Generation and use of high pressure air Technical Field The present
invention relates to a device for generation of high pressure air, and to
nmet hods oWouss/misthe hi gh pressure air. Background of trheAunv@niissn
Difficulties have al ways been encountered in the extraction of sufficient
energy due to the following: Wnd spekd commonly varies significantly over
an extended period due to weather and tenperature variations - variations
over a 24 hour period can be substantial, as can variations from season to
season; Collecting éenepation andnuse of bigh presisuteuaier t hese varying
conditions over an extended period of tine has proven to be difficult; For
punpi ng of water with energy fromeshniead/field it has, in the past, been
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available to store the ener%y and reuse it efficiently. There is therefore
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a need for a device for extPackgreynsherf the InverfigPnd t hat addresses the
above difficylties. bject of the Inventjon, It is . .an pbject of the, present
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the abovg tHé fakbwami:ages. It is a further object to at least partially
satisfy the above need. Summary of the [nvention In a first aspect of the
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under the influence of wnd energy; ving an external surface and

an internal sgnbstankal, asadad viariateonsdtons sgafercte s¢asfonni ng an i nternal cavity in
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rel ative to theextaided periodofiiime s prover tottegliffeultf o t he axis of rotation of
the e For pumping of water with energy from a windmill it has, in the past, been
impossible to produce water at sufficient pressure to allow for high pressure
storage.
Having extracted energy from wind during the variable periods described above,
there is currently no economic technology available to 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.

Object of the Invention

It is an object of the present invention to substantially overcome or at least
ameliorate one or more of the above disadvantages. It is a further object to at least
partially satisfy the above need.

Summary of the Invention

In a first aspect of the invention there is provided a device for generating high
pressure air, said device comprising:
e a rotor capable of rotating about an axis of rotation under the influence of wind
energy;
e a 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



rotor so as to vary the position of the rotor within the cavity;, a
plurality of vanes extending fromsaid rotor, said vanes being coupled to

t he rot orworoswoBIsa manner that, in every position that pCiaAUtb@®ok0sss
capabl e of adopting relative to the rotor, the rotor is capable of rotating
within the cavity while maintaining céhtinuous contact between each vane
and the internal surface of the block so as to maintain a seal between the
i nternal surface and the vane; a gas inlet channel extending fromthe
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to enter the cavity: . a gas outlet .channel .an an opposite side of the bl ock
to the gas i i rsgﬁgﬁ%@:?%geaﬁ)o&ltﬁ’gs()fgﬁlioé(fr%lﬁgﬂﬂb ca&&%”endi ng fromthe
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gas to exit the cavity; and position controller for causing the block to
move rel ati vefoly 1fi§BC %fr@fm%rdﬁﬁsmyevawﬂmet ﬁb'bf: blosk i apabls of GERRNG ¢ hi n

the cavity. Theativel toOieNStRPii Rstof By chsabis 86 rbiatif® iR 1the aviy Rwllifke first
aspect, either separately or in any suitable conbi nation. The position
control | er nepalpéinigg soBigNUOYS comtad ibetyvecheaph yane asl theiatemnal sxfage of thet he
rotor in a di ' I I E'I%g] e rotor. Both
the cavity an@gglﬁ]ge&%ottgéltrl;i%@ gac%t%gﬁ}?lég@?&%%ﬂ%g%s 0 givﬁéaé}cavi ty may be
paral l el t® thgasinles chdnnelexdending omtithe extomal surfdve ofitiedblodk tbike trernsly may
be non-coi nci deqt vaitPOthe.taxi s, of &0 atiop,of the rotor. The rotor nmay be
di sposed asynft YR AP [RPEPUAHEINEHET P P Y he cavity. The rotor may be

di sposed sucha giwéutleotivdninelnomin bfpdsit@tide of hessisclator the gadimled ichahel, Raidhr ough

the gas inlet channel.. It may be disposed sych that rotation of the rotor
causes air toSaPuEkhdRned %F%‘Sﬁgrfr‘t“hﬁ’eg‘a? CREEY OrfhA ﬁ)étpmal?ﬂ)é?apsp&henay be

| ocat ed parti@glbbl sdMs tBiperrhit heCAY kd ¥xit the@avify;RRAL 1 on of the rotor may be
| ocated within the cavity. The rotorhng%ﬁextend frominside of the cavity
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to a | ocati®ond poditien cenfeollendon qausimgd k toggovsereladiva o heofotert sol asalot
partly retracyy ' : Ak s may conprise a resilient
mat eri al . TheH\fg%]eésﬂbr%rg?h%Ztﬁegrgﬁrﬁyétr\qﬁ&h\é?gg%ﬁed to the rotor. The rotor may
be coupl ed tBheafallowdng loptisns amytlee osadsin thrgunaionr with thetfasteaspbatyteithdre axi s

of rotatjaon, eIllt nay be %?l%le .tot.the wi ndm ||l by means of a drive shaft
whi ch i SB35 %W%ﬁ“ﬁls}l@a YRR r . The position controller may conprise
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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 in 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
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



outl et channel is below a predeterm ned maxi nrum the distance between the
axis ofrotation of the rotor and the centre of the cavity increases with an
I ncrease wo 28mm@3pressure in the outlet channel. The devCTauraw/doesszuch
that the first position adjustor urges the block in a first direction such
that the di stance between the axis of ¥otation of the rotor and the centre
of the cavity increases and the position controller nmay conprise a second
position adjustor which urges the block in a second direction which is
opposi t erdtationtue tlié rosdr anil tlectdnan of theadavity Afcretaks With s inerddssmosaidprpsatd | on
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restri ctdistanteobdtiveen theoasisrefitotityorsaf theabmnnad she ddigreostethercamity incsdagéss nmay
be orientgﬁ ci.rcunferential Iu¥ . The device may conprise a dewatering device

for dewal’BPRPEFAse guiigPiegiure i 8 PRilas entering the cavity. It may
conprise a pokd pésiteon dontrBllelt Mapestitive aabd whith@o8pleiHeiutieNéRhhéldo ke
cavity with the gas. The block may be coupled to a guide. The guide may be
capabl e Bt peviden adipstay farronigingch s presrargfoolbr first positian adivsteiose &y ihogonal
to the axjysrof ai&ﬁ?s"t‘?hﬂ?m%djh&@r.mtOr- The guide may be in a fixed position
relative to the axi§ of rotation of the rotor. The guide nmay conprise a
housi ng. TheTleontlehghanayl imay eomprisaa picssare raghlabar fansktamg @ mexiteus oufleice,

sai d insj fining a chanber inside which the block is |ocated.
The shap%a%g)frgsgﬁ%%g%ﬁ%edr&#%y be such that the inside surface constrains the
noti on of t hEhdindet land outlétechdnmets iag radt, tildegemtzhtly,oconkpaisans odmoretts on of
the rotor. The .housi ng nmay have ousi.ng ...nl et channel extendi ng fromthe
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outl et channel extending fromthe chanber to the outside surface so that,
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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 inlet
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



cavity and said housing outlet channel at |east partially aligns with the
gas outlet channel so as to permt the gas to exit the cavity. The housing
i nl et chawmoeabioemosisthe housi ng outl et channel nmay each, | rdepand@nwndss; open
to the chanber through a slot so as to achieve this. The device may
conprise an inlet pipe and an outlet ptpe. The inlet pipe may be in gas
communi cation with the gas inlet channel. The outlet pipe nay be in gas
comuni cation with the gas outlet channel. The device nay be capabl e of
gener at i dgnaclpney sache indepanddndzsopeabouthe shambebhthotught sibtres phéo eshiecr about
5to 25’t5 to 20, 5to 15, 5 to 10, 10 to 50, 20 to 50, 10 to 30 , 10 to 20
or 2to A’bs'atrmspheres, e.g. about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50
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enbodi nent there (s provided a device for generati hi gh pressure air,
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axis of rahAuhieRisWER tHe s bifidteansR) of wi nd energy; a block having an
external surface and an internal surface, said internal surface defining a
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of the rotor within hhe gavitf%'. af@I (Légality of vanes extending fromsaid
rotor, salPUSHLETEY ARG SIINedZs 8t PREYIStor in such a manner that, in
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cont i nuotE¢CHNEEBS Bt ween each vane and the internal surface of the block
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inl et channel extending fromthe external surface of the block to the
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comprising a Ioita{tisotn 0 ?}?ei Itoito?'r;o 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;

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;

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; and

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



adjustor for noving the block so as to vary the position of the rotor
within the cavity such that, when the pressure in the outlet channel is
bel ow a pwedetwamsisnednmaxi num the di stance between the akirsswbowooosati on of
the rotor and the centre of the cavity increases with an increase in said
pressure in the outlet channel. In andther enbodinent there is provided a
device for generating high pressure air, said device conprising: a
cylindrical rotor capable of rotating about an axis of rotation under the
i nfl uence of maxithuemeahegistanae bd:tmkn thrvixigo fuotativherfnhd raor dnectie aadreast
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i s capabl e ofn fRtRt eMBoWinidnt thetd'R pravidéd a devide Faovl glanlafa@iaghb?imsmﬁbl e of
nmovi ng rel atlve to the rotor in a direction orthogonal he axis of

rotetlorﬁa& e GOHIBISING as to vary the position of the rotor within the
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coupled to the Totor in such a nmanner in every position t the
bl ock is capaM%lndfenerdmptl ng reI ative to the rotor, the rotor is capabl e of
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T o oBe st ch Pgarilis oble o TiatiSe Wihin Merane g NIGSHERE o i de
of the bl ock ¢ ameebfgﬁswhglrabtwﬁﬂﬂel rotdtdinth @R8ctidnt drefogehaAnidahe &xisesrdi ng
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of rotatlono otor so as to vary the position of tor wthin the
cavity, said joetwiinisesh a:umtlmﬁlthzérln(ﬂymp'rp(sltwg thatfthc thCb@s;ca;pabln odcd;iommgr for
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such that, ressure rm ned
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centre of th I ncr.eases th an increas sai pressure in the
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| ocat ed, wherein the shape_of the chanber is such that the inside surface

constrains t hRAVHEEP ahtogrermia gas ¢ ratergthe gavity;
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;

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

e 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



direction orthogonal to the axis of rotation of the rotor and wherein the
housi ng has a housing inlet channel extending fromthe outside surface of
t he bl ockwbaotdme3shanber and a housi ng outl et channel omrcaMwmpPoeidse Si de
of the housing to thehousing inlet channel, said housing outlet channel
extending fromthe chanber to the outstde surface so that, in every
position that the block is capable of adopting relative to the rotor, said
housi ng i nl et channel at least partially aligns with the gas inlet channel
so as to per nhdusinggaket charmel, saidtHoasiagvutlst chanhed @k dnding ftongy theudHaatbee fannel

at least partjally.aligps wth the gas outl chapnel .so t ermt the
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rotor capable of rotating about an axis of rotation under the influence of
wi nd energy; infetyghaensl |sp asoloppamil & 2a%itel et dhe pIvityeadssaid housipg watlghaf t
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about the axis of rotation; aving an external surtace and an
i nt ernal surfexit thefavifynt er nal surface defining a cylindrical internal
cavity in sa d the rotar.is |ocated inside.said cavity and
I's capable o arngkh%ﬂétr?gg@\i %?%hetr%és 3V F‘%/,a dg‘ﬁl eg l %enﬁf%gﬁ%@ Brﬁsscué%%’l e of

novi ng reliddéwie domgriséng:ot or in a direction orthogonal to the axis of

rotation of the  rotor. sp as vary the position of the rotof wifhin the
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coupled to th&‘\{/ﬁ'ﬁ@heﬂg@; such a manner that, in every position that the
op

bl ock is capabl e of adopting relative to the rotor, the rotor is capable of
rotating w®t n# Windnallcaupled tepaiq eotorghymeansioh g deiyp shaftiwhishdnequpted axdaliveen

each vane anto!therd B/aidb eftid AESoM o BELhRK iR UWRofrBiaflBhN @I N a seal

between the internal surface an e vane;, a gas inlet c annel extendi ng
fromthe ertes hlickdavingcan eftemaksusfase land antinternahtserface, saidvinteynal suefacet o

permt a gas rt:he. L1V . i channel ,on an .opposite side
of the bl ock eginﬁéggcgfslg(?rm%gﬁ%%%ln%%ﬂt%gaslglgi %@ék’o"t'ﬁ?rétfy gﬁéﬁﬁ’é |18 gg?ag?ﬁidi ng
from the i nt eihsidt saidcatiyy sl is kepabid eff rotating withaic the @hvity) and k4id blsk bagt O
permt the gas >%i t the cavit ;t)osi tiqn contrqgller for causing the
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cavity, Salod ap (;))lslllréllitg rl)fcvqarr]lgsr (e):)lgtler%ing %rf)prﬂ Isgild nrgto?, galié S\/Elnegolaséi;[lé 2gupled 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;
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;
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



adjustor for noving the block so as to vary the position of the rotor
within the cavity such that, when the pressure in the outlet channel is

bel ow a pwedetoamsisned maxi mum the di stance between t hepaxiav2o0d9/a0asat i on 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 chanber inside which the
bl ock is | ocated, wherein the shape of the chanmber is such that the inside
surface corest adionsing lhevimgt dnooutside tsaefaéd andk ah dnsitle suifacec saidninside Isodfaceal t o

the axis of rotation of the. rator .an rei.n.the housi ng.has a heusi ng
i nl et channel gﬁ%aicﬁﬁm&?roﬁsﬁﬁemg% gl?e\é\gl%g]gﬁ g’é:gt%g’f W?‘nglrg}h& a?%ofﬁbe
chamber and achwisr Rgsuetitthitthe hisidecdurfade @onstiafinhé encsiofl & falie bloek ko usd ng to

t he housing inlet. channel, sai.d housing outl channel extending fromthe
chanber to t hdiresiieg oghiogenal i thesyxiy Hgfogatfcﬁl %&i‘F}oﬁ%@@ VEIeTei de BORSINg ock i s

capabl e of adpptd RGusir! idfet ¥ankhel éﬂﬂéhd!iﬁ%t £6m th@btsiRUSHAG sMhEbikRIFAR at
| east partially aligns with the gas inlet channel so as to permt a gas to

enter the cavfhianbgnand gihoupingoutgt ehanneltorn amapegsitasidecefsthe barsingte theal i gns
with the gas . . ' : 1§t ity. In
a second as peg S(k)rgl{l ﬁg@%élh'? %821%%1 %%gg gﬁflésp %‘F%ﬁ\}aﬁgg%ﬁghgrfgoég}ei Jshggﬁﬁ/ {l?i d

sour ce conpr i tengtsidedewiace satmagriiemerytpositioe thatrtbe blask éctapabld of adomamur e
vessel , whereby .th as outlet. channel qf said,device. s coupl to an

i nt er nal spac%ey%]fveg%ﬁﬁ . P&s‘?@%ﬂ?’é‘%’é t@@“ﬁ@ #beaﬁté?aﬁ"ilatﬂyparl@§ %?tsggﬁlgifas from
the device t oinfitchanddd@oi 43t 1O femitSP@EL to Ehrr ftied boawiynghdopdid GdEsiAgYbullet used
in conjunction wth Hhe secq d .aspect, either i nﬁ%\é‘i gual ly or in any

sui tabl e combfiaRFiGH leashpariiplhsaligns wiksibe ganeytlet shinel ¥ & PiRsnY thegd f or
supplyi ng a | jooitdhé Gavi¥y. i nternal space of the pressure vessel, a liquid

outlet for allow ng the’l i(&ui d to exit the pressure vessel and at |east one
val ve for colit # ge¢andoaspeat aixthe inventipnithereds grovidediiadpressnasad: Aeidpsoasesur e
vessel , : . -' | 1] r | [ gui d
under pr (Zés?g%@g %‘Eg‘”g‘? gé%géllhé g(gt I%i:sgas?g%{rag@ dnérf gsél gﬁgéﬁggéajge’%ﬁp&*é généd a
second powks chaneksSwid deviesr islvpuplhé taas imdernhlespachafisedd prekswsaivesseleso ase i s

coupled via a.valve.to an.internal. spac f .each,of said pressure vessels

SO as totoﬁ)eemttpr??P‘éI?Sglgfissgaméggg?vﬂ%%%ﬁqgﬂ%éwgeénﬂl8pae°ﬁt er the internal space

of either thehd folbivigg optichsSBeY Be upEd &6 brfuktion okt Ge0sedbmty a%péct’;l eftBért i ng of
0

the val ve.  Each pressure vessel pay conprise a liquid inlet r supplying a
liquid t’é‘d&’ﬁ‘?qaﬂﬁ’éfﬂh?nys%‘&é@eﬁf)mggia Ohressure vessel, a liquid outlet for

al | owi ng t heThd prdistird st intayt ddenpHsE 2 YL MBS & suﬁ?r}nﬁgta li§agto M usahive for
controlling the exit of flui d,_e..c?. liquid, fromthe "~ .

space of the 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 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 internal 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.



pressure vessel, so that the pressurised fluid source may be a source of
the liquid under pressure. The pressurised fluid source may additionally
conpri se wohesrimsisfor heating the internal space of sai #cpraarsayosossessel ,
or at least one of the internal spaces of said pressure vessels. The
pressurised fluid source may additiond@ |y conprise a heater for heating a
liquid or gas after said liquid or gas has exited the pressure vessel (s).
In a third aspect of the invention there is provided a notor conprising an
engi ne capablle pressneisetyfluidrsobrce megraslddionally caBprive slkedter fou libating adiquid

pressurised f uidkggunﬁe acq$rdi%%gho t he second .aspect, said engi ne being
coupl ed "% RECL LU or gasTag e presane X&SSES)ny ovi de pressurised f1 uid
to the engi ng. a el &pgetnsl thid)ingtion €eré RopovRIedia@otor tcoiipYistA@ aA engine

reci procating engine. It my be f rotary engine. It nmay be a _converted
di esel effRPlE. of| being muy hynmsanseeh a giresspisednffuidt angha inressarised Pridyipes a

vat er  supibisy &t BEsEQHR dspclGafl RlhiRBlids EshplddUodne ﬁférsgg-ivsi@% glg[cg\%]dﬁgce,t o the

second aspect and a pressure drivenm water purification . nerein the
li qui d ot aseto(psypvide praspurised dlwd tedthe gngine Precenginemdy ibg arcyliaterr engine 1t cat i on
devi ce. tear. bk | ' cti r.on

il tor, A7 LEH BEipBialibp BRENP B 4L PP QRN E o) L bReRE R0

ul trafilémgate on device, a mcrofiltration device or a conbination of any
two or nore of these. In a fifth aspect. of the invention there is provided
ool i ng. el BeuaParingt e, tmBRRRT dbife b gVl rt oVl SHAH GRB he
second agigsisird pedi@ited QTRVSHurcleHicBRIAD o [tREBY¥EIHd Axpadt Addom pgred¥reessed
gas in the pressure vessel (s), and al so conprising one or nore gas outlets

for all WYY walsr dyrifigatinne dedee, guherely g iquidh ouele)sisr @re)ecoupledsio thed

expand. JARs@redried viRaghkifRhtidd\&vicavention there is provided a nethod for
operating a device according to the first aspect, said nmethod conprising

al | owi ng wi nbheewateypunificatian skstethanayotompriso an estivased careorefilferc amsétingtadne
vanes t Osi éaoﬁ)l?ér Qr&i%?sef({sg{gsltsrh%v% San! {rgﬁltrﬁa&{f' P&Licé . &Q?ofﬂﬁﬁtignu el:v%e (():rha_nnel
gas. e step of al l6GW Ag nay conpris

and t hereby conpress sal Il Se éxposing
an apparatambihatidnhe aniyiatp os aiotle eftheseat us bei ng capabl e of rotating under

the influen 0 i nd an aid apparatus bei.ng,coupl.ed to the rator, so as
o cause thanrbiBP obeq o S oREST 'S nicviey Solige dhflge comprvge s o
wi ndmi | | preskifisedieftiidesoibae Rofdmd te thet RcéndVaspdtt hdd & heaSrdnfovanatVice $ati d
rotor 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 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 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:



to rotate about the axis of rotation, wherein the step of allow ng w nd
energy to cause the rotor to rotate may conprise exposing said wndm |l to
wi nd, thewelyiommsmsrng the rotor to rotate about the axi CofAtnowanIssn. I n a
seventh aspect of the invention there is provided a nethod of operating a
pressurised fluid source according to %he second aspect, said method
conprising: allowing wind energy to cause the rotor to rotate, thereby
causing the vanes to propel a gas fromthe gas inlet channel to the gas
out | et charewingwind leperglyyto caureths temtiodoytes theaehy capsisg ithegvanies te propelessed

gas to the spac th ressure ssel .. The .met hod ma .

addi ti onal I'ayé}1 % ;ﬁr?p@r?lhlseegagelae?%%anp let%ctgﬁ'gfiseg%tgeg cé%“.el ﬁ‘gﬂ?fei’ﬁf cé’fnpé%{ﬁs@ﬂdng may
conpri se expaandg an apparatus to the wi nd, said apparatus being capabl e of
rotating under e infl uegce of .wi.nd apd sai gg%gr atus being coupled to

t

the rotof, p%“%tﬁ‘ﬁ GOTPRRFSed 838 1 the dnterng! $paeepidh SUpNesst us may be, or may
conprise, a Thd¥bhbd majhaditehIBLcImtiseRehiiy e BRhylel@dgapr essurised | quid,
whereby the |iquid is in the internal space of the pressure vessel and the
step of passiifysteneolc alpViBEsBAY (RPIMRTISet HPOFIAL catn APPAsHHEE do cthApwinde saidppl yi ng
a gas pré‘p?)%i-é I Q4 i : QU t age
of wusing hewr?e}%eﬁ%% Sir)l'eﬁf 5%#{3%% gﬁ‘?‘%‘gﬁ‘%@%‘?ﬁ&"t atlhﬁgnégig}?ca pﬁsggl on is
provi dedcdupledhte thetrétod sonasctontamse the totort toerokate) Uit apparates mapdwer or myan

ei ght h aspect of Jmwention.therne ds provided a nethod .of erating a
motor acaiss YRR R R bRSTHR ofboRebe ShrSaEre B, vRERPEHING Wi ne
ener gy tliquiduseint the intdroal space adfathe, piessure byeswhusidnhet ftep ieMpsssing fHeopel a
gas fromthees%a inle chanr]el to the, gas (futlet channel and .t hereby
conpr ess*EHT S‘ig?s tod %Eﬁ“’ﬂ’_@a tSRECCEHMATEES AP Y8 21285 PWéS‘}rﬁf%ﬁhﬁéﬁqum of the
pr essur exoVfesittise MBJiquRRAS] Adahia8e 6P BInE SRS AR b AihNBIPGIsH san¥essel
to the notor so as to operate the notor. The step of allow ng may conprise
exposi ngnasPuEeRfigritien ispretidediintlic mehiod ingeripeitvith the liggidaapishiapowst rot at i ng
under the infl i : | ; ' G rotor,
S0 a5 to el Spctl ARl ARRAEL R BRARG TRk I holf L7 o
a W ndmiddcording ta the third aspgegsaidofethbdcomprsiog:on there is provi ded a net hod
f i di t i d.neth i.sing: i di. t I
S;g t g;nogolc Cl(%ﬂgvlvwvg v?léd teﬁégrlgy 6{}?%%(331%%@0& r;rtlosrbtg%, theE')erb(glvclaué1rr1]§l tKe Vanes fo gr%Bgl y

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; and

e 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;

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 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



admtting water to the pressure vessel of said system allow ng w nd
energy to cause the rotor to rotate, thereby causing the vanes to propel a
gas fromwbeogem3isnl et channel to the gas outl et channelPpcamdi2odvennedsy
conpress said gas; passing the conpressed gas to the internal space of the
pressure vessel so as to pressurise tH8 water in said pressure vessel; and
allowi ng the pressurised water to pass out of the pressure vessel and

t hrough the pressure driven water purification device. It will be

appr eci a¢ ecillbvaig theeprestuhisetl wfater e passibht af plec pressure bessepphd elrotigh dlicher

liquids than water. and this .aspect, applies equally to those. Thus this
aspect al scPrﬁFWidr&]é’gngaﬁ‘%Pﬁgﬁcﬁgp dﬁ?"(?gi ding a liquid, said method

conprising: ItpAdBE db{!@ci@teli itlet ictek rBeted i e Sl agseeomdy BE appliddne ofterr t h
aspect; ,adaitti ng the liquid to f.he pressure vessel ~of said system
al | owi ngligfitithen aratsr apd this aspectanelisssagelly b theteatldus thiaspest asawseiges: he

vanes tOaerﬁ%'foﬁpx%@ﬁliﬁéQHhﬁiB,esaﬁﬁ%eﬂhBh%&mEHﬁHQ.e' to the gas outlet channel
and thereby conpress said gas; passing the conpressed gas to the internal

space of *t [psoydiagaliguid/ bl sysiemaascordingiaphefourthiepéct,qui d in sai d pressure
vessel ; an 1 ow - ' | QUi ass out of the pressure
vessel and%flﬁ’?{glk}g\rﬁﬁ{%%&%r%e@éﬁ%%l?i%gsgﬁl (hmg?%i?sy%)tgrrnl?fi cation device. In a

t ent h aspeallowing Windi ememyt tb @audehtbe eotdrstopptatd, diedletsy cakingdhd eaneptoptopeng cool
air conprising: r.ovi di.n cool i ng device according to.the fifth pect ;
21 ot ng. vt G5 B8 0k SuPRLlr de 6a e FhatieT ann ey Carrigethe
vanes to prgagel a gas fromthe gas inlet channel to the gas outlet channel

and thereby conpress said gas; passing the conpressed gas to_the internal
space of *t PassH& e pempressed) gas tocthgviniegnal specy pbithe Rregsus nysesd $edasyles usi ng

the heat reBRpAdss RMidufd in Ald HeesOR Ji&1CRQl ed conpressed gas to exit the
pressure vessel through the one or nore gas outlets, thereby allow ng the

gas to expaHawigdtheopressutibesd baeig tofpass butviof gherpsessweyesssk and troiigly then
eppar 2L St B8y gEpy g e 10 caneble of fotelun under the
cause the rdnartenth asprcadfthe Tihvent@pticst is pravidedremethod f@yproviding cobl air
comprising:
e providing a cooling device according to the fifth aspect;
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 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 cleventh 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,



conprise, a wwndmll. The step of allow ng the cool ed conpressed gas to
exit the pressure vessel nmay conprise opening at | east one of the one or
nore gas wothaw®3mso as to all ow the cool ed conpressed gaeTtaw2e09/0nodshe
pressure vessel through said opened outlet(s). In an eleventh aspect of the
invention there is provided use of a dévice for generating high pressure
air according to the first aspect for providing high pressure air, or for
provi di ng high pressure water, or for purifying water or for cooling.In a
twel fth aspelnta welfithespectvefithe mventiar theresis provwdededwmdmilidod ¢dlletiimg widd ect i ng
w nd ener conpri.sing a . rotataghl.e shaft and a vane assenbl | sposed

ci rcunf e‘?‘gﬁﬁ-‘/i 8%9“%?%&5“?&%’% ?’ﬁ‘gf fm({;ﬁdv%u??ﬁ%rablyo‘?@%(?sﬁgs%‘é%fn(%?ﬁ:?ﬁlfﬁg'hat

rot at i onaroiind $ed taificandsapiel o s8d SBAft shahit@btatibn bhtheShant hsseibBf &iuled he
vane assenbl toéonpri at | east one vane, the or each vane having an

ﬁES'
axi s whi©ftignok theshafly whereinthe vane assfantly gsemprisesy  a r ot ation mechani sm such
that when 3 VangasPbnd Déney BREorAHIR VRhY/ havil BhP axil W}Q&g&t@%&s' JutlaRPSirbmon sai d
vane rotates about its axis so that the vane is in a substantially verti cal
pl ane and whetheskafti apdne rotates through a second position it rotates about

its axis b . | .St ogat ed
appr oxi mat)él 3:? %;%lozlgrg?‘?ﬁgiﬁsgfuﬁlght aé sl{?gfa t‘%‘%ﬁ@%ﬁ‘@%@fsﬁg ?J%Foﬁ%tgéﬁ“n%ﬁbe used
i n conj unct i onfiwst pbsitidresdidwwhrid totacyEbott iteatifhsr thanthewiade & ihya smbstantilyy

sui tabl e conbi nati,on. The, shaft be fixed to.the vane assenbly such that
the two corot% (.’all Alane,gds W ntsﬁga%ad'ﬁerf’taé‘?s g’?"‘é’%‘c% SGLNE, PP E rotates
substanti al | yabout itogaizaby abouthg°s abiein THeefifsphnd is@dbndESIIRIYNS BréBYcalR
coupled to a regi gn of eagh vane at or near a proximal end of said vane. It

may conprise appEogimale Ugooe,apiuﬁér_o\‘}aﬁllg‘_eﬁ§%nbl y may rotate in a plane
subst ant i al I phePRBWiR optforksRay'b8dsll nC&j@itioh vAth THRGWERRE Qpeef efhs Wi nd
direction may lie in the plane of rotation of the vane assenbly. In this
cont ext , individuglly aeinodnyrsyitahle gembinatiore wi nd assenbly may be considered to be
t he pl ane innﬁm] ' lL.stal ds of the vanes)
rotates. In the g@éla{}%teﬁg?eh? hé&\%ﬁgg?s%g%g?&egﬁ%gghg&@ (%F?tﬁ%’gonal to the
shaft, this The dxisef the pdrener ofreaclhivate, triag be stbstantialn efthygonat ttthé shaft. however
in the event.that the vane(s) is (are).n orthogonal to the shaft, the
rotating van’gtesﬁottqul mﬁé?@ﬁsln{)é"aé’ l&%ﬁ? ?é)i%Pfrﬁglé?gr‘gf?‘?é?}’ YRS PALLTRRRE as it
(they) rgmbribed end efvhid VehePlt i @mpiigé aichdn May then be taken to be the

pl ane of the circle descrigﬁgy by the vane(s) as it (they) rotate(s). The
pl ane of rot/BtUSEnthgvans assg HRyJRtts I plage subgiantiafly iparallel to theywinda)

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



The windm ||l may additionally conprise a direction unit capabl e of
detecting the wind direction and of rotating at |east a portion of the

wi ndm | | wo 2tain3mach vane when travelling in a | eewar dpdirraaedosmossr. e. in
the direction of the wind) is located in a substantially vertical plane and
when travelling in a windward directid® (i.e. intothe wind) lies in a

pl ane substantially orthogonal to said substantially vertical plane. The
direction unit may conprise a wind vane. Alternatively it nmay conprise a

wi nd di réaedtanadeplkditon metoplvedcl 13 ia tift@apledho die windidill so b tcbeipdpalet 0 t he

w ndmi | | s to be capabl f roaing at |east a portion of the
wi ndmi | | Pf?ﬁgnﬁﬁh]&?ﬁtlalpoﬁﬂ?(%dﬁ%w second vane assenbly coupled to the
vane asserTb"Vhed@ﬁﬁfdlﬂ’%yaé&%sé heesdndaidng assenihly toupiéd 16908 vassalbhyly) - The

second vane assenbly may nprise at |east one second assenbly vane haV|ng
an axis %bﬁde%mﬁ&her@a@ﬁﬁr dins, first yancaassembply” bfThecﬁFmﬂdoYﬁnéfaS%‘thlly ;|ayond

h
vane as s&;@r}ge a@ﬁQ t@nk Q4 @hi A8 %W%e% r;%% Y BhicRBx %SLBS{(:\R, Iy f rIguc

t hat wh vane o t he secon vane assenbly rotates t
poSi ti onarxsmmIOf/mmélomtfaa@sseemmmanctassemhhs and atrotation hmchamam 'Ehé mtalon

substantl vertli ne_and n sai d vane rot e ou urth
o5 t§ orPyialistilbetlnab AR a ik U SRR VR SsdeuRL e LR il

fourth pasitidncakl wane rb@@ahﬁ@t&@p&@@bﬁhﬁt&hi vér]é&Qs ﬂpﬁ&ﬁbsﬁhﬁhllmydvérlh(i‘alqﬂzﬁfe}). Theh
coupllng f the second vane as o the first vane, asse ,be suc
Chat, 1 el AT o THEoEbt SRR LA HRREHeFas BY GPRNQY ro ¢ he
shaf t . T@Eer@ﬁctﬁsdhﬂ@ﬁﬁd FSE BTNt GHRYar® So daRiPdpproahial ﬂyamso%éﬂaﬁ feas el to
the first vane assenbly. It nay be located coaxially therewith. In this

case, thdafxEhe (vﬁunhega)f ithshsesend maneraspamblyrigl thefitsh yanenasserably amayl besudhmy
coincid T | so coi nci de
wth thgthaatxfﬂsésg?%lrt%ltog If%}%%%&%ﬁ%%%&?l bYﬁﬁ&@ﬁ%%@;&%ﬁ? trh g? %{t fFlon of the first
and second vEwresesswknid asembly iney daldecaert Swstaptlpkhy phiallel toTthe fostcoand vane

nbl I
ek e L R L R N
second Vfase aad sseotiidy vamy absenihliep|maly teoinchie. fTHis taxisaoe rataﬁ@mhifythbyvdmans of

a coupling far transferring ro i onal . ener y fro he second vane assenbly
to the qug%r{‘qﬁr%ay Verhypgyde Hﬁal?ead‘bsn‘bfW?H@ Qfth may be capabl e of

rotating in B Iﬂ&{h@%lftr@taﬂd)r[ 8Ethe Mistt Mdt 6ordd vanke ays%&f»o1@§ sRFYesubamstidly use
may do so. The coupling nay conprise one or nore rollers and/ or one or nore
cogwheel RralicheThea preesq Vane @prembily srayvbmlocatedeabrg thinfirshanee assembls-Ioect i on
in the s&%%ngaodﬁﬂaﬁ@fh%fsewnd jale bRbRME Moatdd e B2 1B JalhE a%tlﬂﬁ vane
assenbly may direct alr upwar wards the second vane asse

particul ar tTDwesedend: vane ‘ama‘(bi;}) ma§ bt lseued tmidie finsteyans swatnbly. 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



The vane(s) of the second vane assenbly may have a cross-section in the
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In a sixteenth aspect of the invention there is provided a water supply system
comprising a pressurised fluid source according to the fourteenth aspect and a pressure
driven water purification device, wherein the liquid outlet(s) is (are) coupled to the
pressure driven water purification device.

In a seventeenth aspect of the invention there is provided a cooling device
comprising a pressurised fluid source according to 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 to rotate about the shaft of the windmill, thereby causing



conprising one or nore gas outlets for allow ng cool ed conpressed gas to
exit the pressure vessel (s) and expand. In an eighteenth aspect of the

i nvent i orwoheross7pr ovi ded a nethod for operating a deeCTaRe®mMOSAg t O
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according to the fifteenth aspect, said method 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 thereby compress said
£as;

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 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 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:

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

e admitting water to the pressure vessel of said system;
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¢ 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;

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

e 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 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 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.



The step of allowing wind energy to cause the rotor to rotate may conprise
allowing wind energy to cause the vane assenbly of the wwndml|l to rotate
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Integers of the device of the first aspect are described in further detail below.

Rotor: 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 (i.e. blades of a wind turbine etc. may

be attached to a shaft which is fixed to the rotor) or it may be indirectly coupled through a
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“the outlet channel communicates 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
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prolate spheroid) or some other suitable shape.

Fig. 1 illustrates several means by which the vanes may be kept in constant contact

with the internal surface of the block. In Fig. 1A, device 1 has vanes 10 and 12 set into

recesses 14 and 16 respectively in rotor 18. Resilient couplings 20 and 22, comprising

springs, are set into recesses 14 and 16 respectively for coupling vanes 10 and 12 to rotor

18. In the upper diagram of Fig. 1A, vane 10 is maximally extended from rotor 18, and is

urged against the internal surface 24 of block 26. Vane 12 is minimally extended from

rotor 18, and is urged against the internal surface 24 of block 26. As rotor 18 rotates

clockwise in block 26, device 1 passes through the orientation shown in lower diagram of

Fig. 1A. In doing so, it is necessary for vane 10 to partially withdraw into rotor 18, and

for vane 12 to partially emerge from rotor 18, so as to maintain contact between the distal

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



Fig. 1 illustrates several neans by which the vanes may be kept in constant
contact with the internal surface of the block. In Fig. IA device 1 has
vanes 10 woaodo3ssy i nto recesses 14 and 16 respecti vel PCrUu20a90000883.
Resilient couplings 20 and 22, conprising springs, are set into recesses 14
and 16 respectively for coupling vaned910 and 12 to rotor 18. hi the upper
diagramof Fig. IA vane 10 is maximally extended fromrotor 18, and is
urged against the internal surface 24 of block 26. Vane 12 is mninally
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lover di SOLAR %Ealﬁétgthe Yternal surface 64 of block 66. As rotor 58 rotates clockwise in
block 66, device 3 passes through the orientation shown in the lower diagram of Fig. 1C.
In doing so, it is necessary for vane 50 to unbend so as to accommodate the increased
distance from rotor 58 to internal surface 64 at that point, and for vane 52 to bend so as to
accommodate the reduced distance from rotor 58 to internal surface 64 at that point. In
this 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 by a tube in the block, e.g. a stainless steel tube. The cavity commonly has a
circular cross-section, which is larger than the largest diameter of the rotor. In some cases

however the cavity may have a variable diameter. It may for example be barrel-shaped,
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the rotor The inlet channel may be fitted with an inlet valve. The inlet valve may allow

entry of the gas into the cavity but prevent exit of the gas from the cavity through the
inlet. The inlet valve may be a one-way valve. The inlet channel may be connected to a
source of the gas. In the event that the gas is air, the inlet channel may be connected to the
atmosphere. The inlet channel may be coupled to a dewatering device for dewatering the
gas prior to said gas entering the cavity. The dewatering device may comprise a chiller for
cooling the gas so as to reduce its water content, or it may comprise a water adsorber or
absorber (e.g. a desiccant) for removing water from the gas, or it may comprise both of
these. The inlet channel may comprise slots so as to allow air to enter therethrough
without impeding movement of the vanes.

Outlet channel: the outlet channel passes through the block to permit the gas to exit the
cavity. The outlet may have a suitably large diameter that it does not substantially impede

flow of the gas. That diameter will depend on the size of the device, in particular of the



the rotor. The inlet channel may be fitted with an inlet valve. The inlet
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val ve. The inlet channel may be connected to a source of the gas. In the
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define region 160b, which comunicates with outlet channe .
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160b i's gfnifium (relative to what it would be in other rotational positions of rotor 105) and

region 160a is at a maximum. In this way, a maximum amount of air is expelled through
outlet channel 135 and a maximum amount of air is drawn in through inlet channel 130.
As rotor 105 rotates, region 160b will expand and also will come in communication with
inlet channel 130. In doing so, the pressure therein will drop, so as to draw air in through
inlet channel 130 once it adopts the position shown for region 160a in Fig. 1D. Similarly,
region 160a will contract and will come in communication with outlet channel 135. In
doing so, the pressure therein will increase, so as to expel air out through outlet channel
130 once adopts the position shown for region 160b in Fig. 1D.

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 within the cavity, may not be
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160. Once rotor 105 has rotated so that the air tween those two vanes
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105 continues to rotate, the volume of the air increases (again due to the asymmetric

location of rotor 105 in cavity 115) so as to draw further air into cavity 115. In diagram a
of Fig. 2, rotor 105 is close to the surface of cavity 115, and consequently the amount of
air returned in the direction of arrow 160 is small compared to the amount moving
forwards in the direction of arrow 155. Consequently a relatively large amount of air will
be drawn into cavity 115 and most of the air taken in through inlet channel 130 will be
expelled through outlet channel 135. This will be the case when a large amount of wind
energy is available to the device. In diagram b of Fig. 2, rotor 105 is near the centre of
cavity 115. Consequently the amount of air returning in the direction of arrow 160 will be
nearly the same as that moving forwards in the direction of arrow 155, and thus only a
small amount of the air will exit through outlet channel 135 and only a relatively small
amount of gas will be drawn into inlet channel 130. In diagram a, the small amount of

energy is concentrated in a small amount of air exiting cavity 115 and in diagram b, a



channel 135. This causes further air to be drawn in through inlet channel
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towards the centre of the cavity, thereby increasing the outlet pressure while reducing the
outlet volume. Correspondingly, when the pressure increases, the pressure detector
signals the motor to move towards the surface of the cavity, thereby decreasing 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 the
surface of the cavity. When the pressure at the outlet (and therefore at the first position

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



detector in the outlet which provides a signal (e.g. an electrical or

el ectronic signal) to the notor. Thus when the outlet pressure drops, the
not or i s wognaldoe7t o nove the rotor towards the centr ePpafi/At2e0908088t Y,
thereby increasing the outlet pressure while reducing the outlet vol une.
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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



The pressure regul ator of the device, if present, should therefore be set
to the desired pressure for the pressure vessel, and in any event at a
pressur e woel2ow/dobm7saf e operating limt pressure of theprPpraarwmovssssel .
Alternatively or additionally the pressure vessel may conprise a pressure
relief valve so as to prevent the saf@5operating pressure of the vessel
from bei ng exceeded. Conmmonly the pressure in the pressure vessel during
operation will be about 500 to about 1500kPa, or about 500 to 1200, 500 to
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to 900 or .800.to 10 Pa, e. about 500 0, 700, 800, 900, 1000, 1100,
1200, 13BYHUR} 6“8%33’%%&%. ¢ HeaSelyss GSBIé“FdatGI?‘F?ng‘Y g?tusiff@s%‘wdé AEDERE ot

| east | Og)gPa vetiiolegah bRctliRSichedtoppar &t bwi@érﬁs,sﬁwate@guﬁ%?rﬁbﬁﬁsdﬂﬁ& tygssel .
It may for exanple be befween about 1000 and about 2000kPa or higher_ than

2000kPa, ObfnaRe- (& AXIEB8 the PEEHIre NEssdlo 0p Withip theaprsppessel, tropresesab 00k Pa.
The devi gg shoYk helt8d dBRS PRRSIS Ad8iRBhall dndrdVBrS! tHY BrestirRUE ngé faﬁ& ‘Wetore al

| east as great as the target pressure in the pressure vessel. The pressure
vessel nEPrhpowCie guengne toawhishitbe prasurised gas e synpbisd.uThe prgsyyaised gaexi t
the pres v L.nthi . Sukhi sed. . ' our sefr as a
pressuri glgg%gagéaggdu ;0 g e&yﬁléb%eaggg usg getgﬁla?rh gnﬁ%ﬁéé &?gtgﬁ‘ o}fﬁg goedgl\f/letgg’ for

st ori ng tdmsbusting, geotregynall balan o some\otithe duitable type dd heatingf systep tvpattiogar

pressuri se s, since the pressurjsed, gas nt ai.ns potential, ener t hat
may be rgﬂeceiléggﬂg e StF@qmaP'e‘iﬁ’?"pfﬁFsa hﬁ*\? Puage @EO o'lglfivx!g‘?‘"‘E éf?r%g‘?g'?lﬁgf "gg./yg. a
vehi cl e, c@fiprieqiiphite ag aneataicrage MbteAbl [1GAREDE hedlaY by $olaadneigyPIARisGays OMe
ot her type of engine. C@éexiti ng the, pressure vessel, or within the

pr essur ethgeelas encrgy anay: be sigredsukenpyailable, ad Hawbe ysedras eapres, fog disating
addi i onale GRSGHed Gl NTHETIRARHE | SEmDASy 30 LIRRRLOS hPTERCRAYEY b0 an

engine to ich the pressurised gas Is supplied. The pressurised gas nay be

heat ed biyansfsrringitheabeat epesay ito thesspmpeensedges. Hemiy hgve g seraparatuse Gatrellect ri c,
combust i @rkns&%%ﬁ?ﬁﬁé@m rﬁ&h@g i hézﬂé'iFEooé &?{abf%%’ri%g LurdyPe Of heating
ular the he ?lng system may conpr

system In partic I'Se a heat storage bl ock.
The heat st oflagprebduoe kesselynayobgpddsigned tappply @aspressuneat a fuid alygeimaThus al . |t

be heated b | I p thi th | be st ored
when avabesract afrmanye Bipé ip the eadipriabov ol grisrie! btee S5 o
gas. Theplssaitd Nssely ThBPro®Mirisddss Geyibd Sen asOEf) proxideand Bhuidas prdsaisf erri ng

the heat energy to the conpressed gas. It may have a tenperature controller
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Thus pressurised gas nay be suppliedto the headspace abov _ In an
i nt er nal tosgyaiateragl spage qfrthe pressurg wessell  Thplsiis operatienrthe Hduidas filted ifte thehen

used 1o proyi %saéeh)ef thd ﬁléks‘ar@\l}espélf“\%ﬁl% % then sealed. The headspace above the liquid
is then connected to the device, thereby pressurising the headspace with the gas. Opening
a liquid outlet then allows the liquid to leave the pressure vessel under pressure of the
pressurised gas. In some instances the gas may be separated from the headspace by a
membrane, preferably a flexible or movable membrane. This may be beneficial in cases
where the gas is soluble in the liquid, in order to prevent dissolution of the gas in the
liquid. If gas is dissolved under pressure in the liquid, this may come out of solution when
the pressure is released as the liquid exits the pressure vessel, causing effervescence
which may 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 device



t hereby causing the pressurised fluid source to function as a source of
pressurised liquid, i.e. aliquid punp. The pressure vessel may conprise a
l'i quid i ‘etzofoarn3mappl ying a liquid to an internal spacecofaAtb@/oqoosszsure
vessel . Thus in operation, the liquid is filled into the internal space of
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pr essur eproesking pressieisedogass sbengEharged witletheliguiie th thdscast thesdeviteim®) Bnces

the gas may he.separat rom the headspace menbrane, preferably a

1 oxt b e ertEs SER Shamifalt b STbamRe Mt pBRrBeb s toiaf o mark S IR REREY he gas
i s sol ublesséln Edeh Jfithel pebssir® vedsdigmdyotheh @ eNhin el@salvd whith@br tdiftralidsz | n t he
liquid. |f gas if di ssol ved under pressure in the lLiquid, this nay come out

of ‘sol ut PSree Rl PressYised sgpseto; e infenal etpages thereof Thai tplvssi WY tiReSoTressur e
vessel , gaABSIiRYnBHERLNEERANE Whkbller®y, a%og&%ﬁ%[eglgggcoh&ogﬁbhgﬁse& It

w || be readily understood that the nmenbrane shoul efera

subst ant i al | Ip daorgyebadimentdhe devibestih cotmected doitwb pressurdieesgels.. These maprbe for

enbodi ne riksed [ r [ (0] ted or re

ot essur et fooRlal I3 4 RAE a ldgdlof sGH'cifer s YRRE, HEob ol ui AT

pr essur evaleskadisy to h firdt prasswa yessohis chirsediand acfatdrhinlepvass israpenes siedrébynay be

di schar gi .ei the he gas or | Lqui.d at t sane tinme as one or, noye

ot her pr %lgog'ﬂp%ttkl/eeg‘gsi Pgesgfrﬁ Vﬁﬁeﬁﬁ) ﬁﬁ é’%‘gh?”f“tfé Wf‘tﬁ%“’&gv‘fai‘?p‘rsc}g‘?lh Fioge

pressur i grRidthgast gis avegs epéetedcaliowing thdehdsPadedabov thbiveatéamethkasdevi ce

may be connected to a nmanifold for su_?gflhéisgg he pressurised gas to one or
IHieds

more of PIEEURT ¥esselrte Pressuaieswiti thengass ¥alve is,then glosedragd afighidhave an
i nl et ' 0l |4 t '
inl et valyevibt G obedAlWiRL ﬂll@gva&é?%% ;smg%x AP égséﬁ%%a& fh@ ﬁrgﬁel ed by

internal space thereof. The Vvalves may in sc ments be contr

a cont r opregsureevessela fqyrexgmalentob liwigaten of adjoining land. APHE) waten fram thetfosti ment

t he devi | I | S4:Thes e for exanple

| ocat ed nssléﬁser fé\%gégﬁggﬁ&aakéng’%gg{ergﬁ%#ﬁ’glrv\éagé ern%csi 6%&%&%?%6%?53{9 %eﬁfe)f’t he
first gaslovahy¢hd sdnd@rdssura Viekses to fillewith veatere $dteen sufficibtseater Aagbeenvat er
inlet valve i.s. ned, thereby allow the first pressure vegsel to fill
it v Shprect o SHeCpecohd Fretie et Mbteler ouEvali T2 RS Fecol Tsstiral ve i s
opened, wdshédVik NJosel Canldetidseasid g ValvE NEeadRigeto fhe debend bfe%gurer@%@cl?r & vessel
to pressuris i th thglpgas. The first gas valve is then cl osed an1 aliquid

exit val SREOP 8 Qe BrAdRRRcE rboXRIBF Weehdn gherpeerndhaesspeessttletoout of
the firstreRASS With URSSA! By He ﬁﬁﬁr@ileeﬁl}(sp_rprés ﬁrng%rséeg Malf befl) QibSaRFa 43/:”0'- AS

§ 1
the water fromthe first pressure vessel i's discharging, a water 1nlet
val ve i sdigpharsed of watdreths seeond pogseursyesselissharged and prgssugisechandsteadintd Yer essur e

vessel Mdntios GhlBpR i S0, Lo e B BEEDI P BB ©
the second pressure vessel to discharge. The process may be repeated, so that when the
second pressure vessel is substantially discharged of water, the first pressﬁre vessel is
again pressurised and charged with water and ready for discharge.

In the above embodiments which provide pressurised water, the pressurised water
may be passed through a purification process under pressure in order to purify it for use,
e.g. for drinking. The purification process may comprise known purification elements
such as reverse osmosis, activated carbon adsorption, filtration, microfiltration,
ultrafiltration or a combination of any two or more of these.

In another application of the device of the invention, the pressure vessel may be
cooled. It may for example be located underground, and be cooled naturally by the
surrounding soil, rock etc. It may be cooled by means of a heat 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



vessel is closed and the second gas valve (leading to the second pressure
vessel ) is opened, allow ng the headspace above the water in the second
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vessel has been substantially discharged of water, the second pressure
vessel is charged and pressurised and2eady to be di scharged. Opening the
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conpri se one or nore “of : |'TOw ng teatures:
d) A sealing system in a windmill to accommodate the rotation of the mill head.

€) A dewatering device for use when compressing and pumping air.

f) Air delivery and storage at pressure.

g) Conversion of motors to run on high pressure air at ambient temperature.

h) Conversion of motors to run on heated high pressure air, and an associated

cooling system.

1) 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 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



a) Awindmll systemin which the bearings and/or drive systens conprise
nonl ubricating ceramcs; b) A novel punp systemwth autonatic pressure
control . wp 20teeoads7l ity to punp air, oil, water or otherciilati2o®/ o887
pressure. d) A sealing systemin a windmll to acconmpdate the rotation of
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each pal 1rs crclﬁg Ieggbyarr;legns gf[ a%ggplgxgl (%V\gfe rrol\l/ezi}sn eco%\szvieels e¥c) 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 to 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
8 vanes,or 1to 6,1 to 4,210 8,4 to 8 or 3 to 6 vanes, e.g. 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



configured to rotate in opposite directions, hi sone enbodi nents, one vane
assenbly of each pair (commonly although not necessarily the | ower of the
two) is rwgidioyossapl ed to the shaft so as to transfer PCI/Aanemgpossrrect!y
to the shaft and the other assenbly of the pair is coupled by neans of a
coupling (e.g. rollers, cogwheels etc2P to the rigidly attached vane
assenbly so as to transfer its energy to the shaft via the rigidly attached
vane assenbly. In these enbodi nents, each of the rigidly attached vane
assenbl i mpm& at b2 aggreedo tachratha & ansidmblg dae s danag theedimagibd digobedf t he
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assenbly of which they are part. Thus if the shaft is vertical, the axis of

t he vane@thergr beth ¢fghe aesgmblics.hi some cases this is not the case, and the
vanes may nofL&iRintiogan ﬁ m" h .
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in & Slﬁ)'stantially 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 plane.



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
assenbl i esoanw/psm3ent, these may be configured so that PCliAENOREST7 any
vane of a first of the two assenblies may be brought parallel to the axis
of any vane of the second of the two &8senblies by rotation of one or other
or both of the assenblies. The windm || conprises rotation nechani sm such
that when a vane of the vane assenbly rotates through a first position said
vane rot at esmbm Iinhﬁ bafixed sothe Vahe hdsembmchshat nhetvedl bstame] Bimay beer ti cal
pl ane and wha . vane ro tes throug nd os|t|on |t rot at es about

its axi sIRE it 0"*‘“‘“31%'S ys T ﬂ}aéi h%lnep ligs, ifapore
appr oxi ngdeEisprd2At)aRRetnafi @Y b 8e HA1Ld by Roms %thetr hﬁeahg rfeis ePle?r[IHE'b g Wil

face directly into the wind and the second position wl rectly away
from t hegeaF systemnThiningpyveybenaficial inflecalignewith yerbloy @ro‘feay égh wiad epeqdeadu ng

into theg ﬁﬁ}% ,ﬁpa#, 'bel%%n cidf i fflv Wsﬁe@@}sgﬂ&?s' 15(?%&&’13‘{1%&%%?&&1% rand

subst ant | |zont So as to mnimse wnd resistance
headi ng Bmkigh fwindrspded regmnis ini drilerlte redhice strestes uinsheawtndahlly”l‘heege;annglrﬂl@y SO as

to maxi set are tfie, vane e mexi n se the
col oot 1 Bvasanis AP Radh glfep s FRSuBPARIRmRR Pl Shee TP LhHY
"verti caspeed de&cm(arreﬁfometérp cd_slh;eecavol the @hnhﬂsle géaringp §oMhac the! @atih@ adtbed

const ant daln relative to the hori ont during operation of the

wi ndni | | §¢ u%?ffa"rcﬁf toythe grey ‘Bgéi‘”’ﬁf | n which the vane is |ocated.

Cor r espondi nghe/ roth@dr &RBhAdsm rn‘i"iyef)é cB@pl@d‘ 1Ol f‘e%{(ﬁlt bPBadhNvaMal &Morl AGr a

transverse axi s of the vane ( .€. the axis orthogonal to the axis of t he
vane) i spiogtngleendopk sm@cypm |y may eomprisei & shmp(Thaecawh sayhepmmprisgya Bleevie xed t o

the vaneg ﬁ%ﬁ.ﬁ hdfosit aitt Rt &Qvaq’t?ﬁ' &ﬁf a'é\}agﬁsge% I r{gﬁ?lgéﬂ%?%lc\ﬁ'{ th the

vane asse or vmt east oné o more t han
one is pwéh elnpqmon\lof elnmaaneywmmlonlyrmprdxanabcrm efitheyvane e anthafirextanding, f or

exanpl e ear. s | s_may, be.benefi ci.al |nloca|on wi th very | ow
or very eoftf e &5k he S St iond§ SPTL RS KR vire pRERBl . S
regi ons ﬂomtmhdﬁécﬁamsnﬁnﬁaylbe addd] BoeatimplaracH Vari&l Iﬁﬁ'y%@dnﬁ%ﬁ&ﬂsd ﬁﬁﬂtt)l@tns in

e variable

order to reduce tress s on the ndm | |. The gearjng nay
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whi ch copositiincate with a portion of the vane, commonly a proxinmal end of

t he vane or l%usskela[ﬂe

\?a)l(lte Ei\irs]sqaI ri)?y 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 to 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



therefrom so as to rotate the vane about its axis as the vane assenbly
rotates. Qther rotation nechani sns may be used, For exanple each vane may
be confi guoediogm3tshat it can rest stably in either a horczontedy/ooessverti cal
orientation but not at an internmediate angle. In this case the rotation
mechani sm nmay be a barrier (or severaBlbarriers, |ocated 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
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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
assemblies. 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
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running, defv%e 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
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shaft of the windm Il nmay be coupled to a generator for generating

el ect ri ciwg 20r0/d081830ne ot her neans for utilising, harvegCirmg2009/00asverting
the energy collected by the windm Il fromthe wind. The earlier portion of
this specification discussed various @ans for doing so, and these are
sumari sed bel ow. The device of the first aspect discussed above is
intended to conpress air using energy froma variable or intermttent
source. Jhe gas duk iosexpldsyyel combbugtiviain eddl ér moter odinderd of s elidire. Wheskyifbd

descri bed ab?ve.i s, well suited for use \gl;th su&h a, device. The shaft of the
wi ndmi | 1° % SiesEL SPLTAPE (HY PEtORVRHed: 1o Tk FHTeetlys g1 aompyessed 82f Y ener gy

i nto t heedRMiing tiidgaSn e dJliadésle conpressed gas, comonly conpressed air.
The coupling may be a geared coupling or it may be a direct coupling. Thus

the shaft anth aiether srampledthe pessews sgpseh nray dectouplsdrteidowaten Supply sygiera.

el ongat 0 =3 : e i : SO
hat rof B oeo e sndrgf iy WBL I cBmplRY o e Bl Rt YRl VR By

descri bepressves to, theheatgam SThih may dststeagadoati widld ahg thehpressaumd immyt beonsedfintahe
device o Jirst as tth the w ndm || used to..conpress gas in
a pr essué%ﬁﬁ\}ggé}ébsoc?%ieggﬁﬂgyé? et & B Heans 1% g§t¥voa?egl Ceaﬁﬁéwr#f%ﬁ??'he wind in
the form of moarfirtrsedamgple, thetdoatpresesd b magde akedhd h coolant. AaNthe @ab &l

manner. The conbinati o be .capabl e qf _generating a body of cqnpressed
Gas " havi SRR LB eI ghare b mareief i hEstoff 5 et ety 1 sgmosdob ey - 250
psi, or B adkauéxchiber,CordiRplylOY nhtarad iatAR0cdofing Hdm 30Qdfalvé Q6sser, 1120 to
350psi, e.g. about 100, 150, 200, 250, 300, 350 or 400 psi. This represents

: psi .. :

a consi derapiEsed ay Bgy bsfrewmaddy at pppeanaathiens temperpiuse Allewipg dhisganisy be
coupl ed wi ERGb4A6 M LSure -a.0f NL NG B %msye S.
| nt er nal %ﬁ%%& on en&_’%ésﬂb(g%era?gﬁgéygﬁseegﬂéllégfg%xp@pﬁcs}?gﬁ A gge?dé%g to
expl osi veefmigemdsiont areonditionimgatc. nidieappficatiaiepstemtiallylrepengitnen ifkixpewsivef or
exanpl e di esel. aenerat : : onverted.to run directly on conpressed
gas by e%l)lg%aqfr?g “T%ﬁgﬁl‘ggfsn%iaﬁgt%#gg rﬁ'ﬁ?’h&@c ISee ﬂ%rteﬁ‘g}ou&ﬁ r E‘ﬁil Moressure
vessel may be coupl ed to BriefiDusceiphiph\ofhetBrawihlgss the wind energy is
used to conpress air in the pressure vessel, which applies pressure to the

wat er. Thi s Praferisd embodiments af the presentinyentien pilboewrte desyribesl, byevayi of a
purificatj LI adl . .S or activated carbon
purifi Cg.%dl %ﬁnﬁﬁ(ﬁ&gifswuﬁ ﬂeg?lje{éé(ezitﬁglll'é(a?&? ﬁéﬂﬁ%@%@é@%’{g}g@ééﬂhy be used as a
cool ant . Figsres He tqydsare diggrapnasis adpresentatieas of e devadm wedordihg vib | the padsental | y
heat. I1f. this heat energy is renoved, e.g. by a heat exchanger, or sinply
by nat ur@V198 ati ve cooling froma radiative vessel, the

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 is a diagram of a system in which a device according to the present invention and
a solar energy collector provide energy for running 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; “

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;



conpressed gas may be returned to at or near anbient tenperature. Allow ng
this gas to expand (by rel easing the pressure) provides cool ed gas which
may be uswo 20mwooBssfiri geration, air conditioning etc. ThipeTaypbixaosson
potentially represents an i nexpensive source of air conditioning and
refrigeration which is free of greenhBdse gas production. Brief Description
of the Drawi ngs Preferred enbodi nents of the present invention wll now be
descri bed, by way of an exanple only, with reference to the acconpanying

dr awi ngsFigher Biisia phowigrah showingthermedtiaaigabopaiticn 6f£pmasdnilloas ddssribdd a

devi ce aﬁcordlng to the present invention; Figure 3A shows a view of the
devi ce fP9M above; Figure 3B shows slots in the air inlet of the block in

the devi F%um shotlis A G¥et ﬁﬁot?rﬁ?ﬁ bPitle hBiPo e WikdrUishgivh ik FUIE, 4 1S a
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i nvent i ofigurs Gushows 4 phojogrpply phthe gyindmil Edgﬁcr;begb@rsme@dtlbglae pPlésshemissed gas
source a @Uh%f’?ﬂeévﬂl h{]ﬁ I nvention; Figure 6 is a diagramof a systemin
whi ch a V|ce according to the present invention and a sol ar energy

col | ect oFigpreoM siheweraesnggblé tamedoma blgdefarmseom thewgudmill7 i s a di agram of a

i agram of a sol ar cRAFHP ??%@%?O?w??ae%{%f%@ 8Grdni ci my be used

to heat presgyr r
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di
?Lgvi)r:aggﬁtuwsmféhﬂdﬂyme@fflg}é igglade:t o power a gas turbine; Figure 11 ijsda
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her ei n; |gure oWs a C ser
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A DA R R T T TR
Pr ef er r egbnitbreslt tHE&’@% Sirdd @aling ShB¥Zavity agalikke hir dékdpeWwhié n{dﬁﬁnﬁiﬁg ifg&idgy the
pr esent éggﬁgtlon | ements and features of the device of Fig. i ncl ude:
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 leakages. 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 to seal 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.



1. Rotor: The device is connected directly to a drive shaft powered by w nd
bl ades i.e. rotor 1 is powered directly by wind energy. The ends of the
rotor arewoaatoed3isrt h nonl ubricant ceg@am cs. The rotor ras/A3i2069%00887 in
line with the non-lubricant vanes. This conpletes the required sealing of
the cavity against air |eakage while mnimsing friction damage. 2.

Housi ng: Fhi s Riscpésitiors pefistlrl Yhelesiego gtesblreclsteintis ppoddeal tol meee hteel tube
form ng the inner surface thereof. ‘Ihe bl og)g, 'hs gﬁsi tioned fJE éhe seal ed
housi ng, BREk pecordipg i thegrindsiengy apt & &yendy ¢ § OPPCtRIPTYte FiHEC ¢oithe of gas
f1ow t hr oygh it PELAEM G8em TECIIHIMinsSHE haGBoPbE hBBIsLal Nl ess steel tube of
the block forns the cavity in which the rotor rotates. It has slotted

inl ets an@ out Peessuxtexadyd: bed Bhisomrovidssap | Pigseie qoptrehtwpteandviigh tist he
ity. T i . -
cavily. %cg%%t%’lg sg' gsstoZttog ergfétﬁg 8%@&2)%&?1%{3%%&%%&%%9%%? t?%ég?% ﬁr face is

non- | ubri vanes. stal nl ess steel
suppl i ed miesdurarconttolibné wanvalve mduihasasoe s at ofipekpesturor at | east mni m se

air | eakages. e housi ng, i t.sel f.hqlds the block.in.place and,cteates a
ot oo St PRl I i ts i e St sl D RS et G RERK o o g
supports fhe pmbcHECssbt Sraomerdfl theldetise. VIBY aljustaint of thidelecadvelventheof t he
bl ock, and hence of the stainless steel tube. Th(ﬁ hofusi n haﬁ ground

i nternal degTenOEmaemenbREOVAMRY Py dhe mpvemsnt seArHlst Phé Y P nt

ceram cs QJes&ﬁ’@m% Aeofgsiat el WHiREpastesSiBblecd Rafk haiyobe Sh@aNBd tembends

fromthe Support frame and is attached to each end of the stainless steel
tube, al | oty maydestlaivad esescapeielthe Ygwsplistde noved by the pressure control

system 38. Cavi %&bﬁgﬁid?ﬂﬂ@ﬁ%ggm)%@d&&ecreat ed and varied by the novenent

of the bl ock. I'n relation to the energy avail able from
the w nd fithetdeeicdis ueedshabtmpihg e odulapoiig donceanpy bt eddedAtsremiavg | oaded
adj ust nent bal ances t.he tt%r ssuge on t.hetbl.tock[. 5. Ei rgtvi osg'l'%{sor% adj uster:
The rever SQI§HEs EIEMEY £ O S, B iPHSE 1 4 FHTE§ i Bra&k adcordi ng to the
w nd ener Bﬁbvﬁﬁd ihShébioceAndYhd heusiigt dt ehe i@sdraitief of e dieidecTheylies is a
pl unger system for contirol lin thg‘ pt?si tfi on of the hJ ock. 61 Pr essyre.

val ve: Thimechingd seastogllprdesiniet apd Avtieof rgrummedigas nihey ayfsR feisdso as to

control theuQbiHestdoRbe BRMNIR 11 rotdiRndRhER tor BYURIniRingSBe valds 2D @&S@%rt 0_a
pressure control “one way val ve which nmay be set at a fixed pressure. 7.

Bl eed val wategHihesq are ghawi theltige-GAcomt 3B the variation in position of the
bl ced val v, |t RTaag P e B O e R ey for
a parti cubaler auivodd wparessate durimy opeatcondfitiod device Basswelep ghs pamdhsindéie bl eed
valve may tob‘ﬁuar c?l}tféli.nﬁ%sct: %rfat Qeesigned to fit into slots in the rotor and are made of non-
lubricant material. They are spring loaded so as to maintain contact with the inner
-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
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 inlet are clearly visible. These are required to allow ingress of air into the

RECTIFIED SHEET (RULE 91) ISA/AU



inlet or may be allowed to escape to the atnosphere. 8 . Inlet: For
admtting gas into the device. If the device is used for punping air, a
dewat er i lyodew/mmeaismay be added to renove noi sture, rai nrRaETAU2ed9000887 oM t he
air prior toit entering the device. Slots may be provided in the block and
the housing at the inlet and outl et>af the device. They are machined so as
to allow for inlet and outlet of the punped gas. They are al so desi gned so
that they da not inpede the rotation of the rotor by admtti t he vanes as
the rotavityrwhila dlowinhdsspenglosdedwancs OFfiggotos 0 chiinggto @’.tat‘?/ﬁ € spring

| oaded; ¥ apes; MRdes hOlocEXR B Son-RbriBRRckHBLiL SRMces GEAMCpbPidenser to avoid
wear, rotate during operation of the device and sweep gas fromthe inlet to
t he oufiiction rFatise verile stilgirgvidihgtan 4if seal. nkhws gioptlsbrigant heingdt BieddRd are made
of nonj.ubr i t material. The [ : mai ntai n cont act
with tHe° Wﬁtﬁz& U chreemc(ﬁy °p %eﬁgﬁéﬁﬁ%%ggqg%dgg?gtgﬁl %%tfi%al{._a%& 3 the foll ow ng
i ndi cat i ons aFg03aphe folloAdng indicatibid dpely: B3 - non-lubricant naterial C3 -
pressure control D3-high pressure flexible hose E3-air to pressure control,
one \/\/as’/s‘?’\‘?‘aTQ’éf.OtP‘?‘?‘b@rm%é{%’g‘ﬁ?te F3 - pressure air for control G3 - pressure
posi ti @RANG;HR or oiRMERERS bélfedings kibEife: aidMl@ AaMButtt op vi ew of the device
shown in Fig. 3. In Figure 3A the slots for the air inlet are clearly

vi si bl E€3AThpssesue adjpgment ed to all ow ingress of air into the35a cavity

whi |l e | , oW ' : the rotor to continue to rotate.
Fi gur eﬁéﬁx \Qnﬁggnl%{lgg?%ggfggg%ltse)&%ggg}@?%%%g%non-I ubricant ceram c surfaces
used t &3pr-opivdepdiotfof piesturomovemeatti on while still providing an air seal.
Thus n%\?v-él ubriﬁ‘%nt Iiniér;r%is used in tine with the vanes to renove or

r educe I'néar "YHHPFSHICET SR el i minate | eakage. In Fig. 3A the fol | owing

i ndi catdagns napdibticadIAvipd. Intingoiithtvaher tomrevenentarB3ad indtep leakagsut | et shut es
bolted_onto tube fgjrusair inlet and outlet C3A - pressure adjustnent

3A — pressure adjustment
I3A — stainless steel tube
J3A — non-lubricant bearing.

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 botfom of stainless steel inset

D3B — thickness of inset

E3B — diameter of inset

F3B — slots 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 cavity 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



D3A-air inlet slots at top, air outlet slots at bottom E3A - pivot point
for pressure novenent F3A-non-|ubricant bearing G3A-non-|ubricant |ining.
In |ine wohlowzmes7t 0 renbve weare and to stop | eakage PBAVAU2pIvDEIST €

adj ustment 13A - stainless steel tube J3A - non-lubricant bearing. Figure
3B shows further details of the slots3bocated at the inlet and outl et of
the cavity as described above in Figure 3A. In Fig. 3B the foll ow ng

i ndi cations apply: A3B - vanes in unit supported B3B - air passes C3B

- sl ot s chuit sippdrothe 3ankesb@hé siotsahaypbafomned tn &i @edrt, s atstdddBss-stédhiinssniegss of

I nset E3B -di r. of inset, F3B - slots.cu t top and bottom of inset to
al | ow ai " I‘B\akﬂgltﬁﬁthagﬂlﬁﬁ’a}of" ;g%’é‘§eﬁi'ﬁ’éyl f’ls“i?éﬁficaﬁ’éyt i on of Figure 3B shows
a cut-away Ofightee SRWstaydiagiami GTahERYARAGIH witldmill RO GHictPnchipBratddVd device

propell ed by the rotating vanes. Thus Fig. 3B illustrates sluts cut at top

“and bot t#ndeseribad hpver The gviadmdlymay, be nesty Bearsfaruping: enargie ty anessiergihe
S10tS MyordEe ORI Bl dftRithres Of the Windlrdl B £554 Mol | Nsert, as show i n

the left portion. Insert may fit Insi the cavity. Figure 4 shows
a di agr ath. of Puthp: thischhsdfeen dedonitied arli@) withi referénce dn pantistlas teaFige\2 amd dis

describ abagve. The w ndm |l. may be used.to transfer w nd ener tg an
enor gy <t BquTR PAtLE SehsicPaada viee i Sohyf o rihaitine AR b 2

i ncl _udel:orZﬁherlﬂmrfﬁsF_ :bytl’tzlézmsgﬂgoﬂnipfﬂssdﬁlgﬁ@belﬁb p.?ﬁlb.}er, with referencetienrn i oh
e capable oA fHPAERAY, sHitem: daRevaioiny Sevion avided e rapotiaa oY

conpr essegmairprior &Mt lehRriRp MR inke of gh1separation system A dewatering
device is provided for removing water fromair prior to it entering the

i nl et of23punindmill bearingsy Genyentigaalrwingsill bearingsfeniesationi and thiust prflie ngs
for rot ghlipi A GiahthitPbe lfjk@ll]&cgcg bg:l)lh}_l-ll X rodfit 5dARhEs JRH 0% oh SRRGRA M mic

non-| ubricant bearings s ricant ceram c bearings or
f | uor oc drdaungswi fuveocattwngpolAmeiHy. gc BRFE)cdatal ieaysgs.

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
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 flow tube: This is provided for taking the compressed air 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



24. Non-|ubricant bearings: Conventional bearings in the head of the

windm ||l may be replaced by non-lubricant bearings such as non-| ubricant
ceram c beaenimge3wr fl uorocarbon polymer (e.g. PTFE) coatedueardoosys. 25.
Sealing system A sealing systemis provided to allow transfer of the
pressurised air fromthe punp in the W/ndmll and allow for rotation of the
upper portion of the windmlIl. 26. Non-lubricant bearings: The pressure

i nt erchange system may use non-| ubricant bearings as descri bed above. 27.
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corrpressed air. Air fromthe notor .g. fromt linders, is able to

pass out Pige 4hosyvessrompresserhaiaite ptﬁawretvesssl 42zr=@s<bqa¢rebeéowlmm Compressed4
ensures Lipglnf ﬁ%ss%?é (&6d @rlﬁsﬁé{r@lscgon%}red to heat exchanger 48, which is coupled

to solar heating system 49. This is described in greater detail below with reference to
Figs. 7 and 8. Briefly, in solar heating system 49, solar energy from the sun impinges on a
lens or a series of lenses which pass the solar energy to a thermal storage block located in
a vacuum chamber which is insulated on the outside. The insulation reduces thermal
losses, and the vacuum surrounding the thermal storage block reduces convective and
conductive heat losses. A suitable material for use in the storage block is high purity
graphite. The storage block may be capable of storing heat energy for up to 12 months, or
even longer, enabling the energy to be used when required. Commonly the thermal
storage block is maintained at a temperature of about 1000°C. A heat transfer bar is used
to transfer heat energy from the thermal storage block to heat exchanger 48. Heat
exchanger 48 is used to heat the compressed gas from the pressure vessel, thereby
increasing its pressure further. A pressure regulator (not shown) provides heated
compressed gas to motor 45 as described above with reference to Fig. 5. Exhaust gas from

motor 45 is then exhausted through gas outlet 46.



for notor 44 is delivered frompressure vessel 42. Fig. 6 is a diagramof a
systemsimlar to that of Fig. 5 in which the wind energy provided by the
wi ndm || we 2swppBmsrent ed by sol ar energy for running thecmxmnosioodsrg. 6,
windm |l 40 has air inlet A and is connected to pipe 4 1 fitted with

dewat eri ng device B, as described abov8 in reference to Fig. 5. Fig. 6
shows only a single windm |l 40, however it will be understood that several
windmlls may be used, as discussed above. Pipe 4 1 conveys conpressed air
to pressure VThssgiter® shawndedigs. Beahdeargrovdde faothermanmg @i mhofor G1%H wikssur e
vessel 42 in Fig.,,6 is conveyed to heat exchapger, 48, which is coupled to
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increasing its pressure further. A pressure reggglbator (not shown) provides
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5. Exhaugd fsachte0 i € st ey gh I 46,38 The
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gener ati gn. V] I pon di oxide that are
comonl yﬁglggfg}agg é%’{t@rag%] #%effipﬁ%é\ﬁél% ggatt?r%ﬁ%{?og .pq&egﬁ£87 shows a di agram of a
heati ng syst €olledtiontbloely(43¢: usedThisn ishen®igsoéna ofmaterigl Wwith ohighathermal
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and anthracite, which has high heat transfer capability. )
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 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 to 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



Heat storage block (62): This is filled with a high heat capacity materi al
such as anthracite, preferably high purity (e.g. >99%Ww, or >99.5 or

>99. 99 . Wbizsiov®3rsounted in a vacuum (pressure | ess thamrcabanvodootear, or

| ess than about 0.5 or O Inbar). Being black, anthracite has favourable
heat radiation properties. Collection3Block (63): This is made of a
material with high thermal conductivity, e.g. a conbination of copper and
anthracite. The collection block is designed to collect heat from heat

st or age blook cofiiprisesda thighnbéat rcapacitlyosubstahcd faxnsdaepld highgsurfit .anfhradteaaspor t i on
of the tg% S%%f %(ée of collection block 63 is capable of contacting heat

t r ansf er ‘6P G 8VS: Tenperature control system (64): This controls the

transfer of Hbarmhé@gtqs?mgfsym@bb:ection bfhee K116Ws tfer heanghfferbiemk 74,

i.e. from heﬁt storage block 62 to slave bl ock 68 (see_ below), by raising

and | owetlAYRP!AgkaeS torabeat iansien fipd sthe syyerms Copmanbatie pipingphivsiee 69 ér mal
contact BabuIed if Qhibioes. i@%si@&datﬂ‘ivéiﬁae?ﬁ%rﬁion%ﬁ&lén;é P)r%'ﬁlagg.a'
65): Th o] e ri

i nsul ation ( e non-contact Surfaces at transte ge 6 1 are

heavi | y i nsuHgatdtaansfersRuidrinlet{H)nal t herFh allayestos theTentnyarfat heat tranfiferst ment
t ; [ S cont.rol ] f trol tem 64
oo et oNOU (eALHGRB] Y e i SREHA DR BN ARG AR LN oy ot em

(67): Thassdescritpedi indéig.a6 fondearrlg aeaspicised gde Yorcenergy. teansfer ahdonsonigp) &, f or
nmeasurin th% teg) ra urfe of s{l%)(.e bl ?ck 68. It .also copprises a signal
coupl i ng™ GY P&ty COLYHRNPAF A RGRMBE PB fY BB FUSOGHIONNG ORS¢ cont r ol

system 64. SHayermsFekfwidQutlet (13: | THehaieARl | heOURIMSRr t Auid aisdsemheld OCk 74
for receiving heat energy from heat_storage block 62. It is thermally

2 y
coupl ed PXhARESPIRIRE RSB OBitiPRgh @YkTkm 69, so as to heat a heat transfer
fluid in th Lty ' 3 ing a
2fnsikatoRT2)! mesvaemuhxléﬂcgg@ﬁ% bi3cR GYRCHATLS g&ggigg{sg ol

metal casing, preferably an insulate casi ng.

conpr i sekousing gendirationscarp Peovigeds fop snlgh @ ahd putdst iipoeasttp ghlowudat framsferhr aci t e
as descr} o] t (69): This allows for heat
transf erh rﬁg(r)n S %%‘él Jﬁ%&iﬁ%&gg%gggﬁgﬁ%ry%%@? fluid in the system

Comonl y t helnpiepimglafonyy3): Slav@Oblosk édbmdg drve ndditiovsl insolatio® Snsidd thes

IR B N ER TR S S W E T
l'i qui d) i nt oTEdiRfdraAécleanandss RidesipedtHcesPt hddigronebli@st 69 atiddrdmier e used
as described in Fi 88. I? g (grm&eait i rr;lg a conpressed gas for energy transfer
and/ or Sttoos,l@@el?log}? ommonly made from a high thermal conductivity 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
is 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 system 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



It may be used directly for space heating or for an air conditioning
cooling system Heat transfer fluid outlet (71): The heated heat transfer
fluid exiwe omato3michange pi pi ng system 69 t hrough exit p¢TAU2b0Y2008BYI ON
(72): The vacuum surroundi ng slave block 68 is housed in an insul ated

housi ng. Penetrations are provided fo#0inlet 70 and outlet 7 1 so as to
all ow heat transfer fluid to enter and exit the heat exchange piping system
69. Inner insulation (73): Slave block 68 nay have additional insulation

i nsi de tdystenn6 bymudaastbPinldt G0, dnd is hested eslitqiasgs throagh ddvebleclgys,|eaitips from
t he sIavghbl ck T;ansfer bl ock (74): This is designed to accept heat from
bridge 6 OPPS er it to slave block 68. It is comonly nmade from a

hi gh t her mal Figoredista dihgrim"etatyol 2t lenerig® lcoBEROR a8 GRRHLY systeinl WRich @fayG bon
(e.g. anthracjite) in conbination with one or both of these. It nay be at

| east patsedl &0 heat prasayired 2ps lidipearaomgies the lspting sysiemn descaibed phaye in Figadfer. In

oper ati on of g shaabt pggt. VR hfpHs S RNE 8 l'&i%k&éiss%' ash@%cﬁ§%%§%y%n06rag?

bl ock 62 is trarisferred to collection 0 which I's conmonty partially
enmbeddedndan thyl sueface of heat storagedhleck $ii. dlagh storige ddadkodl sl oount@Bon instilatadsf er

bl ock 74 : i e fer _block 74.transfers
the heat Sl 82, 8lg Aiishd Rdie-(pROE) Rhiorl S35 EhBefdl alehple

pr edet erddsordlsbdt witherefdrenioe (oWRigc!7 alsover ddaintiny 8% ares cadstruetep efiah U high
adj ust ment _sys devi ce of thernmal feedback

tem 66), the thermal nmeasurin
oyt om eeapriardatd el BelR ngrady St Shrl o Birgt AuTne
control EyAlsRMEAbIbek BRhaEa ReAhg WhiRsdoRiprided @Ig@pﬁee/c%oh@oﬁﬁ;sﬁ& dr'\@nieher mal
connection_between coll ection block 63 and transfer block 74. Once the

t enper at¥ndap malqriakeHpatodrrage bipdkpgl has soja isaergly ageaiserns-héen e msar teur e,
the therypd OBEIHICh MehsHRMS ?cg:}ll?ged} he Eé@lviﬁ%ﬁﬁ%&gy’ﬁgmeﬁ%fié gﬁﬂ{nﬁglz ‘o

tenperature control system 64, causing tehperature control system
| ower heatde fremgfuse ciysiatlips sephats, wish agfugityrof atdeash abortl 9920 optinmally 3985t ween

1 ect i orodunc : L ack 74, Ln.this fashion sl ave. block 68
7S i S pecroart o Oankd B Gl el b, ofudedhBel PR Pt BB 2 or e
Heat tr aabeleris providédaotansfeiiaat fremdieangyerape plook 4Oslayesblock 8§92 Hoat trewsfa of

inlet 70,. and is heated as i S t hrqugh, s] ave block 68, .exitin

e ough 1BERSYSH SEisgt Bte sl BRF 3g: o deac Bt elefegd Bis faoren and
storage Sii®d BIGLB5 G midBited On dsRthtéPmbERIngd 8716 Wiihfifide Bariductive hda€ WshQr at es
the heating system descri bed above in Fig. The system of Fi

7. 8
conpr i segometiavesblogk Syo Jeinpsraturs optrphsysiem oi&is prrvidpgd @n_cqulmgm hepte
surface tgatnsfemnisﬁ@d& SR g bR ko stEe@blotk 85 ARRLAR WithlrefGe RS FES 70N

i nsul at e
above. Heat storage block 81, slave block 85 and heat transfer bridge 84 are all located

within vacuum chamber 89, which is surrounded by insulation 90 so as to minimise
unwanted heat transfers from these components.

Operation of the system of Fig. 8 is largely as described in connection with Fig. 7.
Solar energy is collected by lens 80, which delivers concentrated solar energy to solar
energy receiver 83 of block 81. Thermal energy accumulates in block 81, thereby raising
its temperature. The thermal energy of block 81 is transferred by means of bridge 84 to
slave block 85. Slave block 85 is maintained at or about a desired temperature by means
of temperature control system 88, which raises bridge 84 so as to break the thermal
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



nountings 82, and conprises a high heat capacity material such as carbon,
or graphite, as described with reference to Fig. 7 above. Munting 82 are
constructwa 2broomB®7hi gh strength insulating material. Secraal2eowmossri al s
include ceram cs such as fused alum na. Heat storage block 8 1 has a casing
whi ch conprises a copper/carbon conplosite or sonme simlar material. Heat
storage block 8 1 has solar energy receiver 83 (on or near the surface of
which lens 80 is focussed) for receiving solar rlergy Recei v 83 is
commnltyﬂ\nﬁﬁdélwd FAYpIF examplet b theneopraise 28S WHEh 15055dr it @gog B9F 1 east
about g%dtﬁr@ ly >99.5 or 99.9% on a w w basis. Heat transfer bridge
84, as desc wi'th reference to Fig. 7 above, is provided to transfer
heat from Hdat9 &meeg@atbﬂ snppl}fc&ysglrawmtﬁllmg:ﬂ@ the preprinventips B Fihidpi ng syst em

86 is s nt ] 5 7 above.
Sl ave lf?é%ckcaé% %“%X% Clr%\n 5}&\% Sly?\s at efé&l‘hﬁg@\{a‘f‘ér i V@%%tﬁ&% ﬁrﬁq %gh(gonductl ve
heat Imﬁaﬁdpﬁowhsﬁmmtﬁﬂtmcaé thai[emtmartaﬁkuseemﬂytthmh1rwb}temh£8 and provi ded
to cont t he {1eat tra sf&r from heat Stor%if& q & to sla\S/e bl ock 85,
as desc ?B"é‘l&?rw Vi§ PERET G RIORHEE A L ERRAY i relsessy ABd hiYRESB1, sl ave
bl ock 8feQdyAe@hiry B EREend h Fge ﬁ%oﬂrg)ﬁesééd aik O¢ ptoRiiedi Byhi deviae usim chamber
89, which is surrounded by insulation 90 so as tqQq mni msg?émwant ed heat

t r ansf edescribednpreriosdly dapipehosnt B Figpdp-at hioromPprepsse ay 5 BwpHEd (9 §7°8 i s
lbsr ?el Ypr uf%ﬁie% ﬂ?%\gﬁldhnaﬁ%@?ffﬂtﬁé?&v%é Ehercg of &-bod9! ATwRALEPY aldancol | ect ed

lvers concentrated solar enefg oy to solar energy
recei vehak@fﬂwf etsl brthegonditheshewn émBiggy, Becimvalet keeding totheckitdend t her eby

raising it s t enperat ure,. The Y ferred by
means of “bri & & OYVbngsﬁoén\Péesos%ochgfn?%ﬁg%et a@%’oﬂggévgégﬁ%]?p%%%?og%d at or
about awstes bﬁtﬁ}dvéleérmrthituleﬁanllhe arandveot opempbe aztatﬂr encpniivelis slpsedem 88,

conn ct|

whi ch raises, bridge 84,.s0_as ‘E%%k t he tc%etfx beé‘ween

st or ageP BV BHiRe gV A eieri et ‘@ RAFFER et SABRTEARS raér Fse bl ock 85
ri ses ahauediheirdashi fAh&LIREIIAIHI0E thetaflk Hovesthbhbageuiidvate @stht O
re-establish the thermal connectign when thg}terrperatur&@gé&sl aye bl ock 85

drops bBltegystee. &éb?rr RASESEh 6F HedHier st @S BigddRes B etvE 4eThedt ener gy
to a hegt fsrﬁc'aﬁltrﬁlr fdrhid AR GH t?@%%ﬁ?h&rﬂf fHeNs Q%Ed bh@nsd fhicPicRirthg system

86 so as to e heat transter Tluid. The heat4 1 transfer fluid may
for exav@texsb@mhgllmqabbsmerg@mvﬂw dhdy 9fw&§tprﬁnﬁgﬂd6~ﬂ*8}efﬂ&mm ng not or

45. Fi ghaém% tﬂfﬁ? \Q?ﬂcg E}(ljto a"é?%ﬁfc %%ﬁteﬁhaa%ﬁ%léjle@tgnatnﬁ tguﬁcels%]%? nventi on.

In Fig e5et val ve systens contro ter in
when t agk ihdicedby tl&mﬂoailvral\&'s 1ﬂﬂmuankd),emetaa“n¢alvestofthb left hmtdetatﬂha&tlllv\hen tank
's enpt y10gehzc(landalthg W\g?elr\égtrg lvgl%g?o ﬁleqeft 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 desc;ribed 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 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 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 pressure water to

households, villages, farms etc. This is of particular importance to farm irrigation

RECTIFIED SHEET (RULE 91) ISA/AU



the water valve opens - first the pressure air in enpty tank is rel eased
and in doing so cleans waer entry tube screen. In Fig, 9, conpressed air is
provi ded W9 2a10degisce as descri bed previously (not shownPCm/ARI2009/009887 The
conpressed air is supplied to tmo pressure vessel s which are | ocated bel ow
the surface of a body of water, ﬁldanr | ake, river etc. In the
condition shown in Fig. 9, the alr va ve leading to the left hand tank is
open, allow ng conpressed air to enter that tank. This valve is coupled to
a water GhRFyY ulﬁﬁylll‘ﬁf'ed @8611 Rk fieNaldd g ifishorY @ﬁ%@y I BRREE syddlf ofgigrg entry

val ve is close preventing water entering t ank. Under pressure of the
conpr esséchtrmes J,n pargculert doubleracting valey‘ctsysrtqnd Theskaliev whatan té enieethedeank of t he

t ank thr non t.ur Y. sses out
of the fi | 311 &e?e%e ge enpﬁlees@alr gs tﬁu%‘# 5111& ‘i{ﬁo@ a%t %nemjt %1 " bg‘% g%cur ring,
the air \pﬁédé&:rﬁlﬁleﬂﬁﬁies@m@m: ghetoat 7epk) wlaenothemﬂlaﬁﬂﬂ ﬂ‘l.ms whtes tapitisy val ve is
open. This enables water fromthe 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 enpty (as indicated by the 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 punped fromthe right hand tank through the non-return val ve through the
filter to generate purified water as descri bed above for the left hand
tank, while allowng the left hand tank to refill with water. This cycle
may be repeated so as to provide a continuous supply of purified water. The
avai lability of stored wind power generated conpressed air as provi ded by
the present invention nmakes it possible to use high pressure air to punp
wat er at pressure without the need for electricity or diesel energy.
Aspects of this include dual heavier than air water tanks wei ghted so that
they remai n subnerged when full of air and fitted with a val ve systemt hat
permts water froma damor river to flowinto the tanks by the specia

fl oat val ve system and bi-valve systemto allow the water inlet valve to

cl ose 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
provi de high pressure water to households, villages, farns etc. This is of
particular inportance to farmirrigation4la where unpolluted water is
essential and is in short supply. Thus the systemof Fig. 9 features in
particul ar doubl e acting val ve systens. These allow water to enter the tank
to which they are fitted when the tank is enpty and allow air to enter to
reach a

RECTIFIED SHEET (RULE 91) ISA/AU



predeterm ned pressure (e.g. about 70psi) when the tank is full. Thus when
a tank is42 enpty, the air valve closes and the water val ve opens. First

t he presswoiemhoaisy in the enpty tank is rel eased and i rCEAU2009200887 Cl eans
a water entry tube screen. Figure 10 shows a systemfor operating a turbine
according to the present invention. Id42Fig. 10, windmlls A drive devices B
whi ch provide conpressed air to the pressure vessel to which the devices
are connected. The pressurised air is then passed to a preheater unit,

wher e i temptyh@dd gl valveh@ades dndithe e UGdEE bAdR! Firtt theerids@&dSair id thes t hen
passed to a heater unit. In the heater unit, clean coal or sone other

sui t abl ecPpRy|tanksis selpasgd padiingdpingsq ib clearsa water entry the sereemr bon di oxi de rich
at nosphere. s 1 hest N @M dntibpom t he
devi cos B | MBS, HESHINAS, sy Rei Bl obc iR SlvoRllie Y B PRt iR
may be dinsEigadgewindonillsray dtive dedcest B which prevjde geroprebsedfaipicathespresthe heat ed
hi gh pre e aih:hsathen.passed | re the pressure of the air
turns t h‘ZeSS? éulr Si kr@}thhhee gé/a}g g %ga Oégecg?&r' uglgéngfeas%eﬁ haelgg%gh elnsparsé?du?%ead to

t he pr ehpeheaterwniit, wherpitdk daited bg heaeprasp@dusddr lates inlelscpiobesd. Rbowgen | n

t hi s manner he wi nd energy, harvested by the windmlls is used for.

oper at | BS54 EPr Bi Beater Yt H‘géaﬁ%?ﬁt@ﬁ ugy f’%i“?ncﬁ%lef’h SORG rq{l_le.rl;qu&alplg éﬁl Shows

t he mechggifiatedofrisafol Bovide hdatMrddachrboR idkess Fitlh afndyphéeNThishe usdd do 1S
designed to operate at w nd speeds of 0.4m second due to the fact that the

bl ades wh@htersompresseband nrehcafeadpinfromdhedeviess B-fe dpisgise; bacagor dioxided by
the taily amggw&@gmobied Nt &fr%f%ef%%ﬁ,} %’rhrﬁh)gbe hded toghgayur%%r{)m(?rgat op

rotating bl ade section (vane asse I's centre ting
bear i ngsplantst Hae heatad kih pressure aifis shepepassadgotahigriing whareghe psssiise pf the pass

its ener o]l L€ . L.an, (v assenbly) .. Ltem 120 is
the | owezrgy S]Erg%éﬂégtg%:tﬁ{% r’]l‘h? svgagfet lgé(; eéiaa 1? ggﬁeﬁ%e%g}e%& rlls\;g,"%g}?gft% tl\}&,'Prg eaFg%rr mts
it to tuunit for prehedtghd compiesdetl aihay dasribeiabove. huthiemandd, thet windsenkgdyt to

right. This connectian,tq the in shaft allows ene frombhoth the | ower
and. uppebarBriP b Y ingRillsds Hsedrior epereline fRrRERVERAFEN f5R Pedem wefidm 130
Is the twpid. ne bl ading driven shafts are transferring through 90 degrees

due to a cam system (note shown) attached to the tail section and held in

posi tion by Fighre Libshazes tha gnastanics pperatipp avhar windmill rag eleggringd tharein. diheect i on
uni t at t @AhRdidsEnbd ® GFEFAR %P Wil YWreldlof 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 blade 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.

e Item 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 Item 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 to face the wind.



I ndependently allows, through the cam system the controlling of the
turning of the blade systemto face the wwind in line with the tail control
of the wiwodnidoos7f ace the wind. 43 Itens 150 are specipali/ammedootssycat i ng
rollers attached to the body of the windm Il tail casting which allows the
energy created by the upper blades sedBion to be passed to the | ower bl ade
section. Item160 is a wwndm Il tail casting positioned by a

non- |l ubricating bearing to the central shaft. It internally contains in
bot h upper aned [lener 150dire specidlanosiubtiestinghirallers attpched t toothedbddc bfighd he

wind by the windm Il .tai.l section 140 which control s eir positipn. Item
170 is a rotati ﬁﬁmﬂ’é‘&ﬁ ?‘Hg c%%@lge‘ﬁﬂ\ﬁﬁiagﬂwéé eﬁgerﬁﬁu‘ﬁ?"éﬁ‘i g?’f ﬁélppafpi’@ae% he

wi ndmi || frame pestidd ©heisded 6 1 Iérthladd debiBnl80 IS a cover system
attached to the tail casting 140 allowng for the protection of internal

oper at i ng conporitsit 46@ ia Hindspllfgil ccasting nositiopediby @rndpoubricating beadng fght f or
t he bl ade secti I

attached to t hquf i"?/netF agﬁgﬁqgflﬁ%r\?\n %Qﬁfﬁ% ﬂjepéztgﬁﬁ) gﬁy%(?%z%r%gﬁl a(t}%renr ation.
Fi gure 12 shows sastemowhich ph positjeradnfacihg tthe wimhtly dlie tirdnmillntditi settiohbth i n

Fig. 11. In part} | h f.he non-lubricated rollers that transfer
rot ati onal eneré&/ﬁﬁg%@%se&lﬁ%m%?h%ﬁade assenbly to the | ower bl ade

assenbly. Thue dten bh20 isppmtathigdsariag sysidm which @indse mourited bo thenop@fdhg ect i on
(as viewed from ab veﬁ the rallers will rotate in an anticl ockw se
direction (as vi“‘é‘ﬂgﬁu fame aositiping e Wind-ner eby driving the | ower bl ade

assenbly in aa gfhi ¢BOGKW oQerddysREt hithbdo YLl LabtiM 40 aNEWing Br e
windmll, in use, is providing energy, for exanple to a notor, a generator

or sinilar, enedggtestion@finig Fratig componenie and plieneing derlies rptatipnibpth shaf t
coupled to it, %&@'#J‘H%ht%?fh@lbl I8 staQrns suppl emented by energy fromthe
y. FI 13

upper bl ade assenb | gure shows a phot ograph of the wi ndm ||
descri bed her i rfor [cantrdleputpesss ashrake kystanw,! 99 meayt be attachappethe diivovkaft

"left", "right" o e’ nd-.central”) are taken to be with reference
to the phot ograﬁlﬂgg’én ﬁg&%ﬁon&@e&v&h‘?\%ﬁ ?I?erla*n%os?‘tv\o bl ade assenblies, an
upper and a Figuer12 sifowcha doser photopeiph of tHechdadtoditlee windafilehowe ikl Figedtj ons.

Thus e uRREL RS RERLY densonti el e o tatate dn, 2 chopkilco dht et on as
count er Chyek Mae dikdrailyi t8nth@Jowered¥ade hdseMbly. 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



above. Thus the upper left blade (part of the upper blade assenbly) is
shown vertical, and capable of collecting energy fromw nd blowing into the
pl ane of wbeophosmsgraph (i.e. away fromthe viewer) as PCTIARI@®/®oOSSNt 0 t he
pl ane of the photograph. The upper right blade, also part of the upper

bl ade assenbly, is travelling out of tie plane of the photograph and is
oriented horizontally so as to present mninmal area to the wi nd44 (bl ow ng
towards it) and hence mniml resistance to the wind. The upper central
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wind to rotate the shaft of the windmill (whlch 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 after 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 left 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



W2 is a right hand bl ade which repeats W, however travelling in reverse
dirction due to the drive system between the main body units (vane

assenbl i esP;20ldBo3rsd W are held by tail Wb so that the mciriaAthamawodsnt o t he
wind: the left and right hand rotational blades pass each other quickly to
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position, each turns 90 degrees allowing themto pass in opposite
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retardation. 46 Cl al ns: device for generating high pressure air, said
devi ce CW\{egtpqi,glerofoﬂ 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 left blade so as to provide additional
energy to the upper blade assembly. This enables air impacting returning (horizontal)

blades to be used efficiently rather than providing retardation.



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, waidiovoosmrnal surface defining an internal caviPCy/Auzo®aioasshl ock,
whereby the rotor is |located inside said cavity and is capable of rotating
within the cavity, and said bl ock bei #§ capabl e of noving 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
ext endi n@ldimem sai d rotor, said vanes being coupled to the rotor in such a
manner that,_ in gver,y ?osition tﬂagg1 t he bl ock,éa capabl e, of adopting
relative to Ihe t&eyce fqrgenergting high pressug a, $id deicg SHPRSNG I n t he cavity

whil e mai nteai NirdiBr 6Ll dEating HbBGE ard SLVRE Rot8RsNuNRR Shé fdeh& b hvitdnal
surface of the block so as to naintain a seal between the internal surface

and t he vane;enegygas i nl et channel extending fromthe external surface of

the block t0 ﬁﬁfoci( @fn%azln &agxintﬂ s@?ac@. B%Rﬁ{e .eatl gﬁlggﬁé tsaiﬁtiﬁfg-&ﬁ shﬁﬁ?e avity;

c
a gas outlet channel off an opposite side of 0 the gas I'nl'et
channel , sai ddefasngar ird¢rnalhcavitglin eaitl dretikn grherebpnthdrentomisdpcedd omidetsgidt o t he

external surface of ,the block so.as to permt the gas.to exit the cavity;
o’ 8 post ti Gy ghd FapabiSpE o RaT wiBin e St A% SR plo8k Pk eI | o
rotor so as tmoviapyelatice OBt rotonimd dirbRioh Wrdbgoral bd thetdr® dfastativn of thelhe

device of claim 1l wherein both the cavity and the rotor are cylindrical and
the axis of tWépréﬁ\?Ff‘%/Vthﬁfaﬁ’oéth‘%‘IOfttBeW"&’ﬂ?l%t}l?fcaVﬁY§ation of the rotor. 3.

The devi ce ¢0f, Ghhliy lofOfantd ektehdin¥RmeisMdl By ?di'@%aﬁés%&ﬁ%@@ﬁ;ﬁe@fto e | east
partly retracting into the rotor., 4. The device of claim1l or claim?2
wherei n t he vi@tsdn sueho meanes thatsin ¢vent positicarthaf] the Block iecapablewd adoptinigai m 1
or claim?2 ' V, S | 1] 1ot ro1:0. The
devi ce of a\rw[%([)a‘rﬁilggt)tk h@ﬁa@%’ 1}?6'[ gOtéle\?\i]g rlgd:%]é %Sf]g&lrdg{lgsmlhgn ctggp{aglg}gt‘%hlge

wi ndnmi || so asantimnglcbatimaus comthcirbetvocencacht garsebandt the lvetemxl surfake pbthat | on.
7. The device of, cl

means of a dr & %%%i‘tfr)n r‘?ﬁ“\{%ﬁ‘ra}ei%egk%%géﬁ&g%tﬁ? N Ic?e%‘édt &‘SE"he‘?;\zllm.?ng.m !I'lheby
devi ce of anya gi€inkt clidnbh@xtdndify fromhtRé externhsurfies of tHerbléckforthé irtérnal
cavity 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; and

e ‘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.

2. The device of claim 1 wherein both the cavity and the rotor are cylindrical
and the axis of the cavity is parallel to the axis of rotation of the rotor.

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 1 or claim 2 wherein the vanes comprise a resilient
material.

5. 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 aboﬁt the axis of rotation.

7. 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.



conprises a first position adjustor for noving the block so as to vary the
position of the rotor within the cavity such that, when the pressure in the
out | et chwonelo/iosishel ow a predeterm ned maxi num the di sramaroddanvssen t he
axis of rotation of the rotor and the centre of the cavity increases with
an increase in said pressure in the odfl et channel. 9. The device of claim
8 whereby the first position adjustor urges the block in a first direction
such that the di stance between the axis of rotation of the rotor and the

centre of thg cavhé YeVioe rafagssodd @f tdmOBithi Drwltdeihr Bk | fkitioANGWnSHEr &
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the block is coupled to a guide, said guide constral ning e notion of the
bl ock t oanoifeer gietethat, ovhen theprgsshe intthe @tlrrbpt sdelowfa pr@demmmcdanamm@nx (tileor 14.
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wherein Wﬁhagmaﬂensemmdpmssuaeimdhsom@t 16 The device of claim 15 wherein
t he housi ng ﬁé ut.si sur%ace an |ns de surface %ai d inside

‘ng
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an opposite side of the houSing to the housing inlet channel, sald housi ng
out | et chpieswire esgulatntifarsettingrn mpdmymaawiat gevpresIre frowi thedevice.

12. The device of any one of claims 1 to 11 comprising a dewatering device for
dewatering the gas prior to said gas entering the cavity.

13.  The device of any one of claims 1 to 12 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.

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

15.  The device of claim 13 or claim 14 wherein the guide comprises a housing.

16. The device of claim 15 wherein the housing 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 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,



surface so that, in every position that the block is capable of adopting
relative to the rotor,48 said housing inlet channel at |east partially

al i gns wiwb 20teeogms i nl et channel so as to permit a gasPrCo/aAanv@roobdse cavity
and said housing outlet channel at l|least partially aligns with the gas
outl et channel so as to permt the ga9d8to exit the cavity. 17. The device
of any one of clains 1 to 16 conprising an inlet pipe and an outl et pipe,
said inlet pipe being in gas communication with the gas inlet channel and
sai d out s#d hphﬁﬁ%l bﬂeﬂ@l&dﬂﬁeﬂﬁﬁle@ﬂ%ﬁﬁlmiﬁgﬂ wiith fthé lges Qﬂadmlhat sochamnel . f
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to permt pressurised gas fromthe devicCe to enter the internal space. 19.
The pressuri k&d Thedeyiesonfrany ope of Flaims 1® Uheameprisingen inles pinerand\aagdet
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of the Iiqui tfunddresspaed fuid sojce Wr%?negsas LA PTINELOLTY PRE ObF 1210 m 18
conpri si ngo &7 hhd & rex@ite sl wWhirgbyahs discowties sieinneMfaakbdevidesis gasplediid et
channel of,saiq device js coupled yia a valve to an internal space of each
of said IRl SPRRESpId IBSSHES egsen st At o RPN PressWRed gas fromuihe dRWCEKV ce to
enter thgytbitheidighaspass of either the first or the second pressure vessel
according to a setting of the valve. 21. The pressurised fluid source of

cl ai m 20 whel®i nTeaadtessuasedu flaid) seuret eonipitnsd8 wheretuithe i pressuref gessel

suppl yin QU ' I q sal I |iquid
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pressure vesgel, or at I_eaét one of tdge i.nternal spaces of sajd pressure
he

vessel s. Thy pressrised fluid spvree o rdamy 48 ommaingoa fit apbaciecendi ns 18

to 22 adglebduiadskel, wWRERHY Befhs dull@hirined Bf sdi®atvibisRoliplddiveh Lalbds & ter
said liquid or gas has exited the pressure vessel (s).
internal 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.

21. The pressurised fluid source of claim 20 wherein each pressure vessel
comprises 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 from the pressure vessel, so that the pressurised fluid source is
a source of the liquid under pressure.

22. The pressurised fluid source according to any one of claims 18 to 20
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.

23. The pressurised fluid source according to any one of claims 18 to 22

~ additionally comprising a heater for heating a liquid or gas after said liquid or gas has
exited the pressure vessel(s).

24. A motor comprising an engine capable of being run by means of a pressurised

fluid and a pressurised fluid source according to any one of claims 18 to 23, said engine



24. A notor conprising an engi ne capable of being run by nmeans of a
pressurised fluid and a pressurised fluid source according to any one of

cl ai ns 18wvoaof@o3mai d engi ne49 bei ng coupl ed to the pressurARewd/0dssrd
source so as to provide pressurised fluid to the engine. 25. A water supply
system conprising a pressurised fluid49ource according to claim19 or 2 1
and a pressure driven water purification device, wherein the liquid
outlet(s) is (are) coupled to the pressure driven water purification

devi ce. Béing Thepledite thes presduyised Sugins@free baiant@ provide eressurised \fAfidto the
purification systemconprises an activated carbon filter, an activated
silica ff18%¥ a reverse osnosis device, an ultrafiltration device, a

mcrofiltratapn geyiter seiply soR8RI doMpridtheOh pRéurised Miid NBLReMccblafiLio 27 A
cool ing device conprising a pressurised Tluid source according to claim18
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gas out | eltrafiheioe|deaicd, & heitelfiftratpapdese eaas dogdimatia® of Bhg twetdroglotf o] ai m
28 wherejn the rotor of the device is coupled to a wwndm |l so as to enable
said rot%¢o rotate about the axis of rotation, wherein the step of

al | owi ng wi nﬂz.enﬁrcguliﬁgndm&naﬁtﬁiﬂgﬁa PresdiRisePTlaldSsoaRRBRICE8MgaY ReHNNME Sai d
windm !l to wind, thereby causing the rotor to rotate about the axis of

rot at i onor glgim Z0medaheatfrempral Advicg far seraeyng isatgfrom somnpressed ganér dredi ng to
any one I C kSl Ng. I j j ] t he
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i nl et chenm@ressed gasdto egitshopressare vissel(se Andexpantier eby conpress sai d gas; and
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gas. 32.méthoe ichmgrisihg aflewhig wigd 2nefplas canseahdiong tb @otatenihitredy, catisihg tiieet hod

compri st \r/]e%es to propel a gas from the gas inlet channel to the gas outlet channel and thereby
compress said gas.

29. The method of claim 28 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, thereby causing the rotor to rotate about the axis of rotation.

30. A method of operating a pressurised fluid source according to any one of
claims 18 to 23 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 thereby compress said
gas; and

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

31. The method of claim 30 additionally comprising heating the compressed gas.

32. A method of operating a motor according to claim 24, said method
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 thereby compress said
gas;

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



allowing wind energy to cause the rotor to rotate, thereby causing the
vanes to propel a gas fromthe gas inlet channel to the gas outlet channel
and t her elvp 200mpP8B3Ss sai d gas; passing the conpressed gas/Awmoddveossnt er nal
space of the pressure vessel; and50 passing the conpressed gas fromthe
pressure vessel to the engine so as t60operate the notor. 33. A nethod for
provi ding water, said nethod conprising: providing a water supply system
according to claim?25 or claim26; admtting water to the pressure vessel

of said eyyassing thelcompressedigas droamthieGiredstreorist td the ehginefko bOtd Gferite thet her eby
causing the vanes to propel a gas fromthe gas inlet channel to the gas
outl et chafMdP-and t hereby conpress said gas; passing the conpressed gas

to the intergml AQ@&%@forbHﬁdd&ﬁ%%t&,%aiﬂ%ﬁ&ﬁbdé&nﬁﬁsihg pressurise the water
in said pressure vessel; and allowing the pressurised water to pass out of

the pr esSuEEngawaiersupply shgpmareorgingde gleam @sioy elkimaber purification
device. 24 -admifRE Wbk AV LORaistcRAMPT 1 SI NG providing a

cool ing device according to claim al "'owm rig wi nd energy to cause the
rotor toerallawviag windresbrgydagsiseghd trdontametate, thepehyperusiag glassvdnes to progelgas

i nl et channel to the gas tl et chapnel a t here rress said S;
passi ng t hé &5 oflé?}eegasglggyf%anflﬁletoiatﬁ? g?%ﬁ‘lr&ijeé 65%’8‘6%“‘?&@?‘1‘3%%@?%“@ sel ;
renovi ng heas; from said conpressed gas using the heat renoval device;

al l owi ng the cooled conpresgsed atgpt,o exit the gressure vessel through the

one or nbr @RS Yif: FUPRIEseA a8 1B spce ghdhe gresepetgssehdo dsolo. 35.

Use of & dpyis@idahc foRPAIdRuBIVRIASHr © air according to any one of

claims 1 to 17 for providing high pressure air, or for providing high

pr essur e* wallewingothef piesspiisad Yaigy toupass owr off the pregsurnyessgbandatiwpughnttiel £ or
i sposed oPreaay aRzpafey PRAAGKER Brkel 2 20 © R d Coupl ed t o sai d shaft such
t hat rot ati ot of Amithodafioe peysbng ool eawsmprisingat i on of the shaft, wherein
the vane, a%%oev%lng aCc(())(r;rlE)r{gi I&ice according to claim 27,
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 thereby compress said
gas;
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;
o 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.

35. Use of a device for generating high pressure air according to any one of
claims 1 to 17 for providing high pressure air, or for providing high pressure water, or for
purifying water or for cooling.

36. A windmill for collecting wind energy comprising a rotatable shaft and a vane
assembly disposed circumferentially around said shaft and coupled to said shaft such that
rotation of the vane assembly causes rotation of the shaft, wherein the vane assembly
comprises:

e at least one vane, the or each vane having an axis which extends outwardly from
the shaft; and
e arotation 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



at | east one vane, the or each vane having an axis which extends outwardly
fromthe shaft; and a rotation nmechani smsuch that when a vane of the vane
assenbl y wotatoem®3tshr ough a first position said vane rot @Ces\2bamossts axi s
so that the vane is in a substantially vertical plane and when said vane
rotates through a second position it Bbtates5 1 about its axis by about 90,
wherein the first and second positions are | ocated approxi mately 180 apart
around the shaft. 37. The windm || of claim36 wherein the axis of the or
each vane is shonsttarxisaby yaboutt 9050 emateir thet fisst ahdfsecondBposttivnsviredodatdd of

claim36 or claim.37 gin the rotatiop mechanismis coupled to a region
of each vane %p[prcggmﬁ@g;f ﬂpmwg@?os%ﬁ said vane. 39. The windnill of

any one of ciai MPhe3Rindhi 3t Wlagh 86 RyHchén iR Bid GMhOBE Bah vaik &OBEtaf®41y2 cam
40. The windm ||l of any one of clains 36 to 39 wherein, in use, the vane

assenbl yorthogapaldo the shafl ane substantially parallel to the wind direction.
41. The w ndyg | | Typf “&Aﬁiﬂ‘ cAhe 3R 13} Elggn @?a@ﬁe@fn fiat 1{6&2&1@9 RcHalfin’ 4€
y 42. 0

assenbly is substar]t I a orizontal. he wi ndm | any one of cl ains
36 to 40cougtiditd emegivy ofeachrviast atpraeati @ proxinmh endhpf saddipatisl e of detecting the

wi nd directi f roftatin east orbiagn of .the w ndm |l so that
each vane Wnﬁ ?ﬁg“’v‘gfﬁd{“ﬁg offr?ng Oﬁéé’\k\,ﬁégn %l?? g%? % Sﬁlefeén Iﬂ?)ecré’ltaéldmi Iﬂeczilamsm

subst ant ¢omprisev@carhcal pl ane and when travelling in a wi ndward direction
lies in a pl gne substantjally orthogonal tq _said supstantially vertical

ol ane. 43, "THb T RiRml; of a7 nf S GAGIER 195, Mo S8 YBEERor (e ReokHe ces a
Wi nd vangserfily rdfafs\ A @Mnk subitanialy paall8 o eleak il ddectich. 45 conprising a
second vane assenbly. couﬁl ed to the vane assenbly of claim 36 (hereinafter

"the first vHne Bhes&ipgdmjill of chimd7sekaeig theplane eEetpian elohpvarg essembly east
one secoigqu@s%;ﬁgm, ol jhaving an axis which extends outwardly from an
axis of rotation of sald second vane assenbly, and a rotation nechani sm
such that wn alheamandshilk b€ asygcared of atemasivetd(4f additoredlyt oropriging at hi r d

R T T ME T ST
posi ti onthetwindinélt s thdrogich iviaie adtied teyveHiguin ® leewali® directidnhB lobated imrd
Fourth ps%%isttarilt?aqlsy 9errtelcall% grfeegndaveﬁénoi(riave t1r?g| }ln g' E\3Js(/)1n§‘x8.':xar£1tdirection lies in a plane
substantially orthogonal to said substantially vertical plane.
43. The windmill of claim 42 wherein the direction unit comprises a wind vane.
44. The windmill of any one of claims 36 to 45 comprising a second vane
assembly coupled to the vane assembly of claim 36 (hereinafter “the first vane
assembly”),
said second vane assembly comprising at least one second 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 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,
wherein the coupling of the second vane assembly to the first vane assembly is such
that rotation of the second vane assembly transfers energy to the shaft.
45. The windmill of claim 44 wherein the second vane assembly is located
substantially parallel to and coaxially with the first vane assembly.
46. The windmill of claim 45 wherein the planes of rotation of the first and

second vane assemblies are substantially parallel.



around the shaft, wherein the coupling of the second vane assenbly to the
first vane assenbly is such that rotation of the second vane assenbly

t ransf er swenerogpp3tse t he shaft. 45. The windm || of clai mcdAvebereoss7t he
second vane assenbly is |located substantially parallel to and coaxially
with the first vane assenbly. 46. TheS5&indnill of claim45 wherein the

pl anes of rotation of the first and second vane assenblies are
substantially parallel.52 47. The windm || of any one of clainms 44 to 46
wher ei n t he 42cofibe wandmik o€ ndnlyyone of algihsd44 dot de Whetdh tHanecarisenid y by
means of a coupling for trapsferring r i onal eper fromthe second vane
nssenb yrRgnpHetsiioPated o e Bt Shns otamblily Bikdan PES cPUPkAEr igs i

opposi t erglatidhal émfgyt Rothike §dcbid vaRMBsARI§ IthY. firdBrand AeseibROHd ik cafabfd ai m 47
wherein the coupling conprises one or nore rollers and/ or ‘'one or nore
cogwheel &f rofsingp an Gppasis direciiondp thedirst yime @psgmbdy-44 to 48 wherein the
vane(s) of t fi : S 5 I | of an
2ot of o 1 andlor tPor RIS SRRTATKITUE (B FhiRERg SBRPLRS dnb of Hrs AR,

cr oss- seand/@renerprmpgse sogydeelsf an i nverted aerofoil so that rotation of the
first vane agse ' t Lr up t r he. secaond vane.,assenbl y
and/ or rot at?%n%yrﬂgdn?gc%n% voéllr%e()%;iag%’ﬁb \;/\f%dﬁg}:l?g lnaél?l(ré V&B%ﬁ&f%’s? ﬁr&/\/ar ds

t he firsvancaassenalsigdiaind y.crase-seciioa inithelshdpe offanaaeyofoid andfor tleavame(sf4f tiee 49
wherein the rotation chani sm of the second vane assenbly conpri ses a cam
51, The VCHRARYARS AReRRly B %riosy saeHan 38 theshape mapanyiadeasryiodiso B
assenbl yrdtafonadf the fitst viask@fiBy, diesishirdhpwRaStowai®s thaR8dnlShRgaddbsbly but ed
symmetrically around the shaft. 52. The windm |l of any one of clains 44 to

5 1 wher @idortation of the speerd vansasssmply diees ajr daynwagds towawls thesfisstvane | east
t wo vanegssgg{,@g distributed symetrically around its axis of rotation. 53.
The windm Il of any one of clains 36 to 52 wherein the shaft is coupled to
a generator §&r Gemwingdnilgfahyone of clayms 84 to Fhevivbesin ¢lee wRatmnymenhenisi cl ai ns

1to 17 | [l ed to a wwndm || according to any one of
clainms 3 ﬁ%%@ngggﬁg%%%?blygf)ﬁﬁgéﬁ % t'he shaft causes rotation of the
rotor. 51. The windmill of any one of claims 36 to 50 wherein the first vane assembly

has at least two vanes, said at least two vanes being distributed symmetrically around the
shaft.

52. The windmill of any one of claims 44 to 51 wherein the second vane
assembly has at least two vanes, said at least two vanes being distributed symmetrically
around its axis of rotation.

53.  The windmill of any one of claims 36 to 52 wherein the shaft is coupled to a
generator for generating electricity.

54. The device of any one of claims 1 to 17 wherein the rotor is coupled to a
windmill according to any one of claims 36 to 52 such that rotation of the shaft causes
rotation of the rotor.

55. A pressurised fluid source comprising a device according to claim 54 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 permit pressurised gas from the device to enter the
internal space.

56. A motor comprising an engine capable of being run by means of a pressurised
fluid and a pressurised fluid source according to claim 55, said engine being coupled to

the pressurised fluid source so as to provide pressurised fluid to the engine.



55. A pressurised fluid source conprising a device according to claim54
and a pressure vessel, whereby the gas outlet channel of said device is
coupl ed twoaniwovmsmrnal space of said pressure vessel soPaI/AEPA0OESY
pressurised gas fromthe device to enter the internal space. 56. A notor
conpri sing an engi ne capabl e of bei ng33un by neans of a pressurised fluid
and a pressurised fluid source according to claim55, said engine being
coupled to the pressurised fluid source so as to provide pressurised fluid

to the engi n¥. 53A5¥aterAswpl e systern pdoynpsigiigeanpesssiprised | fivgd asopfce seebdrdirgdtof | ui d

source acgcording.to claim55 and a pressure driven water purjfication

devi oo, SIRGH o9 A4 RaPrFTRG S ¥, Mt B GtoR deTieboubred s oy pridel e
driven v@fompled {d thapreaburd @vveewateBpurfficafioh dd@celevi ce conprising a
pressurised fluid source according to claim55 and a heat renoval device
for renovi n®%head cpeling deyissr mppisingaaspressurind fridsource ageerdimgte rlaimid al so
conpri si Ohe IOV £ o 'f‘éfn% r Igﬂmj r s to
exit thea{}%r ggge&r ee vesse| (s')e g)trrl exgagdl?@dg . r%enﬁﬁgéég(?cﬁ%gge@gﬁ?gsgsg% devi ce
accor di negssed(s); | aaidralgy corspriisingrend ot nooergas sutheys Expadbivigg chaled aompessenbl y of
the wi ndm_L| sai vice, A0 Wnd sp as to cause said vane assenbly to
rotate a(%lﬁ? eflﬁ]teheigg grj%v[e Sg%(é%?wceéggd;g the rotor to rotate and causing the
vanes to prdgel A methofir fon dpeatins ai dévdte Gbeordilg t® ddim Fds seidt hethoghannel

and thereby conmpress. sajd gas. 60. A t hod, of, operat.ing a pressurised
Fluid SOUPRESELEPRrRg tho vETedsimely af he pendmil obsabarvite o BniEiterti@sentl y
of the waisdRaid vée £8érHbIPIE Sstbitei b6t the Whdh, SUEHLcASingtRe i@ BTofaft FRAUSE
said vane assenbly to rofate about the shaft, thereby causing the rotor to

rotate AMSIBERT Yaies HoPrpRRlek 2asdTyIn dhregasdnighehanpelnfotthe sepentleh Frannelandnel to
t he gas : t her eby conpress said gas; and passing the
comresstg%gggoﬁgé?ﬂ%? ternal space of the pressure vessel. 61. A nethod
of operating0la nbtroethad ot epenafingoa giressmnised, flgidi sburest laochrdiogptoi dlaimy:55
exposi ngcoyp%s}/%ne assenbly of the windm |l of said notor to wwnd so as to
cause sai d'vané assenbly to rotate about the shaft, thereby causing the
rotor toerekmisthgathd vaneassembiyhef thanvesdmill of sy bredswgied fluidrsduiee @awindnl et

channel to the gas outlet channel and there 0 ess sai S;
SO as togcause saui vane assemriﬁy to rotate arll)out 1% s%aH:p tElere y caus(ljnggt%e 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; and

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

61. A method of operating a motor according to claim 56, said method
comprising:

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 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; and

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

62. A method for providing water, said method comprising:

e providing a water supply system according to claim 57,

o admitting water to the pressure vessel of said system;

e exposing the vane assembly of the windmill of said water supply system to wind so as

to cause said vane assembly to rotate about the shaft, thereby causing the rotor to



passi ng the conpressed gas to the internal space of the pressure vessel;
and passing the conpressed gas fromthe pressure vessel to the engine so
as to opeweteiloidogisnot or. 62. A nmethod for providi ng wat ecr/Aaaba/ooesshod
conprising: providing a water supply system according to claim57,
admtting water to the pressure vessel34of said system exposing the vane
assenbly of the wwndm || of said water supply systemto wind so as to cause
said vane assenbly to rotate about the shaft, thereby causing the rotor

t 054 r ot at eotatdand¢hevoaires tb prppel e lgas figas tHer gan infee @asndl nbethe glagroutlet t o t he

gas outlet channel and, thereby conpress said gas; passing the conpressed
gas to the cﬁm@?ﬁ%ﬂ&*ﬁ?g%&oﬂpr%ﬁ?’%&sure. vessel so as to pressurise the
wat er i Nesajaskify @S bbBpiéSedctas RNthe MidrM pdcd BE Y PRSILIrE SREsalabess 0 pass
out of the pressure vessel and through the pressure driven water

purifi cati desgensedthe watsr inpsaibpresird vesseli & di ng cool air conprising:

provi di ng J I C i i . i
Dsenbl y of PR, i SEHASAVARE b st SulP b Bl E YRSl B WIBHERRE |
assenbl y t pressuratdsivelwater phefichimhtdenicd causing the rotor to rotate and the

vanes to propel @ gas oomotvhdamgas 0l et channel to the gas outlet channel
and t hereby COnpréss sa praé, 5%%3%’ né"%‘é §0rrpressed gas to the internal
space of ot peovidiagauwbelivedsside accordinpbrethimess; from sai d conpressed gas using

the heat renoval device; opgni at | east. one, of the.ope or nore ga
outlets 8o “ABOYRS f_gﬂvaw issembBcriabe em%?@so;éalﬂgiggl%é B4 50 #5do SPESTID
vessel thr idadagsahblyabenaet Hebd Bk cBaft add\@usiRY ta lofMtd SothidAnd Ak YMeStcPand
and cool. 64. Use of a device for generating high pressure air according to

cl ai m 54 f d¥opsl aepsifraeg the gas ivles sBanmel i the ges oytlsf chimngeli andiberabyypoppress ur e
wat er, or foH ggy’ri fying water or for cooling.

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 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.

64. Use of a device for generating high pressure air according to claim 54 for
providing high pressure air, or for providing high pressure water, or for purifying water or

for cooling.



