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' and in particul ar, steam engi nes. Background
‘%@g@ﬁ§§$ﬂ%entiog Prior art engines generate meBREHUBH5/000770
energy from heat energy. For instance, in a typica
10 notor vehicle, petrol is conbusted in a cylinder
and piston arrangenent in order to provide mechanica
energy. A problemwi th such erlgines is that they
require relatively expensive fossil fuels such as

petrol to operate. The waste R{éducts produced by -
combusting petrol also t NISENGHNE 15 harnful to both

humans and the environment. Steamdriven engi nes have
sought to provide a cheaper and nore environnentally
Teeheosl Bjelgal t ernati ve to petrol -driven engi nes.
However, a problemexists in being able to efficiently
har ness the power generated by the expansi on of steam
within a piston-cylinder 20 arrangement on an ongoi ng

asis. .Su r f -the Inventjon The present invention
3 Tgee%ﬁféefit 81"%?}? Hes REnamgs %naﬁﬁﬁéﬁu&ru%te% engines.
alleviating at |east one 25 of the above-nentioned -
problenms in the prior art. The present invention
i nvol ves several different broad forns. Enbodi nents of
Badlgroamd efittiednvemyori ncl ude one or any conbi nati on of
é:) ' the different broad forns herein described. 30 -2-
In a first broad form the present invention provides
a systemfor controllably generating (( nechani cal '
Prigs il rfeinsin sangistioerhenigiinenengt fiomtheooedrugy.i Bgr fusinee, in a typical

_ -0 the system.incl.udes. I ston slidably | .
10 mE e P F IR P SR Bod s s b apder to provide
mdphimgal enafgyabl e between a rel ative nini num vol une,

and, a relative maxi mum volune; 5 a means of supplying
wat er vapour into the chanber when the chanber

A problem with such engines is that they require relatively expensive fossil fuels such as

petrol to operate. The waste products produced by combusting petrol also tends to be

15 harmful to both humans and the environment.’

Steam-driven engines have sought to provide a cheaper and more environmentally friendly

~
o

alternative to petrol-driven engines. However, a problem exists in being able to efficiently

harness the power gemerated by the . expansion of steam within a piston-cylinder

20 arrangement on an ongoing basis.
~ Summary of the Invention

- The present invention seeks to provide a method and apparatus for alleviating at least one

25 of the above-mentioned problems in the prior art.

| The present invention involves several different broad forms. Embodiments of the
‘invention may include one or any combination of the differeni broad forms herein
described, |

30
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substantially has the relative nininum vol une; and BCT“:HZO%’U?%(’)‘;
means of supplying Hydrogen into the chanber wheR-ehged 7Y Augus :
C harbefrrwsubsbantiakd -as«k he relative m ni mum -2 JAN 2007
vol une; and a nmeans of supplying heated air into the

chanber into the chanber when the 10 chanber

substantially has the relative m ni mum vol une.
" Preferably, the water vapour supply neans includes a

-water receptacle for storing a first supply of water,

and, a water vapour nozzle via which water. vapour may

bdngufst ibeerdi fatro, thhereshetniveentiof roemiddsen wasteat for controllably generating

| h hamber.. Preferably the water vapour
T Y b A A T —
pressure, ia pisthechiddlyi ?Tg@gaﬁnfb?w{tﬁ lhadyliNder %V\E's Wh%fgﬁ #WEamber being
h . Typjcally, water vapour ichis .
SUppl | ST BT F0 R ARG G LS s retve maximur volume;
5 appr oxi mat elaymbais! dMehpPRIdY wafek @%EJ@Qh%’ t]}'éh&a@égrr QBER the chamber

may be produced by the process of electrolysis.
Pr ef er aptsiantipliechas i rplpdganminyn epluingreridncl udes an

air-tight cgntajne ' a d.supply of water '
di sposgd t e%ng%u%. Bﬂ'&gﬁ;g@gyl,{?%ﬁg&c%?aﬁﬁ‘e?ha g “ghen_the chamber
i ncl udeutstagtialyhastieaelntte. miAlnson vylpine;adndy ' t he second

suppl of water ‘be, warm Pref.erabply, cat hode and
anpgn)c;de ar & r%eglrl]sggfz %ugaly{ng Iwgtagta}r\}gto.afgq]énaﬁg@f ] the chamber when the
) 10 t er m neltasntef subs@ovly hatiap kelatve sReeiinVRllymand are

inserted into the second suppl y of water wthin the
container. An electric current is able to be passed

t e EeigH Ty, Ew HBICRABSr2RpHY Rtk iRfudRt, S&ratém%'eﬁtg?l? 'g&r%qgo%gg g ﬁArst supply

gas may be fornmed at the cathode and oxyge th
it EteT gyl waer vipounpesdle. viPwhick matsk yapoar may besupphieiintosthe chamber
t ' | t e sto allowfor o
c%%? :%gﬁvgﬁpg% f)%%%}y St &Eﬁgr ogen {%&%}% e Wﬁt o"RE may Torm within the

- 15 cthamber when matyr,opelenpiessirepfis ihiectedpings gt rejatve fini®m 3@ume of the
P bly... the present invention includes a _ o
FofnBEE okl G Flout IR haspelil 165 ¢ hipeiear ye-heated 1
stpproxngattig dbBalg abimt. bef ore the heated air is rel eased
into the chanber. Preferably, the releasably seal able
reservoir includes a valve and a neans for automating

AVERBL), %ﬁg&bg&%ﬁg be p?fodlr%&!i %9 Qe WC%QQQI %90%9%?15 Preferably, the
PCT/ AU2005/ 000770 -3- activation of the valve between

20 %esslp}eiﬁvgw@nép@g@@ ap oBi-tighd irontTippt baingya sedvad wapple offewater disposed

therein. Typically, the container may include a glas_s material.  Also typically the second

~ supply of water may be warm. Preferably, a cathode and an anode are connected to negative

| and positive terminals of a power supply respectively and are inserted into the second supply

of water within the container. An electric current is able to be passed through the second

25 - supply of water whereby Hydrogen gas may be formed at the cathode and oxygen from the

water forms at the anode. Preferably, a valve connects the container with tﬁe chamber so as to

. allow for a controlled supply of Hydrogen to enter into the chamber during opération of the

present invention.

.30 . Preferably, the present invention includes a relcasably sealable reservoir adapted ‘for
"temp'orari]y storing heated air before the heated air is released into the chamber. Preferably,

the releasably - scalable reservoir includes a valve -and a means for automating

AMENDED SHEET
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include an el ectro-nmagnetic valve. Typically, - 3 JAN 2007

automated control of the electro-magnetic valve nay

W6 26fs/A64,9d by way of a pre-programed 005

m cr(; controller which may be interfaced wt hP?F/3U200°/000770

el ectro-magnetic valve. 5 Also preferably, the present

i nvention includes a neans of generating the heated

air which is to be mxed wth, water vapour and

Hydrogen-in the chanber. Typically, the present

i nvention includes an air inlet nozzle via which air

aBBVAtRA SURBIVLBL bl bl

sup&p1 [1Ted 1 nt g the c é %hgg%ﬁglotg GCPF 5k ﬁﬁa T&Bwtaﬁf ﬁe valve may
nwditder an Blciypiagkliy vatvh.eTymaaﬂgz abiogensal addtig dfaak %@Ectro-magnenc

%Hr |ncludg§,tg§ glston and cyl i nder arrangenent
eclefh b eHaY Of o Rfsrigogrananed inyisroycantiodat adhich may be
HQ&@KQH%@9§@Q &Bb&ﬁh &hgurber,  thereby heating the '
air. Preferab alr 1s conpressed wi thin the
chanber, the conpressed and heated air is forced
Lnto the . rel easably seal able reservoir by the stroke
Ai erﬂgﬂﬁofkle PHECHReEHOR Bichtdey @ Thesns RE senaratieatbe heated air which

isPoBeORhixdd ®iif rv@ﬁéryvapBﬁearfdeﬁ%l‘é%Eﬁ HX ﬁjlevala%r bef)ﬁictaﬁg the present

automatically opened at the at” alr wthi

m@pmmwemcihglebemrﬂgr odetpreesieeda wiiel ab‘yrnaﬁlHeOBMplﬂ@ed o the chamber.
r.to d.into the reservo The heat ed

iR B i oSl o ot bebuan B S ARR el |y
cl osed once the heated air has been substantially
forced into the reservoir, thereby providing

| Titl?é@ﬁéb’s Hroymeansrog gendrasing: vated et imdlugbs the POstér afceydiidy: arrangement

n ntion may. further | ude. a heat.i.n
w0 AR SERELE bl e Eiheg ol oo By s charver,
th&hb‘&y ahyitihhehd @it | e H’&heﬁaéﬁr fiycbhgtesta (kij Ehé"tzhamber, the
east ITB.I ntain, the tenperature -of air store

| -Corr@g%%S%u gnd hpyﬁricaw ip yorcedhaty Bt ickrgsablle seiable rﬂselfmdély ﬂne upstroke

lectric nt
mcgtﬁﬁl tﬁ@ ;f)%temAf ?atﬂgy% Iﬂxga in ert%séoréSPhci Qf I,re%‘gplhgz\l,lge may be
aua)ntz&maﬂy abenieel 0 fthetimkb ﬁﬂﬁtalrawbﬂkih 1RO e Egpafe C(t)ﬂlﬁressed thereby

certain_ emhodi nents of the present invention,
allpwingifig hiegied g tathe dowedintel the tesqreeisr Tb hentad abeeservmr valve may

thdrOGak 64 aﬁ%n%x?glg%&f}setdrb%c@ﬂ{eeﬂea{ \?\ﬁplf%%r?e? ﬁ%ubc \%gﬁxgﬁy forced into the

tenperature o wat er ore

resesoeptiacttey prayidie teapsady Biyragedsr the yvatéd sim t he heat ed
air reservoir. 30 Preferably, the present invention
includes a recirculating neans for recircul ati ng water

an exnaus

- Prdfeapit Eﬁe ?)%%’tei'hv&ﬁmhr}ﬁ?)y‘@irﬁ{er LEAER 3GleG ?tmg/ g*e&réent disposed in the

recirc InNg neans 1 nc

. reldisgplysedlable tdvervohantzecbyw ita Mﬁhﬁ@ alah&ft b Mirther Bise, or at least

r{anbﬁ_[ s able t % be evacuat ed
mainiam emperaulre of air stored in the reservoir. Typically, the heating element

includes a resistance wire having an electric current passed through it. Also typically, the

beated air may have a temperature of at least about 500° Centigrade. In certain

embodiments of the present invention, the releasably sealable heated air reservoir may be

located adjacent to the water receptacle such that the temperature of the water stored

within the water receptacle may be raised by heat flow from the heated air TeSETvoir,

Preferably, the present invention includes a recirculating means for recirculating water
- from the chamber to the water receptacle, said recirculating means including an exhaust

- valve disposed on the chamber via which water within the chamber is able to be evacuated
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fromthe chamber. Water which has been exhaust ed Kerompd 30 Asugast 2085
t hecoshanheto.Midthe. exhaust,. my, during the course Q.fg;, JAN 2007
transport fromthe exhaust valve to the water
receptacl e, undergo condensation. 5 Preferably, the
present invention includes a pressure sensor adapted
to detect when the water vapous.has substantially
ceased expanding within the chanber. More preferably,
the sensor output may serve as a trigger for opening
t Fenesticacimtmben| Véatavhelicke hpabsemoexhafistedviioar theapautbeh @i the exhaust
substantially ceased. For_instance, the sensor output
B\ H@Ting the PoEeso! ansnert fiem dhaerhaust yalvg do (heavaterareceptacle, undergo
MsiRn&eRhrol ler. 10 Typically, the exhaust valve is-:
opened when the piston is |less than half-way through
the conpletion of its downstroke. Advantageously, the

r ists in.effecting tinmely actuation of the

> Sﬁwgoglﬁg\s;ﬁ]ev@e%ﬁg U /eptipn, INCRIES A Prégaareqiens i apied ge deteot when the -
cRpler ag3du® ﬁa@éub@!hﬁhal%%%red eX P, W ﬁﬁﬁw ch%m%glg P eReEpreferably, the

in tenperature when fhe water va as ceas
ewp@mdmrtgut may wevhian atﬂmggczhﬁnmwnmg’rthé exladpisty yaltybievhen expansion of

pLesent 1nyen nmeans of .t herma
GRS Lencd "t Bfnlifly SSeS *Forntamg tereastnapih s interfuced
awiih €idehatA9hRg vARPIRSoLon@aIRk 0Se the chanber. 20 In
a second broad form the present invention includes a
10 nethod of controllably generating mechani cal power
)gyrf&ﬁlygnlt%lt %glal?é? anFr délmota{pn% goonUStslton flygses t}}atiﬁélg]weay through the

Vmotﬂplétlcmy bf ritd edovantraise. t G&cﬂ’@fxﬂag@u@yC e Th@Isob @k dnds 111 effecting timely
vari abl e between a relative m ni mum vol une, and,
rasfuafieg of thexshavst velve e as iapligviaie ths sgcyrraca of ﬁ@ﬂ’fﬁ"?@(}ﬂ of air, water

t
SHEBE B0 kB TP M AR e BRYk DR 18 cosod cxpnding
15 Wéllt}anltlweechmnherrum vol une; (ii) supplying Hydrogen into :

t he chanber when the chanber substantially has the
relative mninmumvolune; (iii) thereafter supplying

healepbiRithe prebht WRn&APRBRII 8RaANE HOAIRS insulating the engine. For

instance, this may include a thermal casing adapted to enclose the chamber.

S

20 In a second broad form, the present invention includes a method of controllably genérating
mechanical power from a piston engine without combusting fuel, said piston engine
- including a piston slidably engagable with a cylinder so as to define a chamber being
varlable between a relative minimum volume, and, a relative maximum'-volume, said

method including the steps of: ) | |
25 (1) supplying water vapour into the chamber when the chamber substantially

' has the relaﬁve minimum voluine;
(1)  supplying Hydrogen into the chamber when the chamber substantially has
the relative minimum volume;
(iti) . thereafter supplying heated air into the éhamb_er when the chamber
30 : substantially has the relative minimum volume; -

- whereby, interaction of the heated air with the water‘v,apour and Hydrogen within

the chamber results in expansion of Hydrogen and water vapour within the chamber,

AMENDED SHEET
- IPEA/AU S
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wher eby, interaction of the heated air with the water
r Hydrogen within the chanber results_in }

‘Zéggﬁgﬂ%ﬂgof Hydr ogen and water vapour within ﬁ% AU2005/000770
chanber. AMENDED SHEET | PEA/ ALI JAN 2007 WO

2005/ 119015 PCT/ AU2005/ 000770 Preferably, the present

i nvention includes an initial step of generating

heated air within the chanber.” More preferably, this

step precedes step (i) described above. Al so

er; . I My des..i pntrodycing .relatjvely ...
PR e e Bl L R RO B S it e
chdmlpdre Myicapraferaly, thislsedp maketes diep ROSRIcRAt fRve. Also preferably,
chanber, before water vapour is supplied 5 into the ~
thith sip dncludes dntradpsing arialivelb awhedted, phd substantialp wiate-free air into the
: e . pi.cal | he rel ativel :

ol B o il SO DRG0 SRR melo?E S eply 1 suptiea
inity tiehehanttet, s, taséNgkehsptlicopish it REohs tigBui bt downstroke.
t he ‘f)él nder, thereby conpressing and heating the
Typipaliyprthe gelativs)y unhealerb atresppalied igofihe chamber & e¢rapressed by the
heheasah) T Ly the cyli.nder :
rebff 1212_ YmSEH e pgsg(i:fﬁrgtﬁ% ﬂl?%ﬁﬂncﬁe{f tﬂer(épy >(;§)mp}¥|e smg and heating

Ing conpressed IS pi ¢a

- the eireaPadfbiyblye tlediobed ragsie rveed intd Ghd Rdabih@$ sélable reservoir as air in

sub-c rtment of the chanmber. Preferably, the )
the culadlr 15 PRI TRRTOrSRA PUdeePiee. Juisaldy, (ot tsashirly sealablo reservoir
inSlYA& ysﬂtc&fﬂl%:ﬁ)g&glﬂg{]thgxﬂélﬁﬁér! y this step commences

before step that a suitabl e anmount of
Hydrogen is produced. Typically, this step is ongoing

such.that a constant suppl f dr ggen .gas nma 15 be
Pfsfl?é%l%ﬁﬁ% .Pf%BPtemﬁFI&fOélr%lEﬁ’ﬁgs ﬁ}?@% g giapd%q% @c‘%’lﬁ@lﬂ Pellydrogen.

TYREHIOGRR stdpontiG R cb BEfOoRE &Bp B SGANBYLL 5i%ble amount of Hydrogen is
f water Br i , the

I n a contal ner, ererably, t

el ectrolysis o

- predussent ypinalbn thie step aconmbisg such ditt aicoestantsapply@falydrogen gas may

supply of water disposed therein. Typically,
be%%%%%%%tainer may include a 20 glass material. Al so

typically the second supply of water nay be warm
Preferably, a cathode and an anode are connected to
Merggrefeiablandiepoen of peodueingi thal Sydbgen, posiedessiiepitsp of conducting

LSSV AP BRSBTS AR g
having @ decoriesuppBs@Uvitbr dibgited e &AC AP BUP ALY cBhtahRt %Iag include a

wher eby Hydr ogen as forns at the cathode and oxyge

elopt siiertd vidlpe (ymienllysthatseeans supplieof Matst engbby waam25Preferably, a
_cat‘l;l?t{léé %qfc%? ngocéesar% Q%H%g%h?a %géﬂl}wrggarﬁdtp%gitﬁg %gbﬁrﬁﬁalg of %Spotw%r supply

contr

‘respectively and are inserted into the second supply of water within the container. An

' electric current is able to be passed throﬁgh the second supply of water whereby Hydrogen

gas forms at the cathode and oxygen from the water forms at the anode. Preferably, a
Valve connects the container with the chamber so as to allow for a controlled supply of

Hydrogen to enter into the chamber during operation of the present invention.

Preferably, the step of supplying the water vapour in to the cylinder occurs at the

commencement of a second downstroke of the piston relative to the cylinder.

Preferably, step (ii) above occurs substantially instantaneously after the commencement of

step (1) described above.
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Hydr ogen to ent er into the chanmber duri ng operation of
the present invention. Preferably, the step of « 3 JAN 2007

M# [ ] the water vapour in to the cylinder occurs
at ?/iéw@%ommncenent of a second downstroke offGlEI2005/000770

piston relative to the cylinder. 30 Preferably, step
(ii) above occurs substantially instantaneously after
the conmencenent of step (i) described above. 3 JAN
2007 WD 2005/ 119015 PCT/ AU20057 000770 6 the present

i nvention includes the further step of evacuating
anber via the

t A .vapour. fromthe. c c
PR R ARG LT e D of ctaorie esusted wate
vapetrafromethe chali®ef Yial e ek bRl du¥ink M i

I nvol ves the usg ofa am gzriﬁo%??%%t@rd%ngﬁ ?%C%h&mp%&ge of the piston
relgivotratiecalingeraciypieally thisstappdsi myobvks tienexdfaisticro-controller to

j.ef scription of the Draw ngs The present
aulyc%{l/%%? lll}gﬁg\[/‘\ﬁ!a thgge%}l@é)ﬂ%tgg cﬁ?ﬁ“ﬁﬁ/"’aﬁl‘ﬁder stood fromthe
follow ng detailed description of a preferred but
naon-limting enbodi nent thereof, described in
Br&‘%ﬂ?é%‘f’l’%ﬂ' ofithePrawinge acconpanyi ng draw ngs,
wherein: Figure 1 depicts a first enbodi nent of the
~present invention wherein substantially water-free
Thaipreseas itvestiors | be@6imk nhéreafufifameetstdRr FBs Ei(/; ?cﬁlowing detailed
n e

Jegaopera i vel en%gged piston and cylinder a
CEIIPEIN GbideieERe bat nemdingiing ombhdiment dreredipbetived id Sonnection

with ML ' : hrst enbodi ment of the present
1i nvent P%lﬁgl%%{elggfdr‘?}l{;ﬁéwgﬁlreh}'n the chanber has been
conpressed by an up-stroke of the piston, and the

conpressed air has been releasably stored into a

- rel Biganb] esien! A chBSAMEAI 5 &b -Qfort Pere; i
chanber. U20 Fi gur e 3 qler_li cts théﬁﬁlé%glﬁo%%ﬁ%rﬁ{n Fpstantially
t heV HFEgEneiribay bean apligteints o chwatter forvapichr a adsperatively engaged

¢ REE Bad ByRE e SR b B iG HGr bisoe per ompleted.
rel easably seal abl e reservoir to expand

- Figure 2 depicts the first embodiment of the present invention wherein the air in the

chamber has been compressed by an up-stroke of the piston, and the compressed air

has been releasably stored into a releasably scalable reservoir at the top of the

chamber.

- Figure 3 depicts the first embodiment of the present invention wherein water

- vapour and Hydrogen is supplied into the chamber. The heated air is thereafter
supplied into the chamber from the releasably sealable reservoir to expand

Hydrogen and the water vapour thereby driving a piston downstroke.

25

30

- Figure 4 depicts .the ﬂrst embodiment of the present invention wherein the
downstroke described in Fig. 3, and, the following return upstroke have been
- completed whereby the exhaust valve has been opened to allow exhausting of

water.
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Hydrogen and the water vapour thereby driving a pistof JAN 2807
downstroke. 25 Figure 4 depicts the first enbodi nent

v 280881 €sent invention wherein the downstr ok€r/aua005/000770
described in Fig. 3, and, the follow ng return

upstroke have been conpleted whereby the exhaust

val ve has been opened to all ow exhausting of water.

30 3 JAN 200 WO 2005/119015 PCT/ AU2005/ 000770 -7-

Best Mbdes for Carrying out the Invention Figures 1 to

4 show a first enmbodi nent of an engine (1) including a

B&mafnes(fz}c%hfﬂﬁ;?butthggga&ﬁﬂ)nblth a cylinder (12) to

define a chanb 6 vari abl e vol une. A connecting
rod 5 (8) extends fromthe piston (7) and is

G T S R s
E@ée@rwﬁl@ﬁ%ﬂﬂﬂié (12 5«3 déﬁ’x{e agé}ﬁ'fdﬂég gﬁéﬂc Ob1uhR!t & corfhecting rod

wat er vapour nozzle (5) throug wat er vapour
(8] extamdsefro the pistaup(7) eud iswtotatatily engz(gedhaﬂbemrz(tﬁ};ha‘ff drh) via a cam

reservoir (15), an air inlet valve (2)
m?ﬁ?éﬁ@% whi ch substantially water-free air is able to
be supplied into the chanber (6), and an exhaust
val ve (4) through which the contents of the chanber

i Th@d“)rsmyb%“bmmadsmtr@bldei hevadtrrresanvat ( Ifx)aibx/ao(lﬂg agupply hd water, a

waﬁ oz%lg Séﬁl\m{oluelz %ﬁ&g !grgg!%nlf%lb gg té@?eo ﬁo tbﬁ esupAhed nto the

ohﬁiﬁbttrn@@)r ffollg)théswﬁtlé@%sdﬁbﬂ:l(QS) lad Ofir thRt 82%RPI(Y) through which
storing heated air. The water receptacle (15) is

subsiaiedy walpmBenhartis abketOhh@mml@d rintoetherahembey §)), asd an exhaust

vaﬁrg gﬁqthr&fgh':%gﬁh t&er%&lt?ﬂet gfl 1o r o)g(ﬂ‘gt) matl:yg g aecuatggt éF(Jjae air inlet

vaIZI@ {2)i andrtks exhanstrvald) (4) aretdi tomically sacapd.ac e (15)
allows at | east sone heat transfer to occur fromthe

heated air reservoir (3) to t he water recept acle (15)

J i- i r.
A BOn8Pal GeBBRIPL3) R K8 Ll Ispbdat A fie QA a2 E%% WA in Fig. 1 for
relesablgistorotgientedairbodi nent s of the present invention,

an i ndependent heating elenment is disposed in the
wat er receptacl e and adapted to function in nuch the

Thé ¥ ieer REGRECIAF1 B (D ER A0 BLRIBWY tHeSheated-air reservoir (3) as shown in
Figs. 1 to 4, and is used to contain a supply of water. The relative proximity of the heated-
air reservoir (3) to the water receptacle (15) allows at least some heat transfer to occur

from the heated air reservoir (3) to the water receptacle (15) so as to assist in partially pre-

“heating the water prior to being supplied in to the chamber (6). In certain other
~ embodiments of the present invention, an independent heating element is disposed in the

‘water receptacle and adapted to function in much the same manner as a heating element is

used in an electric ketile to boil water. In the first embodiment, the water temperature is at

least about boiling point before being supplied into the chamber.

The embodiment (1) also includes a means of producing Hydrogen. Specifically, the

_process of electrolysis is used to extract Hydrogen gas from a second supply of water (18)

disposed in an air-tight container (17). The container is mounted on an upper surface of

the cylinder (12) and allows for Hydrogen produced therein to be controllably fed into the

-chamber (6) from the container (17) via an interconnecting vatve (19). The container (17)
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25 used in an electric kettle to boil water. In the JAN
first enbodi nent, the water tenperature is at | eastd 2007
Wb/ Rgid i ng point before being supplied intg the
chamber. The enbodi ment (1) also includes a 5%“8100"/000770
produci ng Hydrogen. Specifically, the process of
electrolysis is used to extract Hydrogen gas froma

second supply of water (18) go di sposed in an
air-tight container (17). Thé“Container is nmounted on

an upper surface of the cylinder (12) and allows for

: | |.abl i

in YR B BOR G bOGLEL labds RETEAA A Ha I5E selbad suppty of

witet [@8F Gnneed.i Ager bea(hlaa%él-éghﬁuﬁéiﬁﬁrﬁid@ ?MX&@:O&Q&&&H fo negative
2007. WD 2005/ 119015 PCT/ AU2005/ 000770 in whi ch

and pegitye Lrppnals of 2 pavver supply)(20krepdatively amdaee mfsergsldam the second

T BRI e e ARLSTer () 0 ol ool othe ower supply

inahedpatal VB Vokrtehttpsi Wive dnedletuiabsméft ia &@é@ﬂ]r&&ﬁﬁghé! second supply
20 g)oﬁ &%)gvel y and are inserted i nto t he second

of gq?b%@ Vi gh gﬂ@}m\?«m e sathpde fhitaai ey ge1ffom thevwater forms at

thd :Qio%le?ﬁ@'? At H)BF% {??Q.Nj_eorrm%éfpﬂl cusm]'llg lgilg Stsl???%%i%)ve the water

n an ric curren
(1 &)hvetlsmtlmmbrﬁam@i (7). Ofreywmteeis af ?ﬁl&)d oMHE PEBR R ﬁ@rcﬁﬁtaﬁ{er (17) to
thghcat hode ( deﬁ and ox gen romthe water forns
caysp dhegysgratione YdA%g%é oHipRehsgelrer ivia the vakve (19t
accunul at es |n t he space above the water (18) within
the container (17). Pressure is applied to the
The-pistoydfi) iin stidwbly engajedewit 1y ciytind@alsp shdie that it may be varied

e PR ek b b e
the Gtk jorl, B cBiGRert d@i?tvolugmenﬂyatb? Neengmltﬁﬁﬁq eého%{% in Fig, 2.

| east a fi rst pOSI tion and a secon posi ti on

'W}gngh@@ls(tm) (Yblsaaliaaggdam the setowed posison,phsichiber (Ghés at a relative

hanb 6 lunme s at a relative mninumas shown
ma}gm %01"%“6) s\lﬁg‘ﬁ’nt”i’] Bitston (7) is arranged in the
second position, the chanber (6) is at a relative 15

maxi mum vol ume as shown in Fig. 1. In the first
In therfedicthedimen etheuyesieaent of the ipistpi €Hon a(dﬂl)eoimm from the first to the

sec I A o REE bkttt and; oo aehibegison (1) n a

directien fiost it eédnd ?OE@IZIOIﬂiOr 186 Hr @ h okt it PFeSEE NG the upstroke. The
p03|t|on to the first position is referred to as R

first grabaddaent afftbe xoentioninvelvboa #rebioke ofcle Hacliding ﬂtdcmnstrokes and 2

I Kk [ udi.ng 2 do st.rokes and
corlsPAKERRLAER RS Fedestrlidh Rithef BRI SRR a T
further detail as follows. Figure 1 shows the piston

(7) arranged in the second EOSIII on relative:to the
t{gaq piston (7) arranged in the second position relative to the cylinder (12)

following the completion of the first downstroke. During the first downstroke, the air inlet

valve (2) is opened and substantially water-free air is supphied into the chamber (6). At this

 time, the exhaust valve (4), and water inlet valve (5) are closed. The downward movement
- of the piston (7) relative to the cylinder (12) creates a vacuum within the chémbér (6)

‘which assists in the inward flow of air into the chamber (6). In other embodiments of the

present, invention,_ it is conceivable that air may also be forced into the cylinder (12) with

the assistance of a pump or a fan. The air inlet valve (6) remains opened until the piston
~(7) has moved completely through the first downstroke and into the second position (7),

and thereafier, the air inlet valve (6) is closed to prevent any further air from entering the
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into the chamber via the valve (19).

foll owing the conpletion of the first downstroke. ‘
JAN 2067

During the first downstroke, the air inlet 25 valve 3
[ ned and substantially water-free air is )
éﬁ)nglh?c‘ﬂe 91|esnto the chanber (6). At this tine, tH&T/AU2005/600770
exhaust valve (4), and water inlet valve (5) are
cl osed. The downward novenent of the piston (7)
relative to the cylinder (12) creates a vacuumwi thin
the chamber (6) which assists®in the inward flow of
air into the chanber (6). In other enbodi nents of the
invention, it is conceivable that air may
(gaggb%ggé)forced into the cylinder (12) with 30 the
assi stance of a punp or a fan. The air inlet valve (6)
%erraizg_%@opened until the gi. ston (7) has noved
81 %ethary thapisiar i’k areanged it the Gwit posibee raativeitntioe ¢limder (12) after

SECAR 550 D I 60 SR, s T B v

- thafttee fotgicue (e abiNpRANT (1\0Pc2RE5(hb 8RR ting rod (8) to force tﬁzéa piston (7)

_CTI@nUZOOS 00Q770., -9- chanber (6). Figure 2 Shows t
‘fﬂn%tt Seeoyd rpsleRyEHtg thetflat pasition. powiing the upesteikiey thet @r within the
hRgb&Y én ) - . letign of the firs
“retor nkl}pggtgerr‘g e. C%L‘E)Iggsé%%hg 1&?@ SN R BIT 50t %W%%eated' The
teppretoiaefshe bohiprtseti i at Bidabowrl J00e deaBPIRhiikAde although it
‘13 causes thg connect i n? rod (8) to force the piston
“%0?? be ePRTEHE A BY SrRer P8sglicgrinithe &6 tha ghet temperaps iof itfiencompressed
PUhdNgary NE aHBm3fi i g Ao dh nber | (6 s
“ond e}? g ogs co mpr %gésjlg%goc&ﬁmﬁgﬁ c%#g%ds}{gt fﬁéemgl?tr(‘i Fﬁ 1Sbagﬁoo igr@)’ osed within
tlréma@éfall'meerw% ﬂ%))efo ahuivle fafher heatgfglm’:’tﬁi E@ﬂ%cﬁﬁif sioﬁecﬁt}hgrem. In this
t_about .5 rees, centigrade although it would
TP I b, THnGar dh ket eerisivees irpugihiicbiie current is
allefBs pisdse of the conpressed 10 air may vary in
alternative enbodi nents. A heating elenent (16) is
al so disposed within the heated-air reservoir (3) to
: he eat | of, the heated air stored )
WHREPE ] WS R R R tadn The Btedeait FesgrieReviie (@is)opened fo
allave tHedeatedast ot il ehoMcbenihdlb Qe Whi ' i
able to be passed. 18 Wrlst i Ui ?Pﬂlﬁgé.%%fgi%’*c?%*hepmfm 7)
andARe fyliptade?). tThe heelad et whorvoieselve Py isviabreafi¢9dlosed to releasably
i I the. heated,aiy to fill the receptacle .
seBPRNEEIL e BKLOMLNE RALED S Lo [LLL LR [EEERLactS ot i
the heatogiaimdeervéit AhiveTly (RARILHT MY k8GRI is YR'V&ibIhaonetically
is thereafter closed to releasably seal In the heat e
achiatedaeal el oblee fiming ofithe openimpendélosing obtiterallveefd) depieq@ogrammed
- d-Shd RLerf ith. the heated-air reservoir valve (9)
mﬂ(citmc &?nﬁgﬁggwénbodi ment is an electro-magnetically
20 actuated valve). The timng of the opening and

cl osing of the valve (9) is pre-progranmed
Upon conuiencement of the second downstroke, the air inlet valve (2), exhaust valve (4),

and the heated-air reservoir valve (9) remain closed in order to substantially prevent air

from entering the chamber (6). As the piston (7) is in the first position and the second

‘downstroke commences, water contained in the water receptacle (15} is supplied info the

chamber (6) via the water vapour nozzle (5). As the piston (7) proceeds further into the

_"second downstroke, the water is vapourised within the chamber (6) as depicted in Fig. 3.
- Approximately 3 cubic centimetres of water 1s used to fill a one litre vacuum of the
‘expanded chamber (6). Substantially mstantaneously after the water vapour has been

~ supplied into the chamber (6), the Hydrogen produced in the container (17) is also mjected




B o
.

10

15

20

25

.30

into the mcro-controller. Upon commencenent of the 3 jAN 2007

second downstroke, the air inlet valve (2), exhaust

walyes {19915 and the heated-air reservoir valve i

remai n clgsed in order to substantially prevenF&i%ﬁmemm”7O

25 fromentering the chanber (6). As the piston (7) is

in the first position and the second downstroke

conmences, water contained in the water receptacle

(15) is supplied into the chanber (6) via the water

vapour nozzle (5). As the piston (7) proceeds further

Apprexibhigely 36 GRNGsAOMISIHL e bR eM@PRUL! fed

vﬁ hin the chanber (6) a%lf eB{a%? B IH‘E‘?C‘%? in'lo Be"chamber, and

”prr dhei paa’toa: §7) 3s auavirgg tlﬁﬁn}ighnﬁ:b rsggmﬁf dm%sﬁgkb,ﬁﬂlﬁb%gteﬂ%ir TEeSErvoir
.one |ljtre vacuum of the 30 expanded chanber

V?jé'f.(ggﬁb"é’teﬂ?d f“r&ﬁhﬁqﬁeﬁ@ St 8 SeRplis yntgftheghanher (o) eFhe water vapour

aH@RRMECIEAPEyBRREn vAHRP kb (ér? %%p%l@;{ﬁa?)é néiigﬁdgugxq Svith the heated

_I—|ydrgagen produced I'n the contal 7
arnihereby dorcing e tphtore (Arfother irita thehecordl dviishiBke, 0 pbANr stroke, and

007 2005/ 119015 PCT/ AU2005/ 000770 10
PRt Ta or () fvie ek olids Cepkien (hb ia s capapiogile (10).

is injected in to the chanber, and whilst the piston

7) is noving through the second downstroke, the

( [
AHEGISEEE sensorr @8 isvsied to wainiter (kn s Wﬂem%:boj%ﬁ ﬂac‘h Bhstantially ceased
6). The water

jf: 1SS l.i ed,_into the_chamber ( i _
e’&%%{%%? Rlehin' the? ionti dr]g'ggﬁ’ first rempbodiaerith gpgsation @f expansion
subxipatidly upebides aftaeld BiktoM &l int -
t her ebg{ forcing ‘t he pi _gt on 5’9)6(%3% @Bﬁt gj ?%emtseérgg%&te position
begugrstiedket anst sgsond positinnlee thapidtont (13 icprveating throogh the second
aft (11), via the cam

do@@s%ri‘a?ée{s ??B;p%tt(%ﬁ E’/ﬁ 2}& g%?\tgr? Elé ﬁiegllg‘lf(e?j?}ggmﬁe Poskion xelptive to the cylinder

pro
(1 2pimi Figr 3. wh @icss i@ s8adoR (1 339 RIhn i3 Svid kb ihdd:!

ol o ameckle s gh?rrber 1(16). i %g%ﬂllifégt(bf?L@(ffsqnterfaced
V' X yalg@ atia the rgfcresgraredlendevideGsush bttt aviieh athd $ensor detects

thf ¥R GI | .st.on (7 ein i spgsed.in an
i ﬁghﬁﬁ*ﬁ%%?;%ﬂé%&é.??}lﬁémﬂm Tre e Sgmisscsngrolir relays a
copiosli sigrahteathe tthhapt s41061td &ludtd opaeesdhd gt e

second downstroke. The p”;toﬂﬁ?7) i's shojb fﬁgﬁﬂgy

internedi ate position relative tothe cylinder (12) in
ThEle8nanat L 3)...1.S unted within th

cyl I|:,nd(‘§cr1§El 2?%2% t]?eg&?a&r}{bg % ?S a%vétauat%)}”ﬁ ﬂi‘%%peéyﬁ 56@?’“5?"31"6 (4) as
thepibten (4} compldting thd @tonddnimisplokerand e RflosheNsdchad upstroke. As
ﬂthen t.he sensor dete?ts 15 that the water vapour has

S GBSPEnEPITGES dn£onplishathn wyhausied matsrovepmtr obiidenses and is

frehRd o i ex val ve ;
reCa;ct uat e &%%g%%t%%%g& g&é%@éﬁ@%ﬁ%@ I?’Wée'ﬁ%%{ﬁ dedgpicts the
engiap OLr afigrtthe wotripietivhasfbibe sesorglvaRuake dnVilRridiR e WS HEments, the

ust val v 4
wafel H%y%e mrcula?ed(ar?mnadsthe engine (1) to also serve as a coolant.

It would be further appreciated by a person skilled in the art that thermal insulation is

employed in the first embodiment as a means of alleviating water loss.

In the first embodiment, the relative minimum volume of the chamber (6) is calibrated to

be approximately equal to the sum of the heated-air reservoir (3) volume and the volume of

‘water which is injected in to the chamber (6).

It would be appreciated by a person skilled in the art that when air heats, it tends to expand
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t he isfon 7) is conpleting the second downstroke, _
Phe fol | ohi ng Secong. ups 3 JAN 2007

and the followi ng second upstroke. As 20 the second
wipstosoksnis s conpl eted, the exhausted water vappgfiauzeosoonrio
condenses and is recirculated fromthe exhaust, valve
(4) to the water inlet (5) for re-use. Figure 4
depicts the engine (1) after the conpletion of the
second upstroke. In alternatiyg enbodi ments, the
wat er may be circul ated around the engine (1) to also
serve as a coolant. 25 It would be further appreciated
ahy bac@ee ightesKThisestobdis tib %uaibtgoﬁm; iHeh@h 8l WIsH! @hb%r balloon
is enployed in the first enbodi mnent as a neans
ORIIREY| e Wejehiefdhe bajloon apd cange afd mstaemﬂjbmﬂgbqu t he
relati ve m ni mum vol unme of the chanber (6) is
calibrated to be approxinately equal to the sum of
It hiewhefahiedthaalr (h@seto@bresded)and PLMBE dRDkL
0. wat er which is |n?g%ted into the chaﬁ%g?ﬁp%ﬁﬁgkggfﬁwrnﬂon
Wedo Bie afipdacwit sadiy h&qu@ﬂ@ohmk tHel caxbbici wpﬂh&y that it bad prior to

5, MR B Sk S AR5 v

the isgint exr. cobltd Surigd@DIpPrEsRAAIDGRS td ckRSnWaY: the o P?bs‘i‘@% effect to
a hot air balloon  operates. The wei ght of 'the balTloon

UG CURPEian Bealingds apgated ﬂ\}ﬂ%@ﬁé@@bdhatmem%theofacuum and hence
thE Rigfour! P ﬁhatr%%tauj in- tﬁl?é% gtpgtuhﬁ atsty% e&rﬁt&{)mglly Mvolves the

first upstroke the
use pf & figteor twitihe toehdretmoﬂaau/ran mcaﬂme cylin@s o @nepBiston.
capacity that it had prior to heating. Air during
qui ck conpression, heats at a nuch faster rate than
It Woedr I ]
deco l%trag)s gﬁtcg%é}i &ha 85%21} %?%@c%? gugl at # ﬂ lé%“spﬁ%p Sy g disgel engine
is @Mfi ézbe H@dlfcgd}’rckod'mwﬂ te pivide hathengnbslinegat ﬁﬂldﬂgﬁﬂ diBer things,
th %%f' e.that creates the Y cuum and hence
?/ ugs 1p GrooFIRera FRERe Zopld pormally beysplansd %y aéélerahty of heated
alrssﬂ@lﬁg@ cBUMAB@Ns{iPirG8! thy ab&eodsEShda st %IlePél?n af, a?xdf B length of
or. turbine to drive nore air into e cy
thf'cl@ﬁﬁ@ﬂ@ésm the. exigtinggugird] dediapp mgmamdlcbgrdmapé_)r ﬁ@sral to be adjusted to
1m§ék£h% rth%ar that an existing petrol or diesel
gﬁf@l? be nodified/retro-fitted to provide
a further enbodi nent. Anobngst other things, the spark
common engi ne woul d normally be replaced by
Thas %@Jeﬂ intthe axt Wil ppprecinte tiat thetioveatjen dhamibed hemsimisl sarceptible to

VafﬁaQIO'ﬁF indRRUEERR o BR o IS dienly Eﬁi‘jﬂgég wvaﬁﬁwefr departing from

thedbejseed)f Be gt UA M sedltN ARkibhy arfﬂeﬁgdlfﬁ@a% i @&HE Qpparent to
i ncrease the conpression ratio. Those skil

pergens shitllgd Boheast, shenld Het conkideredvie rfuil ovlthileshﬂf B}iﬂﬁd and scope of the
. VB s 'b?oa%illj)? ‘fl@%ﬁﬁb%!foeret&scnbed. It is to be understood that the invention

- includes all such variations and modifications. The invention also includes all of the steps

-and features, referred or indicated in the SpGCIﬁC&tIOIl mdividually or coHectlvely, and any

and all combinations of any two or more of sald steps or features.

- The reference to any prior art in this specification is not, and should not be taken as, an

acknowledgment or any form of SngCStIOB that that prior art forms part of the common

general knowledge




20 variations and nodifications other than those =~ ™"/ 2ner
specifically described without departing from tHesesived 20 August 2005
scopeLgf-tdresprrrenti-on--Ak+k= such vari ations and 2 JAN 2007
nmodi fi cati on which becone apparent to persons skilléed-

“in the art, should be considered to fall within the
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15

20

spirit and scope of the invention as broadly

herei nbefore described. It is t&be understood that

the invention includes all such variations and

nqg;éi tions. The invention also includes all of the

st *and features, referred or indicated in the
specification, individually or collectively, and any

and all conbinations of any two or nore of said steps

ofl. f eatAursgsiemThe catolgdy egenerating mechamicar powed frérnsSa piston engine

-spegi fjcatjon i ot,, and shoul d not be taken as, an
a%ﬂﬁ’ﬂ\ﬂ} %‘H@lﬁ‘gﬁ’ﬁg gi—eli],a}ﬂyrﬁflgﬁ}ﬁ YPleaigeldss on t hat t hat

prior art fQrfiopakd ; .
know edge. P(I,il’i;g?t %uzoc%’%%&g%bq@%gg Cﬁ@%‘%{}%ﬁg‘tgi’f‘lﬁoﬁog‘m"“ bemg
-12-  JANaldE betwBen 4 relativeysinenuhoohnemn tmd lalrelative maximum volume;
generati ng nechani cal wer froma pi.ston engi pe '

Wi thout conBUSFIHG I RPN EAtSE TapHE (s e AR, Hhen the chamber

5 a pi sésanshilfaR te AR AN LA L ¥hd Nder so as to
define a chanber being variable betwéen a relative

m ni num vol an@cangnal seppipingt Hydrogex iimtanhe othamber avhen the chamber
means ' r__vapour into the chanber when

the. onaip BB bR il RN Bk 451 Ve mi nf mum

vol une; andaame®ansf edppivpp|heag iy dhegeR ket Rehen the chamber
chanmber when the chanber "0 10 substantially has the

rel at i F&SHORRRURISBE ipkattve amaimumeahgeof suppl yi ng

heated air into the chanber when the chanber

substantially has the relative mni numvolune. 2. A
s¥.st emAaystetnadsrobadmied ircdlainn indhrihgislivagr fapsat &pphameits.
supply nmeans. 15 3. A systemas clained in claim?2
wherei n the water vapour supply neans incl udes:

a .
wat er A%?ﬁ@ﬁl%lcﬁiﬁleﬁ irS1i @glhérv?}ir} {lzaﬁtwa%éll %ﬁ)é{]rgw&n%ﬁs includes:

and a water vapour nozzle via wat er” vap

be supphitdricaplacletier ssdrargrefirst supply of water; and

a water vapour nozzle via which water vapour may be supplied into the chamber

from the water receptacle to the chamber.

4. A system as claimed in any one of the preceding claims including a means of
 producing Hydrogen.
5. A system as claimed in claim 4 wherein the m‘eahs of producing Hydrogen includes

25

30

a means of extracting Hydrogen from water.by the process of eléctroiysis.

6. A system as claimed in any one of the preceding claims wherein the water vapour

| supplied into the chamber is pre-heated to at least about boiling point.

7. A system as claimed in any one of the preceding claims including a releasably

sealable reservoir adapted for storing heated air.

- AMENDED SHEET

PEA/AL

PCT/AU2005/000770
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fromthe water receptacle to the chanber. 20 4. A -3 JAN 2007

systemas clained in any one of the preceding clains

waclougti Pgisa neans of produci ng Hydrogen. 5. A XSt Ms/000770
as claimed in claim4 wherein the neans of progu0|ng :
Hydrogen includes 25 a neans of extracting Hydrogen
fromwater by the process of electrolysis. 6. A'system

as clainmed in any one of the preceding clains wherein

the water vapour supplied into the chanber is

pre-heated to at |east about boiling point. 30 7. A
g5y St eMsAgerfla@lcRded i Mh PREeRn 1R BEBEENAEh L 1B Foir includes a
including a releasably seal able reservoi'r adapted for
valvgrandlga lsentrddmedns. foARENDEDN SIHERTation KENAE) valveSbelWben an open and
CEOQ% 1.2005/119015 PCT/ AU2005/ 000770 -13- 8. A

CV% B4 claimed in claim7 wherein the rel easabl y

seal abl e reservoir includes a. valve and a contro

means for automating activation of the val ve between
9an opepysham as elagsetinpdaint § oderdin the Memssifantaasting aictredion of the

in.claim§8 wherei he ns. of _autonmtj ng activation
v i il 2 R o HES e et PP e Valit ch | s
interfaced with the valve. 10. A systemas clained in
any one of clains 8 or 9 wherein the val ve includes an

1@ ecir BYshey e tlamed iy eny poe pf claimsyis e hvesrehahawdlvierincludes an

K 3 precedi ng clains including a neans of
E%Ee]%%r a% %{I:;C ‘%"ﬂg&heat ed air. 12. A systemas clained in
claim1l wherein the neans of generating the heated

air 15 includes the piston and cylinder for '
T onpfeddtay a8 taimet i mny hanecoiathseprecedieg elympdndlidigs a means of
g&ggﬁﬁ%Qheﬁéﬁmfﬁﬁystenyas claimed in claim12 including

an air 1nlet " nozzl e di sposed on the cylinder via

which air may be supplied into the chanber from an

external air supply. prior -
12, A system as clagll‘?ec%/ mpclaim 11 wherein the means of generating the heated air
includes the piston and cylinder for compressing air within the chamber, thereby heating

the air.

13. - A system as claimed in claim 12 including an air inlet nozzle disposed on the
cylinder via which air may be supplied into the chamber from an external air supply prior ‘

to compression between the piston and the cylinder.

14, A system as claimed in any one of claims 11 to 13 whereiil the air supplied into the

chamber is substantially free of water.

15. A system as claimed in any one of the preceding claims including a recirculating

means for recirculating water from the chamber to the means of supplying water vapour

| into the chamber.

16. A system as claimed in claim 15 wherein the recirculating means includes an

exhaust valve disposed on the chamber via which the contents of the chamber is able to be

~ evacuated from the chamber.




20 to conpression between the piston and t he cyI [ nde]g,m ATT2005/000770
14. A systemas clainmed in any one of clains 11 t% d30A ¢ 2005
- WhehRIMwdd1Bo Rk sSUPR I 80kl 0 the  chanber is ccetve ugus
substantially free of water. 25 15. A system as JAN 2087
claimed in any one of the preceding clains including =3
recirculating means for recirculating water fromthe
chanber to the means of supplyiLpg water vapour into
the chanber. 16. A systemas clained in claim15
wherein the recircul ating neans includes an 30
. eﬂﬁaustA vygtone agi¢lsiprd ddl aonofidief thd ared&ling tlainthineld pressure sensor
ntents of the chamber is able to be evacuated
CRE Bifalbdetecles SREp JutFi0yeIeRs withip dhe éaa@berAbgﬁJewbstanhaﬂy ceased
ZQQ@ndﬁ-}V\P CCS9. WWar kvVmmrs\  TEi ~g\Wbrn BOMJ E.igii c-
PO . p dw240B/ 05 JAN 2607" -14 17. A system as
claimed in any one of the preceding clains including-a
nsor for use jn detecting when water

5 Vdfour AT 2% (e gait dJ e Rt PaPR) of dhesesmor is adapted to
exRaBHbRGinokBe exhaiYShR as clainmed in claim17

wherein the out put of the sensor is adapted to
trigger opening of the exhaust valve. 19. A system as

clgi me n t he precd I ms _i.ncludin

‘me%ns ﬂr éys{e%‘e%?‘rﬁpaﬂ}eg S dhat R g th%%é ﬁ%ﬁg ¢ %Hlszlﬁcluﬂmg a means of
nitfndlyohsaaiig Bt bisdhe/ generatl ng rrechanl cal power

:; froma piston engine. wthout conbusting fuel, said

= 10 plston engi ne including a piston slidably engagable

a d to define a chanber hei . }
. varl abﬁeﬁ’%h{ \{/ive(gf{f%ﬁrrozl bivi %eneﬁt%gnﬁﬁ%%\?&cﬁﬁgow%ﬁ%m & Ppiston engie.
rwithtutwenﬂmmnwﬁely Qhit Mstos @hgineRidi@khd A pheeh ﬂﬁlabﬁﬁengagable with a

of . %#é_l suppl y| n vvater vapour into th
C%j & SQNFH%F? e gagt witablgl hejwednas relhteve minimum volume,

R A H““Y‘%Emﬁ s SRR T YELOR" e ©
15 rel ati(We miswpplyimgvehtaneapour into the chamber When the chamber substantially
has the relative minimum volume;
(i1) supplying Hydro gen info the chamber when the chamber substantlally has
_ the relative minimum volume; '
(iif)  thereafter supplying heated air into the chamber when the ehamber has the

20 relative minimum vo]ume

R

whereby, mteractlon of the heated air w1th the water vapour and Hydrogen within
. -the chamber results in expansion of Hydrogen and water vapour within the chamber,

thereby driving a piston downstroke.

25 21 A method as claimed in claim 21 including a step preceding step (i) of claim 20

wherein heated air is formed within the chamber.

22. A method as claimed in claim ?.i wherein relatively unheated air is supplied into
the chamber from an external air supply via an air inlet valve pnor to formation of the

| 30 heated air. .

23. A method as claimed in claim 22 wherein the relatively unheated air is substantially
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(iii) thereafter supplying heated air into the chanber

when the chanber has the 20 relative nininum vol une; -~ 3 JAN 2067
sRbYsoint eraction of the heated air with th <
vwggo{ﬁr/ygg%j Hydrogen within the chanber resul tsepdlliﬁﬁﬁfooy(pomm

expansi on of Hydrogen and water vapour wi thin the
chanber, thereby driving a piston downstroke. 25 21.
A nethod as claimed in claim _2135-i ncluding a step
preceding step (i) of claim20~ wherein heated air is
formed within the chanber. 22. A nethod as clained in
§éabyA4dr Wherein relatively unheated air is supplied
into the chanber froman external air supply via an
air inlet valve prior to formation of the 30 heated
had as clained in claimz22 wherein the

ir. 23.
ol avh Fantipd e Tarmy pi AR & Bywhespmnerslatively unheated
A BRI AN Be %Mn%%nn% %)thg{aﬂ' %@%ﬁﬁply A’lt rtr%% ﬁ%namgréoement of a

PCT/ AU2005/ 000770 -1 ree of water.
dowaistreick éfrthapigtonnelatife ol the ngliér.or 23 wherein the

relatively.unheated air is supplied in to the chanber
formthe external air supply at the commencenent of a

25.5 doWREII0k81phel REa) GHeQP clEhabh YE24 QbR gx\él}{eﬁgg %11 is formed
I 0.

25. A nmethod as clained in any one of clains
Wi dig chiebaneagt et pistoni mofingnarbugh anhiypsttole iahthetegtinder thereby

by the pi.ston..novi ng through an stroke in the
Cg%,ﬁp{eﬁggg ﬂ{q{gﬂgg y“@ﬂﬁ%?‘i%g%aﬁlﬁ‘g B4t i vel y unheat ed
air contained therein. 10 26. A method as clained in

claim25 wherein as the heated air is forned by
2eonpregrstbed set vlewred: e obiist 8A whekey lak niter hattad ny tshéormed by

r.ok h ated air, is forced .jnto a.releasably. .
% eg{egﬁfng b?&evs? g‘? \?Igei P 1s€>Paanngy ﬁﬁé‘ﬂe@m&aﬁi}%um%ﬂﬂ%s@a %ﬁﬁtefi g 1s forced
nfte sefek@kibly abdable rBRFRAF VRI aif BFet@l Wadvd 8ispbRAGH R reservoir, and,

tenporarily trap the heated air within the reservoir.
thpeeafter the valve is closed to temporarily trap the heated air within the reservoir.

27. A method as claimed in any one of claims 20 to 26 wherein the step of supplying
water vapour into the chamber includes supplying water into the chamber at the

commencement of a downstroke of the piston in the cylinder.

28. A method as claimed in any one of claims 20 to 27 wherein the step of supplying

_ Hyd_ro gen into the chamber includes a preceding step of producing Hydrogen.

29. A method as claimed in claim 28 wherein the step of producing Hydrogen includes

the step of effecting electrolysis of water.

30. A method as claimed m any one of claims 20 to 29 wherein step (iii) of claim 20

occurs within approximately 10 milliseconds of step (i) commencing.

31. A method as claimed in any one of claims 20 to 30 mcluding the step of eVacuating

exhausted water vapour from the chamber via the exhaust valve when water vapour within .

the chamber has substantiaily ceased éxpanding.
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27. A nmethod as clained in any one of clains 20 to 263 JAN 2007
wherein the step of supplying water vapour into the
vohambatssificl udes supplying water into the cha _
the comencenent of a downstroke of the plstgﬁgpAﬁ%W%mm”70
cylinder. 1 20 28. A nethod as clainmed in any one of
clains 20 to 27 wherein the step of supplying
Hydrogen into the chanber ingkgdes a precedi ng step of
produci ng Hydrogen. 29. A nethod as clained in claim
28 wherein the step of producing Hydrogen i ncl udes
32he at@pthefl astlantd noc1ehes! %’eﬁéﬁ{ g ﬂsfssfﬂ@tsgﬁsor %5115%9 ‘to ’&etect when
net hod as clained in any one of glﬁB 20
thgrigtai viaperepitiinthe chefubet bisme2@d empzmdng.vm t h| n
approximately 10 mlliseconds of step (i) commencing.
31l. Anethod as clainmed in any one of clains 20 to 30 '
33.ncl Adhagod B cRiged of t icro-
vapour fromthe chanbgﬁwsﬁﬂaf%%ggfggag?pggﬁ%gﬂﬁﬁ%ﬁggOfannmn'
PrGefsenT 1 apletnatswpdhition aflaeleastambef tedsllewbmst anti al |y
cea 3 JAN 2007 WD 2005/119011 - .
PCT?%E&%%@%%%%%%O -16 32. A method as clained in
- cl aithe 3it imbievayg) a pressure sensor is used to detect
when the water vapour within the chanber has ceased

= expdRPAKT vaur migetaltd as claimed in any one of claim

20 to 32 including the use of a mcro- 5 processor to
automate operation of at |east one of the follow ng:

t he exhaust valve; - the air inlet valve; - the water
vapour inlet valve. 10 |




