gte The Ryst&aaiod cﬁﬁﬂ%@ﬁﬁh@i@i}ﬂ B8 séboh@ Wkw &éﬂé@ﬁorpéﬁi{cﬂge is platform-

entry side of the fluid flow than the floor o
p tlet side, c. Said energy capture device oriented to
capture energy in the vector substantially parallel to
t jrection.of. entr f the ,energy. 44. The system
o%c&h?ﬁxs ,Og\ﬁéﬁnégér TERBPHY 8 apt ure device is a
add|l e wheel . 45. The system of claim 43, further
e. a taigdSlavs deflpctign syBeturedpntanigy te apd fimstigeallycadiegentitsnthg seepnd flow

at least one rod that translates the vertical notion

deflegtion stretufd, masd sigriler fnysizefptsacanddow deflectiomstaetrad ener gy
capture device. 46. The system of claim43, wherein

t I'7d. She§yRtent 6f AbiaiTR, F&thdr Rompfibigd. 47. The system of
claim 43, further conprising a one-way device

f, a s8R eStiesd sf:rﬁcthfée smal | er opening, said one-way device

opening only to the outside at the smaller end. 48.

e a ol dine G B ot Sru B o€ s ein R fgerior o
vertjcal nner to the superior _wall of the housing
the 10?"8?“19%@? scHon Hruchye opedirslgsecand, orfhirdy st em of clai m

48, further conprising: e. a wall at the snaller

openi\ Ve lsaergy eaptarstsystem, eomprimngnt i al |y verti cal

manner to the _
a. a buoy-like object that captures energy from its movement on the waves,
b. a flow deflection structure functionally adjacent to the buoy-like object.
¢. a generator connected to the system, operative to generate energy from the motion of the
object.

73. A wave energy capture system, comprising:

a. a buoy-like object that captures energy from its movement on the waves,
b. a fixed connection point above or below the surface of the fluid,

c.a long structure connecting the buoy-like object to the fixed connection point, said long

structure not fixed in a vertical orientation,




superior wall of the housing for a portion of the
opening, f. a gas-providing tube attached to said
WeT/HTy38n one side of the tube and a machi nePCHAk2007/000003
mai ntai ns gas in the housing on the other side. WO
2007/ 077555 PCT/1L2007/ 000003 77 50. The system of
clai m 43, wherein the floor 8f the housi ng is the only
d. a @Bgerbr tdiRiectd@ld thel FFabmDBpdaNG fo bl t i
%1. The system of claim 4%, wher eéé%kﬂat cﬁigraésy?&%%éb%%mmndthe
objebd1e side walls narrows frominlet to outlet. 52. The
system of claim43, wherein at | east one of the

hoygi llsds.wngzshaped. .53. The systemof claim
43?2'\13(11%rsm§ﬁmtqf§f%@rﬁﬁg‘?&oﬁl’r{%'housi ng is the only
one of the side walls that is w ng-shaped. 54. A

e. a siugreholdmg thecrangsionpein ebowg the lavel ofdhewerwsng: a. a
central housing, a. at |east one paddl e wheel with at
| ed5tA systenp it ¢hergy septaccHedn waves compesitg:al  housi ng,
with an internal extension of the paddle, c. a

a.arodntrol systemthat adjusts the length of the
ext ensi on of each paddl e peripheral to the housing,

b. a loakid @@ﬁgrﬁlglpam&]gépog{)er ative to increase the length
of t-ﬁe extension for larger wave anplitudes and

o o 28! G ent et DR Sy oo 0 Bt ot B s gp g et
first vertical structure, b. at |east one

e
mthl&ﬁ%@thgm’?%l |y horizontal connecting piece with

attachnment neans on_both ends, <c¢. at |east a second

d- a watsritghtguide thefsppreundgiseilandd to the hori zont al
connecting piece, d. said horizontal piece operative
t 0/ 6e Anrepergy tiloav daphwe systen,Seompnidinger t i cal st ruct ures,

e. an energy capture device attached to the second

a. at leasttd st AowIdedettion sthiburd iR 183EAE AR\ subbtAhtiAlIS Facing the direction
wherein the first vertical structure is attached %o

ofenérgﬁﬂgﬁrihlﬂlex_ézis The system of claimb55, wherein the
I'Tst vertical structure is attached to the bottom of

f
ef. .. The stemof cl.giimb rein
b. a e Laptb Hevics Tunchifely BURED o Seifl Lo ou MeRbSSh structure
structure in or.,on the water. WO 2007/ 077555
and sugezipr o3 DY 78 59. The system of clai m 55,

wherein the energy capture device noves vertically
w74 Ehe system of claim 76, further comprising a supporting structure for the first

flow deflection structure.

78. The system of claim 77, wherein the supporting structure is in the interior of said
flow deflection structure.

| - 79. The system of claim 76, wherein the system is in the water.

80. The system of claim 76, further comprising:
- ¢. at least a second flow deflection structure, of similar shape to the first flow deflection
structure; said second flow deflection structure, whose leading edge is obtuse to the direction
of energy flow in the x-axis, being inferior and functionally adjace_nt to the first flow

deflection structure.




gui ded by the second vertical structure. 60. An
infrastructure systemfor energy capture, conprising:
wad 2047/0776%t vertical structure, b. A second vVEBCTALAN7/000003

structure attached to the first vertical structure, c.
An energy capture device attached to the second
vertical structure, said se@bnd verti cal structure

noR/d. Miche\sgritieinCafl dlyimd 76, GuthedleiR GEmBEIANS of k8 veaikaP¥uppBR operates to
first vertical structure. 61. The system of claim 60,

adjudtiRS gt bhPadglé Sfar YEUE G Bt SRl Smthkbached Lo

the earth. The system of clal m 60, erein the

figstryerti re s attached fo. the t f.om of .
w5 FPECHAREL o el el ALAGET B, B34, o Rt i
the first vertical structure is attached to a
rec Yeture in or on the water. 64. An energy farm
conpri si n%: a. at least tw piles and at | east one )
crs Ibe skstem i staimAY, sdierpipthedleading edge oithe seeond flow deflection
energy capture device in the water connected to at
strucfueeads im rspbsidntinh eopgduitg , witle . thatleddias tedgn of vihe direin @ogy deflection
capture device connected' - to at |east one pile. 65.
struct@re, energy farm conprising: a. at least two piles and
at | east one crossbeam connecting said piles, b. at
| @as : ' :
o O R i R e RO TRy RERE RO ke o fiected

oner 18 ol i, SHRRRE RIS B VBT P e Srcture
measih % eaie e it e Bireibtientipeay Lot bdeBRen Deayfhat ofthe

energy capture system attached to said verti cal

second (infgtonr Bow defgotipg stry@m®555 PCT/ 112007/ 000003 79 c. a
first flow deflection structure, said structure
aB6.dllectystem dffoaimetol figther sdrnpidding:e i nferior to and
functionally adjacent to the energy capture system

a flovb Eeﬂ%%n%%bﬁfé—ﬁ&siﬁdr&h@%&g%ol @&ﬁ%h&ﬂlﬁ RofdMefedVtoCRB A &ast one

systemis in the water. . The syst’em of claim 66,

flow deHELRS st ising: d. a second flow deflection
structure interior to and functionally adjacent to the

f%;,;_s flow .deflection structure. 69. The system of
c

%?f%e?%%@%econd fl ow deflection structure

is platform : . . .
a. at least two vertical support structures, the first preceding the second in the x-axis of

encrgy flow,

~b. at Jeast one substantially rectangular flow deflection structure attached to each vertical
support structure, the Jeading edge of the flow deflection structure of the second vertical
support structure positioned in substantial vertical congruity with the trailing edge of the flow
deflection structure of the first vertical support structure.
88. The energy farm of claim 87, further comprising;
¢. a second flow deflection structure of similar size to the first, aitached to each said vertical
R support structure respectively, and located inferior to the first flow deflection structure, the

leading edge of the second flow deflection structure of the second vertical support system.




shaped. 70. The system of claim®68, further
conprising: e. athird flow deflection structure
W1eFAEsst o and functional ly adj acent to the £€TARWO7/000003
flow deflection structure, and simlar in size to
second flow defl ection strucjure. 71. The system of
claim 70, further conprisi ngig2 f. a second verti cal
beingtin sebsiargial gertzalceagsiigawith diwn aailing @dpe of e seeahdow deflection
vertical structure, said crossbeam | ocated inferior to

s&udthh%dfﬁm%twfdr@dﬂﬁﬁfﬂo ster i e hiige of the first,
second, or third. 72. wave energy capture system

CORPIASbipge =1 ,ect that captures energy
fromits n%j\r/gar%ntegg%&tnhéedﬁ%r@g%{ b. a flow deflection

St ruct functionally adjacent to the buoy-Iike

aano%‘f@tc%@mge"zceeher ator connected to the system

b. a2 .eri{kiv to, generate energy fromthe notion of the

‘ ao‘E’j“S’ etow 4 TeFfEIgie dA dimetiongly sengryity: éomphe dpvige. the upper
a. a buoy-like object that captures energy-fromits

cambyeg perionof srd ming-like stsycture facing the edenyy captute cmppoknttof the energy
above or bel ow the surface of the fluid, c. a long

captwe derdtaur e connecting the buoy-1ike object to the fixed
- connection point, said long structure not fixed in a

v eg(. iTha kysérh @R bRt 89, wﬂ&ﬁwéﬁ%ﬁﬁé@&@&ﬂ L £G4/ 000003

80 d. a generator connected td the sSystem operative
t : r . Lon. of the object. 74.°
T Sy P B RN s Sl B s Brackit e 88
st ure_ hol di.n e _connect.i on pQi nt aboye the |evel
ot b g of el %gz'@%‘?lﬁﬁ?’ﬁéﬁ’“@%éf ERPIeSist £ & SFneEHor-
WZ(‘}\&S%B conprising: a. a rod, b. a_housing coverin
p ¢ system of glaim 89gwhensisthe gring-like struatineds ewﬁnegrpo the energy
operating fromthe notion of ‘the rod to create
captugd dgyigei city, within said housing, d. a watertight

gui de that surrounds said rod. 76. An energy flow

c &gt Uhe spytemedt) clG@Ps, Ghégin Be détadc@aT the vihg ke fsh@¥ure to the
defl ection structure, its |eading edge substantially

: energf,zggﬂ,tﬁﬂ dehRedd seciion of energy flowin the x-axis,
95. The system of claim 89, wherein the energy. capture component’s center in the x-
axis is cenfered over the area of greatest acceleration superior to tﬁe wing-like structure.
96. The system of claim 89, wherein the winglike structure is attached to a
| supporting structure of the energy capture device. |
97. The system of claim 89, wherein the wing-like structure is attached to a
suppgrting structure separate from the supporting siructure of the energy capture device.
98. A paddle wheel for the capture of energy from a moving substance, comprising:
- a. acentral cylinder paraliel to the earth’s surface,
b. at least one paddle,
c. each paddle’s central portion fitting non-fixedly into a hole and guide in the central

cylinder, with a swinging arm, parallel, when retracted, to the axis of the cylinder, that

I
i . {




b. a first energy capture device functionally adjacent
to said first flow deflection structure and superior
W2001/077855t he y-axis. 77. The system of cl ai m PET{IL2007/000003

further conprising a supporting structure for the

first flow deflection st ru%%ur e. 78. The system of

claim 77, wherein the supporting structure is in the
extends terrioomorf tham Ol defeesy adefibitesft rotution tforueld sRingif@. arthf @ horizontal

system of claim 76, wherein the systemis in the :
stableair@rparalBto tHeuxiy6ft @B cHfinder ahMaktfehell WekBE point of rotation, and a

conprising: c. at least a second flow deflection

soft %a'téiﬁrl \tbfnechdl & Mk !idb ARRPGIH %ufﬂ%% F Irﬁrﬁén ] lff?f’vﬂ}e swinging arm to

defl ection structure sai d secon i on
u@p adrng edge is obtuse to the
aﬂn@f%@ﬁ%ﬁ%%wl & y flowin the x-axis, being
2§§ ior and functionally adjacent to the first flow
St VAYHCTET Y CaP T SY Sty S Ompping 7 7555
PCT/11.2007/000003 81 81. The system of cl aim 76,

2. an\GRYIEE CAptErerRysiRmitlon genstatorer t i cal support operates to
adj ust the height and angle of at least the first flow

b. andeérgy captore cohmpontntiof sail 2nerfh eapin®lsy sl sAid admipoifent being the part
wherein at least the first flow deflection structure

that da; turd’sQEéai&gb} ar. 83. The system of claim80, wherein
the | eading edge of the second fl ow deflection

o aSHp U Bt S AR ORI LW S o
f cl 80, wh both fl d
B B B S ST
vvherergpthe sl ope of the first flow deflection

adjacgyt o, s3i ’écrg}‘rﬁﬁgﬂﬁeé’ﬁm%?ﬁtr ts |eading edge in the
direction of energy flowis | ess obtuse than that of

t H80. Bsoeysign ofrelaim ), whetcomthetating system is tingsthaped, wath the upper
The system of claim 76, further conprising: a flow

cambddﬁbiﬁgtﬁﬁﬂhe%ﬁd&pﬁmﬁ@ewi tioning control
el ectronically connected to the at |east one flow

debl.ethd ORirs tdruGkiie99, Sfherdil tﬁQt‘f s%‘ % W is {1& ﬁ]{g\;}&a{ on the

a. at least two vertrcal suppor ctures,

e AL 9 D5nERRCI O Hl atrg,susrsrr%r&dazer i

structure attached to each verti cal
surfac

102. The claim of system 99, wherein the ramp system is curved upwards on the
superior surface and substantially flat on the inferior surface.

103. The system ef claim 99, wherein the ramp system’s slope decreases in
progression along the x-axis.

104. The claim of system 99, wherein the ramp system comprises at least two ramps.

105. The system of claim 99, wherein the system is placed in a liquid.

106. The system of claim 99, wherein the system is placed in a gas.

107. The system of claim 99, wherein the ramp system is placed substantially parallet

to the direction of energy flow.




support structure, the | eading edge of the flow

defl ection structure of the second vertical support

V&0 200 TMSES positioned in substantial vertical @®CTIL200t/400003
with the trailing edge of the flow deflection

structure of the first vertlcal support structure. 88.
The energy farmof claim878further conprising: c. a

s emm e |s9Me A L Rth 00 Nw AL EMGheM B P a&ameh% a§%;g)%rﬁﬂg structure of

the first, attached to each said verti cal
wﬁ ectively, and located inferior to the
thee}hfg??:% V\(/igﬁ% ection structure, the |eading edge of
ondflo ef ti cture of th econd , ..
vofof R Satmort i 85 besetng Tanh Ty Shechgd ¢S br indirectly 10
PCT/ 1 L2007/ 000003 82 being in substantial vertical

Pileseongruity with the trailing edge of the second flow
defl ection structure of the first vertical support
sybtle i systetrhfor cagptwiing er@dgy Romeveves)\comppsinge syst em
conprising: a. an energy capture device, b. a

a. a génBgitihp K?stéﬁp@%éﬂﬁfﬂe&ﬁ toepdtatchbiply Uk 6n lalsubbtastidligh@dtical movement
congruity to the device, the upper canber portion of

i [ I
of B8, il STty RIS Sfbor iy Rk, FRELHG CHR T cocrgy, and
f. wherein the systemis placed in a
meaq%i)&?xtﬁd&)eﬂng@'maé'lg@etﬁg%t em of claim89, wherei n t he
ed in a 92. stem cl ai m 89,
b. at )3t 6% 1w éﬁfﬁfﬁ&% v Bmeton e eafewe G rBpatsgy capture the

The system of claim89, wherein the wing-Iike

COCIgFt ructure is attached to the energy capture device.
94. The system of claim93, wherein the distance of

t hid InwArfipld okenesdyr captune devtices] dvenprisher: gy capt ure devi ce
is fixed. 95. The system of claim 89, wherein the

a. a r&AP Pfem CABLHN IR UBHAMMY inferfof B Sid fudclidRIbs-adpkb® tb 8t least two
centered over the area oOf greatest acceleration

devicedh8hd BEigt © the wing-1ike structure. 96. The system of
© cﬁlmgél wherein the wing |ike structure is attached

u r ture .of the ener. capture
dgé?ééh 80 R T L. et efamiaP oS AT o iquid
-like structure iis attached to a supporting
| stll1 PRETEY s EENPHERE't he supporting structure of
the energy capture device. 98. A paddl e wheel for the
a. at leagittocerstge nantyy Systemsdocated sige dybsitla i eclatempr isi diggction of
a. a central cylinder parallel to the earth's surface,

energpfloat | east one paddle, c. each paddle's central

portion fitting non-fixedly into a hole and guide in |
b. at 138 SR tdclingular ramps with edges, one ramp for each energy capture system,
wherein each said system facing the same direction of energy flow is functionally adjacent
and superior to a ramp, said ramp edges having a substantially equal height and angle to the
ramp edges of the adjacent energy capture devices.

114. An epergy capture system, comprising;

" a. a flow deflection device,

b. an energy capture component functionally adjacent to the flow deflection device,

¢. a vertical structure to which the flow deflection device is attached.




cylinder, wth a swinging arm parallel, when

retracted, to the axis of the cylinder, that WO

wWADB 0773555 PCT/ 1 L2007/ 000003 83 extends to BOTADIOE7/000003
than 90 degrees; a point of rotation for said sw nging
arm a horizontal stable armparallel to the axis of

the cylinder and attached néir the point of rotation,

angh AThs efsten B Qhinfl 14 ARRRE LoMpiGng:Ne two arms with
sufficient material for the swngihg armto extend

¢ a geﬁﬁmﬁkﬁhg.ﬁdﬁ& 95 8RS 0% defb By SeERETIY iRkl Sfucture, said
ystem ng: a. an t

conpri si enérgy capture system w

.a generator, h. an ene capture c aone of .sai
vositipdii i getirt ve funeth e Hof Lo g e e Firasq fpoture.
that captures the energy, c._ a ranp systemt{hat slopes
vell6 The fevicqpliaipamyt 14, waergin the ﬂﬁ@%ﬁﬁ@fﬂ deiee inp BAID.
distant fromthe direction of the x-axis energy flow, .
salld. Thepedgsokeiaipl B avhierdie theovertical afmattingrfits indealceyiral hole in
adj acent to said energy capture conponent. 100. The
the réiyt em of claim 99, wherein the ranp systemis
Wi ng- shaped, with the upper canber facing the energy

C 3AigU A By ARG E syshkid cotipfisinbal m of system 99, wherein

the ranp systemis ‘sl anted upwards on the superior
I I se angle to the energy flow, and is
a’“@%ﬁ!ﬁ%’?é%ﬁ%ﬁ%&“&%ﬁg’ on the inferior surface. 102. The
cl aimof system 99, wherein the ra stemis gurved
. ot JpGRArnS. BIR HEAChed e Peh Said TIBEA a s PaE i S, S8es of the
flat on the inferior surface. 103. The system of claim
uppergest jhep of Gaghheerfieahstragire pressubpigpiial yeeqniigaeus torthe edges of the
progression along the x-axis. 104. The claimof system
uppergthst mngr @fithe adjecenbvgrtisal strachuesgndiss @s fat the eesitto uppermost ramp.
ranps. 105. The system of claim 99, wherein the
SYI9DEMvirae BhraC §dtend) cambiisiugd. 106. The system of claim
99, wherein the systemis placed in a gas. f4~ 107.

a atl&#‘?hz?&ﬁfl(%m of claim99, wherein the ranp systemis
" 'placed substantially parallel to the direction of

ene £l ow. WO 2007/ 077555 RCT/ 112007/ Q00003 ., 84 108.
b. o ARG atiorpetiss rPebaoiRERIFR® PRECT bR S rLoiles e

to a supporting strycture of the energy capture
dd¢fch wave farm, comprising:

a. At least one unipile, ‘
b. A ramp,
c. A water collection area at the top of the ramp operative to direct the water downwards into
at least one turbine.
121. A system for controlling wave flows, comprising:
é. at least one superior platform,
b. an energy capture device superior and functionally adjacent to each said platform.
i22. The system of claim 121, further comprising:
¢. at least another platform inferior to each said first platform

123. The system of claim 121, wherein each said platform is rectangular.




109. The system of claim99, wherein the ranp is

attached directly or indirectly to piles. 110. A

VWQ A0FHPS capturing energy from waves, conpr PETAE200%000003
a generating system operative to generate energy from

a substantially vertical noyenent of fluid, said

system conprising a supporting structure, neans to
capRduMbetshsternné clgim 12hdurtheraomptisingonvert it into
electricity, b. at |least one flow deflection

d. exdénsiont ty Be sdib Lot atthohed iy da:iet oh at leh@ ob@aids. t o
capture the energy. 111. A field of energy capture
deyjg LESkag 12 8- NsLem substantially

TP ARG A R Ry

extendin I dl ondl |y zdj ?lcelntcI t]? at
' ' ' o112, T [ .
da feﬁ?@?ﬁmséf\f%w%ﬁééhé? B '?%étsglf?#iéfﬁ%a@#eﬁgh %ﬂb%?%é?%@%ﬁ e gevie.
i qQui 113. i, Si X ) )
b 18 B S 20 e oL . P Sl PaRsTiOn, platform i 2

relation to the direction of energy flow, b. at |east
farmisigpes wewvards obtasely toritbe digpetionedgeave flowe ranp for each

energy capture system wherein each said system

f ald7nd dybtensfarreomtiol gt wave fidws pempyisifig:ow i s

functionally adjacent and superior to a ranp, said

a. tWoRfRiBIERS plaftrg, ond YBsdrRNtddl bie f6kAbr, N1 MhbbRBS angle to the
angle to the ranp edges of the adjacent energy

oncof 85, BY S S e Oy RPN B s,
o S8 UE SR RRFM: SABS'S5080L 56 BERRLLP Al Rl oot

the flow deflection device is attached. 1 - -
platform, . _ ... C e WO 2007/ 077555

PCT/ 1 L2007/ 000003 85 115. The system of claim 114,

f U28hérsygemyfor ennirglling wavefsis; campuigingievi ce at t ached
to the flow defl ection device and vertical structure,

a. an Si@rgy cpomededoe,ng devi ce operative to nove the flow
defl ection device on the vertical structure. 116. The

b. a nH€6bfReRbr &drloe 14, wherein the flow deflection
device is a ran‘p_.’ 117. The device of claim 116, .

c.a Iﬁ&?&ﬁ{ Hﬁél?cﬁ‘ &0t 'eﬁgjgysctaﬂﬁ% ldt[:x?icé L& chhbShdd 19)? gztliﬁaéontroﬂer, said
ole’in e ranp. ‘
platform operative to remain at a point less than or equal to the ratio of the height of the wave
to the length of the wave of 1/7.

129. A system for controlling wave ﬂows,'compﬁsiﬁg:
a. an energy capture device,

b. a platform inferior to the energy capture device and placed at a point less than or equal to

the ratio of the height of the wave to the length of the wave of 1/7 for at least .01% of waves

1

in that location.

130. A device for capturing wave energy adjacent fo the floor of the fluid,

comprising:




118. A wave farm system conprising: a. at least two
vertical structures, b. at |east one ranp attached to
wanm7/68535 vertical structure, wherein the edg@eT@k200H0003
uppernost ranp of each vertical structure are
substantially contiguous to the edges of the

uppernost ranp of the adj acéfit vertical structures,

a. atdeudt 61 PAdfeOwith B eubkeatiiallP verBiBAr AR SthrficEhid pdddle oferi@iéeto move
farm system conprising: a. at least two piles, b. a

subsfabﬂﬁl#dﬁc{fdz%ﬁfah n structure attached around at |east two
of thHe farmo

I ’ piles. I 120. A wave farm conpri sing:
Al . i pi . A .
b gl S8 ey s SRR
Do 5T Il Jevidan Gaine S hersin giar B8 of oatid 0 s b g axificial

a. at least one superior platform b. an energy .

platfermiilie strepérece superior and functional |y adjacent to
each said platform 122. The systemof claim 121,
f ut3h &he devipe bBélaign 120, vierdie dxtdeptiodfithe fipidat Bpproximately 1/20 or
inferior to each said first platform 123. The system

less $Xfth€Wwatdenb®d, Wherein each said platformis
rectangul ar. WO 2007/ 077555 PCT/ 1L2007/ 000003 86 124.

Th . ' 23 af . i'sing: d.
ex éﬁgﬁﬁﬁ@?{?ﬁ%ﬂgﬁ‘a p Sﬁﬁ%ﬁﬂgﬁézl Bs hi nges on
o a Pyl nediiye o ool d6E e ratiehe plat Py g Arobepelipyppproximately

to each _said platformand each said energy capture

1/20 gpigsyaf the ?@veﬁﬁgths%tb% Rt ot substantislly hogrepie] wayes thatygpve back
the first said superior platformin a farm sl opes

and forshvavitiin thb vertichyheight phsaidipadsldd.i on of wave flow 127. A
system for controlling wave flows, conprising: a. two -
r eigdangubairfape addr@y sapiuredevise|Rempaikingnd one inferi or,
at an obtuse angle to the oncomng flow, with the

a.a ﬂg&&g vﬂilféel? @8 sof the: iR %\?Eﬂ&t’?&dﬁly 866 Mhork ShPsckibRers above

[

t | east Oone energy pture device superior to and
8&%9 I ' n the superior platform 128.

theﬂkﬂgys e%%&o@%&ﬂ?f?@zha&% wave flows, conpri sing:

b. a generator, operating from the spinning of the paddle wheel.

135. The device of claim 134, wherein the diameter of the paddle wheel is
less than the amplitude of the wave.
136. A system for the capture of energy, the system comprising:
a. a substantially y-axis first supporting structure,
b. a first y-axis rod inserted into said first supporting structure
c. a first energy capture device that operates to generate electricity from y-axis motion of the
rod, said first energy capture device connected to said first rod and first supporting structure,
d. a non-parallel second structure, ﬁxediy connected to said first rod,
e. Said second structure translates vertical motion to said first rod.

137. The system of claim 136, further comprising:




a. an energy capture device, b. a m croprocessor

controller, c. a platforminferior to the energy
wapbawsskevi ce and control l ed by said control PET/LIAT/AD0003

pl atform operative to remain at a point |ess than or

equal to the ratio of the height of the wave to the

| ength of the wave of 1/7. B9, A system f or

f. AGRBddOdrlek A0 capmne dEbi@&\fiznchﬁﬁﬁ@&' gehétfor aBachil t6 /RS S¢ond supporting

capture device, b. a platforminferior to the energy
t { ;
sﬂ'uéét@rga%gu? (S)&%Yl %ﬁe Blh]?ec&ﬂn& ca tl%ﬁfgr%ne eﬁ vgva @6;:[1 29'511 1 d1rect10n to

the ene(%ﬁ of @ge vvave of 1/7 for at |east.01% of vvaves
A PREEY P8BS F67Ce- 130, A device for capturing wave

ene yadjacent to the floor of the fluid, )

Condh I EeRySemE LTy by beretche eeu AmStRRgture devics ifa paddle
| east one paddle with a substantially vertical flat

whedur f ace, sai d paddl e operative to nove substantially
hori zontally, b. a generator, operative to create
el £39. Theisysterhrof olairh & 3 6pviesgin thedihphtie a pexastirally dafing Tloe field.
device of claim 131, wherein the floor of the fluid is

f ot sE Ry ¢ isk@pSdriiHe bii@ure §S Positioned
The devi Cg@tg?ﬁgﬂ e{%ﬁ% W%ﬁgﬁ%g dleJ%(%h %f th ee %031 one

relatfv]e%ﬁl %tﬁg&%%%l mately 1/20 or less of the

wave The device of claim 131, further

B;ﬁrh ITi'FnSgFF faqlc'onﬁqo :V{ng{‘fgle ?tgeg{r g%févssmta e rcﬁaérﬁ ds yosﬂmned

1/ 20 or Iess of the wavel ength, at the poi nt of
relatiyg posthgsea BP9 hori zontal waves that nove back and
forth wwthin the vertical height of said paddle. 134.
A BibJbe Spstemadetam Bapwhereindbe fivs andcsatpnﬂdﬂupg)rtmg stanctures are
paddl e wheel, weighted so that its superior paddle is

substamtidIB, r};dﬁaﬁufﬁ centineters above the fluid surface

at all points of the wave, b. a generator, operating

E?f‘% TRESERSL 81"8?%5 s @?ﬁ%‘%@g Bl %&E%a%'é’?f&’ﬁ@:&“
o4 R bRl ph et LRk, et s o4 B BB SR s

"" 1%%b & Cystam of ctiim 138, wherein the Ri2sts suporiing Sruche is rotatable on

its own axis.

146. The system of claim 136, wherein the y-axis supporting structure is rotatable on
its own a)us

147. The system of claim 136, wherein said system is inserted into a substantially
fluid environment.

148. The system of claim 136, wherein said second energy capture device floats on
‘the surface of a fluid.

149. The system of claim 136, wherein the second rod connects paddle wheels on

cach side of the y-axis structure.




b. a first y-axis rod inserted into said first

supporting structure c. a first energy capture device
Wohmh7/o7essat es to generate electricity from y- BERTSL2007/000003

notion of the rod, said first energy capture device

connected to said first rod and first supporting

structure, d. a non-parallé second structure,

fi x50l The GORAR G eRirh 36,3k Kbrbih iR saRhunther SPpAHIRSHBRE are present
structure translates vertical notion to said first

ide ofdfe v- m of claim 136, further
OHC%%%"pdrei Si n%?%s% 077555 PCT/IL2007/ 000003 88 f. A

se ener. gy .capt ur. vi ce includin enerat,or .
o 150 1 s S 0 o Eh G rbrigte ethish afipas b IRy ws support
second_energy capture device capturjng energy in a
and yragls %mhe@%yaherﬁééw g vementofdhs yraxis redhis geélapt ure
device. 138. The system of claim 136, wherein the )
set@hdhe spsteny of dlpinu 1 36, véheraie thiesy-axip stiutinges condgdt in 21B3@xis.
The system of claim 136, wherein the input is a
t engio Tak kystamabftlagn 136) fufilied l8mpridi4@. The system of
clai m 136, wherein the y-axis supporting structure is

at leRP8hd IONWNediRhallMard Bravher&@ thd oMb oG vindfike sthi@ure, a ramp,

system of claim 136, wherein the y-aXis supporting
| [ i Liopned relati h

or 2 ShBUERHES of 8 BB ALRERIESIAIKE, BR: 1 ReBBR pbfiluh he lower

secpnd .s rti.ng structures are substantjally
surfafE SER 7 SRR ha i B3 6 S2eoih Gperdy SR SS U ehier ei

the x-axis bar is rotatable on its own axis. 144. The

syb¥e ihosystmphslaigsl 36 hiather gompdsigeiaxi s bar i s

rotatable on its own axis. 145. The systemof claim )
a mictG@ocasharanidrieyive akached g0 saig pystemrthatstontrols theorisntation of the said

rotatable on its own axis. 146. The system of claim

systethdd itehpbiertdid » yoaddrorsAlx@er ting structure is
rotatable on its own axis. 147. The systemof claim

1 . . . ted |
silggi ﬁ%ﬁ%@?ﬁ?ﬁ%ﬁﬁ%ﬁ?{&§48{ ngrgeasyst em of
an aiprfifhe fens REinBlihes B 0 PP Piborth SRetle 6y e -

cl.aim 136, wherein the second rod connects paddl e
SUPPGRRRSPEIHHS each side of the y-axis structure. WO

2007/ 077555 PCT/1L2007/ 000003 . . )
156. The system of claim 155, wherein the second y-axis supporting structure is

attached to the bottom of a body of liquid.
157. The system of claim 155, wherein said attachment means operates to move the
first y-axis supporting structure vertically and/or horizontally.
158. A polypile system for capturing energy in a body of water, comprising:
a. a first energy capture system, whose base is the highest in the system,
b. a second energy capture system, whose top is lower than the first y-axis structure, -
c a first attachment mechanism, |

d. a second attachment mechanism,




89 150. The system of claim 136, wherein the sane

nunber of paddle wheels are present on each side of
Whmoyerdsiss structure. 151. The cl ai m of syst eRCLAG007/060603
further conprising a catch nmeans on the y-axis support
and y-axis rod, whereby the y-axis novenent of the
y-axis rod is limted. 152. 9%/'he system of cl ai m 136,

e. a Lhthudiie, ¥ithbd 1 hd! Gk drosaaphirb tsystBmaby 1R fiSst attachment
53. The system of claim 136, Turther Conprising: at

mecHaffR zﬂg? Sitddn@ 1 %%( SEddnQ et e‘,%pg&rrg asﬁpgt%ﬁ\l\%# ftfééj Rdoll§ attachment

group a W ng-l1ke struct
mecc:onbi nation of a ranp and wing-like structure, that is
A8¥5k ed underneath the Iower surface of and in
fg{nﬁt' nal conﬁr ujti to the second energy ctapture L
delPe Lhe gystem ohelaw 158 whsrein pheast ong of therqngegy capture devices is a
conprising: a mcroprocessor and device attached to
- paddlegifgeldayiaem t hat controls the orientation of the said
systemand its conponents in x, y, and/or -z axes. 155.
THe0s ¥h¢ sysiaah of tlaimm158Gconiptsidgedt lepipihifd agrgy@tapture device at a
attachment nmeans connecting the first y-axis
loweSheRg tiantHe SIHHEEMESy spnRe SREQNT Y-axis supporting
structure. 156. The%y%?gm of claim 155, wherein the i
S n -axks. S [ S re ds...at t : .
bgt%?ber%h\éfggslt odé/ip%%i E%dwh ich Ss",‘“i/‘fgtaem 0 Q‘&’%Fé%m‘sm 1
155,., wher ei.n, sai d attachnent neans operates to nove
‘elecu'f)wgaﬂsf?qngf’h?/d'axi s supporting structure vertically
and/or horizontally. 158. A polypile systemfor
c APL U RYC SEr GgTaY PARMD BKpTesT, oREPESIingconpri sing:  a. a
first energy capture system whose base is the highest
a. at leastttive ‘smipiletrsydbema withomedindpibe yyrizoatal energy gaptar system spaced
whose top is lower than the first y-axis structure,
horizahtally &ipars fromt thacbABRt hoHEMRAl Gfitnsibn 6F 5€68jadent unipile horizontal
attachnment nechanism WO 200 7/0 7 7555

enerﬁ%ﬁg%?&gﬁ%@%&pp@. a y-axis structure, attached

tothe Tirst energy Tapture systemby the first

a hani s nd at.tached.to.t.he secon
o AR HERren 28 AR TRAS WhePih 360 byt (G pibure systems are
chani sm_ 159. The_ system of c¢claim 158, wherein at

adj“Stg@‘aéq thgpr origniatipprelive 49 theappverloWevi ces is a paddl e
wheel device. 160. The system of claim 158, conprising
ai 64 dawavefapnicner gy wenvpysion pustane, comprisingat a

a. at least two uﬁipiles,
b. a ramp system atiached to the y-axis structure of each unipile.

| 165. The system of claim 164, wherein each ramp extends in a substantially
‘horizontal axis at least to the substantially outermost horizontal points of the unipiles and
their attachments.

166. A system for preventing ice on the surface of the water surounding a wave

'farm, comprising:
a. at least two substantially fixed surface st‘ructures, and surroﬁnding at least one energy

capture device,




| ower hei ght than the second energy capture system
161. The system of cl aim 158, wherein each said
WAQ I4EPHERt mechanismis el ectronical ly contr 8CTaK2007/600003
162. A wave farm energy capture system conprising: a.
at |east two "unipile" systgps with one unipile
hori zontal energy capture system spaced horizontally
b. atdenast ong hesging Iseudinge; hergtecied ¢ zankt Btedoutfassitowtué and placed below
adj acent wunipile horizontal energy capture system of
and érhéhe sarficetof e wadte3. The system of claim 162, wherein
the horizontal energy capture systens are adjustable

| N16NGhE sPiid BF birk 166, FufthdrBmpfsibhe wave flow. 164. A
wave farm energy conversion sySsteny conprising: a. at

i 0l i th
c. A RS RCHDE g, BT, BUTRERBEASORAE
GE IR SNEECEREE NG AT

substantial ]y, outernost horizontal points of the

2. anGRETEY |caruReigvice gappecteditn 8 IgRRGEIST. 166. A system for
preventing ice on the surface of the water surrounding

b. a fiptattonalevica comnectedio it geygerator-eatrgly eapttiret dewice combination,
substantially fixed surface structures, and

c. a midropestashon gparhtiveas Shntoslahefletgyn de&ady ur e devi ce, WO
2007/ 077555 PCT/1L2007/000003 91 b. at |east one

hegdol MHe SY4thi6 LA Gaint 6] SoREEn tRe ﬁﬁ&{iﬂxfoic&‘s%& &%Jnﬁ&&%% to sensors

structure” and placed bélow and on the surface of

ot S A5 08 L3Rl RO oL Bl g s v

rsing:
ttached,to., the fixed surface structures. 168. A
SPeec@?%‘?@’ﬁY?%‘F“@ﬁ’é‘rgy capture on a |iquid surface,
cggpri sing: a. an_energy capture device connected to a
gekT8r Zhoypystasn of claint KO vilersay instuetions era witten ontpethe memory of
generator-energy capture device conbination, c¢. a
the mitopopessoe @b pdmpe thet anueurtt efdiviationl int feofdantatiithninput from the
devi ce. 169. The system of claim 168, wherein the
sensofd. Cr oprocessor is connected to sensors obtaining data
drawn fromthe group of wave anplitude, device height

| R 7§ h’?hé"%tr%f‘e(ﬁ)z} 012’?1%&11 lﬁg e@ﬂe\l{lﬁﬁrthmyeewﬁéél %?.&EIQQS gge;&ergy capture

The syst arm 169, erefn instructions

P . Wwitten onto the nenory of
evice.

172. The system of claim 171, wherein the flotation device elevates the paddle wheel
.system so that its point of rotation remains in the gas above the fluid surface.
173. A system for the control of a wave energy capture system, comprising:
4. a wave energy capture system,
b. a flow deflection device functionally adjacent to said wave energy capture system,
¢. a microprocessor operative to sense and control the position of the flow deflection device.
174. The system of claim 173, wherein the microprocessor’s memory contains

instructions operative to control the flow deflection device’s position based on input of at




the m croprocessor that adjust the anmount of flotation

in accordance with input fromthe sensors. 171. The
woymhem7eds cl ai m 168, wherein a paddl e wheel syE€T&R0DFE000003
the energy capture device. 172. The systemof claim

171, wherein the flotation device elevates the paddl e
wheel systemso that its p8fnt of rotation remains in

leasttoRg o@taﬁe BRI Ofldifarck Yidth B1f fudG6e, disfdnce Aot ShETatObnekdiecapture

control 6f a wave energy capture system conprising:

SYStngév cé@‘ﬁgn&{a’% M Qve S?Qédj b&d r#é ﬁ%laﬁb% & \/\'/];}1\7 gﬂ'rtgo%élem I on

I'ona ad] ace

11 CI OPr OCESS erative tp, sense
oY BriwRt R ieich e SRS 1 ) el s orpisng:
device. 174. The systemof claim 173, wherein the

4. 2 SERSOF WF%essor S nmenory contains instructions
operative to control the flow deflection device's

b. a mioxiptécessonamateatet tonymit frofn the séBoP BTN 77555
PCT/ 1 L2007/ 000003 92 | east one of the group of

c. an dhthpbgruksoseihe surface, distance fromthe wave
energy capture system wave anplitude, wave speed,

d. a iAREls Ad8h&tng b Hhedr féagmgcf)g,esggﬁg gﬁr?ﬁj ’?% ma%?mcésséy%&e&ﬁemmg

for the orientation ons

) croprocessor,
the et BRPEAr Bl Syt e PRI LA P ey P
energ e.system d. a_neans, connectlng to the
ﬁ?ﬁg%f@sgtﬁtﬂeéﬁ%ﬁwé%w%n& he mi croprocessor, for
orienting the energy capture systemto face the
a.aplyfprontal flow of the fluid. 176. A flow deflection
device, conprising: a. a platform b. a vertical
b. a vemtipgeuppaboneetied b witadhhmeotumenis towlenplatforni,he pl atform
c. a holeinthe mddle of said platform wth said
c. a Holélch ehd eligdis Wi AU diatBrrh N@ith &dald ﬁﬁhdteweﬁounaﬁ?g the vertical
The device of claim 176, wherein said hole is

spp?t“ff'c' ently large to enable tilting of the platform
ess than 90 degrees W t hout i npedance fromthe

\Y; stru t her che tr cture
37 R i B Pt i hoB S SIS o GG tieing
cl.aim 176 wher ei n the sai d hol e has an ext ensi on on
of the giatfogmgless tham PP clegtses Vither gapeden Ao thei veptioah stretiurp gud other
platformin a direction w thout inpedance fromthe '
attache@strictares and sagd attashuagk ro¢ane areanvwazbld st ruct ures and
' said attachnent means are noveabl e.
178. The device of claim 176, wherein the said hole has an extension on one side

sufficiently large to enable tilting of the platform in a direction without impedance from the
vertical structure and other attached structures and said attachment means are moveable.

179. A system for the capture of energy from waves, comprising:
a. a vertical generating system, operative to generate energy from a substantially vertical
movement of fluid, said system comprising a supporting structure, means to capture the
energy, and means to convert it into electricity,
b. said means comprises an object floating on the waves and moving vertically,

¢. a ramp inferior to and functionatly adjacent to said means.




179. A systemfor the capture of energy from waves,
conprising: a. a vertical generating system operative
wWon0gwemesst e energy froma substantially verti BEFIL2007/000003

novenent of fluid, said systemconprising a supporting
structure, nmeans to capturegghe energy, and neans to
convert it into electricity,”b. said neans conprises
an1gmjme sydtén af clain 079, thehsvavaprising: Movi ng vertical |y,

c. aranp inferior to and functionally adjacent to

a. seRPiEFhpTERRE :al@2QRY HATIERT BETE eROUTH0000%:cc93 180,

The System of claim 179, Turther conprising: d. said
. P . | t 3 t

e. @ bl 55 10R0 Raddal 06 URKRLERONE hp, B Y Eh&Rsing o

i mredi gt e superior to the ranp, said system
leaStﬁBEQ@é@?ng%{t | east one paddl e wheel. 181. A system

for capturing energy, conprising: a. An energy capture

delflc & ®: ARpLeTiRS TS SAIRUISRE'S notion, b. At

| east a second energy capture device capturing energy
a. Arf enengyeaprire denitd capturing efergyriiec Kraxis metiovgen the first

and second devices that translates notion of the first

b. Atdesst & Secoh@ ehidiBy 888@BAeviES aptliies Sntsdeffv@ly-oliaunotidl ],
wherein the source of energy is waves. 183. A system

c. A ESneS@Rt B B0 8k Yind SQBRA 1SYiBEk thht dRsiates WMBion of the first device
connected energy capture devices that nove in at

tothé east two separate directions sinultaneously with a
c%ﬁﬁlé%ti on between the first and second devi ces that

translates notjiqn fr the first devi.ce to.the
s he gepsem af i 1 B SYHeLejR s FORESE OF FRETER IS of
energy, conprising: a. A systemfor the capture of
s UkSSt Armystaml fpr paptiringrensteyreompesing aljeash iy seraleried engrgy capture
capture of substantially vertical novenent, c. A
deviceorhscinoos ibeit \iewh tivbesepamatt daedione cimdtsyststyevitthat connection
translates notion fromthe first device to the
betwSRCHROfrse 8Ad sbeonSARAReE Ghat! RgnIABY HoBoRfr@RahEYirst device to the
conprising: a. A systemfor the capture of
ubstantially Iinear novenent, b. A systemfor the

ecoml: : .
5 capture of substantially rotational novenent, c. A

C ection petween .t first and second devices that
¢ AR geBelbE ey Bt fondfi e PRerEY, GRHETg: por . 136,
A system of glcr)wer %ene[ati on, conpri sing:

a. A systein for the capture of substantially horizontal movemen

b. A system for the capture of substantially vertical movement,
¢. A connection between the first and second systems that translates motion from the first
device to the second.
185. A system for the capture of energy, comprising:
a. A system for the capture of substantially linear movement,
b. A system for the capture of substantially rotational movement,
¢. A connection between the first and second devices that translates motion from one system
to the other.

186. A system of power generation, comprising:




WD 2007/ 077555 PCT/ L2007/ 000003 94 a. an energy
capture device in a liquid, b. a flow deflection

WA Te7753% functional contiguity to the ener gyPCEBLAPEHIC0003
device. 187. A nmethod of nmaintaining an energy capture
device on the surface of a wave, conprising: a.

pl aci ng an energy capture dévice with at |east one

a. anRA&ldl @aptarel de@ick e liguid, b. orienting sai'd device
towards the fluid flow, c. floating said device in the

b.a ﬂdfvﬂ Héifbotbh Bedit ShathQonIERREzSB fo1BE edddsy J:d%‘ﬁﬁé Heﬁ@é. nt

of the energy capture 1s |ocdated superior to the

ha | nt e wave' ' n jeOr. i
or 1972 Rl p b BGUHE YR T pbilE BB oh i TRERL I wave
installing the appropriate height of the piston
comp§fifonent of a unipile, conprising: a. collecting
data for wave anplitude and ocean depth in a_specific
a. placHen; eanr,gmapmr%vmemﬁgattlmt tred pAddledn thenéguidist on
component so that the fully extended hei ght of the:
b. oripnt&tgmaidcdevineriewsrds shegihddiflew, t han or equal to the
anpl i tude of 95% of the waves in that |ocation. 189.

c. flodvinpiaiPdevide i MkeRlidliid O/ itRERCLATION 1BERE Y tHat ¥ 18Wes POIYYS the cnergy
capture device in the water, conprising: a. setting

capttl?dn}sqg@art&y g @g&ﬁog:\l}vg gé]ﬁ@g)é ?&n{ Bﬁgl%&t/&%%f éﬁﬁ}?{%&{]ﬂd the majority of

adj acent t I on evice | ocat | on

of . t he . fastest flow of kinetic energy. 190. A nethod
eaChB%ddieoﬁtbF@W@ﬁéu‘-\{if\efES in a wave farm conprising: a.

setting the hefght_ of ranp ipn a ve er devi ce

o BB ArrcHhoop LRGP PRRRTEe hrAght otidhe Pitop; expapppent of a

_ breaking of the wave in accordance with the formula

unipileogompriaag: br eaki ng at hei ght/wavel engt h being greater

than or equal to 1/7. 191. A nethod of increasing the
a. colothhg datal forafaveavgdinide andvass depthiin aspogific dcatjon,El WO

2007/ 077555 PCT/ | L2007/ 000003 95 a. setting the depth
b. deRimBidgMER HeldhoF iR Sidfohdcmpdhent! ® ﬂﬁh@ﬁl@sﬁﬂlﬁ Qkf¥hdédhéght of the

) wave energy systemor farmto |less than the anplitude
. 0 | . o 5 .
pistorbor AP 1 Breatk? fanbo EHAE fy Bl BhARLANOFWshd B She waves in that

.conpri si ng:
loca’aon.Wp 9 ‘

189. Al‘ method of obtaining maximum energy from an energy capture device in the
water, comprising:
* a. setting an energy capture device in the water functionally adjacent to a flow deflection
- device in the location of the fastest flow of kinetic energy.

190. A method of controlling waves in a wave farm, comprising:
a. setting the height of a ramp in a wave energy device or farm 111 relation to the wave
amplitude to prevent breaking of the wave in accordance with the formula for waves

breaking at height/wavelength being greater than or equal to 1/7.

191. A method of increasing the amplitude of waves in a wave farm, cdmprising:




a. determning the vertical spacing of energy capture

devi ces on vertical structures placed in the water
WALWOT/I7P§ t o paraneters chosen fromthe groupP6T/IL2607/006003
real -time water conditions such as wave speed, wave

wavel engt h, and wave hei ght; w nd speed; and typi cal

diurnal and seasonal data &h water conditions, w nd

a. sefRE Bth deRifofMPMe ithdiRfacd 3its HiehRt el Bfa WikeS @Blygstem or

energy capture froma flow of energy, conprising: a.

farm 't ?thjgtt@a%ﬁ Jefdgelbon structure in functional

con I gu n energy capture device, b. pomerlng a

1ol IR TCRI TN A

of .claim 193, wherein the said ener gy capture device
comprings the water. 196. A nethod of increasing power
out put from waves, conprising: a. placing a paddle
a. detetremingnin vertical spasingofengrgyl ¢hpturerdiyices hp vertichhgfmcgires placed in
the fluid, b. collecting real-tine data on wave

the vﬁfﬂilabédtdﬁgit@ phiathetire shadkn o tha g heeltime water conditions such
adjusting the paddle length to wave anplitude, wherein

as W&@s&b@”ﬁ'ﬁ@é w‘é@el&ﬁﬁh,pﬁﬂglu?ve $b1oUE twine dpSed;emd HPRAl Efienal and

anpl'i tude of the wave A met hod for the capture

seasofhl B d&ng%arf f SdRaTbHE Swin Jd, Shd ol

providi ng an energy’ cap e conponen on or near t he

S tatrn t he ener a onponent from
ﬁ@gn%@%ﬁqﬂ%ﬁa Injicesioy CReEAAPBIAEOHR HE A SO AL
waves, c. rotating a rod attached to the energ

a. locgting aﬂewci@ﬂ%wersﬁup eindundionglsontiggity f;@ra@&aerga@apﬁﬂe device,
electricity in the generator and its housing, 5 WO

b. poRafivy DZatstBorRdil bdi@ MO, 000003 96 e. noving a vertical
structure, using the vertical notion of the system

CQ9g| Bhd Methed of flaim 193 Sitegein @& Rsvisdtom koskveand ener gy
capture device, on the wave, f. generating electricity

| 093, PRGABALGEPELAL 953, RREEhL i kald &fé}%}l% Ry EE@E\% is$h the water.

t he vertlcaP structure.” 198. The nethod of claim 19

e capture onent a
&ﬂé@#a@@@“ R Suf RO v i ©
conpri sin providing at_|eas flow deflection
a. plaging appddle Whe Wherlcvith Allpas) oRgpaddis, d%b%cﬁ@rfjrrer%fd the fid,
enerating systemon the surface. 200. The net hod of
b coll%lcgngneabﬂmefdatatmwa\mmhtgdmg the area of the paddle wheel,

c. adjusting the paddle length to wave amplitude, wherein the diameter of the paddle
structure is less than the amplitude of the wave.

197. A method for the capture of energy from waves, comprising the steps of:
a. providing an energy capiure component on or near the surface,
b. rotating the energy capture component from the horizontal and/or rotational rnovement of
the waves,
¢. rotating a rod attached to the energy capture component in a generator,

d. producing electricity in the generator and ifs housing,




h. providing at |east one ranp inferior to the first
generating system 201. A nethod of capturing energy
WO 0T/009%8s, conprising: a. providing an ener gyCEapR00T/p0003
devi ce responsive to the horizontal /rotational
novenent of waves, b. providing a sensor obtaining
data on the direction of th&waves, c. orienting the

e. mVihe &l vetcAfstltubire NRMBYhe ARIHHAE ntMnCEF AECHERIN) Gohdsting of the
data on wave direction. 202. A nethod of éxposing a

hous B B P R Ser Pl QR bR, 0ot ol

dge of, th ddl ._attachi t ddl e t .
£ sofierioa o soipnd epstatof PRy Aal B usrae o4 e vertical
when superior to the horizontal, e. extending a

SWUCEGdl e automatical |y when inferior to the horizontal.
203. A nethod of obtaining energy from waves,
c di?8r iThe mpthed obelainm dPRgwhereiantbe gpergyptaptuze demporenb is a paddle
or near the wave surface, WO 2007/077555

wheePCTI | L2007/ 000003 97 b. increasing the flow velocity
with a flow deflection structure functionally adjacent

t Q99 NEhe PBALAYBS S8R YOB HRhEr 68mpfisings 0duci ng
electricity fromthe energy cagture device. 204. A

o RAEA08 oD RS L S SR B it secring

attachi ng a generator operating fromits vertical
systewiﬁ;eﬂ{r&cg. attaching a separate energy capture

device to the vertical structure on or adjacent to the

s @bP9.alhe method phelaian hY . Eigher poPESIngT om t he gener at or .
205. The nethod of claim 204, wherein the energy

h. provaimg atdeagtoncramipsinferipaibdhe fivsh gederatirFsted. met hod f or
the capture of energy from waves, conprising: a.

pRALi A ghettibdiTebshirifa Blidis P iroAvkaRs Mbndirisipar the wave
surface, b. connecting the energy capture device to a

a. provRhg &n eﬁérg?‘ic%ﬁge BeviQ fég%@ﬂs GBI 88 HoB 258/ SRB0AM movement of
capture devlice on one si and to the rod on the

waveP! her side, said rod operative to nove vertically at
the joint, d. attaching at |east one generator system

tQ.the other side of said rod, operative to generate

b. pro s pbtaing datp on thy dipgclion gfthe waves,

¢. orienting the direction of the energy capture device according to data on wave direction.
202. A method of exposing a paddle on a paddle wheel, comprising:

a. constructing a paddle of flexible size,

b. weighting the external edge of the paddle,

¢. attaching the paddle to a central cylinder,

d. retracting a paddle automatically when superior to the horizontal,

e. extending a paddle automatically when inferior to the horizontal.
203. A method of obtaining energy from waves, comprising:

a. providing an energy capture device on or near the wave surface,




e. producing electricity fromthe generator. 207. A
nmet hod for the capture of wave energy, conprising: a.
WO 2070753t | east one fl ow defl ection device PCI/IL2007/000003
functionally adjacent to an energy capture device.
208. The nmethod of claim 2079,7 wherein the flow
defl ection device is a ranp.” 209. The nethod of claim
b. in2@¥asinghies Bow weheitgvetlgy floapdeficetioe giroauiesfunctipadilly edjacent to the
wheel . 210. A nethod of increasing paddl e wheel
ener%gae efdevige,a flow ng substance, conprising: WO
007/ 077555 PCT/1L2007/ 000003 98 a. providing a

c. prggg%%,gedg\ﬁﬁagy f‘r&nttﬁl?erfeb%i’(@a ?n.g ybstance, wherein the

e presénts a con ace to and curves away from

th comng . flowfromth addl.-e wheel center to at
| o204 A RO Gor B erybien R et o Wy, SR ine:
erj phery_has a piece facing the flow that is
a. Preyfige fe SIS center. 211. A nmethod of decreasing
resi stance on the return trip of a paddl e whee
b. attggling meenaggapepesating: fram it verjicali mevemephddl e on a
rotating structure with nmeans for the paddle to slip |,
c. atfachingd sparaferemergyt daptfodedcoto greawdrtisal s@idurefomret hdjdeent to the
of decreasing resistance on the return trip of a
surfaB@ddl e wheel system connected to a generator,
conprising: a. shielding the paddles on their return
' . s #gﬁ i ntai ning an energy capture
d;m%%%?ggﬁé%mg@ e3|?%§¥%éggﬁ'relative to the surface of
a j C ri.si ng..a._attachi ng a wei ght, adj ust i
et TR o Sl 20 e B e S S8 e P Rt wheel.
214. A nmethod of maintaining an energy capture device
at209. Aasrihedfordhs ¢apREe gt eupsdt BOMIVAEHSOMPESBEL] si ng: a.
attaching a wei ght adjusting nechanismto the housing
a. plagingtdneenergyregyturcadatviceende wearthe MhSe stifaseret hod of claim
214, wherein the energy capture, device is |ocated
b. cotmectih® thetenergyaugure’deficedo ARdd)0od of adj usting a paddle
wheel to capture the areas of greatest energy in a

c. prd’@éiﬁﬁ% aGORP hitRhiM todhe ?ﬁ%%%ﬁ&e%@ic@oh%’é%ﬂe%d&ﬁ%e rod on the

paddles froma Centra sing for ditfferent sizes of

other\ggdvﬁ;%'i% Iroﬁdéb?pera]c-igg e gerﬁéalﬁrl ' i further

d. attaching at least one generator system to the other side of said rod, operative to generate

energy from the motion of the rod,
e. producing electricity from the generator.
207. A method for the capture of wave energy, comprising:
a. placing‘ at least one flow deflection device functionally adjacent to an energy capture
device.
208. The method of claim 207, wherein the flow deflection device is a ramp.
209. The method of claim 207, wherein the energy capture device is a paddle wheel.

210. A method of increasing paddle wheel torque from a flowing substance,

comprising:




b. providing a control system operative to increase
the length of the extension for |arger wave
WA r/o1I8%s and decrease it for snaller wave PCT/IL2007/000003
anpl i tudes. WD 2007/077555 PCT/1L20 O 7/00 O O 03 99
-218. A nmethod for adjusting t8he hei ght of a wave
energy capture system corrpr9| sing: a. providing a
a. proeldingca badill¢ whtdl i thedflowingatbitige AWhOBRY Y peddit Preents a convex
systemto the;vertical structure, c. providing a neans

face 18 "and Gkt 120Gy Hhen R Sionfthg HIBS ﬁSABﬁ:Ttg%’ ﬁ%&acﬁé WiRelSochte b at least

on the vertical -structure.” 219. : for creating
. . f [ e ional l dj ngy .t .
mid Gelibbbh 18 ELEH, S Uitk iy, PR ol hERE e Bow te is
ro id'ncg at |least two platforns of simlar size, one
wn&'l’ﬁ?é?”ﬁ IS Sne inferior, the platforms being either
of one piece or of separate pieces, b. adjusting the
hefbhtA methodnf deagreng ssisianee pndhe v, trip 2§ a ppddle wheel system,
met hod of claim 219, wherein the | eading edge of the

comprising: platformis in substantial congruity with the
| eadi ng edge of the second platform 221.. A nethod of

a. prédiling ta pagdleon apositihy eudhreawitl Peaiabl @6 Haddle @eMifri@ and out from
conprising: a. connecting electronically a flow

the f&\ef bestay@p structure-positioning controller to a flow
defl eCtion device. 222. A nmethod of creating a flow

deflpecti evWigce in a fluid capprising. .
or ol b Rl St sty rosr i o R F ot eoddly wheel system
a sing at | east one edge of said flow deflection
Connﬁ‘fég‘f@e%.enﬁff?g?@%% of increasing the energy
captured by an energy capture device from the
a g@amaﬁ%@am@wr@mﬂe-that appears above the fluid
surface, conprising: a. placing a ranp-like flow
deZi3e &t inothod of naintairingrantdnergyl cabthiradlevacedsetpi desired depth a¢lative to
the anplitude of the wave, said structure

the sirételbif @ TRid, ¥odgiigs@nt to the energy capture device, b.
pl.aci ng an energy capture device responsive to

s sl € gL USEA B Lk OSBRSS o e i
005 e oSSR P S bR etve o
- on the _surface connected to a vertical energy capture
a Wayge(QIagrising:
-a. affaching a Weiéht adjusting mechanism to the Housing of the ?nergy capture device.
215. The method of claim 214, wherein the energy c.apturek device is located within

the wave.
216. A method of adjusting a paddle wheel to capture the areas of greatest energy in a
wave, comprisiné:
a. extending and withdrawing the paddles ﬁom a central ﬁousin'g for different sizes of waves. .
217. The method of claim 216, further comprising:
b; providing a control system operative to _increasé the length of the extension for larger wave .

amplitudes and decrease it for smaller wave amplitudes.

i




b. providing a mcroprocessor controller, c. placing a
platforminferior to the energy capture device and
Wibrr/e176%5d by said controller, said platfor mPERILZDE00C3
to a point less than or equal to the ratio of 1/7 of

the height, of the wave to the Ilength of the wave, d.
converting the verti cal wave’ movenment into

el t8.1A mithyd (@bljusting tHeas oPi wﬁb@bﬂ&é?éaﬁu% 8y, comprising:
said platformis placed at a point |less than or equal

&prbﬁdin?%JeﬁidaPstﬁfcu&é7 of the height of the wave to the
' engCh of the wave for at |east .01% of waves in that

' t.ho r_ca ri wave energy in
b. atis?ﬁ%ﬁ g@vg?ﬁréf ga%@egg%%f‘q? gh%t"ﬁél‘;%f JoetBe "t he 1 u d,
conprising: a. placin least one paddle with a )
c. PrOT e oA @)r\ﬁﬁitts%%%wraﬁ%htsqﬁtb%eg?rgg SPRIUFSagHEicEn on the vertical
operative to nove substantially horizontally, b.
strucBtinecti ng the paddle to a generator, operative to
create electricity fromthe novenent of the paddle,
c. 2%\ mypthiddefop adeliting fa flowt deflevtioresinictura foactionalhyl adjacent to an
forth direction. 227. The method of claim 226,
enerdyWabties d@eBIhiaS1id; cothprigli@ci ng a platformlike
Structure underneath the surface of the fluid. 229.
. l.ai.m 8 LI C risinq: . .
o pETRUP LS toed PR ot S Bzl OFB seB IS £ fope inferior e
th. of .the platformtp a oximately 1/20 or |ess
platR R b oaB it Bt bRaeBBRRTEF “230. The net hod of
' claim 228, wherein the depth is approximtely 1/20 or
b. adjugiiag the heights apd(or pagier of the PleetMiave. WD 2007/ 077555
PCT/1 L2007/ 000003 101 231. A nethod for turning wave
erf@Pg¥he nethad| efcelrine 219, wiaseiprthe leadingaedgp|odche firg platform is in
subsurface paddl e wheel, weighted so that its superior

substaeiiltengruityseil tirritading ydgelofilavectdre] flhtfirth. sur f ace at
all points of the wave, in the fluid, b. connecting

sand. Rasdhda hRRlsthO 1R RI8MBh 8F 2 flowiRHecHdfddileNadinRHising:

claim 231, wherein tThe dianeter of the paddl e wheel 1Is
[ e T 0
2 copfiRing Wb Wbl BLadeifn G dioiiqilfe Toh0ncly o fow
defl tructure to stay substantially vertical in a fluid,
CLEQHONAPYE®hi ng at | east two separate wave energy capture

systens at different heights to the
22. A method of creating a flow deflection device in a fluid, comprising:

a. providing at least two flow deflection devices,
b. apposing at least one edge of said flow deflection devices.

223. A method of increasing the energy captured by an energy capture device from
the vertical motion of @ wave that appears above the fluid surface, comprising:
a. placing a ramp-like flow deflection siructure in the fluid at a depth less than the amplitude
of the wave, said structure functionally adjacent to the energy capture device,
b. placing an energy capiure device responsive to vertical motion superior to the flow

deflection stracture.




same vertical structure so that the two systens do not
interfere with each other. 234. The nethod of claim
WABR07/01783%i n the | ocation of each said attach®dTALHPEM0003
is electrically controlled. 235. A nethod of creating
a flow deflection structure in a fluid, conprising: a.
pl aci ng adj acent substanti all(# y rectangul ar ranps
f uB24.i Anadethodc dot irgrasiag t vertieat hwatehdlovs tedgagy @phire Alevices,
met hod for preventing the formation of ice on water
comprifigg@dce turbines, conprising: a. attaching the
turbine to a vertical surface, b. subnerging the
, . 7 )
2 proACE I oBEoPYh BSulfhE coikted (6 hertftal BIP erbfile lovice,
opprising: a. surrouynding the turbines with a
b. pr?c)valaﬁﬁéﬂlmlgﬂoﬂrﬂcees?ﬁFP%U(':Og,er’b. provi ding at | east one
heatin trycture on the inside of the barrier C.
¢. placipged P%&SOFH fiPbitibe spergy captate dsvigerandsioniralled Tyt said gontroller,
_water. 238. A nethod for positioning an energy capture
said pletfore adiusted| toqupainklgss thee or equaloithé magio WDL/7 of the height, of the
2007/ 077555 PCT/ 1L2007/ 000003 102 a. connecting an
waveda ¢hegfgngiaplf ticowsheyi ce to a generator, b. connecting a
flotation device to the generator-energy capture

d. coRkRVHi 6 9ERIcAPHh R novement RAGEELARGy. 2 M croprocessor to
the flotation device, d. connecting the m croprocessor

‘ o ¢ 20w o .

t 335 TP et & AT e s B o O b 02 g BER 1 oo or
ei.ght .in.t ter, speed, ve | th, apnd

cqual 5 o5 ot B Beighl B g oGt b oo o A Wiysator at least 01%
menpry of the m croprocessor that adjust the anpunt of

of wapeginghatdacationaccor dance with i nput fromthe sensors.
239. The nethod of claim 238, wherein a -paddl e wheel
syt efnmehohforeapingyg vapt emsegy tieshatiew fRAD adjgtent trethh dldbor of the
of claim 238, wherein the flotation device el evates

fluid, cb@pteigdd! e wheel systemso that its point of rotation
remains in the gas above the fluid surface. 241. A

a. plaBBE Qe ‘fleagpénéjh%ﬁfea@i'tﬂg shﬂ&arﬁﬁﬁ? QerfaPhAY &CmPY, sﬁd&ﬁ}i@g Veperative

enérgy capture system conprising: a. placing

wmog%é‘%bg%glggg\,g&\éziogl@&uncti onal |y adjacent to a wave

em

b. connecting the paddle to a generator, operative to create electricity from the movement of

the paddle, 7
¢. moving the paddle from the waves in a back and forth direction.
227. The method of claim 226, further comprising:
d. placing a platform-like structure underneath the surface of the fluid.
229. The method of claim 228, further comprising:
&, connecting a controller, operative to control the depth of the platform to approximately
1/20 or less of the wavelength, to the platform.
230. The method of claim 228, wherein the depth is approximately 1/20 or less of the

wavelength of the wave.




b. connecting to the device a m croprocessor operative

to sense and control the position of the flow
VWie2(0@8tssn devi ce, c¢. noving the flow defl ect PEH/IL2007/006603
device in accordance with data fromthe

m croprocessor. 242. The rretlglod of claim 241, wherein

the m croprocessor's nenory contains instructions

op@? htA method fovirning wehreerddrgmintteélbariting RoAPHSIE S

position based on input of at |east one of the group

a. platingias subsuracer eudtlenwhel)r Weéighted GoSthaL sifpe8B HARIINRY fibstantially

energy capture system wave anplitude; wave speed,

belowaye flurnaiiice 06 rangl 67 bP waSk 3h A, the hori zontal.
0

243. A nethod for the orientation energy capture
. j [ [ onprising: a. providing a
b a%g%g%g§?gg?gﬁghﬁwgﬁéa&%ﬁ?%m‘o sense the fl ow
di kon Q7 7,755 PCT/ 1 L2007/ 000003 . 103
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a. aftaching the turbine to a vertical surface,
b. submerging the turbine below the ice level.
237. A method for preventing ice for forming on water surface turbines, coinprisiug:
- 8. surrounding the turbines with a barrier on the surface,
b. providing at least one heating structure on the inside of the barrier,
c. sweeping the turbine structures on the surface of the water.
238. A method for positioning an energy capture device on a liquid surface,
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240. The method of claim 238, wherein the flotation device elevates the paddle wheel
system so that its point of rota.tioﬁ remaiuns in the gas above the fluid surface.

241. A method for increasing the energy captured by a wave energy capture sys‘%em,
comprising:
a. placing a flow deflection device functionally adjacent to a wave energy capture system,
b. connecting to the device a microprocéssor operative to sense and control the position of

the flow deflection device,

¢. moving the flow deflection device in accordance with data from the microprocessor.

!
i

2%2. The method of claim 241, wherein the microprocessor’s memory contains
instructions operative to control the flow deflection device’s position based on input of at
least one of the group of distance from the surface, distance from the wave energy cap’cﬁre
systemn, wave amplifude, wave speed, wave length, and angle in relation to the horizontal.

243. A method for the orientation of enmergy capture devices to fluid motions,
© comprising: | |

a. providing a sensor system in the fluid to sense the flow direction,
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b. connecting a microprocessor to input from the sensor system,

¢. connecting said microprocessor to an energy capture system,
d. orienting the energy capture system through the microprocessor to face the horizontal flow
of the fluid.
244. A method for capturing energy, comprising:
a. directing a first energy capture device for wave energy at the surface at a horizontal axis,
b. directing a second energy capture device at a vertical axis,
c. connecting the first and second devices operative to translate vertical motion from the first
device to the second.
245. A method of power generation, comprising:
a. placing an energy capture device in a liquid,
b. placing a flow deflection device in functional contiguity to the encrgy capture device,
¢. producing increased eleciricity from the increased flow.
246. A method for capturing energy, comprising:
a. placing an energy capture device directed at an axis substantially planar to the energy
source.
b. placing at least a second energy capture device simultaneously moving substantially
perpendicular to the surface plane of the energy source,
¢. translating motion from a connection between the first and second devices to the second,
d. creating electricity from said translated motion.
247. A method for the capture of energy, comprising:
a. providing a system for the capture of substantially horizontal movement,
b. providing a system for the capture of substantially vertical movement,
c. connecting the first and second systems to translate motion from the first device to the
second,
' d. creating electricity from the motion of the second device.
248. A method for the capture of energy, comprising:
a. providing a system for the capture of substantially linear movement,
b. providing a system for the capture of substantially rotational movement,
~ ¢. connecting the first and second devices to translate motion from the first system to the
other, ' | o
d. creating electricity from the motion of the second system.
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249. A method of extracting energy from a substance with a rotational energy pattern,
comprising:
a. capturing the energy in one direction with a first device,
b. capturing the energy in a substantially perpendicular direction with another device.

250. The method of claim 249, wherein the energy in captured in both directions
simultaneously.

25]. A method of increasing the flow of energy into a paddle wheel, comprising:

a. setting the angle between the flow and the vane at 40-60 degrees.




