WO 2013/ 006136PCT/ SG2011/ 000232 1 Fl ui d Punpi ng Apparat uses Powered By
Waves O Flowing Currents Field of Invention [1] The present invention

rel ates t‘?szsti/O%Bgnps and their applications in ext raCE)*:'i‘%G%ﬁ/VOE(YBE
or

rom
waves or owng currents. The fluid punps are suitable punpi ng wat er
or air to drive a fluid notor or a turb'ine. Background [2] \Wave powered
devices for extracting energy fromwave action generally use a float to
actuate a punp. Most of these known devices use a conpl ex system of piping
and val ves. [ 3] FliiéPemping AfipastesceRpwersd BynWerksiQnFlowingCusgents power ed
devices that are sinple in design with the aimof |lowering the cost of
energy conversion fromrenewable wave forces or water currents. Sunmary
[4] The follow ng presents a si rrplﬁi.fl' e{;llsu ry to provide a basic

under st andi ng of the present inve f‘?%ﬂ. n?‘ﬁ‘lnsonsummry is not an extensive

OVervi ew @11t DrévRhGifion 8sted £ MY pLADS meﬂleirqﬁpm_ﬁﬂbmsfin_ekﬁyctfngeetnuxrg@s of
the invention. Rather, it is to present some of the inventive concepts of

t hi s i nvemermovaves oaﬂgwhgrfairl'es§dTE@ﬂmdaBlmPWrelsum@lQ foripEpiRg waleg @r air to
descri ptiné)n that . is to fal Ibow. [5] I'n one enbodi ment, the present

i nvent i orfTPEABL OO 3Oy echani sm conprising: a first inlet that
allows fluid to enter into a piston chanber on one side of a piston, which
is disposed to translate inside said piston chanber; a second inlet that
allows fluid to enter into a secondBablgrberd which is fluidly in

comuni cation with an opposite side of said piston; and an outlet that

al ternat el é?]recei ves fluid fromsaid piston chanber and sai d second chanber

when sai dOPA1SVaye Raveered devises fIrexeaeing eegsy; Im vave setngsnedlly &g #5038
falling Y G £ E)utfn{).OMOEi%t{iHésE &R5wn devices use a complex system of piping and valves.

[003] Therefore, there exists a need for other wave powered devices that are simple in
design with the aim of lowering the cost of energy conversion from renewable wave forces

or water currents.

Summary

[004] The following presents a simplified summary to provide a basic understanding of the
present invention. This summary is not an extensive overview of the invention, and is not
intended to identify key features of the invention. Rather, it is to present some of the
inventive concepts of this invention in a generalised form as a prelude to the detailed

description that is to follow.

[005] In one embodiment, the present invention provides a fluid pump mechanism
comprising: a first inlet that allows fluid to enter into a piston chamber on one side of a
| piston, which is disposed to translate inside said piston chamber; a second inlet that allows
fluid to enter into a second chamber, which is fluidly in communication with an opposite
side of said piston; and an outlet that alternately receives fluid from said piston chamber and
said second chamber when said piston and its piston rod are driven according to rising and

falling waves or flowing currents.



WD 2013/ 006136PCT/ SG2011/ 000232 2 [6] In another enbodi ment, the present

i nvention provides a punping nmechanismconprising: a first inlet that
al l ows flyi er into a piston chanber on one side i whi ch
is di spos\ggq?%ﬂoggﬁsl ate inside said piston chanber; a é’gfé’(?%é@‘:lﬁ’ 6e}?zt hat
allows fluid to enter into said piston ¢ghanber on an opposite side of said
pi ston; an outfl Owv chanber in fluid co nication wth said opposite side
of said piston; and an outlet that alternately receives fluid fromsaid

pi ston chanber and said outfl ow chanber when.said piston is driven .

accor di nglop8l In sAnqther rRMtoSIMEntg e PESeRly IVERHRtH PreYifese At BUMPIg) mFﬂ‘aﬁ}’é?l

anot her encipjn?[gﬁsm Nt g AN Gid rtﬁzﬁgﬁ'ltow's RS ORtePiRY 'a0fiSioft JAUABENGh BRE SidBiota
conpr15|n§. pitstondi sposed to reciprocate Inside a piston chanber; an
out f| ow chigisaewhich if Hispshed eonmranslaatinside said pistanwhamber, r cecanil deletothatsallaivs

pi ston chanber; an inlet plate and a valve plate coo r%%i ng to allaw fluid
to enter flaidgosenter jitesaid RIFQRTBATRE:BR ANNEPROSIS S1dE| ‘gfles é’bsg‘?ﬂ’gaé‘ng‘ﬂt &d by
said pistagn or tosprev - uid fro i t S@hd, by er
accordi nga?aén |eﬁénrg lg ecé’%{}ﬂglhnlfléc?ﬁgﬁev;slfshué%é 5’%&? gtse %t;§a§f£nd Bi g@oﬁf? ggtrll%hgﬂm

out | et 't hateradtbl§ rB@diws Yiluid® ERiny 8sid fPistonl chamiver saiddsajl stiflowc tamiber vehed ssili d
outfl ow chanber when sai d piston and piston rog are driven according to

ri si ng angistoali drvgnegeerdingto risiggiand falling waes or tlpwgmiEeaiSove punpi ng
mechani snms are suitable for punping water and/or air to drive a fluid notor
Mor a turbine T, which in turn operates a generator G to produce

el ectrici joor) EAGH atttRér @Rbodithér] tief presmb ipweRTiongebvddéssmpumpgninediansth by a
flap or a ball, "whilst the piston or piston rod is driven by a float,.a

| at er al | ycospiisingpipigorpdispeses to Esipsecaie nside A gissemiehagber qnjouHlaw ghamber in
vertical rotary wheel. or.a pe I . 2r e Br cLi Pt t

Dr avi ngs. RS oRmtE o8 iR T PH ro HOEEGle piflgh Sharih Al el B ng A Valve
embodi menpitdtodgeratpeRealiow MugNtd @Ater Whtohsaid fpist@n charhtier tdteodgottppayiahg

drawi ngs, in which: "W 2013/006136PCT/ SG2011/ 000232 3 ce -
vacuum generated by said piston or to prevent fluid from flowing out from said piston

chamber according to increased fluid pressure generated by said piston; and an outlet that
alternately receives fluid from said piston chamber and said outflow chamber when said

piston and piston rod are driven according to rising and falling waves or flowing currents.

[008] The above pumping mechanisms are suitable for pumping water and/or air to drive a
fluid motor M or a turbine T, which in turn operates a generator G to produce electricity.
Each inlet or outlet of eacﬁ pump mechanism is‘controlled by a flap or a ball, whilst the
piston or piston rod is driven by a float, a laterally oscillating pontoon, an oscillating paddle,

an impeller, a vertical rotary wheel or a pendulum member.

Brief Description of the Drawings

- [009] This invention will be described by way of non-limiting embodiments of the present

_invention, with reference to the accompanying drawings, in which:

[0010] FIGs. 1A and 1B illustrate a pump mechanism according to embodiments of the

present invention,



[0011] FIGs. 2A and 2B illustrate a punp nechani smaccording to another
gnbgfh ment of the preSﬁnt invention; [0012] FIGs. 3A, 3B and 3Cillustrate
oubl e- pivwbo1 eI MEChani sms according to other enbodi peRise 20 u
nmechani sm shown in FIG 1A [0013] FIGs. 4A and 4B iIIustrat%é é/og%@n%p w
nechani sm according to another enbodi megt of the present invention; [0014]
FIGs. 5A and 5B illustrate a punp nechani sm according to another enbodi ment
of :1 he pretNFIGm2handAB i[leoms] a prop meshanism aewring 48 apather gmpedigent o
mechani sm accordi.ng t.o anot her enbodi nent of the present invention; [0016
FIGs. 7A 'é’ﬁgﬂ’reFBmi‘P %E‘P?’a_te punpi ng systens for use with any one of the !
above e”bgﬁi AB16S. B CH dhaCt Budthte BEHEPiston PR meetian{sbi8 laétordingsto diker8F
illustrat yet ot her” punping systens for use with any one of the above
enbodi nen¢mbatiments bfithe pompeechanisre showminddG. dA4; [0018] FIG 8Gillustrates

two sections of an aerofail vane shown in FlG 8F..

i |1ustrat 9813 Fﬁ@?-vﬂﬁ I@n‘gfﬁylh@t%%egu%r}ﬁ?cﬁﬁmgﬁ}saf%%dmgggéilk 8@%19%‘55@6%118% %

[ 0020] O‘ﬁme%ﬁﬁs@fﬁriﬁv@%@' fic and alternative enbodi ments of the present

i nvention w now be described with reference to the attached draw ngs. It
shal |b be pPPETIGS. 54 aodSBsilidttatela ipnmphmechntism hoorsdiag totangather pNBOdimeal on
may be practised w thout such specific details. Some of the details nmay not
be” descr i BEPreen BYFIANso as not to obscure the invention. For ease ofy
referenc e[oo?ﬁ r?f?rg. & & f260 SRCAu AN L PhihpQhechBhibB Scfdrdite B aabtherembodimettsef
throughout the Tigures when referring to the sane or simlar features
comon t otHelpgesehguversion] 0021] FIGs. 1 A and 1B show a fluid punp 100

according to an enbadi nent of the present invention. .As shown i I 1A
B 15, {MOTERGSI 6 R TByBuRFeln BUTETEOS SIS0 W TSP PG RIS HDove
comuni Ca&:%g?ﬁﬁleﬁt%@&%in Q@thelﬂ?ﬁeﬂﬁn%@&er 102, a piston 120 is arranged
to reciprocate as its piston rod 122 is actuated by a float 110. As seen in

FIG 1A, piven RIGe. $ASEtillistAtepat esharpuaping systsins Jomeseavigagmeene ofithpabenss t he

pi ston 120 upward and resulting ) }
embodiments according to the present invention,

[0018] FIG. 8G illustrates two sections of an aerofoil vane shown in FIG. 8F; and

[0019] FIG. 9 illustrates a network of the above pumping system.

Detailed Description

[0020] One or more specific and alternative emboldiments of the present invention will now
be described with reference to the attached drawings. It shall be apparent to one skilled in
the art, however, that this invention may be practised without such specific details. Some of
the details may not be described at length so as not to obscure the invention. For ease of
- reference, common reference numerals or series of numerals will be used throughout the

figures when referring to the same or similar features common to the figures.

‘ [0021] FIGs. 1A and 1B show a fluid pump 100 according to an embodiment of the present
"invention. As shown in FIGs. 1A and 1B, the pump 100 has two chambers 102, 104, which
are fluidly corhmunicated at channel 106. In the chamber 102, a piston 120 is arranged to
reciprocate as its piston rod 122 is actuated by a float 110. As seen in FIG. 1A, when the

float 110 moves up as a rising wave passes, it pushes the piston 120 upward and resulting



WD 2013/ 006136PCT/ SG2011/ 000232 4 dynam c flow of the fluid closes a flap
130 at an inlet 150. At the sane tine, fluid pressure on the |ower side of

t he pi st oRobLdfl/daesgnes | ower and it causes fluid to fl oywchReyGa3zi nl et
152 into the chanber 104 and then into the piston chanber 102 through the

channel 106. The dynamic flow of the flyid near the inlet 150 and parti al
pressure at the inlet 152 cause. a flap 134 at an outlet 160 to flip over to

chanmber 1dynatiic fewafithe fluidictpsey o firp 1 3haien inles 15D nAbthesame kimep pidipygssures o

result, fluid is punped in thr t i nl ' r t he

bi st on’ 1288 HikdopisE SARGH hd R 128 ekt i sl Sbs QiR o SR e o o
through t et qybligb th6QharhiP A2k 04 th&@Lintd theMPiston LHambérern2tthesughahé chaelnoves
down a trough of a passing wave, it pulls the piston 120 downward and

partial vaeuuhegtymamist o of thenBuid mean the sweic hifsand partalipregsuness the idefeld2 At

the sane tine, {1l yi [ essur tfe | guer . si i S
hi gher anff hé]ﬁﬂtsiég aF%PHH?t§6?ﬁ8WIQ R‘r’%&éﬁh%geercwgr{h&%\%bghlﬁ}lﬁto §§§ clranber
104. The gyRamicCtht!cAimBer 10ae Alsl dlieBult, Mdid) & ein thRAgE tRsRifet t1ise ifi lagmpl 32
at the inlet 152 but causes the flap 134 at the outlet 106 to flip over to

chanber 16tfokecfshepiston 120und the Bwiditiksiin ghronghk theriplet 1 Hbis Pvapsd out tougs o
result, fluid. s punped in through the inlet 150 in a down stroke of the
pi st on anH‘efquﬂFtdl aken in through the inlet 152 is punped out through the
outlet. 160. In this manner, as seen in FIGs. 1A and 1B, fluid is punped in
t hrough the inlets 150, 152 but: out through the outlet 160 in a double
acting na[ee22] Asseehén PIGt BB, wixd the floatc] Y mougsedpwmas tgugh Béa passingnwateadber

102 as it i ctuated by the risjng.and falling of the.fl 110. .10023] |
one enbodP e B‘Ftoflﬂgoéi‘}%“”fﬁ‘{)?nde%%ﬂﬁfvla&‘ﬂw §erlfg?tﬁi?tet2'e Pgetiolt%@ erss g&f’ Bl 10
position by g bl'seglhlm R #aﬁ% tfirﬁé,ffﬁr;id bR&suRE BARhEI0NEr 8idk OF ShOPIstSRN R0 becSHEN

that the dynamvc flow of the fluid over the flaﬁégenerates a force that is
| ar ger t hhighé¢rhands jir ¢aneesf wideo flow dhouple the chouiehddd intg theichambersi@bpEke ri ng

29 i ded_in the pi. . i ' i
doet ul | odprEe v s die Pl jeieRahg SaTos Mtiant 2 it PRE 12 plbefh, °
inlet flags ﬂ]a§Q134 L8theldupR R fochis 8VEGE SnatHbdrN92 Q8 pFedbhtGihid@ frobhFoviaHEBadk00.

[0024] FIGs. 2A and 2B show a punp 100a according to another enbodi ment of
t he presento ttrvwhambemnl 02Pdip ré@lta flud is puinped intthrougk thebiolet 1 pima down stxelept

that the flaps.are now.configured as,balls 130a, 132a, .134a, .The I,

130a, 1328% 3@3’4%0%?1@1_ }S‘/ﬂﬁ aq_';l@n?wm the dlefe i‘%B‘"BP%"E%‘%‘ tﬁ{f"‘&h A O%Fe?r%é@h

136. The Balhismatdfr HsTRASInNE]. $8 dnbaB, HNRYis PumpeP@ &l BPbikh the inlets 150, 152
but out through the outlet 160 in a double acting manner as the piston 120 is reciprocated

inside the piston chamber 102 as it is actuated by the rising and falling of the float 110.

[0023] In one embodiment of the pump 100, each flap is actuated to its closed position by a
light spring force, for example by a torsion spring, such that the dynamic flow of the fluid
over the flap generates a force that is larger than the spring force. In another embodiment', a
- piston stopper ring 129 is provided in the piston chamber 102. The piston stopper ring 129
is useful to prevent over-travel of the piston 120 and thus to prevent the inlet flaps 130, 132.

from being damaged during operation of the pump 100.

'[0024] FIGs. 2A and 2B show a pump 100a according to another embodiment of the present
invention. Pump 100a is similar to the above pump 100 except that the flaps are now
configured as balls 130a, 132a, 134a. The balls 130a, 132a, 134a are guided in their

respective places by a net or mesh 136. The balls are dimensioned so that they are operable



5 to close or open respective inlet 150, 152 and outlet 162, 163 according
to pressure or partial vacuum generated by the piston 120, and fluid is

t hus punpgd biwpsh the outlets 160 in a double acting peRRene11f0dd3>] Fl G
3A shows a punp 100b according to another enbodi nent of the presept
invention. As shown in FIG 3A, the pu 100b is simlar to the punp 100
except that there is another piston 124 arranged to reciprocate inside the
chanber 1t04clesadon ¢pen respectivioingitsitSon 193 dsd oefetal €2, clddnessprdingip areassuik obar

170. As shown, the |ink b 70 | | VOt t is 171.whi the pist
rods ar esp?&‘y\%é(ﬁ?@%bg‘lﬁ)‘%&t?‘géﬁéﬁ_Pi?é’ngzg)? ﬁ%ggl q%fﬁ&rhér?%eéilﬁ}lf%‘{%h%&\? oeys' = °"
Pref er abl 5o ih BYoGHIOLStInk Bannéd 4 are equi distant fromthe pivot axis 171, and

the pistons 120, 124 and piston rods 122 are of the sane respective sizes
so that displacenents at the rod side of the two pistons 120, 124 are the

d flui I bet n th nb . 102 104 thr h h I
SonE o b 16, 3 RGeS i 1605 RE5 iph R, BAad b 8ot NG, ShAEL
punp 100*1%599%%%% FI®. f%flﬁ% gﬁ&g; 100 {sQirkile t@HEIDuEIPP0ASE Yt dhd1 Ghdre

' b
anot her e rment. [0026] F hows a punp 100c according to another
embodi meris anbtheh pispme k2 trranped nbi @niprokstesinsida the charher 384 abthatitlee HOOC i s

iml to th 100b t h i.st 1 124 ] ted
by 5 pul 1Byon Fela 2 A RonBeRed by achicbat i ARethonPs T 1 Rl /G PGB e
instead afy,lhgid lﬂkwﬁi‘?stﬁ rt\%J%sto{lQQ@sare Eiiﬁb_le?ﬂo@@gﬁecav@%& 159047 85CME Ghkg to

anot her enbodi nent o i

resent invention. shown in FI G 3C, the punp
100d i s dhamil7ar Pteferably thboshets dG2p170ate equidifidnt fromt thatpivdteaxes &fle andithe

pi stons except_ that the piston rods extend in opposite directjons to each
ot her ancPl‘{tﬂ%t“tl%%éz‘ﬂ)_ pistondgds QQearE&Eﬁléecﬁa&? e eﬁﬂ"%ﬁfﬁeﬂ’itﬁﬁ 4“%92";?6’“?(@6. The
act uating, fHamsy I8 bfsﬂfé%ﬂ??}s?&st DA hhoat thdQah¥ fd" Bld Hoby b¥hideatthBot
shown, the actuating frane 180 Is guided to translate linearly as it is
act uat ed dhgmbére fd2oaid 100 thcuughdihagchaond 6 alisya theanwo fpadtbandg2@f 12 ves,

and fluid is punped out through the outlet 160 .in a double acting nmanner.
WO 2013/ cuBasemser Mdlsh ey %I@mﬂleapla%lé’%c% § FENA RARBECtipn 50 the, PyTHR

i nner ch r . i -1 5. arranged to reciprocate as its piston
rod 122 ﬁ?@gg%%og@rel%?%gdogﬁ%}g%t%&ﬂ t'When the float rides on a rising and
falling wave. The inner chanber 102 also has two inlet ports, 15l1a, 151b,

wi th each being disposed at oppaosite ends of the inner chanber 102. As
shown i n [A92§] FA&; 3Bhehrwha H‘I"BhthQ‘lGC‘F%rd‘I’?ﬁvt@da‘lPﬁWér‘Efgb%’émﬁlntr?ém‘?gp‘iﬁé%

passes, .. .eat iral lnev: & e ni I lc at
Pho i ni ety BHBR SRR EI o AL IR oBd i SR e 100 oot BB R
upwar ds, thdoupistofid 020, ARdes cenretiep by Tlhilay 17heand ecmntl77 syiseem dSsprockentl 751 i ps
flaps 134 over, to_chanbers 105 soigj(hat fluid i s punped out through an

out | et 16md chaipddy system ingigad Rk ek barh/C%oof simlar in construction as
punp 100e but with the flaps being configured as balls. FIGs. 4A and 4B
share the sane or simlar features and reference nunerals and FIG 4B is

al so usedobzr] iIHIGUSO slievsopepuaip A00dfactdrdingutoparddie embddimbre off steopresatti ng

in the downward direction. As shown in FI G 4B, when the piston, 120 is
moved dovivestien, Apshomndn KiGe3Gnthspame 10Rd psimilantortbe apavegump Kb A1d09s o

lt, t.he, inl - ) ] h
bi ston’ 120 PR 48 Eh ARG, STER BEFBFIORTR oa AL i bARRE BrbRIA 0 e
ports 15430k 6fHeE attP At the pitolréddsné tondetted do fih avtmatiny Hagh 180 eTiaudchiabing

chanmbers 105 and the balls 134a near the outlet 160 are shifted to_allow
the fl ui dranee 13Gix conectask toufioatid 0dwta wd hido Whilst pofj showantheractupting famgen

in through.t.he inlet 15 IS ed.o 0 t r e _out er
channel s A%Sl.s gI*b’B%S‘]’ trlz—‘flé‘gt? hgﬁfmjrq% @I‘f&S %{#%%C/EVL%B Shrﬁ)hlﬁ%ggl O;agg%r?glgﬁgQF %hgiﬁgt her
enmbodi Mergndofilling &f RiA2ENndi MMEnd beMped ButSii@uphi theFduBiet 166\ imadicuble ddiagpunp
100g has a piston chanber 102 and an outfl ow chanber 105. The pi ston
chanber lo2ungas two inlet ports 15l1a, 151b, with each bei ng di sposed .on
opposite ends of the piston chanmber 102. As shown in FIG 5A when the
float 110 pushes the piston 120 upwards, inlet port 15la becones opened

whi | st t hgossp! G, PR ShdwslB puing 1066 iccdMing'® SidtRert bibodiMeiit! P tHe3freséntan
outlet 160 is flipped over to chanber 105 so that water is punped out

t hrough tineention] As shoe@ in@i6r 44 the pmp H¥ehasphree ohpmliers: an fianer chappber 162

pul ling the piston 120 downward is illustrated with the punp shown in FIG
5B: As the piston 120 is noved downward, partial vacuumis created above
the piston 120 and the inlet port 151b becones opened. At the sane tine,
pressure below the piston 120 is higher and the inlet port 15la becones

cl osed; thus, water is punped out through the channel 106 and the outfl ow
chanmber 105 to the outlet 160. As shown in FIG 5B, the ball



WO 2013/ 006136PCT/ SG2011/ 000232 7 134a at the outlet 160 is shifted to

cl ose the piston chanber 102 but it allows water to flow fromthe outfl ow
chanber ough the outlet 160. As in the above } t he
punp 100;‘955,29%%031?%& e in a double acting manner. [0031] Pﬁﬁgggblg%%%é 6B
show a punp 100h accordi ng to anot her epbodi nent of the present invention.
The punp 100h is simlar in construction to the above punp 100g except that
t he i nl etandofvics oatflowc olnibgrs @05 allnothg ianes| chembér 102 Ppipstam 1 2hanbeanged Xowi t h

an inlet plate 190 and a valve plate 195. shown in FlGs, .6A and 6B, the
inl et pl ateeiplasaterpsdtspionred i3 lscﬁ?t%?dzgy i@%ﬁt Pﬁ) Ea%thﬁﬂ%zt Tg‘is %2 §W80sed
a ball 192 . [ \ 1f t f: sj e 191
is conica cﬁ%ﬁlggg%{el’.e' %@%{;ﬁ%ﬁ%ﬁgog%g ﬁ(;és t#ﬁelhlieﬂﬁglﬁs’pll%?’e?%b%%ﬁg iéur%h
contact Vipding dibgosed by eppuisaé endsSH, thevimnethchaaben Q. rsathowvn inFlGo#Aswhebthehat

are offset fromthe associated holes 191. In use, when t.ge bal | ?’Fl}?gz in the
respect i VAoahdilRds moyedpRWHdS Aea TENERAYE RATSSSOL iCTqales Bpastid yaguym below thest on
chanber 1 I r tAl J (€ ; Ky a
ceal . vhanpndZBan? 2 tig)3fe SBE AL aTEHC AL Fe SRR 8L £ pionpiz®

pi st on chigpastied \ipardsafbidfow cld&s a flapriduddt tie sebend inkphtl 5 Enbutcbps Baptssl 3the

val ve plate 195 but the holes, 196 on the v%lg;/e pl atel 195 allow fluid flow
into the PiesitoehambsrHidS seabat figd i puppgd PHgthEIUehRE oPHlghloP34, water is punped
out through the outlet 160 fromthe piston chanber 102 or outfl ow chanber
105. [0032] As shown in the above figures, the punps 100, 1Q00a-100h of the
present ipuge)FEIGN4Bshyws e pdmphloef siglilunia douspuctien hapusipsl 0dabnt itk the 8apsn

reci procates inside the piston chanber 102 as the pjston 120 is driven by a
f | oat - 110beigermdignrediag ballss Figs. ddvandAB shage theseme orjsgalar §s awhrefererss- 100n
are operabl e t.0 ajk : O, ar... - en. .Ln fi t he
punp nec h‘é‘ﬁ’i‘%}?}g agﬁaj gﬁgb%]% & %I%O\é\@}\ﬁg\}%sl@%r%%y&g%o}sl B) ?tﬂzé(::l)&tyﬁp pl)ggféjp{wg[;ﬁ ;t h erI11 t he
punp mechgdiing Mk the Bowhwerdt gicbction.t Rakhdvaeih BIG 4Bbwhegedt pistdar120aisenovedhey
becone suited to punp water. For exanple, FIG 7A shows a subnerged, punp
100 bei ngdepewards, artial paeyympehore theopisiond28vis eredted 1apd 258 e t*’m'ﬂﬂp?’v\aﬁ@r

fromthe storage, tank 702 i.s—~channel fol ul :
turbi e TOAS B ot PREed: THCERARERabS, e bldh Bty kel By BORE it |
produce ep&elsiLhdcymettiosedBhishpvss 85betombUpehel. AG adiesyin aill dvos/thrduph
water level and is operable to punp air to drive a turbine T and a

gener at or the outllovs isbambers 105 @nd i, ballsd 34p mearthg optles KD Awashiffadator aliony the T

has an acgunul gt or A _and flo trol.v : e . nd

' ow cont P t BP0 b ESR e eBtalt] bPbisatey Sl iyl @k franc,
to maint ais?)uﬁl BRbE: GARS badd: 150 aedud thehatgenanakansG A plurality of punps
100, 100a- 00?11) can be connected in parallel, as shown in FIG 9, to supply

water to the elevated storage tank 702 or to supply conpressed air to the

accor 6 nglB LG A SR thoveA PP IDRE s R BRR T FBoE e BT A Resen

200a i ncl ydesiod. RYBRowPih FICRI SA ang 58, Bid fimp MOGDRS!d pisfonwhaibert 102 andaine
punp 100b except that each end of the piston rods 122 termnates with a
rol | er 276utBowTchembpet0adiheatisipn whamizey 402 hapitwetielat pert 7114 d Sievip g3chof

the punp 201 such that when the oat 110 | h e
forces, t %ﬂ%@‘?&%ﬁ? Pnlﬁ’gpositﬂfngss%ﬁttllhii eSS Cglﬁ%lﬁ?rp@vg‘g Sg%?gﬁl: :gﬁg’ %F}r{ﬁ%
reci procafigs NOSYRAS the PistddS 120 (1HwAIdS,, infet Ebﬁ! 162k beeumevadpndd evhilsrthe fitletough
inlets 150, 152 ‘and fluid is punped out through outlet 160 in a double

acting maporer 51 iseldsediAt the same we,cullapet 348 @nioutleh HP is Hinped oxer toghambere a

turbine T or fluid not whi ch | i i
cl'cot i o poneh tat oA prepedknitdiauEh I LT IBBE She e 0B E
anot her epiéﬁﬂiam 0§ pAfiing e PEOREND doWHERHd WillushRed With thy plepIsBORD it FEGudes

any one o e above punps 100,. 100a-100h. As shown in FIG 8B, the pistons
120 of twSBpAsps [{ifiondRe is mpeedcdowrsrarddpdstial vageun isndreaied abeverthe istangl 20

structure or pontoon 210. The floatin tructure/ pontogn,210 is rai ned
to oscill &‘E‘{ethPé‘;]%tr%ﬂrf §/51 \% tiqﬁo?‘ﬁ%%%e(?{sd't‘% qs‘ﬁéa%%%e’sﬁgﬁsgfﬁ%%?he@lftéﬁg?‘b par t

of the flgajl Ui 0 ddral; ihsis SRR i99dmbed dubehsugh that er
has vanesﬁgﬁp%ﬁﬁﬁﬂet ﬁﬁaéttI ﬁhnggﬁtahg&foﬁ%gti ng str lSJ’ct ure lz?omP_s ogci | | ggfad

| at er al | yclmanelaMé dndrthesutflotv ehambpr bSatoethe ohtett 166. Ais showe i BIST. 5B, theball way,
fluid (air or water) is punped in a double acting manner fromthe outlets

160 of the punps to drive a turbine T or fluid notor M which in turn
drives a generator G to produce electric power.



[ 0035] FIG 8C shows a punp system 200c accordi ng to anot her enbodi nent of
the present invention. As shown in FIG 8C, the punp system 200c is built
on a fl oatj on 212. The punp system 200c i ncl ude t he
above puﬁ%gqggﬁﬁe%goa-looh. A paddl e 213 is pivoted on ?ﬁgﬂ%%ﬁ@§%§%%12 such
that when under-currents oscillate the paddle 213; it reciprocates two

pi stons 120 and fluid (air or water) is’'then punped in a double acting
manner t hiagh thdeuttettl be issshiffdd tbalade itheepiston wharnlpes 192 dut ftlallpws matasito Biowhi ch

int -drives” t G t d |l ectri 00 .Fl 8D
Shove & plp g SuEIAvBRASEE QS AN GTPBSn e Kt SABOS e 2BP*S RED e

[ ti -4 : : t 200d includes t <

of 't he anBypBRLE it e R RS U S 2000 has. an § mpel | er 214

mount ed on an undersi de of a horizontal, rotary wheel 215. On the topside

of the rotar%_/l wheel 215, there is a c;ank in or Sge?ft b2 6 tha tis | ocat ed
at a radi P93 FEsHRA tnd oB §qve 2 ppmppl0h gecording f.anothef embadimant of the preseat ™ oy

two piston. r ﬁﬁ-@i e t
216 t hr_oulgVeli‘)[\g\)/(%1 ’ ?ﬁ%ﬁ%?‘s’&%f ??ﬁ%ﬁﬁgﬁ tg(l%ggl S nggg@ulyogfeﬁgégmafgﬁ ty
of aer of pildt poAS hicanafigired aked asideusfdhd pistonehamberr 2ofith sreinted phatey 1 Whawsl

215. When the inpeller 214 is_'subnmerged oy partial ubner i body
of fl owi ng valie platg £95. sshpypan FEps. éﬂan%cﬁ%tté%m?qiz@iaé? }l%(hﬁ%ﬁa Plf'f%%?yo?gl?@e%eel
215 reciprgeat es. t.h LSt Of i td {

Wth the Bgﬁﬁ“ S%‘thé’?ﬁ' g%lts)ﬁ,d?%ﬁer at il’%lnfdg?AltéEg&gﬁsﬁlzgﬁ’s@%%@?ﬁp@ﬁﬁﬁﬁnﬁiﬁoo
conveys f bpkgthHoRt BY1 i@lconicsl)in Ghdpe! Thetight Hahe sidesyfelnd inlee plan¢ 124 & il €Ontant a

doubl e acting manner to drive a turbine T or fluid notor M ich in turn
drives a yathethatwiveeplate pPpdwhishdiasca plugalityafr holeso by that) gse e%%(%& e Hunp
syst em 200e accaqr.di ng, 4,0 an e | -Of I Tysentai in
t he aboveaﬁﬁ%t.egjg’llleén]s,l' tlﬁg%%lﬁ‘%n%ens%?%}lnggggégit%%F‘%ggéﬁ%%\%& or mrgoé% ‘g?h‘?dﬁz

above punpgwk@, byl POstivkO Bressubb ein piPpistys t chamBOO @ 0Rasach ball t192ad¢qntacts dney
wheel. 218. The rotary wheel 218 has a plurality of periﬁ)heral s 219 and
it is par réspedtive opisak guldta form poegl SYhephaiballs W82 @re sulled,mward 0¥ YFighe
cups 219 catch the running. current C rat : e.
A" nt he PEBEHIE TSGR AR D Hel or SrgnEl B h B & AEXah5R) BRERMED

separ at el Y1, phit& 195 lbut el Rolesl Bo606n tirevaled plae Wieellov? fIdidoffowiimio thampsst@n 7.
Rotation of the rotary wheel 218 is translated to reciprocal tgovegeni)é of
the pi st onbami® 193dWith Bipping aftihe flapdgédwatst iy Pympgthovthidreigh e opset £90 each

punp 100 -i.n a.doubl e actin nney t i turbine T or fluid notor M
which in 1f5.‘.i’|“hth8Pf%cwghwo?&@‘?gh%{l%%ﬁgg el ectric power. [0038] FIG

8F shows a punp system 200f according to yet another enbodi nent of the
present invention. As shown in FIG 8F, the 8‘5 system 200f has .a pendul um
menber 22@003RkAs slovopar tibl above figuses.| thepumas ,N&Oadtoob?f.thw’@é%ﬂ%‘fenﬂ%‘? ght

Lor qub r edti oo dERTs abaei meneiath BER B SR AR e e RS P 0B02s0

10 chamber 102 as the piston 120 is driven by a float 110 according to rising and falling waves.

These pumps 100, 100a-100h are operable to pump air or water. As seen in the above
figures, when the pump mechanisms are above the waves, they are suited to pump air. When

* the pump mechanisms are inverted so that they are submerged under water, they become
suited to pump water. For example, FIG. 7A shows a subme_rged pump ‘100 being operable
to pump water to an elevated storage tank 702. Water from the storage tank 702 is

" channeled to rotate a fluid motor M or a turbine T, which in turn rotates a generator G (not
“shown in FIG. 7A) to produce electricity. FIG. 7B shows a pump 100 being disposed above
the water level and is operable to pump air to drive a turbine T and a generator G. As shown
in FIG. 7B, the air supply line near the turbine T has an accumulator A and a flow control

valve 705. The accumulator A and flow control valve 705 help to regulate air flow rate to



edge of the pendul um menber has a curved rake 230, which is in engagenent
wth a gear 233. In turn, the gear 233 is in engagenent with a |inear rake

235, whi 6Roie13denked on the actuating frame 180 of thepihe@PiipeNEHt punp
100d. The face of the pendul um nenber is lined wi.th aerofoil vanes 223.

Each aerofoil vane 223 is nade up of a Leading aerofoil section 223a and a
trailing aerofoil section 223b. As shown in FIG 8G each |eading aerofoil
section 2t@auibinef T tednanitain ar merseeanstapt sneed fohdke seneraier e ARIMEFHYNRNBIERPS220

but the traili ctiop 223b | s .pivo e about [ ogql e
bar 227. F(ﬁd JQ@?’I%ﬁ%\/ﬁ? §Pm}§ﬁf‘$elﬁtp§r aIEll gv?\llS £ ?%é’haﬁ'?’ftgc%%@fyb%ﬁgr ][&)oen ul um
menber 220evaled dtblag®ehnk 02 @r kS sHREEH R Ess8d 218 &6 the@Bibifedl br Ml enota3MI N
relation to the direction of the aerofoil trailing section 223b and the

pendul um nmenber 220 swings to one side. At the end of each swing, the

dul 220 hits an adj ust t t shows in F
55 < it CITBECE E8ghuLss RimP Skl 300F a5 9RRElo 4Per EBORpIcR: ot FoptSell 5,
turns eacfylfifnl THY pER s 26 2888 irfcfudds 5 uapLH] KAk i9RinaRP astdmtrhérsn o S

first direction. In effect, the lifting forces on the vanes 223 chang‘fr
di r ect i ontherabosevpurgp t166b pxseguithatreabndngdrof2he pistonarode 18?2 $ermunatescwity a. roffere

Furn caused M- SAPL AT ECT Dol Os g It R b eiody & dne Bunt Pat s | Ui o
is thus pyaBethefiRMINS QthéEhs akPlotA IWHR Brdeb, Uhél 280AQF b D10 BidiRites and

a generator G to produce electric power. [0039] I'n the above punp systens
200b-200f abomin pivob 2l st imtury wegsrocates pistogs 1 20. . a result, Slujsbiaiids|veaterh gnters

e o BT Teb L BE Sl S BEBF oy TEEB o o iall”
enmbodi men VEnDRER f38S el dafg: BEisithdiaHah@i&bo drivel StuybiHE TSSraRed Hldgdr many

changes, . nodi fications, variations and conbi nations thereof could be nade
to the prdkevitich inventdrives aperecator Geparadungelectompoiver. scope of the invention.
For exanple, -FIG 9 shows a plurality of one or nore of the above punps
100, 100a-100h that are connected in a network, for instance, to a turbine

T. It is @é’?@ 118585 Bh Gl §Blhmb 15s16h 900 bScoPMHLt MR AR dittent BPR RSN

punpi ng s through a controll er before power
i s suppl i gentfonr Tha pumpp eystdénd 200teineludet anyaine\of gird abosy pumps 100A000a-100h. As

2013/ 006136PCT/ SG2011/ 000232 11 AN 1.. fluid pu chani.sm
conpri si nghown in FIG. 8B¢{ g)gStqwl@P%fﬁ‘gP pgmpé\)‘g@]a{el}p@,rcq%g&gﬁqt qrﬁhﬁkeél 8i%t on

chanber o ' f tS§0 [CHod ' L mapsk abRstidsddde sai d
pi ston chg%%{e}%; &hﬂ&r@gr?g@'&oﬁ% ?lrﬂ'ytcﬁetﬂ%dttﬁgﬁt%&gﬁ??%itgoto ent er ?tnto a
second chagdilbie lasbralh with fdspéodity tha momprsystaatd00h. Wi towearpadtppbshiet Sostinge of

sai d piston; and an outlet that alterpately receives ui rom sai d

pi ston ch&ﬁ%ﬁ‘re/al’ﬁatoé’ai%ost%dﬁaumﬁ%W _ %‘g’ %fgW%‘ebF*?t‘fﬁ?e%%L{ F‘{Cgl tb?ts‘%‘ﬂl rod

are driveqa56ondi dlchilfe 2161i80Ssalisled 2dibialig bYaXEve Rircds! MdRbr&datdseihl Stwo
pistdns 120. In this way, fluid (air or water) is pumped in a double acting manner from the
outlets 160 of the pumps to drive a turbine T or fluid motor M, which in turn drives a

generator G to produce electric power.

[0035] FIG. 8C shows a pump system 200c according to another embodifnent of the present
invention. As shown in FIG. 8C, the pump system 200c is built on a floating pontoon 212.
‘The pump system 200c includes any one of the above pumps 100, 100a-100h. A paddle 213
is pivoted on the pontoon 212 such that when under-currents oscillate the paddle 213";&
reciprocates tWo pistons 120 aﬁd fluid (air or water) is then pumped in a double acting
manner through the outlets 160 to drive a turbine T or fluid motor M, which in turn drives a

generator G to produce electric power.



2. Afluid punp nechani smaccording to claim1, wherein each said inlet or
outlet is controlled by a flap. 3. A fluid punp nechani smaccording to

claim1l, wbebfjdepach said inlet or outlet is controllegchycofidbdsz 4. A
fluid punp nmechani smaccording to any one of the.preceding clains, further

conprising a second piston, which is ogfrable to translate in said second
chanber. 5. A fluid punp mechani smaccording to claim4, wherein said
pi ston and said second.piston rods are connected by alink bar. 6. Afluid

DU T TG % b PRS2 ARA o0
wi th sai gnvEntion HaP@EwWn iR FIG38D, the pump system 200d includes two or more of the above
pumps’ 100, 100a-100h. The pump system 200d has an impeller 214 mounted on an
underside of a horizontal, rotary wheel 215. On the topside of the rotary wheel 215, there is
. a crank ﬁpin or shaft 216 that is located at a radius R from the centre of the rotary wheel
215. As shown in FIG. 8D, two piston rods of pumps 100 are separately connected to the
~ crank shaﬁ 216 through two hnk bars 217. The impeller 214 is made up of a plurality of
:;.aerofoﬂ sections dlSpOSCd around. the periphery of the rotary wheel 215. When the impeller
214 1$ submerged or partially submerged in a body of flowing currents, the impeller 214
‘-.rotates Rotation of the rotary wheel 215 reciprocates the pistons 120 in the respective
piston chambers 102. With the pump system 200d, operation of the pistons 120 in the
~pumps 100 conveys fluid (water or air) out through the respective outlets 160 in a double
acting manner to drive a turbine T or fluid motor M, which in turn drives a generator G to

produce electric power.

[0037] FIG. 8E shows a pump system 200e according to another embodiment of the present
invention. As in the above pump systems, the pump system 200e includes two or more of
the above pumps 100, 100a-100h. The pump system 200e has a vertical, rotary wheel 218.
The rotary wheel 218 has a plurality of peripheral cups 219 and it is partially submerged in a
body of running Water so that some of the eups 219 catch the running currents and cause
the rotary wheel to rotate. As in the above embodiment, the pistons 120 of two pumps 100
are connected separately to a crank shaft 216 on the rotary wheel 218 by link bars 217.
Rotation of the rotary wheel 218 is translated to reciprocal movements of the pistons 120
- and water is thus pumped out through the outlet 160 of each pump 100 in a double actirllg
manner to drive a turbine T or ﬂurd motor M, which in turn drives a generator G to produce

electric power.

[0038] FIG. 8F shows a pump system 200f according to yet another embodiment of the
present invention. As shown in FIG. 8F, the pump system 200f has a pendulum member 220
that is operable to oscillate about pivot 221. A counter weight W is provided on an upper

part of the pendulum member 220 to reduce the torque required to oscillate it. The lower



7. A fluid punp nechani smaccording to claim4, wherein said piston and
sai d second piston are connected by a rope-pulley or chain-sprocket system

8. A fluiopuisaogBehani smaccording to claim4, whereinpggjsd2pimb@d2r ods
extend in directions opposite to -each other and said piston rods are

connected to an actuating frame. = WO 2G}3/ 006136 PCT/ SG2011/000232 12 9.
A fluid punp nmechani sm conprising: a first inlet that allows fluid to
ent er i nteslga ofithet pandulaninembemhasrecusyefierake 230,pwhichis inggagement yithysead t o

tr ans] at 623i3r] I{ tcljgn,si (l, gea? i2§g ?snince?leglggb%?nreht with a linear rake 235, which is mounted on the

actuating frame 180 of the the cdmponeht pump 100d. The face of the pendulum member i

lined with aerofoil vanes 223. Each aerofoil vane 223 is made up of a leading aerofoil

~ section 223a and a trailing aerofoil section 223b. As shown in FIG. 8G, each leading

i aerofoil section 223a is fixed with respect to the face of the pendulum member 220 but the

. trailing section 223b is pivotable about an axis 225 by a toggle bar 227. In use, when water

: currents flow through the face of the pendulum member 220, a lifting force is generated at

- each a¢f0f0i1 vane 223 in relatioﬁ to the direction of the aerofoil trailing section 223b and

the pendulum member 220 swings to one side. At the end of each swing; the pendulum

| member 220 hits an adjustable stopper (not shown in FIG. 8F or 8G), which then toggles

the toggle bar 227; as a result, the toggle bar 227 turns each trailing section 223b to a

 ' second direction opposife from its first direction. In effect, the lifting forces on the vanes

| 223 chénge direction and swing the pendulum member 220 in a reverse direction. The

swinging of the pendulum member 220 causes the gear 233 to turn, which in turn causes t'he

actuating frame 180 of the pump -100d to oscillate and fluid is thus pumped from the outlets

160 to drive a fluid motor M/turbine T and a generator G to produce electric power.

[0039] In the above pump systems 200b-200f, only one set of pumps is illustrated. It is
possible that another set of pumps is provided such that one set of pumps is operable to

pump water whilst the other set pumps air.

[0040] While specific embodiments have been described and illustrated, it is understood that
many changes, modifications, variations and combinations thereof could be made to the
- present invention without departing from the scope of the invention. For example, FIG. 9
shows a plurality of one or more of the above pumps 100, 100a-100h thét are connected in
a network, for instance, to a turbine T. It is also possible that the electric power generated
4by the above pumping systems 200a-200f are connected through a controller before power

is supplied, for example, to the electricity grid system.



a second inlet that allows fluid to enter into said piston chanber on an
opposite side of said piston; an outflow chanber in fluid comrunication

wi th sai dypppiokBesi de of said piston; and an out lpetysichatoedzer natel y
receives fluid fromsaid piston chanber and said.outfl ow chanber when said

pi ston is driven according to rising ariq falling waves or flow ng currents.
10. A fluid punp nmechani smaccording to claim8, wherein said outflow
chanmber GbAIMESes two outfl ow chanbers. 11. A fluid punp nmechani sm
conprising: a piston dispgsed to reciprocate inside a piston chanber;

an out fl'ow chs ﬂﬁ“‘?‘ﬁ‘i"g‘%@mé@rﬁ‘?m?f‘é'ﬁgi on with a piston rod side of said

pi ston chambery gre; inletdRati Ab&t ARlPEerR&dntd ¥ Blsin dbhber GPEREEAE bNE pistord! | oW
fluid to enter - into said piston chanber according to partial vacuum

gener at edwhiyh saligpopedstoaranglatetinsiger sidepistof charobery om f | owi ng out from sai d
pi ston chanber according. . to jncreased fluid pressu ner at.ed. by .sai.d
piston; and 2 secgpd et that ‘lq‘?éﬁs tﬁi@ & Faeemio raeﬁ‘?é?’%}%gm%f%ﬁf’dwa]%lglbfﬁ g‘é@% Bi st on
charber andysaligBH M BBIRASadIBid o at on and pi ston rod are driven
according to rising and falling waves ,or flow ng currents. 12. A fluid
punp mechani snamoewtet dhat gltematehy revewes fluidhoprsaiepistog chrmbersandibpid gecoadd
pistonrodisfdriven_by,aflé)at., . ) .. .

- chamber when said piston and its piston rod are driven according to rising and falling waves

~ or flowing currents.

'

2 ~ A fluid pump mechanism according to claim 1, wherein each said inlet or outlet is

| contrélléd by a flap.

3. A fluid pump mechanism according to claim 1, wherein each said inlet or outlet is

controlled by a ball.

4. A fluid pump mechanism according to any one of the preceding claims, further

comprising a second piston, which is operable to translate in said second chamber.

5. A fluid pump mechanism according to claim 4, wherein said piston and said second

piston rods are connected by a link bar.

6. A fluid pump mechanism according to claim 5, wherein said link bar is T-shaped and
each end of said piston rods terminates with a roller, which is contiguous with said T-

- shaped link bar.

7. A fluid pump mechanism according to claim 4, wherein said piston and said second

jpiston are connected by a rope-pulley or chain-sprocket system.

8. A fluid pump mechanism according to claim 4, wherein said piston rods extend in

directions opposite to each other and said piston rods are connected to an actuating frame.



13. A fluid punp mechani smaccording to claim 12, wherein said punp
mechani smis | ocated above said float so that air is punped to drive a
fluid nmotwp MRoeizyr bine T, which in turn, operates a gep¢isehei/ ot
produce electric power. 13 14. 1 A fluid punp mechani smaccording to
claim 12, wherein said punp nmechani sm il?/l | ocat ed bel ow said float so that
water is punped to drive a fluid. notor or turbine T, which in turn,
oper at es & gentfflaidpun® mechansoeoepeisegt ri ¢ power. 15. A fluid punp
mechani sm accordi ng.to, any one of clains 1-11 erein said.piston.rod is
riven by a & & Bishmie ingaioRs Suft s sl bisra Pites BRRBrLRBHEARE REEMATE m
accor di ng,#:0n R, BftrankBieBside shid nivleg 'cBadba&ai d piston. rod is driven by
an oscillat ?l?lg psgggﬁae, {Iﬁlkcha iss1 pi vort)led Sn a .p’o.nt oon. 17. A fluid punp
mechani sm acca sticond intet almy ablores Bidgb antes into $4id pistar diambsnpriappppasie sidd i s
driven by a crank pin disposed.on a rotary wheel. 18. A fluid punp
mechani Srﬁféé'@@‘%?fhg to claim 17, wherein said rotary wheel tis horizontally
di sposed and if, Ligady C%R.@rymaﬁhia eBshuEatithivill sh®l SFSIta RAObof 388 Pistbd;,
vanes- di'sposed on a peripheral underside of said rotary wheel. 19. Afluid
punp nmechad sm according to claim17, wherein said rotary wheel is
vertically disposed and it is driven py cups disposed on a riphery of
sai d rotary wideputlet shpt akematehyreoenies ﬁ‘éé §W‘fia‘§§f8? &P"Hﬁbetrdiggls %n‘?ué%fow
wher ei n-sgj,dypi ' AhidyAChURLRG thT A AhE fallihy GPavRY o AR
whi ch: i ?sgj'(gfgglrbg‘;]t_ ?&gﬁysragagp%% fsl aﬁ}/_ ng penollﬁggum menber . Zlg Afluid pumg)
mechani snewaeatt di ng to- claim 20, wherein a face of said oscillating
pendul um structure has a plurality of aerofoil vanes, wi th each of which
conprising a | eading section and.a pivotable trailing section.

L 10. A fluid pump mechanism according to claim 8, wherein said outflow chamber

comprises two outflow chambers.

11. A fluid pump mechanism comprising:
~ a piston disposed to reciprocate inside a piston chamber;

an outflow chamber in fluid communication with a piston rod side of said piston
chamber; |

an inlet plate and a valve plate cooperating to allow fluid to enter into said piston
chamber according to partial vacuum generated by said piston or to prevent fluid from
flowing out from said piston chamber according to increased fluid pressure ‘generated by
said piston; and

an outlet that alternately receives fluid from said piston chamber and said outflow
chamber when said piston and piston rod are driven according to rising and falling waves or

- flowing currents.

12. A fluid pump mechanism according to any one of the preceding claims, where said

‘piston rod is driven by a float.

13. A fluid pump mechanism according to claim 12, wherein said pump mechanism is
located above said float so that air is pumped to drive a fluid motor M or turbine T, which

in turn, operates a generator G to produce electric power.



22. A fluid punp mechani smaccording to claim2l, wherein said pivotable
trailing sections are toggled in either of two positions by a toggle bar

li nki ng sgb%oiz@biseNg sections. PCT/SG2011/000232
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'14. A fluid pump mechanism according to claim 12, wherein said pump mechanism is
located below said float so that water is pumped to drive a fluid motor M or turbine T,

-which in turn, operates a generator G to produce electric power.

. 15. A fluid pump mechanism according to any one of claims 1-11, wherein said piston

~ rod is driven by a laterally, oscillating pontoon.

16. A fluid pump mechanism ?ccording to any one of claims 1-1 1, wherein said piston

rod is dr!iven by an oscillating paddlé,_ which is pivoted on a pontoon.

17. A fluid pump mechanism according to any one of claims 1-11, wherein said piston

rod is dﬁven by a crank pin dispbsed on a rotary wheel.

18. A fluid pump mechanism according to claim 17, wherein said rotary wheel is
horizontally disposed and it is driven by an impeller, which is made up of aerofoil vanes

disposed on a peripheral underside of said rotary wheel.

19. A fluid pump mechanism according to claim 17, wherein said rotary wheel is

vertically disposed and it is driven by cups disposed on a periphery of said rotary wheel.

20, A fluid pump mechanism according to claim 8, wherein said piston rod and said

actuating frame are driven by a gear, which is operated by an oscillating pendulum member.

-21. A fluid pump mechanism according to claim 20, wherein a face of said oscillating
pendulum structure has a plurality of aerofoil vanes, with each of which comprising a

leading section and a pivotable trailing section.

22. A fluid pump mechanism according to claim 21, wherein said pivotable trailing

sections are toggled in either of two positions by a toggle bar linking said trailing sections.



