WO 2010/003187PCT/A112009/000887 1 Generation and use of high pressure air Technical Field
The present invention relates to a device for generation of high pressure air, and to methods of use of

the high pres&,%r?ﬂ%;ﬂﬁ?ﬁgkground of the Invention  Difficulties have alvxﬁ%sl }pﬁﬁr&g%jc&gntered in the
extraction of sufficient energy due to the following: Wind speed commonly varies S|gn|f|cantly over an

extended period due to weather and temperature variations - variations over a 24 hour period can be
substantial, as can variations from season to season; Collecting energy efficiently from the wind under
these varying conditions over an extended period of time has proven to be difficult; For pumping of
water with energy from a wikRB@feFEE iAmGk yRetofdaig impsasaIs@oairoduce water at sufficient

pressure to allow for high pressure storage..rec na}gg}%eewacted energy from wind during the variable

periods described above, there is currently n6 economic technology available to store the energy and
reuse it efficientlyThe present invention relates to a device for generation of high pressure air, and to

methods of use of the high pressure air.

Background of the invention

Difficulties have always been encountered in the extraction of sufficient energy due
to the following:

® Wind. speed commonly varies significantly over an extended period due to
weather and temperature variations — variations over a 24 hour period can be
substantial, as can vﬁiations from season to season, _

* Collecting energy efficiently from the wind under these varying conditions over
an extended period of time has proven to be difficult;

e For pumping of water with energy from a windmil}! it has, in the past, been
impossibie o produce water at sufficient pressure to allow for high pressure
storage.

Having extracted energy from wind during the variable periods described above,
there 1s currently no economic technology available tfo store the energy and reuse it
efficiently.

There is therefore a need for a device for extracting energy from wind that

addresses the above difficulties.

Embodiments of the present invention seek to substantially overcome or at least ameliorate one or
more of the above disadvantages. Embodiments of the present invenfion seek fo at least partially satisfy
the above need.

Summary of the Invenition
In a first aspect of the invention there is provided a device for generating high
pressure air, said device comprising:
¢ a rotor capable of rotating about an axis of rotation under the influence of wind
CRErgy;
e 2 block having an external surface and an internal surface, said internal surface
defining an internal cavity in said block, whereby the rotor is located inside said

cavity and is capable of rotating within the cavity, and said block being capable of



There is therefore a need for a device for extracting energy from wind that addresses the above
difficulties. Embodiments of the present invention seek to substantially overcome or at least

ameliorate one or more of the above disadvantages. Embodiments of the present invention seek to at
least partially* S8R Above need. Summary of the Invention  In a fift H&H2EPHE invention

there is provided a device for generating high pressure air, said device comprising. a rotor capable of
rotating about an axis of rotation under the influence of wind energy; a block having an external
surface and an internal surface, said internal surface defining an internal cavity in said block, whereby
the rotor is locatednivaictershiive avitireanotbis rcapiisieion rathtiponaliti ththex casfitptatu sdithdlock being

capable of 2 movj v gy irecti -the axis of rotation of the rotor so
fefsiAle Ddheiakinedireian: g nebo

as to vary the position of the rotor within the cavity; a plurality of vane$ extending from said rotor, said
vanes being cdupfe@ittdiy RitsrmssstiERndiRsafiney saitk riwyendorsias hanat wplsddr eapable of

adopting relative i ihe#oiah heeier faganableyolJataingwithirnibe: cavipavibilg sapuaining
continuous contact }%%%ete:n tggcfg vgn&lgngtghe in('ggr sur, acT t?f the.moc SO as.1o mﬁ}iftain a seal
between the interhaf surface an ttﬁe? vane: arglgs et Channelex ﬁv mﬁlf Fn THEREXVERNAI surface of
the block to the intesindbivindtyosdinuots perant betrestosarhicraireapd ity; internal surface of the

block so as to maintain a seal between the internal surface and the vane;

¢ a gas inlet channel extending from the external surface of the block to the internal
cavity so as to permit a gas to enter the cavity;

® a gas outlet channel on an opposite side of the block to the gas inlet channel, said
gas outlet channel extending from the internal cavity to the external surface of the
block so as to permit the gas to exit the cavity; and

s a position controller for causing the block to move relative to the rotor so as to
vary the position of the rotor within the cavity.

The following options may be used in conjunction with the first aspect, either
separately or in any suitable combination.

The position controller may be adapted for causing the block to move relative to the
rotor in a direction orthogonal to the axis of rotation of the rotor.

Both the cavity and the rotor may be cylindrical. The axis of the cavity may be
parallel to the axis of rotation of the rotor. The axis of the cavity may be non-coincident
with the axis of rotation of the rotor. The rotor may be disposed asymmetrically or non-
centrally in the cavity. The rotor may be disposed such that rotation of the rotor causes air
to be drawn i through the gas inlet channel. It may be disposed such that rotation of the
rotor causes air to be expelled through the gas outlet channel. The rotor may be located
partially within the cavity, i.e. a portion of the rotor may be located within the cavity. The
rotor may extend from inside of the cavity to a location out of the cavity.

The vanes may be capable of at least partly retracting into the rotor. The vanes may
comprise a resilient material. The vanes may be resiliently coupled to the rotor.

The rotor may be coupled to a windmill so as to cause the rotor to rotate about. the
axis of rotation. It may be coupled to the windmill by means of a drive shaft which is
coupled axially to the rotor.

The position controller may comprise a first position adjustor for moving the block
$0 as to vary the position of the rotor within the cavity such that, when the pressure in the

outlet channel is below a predetermined maximum, the distance between the axis of



a gas outlet channel on an opposite side of the block to the gas inlet channel, said gas outlet channel
extending from the internal cavity to the external surface of the block-so as to permit the gas to exit the
cavity; and a position controller for causing the block to move relative to the rotor so as to vary the

position of tHEFSLEV WRHIA the cavity. The following options may be usé’fﬂ‘}:%ﬁff'gﬂ%% with the first

aspect, either separately or in any suitable combingtion.  The position controller may be adapted for
causing the block to move relative to the rotor in a direction orthogonal to the axis of rotation of the
rotor.  Both the cavity and the rotor may be cylindrical. The axis of the cavity may be parallel to the
axis of rotatieatohthethe tatol el dhescedttee Chvibavitayrveaes winaidenteasthneidpiesirotation of the

otor. The BIRNBE laaeet AAYRE ROk QLaPRACRT M AR GRYNT lonmay be

disposed such that rotation of the rotor causes air to be drawn in t channel. It may

be disposedlagkinsliisdivesiion tuchdbet tudistnge &F%@Xﬁé‘ﬂéﬂ%j‘%wﬁm fBoater channel.

The rotor may lae: logate d Paeiadhyityithiretioes cavithe s RioR dipirei dh e 50tesakde decaied within the
cavity. The rot(%r may. exten lf(r;gm insi&l% glf the, cavitXFto location put af the cayvity. e}?e vanes may
etr €

be (:apablepc?]‘S ﬁqrég‘s{uﬁgﬁl‘f/vr éjéﬁﬁsg INt0o ?ﬁlé Yotor H%%/lﬁ%celé)rrln‘gyl%o}%Bﬁggsgereoy it thaterial. The

vanes may diesetisilienidh coigledficstiisdorsond Fiséicotedivsgrb ompweleléd ¢ommsitind rhillose as to cause
the rotor to fotaie: sharithe.ads Abraiaion i maydeeGouRlsd [opHagNiRdmil Rymeanskt a drive shaft

which is coupled axially to the rotor.” The position controller may comprise a first position adjustor for

moving the PrATeS be¥ Vs axis phanirarhtbsdRPuand thn eRs g Sherr iy, WRSASHe pressure
in the outletxgliesnekisdelawaidpredatermiheditiaximum, the distance between the axis of 3 rotation

of the rotor and niye of. h? vity increases with an.ingrease in sai ssure in.the outlet
channel. The deﬁ%&%%&_necéﬂéﬂq%{at the ?lrgtnp%sait{l%%gg jf%t%?‘fﬁlggs&&gﬁ%q%?ﬁnﬂf&%rection such
that the disfiitaastieadiaerais Mprelibn BfstREC DT ndeHardarmsdion svstkuipineteases and the

position coRirAber MaYiELpHtisthagasend position adjustor which urges the block in a second

direction which is.opposite to the first direction, such that the first. and second pgsition adjustors
operate it oppod I i AL SRR AR B ST ot A b BB A

predetermigesiprrasinadront e distaece between the axis of rotation of the rotor and the centre of the
cavity increases-#ih,an NG GRse Braaiflie G5 WRANHME RS Ty, comprise one or more slots

so as to allow the vanes to pass said channels without restriction to their movement by

said channels. The one or more slots may be oriented circumferentially.

The device may comprise a dewatering device for dewatering the gas prior to said
gas entering the cavity. It may comprise a particle filter to prevent particulate matter
entering the cavity with the gas.

The block may be coupled to a guide. The guide may be capable of constraining the
motion of the block to the direction orthogonal to the axis of rotation of the rotor. The
guide may be in a fixed position relative to the axis of rotation of the rotor. The guide
may comprise a housing, The housing may have an outside surface and an inside surface,
said inside surface defining a chamber inside which the block is located. The shape of the
chamber may be such that the inside surface constrains the motion of the block to the
direction orthogonal to the axis of rotation of the rotor. The housing may have a housing
inlet channel extending from the outside surface of the block to the chamber and a
housing outlet channel on an opposite side of the housing to the housing inlet channel,
said housing outlet channel extending from the chamber to the outside surface so that, in

-every position that the block is capable of adopting relative to the rotor, said housing iniet
channel at least partially aligns with the gas inlet channel so as to permit a gas to enter the
cavity and said housing outlet channel at least partially aligns with the gas outlet channel

so as to permit the gas to exit the cavity. The housing inlet channel and the housing outlet



The position controller may comprise a tube which couples the outlet channel to the first position
adjustor for providing a gas pressure to the first position adjustor so as to control said first position
adjustor.  The outlet channel may comprise a pressure regulator for setting a maximum outlet gas
pressure froMUTEHEULE  The inlet and outlet channels may each, indé t“fﬁ'é‘?‘?ﬂ?/,"%%prise one or
more slots so as to allow the vanes to pass said channels without restriction to their movement by said
channels. The one or more slots may be oriented circumferentially.  The device may comprise a
dewatering device for dewatering the gas prior to said gas entering the cavity. It may comprise a
particle filtechanpebwenyt graitj colixpendattay,erptering tiwe cbaumbenibinotigh gadot sd lae folackiavay be

coupled to g guide. The guide may be capable of constraining the motion of the block to the direction
orthogonal to the axis of rotation of the rotor. The guide may be in a fixed position relative to the axis of

rotation of the rotgie THAcGHAY FEPESHASralebPiR A G TR #dliRfng bR dgie fiRcdRay sitfe surface
and an insiggssuiaaeeitonsitiRtsudacgaslefnin ochaahaim biicinsigle Whiish theybleckiss legated. The
shape of theogrtlxglrpn?ert'ima%&etggcgstgu }etth&éﬁ?éqe surface constrains the motion of the block to the
direction or&ogonaf?o%ﬂe axis ofrotation of the fotor. The housing may have a housing inlet channel
extending from tRdetrvickemaythesweiie tigerasting Theasives ahal Zetrdabng didlebehtbihel on an

opposite sidg;QfaerBOUSINGER $he DousipaMistrhannel saic housing piset /hame! exignding from

the chamber to the outside surface so that, in eveggposition that the block is capable_ of adopting
5

relative to th8 P5tol® S4iATOTRNTE InRE cHthat 2P1ddstPatian-atg AdIRIPINY §HeasHbE S annel so as

to permit a @‘hs;immtemhyemy ammsaide_rmuséntpv_iuﬂet channe_l at _Ieast partially aligns with the gas
oullet channel 6,05 LARIIAAPAAS 10 S4VA S The besinn INShebARRGLARe (g housing

outlet 4 channel may each, independently, open to the chaniber througla’slot so as to achieve this.
The device dRe§cEHFISEEiN inlet pipe and an outlet pipe. The inlet pipe may be in gas communication

with the gas inket ghgnagtchhReuiahMRMBLERLAHIAS £OMIP UNIGAIIA Withile: gasedliet channel.
The device may be %%%qble of generating a pressure of at least about 5 to about 50 atmospheres, or

about 5 to 25, 5 to 25 EFFEYE 16 10, 10 to 50,20 to 50, 10 to 30 , 10 to 20 or 2 to 40 atmospheres,
e.g. about 5, 18, 16ROk 28YBE 85 cXGrmb priCamrbspheteasall heipresstifeintayalepedeon the size

of the device. Iy g5,GRQYMBRLINGHRARAONRE I ARV IAEIONIRIEEP NG LIRD RrésiskiLg air. said
device Compnsmgzhside said cavity and is capable of rotating within the cavity, and said block being

capable of moving relative to the rotor in a direction orthogonal to the axis of

rotation of the rotor so as to vary the position of the rotor within the cavity;

e a phurality of vanes extending from said rotor, said vanes being coupled to the
rotor in such a manner that, in every position that the block is capable of adopting
relative to the rotor, the rotor is capable of rotating within the cavity while
maintaining continuous contact between each vane and the internal surface of the
block so as to maintain a seal between the internal surface and the vane;

e 3 gas inlet channel extending from the external surface of the block to the internal
cavity so as to permit a gas to enter the cavity;

® a gas outlet channel on an opposite side of the block to the gas inlet channel, said
gas outlet channel extending from the internal cavity to the external surface of the
block so as to permit the gas to exit the cavity; and

s a position controller for causing the block to move relative to the rotor in a
direction orthogonal to the axis of rotation of the rotor so as to vary the position of
the rotor within the cavity, said position controller comprising a first position
adjustor for moving the block so as to vary the position of the rotor within the

cavity such that, when the pressure in the outlet channel is below a predetermined



a cylindrical rotor capable of rotating about an axis of rotation under the influence of wind energy; a
block having an external surface and an internal surface, said internal surface defining a cylindrical
internal cavity in said block, whereby the rotor is located inside said cavity and is capable of rotating
within the ca%?‘aﬁ%i"éé’?a block being capable of moving relative to the d’ﬁ?’r‘?ﬁ”&“&?@%ﬁéﬁ orthogonal
to the axis of rotation of the rotor so as to vary the gosition of the rotor within the cavity; a plurality of
vanes extending from said rotor, said vanes being coupled to the rotor in such a manner that, in every
position that the block is capable of adopting relative to the rotor, the rotor is capable of rotating within
the cavity while maimtaining thentistuctesheontas tireinie of sasiovafalandthe:idesaatsweface of the

block so as to maj a'g @l' ?(ﬁ% eep the [nternal sur nge vane; agdas inlet channel
extending from th(@ %)%ter a su%%%% o@tk% ’é%rég f&’%ﬁé“%ﬁ?ﬁa cté%?t%/escc‘)%% f_o pe??r'lit a gas to enter the
cavity; a gas ouffeeepthpnenbadinesd osrassisevisicthe dtvkk dotienyasirgdighamseirsait gas outlet
channel extgidlingifiosmdhednigrnal cavity to the external surface of the block so as to permit the gas

to exit the cavity; and_.a posjtion controller for causing the block to moye relative to the rotor in a
direction orthoﬁi)n%ﬂ'gq léchfgtSf ?3?5‘%1%0&9%1?&%%% ELN ) Wﬁgoﬁo‘érfﬁ%t UGS within the

cavity, said positiorf semtritegxcomprising a first position adjustor for moving the block so as to vary the

position of the fotqryyithin, the, cayity, syah hak.uhsm he RIessy eIl QuighghanagkiR pelow a

predetermined 5 maximum, the distance between the axis of rotation of the rotor and the centre of the

cavity increases w8 fcrebadrrel dnteprlssigyiinise b birdke mdmehy thareifreisdnmBidiment there
is provided a devigeidy generatnandighcasesisWeratiitisaeideyitR complisagaid block being

capable of moving relative to the rotor in a direction orthogonal to the axis of
rotation of the rotor so as to vary the position of the rotor within the cavity;

¢ a plurality of vanes extending from said rotor, said vanes being coupled to the
rotor in such a manner that, in every position that the block is ‘capable of adopting
relative to the rotor, the rotor is capable of rotating within the cavity while
maintaining continuous contact between each vane and the internal surface of the
block so as to maintain a seal between the internal surface and the vane;

e a gas inlet channel extending from the external surface of the block to the internal
cavity so as to permit a gas to enter the cavity;

» 2 gas outlet channel on an opposite side of the block to the gas inlet channel, said
gas outlet channel «xtending from the internal cavity to the external surface of the
block so as to permit the gas to exit the cavity;

e a position controller for causing the block to move relative to the rotor in a
direction orthogonal to the axis of rotation of the rotor so as to vary the position of
the rotor within the cavity, said position controller comprising a first position
adjustor for moving the block so as to vary the position of the rotor within the
cavity such that, when the pressure in the outlet channel is below a predetermined
maximum, the distance between the axis of rotation of the rotor and the centre of
the cavity increases with an increase in said pressure in the outlet channel; and

¢ a housing having an outside surface and an inside surface, said inside surface
defining a chamber inside which the block is located, wherein the shape of the
chamber is such that the inside surface constrains the motion of the block to the
direction orthogonal to the axis of rotation of the rotor and wherein the housing
has a housing inlet channel extending from the outside surface of the block to the

chamber and a housing outlet channel on an opposite side of the housing to the



a cylindrical rotor capable of rotating about an axis of rotation under the influence of wind energy, a
block having an external surface and an internal surface, said internal surface defining a cylindrical
internal cavity in said block, whereby the rotor is located inside said cavity and is capable of rotating
within the ca @?‘3(%8“&&?& block being capable of moving relative to the rdtor M YREsn orthogonal
to the axis of rotation of the rotor so as to vary the position of the rotor within the cavity; a plurality of
vanes extending from said rotor, said vanes being coupled to the rotor in such a manner that, in every
position that the block is capable of adopting relative to the rotor, the rotor is capable of rotating within
the cavity while maintsing g e aktinnelysagbhtasingeiutke olaaat watwding flaentiercialsbieface of the
block so as to ma@.@ﬁh{%ﬁ?@mﬁé\é’?@%@%ﬁfﬁﬁt éi{{&%ggf%é%%‘éﬁ@se eap IS R gt ghannel

extending from the external surface of t e Internal cavity so as'to permit a ggg to enter the

cavity; a gas outl@tl@ixnHelbsTaaroib sRusHIgandtt whamielrt isati oatislinidigtsanite theaies gas outlet
chan neL thendingﬁranaﬁaﬁmtgénﬁil ER YR %M@rég?&slfﬁéaemmﬁldbmﬁ&hﬁﬁg%eﬁémitdthe gas
to exit the cavity; osifion controller for causing the block to move relative to the rotor in a direction
orthogonal to the %3%‘%4%%?8%8“#9 BHSFEY ’:ﬁ% %ﬁ&?ﬂﬁ%ﬁ%&'ﬁ%ﬂ ¥ BT BBPHitAfERSe cavity,
said position contrtolkiicheg@vsing a first position adjustor for moving the block so as to vary the
position of the rofgruiihin L EaYidhEHER ARG DERIES TN SdRLHR anel iyoelow a
predetermined maximum, the distance be?v%z{gn the axis of rotati(%n gf t%g%:gi%}l?ﬁl t é éiéhtre of the
cavity increS8E SFVifEF SARERYEe in said pressure in the outlet channel: and a housing having an
outside surface anccglindistebrstoif@apatiaist insitasatacardefin oashanbesiasdenibieb the block is

located, wherein tgF“%};l pe of the chamber is such that the inside surface constrains the motion of the

block to the direction ort egng%%l to the axis of rotation of the rotor and wherein the housing has a
housing inlet cRarhetedaet ¢mipivdite tatd oofesibie mapicd eidiiee ishadkwhithd cbrapled raiatia housing

outlet channel on gryaPRASIR S8R ehibR: BRI (orbime SUaaLBIG Nk hanag!, said housing outlet
channel extending f[)?m t%% chamber to the outside surface so that, in every position that the block is
i %‘tgp‘é’l‘ﬁ

capable of adoptirigTeRtURTB&HE [BHEEaF IR ARl SLrEted HIR} SHEALwith the gas
in!et chapnel so agdbmpegnitpligdsidal émmmheac_eayiﬁp and sbéxbdlfbmlsér@pwmlemﬂoammmmé&ast pgrtially
aligns with the gas, QLlel, EhanRe! 5 asd Qﬁé@i&ﬂ%&iﬂ&%ﬁ%ﬁér&%ﬁ@y, Nig sl AOANRSGMbodiment

there is provided a device for geherating high pressure-air, said device comprising:
capable of moving relative to the rotor in a direction orthogonal to the axis of

rotation of the rotor so as to vary the position of the rotor within the cavity;,

¢ a phurality of vanes extending from said rotor, said vanes being coupled to the
rotor in such a manner that, in every position that the block is capable of adopting
relative to the rotor, the rotor is capable of rotating within the cavity while
maintaining continuous contact between each vane and the internal surface of the
block so as to maintain a seal between the internal surface and the vane;

¢ a gas inlet channel extending from the external surface of the block to the internal
cavify so as to permit a gas to enter the cavity;

e a gas outlet channel on an opposite side of the block to the gas inlet channel, said

- gas outlet channel extending from the internal cavity to the external surface of the
block so as to permit the gas to exit the cavity; _

# a position confroiler for causing the block to move relative to the rotor in a
direction orthogonal to the axis of rotation of the rotor so as to vary the position of
the rotor within the cavity, said position controller comprising a first position
adjustor for moving the block so as to vary the position of the rotor within the
cavity such that, when the pressure in the outlet channel is below a predetermined
maximuln, the distance between the axis of rotation of the rotor and the centre of

the cavity increases with an increase in said pressure in the outlet channel; and



a cylindrical rotor capable of rotating about an axis of rotation under the influence of wind energy; a
windmill coupled to said rotor by means of a drive shaft which is coupled axially to the rotor so asto . .
enable the rotor to rotate about the axis of rotation; a block having an external surface and an internal
surface, saidVé4IEifface defining a cylindrical internal cavity in said ﬁ&&@ﬁﬂ‘f&%ﬁ&’ﬁﬂe rotor is
located inside said cavity and is capable of rotating within the cavity, and said block being capable of
moving relative to the rotor in a direction orthogonal to the axis of rotation of the rotor so as to vary the
position of the rotor within the cavity; a plurality of vanes extending from said rotor, said vanes being
coupled to the roter hvstinh kevineg e ratisidensexfacy poditonithaletveflecksadc apidesaffadopting
relative to the rotog e otpEigcRRARIG RN ALRHNGIBIR thasavily Whilsmaiaining sepfinuous

contact between each vane and the internal surface of the block so as to maintain-a seal between the
internal surface arfaRBsrdnsuch gt thrdpeids mefexemsinimrdhs metoreitedimsde&odbte block to
the internal cavity éReasidio qeivatimigestio exieothetgavityf thgac@uilet enarie!mn imuapposite side of
the block to the gas inlet channel, said outlet channel extending from the internal cayity to the
external surface c}' ?ﬁeaeﬂi)cl)lé}(nécl)%% %aﬁ‘glglri?f( Fﬁ%%lgn %8%)%%}% 3{%513%“;1‘%’:%8& |8nt§1rg§%tfgall‘¥é? for causing
the block to move shéaihee todirehairgnoutiitabionebah sgorrrasitethsidexed die diitiingdbthe rotor so as
to vary the position@fsthe atoenvithin LisisithSaitinsiisncontaliss SRPHRIE. st position

adjustor for moving the blqck sq as to vary. the position; of the rotor within the cavity such that, when

the pressure in thé 5 EHERSHGSHHdR Praddidsitimetanteiblosk wenbls sledratifgen the axis
of rotation of the restutiachtthe aeoiyeanf Hoashayiiylénchiemse awithsigpuitialigadizin saddthegasure in the
outlet channel; an housing haying an.outside, surface.an inside sur said inside surface
defining a chambegpll%ts%lg%]v %IC%? t Seyglgg‘l%%plgo?a%eg? L\%vi%%ret%t aé%% aage S%t E?:q%énrﬁb%%%%such that
the inside surface daglahleascopitaibn ipnicetib dhasan ewieb chemerivgydnactrthagss of rotation
of the rotor and whe i deechaysing has a housing inlet channel extending from the outside surface of
the block to the chamber apd a hou;.igﬁi qutlet channel on an og%)site side of h@,}hﬁusin? to the
housing inlet chafinBI*EARF HEBEThG bl EIFAHRR ‘BRRATRT AT th& EREHES tHRS B de surface
so that, in esenpposiienithiat thiedibok te Sxphbdeased aptingpretative viesttie wikoebgatink hapsising inlet

channel at Iggatadially igns widhe grsitieh ChaRnehsOAR I PSHRIbA SRR sl he cavity and
said housmg outlet channel at least partially aligns Wltht%ggﬁas outlet channel so as to permit the gas

to exit the ¢ mit pressupseshers SomthsrdRdshiv Arish e tfed a pressurised fluid source
comprising a devite fsboxiggpoiche firgt Bspset dncenprestirevibste sedoatelypibe gasoutlet
channel of Sx%‘?v‘i’@é'ﬁ%? icoe V?'?ﬁt&%lgréoipn lgl%llo%pace of said pressure vessel so as to permit

pressurised gas from the'dévice 16 enter the miernal space.
The pressure vessel may comprise a liquid inlet for supplying a liquid to an internal

space of the pressure vessel, a liguid outlet for allowing the liquid to exit the pressure
vessel and at least one valve for controlling the exit of fluid, e.g. liguid, from the pressure
vessel, so that the pressurised fluid source is a source of the liquid under pressure.

The pressurised fluid source may comprise a first and a second pressure vessel,
whereby the gas outlet channel of said device is coupled via a valve to an iniernal space
of each of said pressure vessels so as to permit pressurised gas from the device to enter
the internal space of either the first or the second pressure vessel according to a setting of
the valve. Each pressure vessel may comprise a liquid inlet for supplying a liquid to an
internal space of said pressure vessel, a liquid outlet for allowing the liquid to exit the
pressure vessel and at least one valve for controlling the exit of fluid, e.g. liquid, from the
pressure vessel, so that the pressurised fluid source may be a source of the liquid under
pressure.

The pressurised fluid source may additionally comprise a heater for heating the
internal space of said pressure vessel, or at least one of the internal spaces of said pressure

vessels.



The following options may be used in conjunction with the second aspect, either individually or in any
suitable combination.  The pressure vessel may comprise a liquid inlet for supplying a liquid to an
internal space of the pressure vessel, a liquid outlet for allowing the liquid to exit the pressure vessel

h
and at least 8’,?&{}%{1?953#&7 controlling the exit of fluid, e.g. liquid, from the 5@?@?@@5@3@?750 that the

pressurised fluid source is a source of the liquid ugder pressure.  The pressurised fluid source may
comprise a first and a second pressure vessel, whereby the gas outlet channel of said device is
coupled via a valve to an internal space of each of said pressure vessels so as to permit pressurised
gas from the devibe toessugseth dinienutspayadditithahtivorfipstse nthease donbeptiagsulbiguiéssel

according tBr%e?s%ﬁ%QsQHﬁ‘ﬁfM@'X?gﬁ%@ Bfﬁéﬁﬂf@p\f&%ﬁ% q@yeﬁgfnprise a liquid inlet for supplying a

liquid to an internal sgsce 0 saidé)ressure vessel, a liquid outlet for allowing the liquid to exit the
pressure vessel Shal JHI8 28Pert @ A TETESRIBATR dStRECIded AritRior IRRTRS B hPIsE Bressure
vessel, so thpatie prasstisised fhyidmatscsf mayrdsnasaufitdohtdesigrishundar Piabsigee The
pressurised fluid, source may additionall mprise a heater for heating the interpal space of said
pressure végggﬁ?%lrgé? I%a?s e\cé)ﬁréé((jﬁs eec%ng{aei%% B%%%egglg BF g‘é?é‘%r%s@ﬁ "\:’/Sesgxs}éfsg} Héudsgc]lﬁcéepressurised

fluid sourcesorizyiaaeRtibianeedmisdsduid e sherefitre dhegendine it bras eftindsnih isidtor gas has
exited the pHRSM S YeSipEHRing dikmihHdAsPEchaling BveRHCR theyenls PERKeMR mALpr comprising

an engine capable of being run by means of a pressurised fluid and a pressurised fluid source
according t5"#8%econd aspect, said engine being coupled to the pressurised fluid source so as to
provide pressuridecafléidrth thepangifieth heventne thay e aroyldvden engligie stipplayshstamreciprocating
engine. It MaBeshPIARA0GHIG: hEAEA senyated diorel 80gldCaupelp BipYTRARRCN O e
invention there’is provided a water supply system comprising a pressurised fluid &duirce according to

the secondBEBcaHd FBFECIRE dhvish \WaeEBU it Aaideuetsivitefain theurgd dteutiet(s) is (are)

coupled to Hesgresstivendiiven puatfapusifiealien device.  The water purification system may
comprise an actiyated ?arbonfﬁlt?r, an activated silica filter, a reverse osmgsis device, an ultrafiltration
il?[(rﬁ W, 1caft éc %ﬁg t

device, a microfiltrStion device GF 3 comBInAtOn SFERY R % ey °r. 31 &HA S pect of the

ation
invention thaliesidibenvidedesse ootingisldevies.comprisfiigatiprassinisednicicfitmatios dodording to the
second aspeghARdMHeat IpenAbAgwiesferdgmoving heat from compressed gas in the pressure

vessel(s), and also comprising one or more gas outlets for allowing cooled compressed gas to exit the
gi of the invention there is provided a cooling device comprising a

pressure vessel % )?}38
pressurised fluid source according to the second aspect and a heat removal device for
removing heat from compressed gas in the pressure vessel(s), and also comprising one or
more gas outlets for allowing cooled compressed gas to exit the pressure vessel(s) and
expand.

In a sixth aspect of the invention there is provided a method for operating a device
according to the first aspect, said method comprising allowing wind energy to cause the
rotor to rotate, thereby causing the vanes to propel a gas from the gas inlet channel to the
gas outlet channel and thereby compress said gas.

The step of allowing may comprise exposing an apparatus to the wind, said
apparatus being capable of rotating under the influence of wind and said apparatus being
coupled to the rotor, so as to cause the rofor to rotate. The apparatus may be, or may
comprise, a windmill. The device may be coupled to a windmill so as fo enable said rotor
to rotate about the axis of rotation, wherein the step of allowing wind energy to cause the
rotor to rotate may comprise exposing said windmill to wind, thereby causing the rotor to
rotate about the axis of rotation.

In a seventh aspect of the invention there is provided a method of operating a

pressurised fluid source according to the second aspect, said method comprising:



In a sixth aspect of the invention there is provided a method for operating a device according to the
first aspect, said method comprising allowing wind energy to cause the rotor to rotate, thereby causing
the vanes to_propel a gas from the gas inlet channel to the gas outlet channel and thereby compress
said gas. \B e gf@’ﬁﬂgffgﬂowing may comprise exposing an apparatus toljtﬂy%ﬁ@?@gf’gs pparatus
being capable of rotating under the influence of wigd and said apparatus being coupled to the rotor, so
as to cause the rotor to rotate. The apparatus may be, or may comprise, a windmill. The device may
be coupled to a windmill so as to enable said rotor to rotate about the axis of rotation, wherein the step
of allowing wingllewérgyioccensemie sies the rotatdamaipico thendbe esysusinbesaitksvingmifiddo wind,
thereby causing ghe gefRhie %qutﬁe%t_aaa&maec@m Ohd P bhan Bl ARE YRR PERGGHAL hRgnVention
there is provided a method of operating a pressurised fluid source according to the second aspect,
said method c&%p?%‘flng: 9 allowing wind energy to cause the rotor to rotate, thereby causing the
vanes to prepegiasjiastirorortipecgied pletocihaimet-ial Hpacgad tstietahannakend thereby compress said
gas; and passingh@%&gga%% Saﬁﬁ’ii%@ﬁa&%;t igﬁ%m%aﬁ%qgeogo ﬁr%)rsee%s Ire vessel. The method may
additionally comprise heating the compressed gas. step of a Towi g may comprise exposing an
apparatus to the Wid@ledaief apea1HE S RPERFSD| EXFPRNALAY BPRISHHTe thfiheremes wiidd and said
apparatus Q@mgﬁw" ﬁgaﬁaﬁééupfmaab@?msﬁuﬁqﬁhamemaaa%ﬁﬁ I&_ig £aéy§h ! beo,l or may
comprise, a wi . The method may be for, su ing a pressuyrised liquid, whereby the liquid is in
the internalcé)ﬁ)lglcet‘iifI é?t 5 f)?qe}’ésﬁ?ea@etssceﬁugﬁ&%gogq\éﬁ%?c tgsiﬁéctﬁ%p r@gge%eg% ¥*he internal
space compoisgsistpplyimgraijaEhermsturdnaylie liopsdpplyis to preessimiddituad]igiicteBnthelvantage of
using the mefhadfor flammaple Jayjslsdsdhat ng.aauiee obioniton igeroudestin i mefhod in contact
with the liquid or its vapour.  In an’eighth aspect of the invention there is"provided a'method of
operating a“ATBEEFSSeE 8RAi0E HHERMEPAS RUPIELRF ARMNEE APPSR 40 s HgHsne éhergy to

cause the raigirésstaiatehdifiaby Caudingtize vanss oy opghaidas fiammiitedasuialeisaannel to the

gas outlet Czpoasnorzlz?flzg D énhx zroerp % 5959%6%5% %%%%&%d in contact with the liquid or its vapour.

In an eighth aspect of the invention there is provided a method of operating a motor

according to the third aspect, said method comprising:

¢ allowing wind energy to cause the rotor to rotate, thereby causing the vanes to propel
a gas from the gas inlet channel to the gas outlet channel and thereby compress said
gas;

s passing the compressed gas to the internal space of the pressure vessel; and

o passing the compressed gas from the pressure vessel to the motor so as to operate the
motor.

The step of allowing may comprise exposing an apparatus to the wind, said
apparatus being capable of rotating under the influence of wind and said apparatus being
coupled to the rotor, so as to cause the rotor to rotate. The apparatus may be, or may
comprise, a windmill.

In a ninth aspect of the invention there is provided a method for providing water,
said method comprising:

e providing a water supply system according to the fourth aspect;

e admitting water to the pressure vessel of said system;

s allowing wind energy to cause the rotor to rotate, thereby causing the vanes to propel
a gas from the gas inlet channel to the gas outlet channel and thereby compress said
gas; '

e passing the compressed gas to the internal space of the pressure vessel so as to

pressurise the water in said pressure vessel; and



passing the compressed gas to the internal space of the pressure vessel; and passing the
compressed gas from the pressure vessel to the motor so as to operate the motor.  The step of
allowing may comprise exposing an apparatus to the wind, said apparatus beirgg‘?(é%oable of rotating

under the inttRATEEPRiAd and said apparatus being coupled to the rotoﬁ%%% QAU the rotor to

rotate. The apparatus may be, or may comprise, ggvindmill. = In a ninth aspect of the invention there
Is provided a method for providing water, said method comprising: providing a water supply system
according to the fourth aspect; admitting water to the pressure vessel of said system; allowing wind
energy to caussltvdnptthetpnastutisethevaby wapsin@thel de ptopropatsach asdronvtgh dgas inlet
channel to themﬂg{&lﬁa\pﬁg} g&%}ﬁ&{)&gg@press said gas; passing the compressed gas to the
internal space of the pressure vessel so as to pressurise the water in said pressure vessel; and 10

allowing the predsWiLae wareriaep gt hsrasthed pfluniul st iy i erjisdrie plsEsure driven
water purifitigtitas thavieater and this aspect applies equally to those. Thus this aspect also provides

a method for providing a liquid, said method comprising:

e providing a liquid supply system according to the fourth aspect;

= admitting the liquid to the pressure vessel of said system;

» allowing wind energy to cause the rotor to rotate, thereby causing the vanes to propel
a gas from the gas inlet channel to the gas outlet channel and thereby compress said
gas;

e passing the compressed gas fo the internal space of the pressure vessel so as to
compress the liquid in said pressure vessel; and

+ allowing the pressurised liguid to pass out of the pressure vessel and through the
pressure driven water purification device.

In a tenth aspect of the invention there is provided a method for providing cool air
comprising;:

s providing a cooling device according to the fifth aspect;

s allowing wind energy to cause the rotor to rotate, thereby causing the vanes to propel
a gas from the gas inlet channel to the gas outlet channel and thereby compress said
£as,

e passing the compressed gas to the internal space of the pressure vessel;

e removing heat from said compressed gas using the heat removal device;

e allowing the cooled compressed gas to exit the pressure vessel through the one or
more gas outlets, thereby allowing the gas to expand and cool.

The step of allowing may comprise exposing an apparatus to the wind, said
apparatus being capable of rotating under the influence of wind and said apparatus being
coupled to the rotor, so as to cause the rotor to rotate. The apparatus may be, or may
comprise, a windmill. The step of allowing the cooled compressed gas to exit the pressure
vessel may comprise opening at least one of the one or more gas outlets so as to allow the
cooled compressed gas to exit the pressure vessel through said opened outlet(s).

In an eleventh aspect of the invention there is provided use of a device for
generating high pressure air according to the first aspect for providing high pressure air,

or for providing high pressure water, or for purifying water or for cooling.



It will be appreciated that the method of the ninth aspect may be applied to other liquids than water
and this aspect applies equally to those. Thus this aspect also provides a method for providing a liquid,
said method comprising: providing a liquid supply system according to the fourth aspect; admitting
the liquid to e HB@@&?@?VGSSH of said system; allowing wind energy to BGIAVHhE 893?‘{0 rotate,
thereby causing the vanes to propel a gas from thg gas inlet channel to the gas outlet channel and
thereby compress said gas; passing the compressed gas to the internal space of the pressure vessel
so as to compress the liquid in said pressure vessel; and allowing the pressurised liquid to pass out of
the pressure vedsel avelfthropgtt tifeheressutexl theen iwpteviperdificattdmideficeolledting teith aspect of

the inventiop ey s praied someRedianPIRYIdnGR9balE SAMBRING BrRvidiuRAgRoling device

according to the fifth aspect; aIIom%; wind energy to cause theroto ereby causing the
vanes to préfisand sk shafhanbeguried &t sd el rehdgbobtitedithn erarsmblEsgusspress said
gas; passingdhenGimerasseavbasiotire mteinahinnesngibapressure vessel; removing heat from

said compressg d AR «Ionz% tw.l;]a%erﬁﬁé roerrggc\ﬁa\lfaqz%v.%%ng an axis which extends outwardly from
the shaft; and
* arotation mechamism such that when a vane of the vane assembly rotates through
a first position said vane rotates about its axis so that the vane is in a substantially
vertical plane and when said vane rotates through a second position it rotates
about its axis by about 90°, wherein the first and second positions are located
approximately 180° apart around the shaft.

The following options may be used in conjunction with the twelfth aspect, either
individually or in any suitable combination.

The shaft may be fixed to the vane assembly such that the two corotate.

The axis of the vane, or of each vane, may be substantially orthogonal to the shaft.

The rotation mechanism may be coupled to a region of each vane at or near a
proximal end of said vane. It may comprise a cam.

In use, the vane assembly may rotate in a plane substantially parallel to the wind
direction, i.e. the vector of the wind direction may lie in the plane of rotation of the vane
assembly. In this context, the plane of rotation of the wind assembly may be considered to
be the plane in which the distal end of the vane (or distal ends of the vanes) rotates. In the
event that the vane is, or vanes are, orthogonal to the shaft, this will be a plane in which
the entire vane(s) rotate(s), however in the event that the vane(s) is (are) not orthogonal to
the shaft, the rotating vane(s) will describe a conical surface rather than a plane as it
(they) rotate(s) and the plane of rotation may then be taken to be the plane of the circle
described by the vane(s) as it {they) rotate(s). The plane of rotation of the vane assembly
may be substantially horizontal.

The windmill may additionally comprise a direction unit capable of detecting the
wind direction and of rotating at least a portion of the windmill so that each vane when
travelling in a leeward direction (i.e. in the direction of the wind) is located in a
substantially vertical plane and when travelling in a windward direction (i.e. into the
wind) lies in a plane substantially orthogonal to said substantially vertical plane. The

direction unit may comprise a wind vane. Alternatively it may comprise a wind direction



allowing the cooled compressed gas to exit the pressure vessel through the one or more gas outlets,
thereby allowing the gas to expand and cool.  The step of allowing may comprise exposing an
apparatus to the wind, said apparatus being capable of rotating under the influence of wind and said
apparatus b&’ﬁgﬂ&?ﬂ)ﬁféﬁto the rotor, so as to cause the rotor to rotate. TﬁgTéﬁB%Orﬂgfﬁ%‘}%%y be, or may
comprise, a windmill. The step of allowing the cogled compressed gas to exit the pressure vessel may
comprise opening at least one of the one or more gas outlets so as to allow the cooled compressed
gas to exit the pressure vessel through said opened outlet(s). In an eleventh aspect of the invention
there is proditietbrisevpied tevinmtar givr & imgHgloqupdsd usatairvadariting ie thédicspatdpect for

providing hi&l}fﬁégagg%%ﬁeﬂp Ogg{ogr&vtigéq&mpressure water, or for purifying water or for cooling.

11 Inatwe ect of the invention there Is provided a windmill for collecting wind energy
comprising a rotAhgotanskt 13y soRiE a3 Sermb) WRpasemblceruried ey wRtpssadyshaft and

coupled to gaigpRafisichtbrinatatiomelithe vaReassamPl taysesriatinn aktheshaftywherein the
vane assembflﬁ/ c.omé%rises: at least oner\é$ e, the or each vane l%’aé\/i%an axis whi hnleéxtends

outwardly fFSFRRE ShiRS SRS SR ASITRRLE RARTIA TR A AR WRSh £5hels SPERRr 5Bk sembly
rotates througixs fifsbpdisitioh ®addseemd rarmtessanbly; itsdrimstithabtebavamne Bhinmratstdystantially

vertical plang andWhen St yANCHEAIAIEHENEP HANB.SRE QALPRS IR IQLRIe SARRML RS by about

900, wherein the first and second positions are located approximately 1800 apart around the shatft.
The followiﬁ@sgﬁib‘f?édrﬁw6%‘%}8%abﬂ‘wﬁﬂi%ﬁ6#’ﬁ}ifh%’é%iéIﬁ’naa%‘gé‘éﬂt@i‘ﬂb{éfeﬁ#&ﬁ}ialﬁ'ﬁﬂy or in any
suitable comidnaiianaithesshafiataashhe fixeddodin gosans asaemilyisueihaisbe iwmcoghtate. The
axis of the ‘&%%%iﬁrﬂ?é %%13\1/{%”‘{%’11%6%0%1 Sabstantaly Qﬁﬁ onalig ek s Lotaen
mechanism may De coupled 1o a region or each vane at or near a
shaft, The coupling of the second vane assembly to the first vane assembly may be such
that, in use, rotation of the second vane assembly transfers energy to the shaft.
The second vane assembly may be located substantially parallel to the first vane
assembly, It may be located coaxially therewith. In this case, the axes of rotation of the
first and second vane assemblies may coincide. This axis of rotation of the vane
assemblies may also coincide with the axis of rotation of the shaft.
The planes of rotation of the first and second vane assemblies may be substantially
parallel. The second vane assembly may be located above the first vane assembly. In
some embodiments the second vane assembly is located below the first vane éssembly.
The second vane assembly may be coupled to the first vane assembly by means of a
coupling for transferring rotational energy from the second vane assembly to the first
vane assembly. The second vane assembly may be capable of rotating in an opposite
direction to the first vane assembly, and in use may do so. The coupling may comprise
one or more rollers and/or one or more cogwheels,
The vane(s) of the first vane assembly may have a cross-section in the shape of an
aerofoil. In this event, rotation of the first vane assembly may direct air upwards towards
the second vane assembly, in particular towards the vane(s) of the second vane assembly.
The vane(s) of the second vane assembly may have a cross-section in the shape of an
inverted aerofoil. In this event, rotation of the second vane assembly may direct air
downwards towards the first vane assembly, in particular towards the vane(s) of the first
vane assembly. |
The rotation mechanism of the second vane assembly may comprise a cam.
The first vane assembly may have at least two vanes. The at least two vanes of the

first vane assembly may be distributed symmetrically around the shaft. The second vane



proximal end of said vane. It may comprise a cam. In use, the vane assembly may rotate in a plane
substantially parallel to the wind direction, i.e. the vector of the wind direction may lie in the plane of
rotation of the vane assembly. In this context, the plane of rotation of the wind assembly may be
considered tW%@"ﬂ?@?ﬂgﬂe in which the distal end of the vane (or distal eﬁ’&%ﬁﬁ?&%}%@) rotates. In
the event that the vane is, or vanes are, orthogongt to the shaft, this will be a plane in which the entire
vane(s) rotate(s), however in the event that the vane(s) is (are) not orthogonal to the shaft, the rotating
vane(s) will describe a conical surface rather than a plane as it (they) rotate(s) and the plane of
rotation maysthmblipentakecimte lze thmtptane wintke Thelatdizasribed byride ofatie(Seamit (thry) rotate(s).
The plane i e.van iall jzontal.  The windmill may
%E£8¥§btf§%8a§ : dY%@%@%%@%ﬁ?&éﬂ%s@%&l V\%ﬁg&g&%ﬂ

additionally comprise & direction unit detecting the irection and of rotating at least a
portion of the wirfdshafbahesdsandhsayhecemmirdiing grecratan o menecivs testicie direction of
the wind) is locaigd ithissHstantal iy vaeicrlpaneiane whenisyellngin: anndneidgigaction (i.e.
into the Win%g li sdin a%ane suHs}éanti%;% %thog%al said stubstantig‘#l veé:itical plane,. The direction
unit may co ]ﬁlgetg | 3”\?&%‘. G )9‘1’? 'ma;l/isc rgnlpr%‘l’% R Tt Mo TS ﬁ“iﬁaﬁg?é@fbg’ coupled to
a motor, whicthésfirstaspecowbladitalibheowindmilisiodis to Wandaghbalefortted nhcevelsadt thaportion of the
windmill.  ThewiRdmY MAY CANRRAGEEPRM YBRE ASRCMBl SPHRISHAAIRR Yape.asRembly

described above (hereinafter "the first vane assembly"). The second vane assembly may comprise at
least one s&¥BRd AP ARSHERTHG Qb GNP Sadisiictrivambi RGeS Protation of
said second.yanermsasnnblygaiisba, iatatiockingchanimgls dhelietatingbiaechplmgmaisyssiehothat when a

vane of the seconduans asesmblytalas (hrouah Al d pesition sald vans folates apay. fts axis so
that the vane is in a'substantially vertical plane and when said vane rotates through a fourth position it
rotates aboit s #gesy about 90, wherein the third and fourth positions are located approximately

1800 apart around fhe.shafid hepeaupting ofhaisacand ywpRaasembicdathedimliyanaassembly may
be such that, in use, rotation of the second vane as?lemblg g%lsfers energy to the shaft. The second
% f 8§ybtge|ocated

vane asserfiBRPREYE% IBCSEA SRR RiLH PLIMLP &RAE ARS VAFS HERAHER.
coaxially thezewutiet [chtniset af eqithderce ssofogtietion af thedirdtsaact o cendchvanerassaweilBlies may

coincide. Tlgjss[ M{tr E%QJ ﬂ&gﬁ@@&@g@l{g% ¥h@|ﬁﬁeﬁ% quyvith the axis of rotation of the

shaft. The pﬁénes of rotation of the first and second vane _assem?)%()as may be substantially parallel.
The second van&asEEa Aspsehel [bedrveniionhesdsre viderbadastampNOnrSpg 8 8RsBSdiments the

second vangassersblycisdosaias) hakavsthe firpiacanesesIambbhd aThessesad franesassembly may
be coupled to the first vane assemply by means of a coupling for fransfefring rotational.energy from
the second ﬁgﬂﬁ(%ggsteom%iay ﬁ%uﬁweg #‘s?s \}f}agr?q; gglge%lgfn?%%nggc@gﬁéﬂ %atﬁ(ﬁga%é%e?ﬁ%%mr%ga)}/l %{é capable of
rotating in anusppesitetdipeetida poeshiifiedtfzidéodbeensiity; and in use may do so. The coupling may

comprise one ormare;ialiars aRMLr BReHRT MARGRINRESS provilig vRne(R) ALy fitsbiane assembly
may have a cross-section in the ﬁrggg of an aerofqil. In this event, rotation of the first vane assembly
C

may direct SARESIIRGIE RIGPHS SMECG ATE R (e d WL RO REFLARE hBIGSSHEYs) of the
second vangriassemindy . plindivaie( sjeoidh evdecandivanizeigsemislysiay (amjecaupiedstsagtion in the

shape of a}i@é&%&?&%@ﬁ%@%{;&@i&&Y&P&e(f%éti0“ of the second vane assembly may direct air
t

downwards towards the first vane assembly, in particular towards the vane(s) of the first vane
assembly. In a seventeenth aspect of the invention there is provided a cooling device

comprising a pressurised fluid source according fo the fourteenth aspect and a heat
removal device for removing heat from compressed gas in the pressure vessel(s), and also
comprising one or more gas outlets for allowing cooled compressed gas to exit the
pressure vessel(s) and expand.

In an eighteenth aspect of the invention there is provided a method for operating a
device according to thirteenth aspect, said method comprising allowing wind energy to
cause the rotor to rotate, thereby causing the vanes to propel a gas from the gas inlet
channel to the gas outlet channel and thereby compress said gas. The step of allowing
wind energy to cause the rotor to rotate may comprise allowing wind energy to cause the

vane assembly of the windmill o rotate about the shaft of the windmill, thereby causing



The rotation mechanism of the second vane assembly may comprise a cam.  The first vane
assembly may have at least two vanes. The at least two vanes of the first vane assembly may be
distributed symmetrically around the shaft. The second vane 13 assembly may have at least two
vanes. The at [eA8{H& ¥ anes of the second vane assembly may be distri%%Té%‘%WWﬁ?%ﬁ%ally around
its axis of rotation. The shaft of the windmill may bggcoupled to a generator for generating electricity.
In a thirteenth aspect of the invention there is provided a device of the first aspect coupled to the
windmill described above. Thus the invention provides a device according to the first aspect wherein
the rotor is doupled to mtaindmilkpsodesisihechadioychsucindzatantdsion wittheshaft causes rotation of

the rotor. Tt SAR('Ab et A YF Mk BRdA DR Al P RIS BB Aol I8 RIOr Of the
gwheels

device, or may be coupled thereto, e.g. by means of a gearbox, interlocking co or other
suitable coufguavke sive BranerelmhetsptbHys deseapd e sids BT BT Heh o he 89tirst aspect
may also be¢isedrihisstRvEehe shafia fourteenth aspect of the invention there is provided a

pressurised fluid.source comprisin ad(i*l vice according to.the thirteenth ct.and a pressure vessel,
whereby the gas%ueilgjtngﬁeg%lrge?sﬁ%taf} Elé?/i%"é’ffg 1(:Oc’i’}‘ug’lgerg {8 BiY & s%%%% %ffag%‘fcrla tp&‘@s@ure vessel
So as to pemprispresdtisd dajaes frorartiesde Wiscfourtastdh dspcefteonmaiispege. In a fifteenth aspect of

the inventiop thers,is PiavileraRIchLRTRRG ANARAINECaRROE-RIPEIDIAR Rypnsans of a

pressurised fluid and a pressurised fluid source according to the Tourteenth aspect, said engine being
coupled to the HESRTEheAY Witheheapel Lrlhp Brn 8 e diameb P RFTBOIN ECBYRTE 521 o

sixteenth aspeghgfatide invention there is provided a water supply system comprising a pressurised

fluid source ac i h [ t ectan res riven water, purification device,
wherein the quﬁ%%n Igfg(s%f%g g%g%?ﬁ%ppﬁgeﬁ?%%w%glr%%%%gﬁ%ﬁ/ﬁ%ﬁ‘éﬁ%‘r}%&%ﬁﬁcation device. Ina
seventeenth aspébe cfiereohvdanaretiendispmavidedaussollivgratvide dotaisrisiay sopresstrised fluid

source accqginghtoviiial iglracntbaaspast wid ashemiiesmahaiss forsamawng hrakliem
compressed ‘gé%s in.the {e%%grg vcesselés ar;dt also comé)résing%onoemorﬁrs%og gas O%Legs fgr allowing
cooled comPredéed o BHFINSHIEBEIPE TRELNIP e SXpange™P posing L van
assembly to wind so as to cause it to rotate about the shaft of the windmill. The rotation
of the rotor due to the rotation of the shaft may be due to a coupling between the rotor and
the shaft, or may be due to the rotor being an extension of the shaft.
In a twentieth aspect of the invention there is provided method of operating a motor
according to the fifteenth aspect, said method comprising:
= allowing wind energy to cause the rotor to rotate, thereby causing the vanes to propel
a gas from the gas inlet channel to the gas outlet channel and thereby compress said
8as;
e passing the compressed gas to the internal space of the pressure vessel; and
e passing the compressed gas from the pressure vessel to the engine so as to operate the
motor.

The step of allowing wind energy to cause the rotor to rotate may comprise
allowing wind energy to cause the vane assembly of the windmill to rotate about the shaft
of the windmill, thereby causing the rotor fo rotate. It may comprise exposing the vane
assembly to wind so as to cause if to rotate about the shaft of the windmill. The rotation of
the rotor due to the rotation of the shaft may be due to a coupling between the rotor and
the shaft, or may be due to the rotor being an extension of the shaft.

In a twenty first aspect of the invention there is provided a method for providing
water, said method comprising:

s providing a water supply system according to the sixteenth aspect;

e admitting water to the pressure vessel of said system;



In an eighteenth aspect of the invention there is provided a method for operating a device according to
thirteenth aspect, said method comprising allowing wind energy to cause the rotor to rotate, thereby
causing the vanes to propel a gas from the gas inlet channel to the gas outlet channel and thereby
compress sa‘lwoggzgg.mf‘%ésgtep of allowing wind energy to cause the rotor td ?gfﬁfg?{’l‘%{gﬂg%%prise
allowing wind energy to cause the vane assembly;@f the windmill to rotate about the shaft of the
windmill, thereby causing 14 the rotor to rotate. It may comprise exposing the vane assembly to wind
SO as to cause it to rotate about the shaft of the windmill. The rotation of the rotor due to the rotation of
the shaft may h#icviagovdndamptinotbetuedhd hetsotoratatthiesibaitansingathd eaduettopippeiotor being
an extension of t %.%H%Ixtfha Q&%Q%&%ﬂ@gﬁs&%‘#}a@ ?et“éh%%%f‘amﬁﬁe}%ﬂg 8&1%?%% [gthod of
operating a pressurised fluid®source according to the fourteenth aspect comprising: allowing wind
energy to causg2#he rotor to rotate, thereby causing the vanes to propel a gas from the gas inlet

channel to e gasiAtiak chaielsandihee . CRmRAESsSpRid eRBicapfbsfassikekthie s psessed gas
to the internal sgace of t egressure vessel. The P%%Of allowing wind energy to cause the rotor to
e

rotate may comRprigeSfiowi gaﬁﬁlﬁsgl}?el?beﬁst%mc‘éﬁsssgi vane assembly of the windmill to rotate about
the shaft of ¢healiémdngilkhtheretsyremd sirdetht rpass tatathtthelprasspconesyid eapk ghsinghtieevane
assembly to wi é&gg&@g@%@&%@g}g@;he shaft of the windmill. The rotation of the rotor

due to the rotation of the shaft may be due to a coupling between the rotor and the shaft, or may be

due to the rotor HEIRGKR SEEHSRBTHI STORSY 1A AWENHEHURH Rt Wi Ife P ABI I is
provided methedpf wReY atigyarmnaine aecoitingdadbly itdendimisptas saidenstoptesmprising;
allowing wind gnergy to.cause the rotor tq,rotate, thereb using.the vanes to propel a gas from the
gas inlet ch%?qthenéj'l ?gggﬁlglgﬁag] glfftﬁfgtcgﬁgﬁ ce%}lgrrl% ?ﬁé?e%)yagédcrﬁp?lea s sal rigsgsffx%%ssn %’?hvee%eompressed
gas to the inssendily paransiahespeasysy ¢t essate gheut the shaft of the windmill. The rotation of

the rotor due to the rotation of the shaft may be due to a coupling between the rotor and

the shaft, or may be due to the rotor being an extension of the shaft.

In a twenty second aspect of the invention there is provided a method for providing
cool air comprising:
¢ providing a cooling device according to the seventeenth aspect;
¢ allowing wind energy to cause the rotor to rofate, thereby causing the vanes fo propel

a gas from the gas inlet channel to the gas outlet channel and thereby compress said
gas;

e passing the compressed gas fo the internal space of the pressure vessel;

¢ removing heat from said compressed gas using the heat removal device;

s opening at least one of the one or more gas outlets so as to allow the cooled
compressed gas to exit the pressure vessel through said opened outlet(s), thereby
allowing the gas to expand and cool.

The step of allowing wind energy to cause the rotor to rotate may comprise
allowing wind energy to cause the vane assembly of the windmill to rotate about the shaft
of the windmill, thereby causing the rotor to rotate. It may comprise exposing the vane
assembly to wind so as to cause it to rotate about the shaft of the windmill. The rotation of
the rotor due to the rofation of the shaft may be due to a coupling between the rotor and
the shaft, or may be due to the rotor being an extension of the shaft.

In a twenty third aspect of the invention there is provided use of a device for
generating high pressure air according to the thirteenth aspect for providing high pressure

air, or for providing high pressure water, or for purifying water or for cooling.



passing the compressed gas from the pressure vessel to the engine so as to operate the motor. The
step of allowing wind energy to cause the rotor to rotate may comprise allowing wind energy to cause
the vane assembly of the windmill to rotate about the shaft of the windmill, thereby causing the rotor to
rotate. It ma;‘?vc?o"r%%'fpé}@&posing the vane assembly to wind so as to caugngﬁ%@?gﬂﬁﬁout the shaft
of the windmill. The rotation of the rotor due to the;gotation of the shaft may be due to a coupling
between the rotor and the shaft, or may be due to the rotor being an extension of the shaft. Ina
twenty first aspect of the invention there is provided a method for providing water, said method
comprising: providing a water suparyifegsimacapaadiog thatipwaini@emth aspect; admitting water to the
pressure vessel of said system; 15 allowing wind enegt%/eito CaUSﬁ the rotor to rotate, thereby causing

the vanes to propBf XGEHEYFRROTLREOYIfEE ArisiicaI i hernbotie brdhnansigy avaiablf compress
said gas; pastingrihé siompressedigatte. tibdniameatspaceysfdhepreasiig varsalisci@sdo pressurise
the water i id pre v ; ; I ssurjsed water tq pass out o thg ressure
vessel andriﬁ%%ol%g% tE@%@&%ﬁ?g&éﬁggtn&WH%@gﬁgﬁﬁgz%%r?%é%ic%mpr%ﬁeas%[% tgllgévﬁﬁg ;\jvind energy

to cause tha<rordpmes Stidbetla Ay 2ibthis Foer N FA i el ta setpr16- salier: the dare ddepdialy of the
windmill to tatateiaboesineshal afwie wnemillplbarahsouting ihad etahirotaledilray comprise

expo_sing thef\{ﬁenreo Gssgﬂrgu | tr% twin(i! ) gs toecaus%'% to r%tate ‘%l}’out the _shaft 0 %t e win%mill. The
rotation of the T6tor due to thie Totation of tRE SRAf ray BEHFBY4E SBUNHGBEHER C%otor and the
shaft, or maypibet o Yentse sprompe bejveasresitension el teasiiafsuch as to achieve the desired

pressure output.

An important aspect of the present invention is its ability to address the problem of
storing energy for long periods of time so that the energy can be used as and when
required. Standard high pressure reinforced and rubber lined pipes are in commercial ﬁse
around the world, and can be used for storage of large quantities of compressed air. This
storage represents the storage of correspondingly large quantities of energy.

Many forms of energy may be used for compressing the air. Gas turbines generators
(electric systems) use much of their energy to compress the air. If compressed air is made
available from wind power as described herein, storage gas turbine generation can be
made to economically supply energy to towns and cities without large energy
fransmission costs.

Integers of the device of the first aspect are described in further detail below.

Retor: This is coupled to a source of energy capable of causing the rotor to rotate. It will
be readily appreciated that, whereas the invention is primarily directed to a rotor driven
by wind energy, other sources of energy may be used. A benefit of the present invention
lies in the ability to provide a constant pressure output from a variable energy input. Thus
the energy source may be any variable source of energy, for example wind, water, tide
etc. It is particularly suitable for use with wind energy due to the fact that wind speeds
may fluctuate significantly and unpredictably over short periods of time, e.g. over periods
of seconds to minutes.

The rotor may constitute, or be coupled to, a portion of a drive shaft which is
coupled to the source of energy. Thus for example the drive shaft may be coupled to the
rotor, and may have the vanes of a windmill attached thereto, so that wind causes rotation
of the drive shaft, and therefore causes rotation of the rotor. A suitable source of wind
energy is a windmill. The coupling may be direct (1.e. blades of a wind turbine etc. may

be attached to a shaft which is fixed fo the rotor) or it may be indirectljz coupled through a



In a twenty second aspect of the invention there is provided a method for providing cool air comprising:
providing a cooling device according to the seventeenth aspect; allowing wind energy to cause the
rotor to rotate, thereby causing the vanes to propel a gas from the gas inlet channel to the gas outlet
channel and%?wgﬂﬁ?press said gas; passing the compressed gas to'thE A EE~-ce of the
pressure vessel; removing heat from said comprg ed gas using the heat removal device; opening at
least one of the one or more gas outlets so as to allow the cooled compressed gas to exit the pressure
vessel through said opened outlet(s), thereby allowing the gas to expand and cool. = The step of

allowing wirdpnasgyitaiause hegRdrintpiate Rayisoaerse alviRauihdanesandy sause the
vane assen&blal of&he Windmill to rotate about tg% shaft of thet\/viglgmill the(ge‘% c[?using%the rotor to
com K POSMY th P& veied LSt R TO Who HaPaE %bBut the shaft

0 ge OQWET UpD Of gear i
rotate. It maY COMPIISE ExpOsMy the Vane 5s
of the windikdT geriotntiaiioofitte mupbdue veriRbleogationgofate Sheftrotasy eydventprscaupling

between tféslmmwﬂrvass&mp%ﬁ?&ytﬁ@ SR BeINa, AN LXIBORIN Q_&SH%PEQH- In a

twenty third aspect of the invention there is provided use of a device for generating high pressure air

according (50T eRprRn fiited pat 98¢ pfewiditigeigh pressure air, or for providing high pressure water,
or for purifying welkerretoiomee dingpcabiDetaledthaesiripionaidit-iliventiale cavity. In this

way, rotation of the rotor causes expansion and contraction of regions of the cavity
between any two successive vanes. In particular, as one of said regions is open to the
outlet channel, it confracts in volume as the rotor rotates due to the asymmetry of the
location of the rotor, causing a portion of the gas in that region to be expelled through the
outlet channel. Similarly, as one of said regions is open to the inlet channel, it expands in
volume as the rotor rotates, thereby causing gas to be drawn into the cavity from the inlet
channel. The asymmetry of the Jocation of the rotor in the cavity may be seen in Figs. 1

and 2. Thus viewing a cross-section of the device as shown in Figs. 1 and 2, the rotor is
located asymmetrically with regard to an axis joining the inlet and outlet channels,

although it may be located symmetrically with regard to an axis orthogonal to the axis-
joining the inlet and outlet channels. In many embodiments, the inlet and outlet channels

are disposed diametrically opposite one another, although in other embodiments this may
not be the case. In certain embodiments the inlet channel communicates with the cavity in
a location in which the volume of the cavity between any two vanes is a maximum, and
the outlet channel comtmunicaies with the cavity in a location in which the volume of the

cavity between any two vanes is a minimum. This ensures maximum intake of gas
through the inlet channel and maximum compression at the outlet channel.

In operation the rotor may turn at a rate of between about 100 and about 10000rpm,
or about 100 to 5000, 100 to 1000, 100 to 500, 500 to 10000, 1000 to 10000, 2000 to
10000, 5000 to 10000, 500 to 5000, 500 to 2000 or 1000 to 5000rpm, e.g. about 100, 200,
300, 400, 500, 600, 700, 800, 900, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 450, 5000,
6000, 7000, 8000, 9000 or 10000rpm, although in some cases it may rotate at less than
100 or at more than 10000rpm.

Vanes: A plurality of vanes extend radially from the rotor. There may be between 2 and
10 vanes, or may be more than 10 vanes. There may be 2, 3, 4, 5, 6, 7, 8, 9 or 10 vanes.
These may be disposed equidistantly around the circumference of the rotor or may be
disposed non-equidistantly around the circumference of the rotor. The vanes may each be

resiliently coupled to the rotor. They may be coupled thereto by means of a resilient



The present invention provides a device which is controlled by the energy available in the wind at any
particular time. The compression system of rotating vanes disclosed herein is capable of automatically
adjusting so as to compress a quantity of air in accordance with the available ener y rovided to the
rotor, e.g. frohR HIE°ERVE Shaft of a windmill. Design of the device, for exaﬁfﬁ@ﬂ%ﬁ?gé)@?gnd volume of
the cavity, diameter of the rotor and the ratio of thggdiameters of the rotor and the cavity, mass of the
rotor, number of vanes, spacings between the vanes etc. may be such as to achieve the desired
pressure output.  An important aspect of the present invention is its ability to address the problem of
storing enetgyfiaidoThepariog botdimecmibatitia deargyrcan this esent ahandilidreraaditiped. Standard
nigh pressure /D 1ALGRA A d-dbeLlned PiRes Ale I SaNIBRisie ek atoyndili vigHdyand can be
used for storaﬁe of large quantities of compressed air. This storage represents the stofage of
correspondfisiinethage eprahiftiet BHERBIg O an\EER ARSI ENRIYIIRayshEles8aViBE dfbressing the
air. Gas turbingsaeneraiar: (elesi e avsignimhiseciiehnidigir aperaxdmsarpress-4pe air. If
compressed ajr is made av 'Iable}gom Wié]@ﬁpowe}:ﬁe?s deSféribed rein, storg%%.gatls turbine
generation TEHBY O@E%Fﬁ‘? FOSHy U5 SOMBHBRJD D T RIS 458 Bt T iitnout13Fg8nergy
transmissionr dosts. dteder scofiprsthey cewhphesivit aspeot dne deseritber isuitabie rehdiaitbelow.

Rotor: TS e fled BRI ChERIAeANR A BliRE|RING e (AIRK 'GugIHR. flbie readly

appreciated that, whereas the invention is primarily direc a rotor driven by wind energy, other
sources of EXer§y sl vaaet conehibe e prdbe Morkendditinadlin tnaltsEmi V&Y iBtide a
constant pressidreouRuFdDIMA Makabidenekgybe punpBssHizevanal Oos euiaeh B dyebenary variable
source of ener A for Egm (Ig{ vglilrhqﬂwatgrdotiggc%%c. Ig is ﬁargi%uh%gyﬁgﬁg(l%le g%gég wiyg gind energy
due to the f3&t thaf Hin s%ee S ma;%ﬁﬂctualﬁe S|gr%’fic'§h yana unpredictably over SHoR periods of
time, e.g. oterpdhvddyotedechids tonerinurése of Tthe bl by vamstiamresootbBped dhipldlkto, a portion
of a drive shaff yhigh Soupiadtothe seyree ehenekay disdossxamale dheadtive shatmay be

coupled to the rotor, and may have the vanes of a windmill aﬁ%{gched thereto, so that wind causes
rotation of tHEE kAP ERARRedRETY ?Bec"gﬁg‘é%IP&fé Pk ?ﬁ%??%tsiﬂ &2BRFR 8FNind energy
is a wipdmitheTﬂo&)ﬁmm'trt@mw hﬁlﬁihe@(/_ii'@, Bladeasas aap&b&btufbhﬁﬂiag:wiﬂ@ the adt@ghied to a shaft
which is f'X%QcLOath.ga&%gJ)%'mga\ya&% go%%agyg&%m%%}%? é@gﬂ:f%%}ttmm& coupled

through a gearing device. The gearing device may be designed to gear the power up or gear it down
or gear it eithERe Hr BewWotkmiaythe avaneihaeBntpickids it FRariBk Wit YBarihdsratio. The
rotor may CorRHse AAlHalNIrarestasiambied thevanestnt heidevne aersaiysgedelow), each
of said recesses taein fitted with one ofﬁaid vanes, . Tst}le rotor. may be I%c%t as mranrgtrically, or
non-centralﬂ/,rﬁ!in% e“ as\ﬁtifcfho i%rwnéa, rotation of the %tor%’a?uges‘:?xf)asr?scloon andeontraction of
regions of thentzpeitglphtwagenadnyctegomilocad sita-vhaned. diepalttivalahaue vemshsiadiinregtons is open
to the outlet,channelLALRIIACLS VO REBR BaRIer 5@@@%@&?%9 m%a%mfg&p@é the location of
r

the rotor, causing a portion of the gas in that region to be expelled bu_gh the outlet channel. .
Similarly, a§36’r?ég 58 ey s heartsaheRs dn eomiRd Rt dicesisah sL RSO T 4K E fotor rotates,
thereby causisigigashtadid) dravmdnihdhaitsblidypen the inlet channel. The asymmetry of the location
of the rotor in the, g2ty May besoen i Eigs - Pl MSNPEA LIRS aaLlion afihg device as
shown in Figs. 1 arid , the rotor Is located asymmetrically with regar t5 an axis joining the inlet and

outlet chanmétb, thettieghlisritapdef| Srabdersyinhicribhligavias febas yapear Qrlodhwgsnal to the axis

joining the iplet.andiquiiet chagRisHRIANsEMINdRERts: hiRinielars aldies chanpeimare disposed
diametrically opposite one another, although jn other.emb dlmerits this ma?:onot bﬁ the case. hi certain
embodimem’iﬁfgtsgh%%éﬁcféfﬁ%%?&gt éﬁfﬁﬂﬁ’%‘éerg'a&fyc QPRIRE XA8% i \AATH 08 Ume of the

cavity be_nNéé_mmmemeradiegmmﬁg_imﬂmaandQhefbmlatfﬁlmm&ﬁd@mnmmsﬁm the cavity in a
location in ‘r’\;%gg é@%ﬁ(&'%@%‘? A8 SR PANWPRIL ANY I WPYBNES; S A YU BechBl SRS

maximum i gas through the inlet channel and maximum compression at the outlet channel.

In operatiorf2H8 ikofihdy Hikshesrite Bf Pt FUkRss: Abohhadude Aodempid Hiasbut 100 to
5000, 100 tgiddisel HotadkOth, 9e0ite 196436s HRPEHOSEN 2 std000 b H-gt000, 500 to

5000, 500 t 20(?6? r (])agpo to 5000rpm, e.g. about 13@, zooﬁgq&,)mg@soo 00, 70Q,,800, 900, 1000,
1500, 200! B0+ 38053535, 30040 0v0 B0 PoB BB BB o EbBEGrAR Dhough in
some casedit Naay iGtiteatidbsansargd fomnrelpnmdisaranoloattrnsontact between the distal

ends of those vanes and internal surface 24. This is achieved by the resilient nature of




Vanes: A plurality of vanes extend radially from the rotor. There may be between 2 and 10 vanes, or
may be more than 10 vanes. There may be 2, 3, 4,5, 6, 7, 8, 9 or 10 vanes. These may be disposed
equidistantly around the circumference of the rotor or may be disposed non-equidistantly around the
circumferenc®bFHEIABT. The vanes may each be resiliently coupled to ffeTtbtBP Y& hay be
coupled thereto by means of a resilient 18 couplipg. They may be set into recesses in the rotor. In this
event, the resilient coupling may be located in said recesses. In the present specification the term
"resilient” may be defined as "capable of returning to an original shape or position, as after having
been compeessials(Hp A&V, thefiee digitoraiyscomAnsiliontsspadiviggiliamiyrassina resilient
fashion”. TQ%J&?&EE”%% q];épse QY ggg may be provided by a mechanical spring, or by a chamber
comprising a compressible gas, or by some other suitable resilient means. In some embodiments the
‘resilient couplindgigges! thehparfeanciltovartiveimmiethe lrotie sbthdeise Ydmesveoerat ahd 8arface of the

block Additignally.ps aderealively tiepiades HRY Pe realienivanes: They.manbeaempigssible vanes.
For example the vanes may he cafgable of expanding andlgfcl) tractin g..by a concertina-like

g,.e
mechanism &b 3% 5 LSHERTAR LM AR AHS ARSI ERE! SPIRS LK Tk VihdR W BBThaped that
they seal agwmtmafdﬁ@ rf&eﬁd@immﬁhmwm&ﬁmwsomb@@ﬂsﬂ@iestdhaaf th_e vanes
contact thei%%'&%&f&%%‘?&%ﬂh%%l?%.ao%ée?i EE%%%Q?%J{%H&&%%%M%J 1g sgtor is not

coaxial with the cavity, the rotor is capable of rotating withinthe cavity in such a manner that the vanes
continue toB&fiaAsaiRst Biaintsraad suraemitseliblosk & dnfater SBunriats dlogkvife BvBladhat the rotor
is not coaxiaé WithitexCaaitys ithifopsefasadithiihe avsoith@dobavds asallal 4@ the axs pf the cavity.
The rotor mﬁ@x have %round cross-section Jnay, ha‘}/e some l?ther ar;ﬁx e of crgss section (e.g.
square, peftageran, hexalonar oclSgonar dval Sr-afapitrete. I iy RaCe'a Eb3HERE diameter
along its lemgtallyr snay feaveiztaimdatiiecthetwetarthéchefal cidngiithtserapée rakameleisieylindrical, or
may be barggl-ghanedameniadly iiainthtAmicRloLUiRR0ish sRSSONHR . RIRlats3RBRKRIY) or some

other suitable shape.  Fig. lillustrates several means by which the vanes may be kept in constant
contact witRadaln S FRIPEGH e @UPFRIBIERY FPRiRet ermal RuEfch A4 vanes 10 and 12 set into
recesses 14 andFiguredgegivelyain abéatalide Resdanircoup|Qsd2Gians R camspasiagdsprings, are set

into recessg :Lg nd 16 respectively for coupli s 10 gnd 25 rotor ]15? In the upper diagram of
Fig, 1, vas 18 B ettty S R Oy &t 2 S et AR R e o

block 26 Vahet trysarisapritly ekhandaie fpnunhendig smasisouseriinagiesmaet ifte tnigrstiface 24 of
block 26. Agurpies 48 4PtRE 6 akiRaulh R Aek2By deVine 1Daases twona iha-arsstatign shown in

lower diagram of Fig. IA. In.doing s, it Is necessary for vane 10 fo partially withd into rotor 18, and
for vane 12?5%35:?1@%%%?&%‘ ??oﬁﬁt%%? go %iag\"/[ ngﬂ?ii%“géﬁ%)a% He%@égﬂa&ay%tg ends of
those vanesrgedl apenstltharfinoer24urfivis iGdactiidleckbihd/asilieht matassiofall® beutplitegs 20 and
22, which U£9&¥ﬁ%é%%$&&?ﬁﬁ%@é%&%§§_é%éﬁ%l%‘&?ﬁ@é‘@H%F@xﬁ%%tirﬁg%ﬁ@ 24.

Figure 18 shows an alternative system. In Fig. 1B, device 2 has vanes 30 and 32 which are
non-resilienty WEEHRENRS S iBferRah fuefass SACPEPIark Binshicianas dortealeaa)sRillexpand
radially so asolk Gentreida ke pasieuiatgitheoblilaekiés shviheit ppelodiagiaprahopriBi1gane 30 is
maximally qxtg&ded frolrt'ni gotgcr S%a?drig Arge %gl%ilgst éjh% intetgna(I; csourfa(c):g 44%b|(():§:k 46. Vane 32 is
minimally extended rom fotor %gé and is urge agalnsetnt &lfternal surace 44 of biock 46- As rotor 38
rotates clockigiansdrirpio ektacs it/ iotemg) susesalhfot ghatimootianthiivry erofdriorbnd foveetaliagram of

Fig. 1B. In doipghsRailiSthe caRraDy dRE¥aPe-3R epnikast kadiallys aiddPavang A2 4mexggnd radially,
S0 as to maintain contact between th éjlgé%Lends of those vanes and inner surface 44. This is
S

achieved by{feVosiIfOTFThBrEGFY L 5998200 HiRsP SXARSH it ARGt a SPTEARa Y 48 required so
as to continuaiiya’mmta’ﬁhimfﬂrm&ﬁs_wﬁabﬁ M.resilﬁ@meﬂhﬁz sifowsears@iadnstivelsysteendipFig. IC,
device 3 hazﬁuﬁ@ﬁhe%§§%§{}9d53% %@I&%ﬁ{gﬁ&%ﬁg&%{g%%gggjfd to rotor 58. Vanes 50 and 52 are

t e of'bending an

resilient vanes suc t they are capa unbending so as to continually contact the

internal surBleske A be bleek 58 asanyyippeitd ?&g‘f’éﬁﬁ%’dﬁFm%ﬁéﬁ‘w el B sfsBdlmal to rotor

58, as the distaneakel¥RonKeIOEa By iRl oats WHascertds M MmBahdanamne: yraasmaainst the
inner surface 63{01‘ block_66. Vgne is maximal%z?ent, 0 accomr.&oéda e the_minimal distance from

rotor 58 to TSR ATARE SHEIM At DS KB UARR B PGP a AR S7 BEFnAlSALEE BA%f block 66.
As rotor 58 retktfined|bykaiseeimisluckl 6k, daviesBipassegthrduy A leecongntationoshiohas i the lower
diagram of g, |6 4. 40U0G:50: WHR IRCARSAAIATHENE R0 HAeNSt 0 3P APsomUmasate the

increased distance from rotor 58 to internal surface 64 at that paint, and for vane 52 to bend so as to
accommod ARVIET M RAYFY DB BEVR SnY 308l s a0 St KA Aotceemnle abpaiEhPads way,
contact between the distal ends of those vanes and internal surface 64 is maintained. This is achieved
by the resilient nature of vanes 50 and 52, which bend or unbend as required so as to continually
contact surface 64. Block: The block has a cavity therein, in which the vanes are located such that,
when the rotor rotates, the vanes, commonly the distal ends thereof (i.e. the ends furthest from the

rotor), contact the surface of the cavity so as to seal against said surface. The cavity may be defined
hy a2 tirihe in the hlock 2 A a otainlace cteal fithe The cavitvys ecommonhyy hace a cirectilar erocce-cactinn



20 conical, truncated conical, ellipsoid, spheroid (e.g. prolate spheroid) or some other suitable shape.
The axis of the cavity is preferably parallel to the axis of the rotor, or to the axis of rotation of the rotor.
The block may be made of any suitable material. It may be a rigid material for exam}ple a metal (e.g.
steel, alumin ?rﬁoﬁ?g’ﬂf’d% etc.) or a rigid plastic (e.g. acrylonitrile butadier%,ecg@}gﬁﬂegc&§§,
polycarbonate (PC), polyamide (PA), polybutylenegerephthalate (PBT), polyethylene terephthalate
(PET), polyphenylene oxide (PPO), polysulphone (PSU), polyetherketone (PEK), polyetheretherketone
(PEEK), polyimides, etc.) or a ceramic. It may have a low friction surface. It may be lined with a low
friction mateeiicel.g irmrftatrbpolyndr sliglscad, RPRdEoat dergnpiuibsicastieecainior Tomblodiemay be
located on gy sHiBlEFRRRSIKAU e R Bk NG Bl . GG Y dbxarmple comprise

shafts passing through a portion of the block along which the block can slide, or may comprise one or
more rails drRIRCIRREBIBERE A dhedaskyras hip reae Moarsinyiehis mmRTe thaBlock can
move. It may heripad aledd nfiavizgmpibin srid elsingeyndemintdnfluente0bihy gositigrd controller.

The guide (or housing) may ¢ rise stops.to limit the.range of moye t of the block..Commonly, if
a guide or Oloalljssll%é% i§'g r)?rcensﬂexn 1}%1?1WI }%g%lsr? gsitl%/(reeaeo%égn%a’t'r%n Wﬁﬁ?relg\{peem &oéyr%’fgir?z%p@at movement
of the blockoréyatid s tisecpbibelafil BB S eplesarientoveapithaletaiBE b aotphtvelencthridiide or
housing. Ingtpehannays Eﬁdﬁ@%ﬁh@?ﬁ%&?&ﬁ&%&%ﬁwqbﬁm,bﬁ%&&a@ﬁ@}k%ga@ﬁ*ﬁ?@tﬂ the

S

cavity. It may have a suit blly Iar%e diar‘Ineter at it joes not su ntial]ly impede flow of the gas. That

diameter wiPHARAIRS SiCth&" 48NS HRAY SAYE BARTE TSP ALRSEit) Bel Bfeistor  Hha inlet
channel m_dyxbéi‘fmﬁad wittrdad mgta\(ﬁlbmeoﬁﬂwﬂmtet{vhlmeﬂﬁﬁﬁ allawneniubntihecgasmintdtee cavity but
prevent exit ll A5 T0B % A WiABIOHAR a5 dalets HERIhYAYSFVIE SE it valve. The

inlet channel may be connected to a source of the gas. In the event that as is air, the inlet

channel mayayefonraRtisrrsnpibs ashisprrssaereonsbedrfneohiby blocb alsee Wishidfatering

device for dgwaieningiife gasmpyiebitrsaidbgasenisiingithaleayityhithaidensirriag sancer may

comprise a chiller for coo 'ﬂgjtpe 9ag§ S0 as @&edﬁcekits water cqntent, .or it mﬁ%y camprise a water

adsorber o §Bsorber 8.%. gge. cclanﬁ ?(V)rl?emgvmogcw%%rnﬁ’gﬁi Ienagggfac?ﬁ?ta %f/"‘c ‘B‘F%e both of

these. The witdtizisaid hebsirg weerghs éndlatsoso thepasivmaiendrelins he gildeoiog howitinglit impeding

movement m‘ash@o}Tf%nﬁé stopdIe) shannelrie arirkehRANG RrRFISINTOHERHIG, HaguigRermit the gas
e

to exit the cavity. outlet may have a suitably large diameter that it does not substantially impede

flow of the §94SHh P AEATBte P Wik SR AN ot RVt itsPRY oS- HREIZP 18 tFR B cavity and
the rotor. Thercutlettaifathedliovhyréetfitted ithraiorowilehlselveprEhmpDitetrriviean iy dlesk exit of the

gas from thFel%ﬂ\’zwo%E n%@a/g&t iigke of the gas to the cavity through the outlet. The outlet valve may
be a one-way valve. It miay be an on gff (open/closed) valve. The outlet channel may comprise a

pressure rebupstehamg:plbednie chgumstarpses thowipts dlerk dinsami the grisiacaiyréetermined
prezsure S_%&ga&.%%ﬁéhiﬁ%&?z&ﬁﬁhelﬁk@éiﬁ%ﬁ‘d@ﬂ_ﬁl&ﬂkﬁ&iﬂé@%@@E&ﬁh‘ﬂﬁw ﬁq&::ac,slﬁ@ntfe -

pre etermine ressure.(provided. that t exitin e cavity.Is at a pressure at least as Ign as
et prodot T Re DAL CATEAPE D SERE R 81760 5 e A Rt o iy ot
theretluougthevithen flinepridinghmovemmnbofitied vatiean inlkh vabiuey Emeloliinvelvis ptime dhitet and outlet
channels agg,gdisppaga ,Lamt%tr@umﬁmtw%%@@gug&wtﬁéh@m?m%wﬂ}é this may

not be the casé. In certain embodiments the inlet channel communicates with the cavity in a location in
which the v RSt &L SRS BRYREeh By 0 eRiGe I inletashanae], Tapy R sBeeiediarinel
communicaiesreitt the gavitytie avagatiarttio yubichil) ey ohlsnehahibercayily helwerd anjdwo vanes is
a minimum._This ensutgs maximum intake of gas through,the inlet channel and maximu
compressio%n%(t}gt%eergm ga'? c %)?(ﬁﬁei_. Ihllénf? s%o%\’/u #ﬁ%%glge‘ﬁaéﬁ%nﬁ |‘él.c f[f??@%’? f)tglﬁr% block 120
together wittv/Bresta sU8 gascenieobedbfisevibyibhexsoateuni feyirm manicanesiseischillsr érannel 130,

and rotor 1050aRg 1o 8ks R atoBE R HaRESOHIAH, 0 lﬁ%dc‘éﬁfgiﬁé%gépd@ei@@@rw@ |
communicates vl\glth outleti?hannel 1535. the position of rotor 105 (and hence of vanes 110a to 110d) is

such that régRHPE6EhEs 2 SIRIHITR It (FRAY08 1AGh SPWRL BrH ST R FORRIITAIBStions of rotor
105) and retisn. 1BGa iis et chamaedimam comtprisevelytsasm axitoustiawn el ndooéabr ishergpieibegdithrough
outlet changgh%%&%g@n@%i@%@ﬁqmz%gir is drawn in through inlet channel 130. As rotor 105

rotates, region 1606 will expand and also will come in communication with inlet channel 130. In doing
so, the pre<3utietisBaawmelyitha/ples shasnel arssrsthoereir irgblostctacpemmit hesers i exit difopts the
position shewnt{omegion:l 603 tntda. dbtbitdaslydicasion Hada sillcanteasiandivilepspe in
communicagion with outlet channel 135. In doing so, the pressure therein will increase,.so as to expel
gtiel iRt ke e Rt e e v

air out througoh out once a e position shown




Position controller: The position controller is coupled to the outlet so as to vary the position of the rotor
within the cavity. The greater the energy provided by the source of wind energy, the further the axis of
the rotor will be located from the axis of the cavity. This will of course be limited, since the rotor, being
located Withﬂ?f@]é'é({?ﬁ%?may not be 22 further from the axis of the cavit)? ﬁ%ﬁﬁﬁg}?ﬁﬁ%g’by contact of
the rotor with the surface of the cavity.  This mgy be understood with reference to Fig. 2 which
shows diagrammatically an embodiment of the present invention In Fig. 2 (both a and b) device 100
comprises rotor 105 coupled to a source of wind energy (not shown). A plurality of vanes 110 extend
radially froneadtprand3henthiare Tosiliwtity donpkdnetetditRdteith 66 antdosands:1 Thaatlocated within
cavity 115 ig Rlock.] 200 AAl8E ARE0 RIS MBI EAVIR pHdnnta S B BRASOTY S B0

continuously contact surface 125 of cavity 115 so as to seal against it. Inlet channel 130 passes
through blofkoEEh 5 aiRtailas St RS T8, bhd SfeV Rk 185 besathgH block 120 to
penitit air to@éheiged)1dbvd> Tt ontantiaties b4 compiest © metierehamnabl 3mbymaeans of coupling
145 is capable ing the position or 105 within cavity 115. In.operation, wind energy causes
rotation of rgat%‘}yﬁ?éé un %’F iﬁa&a§?8i§c%%fhv%?na%r%¥® %%SO??'I% §%‘§Jesnergr§/g§ i$ Sﬂﬁ tsoota% %’)?rom inlet

channel 130dhéeaviesctiondsvingdivass dhel pressetdtiseviiies dsieso stleit charprefiassningter pressure.
As rotor 1034Qtate $pth el unae &%@Wﬁﬁ%@Q@%els}éyyefmqsa%%iy@mgﬂ%% apd isin

communication with outlet chan?e_l,B’L:BS iz re uceidue to the_.asymmetric location of rotor. 105 in cavity
115. This cAIRSEETRRS RIS Yo' f& S8t 3V ASTPRAR S 52 25 19AEBY HERiFHHAN be
returned in thediveagb rwdahartampt8dhg@moematonf 8 hasesotated so that the air between those two

vanes communigat ith, | el 130, e lativ, e of air
through outlet ci?_gn?r?el %ﬁr%ﬁ%%%e@u%léggg ?g‘%éet& cfgav‘t\'/?r’\%%l ?%%%%ﬁbl%%t%%'gﬁ?e%% 0. As rotor
105 continUdPesiio e 28Rt o Ritheushineoher rerbadimriytss may rotle tsyratncRicItaition of rotor
105 in cavityskairaenastte ik dkutney eifmmientawtywilibiie diagramA16édtich & WRnlMs is close to
the surface &)fl cavit¥ g, an c%rég‘e(&uent\%/ m’e amount of air returned ig e dir?cttio of %rrow 160 is
small compa?euént% e amoumt mo‘vmgnng ards in the direction or arréw 1 .%‘:‘ct)ﬁsé’gﬁlgh y a relatively
large amouptofarioatebw ity dhercavity cavilpcetisrandvriok tlaf vhbae editendavihrbegtednletichannel 130
will be expeliedthiqugh eutishehanmel dsrEhisuihbe fsicaseaheRadaras aRPULAkWind energy

is available to the device. In diagram b of Fig, 2, rotor 105 is near the_centre of cavity 115.

ConsequentR ESMWCBIRRSTAB Ay PFH chreasbr BR S B nFienehedhy thfme as that
moving forvi@rdminrtned et ttdockf BifowgtBisr arichthusesrilyta smbll Bb alefinef ddgaair il exit through

outet chanys 35,3009 Glal vl STIANATOY A" a3 Ytk BEAHAND 1P Jlehehapgel 130. I

diagram a, the small amount of energy is concentrated in a small amount iting cavity 115 and
in diagram Bazes2i3 feravdkod Ae Bre gy KOBbnwbithseamiaitalefevahcutebrhaneslitldg- cavity 115.
This enablegafiowitbrros ehistatiiofincanstia ol onesoy1te ke 1notyiteshhakibolghhinasyeldne of the air
will vary with the amaount of ener avtailab{s rom th&gourcg of Yvind_ener%. Atcco@{}gl LTS
necessary P PRSROHENFolfer 0 1o RHARE PoISHE TRRAABALRIFION? FBusiRt I is
depending oreitie l@Gmisrt efrearsrgyraviailtidoy Fhe amzmym\aiablieahay beesiptbedatirangha
corresponding; signahaeBeURHAGiAR ShasHC.rAntiel RasiiaMERMERISTL 4R TR 3y varying the

position of block 120 in cavity 115, the quantity of air pumped by device” 100 may be varied according

to the amouht BESnETg YRRt 1RPRATHE BRAsddmdatite Y fomF 8 isrmmerisatianatthosition and
the positioniglentielseCorirdisdbiagpeasitienpoishectiock fanl censequantyinhihe: ¢aviiuga as to vary
the position. of the rotar relative to the ity. In.other emhodiments the black islogated in a fixed
position ané’%ﬁ%ecrg)%%?@o%%o% ?glllg?%ﬂ%%ﬁg% Seltf)oéls%gwrb?% ree%%ﬁ géatbn\%g%/ Eéé %lor%ﬁf%%’of the rotor
relative to thegisavi§Oa withsgnssigbandomifbremeniy wormphiseatofirstifosiitst eldjomsebr 86 froving the

block so asdgiyasy the pasiien skibe ripnndtbisthe sauitssieehithal WhRRINRMESEMISIN the outlet
is below a predetermi ecj%\ aximum, the distance, beijween he axis of rotation of the rotor and the

centre of th& R0k RRSTHOS OB ALLTRE0R; 00P2t e HPthe outlet. The first position adjustor
may compriBesiionotonthelibis dhentdkicm manirbBea jpresspie detdetarniteth® aigtiet vaaycthprovides a

signal (2.0 gRAIeeHicAL L aleCHARNIGRIAN o Jaldr R g&g@&@%ﬁ@?&&&@ grops, the

motor is sighalled to move the rotor towards’the centre of the cavi ereby increasing the outlet
pressure wifiled&aerEhgr dusthre tho rrise ik reigorilgyosatd Bre sisrefifgcauy, the
pressure defapieniBighalariReaiaiared) shnsatovose Heng suchaaewatithencaviisiheisbyodsereasing the
outlet pressure while increasing the outlet volume. Thus by way of feedback from the pressure
detector, the position controller controls the relative position of the rotor in the cavity so as to maintain
a relatively constant output pressure, with an output volume which varies depending on the available
energy. In another example, the first position adjustor may be a pneumatic adjustor and there may be
a gas tube leading from the outlet channel to the first position adjustor. If the first position adjustor is
located below the block, and the block is movable, then an increase in pressure at the outlet will cause

the first position adjustor to propel the block vertically upwards, thereby causing the rotor to approach
tha cirirface of the cavity \When the nreccrire at the niitlet (and therefore at the firet nacitinn adiiictar)



24 approach the centre of the cavity. As described above for the case in which the first position
adjustor is a motor, this feedback provides for a relatively constant output gas pressure. The position
controller may comprise a bleed valve for bleeding gas from the gas tube either to the atmosphere, to
the inlet or tO*$bAIEEHE location. As the bleed valve is closed further, thEpredS§Fa 408E position
adjustor due to gas from the gas tube will increas%or a particular gas pressure in the outlet channel,
and therefore the block will be raised further, leading to an increase in pumping volume. Thus the
bleed valve may be used to control the responsiveness of the position controller to outlet pressure.

In some instaRBESHFHELERNE P eSilRTAdIYSIAh PaynRe:- QoY idetbwiit hopa@ifsdniappasiien to the first
position adjuﬁgé.csz may for example be a spring, or a compressible gas piston or similar resilient
device. In tiisCasé t‘l% second position adjustor serves to return the rotor towards the centre of the
cavity when the fhterppbeloadesstod fivshpobitemecatdjdiseo 2ivndufivwntditpramthatiseldpad position
adjustor seyag g, s8Ry POSRARURIN 17 e 3difh desarptian:ddaus erphen argcond

position adjustor is provided there is no requirement faor a vertical orientation of the chamber.  The
outlet chanf8P ot RIHe R e oG o hereh Brshomedsrwality & Brgstut!le Freirised fluid
source. Theidley oo upiad U3 and ber Astlspakecobiial phessur RvessSHlSandsviagel Mitgpsessurised

gas from th%&ﬁ%@?&&%ﬁ%@ﬁt h?l%‘%%%‘l%'cg%h‘?AEQ&B%%%“J%?@%@B% al{he devigs, fgresent, should
therefore be set to the desired pressure tor the pressure vessel, and in any dventat a pressure below

the safe op&R&tiy HARRSPYRR sonEBPURlY sruHaci suwiassdi2 AREpautiv d Soroasdi e IREdsPEessure
vessel may [ginBhisfa Piessiies'alishyrivR 80 BH 1R PreMENLENR SalerReratingspraasigeef the vessel

from being excee Commponl pressyre in the, pressure vessel during operation will be about
500 to abo PEBTORA TP D TP OB obe, BORFAERY G408 £ BB0! To0 5 HEBEPTERIo 1600,
1200 to 1503107 6@upded 0OOoutBd m@ﬁeid%OBﬁm@@phP@pgp@ngbm& 50021600; ¥a0180ehao00, 1000,
100, 1200, Q01490 1ROQRR D%, RS, ISRINBHIVLRISREHE @A HkPa above

the desired operating pressure of the pressure vessel. It may for exam%llg%)ge)‘%etween about 1000 and
about 2000&5% wrdsTg e th 4Heston i 215h é e SRR ISBEICE 5Nk 8 000 2HBET AT or 1200
and 1600kRaarlh deyisetshaindis dfsigoadIss that i peixireummpeiphicuRs ahmiglaiigast as great
as the target preosuie, L U1S PIeSSUYS YSSBe! v TORBICSPUEC YRoSeLIAY NaveAD.autct valve for
allowing the presgurlsetf ‘gas {8'8xit the pressure vesser, fn fhis way the pressurlseo? fuid Qource
serves as aspeessiyisEanemsndonseconiimentipe wiboutlehshenaehy Stosagéudedidesity $oring the
wind energydhatmidsieamidest tethe 9o vice danpieyiding Riassyiaac9 R SINCR thaPessurised gas

contains potential energy that may be relegsed as required. This.may be used tg power an engine,
eg.a vemciar,%%‘b?é%‘ﬁ?&*@aéws 125 Sams qeﬁmﬁo%@ﬁam%m%e@%ma s?ﬁaﬂm}é%f engine. On

exiting the m.agsmo&mé%éias)mdtbdnsmmgrmmmxtms% thespresswisstgammeytee hﬁhted. T'his
provides adgiipnabeRaT e PG RISSRHHESd A% AT NBTE I GBAIEPAMET IRANENGIRE (0 Which the

pressurised gas Is sg‘gp led. The pressurised gas may be heated by any suita ating system. The
heating sysfgﬁﬁ"i*ﬁh} o Bt fMseommhatien o bstAEfaindbraret wishehsansd ddRabie BE of heating
system. In ﬂ@ﬂi@dmr{]xﬁﬁlﬁ If@aéiﬁ&,smtemmﬁaycﬁoml ﬁﬁﬁ&%@iﬁ(@%ﬁﬁdﬂ@?&tﬁ@%@ﬂﬂh@&ﬁéage blohck
may comprise graphijte as a heat stora aterial. Jt m e heate SO ergy. In this way the
solar energ@ﬁqaqalﬁrgg}lsr 5%(?0 v?/ﬁ%ﬁaé{b ilg%gfoaﬁsd%maﬁ‘ﬁ%%ga%rsl%%ﬁixr‘ga/%i%%%g%ﬁ% %ressurised
gas. The hediifig ygwnm M&yistbsetnibeiserfadeeet evityahide afdr doassfeenily threahmamneofrgy to the

compressed;gagalf Ay He A LERIACERINR §OEP e TiRANSRARaE ekoniRasSH YRR IS heated to

a suitable temperature. The pressure vessel may be designed to apply gas pressure to a liquid
therein ThufpHeEd sl isectionPhaippRad 8 HatRedd Somialixplarag amanraRfiateriHl space of
the pressurbevésset. iiipresdubsed gasnodyHeeaih eikeisadttoduidvidetopabeeid 3 prgssere, thereby
causing the pressurj edélyid gurce 1o fungtion. as a,source of pressurised liquid, i.e..a liguid pump.
The pressureg( ee%ge,lgrrr?g_ cgﬁﬁtrigﬁeagnﬁag%‘l rﬁg%sfgﬁsiiogpﬁn%asag Il“c%% ?c? aéﬁeir%g?ﬁ% Séaé"é‘gélof the
pressure veBSEBYTILAY #ladbe Fadhs devictaglidliasnitedbinbHite Inretanll Spdea vt the praisure vessel,

which is thepsealed. ToabarAanase ARavR railigsighisthencoanesies sodheweyirgithrreby
pressurising the} hﬁgds ace V\iilth th%%as Cg)ﬁerfléin%l quéiid o,utletTthen allows the liquid to leave the
pressure veS&&H eﬁﬁ%r%é% &t 3p %r%’ aHse 2‘%&. HFFELHme r@f&Wcééﬁ’h@é&@%ﬁﬂ%é separated
from the hesamispaecoytaofitbendravidl, rie fdnabh aofidet vlemantiabie mdmbrasheivEhismmly be
beneficial N, a5t WNERe AP SA8IR 0B iR MRliAuY 50 SdBRIRAGYBRU dissPlifiompLine gasin
the liquid. If gas is disSolved under pressure in the liquid, this may come out of solution when the
pressure is FRREELAY SueRRTRERs ARkt aibysrewatfd s BRingatAHY bR AnssEb ALEAMIO fnay be
undesirable. In such cases, it will be readily understood that the membrane should preferably be
substantially impermeable to both the liquid and the gas.  In some embodiments the pressurised
fluid source is connected to two or more pressure vessels (e.g. 2, 3, 4, 5, 6, 7, 8, 9 or 10 or more than
10 pressure vessels). In this case one or more of the pressure vessels may be discharging either the

gas or a liquid at the same time as one or more other pressure vessels are being pressurised by the
Aevice



26 providing pressurised gas, or being charged with the liquid. In this case the device may be
connected to a manifold for supplying the pressurised gas to one or more of the pressure vessels.
Each of the pressure vessels may then have an inlet valve which for controlling the entry of
pressurised JA&4Y Wit thfernal space thereof. The valves may in some erﬁﬁ&ﬁgﬁ%’m@@%&ontrolled by
a controller e.g. a programmable logic controller (?4.C).  In an embodiment the device is connected
to two pressure vessels. These may be for example located in a river, a lake or some other water
source. In operation, the first gas valve leading to a first pressure vessel is closed, and a water inlet
valve is opéired dneoaby dianinddsioeniteatptat sutelvessahtudl of il wathiglt@iwales irtkisvalve is then
closed and the fi .yalve | 2 ' S ove,the water in the first pressure
vessel to preéls%lggr?ssgégwn%tée%{gsé. gie%?ﬁ%%é%%ﬁ%%ﬁ%%n%@&%%é%ﬁh a ﬁé%/i %Xf?%%é’ f|Ss opened

allowing théhg a8 8 epurige tha maeibtdseire suaviilpelsifsenr ks sparoe sdetvifst encimple for
irrigation of Qgligiing JaRdis s JE@WAeF B@iﬁ&h%ﬁﬁ%ﬂ@wweégﬁmé fisghargingigayvater inlet
valve is opened i E?e econd p{ sure vessel, alé%win the second pressyre vessel to fill with water.
When suffidft v(;g e?rf?ag%été’n jﬁa#ﬁ%ﬂ’ﬁﬁ% e CS‘?’%We glffé‘?{?é’s%ﬁf%%’é% & &&alve to the
second preswiteble sse)l iseclisedednahthe sevesyeuiisg algeallsantirty todhyslisgcbifd resstare vessel) is
opened allgug G RSARARCA MO 163 CLIDSRSEARRLRIGPAIIE. VeRPA L WREpsgyise with the

gas. By the time the first pressure vessel has ubstantially discharged of water, the second
pressure veéBelHangity teathrampred drridedsntP ey feoetrAsseRinte AR gMRMGafd exit valve
of the secosgkpreasuiieblessel allows water from the second pressure vessel to discharge. The
process may be feneated, 5o HaL NG second prgssre ¥essellsaubsiantialy diseharged of
water, the first pressure vessel'is again pressurised and crharge wRRWate an reéa?éfyI or' discharge.
In the abovecatrisdiennteds\iifigloptiovide theddedkisund wentssqubetlyresther oty aterstmydne passed

through a peficatinh RIPERSILPHALIFE S WE LvaiFlan MY iBn LIRSS @ dpiRidinkingyThe
purification process may comprise known purificzﬁ%gn elements such as reverse osmosis, activated

carbon adsBYBHBFARISHHSR, A SHRPSEIR, ORISR SIS SheopRBHCHiSh 1B AMPTAD B VAT re of these.
In another alppficsition of thercdevietaofthe invention, the pressure vessel may be cooled. It may for

example be locaigd yndergroundiapthls aseledaeiuiaiy b dhe piauading gl gads sip- It may be

%@Hﬁf ek T
cooled by means o may be coo y means o evaporatlor%o water applied to
an outside §¥AFRER\NEBEPREIeRE kel Aithis daheprdysasibihshavdenithe aresmmniAton, it will
naturagy hemw}g thediel Qiarmwﬂd&ﬁﬁwﬁz@a&iﬁﬁmﬁlis@&eﬁsﬁﬁmwﬁw ﬂ?ﬂﬁdﬂi@ﬂo@uﬁw(’-‘g to
expand, it may further cool, prayiding a source of cogling. The gas m e allowed to expand into an
expansion A B SRDT e Bee R OLERtS, b LT B RSHES B HFpN o
air-conditiofiiey firef geitanio adprssormep trenmiitab B gorposthi Sentab lthethe refyrbahepprassure vessel

may take thedong) of 4R YnArRUNEriantes E BighkPe PadertRi SR MBI IaLAAR D BLT
withstanding the pressure in the pressure vessel, e.g. concrete, metal (steel, stainless steel etc.) or a
polymer. TR ﬁé‘%‘e&W%metﬁé“FS?é’é‘EﬁﬂﬁetH’&PPﬁetb?e@@Fﬂfiﬁ%éfﬂ@#‘?ﬂa‘? BYs dbea®imeans for
storing windoeredgyhotesmm efatkerfaryntibérebe igycabingsibewtee igyspuoy ibidehydhdnying may be

stored in th e a press vessel and may be.then used as required at a later
RSO e o AR A L g S S

pressure atf:gnals[hoimtatHemrEe soifards sbe puiace eddherandt arifoueiofeserspatibe endligibe stored
using the piRsantdRVRIiAbreasH@riab S RIBLAIMRNEHE BiePIoTNLIUEALIAR A Bl GRESRKSE one or

more of the f(%IIowin%é‘eatur.es: a)A \i\{indmiltlr stem &n which the betatﬂn S an_d/%g drive systems
comprise n 8ﬁ -‘Tﬁfﬁﬁ c r{)é)%gpmagro er conirols the relative position of the Yotor in the cavity so
as to maintain a relatively constant output pressure, with an output volume which varies

depending on the available energy. In another example, the first position adjustor may be
a pneumatic adjustor and there may be a gas tube leading from the outlet channel to the
first position adjustor. If the first position adjustor is located below the block, and the
block is movable, then an increase in pressure at the outlet will cause the first position
adjustor to propel the block vertically upwards, thereby causing the rotor to approach the
surface of the cavity. When the pressure at the outlet (and therefore at the first position

adyustor) decreases, the block can drop under gravity, thereby causing the rotor to



b) A novel pump system with automatic pressure control. ¢) The ability to pump air, oil, water or other
fluids at pressure. d) A sealing system in a windmill to accommodate the rotation of the mill head. e) A
dewatering device for use when compressing and pumping air. O Air delivery and storage at pressure.
g) Conversidh®FHBBIETo run on high pressure air at ambient temperatuf&THYEENEREEN of motors
to run on heated high pressure air, and an associatgd cooling system. i) Dual water tank storage and
pressure pumping systems. j) Water purification system with system regeneration. k) Electric power
generation by water flow between dual tank systems. 1) Direct pumping of water by air pressure.

The presengppueistione kevitie ® B thancviily forscabsaiing whdefiergy assshavwrhiol-igs. ddtto 14. A
vane asse s, di .Ci[C repti ro, I it and is le said shaft such
that rotatio:%%%ﬁg éﬁ%%ggéiénﬁ%/@éﬁ%g? %‘tﬁéﬁ%%lno trggéght%?tgfﬁé& \}\/nen r%?ﬁgltgg d{é%?g%%agg%ch that in
use the winBrefisesiomfidssHigmeconrablar muy varpagsablissd Taliv donblesdingigredrirerntional

windmills, inwhiel thedpladee das8sPhere, to the inlet or to some other location. As the bleed valve
is closed further, the pressure at the position adjustor due to gas from the gas tube will
increase for a particular gas pressure in the outlet channel, and therefore the block will be
raised further, leading to an increase in pumping volume. Thus the bleed valve may be
used to control the responsiveness of the position controller to outlet pressure.

In some instances a second position adjustor may be provided which operates in
opposition to the first position adjustor. This may for example be a spring, or a
compressible gas piston or similar resilient device. In this case the second position
adjustor serves to return the rotor towards the centre of the cavity when the force provided
by the first position adjustor is insufficient. Thus the second position adjustor serves the
same purpose as gravity in the earlier description. However when a second position
adjustor 1s provided there is no requirement for a vertical orientation of the chamber.

The outlet channel of the device may be coupled to a pressure vessel so as to
provide a pressurised fluid source. The outlet is coupled to an internal space of the
pressure vessel so as to permit pressurised gas from the device to enter the internal space.
The pressure regulator of the device, if present, should therefore be set to the desired
pressure for the pressure vessel, and in any event at a pressure below the safe operating
limit pressure of the pressure vessel. Alternatively or additionally the pressure vessel may
comprise a pressure relief valve so as to prevent the safe operating pressure of the vessel
from being exceeded. Commonly the pressure in the pressure vessel during operation will
be about 500 to about 1500kPa, or about 500 to 1200, 500 to 1000, 500 to 800, 700 to
1500, 1000 to 1500, 1200 to 1500, 700 to 1000, 700 to 900 or 800 to 1000kPa, e.g. about
500, 600, 700, 800, 900, 1000, 1100, 1200, 1300,1400 or 1500kPa. The safe operating
limit pressure may be at least 100kPa above the desired operating pressure of the pressure
vessel. It may for example be between about 1000 and about 2000kPa or higher than
2000kPa, or between about 1500 and 2000, 1800 and 2000 or 1200 and 1600kPa. The
device should be designed so that its maximum output pressure is at least as great as the
target pressure in the pressure vessel.

The pressure vessel may have an outlet valve for allowing the pressurised gas to
exit the pressure vessel. In this way the pressurised fluid source serves as a pressurised

gas source. This may be used as an energy storage device for storing the wind energy that



28 wind. The conventional case puts greater strain on component parts than the present windmill. In a
preferred case, the plane of the vane assembly is horizontal, i.e. the blades face upwards. However
other orientations are also possible. For example the vane assembly may be oriented vertically, facing
at about 900%E W /Any orientation between these extremes is also YebE4iBrITHSERe angle of
the plane of the vane assembly to the horizontal mgy be about 0 to about 900, or about 0 to 45, 45 to
90 or 30 to 600, e.g. about 0, 10, 20, 30, 40, 45, 50, 60, 70, 80 Or 90. As described, the windmill may
have two vane assemblies, or may have more than two vane assemblies, e.g. 3,4, 5,6, 7,8, 9 or 10
vane assermiblgsvidethis taskvardirpayitdepeadenthdagepiitie akqresadapipiianGRsmided that
each vane a%§gnrﬁgﬂyérgi&s irg?a lpxlrzl;lzpeb\évE_Ei:i:ek;lsigdparalIeI.tgdthﬁnWind di‘gection in use. In preferred
embodimente WRen Hore Than BHe VAne st &R Ehrd Sah i SSusrd RIPSEEIA F5iver this need
not necessarity becliclsaneslestinptoccdop mysibambtmite agstmblioy arcusedtharagpes where the
vane assempigs,aie ahraralle!dn srdAIRLheMAhe ALARGSHIN RS e aaLaving an

upper and a lower vanﬁ assembly configured to rotate in opposite directions. In some embodiments,

one vane aZ28MBK, Wt heaiefp AfHT EAYEhRAdiRRBRIGTISISY He dhe RarsymRs dovmer BEtHS iTRTEis rigidly

coupled to thershaftveo @sato dngiafes itthehetgydisactiydd gae shafpsind thaoihersassambly of the pair
is coupled n ' rallers, coawheels, ete.) to the rigidly attached vane assembly
soasto tra?é gﬁ%s%r%{)%ﬁg %ﬂggss‘%ﬁé%\?igl? [éﬂﬁg?gff/eg}f’[algﬁ% %/%lﬁlg asgg%rrﬁb%?ﬁgﬁwg?seg%r% bodiments,
each of the $ETEREHABCEROTCERY SekE PHIRBEAEFTCHHIRYA subrohartine shsesanienditéstion, and each

of the indiregllyeatipiedyarse mhle somahLe.Crafiditeshio sRate ihihR.aPRRsiR dilsgtionaip the rigidly
attached vane assemblies. In other embodiment ane assemblies js attached rigidly

) . onl fth
to the shaft €885 10 FaRSI& it ﬁaet%?W%ﬁ%@[#grgﬁ%%%a%&‘ﬁigyeﬁ%?ﬂg@éﬁ@ B ERblies are
coupled indihectbjaftiensogghmare bor sioose wbeplingi$)ie, thedsmmebigicd attasheddinfheatiag to transfer
their eneroyip festiallyidte HdNAHRCHFHNAR AP SRBPLmp DG AL %ﬁéﬁz{g&!}/ 9l he windmill

(or each assembly independently) comprises at least dne vane, ough commonly a vane assembly
will comprisEaibaiftatho et she®otadhe sAmpresecthere it RAL Vot EaIrerBycemEtidn. It (each)
may comprigeedstdexhaith8 sanmess ko 6 hdateddatoudblot8nietatard vanes, e.g. 1,2, 3,4,5,6, 7 or
8 vanes. With m eth]_%rs‘}s{;I yanes, 'EThlg %%d'tiqnaé(P%nefitlof fausrthgr vanes decreq es. The vanes are
commonly distribu &d symmetrlcallly UE RE RIS ot rotafidnt cg%lrrﬁo%l@ %ﬂﬂ%ou%eﬁeﬁ%t Sessarily
about the cemsaétedrgasThay annpdisdibiyeradramabortekeviddy beineribppsedtt200 angles
to each othgfedbaa assRMiPlid B RABE SRS PRA%BEdIIPRSEA wadRt (hRangls-Belyeen any two

adjacent vaﬁf??g{js 72, and so on. In the event that the windmill has two or more vane assembilies,

these may th&LSIe TE RTEEHBPYLARY SPYRRIR AIRHom AT & SPuuhed PreRswishedigdiimonly have
an elongatac shageidpuexafipomsactargsdhmay approidmatalyidcaian il aighapg «diquadelliptical or
approximate,ilah SaReoAHGHAINAY R NARER AN BEURSE vRAFINARSHIER A Which

extends out_wardlg{ from the shaft about which it can rotate. This axis may be the geometric axis of the

vane, althotfRR-RISPASS 9h B Rresevrb BeatRe M Aoisshethicelsd e ThmbeassBasmabexedhe listuibgonally

from the shafther tiennchedayiseideaiationpéudpréaneiansandivatybichitheNears Peenlfiy!s if the
shaft is vertécg& ti}aeo%ﬁicst (agetge yane wag% l{)ée hqrizonf%lﬁ. In some caSﬁs trﬁ%is not the ﬁ se, and the
vanes may not'be orthogonal ?lootﬁe axis B1 fotRtiSh B tRePTERE L 688 \’39 BVW? B an angle of
about 0 to gisessurisetb ghe axispoferdnatdoeesothalgaatra 180 septoatksl, (am 3¢ Ieabspse Iy te 60, 30 to

45, 45 10 75 Q050 SR AR iohS bt AT R0 4O, Wiguprovide a i

tree" effect of the blades about the shaft. In the event that two vane aSsemblies are present, these
may be contgtiedie Fide ﬁﬂ‘@iﬁ§%ﬁ%§%ﬁe‘%@édﬁsﬁoo?%@%%s§%‘§ﬁﬁlFg‘s‘ﬁ*ﬁa%%@lﬂi}ﬁug ht parallel
to the axis dfqaiy ifans nfdssbedondefihsstnoiatschplig sy iefatonobang anaiberaeRoth of the
assemblies 1}3 i ill rises retatign mechanism such that when a vane of the vane

the praSs DMl cQ &
assembly rotgtgs tﬁrougﬂ}a ﬁ(s%&;c?sﬁo%?é %8 v%xﬁtes r%?a Sa .rc?u?’ ﬁsssékigaggl?ﬁa%?ﬁrg%sgﬁ%c% ina
substantiallyyshiegyhsnadasaaiiee i said vases. ibtiB derradilli Bndetsirnd thasithemiendises about its

axis by abouicf Fee-filskanc sesantppsiiens My ke lsatedisparmdmalghy, 180 apart around the
shaft. In use, the firstﬁosig_%r;) ill face directlﬁé?tot e wind and the second position will face directly
SR %%%Elr‘ﬁ\gl

away from the wiid®d IS HIRSTA VTSR, SRS A FEPio FR¥Swind will be
oriented suptethattheisdaitsgclss, dxés@rg Substaitdialiyivoe domtd Dsorasue nenidsisdnitlis resistance,
and vanes begdig st emibsindoilia sy sdaubaianiplyeicali.se asigmarimise the

area of the vane exposed to the wind and hence maximise thé collection of Wind energy by those
vanes. In tHRECHE HMH EStER% OF SR P S BECHBY FereisebstAr AsiamPipisriasd Pymierirdingins at a
constant angle relative to the horizontal during operation of the windmill), but rather refers to a plane in
which the vane is located. Correspondingly "horizontal" refers to an orientation in which the transverse
axis of the vane (i.e. the axis orthogonal to the axis of the vane) is located orthogonally to a vertical
plane. 30  The shaft may be fixed to the vane assembly such that the two co-rotate. It may be

integral with the vane assembly (or with at least one of the vane assemblies, if more than one is
nraceanty Alternativvelyvy it mav be corinled by eome nther meance for evamnle by 2 Aaear ovvetem Thic



The rotation mechanism may be coupled to a region of each vane at or near a proximal end of said
vane. It may comprise a cam. The cam may comprise a sleeve structure surrounding the shaft with
elevated and_depressed regions which communicate with a portion of the vane common_l}y a proximal
end of the vahe %’r‘ﬂéﬂgﬁgﬁ extending therefrom, so as to rotate the vane a%%%éﬁg“g%{fg’%§ the vane
assembly rotates. Other rotation mechanisms maygdye used, For example each vane may be
configured so that it can rest stably in either a horizontal or vertical orientation but not at an
intermediate angle. In this case the rotation mechanism may be a barrier (or several barriers, located
at or relategptovitindirstsmd sd gadopbsitipubirgdiohithabe dguik Iramhés imsothtaifflip aloltits axis as
and when I.fQuRISES RN RATE PROSEREIDA SIS daetndigalion I use,

the vane assembly may rotate in a plane substantially paralfel to the wind direction, commonly in a
substantiallySssi gl plihe Preasies W viAY Bk dasn arAnsh vl werdipcls saalinsf a direction
unit. The dimetionurit isreapaisld ofdeteatiadihendlingdisegtian AnThefl vetating.ak Ipasbagortion of the
windmill in the, appropriate direction, When the windmill has beep,rqtated, each v avelling in a
leeward direcell)gg |.%$t|sr?) the' w%f(i: fi;%yoaf %Hré&v?/ﬁr?a)e'é' fORREETH : g%ﬁ%%%nﬁgﬂ%o\gﬁgggéélane so as to
maximise the thiistpeaiedienpyt the dotrige wriewieipdtravetiptenzewirsdelarthdirenayrb¢ifer into the
wind) lies in, @q&%%t%@wve?,r@mewsm@%@&b%&ti%w@rﬂ?a]b%ﬁw&@m gy'@imise wind
resistance, and e%ce minimise retardation due to the returning vane. The_direction unit may comprise
a wind vand 25§ g W%?o%%fﬁgéﬁgﬁﬁec AfiSIosrdisnshaiete iplehxalvs KerarsHeeHdmill so as to
face into thellvindg Aliee fivati pedysitreness e nopiild evitivwivideli rEioti ora e tabioy sloe pdefide dongtor, which is
in turn cou t j i, 1n. thi e ect ect the wind direction and send a signal
relating to t a(? g%eggsongtag t %Vr%%%gdrﬁs%%g’s %ggﬁgéeﬁé%%%%# a%fgt%é&f’?l\%ﬁr%%ﬁ gisotgéaqgllr%sd. In this
case the detESHYFeYS5FEl40 PRERSBELGHTH Bt gt dhf gt srseml wiather ehrmedleadyedienif mechanism

between thexyang-assesibeandishashalt. The:ciitival pesien ahdbe wisdmilbiatregulifgs rotating in
the case of a horizontal vane asserpb\L arran emept(_"hsj the rcitat'o%mf%chanisr& so§%§é%ensure that
the vanes rBISte Soatit ey e Bt he nHReHoThT b HER ﬁné LRSI SRE B2 positions
are correctlyrseatedssel ihdisthengitimitivetvniméctvgremiblypotedas theass@nitptqstaneyissoly be
necessary MG ﬁ@s%@é&%%ﬁ%@é&@%gé%lféoﬂﬁmw&ﬁ P BRAG d@%@éﬁ%ﬁ@ tRgprallel to the

wind directign. s described earlier, the windmill may comprise a second vane assembly coupled to

the first varfP28EL A%, RGsASenY REESTHEG XeXshnilly. et rérls orfhtie éh dhtsPR9Rd B IREE when a vane
of the seconekssrie aksednbhd rdtates:thtbgeh eatiirdigasitorn smiel yanad girigsabaiitdly axis so that
the vane is j b Hally,verti lane.and when said vang rotates through a fourth position it
rotates abo%ﬁ?%ﬁxéi%gﬁa%oﬁ%g%éﬁ?é%nﬁgg %h@g an%?oﬁlr}th peossl %’ﬁlé rléeﬁ%uggté’(? Saslf)tl]p?(%ximately
1800 apart HiEseHitsehe g dhe |Basads Wn drashédidsh miesars ntash s Seemblikstrdigihirallel to each

other, they maycesigrlRICHRIMMRIPRARROIBRE! 1D thaserasesralsmilbedurepgsior of the
second van aﬁsn%g%ﬁlé ma bﬁlc?rrelgted wiLh (eﬁ& directly above or beI%2 the first position of the
first assemﬂefsf: KRFth P PSTFNE BISHAI SPh 828 Bha S AR RS RBYS Yassr il BB I\t (e.g.
directly abdbe sachadopyysheeseesaltpdsitivargt (Heefirstcassermphe Tipastid, usethaihehea viane of the first
assembly ALoh{E%,RREANC NP TIMIRASAERINAJaRNAKINIORLRO Theldls pialn Tudlrqtate away

from the vertical position and when it passesthe windwardmost point of its rotation it will rotate into the

vertical postBgit Presfurtiiet ard shesgrd eithsatg amidspd dos diehmsBemay be located substantially

parallel to the firti vies ebassanmbbdianmmehiyicoaviddyprearanih eathatihgrasderRbdokatign of the first
and secondmvarb% a S&F%%S oincli%%cgt?ownevege%ghuenr e?_la;ive orientag'ons ma als?vbe used in some
cases. Thus for ex%mp e the firsf vane assen%(fy may bée Rorizontal SRE L RE fgr{ﬁl oérlf%eassembly
vertical, theetdgodroting. sEeo myraledinb|proeisiy ey skidpdsthinoi thedirBtaissenlbiyebis a suitable
arrangeme,af rejatingeaRartsandgeanmirals- Qe PRSSIBIRAI eSS AR of parallel
horizontal first and second vane assemblies coupled to a second, paraliel but vertical, pair of third and
fourth vaneu§t§ I O AP NENER A A JER R RO R M iS5 adily apparent.  The second vane
assembly may bl cangied dpptivatiirstofathe deseenblytizyimeatisn)fitkeoaupiing vESiE may semprise one
or more rol 0 A fficianily transfer enerqy..the,coupling
@'&@% Rl @Qﬁ%}?@%\é’hgfé‘!&d r\]n?&grgot&ﬁh%% LY UANRECLS %); rx%h%

should have minimal slippage. Thus the rollers 32 may be high friction rollers. ay be
cogwheels RPN PR eptsRFage - 0 menhe epolndhacrmpmyehetbesh exchanger. It may be

cooled by means of evaporation of water applied to an outside surface thereof. As the gas

{e.g. air) is compressed by the device of the invention, it will naturally heat. If the hot



The windmill described above may have an efficiency well above that of conventional windmills.
Conventional windmills have an efficiency of typically about 9%. The windmill of the present invention
may be at least about 50% efficient, or at least about 60, 70, 72, 75 or 80% efficient. It has the
advantage tﬁ%?if%%’gﬁlgﬁle of running on wind speeds lower than would Bg%égg?ﬂ?ée%’?ggonventional
windmills. This is in part due to the fact that each blade, when harvesting wind energy, is directly
facing the wind, whereas in conventional windmills only a portion of any blade faces the wind. It may
for example be capable of operating on a wind speed as low as about 0.2m/s, or 0.25, 0.3, 0.35, 0.4,
0.45 or 0.5mdeptassay gHiliseomded|ubricantieerabolos iad efftalalibwadnin gx fand templdirtiellers that
transfer energy %%W%ﬁgéﬁ‘?om%ﬁééﬁm ligge Wfﬁ%ﬁﬁf%&%w&? éﬁc'i'i{f%@%nb%c%%%d toa
generator for geherating electricity or to some dther means for Utilisif , harvesting or converting the

energy collé&esrbey hdnigfBmapad FHmassrheiel. Threcoating puids opedidospednpdtider dliscussed
various meapadigicRiak) 3 tagaato 65 Soale SHEMMEBRLERIOW. SuiliydaverRf thetisshrspect

discussed above is intended to compress air using enerqy from a varjable or intermittent source. The
wind is a typicy %ﬂi%%%%%&%gg 3n3ﬂﬁ’ﬁ§ °W?§&ﬁ?§ﬁ%§bﬁ%‘é%%‘i§‘v8ﬁ§ TR ‘?ﬁ%ﬁuse with
such a devicanadblecshaithsfitidmgithdrpiltsniay betboupteshite thesebierpidherteyioesd Gt transfer

energy into Stgglggglggels&@}s&oag&y}ggﬁcompressed gas, commonly compressed air. The coupling may
be a geared coupling or it may be a direct coupling, Thus the shaft and the rotor may represent
different portion to‘Vgl%&@%&%%@WB&%%@@%@F%F’FH&? BeYbr SR8 7Si8I8M8Be shaft, so
that rotatiorfefsloei:ghathtepiegents soindiohal ihenrofehergyAThiSOIdCaHIPE grabiave bihegas
compressowxrlgvidfq)g)g ttoq_gdc]%rﬁpeir}gtion pf the devi&e of the first aspect \é\iitgwnéhe wigdr,&iélnmay be used

1LL COMPIesse as 111 4 Pressure vess a . .
to compress gas mya pressure VGSSGFDFPIIS re resentga meaﬁs ?O store energyn?ra/methe wind in the

form of contsrdszereghrdhiclatealine Uswdlhavifbredatehtholl dbergeratrerttthelvomioihiton may be

capable of generalings3hosd FheHRRELSRE bERSRRAYINGRNECHINIR HOYREAREWLAGPgior over
about 150, 200 or 250 psi, %E)Pf about 100 to 400, 1630 to 300, 200 to 300, 300 to 400 or 250 to 350psi,

e.g. about BEFITSHC 2B 1B HGEEYIBB! SRS Forer Hung fhe SEHROLIREIfrable storage of energy.
For example the Yadsssirenbedsetmmyithe prgsted inittndorengineontidkeiswapalerefofiting on a
compresseqo%@illlrétﬁrﬁgllegpmbustion engines operate by means of expansion 33 of a gas due to
explosive combustion in one or more cylinders of the engine. These, for example diesel generators,
may be converted} ta\riirdraktRySem dinyhids i Psarpige Apdeaidgvn SY§ERogBRE RIS, In
another example theuprRasHgeMasses;may be coupled to a water supply system. Thus the wind energy

is used to comprgss,air in the pressure ve }s]sel wh{ch aé)? I|e3££%%?ure to the water. This may be

. novel syster with anfbmatic pressur . ]
released at will, a dpfhe pré’ssﬁe)r"nay Be uS8a i a puriication process e.g. filtration or reverse

osmosis or activéled eanbditysarficapiein. oiliwaell offietherxBwiblet tresmompressed gas may be used as
a coolant. As theggag ieAQERyasRER (Awtlase e d-ahauRd Wil U reR Hfifisheat energy is

removed, e.g. by a heat exchanger, or simply by natural radiative cooling from a radiative vessel, the
compressed gasthay S ALTIRS Y & f e i ER ASTORTSET RS SRA BRISPIIB Ring this gas to expand (by
releasing the pre§suxe)dqeiovidendsmadgapwibeiz.may be used for refrigeration, air conditioning etc.

T et RS g RS SR o < orn
) Conversion of motors to run on heated high pressure air, and an associated
cooling system.

i) Dual water tank storage and pressure pumping systems. -
1) Water purification system with system regeneration.
k) Electric power generation by water flow between dual tank systems.
1) Direct pumping of water by air pressure.
The present invention provides a windmill for collecting wind energy, as shown in

Figs. 11 to 14. A vane assembly is disposed circumferentially around a rotatable shaft and

is coupled to said shaft such that rotation of the vane assembly causes rotation of the

shaft. The windmill is designed such that in use the wind direction lies in the plane of the

vane assembly. This contrasts with conventional windmills, in which the blades face the



Preferred embodiments of the present invention will now be described, by way of an example only,
with reference to the accompanying drawings wherein: Figures | to 3 are diagrammatic representations
of a device according to the present invention; Figure 3A shows a view of the device from above;
Figure 3B shBR WM& i the air inlet of the block in the device and a diagfdnt 8P HiP¥EP8Arough the
outlet; Figure 4 is a diagram of the head of a windggill incorporating a device according to the

invention; Figure 5 is a diagram of an engine coupled to a pressurised gas source according to the
invention, Figure 6 is a diagram of a system in which a device according to the present invention and a

solar energwinlletter @iosnitoatecgyefpnrs gringrasmatosn-iguipondsat apdiag i efadeaing system
which may be\i3e6 B haL leapulaen.OpmiEighIE. i disgiamola solar energucpligtion and
storage system which may be used t0 heat pressurised gas; Figare 9IS a |agram ofa pumping
system for prefiditaplifldeeses rothiguesiqiadontidigratios Dol h Sar teaagenlicdhst teresent
invention maydaeolsachionRaWRhROFeHIN R acing at about 90° to the wind. Any orientation

between these extremes is also possible. Thus the angle of the plane of the vane assembly

to the horizontal may be about 0 to about 90°, or about 0 to 45, 45 to 90 or 30 to 60°, e.g.

about 0, 10, 20, 30, 40, 45, 50, 60, 70, 80 or 90°. As described, the windmill may have

two vane assemblies, or may have more than two vane assemblics, e.g. 3,4, 5,6, 7, 8, 9

or 10 vane assemblies. In this case, each may independently adopt the above orientations,

provided that each vane assembly lies in a plane which is parallel to the wind direction in

use. In preferred embodiments, when more than one vane assembly is present, these are

all paraliel, however this need not necessarily be the case if suitable couplings between

the assemblies are used. In cases where the vane assemblies are all parallel to each other,

they may be arranged in pairs, each pair having an upper and a lower vane assembly

configured to rotate in opposite directions. In some embodiments, one vane assembly of

each pair (commonly although not necessarily the lower of the two) is rigidly coupled to

the shaft so as to transfer its energy directly to the shaft and the other assembly of the pair

18 coupled by means of a coupling (e.g. rollers, cogwheels etc.) to the rigidly attached

vane assembly so as to transfer its energy to the shaft via the rigidly attached vane

assembly. In these embodiments, each of the rigidly attached vane assemblies may

configured to rotate in the same direction, and each of the indirectly coupled assemblies

may be configured to rotate in the opposite direction to the rigidly attached vane

assemblies. In other embodiments, only one of the vane assemblies is attached rigidly to

the shaft so as fo transfer its energy directly to the shaft and the remaining vane

assemblies are coupled indirectly (through one or more couplings) to the same rigidly

attached shaft so as to transfer their energy to the shaft via the rigidly attached vane

assembly, ,

The vane assembly of the windmill (or each assembly independently) comprises at

least one vane, although commonly a vane assembly will comprise more than one vane so

as to improve the efficiency of wind energy collection. It (each) may comprise 1 to about

Bvanes,or1to6,1t04,2108,4to 8or3to6vanes,eg 1,2, 3,4,5,6,7 or 8 vanes.

With more than 8 vanes, the additional benefit of further vanes decreases. The vanes are

commonly distributed symmetrically about the axis of rotation (commonly although not

necessarily about the central shaft). Thus if an assembly has 3 vanes, these may be



34 Figure 11 is a photograph showing the mechanical operation of a windmill as described herein;
Figure 12 shows a closer photograph of the head of the windmill shown in Fig. 11; Figure 13 shows a
photograph of the windmill described herein and Figure 13A shows a sketch of the windmill; Figure 14

shows a suitiRAERUMNEFor a blade for use in the windmill. Detailed Descr})ﬁ%ﬁ[gf@f&%ﬁéd

Embodiments  Fig. 3 shows a further diagram ohthe device of the present invention. Elements and
features of the device of Fig. 3 include: 1. Rotor: The device is connected directly to a drive shaft
powered by wind blades i.e. rotor 1 is powered directly by wind energy. The ends of the rotor are
coated withdisposedsicE il cardenieseathertivinrihas sladmisiyt iasltheanvit) theaonsiberdigpdseanes. This

completes the [ I it i ' Iggjfzérg ile minimising. fri mage. 2.
Housing: Tg%stﬁ%%hééﬁgﬁsgp%%gﬁ%ﬂﬁg g%\édy %?I%%giﬂ v%}l'?ﬁ g staml’e%%ﬁgégﬁu%ﬂogrgﬁgq&% tﬂé?:er surface
thereof. ThavBideRSpdraciaacts o asienisesihrseaneyibavashe Reoe MoVl Bharsies 96 as to adjust

the volume @fBrsflambarouaiie. desand e iRnrhsUReaR tihe slal steetiuppiehthe block
forms the cavi%/?in which the rotor egotates.. It ?as slotted inlei and. outlets escri?lied elo\éi,) to allow air
] %

SRR AP IHE 1Y WA aEg S AR T AR LHPHEL 3 RRESHIRGHE A TREAbn-lubricant

to enter and“8
vanes. At esieipendtbétbl sthinlebssteahtybbdhesslirfBiachis sump s dawithxizonhidiricamttrgsramics so as

to prevent or atleastapinimisgairiealasssn Thapuainorirelhalds eRlogk i placs;age creates a

pivot point for the moving block with non-lubricant bearings. The housing supports the two pressure

control unit&/KiRs ORGREIHBIFTBIE ATetet ARt Roh B the sptse g imtds mateeiteie. The
housing has:gogmalintéoalihe R soattfoon i sie af W iadah againstihe neebliricanthegramics of the

stainless stgel h: 4 SaliPhalinntshownl exends fiom e supporfiame. and i aliached to each
end of the s a%ﬁés_g stee ?ube, aIFowmg fhe sthinfess Steel tube 1o eymoved_%y fie pressure control
system. 3. @satisTisapiitphasey ahdniecisanesamay @t heaertepyngldariby emient oftdtiebiick. The

block is moygd indglatianiio theyaasyde avaiahladtmbiig widdbyia the drive shalls dimsgond position
At A A 0 2 o T Sl A 205 S5 o e R b St i 24055 o 45 10 60°, e
~about 0, 15, 30, 45, 60 or 75° to the axis of rotation. This may provide a “fir tree” effect of
the blades about the shaft. In the event that two vane assemblies are present, these may be
configured so that the axis of any vane of a first of the two assemblies may be brought
parallel to the axis of any vane of the second of the two assemblies by rotation of one or
other or both of the assemblies.

The windmill comprises rotation mechanism such that when a vane of the vane
assembly rotates through a first position said vane rotates about its axis so that the vane is
in a substantially vertical plane and when said vane rotates through a second position it
rotates about its axis by about 90°. The first and second positions may be located
approximately 180° apart around the shaft. In use, the first position will face directly into
the wind and the second position will face directly away from the wind. In this way, when
the vane assembly rotates, vanes heading into the wind will be oriented such that their
transverse axes are substantially horizontal so as to minimise wind resistance, and vanes
heading away from the wind will be oriented substantially vertically so as to maximise
the area of the vane exposed to the wind and hence maximise the collection of wind
energy by those vanes. In this context, the term “vertical” does not refer to the axis of the
vane (which remains at a constant angle relative to the horizontal during operation of the
windmill), but rather refers to a plane in which the vane is located, Correspondingly
“horizontal” refers to an orientation in which the transverse axis of the vane (i.e. the axis

orthogonal to the axis of the vane) is located orthogonally to a vertical piane.



5. First position adjustor: The reverse.presSure system is provided to move the block according to the
wind energy and is driven by the outlet pressure of the device. This is a plunger system for controlling
the position of the block. 6. Pressure valve:This provides a pressure control system which is
adjustable s QL8 8RS the outlet pressure of the device. Thus in use,%ﬁ:rT %@gglg%ﬂis'bressure
control one way valve which may be set at a fixed;gressure.- 7. Bleed valve: This is provided to
control the variation in position of*the block for a particular outlet pressure of the device. By adjustment
of the bleed valve, the degree of movement provided by the movement controller for a particular outlet
pressure may beTteniiefiada rsisbioh prssaf WedbBosualythinady: hedeirontkidthayriet or may be

allowed to eceapg (o,inf, atmospliere, SApIsh £ of Admitng,8as o e deyiee-f fnc. dgyjce is used
for pumping1 air; a, dewa ering %mce M y be adaedo remove moisture, rainwater etc. from the air
prior to it erseeifgrasectBviblerspstechn alyny hro vite:thbh sdsscrmdneranh dosmrgrapihdviet and outlet
of the devicgeaf Qf&éﬁ?ﬁﬁ%ﬂ}ﬁ& %@r@ﬁéﬁﬁﬂﬁ%ﬂ%fﬁ'%ﬁﬂ%ﬁdﬂﬁ% %_T- WH@P@&@@&%@?V are also
designed sq_that they do not i p_(;ge tg}?erotagon of the rotor b%%%jmlttmg the v%es as thg rotor
rotates. Th&SEA RS B r‘?r#??’?fl ga3k d SRIEh B LPFiH Ty BT S PR IO @¥mple, of
non_—lubrica‘nt h@amindm;mdbregioav@idommp meem@mmnaammm déevigezeing maeep gas from
the e evaulet. Tiegs S ARPlNSChidoalelal NI YaLANdALE Mage ol gt brican

material. They are spr ed so as to maintain contact with the inner surface of the stainless steel
tube. In FigSEReH<lestRiov kepfmpapten saplshipihe Aariahie fagaping so that the gearing may be

adjusted according to the prevailing wind speed.

The rotation mechanism may be coupled to a region of each vane at or near a
proximal end of said vane. It may comprise a cam. The cam may comprise a sleeve
structure surrounding the shaft with elevated and depressed regions which communicate
with a portion of the vane, commonly a proximal end of the vane or a shaft extending
therefrom, so as to rotate the vane about its axis as the vane assembly rotates. Other
rotation mechanisms may be used, For example each vane may be configured so that it
can rest stably in either a horizontal or vertical orientation but not at an intermediate
angle. In this case the rotation mechanism may be a barrier (or several barriers, located at
or related to the first and second positions) which causes the vane to rotate (flip) about its
axis as and when it encounters the barrier, which is as it passes either the first or second
position.

In use, the vane assembly may rotate in a plane substantially parallel to the wind
direction, commonly in a substantially horizontal plane parallel to the wind direction.
This may be achieved by use of a direction unit. The direction unit is capable of detecting
the wind direction and of rotating at least a portion of the windmill in the appropriate
direction. When the windmill has been rotated, each vane travelling in a leeward direction
(i.e. in the direction of the wind) is located in a substantially vertical plane so as to
maximise the thrust provided by the wind, and when travelling in a windward direction
(i.e. into the wind) lies in a plane substantially orthogonal to the substantially vertical
plane so as fo minimise wind resistance, and hence minimise retardation due to the
returning vane. The direction unit may comprise a wind vane, as is commonly used on
conventional windmills to rotate the head of the windmill so as to face into the wind.
Alternatively it may comprise a wind direction detector coupled to a motor, which is in
turn coupled to the windmill. In this case the detector can detect the wind direction and

send a signal relating to that direction to the motor so as to rotate a portion of the



B3 - non-lubricant material C3 - pressure control D3 - high pressure flexible hose E3 - air to pressure
control, one way valve: fixed pressure F3 - pressure air for control G3 - pressure positioning H3
movement of block Fig. 3A shows a top view of the device shown in Fig. 3. In Figure 3A the slots
for the air inBCAE¥WAH] visible. These are required to allow ingress of aiiHtt & 7
2010/003187PCT/AU2009/000887 35a 31

windmill as required. In this case the detector may also detect wind strength or wind
speed, so as to control a gearing mechanism between the vane assembly and the shaft.
The critical portion of the windmill that requires rotating in the case of a horizontal vane
assembly arrangement is the rotation mechanism, so as to ensure that the vanes rotate
about their axes at the right point of rotation (i.e. that the first and second positions are
correctly located). In the event that the vane assembly rotates in a vertical plane, it may be
necessary to rotate the vane assembly itself so as to ensure that the plane of rotation is
parallel to the wind direction.

As described earlier, the windmill may comprise a second vane assembly coupled to
the first vane assembly, similar fo the first assembly. The rotation mechanism is such that
when a vane of the second vane assembly rotates through a third position said vane
rotates about its axis so that the vane is in a substantially vertical plane and when said
vane rotates through a fourth position it rotates about its axis by about 90°, wherein the
third and fourth positions are located approximately 180° apart around the shaft. In cases
where the first and second vane assemblies are parallel to each other, they may
counterrotate relative to each other. In these cases also, the third position of the second
vane assembly may be correlated with {e.g. directly above or below) the first position of
the first assembly, and the fourth position of the second vane assembly may be correlated
with (e.g. directly above or below) the second position of the first assembly. Thus in use,
when a vane of the first assembly or of the second assembly passes the leewardmost point
of its rotation it will rotate away from the vertical position and when it passes the
windwardmost point of its rotation it will rotate into the vertical position.

As discussed above, the second vane assembly may be located substantially parallel
to the first vane assembly, commonly coaxially therewith so that the axis of rotation of
the first and second vane assemblies coincide. However other relative orientations may
also be used in some cases. Thus for example the first vane assembly may be horizontal
and the second vane assembly vertical, the rotation of the second assembly being coupled
to that of the first assembly by a suitable arrangement of rotating shafts and gearwheels.
Other possible arrangements. include a pair of parallel horizontal first and second vane
assemblies coupled to a second, parallel but vertical, pair of third and fourth vane
assembilies. Other suitable arrangements will be readily apparent.

The second vane assembly may be coupled to the first vane assembly by means of a
coupling. This may comprise one or more rollers and/or one or more cogwheels. In order

to efficiently transfer energy, the coupling should have minimal slippage. Thus the rollers



-avity while allowing the spring loaded vanes of the rotor to continue to rotate, Figure 3A also indicates
the location of non-lubricant ceramic surfaces used to provide low friction rotation while still providing

an air seal. Thus non-lubricant lining is used in tine with the vanes to remov%or} rgzduce wear and
reduee or elmf@%gﬁgge. In Fig. 3A the following indications apply: AZAT 6&/20%/8?H§Sfor movement

B3A - inlet or outlet shutes bolted onto tube for aignlet and outlet CM - pressure adjustment D3A - air
inlet slots at top, air outlet slots at bottom E3A - pivot point for pressure movement F3A - non-lubricant
bearing G3 A - non-lubricant lining. In line with vanes to remove weare and to stop leakage H3A -
pressure adjastiranplciistrtainibes. Stbet tuebidgwherislutiticantdvearisippage by means of

interlocking gear teeth.

The windmill described above may have an efficiency well above that of
conventional windmills. Conventional windmills have an efficiency of typically about
9%. The windmill of the present invention may be at least about 50% efficient, or at least
about 60, 70, 72, 75 or 80% efficient. It has the advantage that it is capable of running on
wind speeds lower than would be possible for conventional windmills. This is in part due
to the fact that each blade, when harvesting wind energy, is directly facing the wind,
whereas in conventional windmills only a portion of any blade faces the wind. It may for
example be capable of operating on a wind speed as low as about 0.2m/s, or 0.25, 0.3,
0.35, 0.4, 0.45 or 0.5m/s. It may utilise non-lubricant ceramics for efficient running, for
example in rollers that transfer energy between the vane assembilies.

The shaft of the windmill may be coupled to a generator for generating electricity or
to some other means for utilising, harvesting or converting the energy collected by the
windmill from the wind. The earlier portion of this specification discussed various means
for doing so, and these are summarised below.

The device of the first aspect discussed above is intended to compress air using
energy from a variable or intermittent source. The wind is a typically variable source and
thus the windmill described above is well suited for use with such a device. The shaft of
the windmill may be coupled to the rotor of the device so as to transfer energy into the
device so as to provide compressed gas, commonly compressed air. The coupling may be
a geared coupling or it may be a direct coupling. Thus the shaft and the rotor may
represent different portions of a single elongated component, i.e. the rotor may be an
extension of the shaft, so that rotation of the shaft represents rotation of the rotor.

As also described above, the gas compressor provided by the combination of the
device of the first aspect with the windmill may be used to compress gas in a pressure
vessel. This represents a means to store energy from the wind in the form of compressed
gas, which may be used at will in a controlled manner. The combination may be capable
of generating a body of compressed gas having a pressure of over about 100psi, or over
about 150, 200 or 250 psi, or of about 100 to 400, 100 to 300, 200 to 300, 300 to 400 or
250 to 350psi, e.g. about 100, 150, 200, 250, 300, 350 or 400 psi. This represents a
considerable storage of energy.

For example the pressure vessel may be coupled with an engine which is capable of

running on a compressed gas. Internal combustion engines operate by means of expansion



Figure 3B shows further details of the slots located at the inlet and outlet of the cavity as described
above in Figure 3A. In Fig. 3B the following indications apply: A3B - vanes in unit supported B3B - air
passes C3B - slots cut in top and bottom of stainless steel inset D3B - thickness of inset E3B -
diameter of NSt F%H 8 ots cut at top and bottom of inset to allow air floﬁcg’[ﬁbszﬁ}%%{mr! B¥anes The left
hand portion of Figure 3B shows a cut-away of thgavity showing movement of air out of the cavity
propelled by the rotating vanes. Thus Fig. 3B illustrates sluts
cutattopandbottomofaninserttoallowairflow 36 but support the vanes. The slots may be formed in an
insert, e.g. afstaisdebs: steeiphsert, @asrmhstivinithentebt heore pylitiders diehia sagineaY sy dtete the cavity.

example diesel generators, may be converted to run directly on compressed gas by
expanding the gas in the cylinders.

In another example the pressure vessel may be coupled to a water supply system.
Thus the wind energy is used to compress air in the pressure vessel, which applies
pressure to the water. This may be released at will, and the pressure may be used in a
purification process e.g. filtration or reverse osmosis or activated carbon purification.

In a further example, the compressed gas may be used as a coolant. As the gas is
compressed {as described above) it will naturally heat. If this heat energy is removed, e.g.
by a heat exchanger, or simply by natural radiative cooling from a radiative vessel, the
compressed gas may be returned to at or near ambient temperature. Allowing this gas to
expand (by releasing the pressure} provides cooled gas which may be used for
refrigeration, air conditioning etc. This application potentially represents an inexpensive
source of air conditioning and refrigeration which is free of greenhouse gas production.

Brief Description of the Drawings

Preferred embodiments of the present invention will now be described, by way of
an example only, with reference to the accompanying drawings wherein:
Figures 1 to 3 are diagrammatic representations of a device according to the present
invention;
Figure 3A shows a view of the device from above;
Figure 3B shows slots in the air inlet of the block in the device and a diagram of air flow
through the outlet;
Figure 4 is a diagram of the head of a windmill incorporating a device according to the
invention;
Figure 5 is a diagram of an engine coupled to a pressurised gas source according to the
invention;
Figure 6 1s a diagram of a system in which a device according to the present invention and
a solar energy coliector provide energy for ronning a motor;
Figure 7 is a diagram of a heating system which may be used to heat pressurised gas;
Figure 8 is a diagram of a solar energy collection and storage system which may be used
to heat pressurised gas; h
Figure 9 is a diagram of a pumping system for providing purified water;
Figure 10 is a diagram showing how the device of the present invention may be used to

power a gas turbine;



Figure 4 shows a diagram of the head of a windmill 20 which incorporates a device as described
above. The windmill may be used to transfer wind energy to an energy storage element. Elements and
features of the windmill of Fig. 4 include: 21. Pump: this has been described earlier, with reference in
particular to\y%é(."f/%q’?(ljgé. It may form part of a compression system Whigﬁré%%g%?ggg%ompressing
air, water, oil or other fluids by means of compressgd air from the pump. 22. Water separation system:
A dewatering device is provided for removing water from air prior to it entering the inlet of pump 21.
23. Windmill bearings: Conventional windmill bearings for rotation and thrust on the mill drive shaft
may be repkiged Hyinerptichrirapt bhawingstist efectiamont lofxietuon of ramiadmeilirimgdeseribhedrocarbon
polymer (e.geﬁF;;[FE) coated bearings. 24. Non-lubricant bearings: Conventional bearings in the head
of the windmill may be replaced by non-lubricant bearings such as non-lubricant ceramic bearings or
fluorocarboRigER/ ahpwg 2 pipee photaganbafthybeadof Seariyiayl thewn 8dignhl system is provided

to allow tramgigfeOf 1RBIWEEIHISSE Ak TOetRendunPdesthdsdineiail aradaw fonreiatian of the upper
portion of t%%éi{]dpm%wzlgggﬂn-lubricant bearings: The pressure interchange system may use
e

non-lubrica ea?lngs as desctibed above. 27. Air flow tube: This is provided for taking the
compressedigiarérohshbe prusnjial cffepatfonadhinds facssurethesdedioilh compressed air driven motor,

where it may be stored or ysgd, 728 MMULIRIkIAIS FBx AR 2R S ENisant Dearings as described

above. 29. Mill head coupling: The coupling between the blades of the windmill (not shown in Fig. 4)
and pump 21 haEipcksheweadintre disgany efithe davisatidribe wiekeniilevestido kaneotaanh of the head

of windmill 20.atallWindispeedsrie. FidcRds-a diagram of a motor coupled to a pressurised gas
source according to the invention, %’hus Fig. 5 shqws several windmills 40, each_of which incorporate a

pump as ddscridReiaii e dadne s gPragees dinerdy g FhshtRRsEPSrIRA RIASH S in greater
detail and hasmbeédn slesakbafirafibyvey kdoth eddiyy Viihemilds bAshanadriatetcdatédrwithalivis introduced
to the pump, AR A0S SRIRIBRSEH BIGH AU ADYARSEES ARNILBIRG A3l Pripaure vessel
42. Pressure vessel 42 may be In the form of a long air pressure plpenlea ing from the windmill(s) to a
motor 45. ERBkPjsise e feqtired sorhing of the cavity against air leakage while minimising friction

damage.

2. Housing: This houses a specially designed block with a stainless steel tube forming
the inner surface thereof. The block is positioned in the sealed housing, and is capable of
moving therein so as to adjust the volume of gas flow through the device. The inner
surface of the stainless steel tube of the block forms the cavity in which the rotor rotates.
It has slotted inlets and outlets described below, to allow air to enter and exit the cavity,
The tube has a ground internal surface to accommodate the non-lubricant vanes. At each
end of the stainless steel tube the surface is supplied with non-lubricant ceramics so as to
prevent or at least minimise air Jeakages. The housing itself holds the block in place and
creates a pivot point for the moving block with non-lubricant bearings. The housing
supports the two pressure control units which control the movement of the block, and
hence of the stainless steel tube. The housing has ground internal surfaces at front and
rear t0 scal against the non-lubricant ceramics of the stainless steel tube. A small shaft
(not shown) extends from the support frame and is attached to each end of the stainless |
steel tube, allowing the stainless steel tube to be moved by the pressure control system.

3. Cavity: The pumping volume is created and varied by the movement of the block.
The block is moved in relation to the energy available from the wind via the drive shaft.

4,  Second position adjustor: A spring loaded adjustment balances the pressure on the
block.



37 dewatering device B for water removal This is useful in the event that the compressed air passing
down pipe 41 contains water, as it is preferred that no water enters pressure vessel 42. Compressed
air from windmills 40 is then stored in pressure vessel 42, representing a storage of energy harvested
from wind bMﬁﬁW{ﬂf?iﬁé. Pipe 43, fitted with preXsure control valve 44, &Y gﬂypgg re vessel 42
to motor 45. Motor 45 is adapted to run using compressed air, such that the expansion of the

compressed air in thg.cylindars dryesdberistons &f fhasmatordaihe sameuaY aexmansion due to

combustion of fuel in the cylinders 'does in a conventional internal combustion motor. Alternatively,
motor 45 migheBesacR5ERg Ehibneing SaT iHeE ShgePihtte S Uil aBRs BF befHleivéred by

compressed gifis Ak amghe yaeto fe @afromnhe eylisidersofstatdett pass out of motor 45 through air
outlet 46. Pr%ssure 1(;ontrol vaI}/e 44 engﬂggs t%%t Qse gorrl%% pressure. ?f air.for m t%d'ﬁls is delivered
from pressurée vessel 420 ¢ lv—zlngQG is a iagrfm of a system similar to %a?%si‘tﬁlg. in which the wind
energy providéigisbtaeonindrmithimthspiusentessusy solee energy fonsimnsagetnasserdé?.an Fig. 6,

windmill 40 has.airinlgtAand is tesldn RIRe:A3ciittes mith grwatering device B, as described -
above in reference to Fig. 5. Fig. 6 shows anly a single windmill 40, however it g&%tﬁplg%derstood that

several windhills mE&4? vabe . AQgisRrReLMF A Bt I8 {aEBHEB R RAFHISRE pressure
vessel 42, agdesgrbadlendiel:iGompresstthaiddrion fressinsivessef 42:ibiked. Glisectimveyed to heat

exchanger 48, which.is QY | g ) I&r heatipg system 49, Jhisis descr in.greater.detail below
with referenc%ee%eﬁigg. %%an%%. é%gﬁy, |dn E%Iar heating snys%gm 49,rs§§[1r etr}%atgy from thee sun impinges

on a lens or ATCRTIES B IR eNTPIEH fis thisk BREFSIBRgY 16 B May X8 FEJE b ik Rcated in a

vacuum chambgrophishis insuiaied aodheousidactfiedasulation reduces thermal losses, and the
vacuum surrgrundin? ﬁ&ge tr}l'&er_m%I sgora e bl?clﬁlre uces convective and conductive heat losses. A
suitable matétial fort& it hé Pé‘i’é? BiOCK IS ﬁig%wﬁﬁ‘rity graphite. The storage block may be capable
of storing heaf éredgyiforiupstd 1@ monthsg eitevaiviaiigage dasisingahdenddgy to Isedsed when

required. Commoply. the, thermak staragedulogk isimaiptainadat 2 is5asrakIre19kalgut,L000C. A heat

transfer bar is used to transfer heat energy from the thermal storage hlock to heat exchanger 48. Heat
&

exchanger 487evifeskifo e logkerng HisrBSusnea s ot $handr QUL & VB LTV iRty iffteasing its
pressure furthexhAnpiessire iguldon(roushouts} pfovidesrdpedted Climpressit dasgeedotor 45 as
described above with reference to Fig. 5. ’ [ hrough gas
outlet 46. 38" Vﬁ%}%s?e%%is g\fi\_/éng?r_? H%ggglg%rﬁﬁg%%ggm %?1 %ﬁﬁé%rﬁér?}%%e%)f%rgg%?g%{ using freely
available enemjgten(reess witkhave irekigscddtandndBwithout the generation of environmental pollutants

such as carbgn dioxjdg thadane,Gemmpoly:aenenalee:anibe] pewereririolal seranfigin? shows a

diagram of a heating system which may. be used in the, system of Fig. 6 to heat pressurised gas from |
windmill 40. PREBISHER s“%h@ﬁ%%%ﬁ&‘g)?ﬁgﬁ?%é%%gc(%’glecg B ossv”:eﬁpe%%st%cﬁ%fgf E)Iﬁ%%ge (61):This is
made of a masetial sviflethreshermdtsencuttiityni siitattethsateidal dedasco mbilsagionosf copper and

anthracite, whigh hias hioh heat HanstetsaRaRILHEALSIoAAS DIRCAGY i s igdavith a high

heat capacity material such
-surface of the stainless steel tube.

In Fig. 3 the following indications also apply:
A3 — air filter
B3 — non-lubricant material
C3 - pressure control
D-3 —high pressure flexible hose
E3 — air to pressure control, one way valve: fixed pressure
F3 — pressure air for control
(33 — pressure positioning
H3 = movement of block
Fig. 3A shows a top view of the device shown in Fig. 3. In Figure 3A the slots

for the air inlet are clearly visible. These are required to allow ingress of air into the

RECTIFIED SHEET (RULE 91} ISA/AU



as anthracite, preferably high purity (e.g. >99%wi/w, or >99.5 or >99.9%). This is mounted in a vacuum
(pressure less than about Imbar, or less than about 0.5 or 0.1mbar). Being black, anthracite has
favourable heat radiation properties. Collection block (63):This is made of a material with high thermal
conductivity,%(.)gz.f’é"é%'ﬁ]iﬁ'fnation of copper and anthracite. The collection BTS&“E%“&?&%‘% to collect
heat from heat storage block 62 and transfer #sto heat transfer bridge 61. Thus a portion of the top
surface of collection block 63 is capable of contacting heat transfer bridge 61. Temperature control
system (64):This controls the transfer of thermal energy from collection block 63 to transfer block 74,

i.e. from hedtstdrdgellsvaedzewrEng L ulet v BB SE 8B EMW O PHISHA (e IOWERING heat transfer

bridge 61 30,88 t@.ltaak afaemihe shasmabseniactheiveen teliectien tlpekaR and transfer block 74.
Thermal i _sulatiqng&g%: The nan-contact surfaces fﬂeat transfer brig e.61 are heavily insulated to
ensure minidt iR I‘fgglgesst?ﬁ pl%%%?gtﬁlrlésga justmen nsn;% em ( @qu%fg controls the operation of
temperatlire sathttbt systero B4nsveay toboatrolamdaniverat pipingligleabiisk 68.  Thermal

feedback systerﬂl(@@:Bymﬁquwg%%ﬁi@gmlgpg@suring device, e.g. a thermocouple, for

measuringrthe temperature of slave block 68. It also comprises a signal coupling for sending a
temperatdrfraiBiget SRjRLITREHTEE ture control system 64.  Slave block (68): This is thermally
coupled tgiransfesipekiitdfotsesaivhgrheatterforgy: frdm didatsterage block 62. It is thermally

coupled tg{}gat exchang&gi{gﬁig& system 69, so as to heat a heat transfer fluid in that system. It is

— pressute . . . :
commonly1oc #§hE Vaium chamber having a metal casing, preferably an insulated metal casing.

The slavé)®8 — air inlet slots at top, air outlet slots at bottom
E3A — pivot point for pressure movement
F3A — non-lubricant bearing
G3A — non-lubricant lining. In line with vanes to remove weare and to stop leakage
H3A — pressure adjustment
I3A — stainiess steel tube
I3 A — non-lubricant bearing.

Figure 3B shows further details of the siots located at the inlet and outlet of
the cavity as described above in Figure 3A. In Fig. 3B the following indications
apply:

A3B —vanes in unif supported

B3B — air passes

C3B —slots cut in top and botfom of stainless steel inset

D3B — thickness of inset ‘

E3B - diameter of inset _

F3B - glots cut at top and bottom of inset to allow air flow, but support vanes

The left hand portion of Figure 3B shows a cut-away of the cavity showing movement
of air out of the ca‘vity propelled by the rotating vanes. Thus Fig. 3B illustrates sluts

cut at top and  bottom of an insert to allow air flow

RECTIFIED SHEET (RULE 91) ISA/AU



block comprises a high heat capacity substance for example high purity anthracite as described
above. Heat exchange piping system (69):This allows for heat transfer from slave block 68 to a heat
transfer fluid in the system. Commonly the piping of system 69 is embedded. in slave block 68. It is
designed to ‘é&%?&%&%%ﬁ%ion differential problems.  Heat transfer fluid |r}i)lgt”(‘gi{‘llﬁﬂﬂi2 & Rlows for the
entry of a heat transfer fluid (gas or liquid) into thegpeat exchange piping system. The heated fluid may
be used as described in Fig. 6 for heating a compressed gas for energy transfer and/or storage, or it
may be used directly for space heating or for an air conditioning cooling system.  Heat transfer fluid
outlet (71): hedppate tht eandsaliibialdinmaxits fhaatdxchangerpiping systdessGiethiosyh axit 71.

Insulation (z@w'gg%gqgﬁﬂﬁéﬂﬁ%gﬂm ﬁlééﬁ?rﬁéﬁ%ﬁﬁéeflﬁé‘%ﬁﬂp an insulated housing.

Penetrations are provided for inlet 70 and outlet 71 so as to allow hé_at transfer fluid to enter and exit
the heat exchanépgbiﬁrﬁ@l@yﬁérﬁlwﬁm TR hediftoripeeyil s ehits dressrRTalphadeagtditional
-insulation insidestidamabbie. Chiwnbiidtaifuthebeeaisging wavsdiied anengilossam feamdhe slave
block. Transfer hlock (74): This is igned tp accept heat fram bridge,65 and transfer it to slave
block 68. It%sorca i %‘“’o‘?ﬁ;’/&mﬁ;a‘é‘ rzsmanag%\%ga%‘rtﬁseor?ntg g&ﬁ%‘ﬂ@ﬁ\?ﬁ@ﬁiéﬁénrfgﬁdf%r example copper, silver or
carbon (e.g2 lantftemire tiss domipiemdosenlitd ordior witthrofalsoseitpartipube & Eigst Dandally embedded

in slave blogk.68 18{aciiiels RAkARSISS systhORRIBHIATLASME bealing Sxstemishong iiFig. 7. heat

from heat storage block 62 is transferred to collection block 63, which is commonly parfially embedded

in block 62 “HEEEHBHESRYTOEHS ShSCRBReBIELRE F9B (R block 74 by means of heat transfer
bridge 61. TranstEatiockpasdtimnsigrseine Aehivenaigy tewlays Packdes. fdthemsiang biaek 68 exceeds

a predeterr@ggdﬁﬁe}gngg;gtg%%i%v%r%:%s uarig%@ﬁ mgans of temperature adjustment system 66), the
thermal measuring device of t dhack s

ermal fee ygtem 67 signals temperature control system 64,

causing temperattiadssiil fnasiagsnoavantiand naskwmil fsfarngs dgeretiéenans-arshentidmal
connection Ratwees Saleslien bRk bst MychrnHacioskaids ONneR ihadanmpeiature.pisliave block 68

drops below the predetermin %temﬁe[atgrmﬂerm%l rgeasuring device of thermal feedback
system 67 ?f@aﬁlggst% 8?8?3% S RSYS B SR L 8 S ature control system 64 to lower
heat transfé@dbridipmdotascmtdicaringse Goeremiccahbectiny heiwdendod]lbetiomdiotikngd had transfer
block 74: In dhis.fashion. siaveHash 68 MmN RIReCYhin ABANAY ARAR;a At {pe Riedetermined
temperature. Heat transfer fluid enters heat exchange piping 40

fluorocarbon polymer (e.g. PTFE) coated bearings.

25. Sealing system: A sealing system is provided to allow transfer of the pressurised air

from the pump in the windmill and allow for rotation of the upper portion of the windmill.

26. Non-lubricant bearings: The pressure interchange system may use non-lubricant

bearings as described above.

27. Air fiow tabe: This is provided for taking the compressed atr from the pump to a

location e.g. a pressure vessel or a compressed air driven motor, where it may be stored or

used.

28. Mill tail: this may also have non-lubricant bearings as described above.

29. Mill head coupling: The coupling between the blades of the windmill (not shown

in Fig. 4) and pump 21 has been strengthened relative to conventional windmills to allow

for rotation of the head of windmill 20 at all wind speeds.

Fig. 5 is a diagram of a motor coupled to a pressurised gas source according to the
invention. Thus Fig. 5 shows several windmills 40, each of which incorporate a pump as
described with reference to Figs. 2 and 3. Fig. 4 shows the head of the windmills in
greater detail and has been described above. Each of the windmills has an air inlet A. Air
which is introduced to the pump of windmill 40 is compressed by the pump and passes
down pipe 41 to pressure vessel 42. Pressure vessel 42 may be in the form of a long air

pressure pipe leading from the windmill(s) to a motor 45. Each pipe 41 is fitted with a



system 69 by means of inlet 70, and is heated as it passes through slave block 68, exiting through
outlet 71.  Figure 8 is a diagram of a solar energy collection and storage system which may be used
to heat pressurised gas. It incorporates the heating system described above in Fig. 7.  The system of
Fig. 8 compr}ggsz% 0é’(?yfdisposed so as to focus solar energy on or near]?ﬁg"éﬁrzé'gé)@ﬁf?eat storage
block 81. Heat storage block 81 is mounted on insylated mountings 82, and comprises a high heat
capacity material such as carbon, or graphite, as described with reference to Fig. 7 above. Mounting
82 are constructed from a high strength insulating material. Suitable materials include ceramics such
as fined aludeinatctieatstioregddblwatetibhasah Tagingudfidhcomprisesiacappenipashed gepmposite or
some similag, e gl HapL oA AR AL0RS SOIBfAITIRX RCRINEY B3 {onarea I surface of
which lens 8 IS focuss d? or receiving solar enerdgy. Receiver % IS commorﬁy made from pure
crystalline ofaphftaprsrsed aiufiampor mdmily 4hisubow stopstiBriegsuoovesesl 98.99prensdingw basis. Heat
transfer bridgg 4, dsHlessihaduih misrense WHendmano . ipiproyidedta tansigedigat from heat

t block to slave block 85. Heat transfer pipi tem 8 t into_slave block 85, as described
with referer R TSFIE? Aoty BTSRE 85 R MIB SN oy MG DR BRSS B inimise.

conductive heng losswschweh stavedhldbkt 8ic Eepapsiature thontroisystednadBiis {irovigadiés control the
neat transferflomieaLaIaom ORI IR-Ia4e URckSRman eeRiP R Lulih I eRes 9, 10. 7 above:

Heat storage block 81, slave block 85 and heat transfer bridge 84 are all located within vacuum

8 . . ] :
chamber 89hfRYER9srs dReuide By sidenalisneormt sorbistiRmmats. iirmrdwehe S9tandfers from
these compaigntse a Qperatiorine] hressysiarthal bigik islargebspdrestorg ipsansedion with Fig.

7. Solar energy.is collected .by. lens, 80, which detlfiver concentrated sqlay energy to solar energy
oceer 33 TR T A R B Rl R iar

ates in Holgg'gi’,l SHeby RSN (B SErature. The
thermal enetghistusheir 9utlst thanBresvens byniraarmvef4drietigures thotdiz eobletloB8Ss@tawbaiiock 85 is

maintained gt AR R GRS BHPErale Pyssaeas of temperature control system 88, which
raises bridge 84I}§%la§ 1o break the thermal conn,ection&getween storage block 81 and slave block 85
r

when the tempe ISra AT Bk BEFISES WBH0E (hE e Ete tenth S et fsiEpridge 84 so
as to re-estahiigtietheyttisr malduoline ctipplaiencthieytesiypraradtyre fot stawenpldekndidtdpFhelow the
desired te r ergy.t Lo fer fluid which passes though
neat ranstes b A A L I I e R G L

2010/00318% Plesabet gy do gefeunce dastie fididfitarohexarmple pesingleoripstaiéetdgas which is

used in FighbWevdtiniiy BrotaddBood Hig SesBRIVE/MAvatRy SIPRIY SYSICH aacardiad.tRthe present
invention. I%i':iga ,cénipedicgtes dout#%.a?tira valve S’I{St? A cor&rolll?i wat ringvhen tank is empty
and air at 70p81 When tank 18 Tl Rote That WHER fank IS effipfy HECHR 0508 R0 SETRFIT water
valve opengir firemntirecpnarssigsechitlnnehipty tankrisawseé ssddaheschmuigrndss ovbiehns weagieéntry tube
screen. In Rig sSlaf YIRS SRMeA 48 PN AR08 ViF a3 deagt sl iBie RS ARGl chgwn in Fig. 9).

The compressed air js supplied to two pressure vessels which are located below the surface of a body

of water, .58 d=RY RO AR RO AR RFAE N SYRiFEH Eh SHIATIFPEIEY GOMADSFWRIRPIBERTAR %o the left
hand tank isenpena atinesinflemprésdepasinte ssitereteagjacls hbinaai@agetovEiaddned water entry

valve, so thg gﬁ%ﬂ?}ﬁaﬁj} ky, .iS Qpen ter.entry. valve s clos reventing,water entering
that tank. Un?égr pressureﬁz)éﬁheﬁ] é%rﬁ%?relssé%? ai%}ltr%%evgg}élr Fh?ﬁleelé% %‘%‘5&5%%“%’ %tgﬁr%arﬁced out of
the tank thrifiges:t3adnBs- Mgy s e ding Hhrcihsysed rtoragseblosiissulienst enyestiite ey stem as

high pressuenBuifiedneaiessRs RisiaMrewRing dheaiksaliate mgégmmaa%tﬁrgﬁiimfed and the
water entry valﬁ is,%%en. Thisbglr{%l)oles ater%j)m e hody of water tQ enter and fill the right hand
| & &

tank. Once FPght RSP AR M@ AiEin) ARERE AR JOT BB A T8 ated by the

float valvesdvethéotegeks grithdingr thalwadgyhe |dkt haadl terndo wiljsioge Gochthenlyate: elntrynalalve to the
left hand ta | ¥ Al i t ill n water entry valve to
the right ha%ﬂgegaé%l?\gﬁ? é%@ﬁ%&%%%%&%%@%%ggﬁtm%ﬁgﬁbﬁﬁt{%@ r%ﬁ% el:%ﬁagnlk% rough the

e
non-return YRIVEHRE BT HFaSTREY ‘f’é”@eﬁ@ré]?@rﬁlﬂlifﬁaf?f@té’f% desbetetrahngsrdthéitett hand tank,
while allowigttiasgaitdsanddesak o nedll tvithcovaesssEdigay oM Mebersaneatedes, andeyyovide a
continuous supply of purified water. The ayailability of stored wjnd pqwer generated compressed air as
provided bﬂﬁ%%‘é%eﬁ% ifvention makes ffxpgg%sl%%etore é%’lbhbbortess 8%“2@(8‘6%‘?%?\%% at pressure
without the ¢feeRrdesed st mptr dieaedessahyy. akspevistofefrisnioelodég GaEkpastegashfionair water :
tanks weighigehsashatibeyranain sHipereduwbensfull of air and fitted with a valve system that
permits water from a dam or river to flow into the tanks by the special float valve syStern and bi-valve
system to allow the water inlet valve to close and the pressure air valve to open. This pressurises the
water which passes through a non-return valve to an activated coal or silica filter to provide high

pressure water to households, villages, farms etc. This is of particular importance to farm irrigation
41a ‘



where unpolluted water is essential and is in short supply. Thus the system of Fig. 9 features in
particular double acting valve systems. These allow water to enter the tank to which they are fitted
when the tank is emgt and allow air to enter to reach a predetermined pressure (e.g. about 70psi)
when the tantkG2 i ‘%%ﬁ’é when a tank is 42 empty, the air valve closes EHE/MB%%?{J@?%W opens.
First the pressurised air in the empty tank is releaggd and in doing so it cleans a water entry tube
screen.  Figure 10 shows a system for operating a turbine according to the present invention. In Fig.
10, windmills A drive devices B which provide compressed air to the pressure vessel to which the
devices are conriBeiexystehe phessuiisdigairisifden passés foraipretadinr onihoviess iismpeated by
neated a PEOACRThIRMRI: LIO% P 98RE: Wi NENRRSRPUI0.2 ERICIANIE e eaish . clean
coal or some other suitable fuefis combusted so as rovide heat ana & carbon dioxide rich
atmospheresTP R BEP Hantsthieck amprdssedianidr sheh emedramerdynetrerdiodidesBiu doing so,
the carbon dipxidel kishigtnosphere is cooled and may be discharged, or may be used to encourage
growth of plants. The_heated hi%h pressyre, air is then passed to a tyrbine where theéEeressure of the air

turns the turbine The WARYS ReHREPRI G SRR THEFEh Y LY MANRE B e BrihfeXeFBitto preheat

the compre§sgddir heatipsmabestdigey&on thisdmahd@r Tlreeabamdnen ef gyeHaeatas aglsbantheewindmills is
used for opgrating aduiine, which can then perform useful work.  Figure 11 shows the mechanical
operation of a windmill as described herein. The mill is designed to operate at wind speeds of

0.4m/second dudiatrieapiierbiidge Ghies wheitdrivemadeerthe waleriat 9othueigh therpakitioning

created by thsdabtiwitheavindanit Whtkrefaraneentsidatghnl 8f digped Mdsdaeder:olatinoHalade section
(vane assemb. E\:/gp'ch [ centr%qi?g/ non-lubricating bearings to the central shaft. This permits the top
o't

vane assem 0 pasasn? § ecr?g?g§/ he lower blade drive section (vane assembly). Item 120 is the

lower blade sectiBpatsierasiaddadkifeimainibiivis sileft witichs peéghniteatt capagity froateriglhtuchleft whereas
section numBeHAAESASHHS Tiabk Bhisycongestion o b spaiosbalt alws,anergy from both the

lower and upper blade sections to transfer tqQ the main shaft for use, Item 130 |s?\;f’turbine blading

driven shaftSHE FaAsteATHY THRTEHS 0GR Sro ot 1B Qi< RtcCshaih] Bh#hed to the
tail section &esthiblaciy pabitoichanfavdutatibeling ladatingpropertied 40 is the wind tail direction unit

attached to the Céghg‘\'/&&rglwmcggesi?depgnﬂggt!}{sa 3 tgfo gl&,g‘tmgri ﬁi;;nms%st& t con{rolling of the

turning of the blade system to face the wind'in line with the tail contro & windmill to Tace the wind.
conductivity, e.g. a combination of copper and anthracite, The collection block is

designed to collect heat from heat storage block 62 and transfer it to heat transfer bridge
61. Thus a porﬁon of the top surface of collection block 63 is capable of contacting heat
transfer bridge 61.

Temperature control system (64): This controls the transfer of thermal
energy from collection block 63 to transfer block 74, i.e. from heat storage block 62 to
slave block 68 (see below), by raising and lowering heat transfer bridge 61 so as to break
or form the thermal contact between collection block 63 and transfer block 74.

Thermal insulation (65):  The non-contact surfaces of heat transfer bridge 61 are
heavily insulated o ensure minimal thermal losses.

Temperature adjustment system (66). This controls the operation of temperature
control system 64 so as to control the temperature of slave block 68.

Thermal feedback system (67): This comprises a thermal measuring device, e.g.
a thermocouple, for measuring the temperature of slave block 68. It also comprises a
signal coupling for sending a temperature related signal to temperature control system 64.

Slave block (68): This is thermally coupled to transfer block 74 for receiving
heat energy from heat storage block 62. It is thermally coupled to heat exchange piping
system 69, so as to heat a heat transfer fluid in that system. It is commonly located in a

vacuum chamber having a metal casing, preferably an insulated metal casing. The slave



43 ltems 150 are special non-lubricating rollers attached to the body of the windmill tail casting which
allows the energy created by the upper blades section to be passed to the lower blade section. Item
160 is a windmill tail casting positioned by a non-lubricating bearing to the central shatft. It internally

contains in %ﬂwzﬁm’)@?%d lower bodies a cam system which is positioneﬁcfg@‘lﬁé"?ﬁ@(\ﬂﬁ% by the

windmill tail section 140 which controls their positign. Item 170 is a rotating bearing system which can
be mounted on the top of the windmill frame positioning to the wind. Item 180 is a cover system
attached to the tail casting 140 allowing for the protection of internal operating components and
allowing forbirek ratapoisebatthigh hew dghicior shibshiacte foe atiangle di glopthyp aifiescscadprake system
190 may bed@é%gggbt(g%he drive shaft allowing for the control of the mill operation.  Figure 12
shows a closer photograph of the head of the windmill shown in Fig. 11. In particular it shows the
non-lubricated rdfess exehangs sping st I(6Pergy from tHeiugBers i iessdmpifeto filsalower blade

ahsserr;l bly. H_ﬁué tﬂﬁdt:]Gm@}ﬂ%ﬁﬁﬁﬁm@|M@&%?§éﬁ1ﬁﬁ§%ﬂ§ﬁt@%ﬁ9ﬂ%‘?@?ﬁﬁwgd ({jfsrpm abr?ve)
the rollers will rotate in gan antic wjse qgirection (as viewed towar. the shatft), there ) r|V|ngt e
lower b|adee%‘§’§‘e}§?§|§/“iﬁ a5 %ﬁr?ﬁg%gékf\?vﬁgeﬁ%%’c?d?%é %5%1&%"\/98’815*?8%9‘3%8{}85‘? R’éz?h"é‘\%}indmin, in use, is
providing energyiifaf toemsfptdiddimet§T0R generatdflos sltmilarfcenbe gpis with dreasvivansfer the lower
blade asseqbly By e ﬁéﬂﬂﬁ)%WH&%?&ME@%E@%%H%%@M@%@l?é‘ﬁ‘éga/ from the

upper blade assembly. ~ Figure 13 shows a p raph’ of the windmill described herein. In the
discussion %ﬂ?\?\?}"ﬂﬁ%ﬁé‘rﬁig'"@5‘}?)’@3:"“%P",mfgﬁs,m%i@ﬁ?"f%ﬁ‘@é@ﬁffé’m(%rﬁanq{éhﬁtaf‘%gﬁféftaken to be
with referencmig boexgidaiipgrap foaspuirviiesting e Yoinsinit basiinanhipadecisgemblies, an upper and a
lower, which areﬁ&r}f?g{%g ltqllrg&aégdgtg? osit déreﬁggn : 'Ehas l;(?aen &%pe% ; eg;ﬂt%l iﬁ %anigured to
rotate in a clockwise direction as viewed'from above, an the Jower assem 'Ily IS con igu?ed to rotate in
a counterclexwigs gipsegsrstenvidWeentbsxiafidve. Thus the upper left blade (part of the upper blade

assembly) is shqwguaiiaIANd FaPARIgOEERIRSING SREESER M RlewviRgNiRdhgRlane of the
Do, oo KA RGP A PALIN. & ol L BUED] 1 SR AL R PhARNaDn and s
oriented hofleaintatiyteoead ¢eipiesent exicliangk aipmicikewstl 44 _ _
Inner insuiation (73): Slave block 68 may have additional insulation inside the
vacuum chamber f(;r further reducing unwanted energy losses from the slave block.
Transfer block (74): This is designed to accept heat from bridge 65 and transfer it
to slave block 68. It is commonly made from a high thermal cdnductivity material, for
example copper, silver or carbon (e.g. anthracite) in combination with one or both of
these. It may be at least partially embedded in slave block 68 to facilitate heat transfer.
In operation of the heating system shown in Fig. 7, heat from heat storage block 62
1s transferred to collection block 63, which is commonly partially embedded in block 62.
Heat flows through collection block 63 to transfer block 74 by means of heat transfer
bridge 61. Transfer block 74 transfers the heat energy to slave block 68. When slave
block 68 exceeds a predetermined temperature (which is preset by means of temperature
adjustment system 66), the thermal measuring device of thermal feedback systern 67
signals temperature control system 64, causing temperature control system 64 to raise
heat transfer bridge so as to break the thermal connection between collection block 63 and
transfer block 74. Once the temperature of slave block 68 drops below the predetermined
temperature, the thermal measuring device of thermal feedback system 67 signals
temperature control system 64, causing temperature control system 64 to lower heat
transfer bridge so as to reform the thermal connection between collection block 63 and
transfer block 74. In this fashion, slave block 68 is maintained within a narrow range

around the predetermined temperature. Heat transfer fluid enters heat exchange piping



(blowing towards it) and hence minimal resistance to the wind. The upper central blade, shown at an
angle of about 45 to vertical, is rotating about its axis, from horizontal to vertical, so that as it moves
towards the left of the photograph it will be capable of collecting wind ener ¥ A fourth blade of the
upper assentdRZHEPWALBIe in Fig. 13, is located at the back of the Windnﬁﬂ% A UI8EPEL an angle of
about 45 to vertical, rotating from vertical to horizggtal so that, as it returns into the wind, it presents
minimal area to the wind. The lower assembly operates in a similar fashion but in reverse Thus the

- assembly is configured to rotate in a counterclockwise fashion when viewed from above. The lower
right blade igsshi0\h heiemtsofdslso Topadthiséditedseh paesartedightbievyibiddkssl, teaitelg into the
plane of th%@@éﬁ’%ﬁ%@bﬁnd thereby maximise the energy collected from the wind. The lower left blade
is shown horizofital so as to minimise its resistance to the wind as it returns out of the plane of the

‘photograph. TheFlgweScembagrarentast i sneegistadinnign end stnasg s Manehvarida, so that
once it rotafgadfiy thar srasdeH el it shsRirseehinanaRatdhWierRse Abaviergeigurface area to
the wind, and a fqurth Ioweég%ade (not visible in t?r hoto aph%sis transitioning from vertical to
norizontal 5o thal TSR} SHatas i HEPREFALES fLGETRSOT P ot PRalRE et 1B SEBEEY % esence
minimal resistanisesiofive vihdafTiiergmuplicl $hdeatistétigg ¥ ecdmSiassnenerigy dromsthaadpper
assembly 1g, g dauek AsambbeRQ4h3 M lanerastPA RO RS REOMbINeR fReTRY of the

upper assembly together with the energyit collects itself from the wind to rotate the shatft of the

windmill (whFEFTReAOWEB FBERTFtnE idBied 2PRYTs ARWIERACSA Big. copshBiRd &8 h&¥8h in Fig. 11).
This may fatexainpsubeiiseshtorialn Suitdbnaderigeriasaittgelantiigifuoch oFipsee A3MAisAows a sketch

of the windmill ts&gglyvneig %QE Bt; tfs%%%sﬁn()fxgﬁai%o %.r\llgei:tsharegereerg}:e {700 rlfdl% 13,68\1:t Vs\ll ig a left hand
blade (vanget%lcmgaﬁm 1lront of the mill; which after p%ssmg fhgi?lgﬁ%an JEGIS o‘;’f?ﬁe%nt, by the

action if thesimillan/ 5edeed . thicatintprago b ldelyr8bdiah eptdfo enerayetiipg o de towiwrdspedte W2 is a

right hand Rladewichieneatss @%%e%rf&q@mo&/gaéﬁy%&%ﬁrﬁ&a@&%5qstb@aniaﬁxysystem |
between the main body units (vane assemblies); N3 %nd W4 are held by tajl W5 so that the mill

faces into tAEIGiFATRLTRArafa i ErRRhte otdhdnabmat 8t Jaat 2R dtkePpiRerRRY BTedume their
positions abdOUeHeesatevtivebasizd Heat \ifhsfad BAdgedde athiesighedndtteftfirariagtb8ded reach the
back of the_ mill iIch. I Iti t ree | in opposite
directions tg%%ygg%ﬂ%r%r%?ﬁ?egf\%ﬁ g)ﬂ[?]e roﬁ%ﬁ%%%n%ﬁ, ﬁhﬂ?g%%ﬁg;?ggg'%ﬁﬁi%escribed
above for VFBARESYstansteifPH e Mavhblogkedplaicleyribad siothas imienan o drigrg abgjeefacing the

- wind on thesigid ik aieiscrbingetheniig dedhaiay ibe englendlithRd QuaHSErSiE asaamssaind will be
directed to épe 901de%f)e fl%?eerI and W2. Sintlte thte twggvane assdeﬁrgglies are coun errotating, a
blade of th P(SB SEEMBITW 'paéﬂsn BtaGe 8?%“(% battom assésn%'lglv\llv &n thefwo biad gaére at right
angles (sintersie xdindeest siehigobiow tetoviha cbldadrits vt desdrdved it weiftrehee widaly, This enables
the two assgimhliagdn Beloratrtelosedaaetisia agapﬁexteﬁmem%&g&%h% qfithg pédadmill blades.

Figure 14 shows a suitable frame for a blade for use in the windmill. This may be coated with a
lightweight FREEXPREH ChBBINFR &P reiisiedt PERERdsIndrRE D QiR 16 FIIPHNS blade. This
enables thenmeighiddicth erifafiestiidie thusiriggdsmas to reduce the minimum wind energy required to

start operation of.the windmill. Fig.. 14 alseo shpws the shape af.the blade, which a) ximates an
aerofoil. This is c%rﬁ%%n 3? ugheedsg(s)t%g c})gﬁoll%e}gtji\%\_/?ﬁrg%ér%s Eeérse%%ﬁlgnlgnt%%gcw iC in%ﬁb@\)h horizontal
in Fig. I13) g@m&w&a%&?&@&% @;ﬁ:}r@é’&%m@m gﬁgfee;;m’rﬁ?g;m; for i
exampie w FERSRER Y IGF Bidck el UPRERHID SAlRHB0iR I SULIRE, IRAS otograp
Its inverted,agir%geof;)il sha e}?éilre ts air downw. gr so@igfo incr ase1 tge amoun% f, ﬁi agbting on the
lower right BB 0 ¥s %éﬁﬁﬁﬁ%@% §F(a oK thdSRBtSFERg DS TRTAES ﬁ@‘%‘-@rgfgff’shape of the
lower left blsere; Biksck domigvobl@ktiRe islanentfitheé ghotebwaph ddiiestsaipeapwasr dy towsmeds the upper
eft blade sq g, g, pravide iRl AN G HRRC Rigdcsasse bl Tis qrletlkhAll mpacting

returning (horizontal) blades to be used efficiently rather than 5providlng retardation.
connection between storage block 81 and slave block 85 when the temperature of slave
block 85 rises above the desired temperature, and lowers bridge 84 so as to re-establish
the thermal connection when the temperature of slave block 85 drops below the desired
temperature. Slave block 85 transfers heat energy to a heat transfer fluid which passes

through heat transfer piping system 86 so as to heat the heat transfer fluid. The heat



PCT/A02009/000887 46Received 30 April 2010 Claims: I.A device for generating high pressure air,
“said device comprising: a rotor capable of rotating about an axis of rotation under the influence of
wind energy; a block having an external surface and an internal surface, said internal surface defining
an internal c%?tfl“iw/g%ﬁwblock, whereby the rotor is located inside said ca‘iﬁt%%%"i%{ﬁ%m of rotating
within the cavity, and said block being capablesf moving relative. to the rotor in a direction orthogonal
to the axis of rotation of the rotor so as to vary the position of the rotor within the cavity; a plurality of
vanes extending from said rotor, said vanes being coupled to the rotor in such a manner that, in every
position thentier Blaisk mescfpatienarladsphsgcrancAs Lo 838 1oth iaarretoitid sapgaliié of rotating within
the cavity yyhilgnaipiaizing continuous contact between each vane and the internal surface of the

block so as to maintajn a seal betvveep the internal ﬂiurf?c%and the, vane.. a gl%sEjinleé channel
extending fromiie eS8 Pt RaHAERP BT E Bt RS e AT EaVity 86 a5 i

eSnternal Cavi Yy S0 as ni perr%it a gas to enter the
cavity; a gamdiatiet cohablrelatingavebppysitersidentbthegofodke tin thhbegasriklist shpiveld said gas outlet

channel ePAdAg.IeALINGD R AaL RY pimeaxiaral swfacaildhe lockisasde permit the gas

to exit the cavity;'and a position controller for causing the block to move relative to the rotor so as to
vary the p@@ifﬁprf/@ﬁ@ Rpenswitinst the REARtye 2 in empty tank is released and in doing so

cleans waer entry tube screen. In Fig. 9, compressed air is provided by a device as
described previously (not shown in Fig, 9). The compressed air is supplied to two
pressure vessels which are located below the surface of a body of water, e.g. a dam,
lake, river etc. In the condition shown in Fig. 9, the air valve leading to the left hand
tank is opén, allowing compressed air to enter that tank. This valve is coupled fo a
water entry valve, so that when the air valve is c;pen, the water eniry valve is closed,
preventing water entering that tank. Under pressure of the compressed air, the water
in the left hand tank is then forced out of the tank through the.non-return valve to the
Afilter system. It .then passes out of the filter system as high pressure puriﬁed water. As
this is occurring, the air valve to the right hand tank is closed and the water entry
valve is open. This enables water from the body of water to enter and fill the right
hand tank. Once the right hand tank is abut full and the left hand tank is about empty
(as indicated by tﬁé float valves in the tanks), the air valve to the left hand tank will
close and the water entry valve to the left hand tank will open, and the air valve to the
right hand tank will open and the water entry valve to the right hand tank will close.
This enables water to be pumped from the right hand tank through the non-return
valve through the filter to generate purified water as described above for the left hand
tank, while allowing the left hand tank to refill with water. This cycle may be repeated
s0 as to provide a continuous supply of purified water. The availability of stored wind
power generated compressed air as provided by the present invention makes it
possible to use high pressure air to pump water at pressure without the need for
electricity or diesel energy. Aspects of this include dual heavier than air water tanks
weighted so thét they remain submerged when full of zir and fitted with a valve
system that permits water from a dam or river to flow into the tanks by the special
float valve system and bi-valve system to allow the water inlet valve to close arid the
pressure air valve to open. This pressurises the water which passes through a non-
return valve to an activated coal or silica filter to provide high pfessure water to

households, villages, farms etc. This is of particular importance to farm irrigation.
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wherein the block is coupled to a guide, said guide constraining the motion of the block to the direction
orthogonal to the axis of rotation of the rotor; and  wherein the guide comprises a housing which has
an outside surface and an inside surface, said inside surface defining a chamber inside which the
block is locat®8 XHé@PEl"the shape of said chamber is such that the insidB U W & ains the
motion of the block to the direction orthogonal to the axis of rotation of the rotor, said housing having a
housing inlet channel extending from the outsidetstirface of the block to the chamber and a housing
outlet channel on an opposite side of the housing to the housing inlet channel, said housing outlet

channel extgadiag, o chamRaladha auisds supRcahemin EYaOsRRsHion dhat the block s

capable of adopting relative to the rotor, said housing inlet channel at leas partially,aé{ﬂ{ns with the gas

inlet channefeaisras ioppaishlEadgabl e eier fluecastRnanbhess ot i b I ERER St
PCT/AU2009/QRQ88 747 Reseived 3RcARtk 26410 Bt depsy padiallywalignsovidtéheogasdautlet channel so
as to permit the gas to exit the cavity. The device of claim.l rein hoth the cavity and the rotor
are cylindric%egﬁqﬁqﬁlenax $Sithe %‘%ﬁ%‘é@g asﬁeﬁx"%l%ﬁ?éea%ﬁ?é) ?cl)I atloﬁso‘#t%fgg ?’c&?o%ﬁ ® 3. The device
of claim 1 or claim 2 wherein the vanes are capable of at least partly retracting into the rotor. =~ 4.
The device of claim | or claim 2'wherein the vanes comprise a resilient

RECTIFIED SHEET {RULE 91) ISA/AU



material. 5. The device of claim | or claim 2 wherein the vanes are resiliently coupled to the rotor.
6. The device of any one of claims 1 to 5 wherein the rotor is coupled to a windmill so as to enable
said rotor to rotate about the axis of rotation. 7. The device of claim 6 wherein the rotor is coupled
to the windmWb3P HEXHE of a drive shaft which is coupled axially to the rof&ri/AUBOH${@%avice of any
one of claims 1 to 7 wherein the position controller, omprlses a first position adjustor for moving the
block so as to vary the position of the rotor within 4he cavity such that, when the pressure in the outlet
channel is below a predetermined maximum, the distance between the axis of rotation of the rotor and

the centre Cgrﬂﬁ%CQYétﬁﬁn%ﬁ%s%ééﬂtE@tH&Wﬁéﬁ\FQNF@'S’;@{@SMﬁ mdhpasiiglahapiglne 9 The
device of claim 8 w ere the fl’[’é‘é H%ltjon adjustor urges the block in a flrstdlrectlon such that the

distance bef@ER 151){ e&ﬁﬁl B AOEYOHITS BEG My increases and the
position controll@gompﬁsheves seystath ;fmsdmaﬁnlgmtmhvimabcur@mg theHel podednt ansesdsrd direction
which is op tont t S e ti dj rate in
opposition t@oﬁ)c?r%g a%oﬁgﬁgdggagﬁ%ﬁdﬂﬁ%agrggg% b In t d§ ouq@i%%%lg\?v f;o éﬁgcﬁ {ﬁ%rmﬁ]ed
maximum, tHESistant@iplihecirtirshrie siomnedieh ofincretorisd aie tethee srtseldavity increases

with an increageaiersanst, pkessdie iinhfgedUileheated air produced later in the process. It is then

passed to a heater unit. In the heater unit, clean coal or some other suitable fuel is
combusted so as to provide heat and a carbon dioxide rich atmosphere. This is used to
heat the compressed and preheated air from the devices B. In doing so, the carbon dioxide
rich atmosphere is cooled and may be discharged, or may be used to encourage growth of
plants. The heated high pressure air is then passed to a turbine where the pressure of the
air turns the furbine. The waste heated air generated thereby is returned to the preheater
unit to preheat the compressed air as described above. In this manner, the wind energy
harvested by the windmills is used for operating a turbine, which can then perform useful
work.

Figure 11 shows the mechanical operation of a windmill as described herein. The
mill is designed to operate at wind speeds of 0.4m/second due to the fact that the blades
when driven face the wind at 90° due to the positioning created by the tail of the
windmill. -

With reference to Fig. 11:

e Item 110 is the top rotating biade section (vane assembly) which is centred by
non-lubricating bearings to the central shaft. This permits the top vane
assembly to pass its energy to the lower blade drive section (vane assembly).

e Item 120 is the lower blade section is attached to the main drive shaft which
permits it to turn from right to left whereas section number 110 rotates left to
right. This connection to the main shaft allows energy from both the lower
and upper blade sections to transfer to the main shaft for use,

s Jtem 130 is the turbine blading driven shafts are transferring through 90
degrees due to a cam system (note shown) attached to the tail section and held
in position by non-lubricating bearings.

e Jtem 140 is the wind tail direction unit attached to the cam system which
independently allows, through the cam system, the controlling of the turning
of the blade system to face the wind in line with the tail control of the

windmill o face the wind.



10. The device of claim 8 or claim 9 wherein the position controller comprises a tube which couples the
outlet channel to the first position adjustor for providing a gas pressure to the first position adjustor so
as to control said first position adjustor. PCT/AU2009/000887 48Received 30 April 2010 11.-The

‘device of an’ @ ¥f%&fHhs 1 to 10 wherein the outlet channel comprises Bpré¥2E M8t ator for

setting a maximum outlet gas pressure from the dgyice. .12.The device of any one of claims | to 11
comprising a dewatering device for dewatering the gas prior to said gas entering the cavity.  13. The
device of claim | wherein the guide is in a fixed position relative to the axis of rotation of the rotor.

14. The device of anylens of stladrasspeeial hoamibrisiipardiles pinschad &1 @etissaipst s@d inlet pipe
o s om0 A0LaR LR RS R
section to be passed to the lower blade section.

s Item 160 is a windmill tail casting positioned by a non-lubricating bearing to
the ceniral shaft. It internally contains in both upper and lower bodies a cam
system which is positioned facing the wind by the windmill tail section 140
which controls their position.

e Item 170 is a rotating bearing system which can be mounted on the top of the
windmill frame positioning to the wind.

e Item 180 is a cover system attached to the tail casting 140 allowing for the
protection of internal operating components and allowing for free rotation both
left and right for the blade sections. '

e For control purposes a brake system 190 may be attached to the drive shaft
allowing for the control of the mill operation,

Figure 12 shows a closer photograph of the head of the windmill shown in Fig. 11.
In parti'cular it shows the non-lubricated rollers that transfer rotational energy from the
upper blade assembly to the lower blade assembly. Thus as the upper blade assembly-
rotates in a clockwise direction (as viewed from above) the rollers will rotate in an
anticlockwise direction (as viewed towards the shaft), thereby driving the lower blade
assembly in an anticlockwise direction (as viewed from above). As the windmill, in use,
is providing energy, for example to a motor, a generator or similar, energy is withdrawn
from the lower blade assembly by the shaft coupled to it, and this energy is then
supplemented by energy from the upper blade assembly.

Figure 13 shows a photograph of the windmill described herein. In the discussion
below, the terms “upper”, “lower”, “left”, “right” and “centre” (and “central™) are taken to
be with reference to the photograph as viewed. The windmill has two blade assemblies,
an upper and a lower, which are configured to rotate in opposite directions. Thus the
upper assembly is configured to rotate in a clockwise direction as viewed from above, and
the lower assembly is configured to rotate in a counterclockwise direction as viewed from
above. Thus the upper left blade (part of the upper blade assembly) is shown vertical, and
capable of collecting energy from wind blowing into the plane of the photograph (i.e.
away from the viewer) as it travels into the plane of the photograph. The upper right
blade, also part of the upper blade assembly, is travelling out of the plane of the

photograph and is oriented horizontally so as to present minimal area to the wind



15.A pressurised fluid source comprising a device according to any one of claims 1 to 14 and a
pressure vessel, whereby the gas outlet channel of said device is coupled to an internal space of said
pressure vessel so as to%fermit pressurised gas from the device to enter the internal space. 16.

r

The pressurf®&@AdSstirce of claim 15 wherein the pressure vessel conriéaS4%qiEshlet for

supplying a liquid to an internal space of the pressjye vessel, a liquid outlet for allowing the liquid to
exit the pressure vessel and at least one valve for controlling the exit of fluid from the pressure vessel,
so that the pressurised fluid source is a source of the liquid under pressure. 17. The pressurised
fluid source(bloslaimtdmaasiprisid qanfeshansA fetoattpressaeineSTRt, Wperebytilichpats outlet
channel of SILISHSR IR SHoP ARl GiBdl 10'aiaah IRcs LAk, sl spitb s vessers <o
as to permit pressurised gas from the device to eriter the interna space of either the first or the second
pressure vesstraesordhal 16 8 seating tordsviiodett ofl tha phqipasplyigeditiuhe sopebteoticlaim 17

wherein ea@mﬁr@ﬁﬁ%umaﬁggomﬂm BLAGKIISE W LY URRIMING, anbaIvisiiR 3R iREernaligpace of said
pressure vesselééia |th£d outlet g?#‘allowi{é%éze liquid to exit thqu\éessgr vesigl, and at least one valve
for controllingF#e it AARS ROHHER G SE BB AR NP saiq?ﬁ ed fItRd*S is a source
of the liquidrotatieg resswartcdlXoTheipoets sadbat fasid sounsamochedinag; ot anysane ofréiadins 15 to 18

additionally gomprising 8 Nejie JQ/eneaURGIN 6 IBGaSPAGCE A A Ml SR URErYESSE! gk at least one
of the internal spaces of said pressure vessels.” PCDAU2009/000887 49Received 30 April 2010
the assembly is configured fo rotate in a counterclockwise fashion when viewed from

above. The lower right blade is shown vertical so as to maximise the area presented to the
wind as it travels into the plane of the photograph and thereby maximise the energy
collected from the wind. The lower left blade is shown horizontal so as to minimise its
resistance to the wind as it returns out of the plane of the photograph. The lower centre
blade is shown transitioning between horizontal and vertical, so that once it rotates further
so as fo travel into the plane of the paper it will present a large surface area to the wind,
and a fourth lower blade (not visible in the photograph) is transitioning from vertical to
horizontal so that, once it rotates further so as to travel out of the plane of the paper, it
presence minimal resistance to the wind. The coupling shown in Fig. 12 transfers energy
from the upper assembly to the lower assembly, so that the lower assembly can use the
combined energy of the upper assembly together with the energy it collects itself from the
winci to rotate the shaft of the windmill (which is housed below the blades and is not
visible in Fig. 13, however is shown in Fig. 11). This may for example be used to run a
turbine for generating electricity.

Figure 13A shows a sketch of the windmill shown in the photograph of Figure 13,
With reference to Fig. 13A:

W1 is a left hand blade (vane) facing the front of the mill, which afier passing the
right hand blade of the front, by the action if the tail W5 faces the wind at 90 degrees,
therefore travelling close to wind speed,

W2 is a right hand blade which repeats W1, however travelling in reverse dirction
due to the drive system between the main body units (vane assemblies);

W3 and W4 are held by tail W5 so that the mill faces into the wind: the left and
right hand rotational blades pass each other quickly to resume their positions at 90
degrees to the wind.

W6 and W7: when the right and lefi driving blades reach the back of the mill, which
is at the tail position, each turns 90 degrees allowing them to pass in opposite directions to



20. The pressurised fluid source according to any one of claims 15 to 19 additionally comprising a
heater for heating a liquid or gas after said liquid or gas has exited the pressure vessel(s). 21. A
motor comprising an engine capable of being run by means of a pressurised fluid and a pressurised
fluid source g&%‘m‘ﬁ&sfg"any one of claims 15 to 20, said engine being c&'&ﬂl’é‘&lﬁﬂwgﬂﬁ?}éssurised fluid
source so as to provide pressurised fluid to the engine. 22. A water supply system comprising a
pressurised fluid source according to claim 16 or 18 and a pressure driven water purification device,
wherein the liquid outlet(s) is (are) coupled to the pressure driven water purification device. 23. The

water supphesiBieninb chtimmind wvlier GionthE Watalpuriicatibsysystenaeompiisestay asskated carbon

filter, an ac '(\)/ @ﬂca filter, a reverse osmosis device, an ultrafiltration device, a microfiltration device
or a combination o any two or more of these. 24. A cooling device comprising a pressurised fluid

source accordindtteheidthba Batedcthahilierbladasaatecdasiennd vaithl dhdothdnr edgedentegtbarfinin

compressegd;0as Wdbe RreRsUEaNRSIRA(RInand also H3ie SNBOFMIEE 98 Quyaisder allowing
cooled compressed gas it the press {e vessel(s).and expand.  25. A method for operating a

device accotHritf A Oﬁ‘gt f AAingreeades il 3 thiod O HS MY LNBUiAS TR SEFgy to cause

the rotOr tocretsterdiatinghy ddatkingf the ugnasdmigsopel epgasafoimithel ghs toletmhasemebly the gas

outlet Chan%@ﬂﬁﬁ%ﬂe@%%@%ﬁ?%@@?x}&aﬁgﬁ%‘?gdmezb%e-rvbﬁi @gﬁbgglgég@lgtﬁéwﬂﬁﬁ@ dhe rotor of the

device is coupled to a .windmill so as'to enable said rotor to rotate e axis of rotation, wherein

the step of HBVIMEFIRIHRENREY te cingdd (Raissrsblesrdiatbroosprmblics tp dsilgcatsd Aasamill to wind,
thereby caysinghthar@iaigRveidle ahnpidiesayies kekakan. bladed . A method of operating a

Cause the rotor 1SS HENGDS PAEIRG TS V2 E D Br3barS Hoh SR An T LRAnel 0 o
gas outlet clatadevathcathightyyi goinmpriess] Shibinga podyrdenaasinrrtdepepen relsseatig ddrtodhe internal
space of the, REeSPUGNRS IR blad2EHNERD AL A S RIM P haddiHoRRI GamRRinghRaLNg the

reduce the minimum wind energy required to start operation of the ‘vﬁndmill. Fig. 14 also

shows the shape of the blade, which approximates an aerofoil. This is commonly used so

as to direct wind from a returning blade (which is shown horizontal in Fig, 13) towards an

advancing blade so as to increase the efficiency of the windmill. Thus for example with |

reference to Fig. 13, the upper right blade is coming out of the plane of the photograph.

Its inverted aerofoil shape directs air downwards so as to increase the amount of air

impacting on the lower right blade which is travelling into the plane of the photograph.

Similarly the aerofoil shape of the lower left blade, also coming out of the plane of the

photograph, directs air upwards towards the upper Ieft blade so as to provide additional

energy fo the upper blade assembly. This enables air impacting returning (horizontal)

blades fo be used efficiently rather than providing retardation.



compressed gas PCT/AU2009/000887 50Received 30 April 2010 29.A me | ing.a motor
according to claim 21, said method comprising: gjlowing wind energy to cggﬂgg%gg?gg?g?ate
“thereby causing the vanes to propel a gas from the gas inlet channel to the gas outlet cﬁannel and
thereby Compress said gas; -passing the compressed gas to the internal space of the pressure vessel,
and passing @eigompressed gas from the pressure vessel to the engine so as to operate the motor.
30.A method for Providingvgae. Seidmetiag ngmpeising aipseiddingea wateisiypply system according

fo claim 22 or CIaJm a2 §otor capable of rotating about an axis of rotation under the mfluence of
wind energy; _ '

e ablock having an external surface and an mtemal surface, sald 1ntemal surface
defining an internal cavity in said block, whereby the rotor 1s located inside
said cavity and is capable of rotating within the cavity, and said block _being‘
,éap'abie of moving relative to the rotor in a direction orthogonal to the axis of
rotation of the.rotor so as to vary the position of the rotor within the cavity;

e a plurality of vanes extending from said rotor, said vanes being coupled to the
rotor in such a manner that, in every position that the block is capable of
adopting relative to the rotor, the rotor is capable of rotating within the cavity
while maintaining continuous contact between each vane and the internal

" surface of the block so as to maintain a seal between the internal surface and
the vane; ‘ }

s a gas inlet channel extending from the aﬁtem,al surface of the block to the
internal cavity 50 as {6 permit a gas to cnter the cavity, '

e a gas outlet channel on an opposite side of the block to thé gas inlet channel,

. said gas outlet channel extending from the internal cavity to the external
surface of the block so as to permit the gas to exit the cavity; and

e aposition controller for causing the block to move relative to the rotor so as to
vary the position of the rotor within the cavity;

wherein the block is coupled to a guide, said guide constraining the motion of
the block to the direction orthogonal to the axis of rotation of the i-otor;‘ and |
wherein the guide comprises a housing which has an outside surface and an
inside surface, said inside surface defining a chamber inside which the block is
located wherein the shape of said chamber is such that the inside surface constrains
_the motion of the block to the direction orthogonal to the axis of rotation of the rotor;
said housing having a housing inlet channe] extending from the outside surface of the
block to the chamber and a hc;us"mg outlet channel on an opposite side of the housing
to the housing inlet channel, said housing outlet channel extending from the chamber
to the outside surface so that, in every position that the block is capable of adopting '
relative to the rotor, said housing iniet channe! at least partially aligns with the gas

inlet channel So as to permit a gas to enter the cavity and said housing outlet channel
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3 admlttlng water to the pressure vessel of said system; allowing wind energ rto
rotate, thereby causing the vanes to propel a gag4rom the gas inlet channg gﬁ%%é%d%?

gygggochannel

and thereby compress said gas; passing the compressed gas to the internal space of the pressure
vessel so -as to pressurise the water in said pressure vessel; and allowing the pressurised water to
pass out of thet presperéalipsdiehandtih igh qa@p%wé@ﬁ%%wmér%ﬁﬁﬁc&m $svice. 31.A
method for prgw;{gng cool air comprising: providing a cooling device according to claim 24; allowing

wind energy to cauzse the

(0140 10E JUSIEPYSRUANA B LAUGR Jo OB RigRLom the gas e

i

. e
- channel to the gas‘outlet channél an hereby compress sai

" internal spacecpliatiecpresbieayssddhe %ﬂfﬁ%ﬁ@fﬁ%‘ét“fr‘éﬁ%ﬁlafﬁﬁf%%‘é

assmgﬂthe compressed gas to the
§4using the heat

removal device; aliowing the gealadbeqiapressedgasitierxitithipresause vesast raugh the one or

more gas outl ts the eb
high pressureﬁe li é{

al

Taclt

%owmgﬁtg‘e gas to expand and cool. 32. Use of a device for generating

&Ny one o clalms 1 to 14 for providing high pressure air, or for prowdlng

high pressure Wate€? or forTrbe ﬁf—?’ﬁ@ Q/f/ﬁl@fno]r %Fié%ﬁﬁ’éherem the vanes comprise 2 resilient °

material.
3.

The device of claim 1 or claim 2 wherein the vanes are resiliently

 coupled to the rotor.

6.

The device of any one of claims 1 to 5 wherein the rotor is coupled to a

windmill so as to enable said rotor to rotate about the axis of rotation.

T

The device of claim 6 wherein the rotor is coupled to the windmill by '

means of a drive shaft which is coupled axially to the rotor.

8.

The device of any one of claims 1 to 7 wherein the position controller

comprises a first position adjustor for moving the block so as to vary the position of

the rotor within the cavity such that, when the pressure in the outlet channel 1s below

a predetermined maximurm, the distance between the axis of rotation of the rotor and -

the centre of the cavity increases with an increase in said pressure in the outlet

channel.
9.

The device of claim 8 whereby the first position adjustor urges the

_ block in a first-direction such that the distance between the axis of rotation of the rotor

and the centre of the cavity increases and the position controller comprises a second

position adjustor which urges the block in a second direction which is opposite to the |

first direction, such that the first and second position adjustors operate in opposition to

one another such that, when the‘pressurc in the outlet is below a predetermined

maximum, the distance between the axis of rotation of the rotor and the centre of the

cavity increases with an increase in said pressure in the outlet.

10,

The device of claim 8 or claim 9 wherein the position controller

comprises a tube which couples the outlet channel to the first position adjustor for

providing a gas pressure to the first position adjustor so as to contro} said first position

adjustor.
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33. A wi_ndmill‘ for collecting wind energy comprising: a rotatable shaft; PCT, "1"/%9%
51Received 30 April 2010  a first vane assem%/ disposed circumferenti gél%g%(fp g@ggfaﬂ and

coupled to said shaft such that rotation of the first vane assembly causes rotation of the shaft, wherein
the first vane assembly comprises: at least one vane, the or each vane having an.axis which extends
outwardly froth the bhaft; afet @Vmﬂéﬁ%é@m’rﬁ@mf%éhﬂth& Wharh et HaHEt.vane assembly

rotates throughog fistoPpHicNakvaRe retatempabopbiismaxisoatethakthesanefisnnigesubstantially
vertical plane and when said vane rotates through a second posmon it rotates about its axis by about
90, wherein th St and second

iz, The device of any one of claims 1 to 11 comprising a dewatering

device for dewatering the gas prior to satd gas entering the cavity.

13. The device of claim 1 wherein the guide is in a fixed position relative
to the axis of rotation of the rotor. -

14, The device of any one of claims 1 to 13 comprising an.inlet pipe and
an outlet pipe, said inlet pipe being in gas communication with the gas inlet channel
and said outlet pipe being in gas communication with the gas outlet channel.

15. A pressurised fluid source comprising a device according to any one of

-claims 1 to 14 and a pressure vessel, whereby the gas outlet channel of said device is
coupled fo an internal space of saa:d -press;ure_ vessel so as to permit pressurised gas
from the device to enter the internal space.

16: ' The pressurised fluid source of claim 15 wherein the pressure vessel
comprises a liquid inlet for supplying a liquid to an internal space of the pressure
vessel, a liquid outlet for allowing the liguid to exit the pressure vessel and at least
one valve for controlling the exit of fluid from the pressure vessel so that the -
pressurzsed fluid source is a source of the liquid under pressure.

17. The pressunsed fluid source of claim 15 comprlsmg a ﬁrst and a
second pressure vessel, whereby the gas outlet chanmel of said device i is coupled via a
valve to'an internal space of each of said pressure vessels so as to pernnt pressurised
gas from the device to enter the internal space of eithér the first or the second pfessure

* vessel according to a settmg of the vaive. .

“18. The pressunsad fluid source of claim 17 wherem each pressure vessel
comprises a liquid inlet for supp‘lymg a‘liquid to an mtema}'space -of said pressure
vessel, a liquid outlet for allowing the liquid te exit the pressure vessel and at least. .
one valve for céntrolijng tﬁe exit.of fluid from the Apressure' vessel, so that the

"~ pressurised fluid source is a source of the liquid under pressure.
- 19 The pressurised flwd source according to any one of claims 15-to 18
-additionally comprising a heater for heating the internal space of said pressure-vessel,

_ or at least one of the internal spaces of said pressure vessels.
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positions are located approximately 1800 apart around the shaft;and ‘a S‘?}E‘%‘?ﬂ[}’fd&;%/ﬁ‘@&&’?"bly
coupled to the first vane assembly, said second ygne assembly comprising{@&@@ﬁ@%ﬁrﬁ%@@d ,
assembly vane having an axis which extends outwardly from an axis of rotation of said second vane
assembly, and a rotation mechanism such that when a vane of the second vane assembly rotates
through a third positfon sailihwamesveiate JaldowreSs asseréinmat ahearsri Barra Sulstintially vertical
plane and whep SaidYanerotates ihakughoa featfil pogitiopriotdiasaboighitseaxs bysabout 90,
wherein the third %{1 fourth ositi% are located approximately 180 apart around the shaft,

wherein.the cdi 5 i é PR S LBhd Vane assembly to the first vane assembly is such that rotation of

the second vane agdemblyAraeste 9 ERBTE &' theEdsaApabla of R&rain Wevre @) bf the first vane
assembly havea:qrass $REdiaRin theshispphfidarefcibatinian ty vane(s)ahths second vane
assembly have a cross-section. in the shane of an inverted aerefoil s that totgtion of the first vane
assembly dire?:?gl giarléjﬁ\tf\%?gs% t%%a?%ﬁﬁe secong vane assembly and/or rgtatiog%f the second vane
assembly direetssaiFierhdird8a6Wees the first vane assembly.  34. The windmill of claim 33
wherein the axis ofithe or eachnaneps Sylistantiafyirthogosattodieighaftce ac8&difige windmill of

claim 33 or clgim 24 wherein the rotation Machanisd i SaHRIsH JaRJeUiRRAf BaGRwane at or near a
proximal end(zl)t ggil \\I/\{;%r?%r -&% %% ?ﬁhe windmill of anybglne of cﬁaims 33 to 35 whergilil therotation

mechanism cothipfiads saelrtrupledtp SRRFGTHERTIYEE SR ONE! FLSHE S to 36 wherein, in use, the
vane assembly rotates in daneesisoppintigdtyrpataleinio2thewing dixeetitn, purification

system comprises an activated carbon ﬁlte}r‘, an activated silica filier; a reverse
osmosis device, an u}tr-aﬁ]tration device, a microfiltration device or a combination of
any two or more of these. '

24, A cooling device comprising a pressurised fluid source according to

. claim 15 or claim 17 and a heat removal device for removing heat from compressed
gas i the press{lre vessel(s), and also comprising one or more gas outlets for allowing
cooled compressed gas to exit the pressure vessel(s) and expand. ‘

25, A method for operating a device according to any one of claims 1 to
15, said method comprising allowing wind energy to cause the rotdr io rotate, thereby
‘causing the vanes to propel a gas from thé gas inlet channel to the gas outlet chénnel. .
and thereby compress said gas. _

26. The method of claim 25 wherein the rotor of the device is coupled to a
‘windmill so as to enable said rotor to rotate about the axis of rotation, wherein the
step of allowing wind energy to cause the rotor to rotate comprises exposing said
windmill to wind, fhereby causing the rotor to rotate about the aJ_(is of rotation.

27. A method of operating a pressurised fluid source according to any one
of claims 15 to 20 comprising:

e allowing wind energy to cause the rotor to.rotate, thereby causing the vanes to
' propel a gas from the gas inlet channel to the gas outlet channel and thcreby o
compress said gas; and '
¢ passing the compressed gas to the internal space of the pressure vessel. ..
- 28, The method of claim 27 aﬁditionaliy éomprising heating the

compressed gas.
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PCT/AU2009/000887 52Received 30-April 2010  38. The windmill of claim 37 wherein the plane of
_rotation of the vane assembly is substantially hog ontal. -39.The Wlndnﬁﬁ) ! Oﬁ% ?ﬁk %)ims 33to
37 additionally comprising a direction unit capable of.detecting the wind diféchioR and of'fo ating at
least a portion of the windmill so that each vane when travelling in a leeward direction is located in a
substantially verticabplanesame:wher dpaniip g inavindwangitdiveoticn, lkes! imdbpiane substantially
orthogonal to saldgNﬂggtantlally vertical plane.  40. The windmill of claim 39 wherein the direction
unit comprises-a. wind vane 41. The windmill of any one %&‘/"\?\%Ims 33 t 40 wherein the second
a

vane assemblf itHSEAREA"EnD SESHRAIR PHPIRE (51UnY E88%: thﬁ%l%ﬁs Vakehdembly. - 42.
The windMill of claimpett 2 wisefein the glandstofroredion titizesfirstieirdbavebradvveelissemblies are
substantially paragg) ress‘é*}ﬂ e windmill of any one of claims 33 to 42 wherein the second vane

assembly is coupled o the first vane assembly b é’ nLeans of cou '{{}9 for I fran ferring rotational energy |
from the secofid VA& ETABRI TS Th &R (UARE TES Y andplseé’apa‘f) & of Totating in an opposite

direction to the finstsvianehassembiyed gasiBomtee\pintsmveswldinthe Inaime 8 4 Hecpsling comprises -

one or more rollefs.apger one or more cogwheels.  45. The windmill of any one of claims 33 to 44

wherein the rotation mechanism OiI he second vane ass r%ﬁ com rises acam.  46. The windmill
m

of any one of claims=$3 to ASRTR&TSM PRLHrLEVERE 385R tfeast two vanes, said at least two

vanes belng distributatingymwatetricgly siemdateedsisif claim 22 01‘ Clﬁlm 23;

« admitting water to the pressure vessel of said system; _

« allowing wind energy to cause the rotor to rotate, thereby causing the vanes to ‘
propel a gas from the gas inlet channel to the gas outlet channel and thereby
compress said gas;

s passing the compressed gas to the internal space of the pressure vessei s0-as to

— pressurise the water in said pressure vessel; and '

® a!]owing the ;ﬁressurised water to pass out of the pressure vessel and through the
pressure driven water purification device.

31. A method for p‘roviding cool air comprising:

® prowdmg a coolmg device according to claxm 24;.

e allowing wind energy to cause the rotor to rotate, thereby causing the vanes to
propel a gas from the gas inlet chanmel to the gas outiet channel and thereby
compress said gas;

» passing thé compressed-gas to the internal space of the pressure vessel;

o removing heat from said compressed gas using the heat removal device;

« allowing the cooled compressed gas to exit the pressure vessel through the one or
more gas outlets, thereby allowing the gas to expand and cool.

32. Use of a device for generating high pressure air according to any one
- of claims 1 to 14 for providing high pressure air, or for providing high pressure water,
or for puritying water or for cooling. '
33. A windmill for coIIectmg wind energy comprising:

a rotatable shaft;
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47, The' windmill of any one of claims 33 to 46 wherein the second vane asm%% %jﬁﬁt two
vanes,. said at least two vanes being distributedﬁymmetrically‘around its-axis: 0119 iBH? 2016+8. The
windmill of any one of claims 33 to 47 wherein the shaftis coupled to a generator for generating

| electricity. ~ 49. The device of any one of claims 1 to 14 wherein the rotor is coupled to a windmill
according to any onérsf claimnss38bly divpesrshetrramistanir s rmendian carfsaad6eaa5A of the rotor.

-PCT/AU2009/Q00881 31 Resaive coaB ARTRO L. S6hA Biessuricaded vid:sonkdaleosydtjsing a device
according to claim 49 argl{ a pressure \{esselp whereby the gas outlet channel of said device is coupled

to an internal SPEEPSRLERY BHrRsATFE” ARSI

> SO as to permit pressurised gas from the device to enter
the internal space. at 165t Anenwtos cemipriafigYabe drging FapEpE R HERGRITBYHANs of a
pressurised fluid ang;gpressifisaglifluid source according to claim 50, said engine being coupled to

the pressurised fluid, sopice 52 3510 P VAR RGRALISRT LIRAING SUAEmLIy PRl waler Supply

system comprisin'g g ﬁ?teaélgﬁrlse lid source accor mgBto claim 50 and a pressure driven water
purification device, wievenatfiestipRHd Uit (7 TrET aBOMEE 15t R Lurd it dhavater purification
device. 53. A coglingaaiguigeearaprising andressurised fluid soutee hoswidingdecsthim 50 and a -

heat removal device for rempving hegh (1o compyesSaIsaASAlie RiSsHGeSsel(e). and also
comprising one or miore gas outlets for allowing cooled compressed gﬁ to exit the pressure vessel(s)
and expand positions are located approxima ely 180° apart around the Shalt; and -

a second vane assembly coupled to the first vane assembly, said second vane
assembly comprising at least one second 'assefnbly vane having an axis which extends
Aoutwardly from an axis of rotation gf said second vane éssembiy, and a rotation
mechanism such that when a vane of the second varie assembly rotates through a third
position said vane rotates about its axis so that the vane is in a substantially vertical
plane and when said vane rotates through a fourth position it rotates about its axis by
about 90°, wherein the third and fourth positions are'located approximately 180° apart
arcund the shaft, )

wherein the éoupling of the second vane assembly to the first vane assembly is-
such that rotation of the second vane asseprly transfers energy to the shaft, and

wherein the vane(s) of the first vane assembly have a cross-section in the shape '
of an aerofoil and/or thé vane(s) of the second vane assembly havé a crogs-section ip
the shape of an inverted aerofoil so that rotation of the first vane assembly directs air
upwards towards the second vane assembly’ and/or rotation of the second vane
assembly directs air downwards towards the first vane assembly. |

_ 34. The windmill of claim 33 wherein the axis of the ‘or each vane is
| substantially orthogonal to the shaft. )

35. The winﬁmili of claim 33 or claim 34 wheréin the rotation mechanism
fs coupled to a region of each vane at or near aproximal end of said vane.

36. - The wiﬁdmi]i of any one of claims 33 to 35 wherein the’ rotation -
mechanism comprises a cam. _ 4

37.  The windmill of any one of claims 33 to 36 wherein, in use, the vane

" assembly rotates in a plane substantially paraliel to the wind direc_;tion:
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54, A method for operating a device according to claim 49, said method cor‘g,gryﬁin exposin 7the vane
- assembly of the windmill of said device to wind 39 as to cause said vane aﬁecew@%bg dgz?g%%bbout the
shaft, thereby causing the rotor to rotate and ca s%ng the vanes to propel a'gas from fl‘i‘Per‘gas Inlet
channel to the gas outlet channel and thereby compress said gas.  55. A method of operating a
pressurised fluid sa8rce acterdingitdlictdinatt 30mpeisingheeploosingritwivané tssembly of the
windmill of saig£%§q§i§‘%qtgwgl%%ﬁ3}wind So as to cause said vane assembly to rotate about the
shaft, thereby causing the rotor to rotate and causing the van%j toc{)r,%ﬁ)el{ a gas from the gas inlet

a

channel to the gas Butlet chEhHEIHY HEPERME ShEFRESSaTR i

: , ap ssmﬁntsﬁrégcaompressed gas
| to the internal dipaderofithesprbBsefidetetsgthe wisbdiariatheotlof opetindnglearmsmwirétording to claim

51, said method COMRHSIAG, BYPesNYIRENRRE ASESR Rl Mldhavinmih of saikmater to wind so as
to cause said vane assembly to rotate abqut the % aft, there%gl%u?sin .thqirotor to{rotate and causing

the vanes to pre )X HER: TG 489 PERArnEIad e gas Butidt channdl and thereby compress
said gas; passihgingiipmivessedtgaidteibheindmercpdoént the pressure vessel; and '
PCT/ AU.200_9/ 00088y 54Regeivatat ApHLRO10 wherein the direction unit comprises a wind

vane.

4]. - The windmill of any one of claims 33 to 40 wherein the second vane
assembly is located suB_stantia}ly paralle] to. a;ui coaxially with the first vane
aséembly.

42 The windmili of claim 41 wherein the pléﬁes of rotation of the first and
second vane assemblies are substantially paraliel.

43. The windmill of any one of claims 33 to 42 wherein the second vane |
assembly is coupled to the first vane assembly by means of a coupling for transferring
rotational energy from the second vane assembly to the first vane assembly ar_ld is
capabie of rotating in an opposite direction to the first vane assembly:

44, The windmill of claim 43 wherein the coupling comprises one or more
rollers and/or one or more cogwheels. , )

- 45, The windmill of any one of claims 33 to 44 wherein the rotation
mechanism of the second vane assembly comprises a cam.

46. The windmiil of any one of claims 33 to 45 wherein the first vane

" assembly has at ieést two vanes, said at least two vanes being distributed
symmetrically around the shaft. '

47. The windmill of. any one of claims 33 to 46 wherein the second vane
assembly has at least two vanes, said at least fwo vanes - being -distributed
symmetrically around its axis of rotation. | _

48. The windmill of any one of claims 33 to 47 wherein the shaft is-
coupled toa generator for generating eléctricity. .

49, The device of any'one of claims 1 to 14 wherein the rotor is coupled to
a windmill according to any one of claims 33 to 47 such that rotation of the shaft

causes rotation of the rotor.
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1

passing the compressed gas from the pressure vessel to the engine so as 9 RIS g)@ogggj}or. 57.A
method for providing water, said method comprissigng: providing a water sypply sy q aLso ing to
claim 52;- admitting water to the pressure vesse[ of said system; exposing the vane %gsemb y of the
windmill of said water supply system to wind so as to cause said vane assembly to rotate about the
shaft, thereby causifig the foporssorizsthibuidridutse cempsteprdpera Faehismittéagadinlet channel to

the gas outlet ghappelapdJhsteinsemnesssaidgasinpassingdhrwampeessed gas to the internal
space of the pressure ves(s)ofulgﬁgf as t%lpressgrise the Wate{ in said ressyre mvg{sﬁs&lx;/i@d allowing the

. esSure VEesSel SO as to permit, pressuris et .
pressurlsed nggﬁnﬁk S;S’é“é"s Q e pressure vesselpan l?rouélﬁt egpressure driven water purlflcatlon

device. 58.A methiedtfenpeovitiingreool air comprising: providing a cooling device according to claim
53; exElosticr:slar Ot?aet evsgft])e fsti@m;l@{g]{tocfﬁ%grmgdmiIkﬁg&ﬁ@iﬁﬁ@wwt&wgwd}m@mmo&e said vane
AP W ARG ISR g g gione s s o
compressed desnpothe ket st stiHuib AU Fede grovide pressurised fluid to the
: engine. :
52. A water supply system comprising a pressurised.ﬂuid source according
to claim 50 and a pressure driven water puriﬁcation device, wherein the liquid
outlet(s) is (are) coupled to the pressure driven water purification device.
53. A cooling device comprising a pressurised fluid source according to
claim 50 and a heat removal device for removing heat frorﬁ compressed gas in'the
pressure veésel(s), and also comprising one or more gas outlets for allowing cooled .
compressed gas to exit the pressure vessel(s) and éxpa’nd.
54. A method for operating a device according fo claim 49, said method
comprising exposing the vane assembly of the windmill of said device to wind so as
1o cause said vane assembly to rotate about the shaft, thereby causing the rotor to
rotate and causing the vanes to propel a gas from the gas inlet channel to the gas
outlet channel and thereby compress said gas.
55.  ° A method of opefating a pressurised fluid source according to ¢claim 50
comprising: ‘ |
e exposing the vane éssembly of the windmill of said pressurised fluid source fo
wind so as 1o caﬁse satd vane assembly to rotate about the shaft, thereby causing
the rotor to rotate and causing the vanes to propel a gas from the gas inlet channel
~ to the gas outlet channel and thereby compréss said gas; and
e passing the compréssed gas to the internal space of the pressure vessel.
56. A method of operating a motor according to claim 51, slaid method
cofnprising: . . _
e exposing the vane assembly of the windmill of said motor to wind so as to cause
said vane assembly to rotate about the shaft, thereby causing the rotor to rotate
~and causing the vanes fo propel a gas from the gas inlet channel to the gas outlet -
channel and thereby compress said gas; '

» passing the compressed gas to the internal space of the pressure vessel; and

- Amended Sheet
IPEA/AL



removmg heat from said compressed gas using the heat removal device; o enln at Ieast one of the
one or more gas outlets so as to allow the cooled compressed gas to exit g%?@ HRRRSY) through

 said-opened outlet(s), thereby allowing the gas td%xpand and cool. 59.Us 68?‘?;{38&\9.@@?6?%}8neraung
high pressure air gccordlng to claim 49 for providing high pressure air, or for providing high pressure
water, or for puriinghwalet@Eieeeaaigon the pressure vessel to the engine so as to'operate -

the motor, _
57. A method for providing water, said method comprising:

¢ providing a water supply system according to claim 52;

e admitting water to the pressure vessel of said system;

e cxposing the vane assembly of the windmill of said water supply System o wind
so as to cause said vane aséembiy t6 rotate about the shaft, thereby causing the
rotor to rotate and the vanes fo prépel a gas from the gas inlet channel to the gas
outlet channel and thereby compress said gas:; l

s passing the compressed gas to the internal space of the pressure vessel so as to
pressuﬁse the water in said pressure vessel; and |

e allowing the pressurised water to pass out of the pressure vessel and through the

_pressure driven water purification device.
58. A method for pr0v1dmg cool air comprising:

e« providinga coohng device accordmg to claim 53;

o exposing the vane assembly of the windmill of said device to wind so as to cause
said vane assembly to rotate about the shaft and causing the rotor to rotate and the
vanes io propel a gas from the gas inlet channel to the gas outlet channel and
thereby compress said gas;

. passing the compressed gas to the internal space of the pressure vessel;
- ® removing heat from said compressed gas using the heat removal device;

e opening at least or{e of the one or more gas outlets so as fo allow the cooled
compressed gas to exit the pressure vessel through said opened outlet{s), thereby
allowing the gas to expand and cool. |

' 59.  Use of a device for generating high pfessure air according to claim 49
for providing high preséure air, or for providing high pressure water, or for purifying

water or for cooling.
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