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This invention relates to an energy changer and to a nmethod of changi ng
energy. Te imemision relates particularly but not excl peiraal2giiioo:foke
conversion of thermal energy into nechanical notion or electrical energy.
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BACKGROUND TO THE INVENTION

10
The reference to any prior art in this specification is not and should not be
taken as an acknowledgement or any form of suggestion that the referenced
prior art forms part of the common general knowledge in any place in the
world.

15

It has been known to create devices which utilize a temperature differential
to create mechanical motion. Some of these devices have been referred to
as "heat engines” or "thermal engines.” A heat engine is a physical device
that converts thermal energy to mechanical output. The mechanical output is

20 called work, and the thermal energy input is called heat. Heat engines
typically run on a specific thermodynamic cycle, as such a heat engine
performs the conversion of heat energy to mechanical work by exploiting the
temperature gradient between a hot "source" and a cold "sink".

25  Over the past one hundred years, Internal Combustion Engine ("ICE" or "IC
engine”) has been the major power source for motorised vehicles. A typical
IC engine comprises of a plurality of piston-and-cylinder assembles. An air-
fuel mixture is forced into the cylinder during the intake stroke cycle,
compressed and subsequently ignited and generates high pressure to
30 produce motion energy and waste heat. Recent attempts have been made
in the automotive industries to incorporate alternative power sources such
as an electric motor, known as a hybrid vehicle. These types of vehicles



conpressed and subsequently ignited and generates high pressure to 30
produce notion energy and waste heat. Recent attenpts have been nade in the
aut onot i weoi2othugtT4ies to i ncorporate alternative power POouAIR81180CH8aS an
electric nmotor, known as a hybrid vehl cle. These types of vehicles 2
convert wasted nechani cal work durlng brake or deceleration into
electricity for later driving. Wth the world-w de depl eti on of fossil
fuels, utilization of other energy 5 sources has becone critical. Fossil
fuels are gonveriWagteslmichanical work duting bedker arl dgeeleralictuinteldctricy . These
material s V@r (;girlle’/@d fromthe fossilized remains of plants and ani nal s.
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consi dered ewabl e _ener S C de fromthe environnenta

i npact , éﬁ%t(;@ V\ﬁ' ls %’ﬁ* raSy) &"Pfhﬁ”?ﬁ%”ﬁ s begi nning to denand
noti ce. 25 These enV|ronnentaI concerns have pronpted costly, conplex

t echnol i sals in i ne design. For instance, fuel cell
tgghﬂgl gglycgps%l)r ntuses o ese types gf energy are being produced and

experimented with. Cars with better gas mileage are being manufactured.

15  Hybrid cars which use electricity as well as gas are just one of the many
products which have been developed to sustain the use of fossil fuels. Still
these fuels are being depleted. Another problem with the use of fossils fuels
is no matter how safely and efficiently these fuels are being used, they still
have an impact on the environment. The combustion of these fuels

20 contributes pollutants to the atmosphere and contributes to the greenhouse
effect. Fossil fuels are not considered a renewable energy source and aside
from the environmental impact, the cost of retrieving and converting them is
beginning to demand notice.

25 These environmental concems have prompted costly, complex technological
proposals in engine design. For instance, fuel cell technology provides the
benefit of running on clean burning hydrogen. However, the expense and
size of fuel cell engines, as well as the cost of creating, storing, and
delivering fuel grade hydrogen disproportionately offsets the environmental

30 benefits. As a further example, clean running electric vehicles are limited to
very short ranges, and must be regularly recharged by electricity generated
from coal, diesel or nuclear fuelled power plants. And, while gas turbines are



benefit of running on clean burning hydrogen. However, the expense and size
of fuel cell engines, as well as the cost of creating, storing, and
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10  costs, labor intensive operation, low power/weight ratio, low overall thermal
efﬁc_iency. This applies particularly to medium and small-scale installations
where steam power has generally now been superseded by the internal
combustion engine or by electrical power drawn from the National Grid.

15 Clearly it would be advantageous if a contrivance could be devised that
helped to at least ameliorate some of the shortcomings described above. In
particular it would be desirable if an apparatus or a method could be devised
for converting energy that was cost effective and reduced the depletion of
fossil fuels.

20
SUMMARY OF THE INVENTION

According to a first aspect, the present invention provides an apparatus for
converting thermal energy to mechanical motion, comprising: a heat
25 exchanger configured to produce wet steam comprising: a combustible fluid
reservoir and a combustibile fluid pump to circulate a combustible fluid from
the combustible fluid reservoir to a gas generator; a first heater means to
heat the combustible fluid in the gas generator to produce gasification of the
combustible fluid; an ignition source and burner to burmn the combustible gas;
30 a water reservoir and a water pump to circulate a supply of water from the
water reservoir to the heat exchanger; a second heater means to heat the
water in the steam generator; a superheated steam generator comprising: at



15 Cearly it would be advantageous if a contrivance could be devised that
hel ped to at | east aneliorate sone of the shortcom ngs descri bed above. In
parti cul avoizbiviutsd be desirable if an apparatus or a nmechodi2enwodiobe

devi sed for converting energy that was cost effective and reduced the
depletion of fossil fuels. 20 SUVMARY 'OF THE | NVENTI ON According to a first
aspect, the present invention provides an apparatus for converting thermal
energy to nechanical notion, conprising: a heat 25 exchanger configured to
produce wetleast-ong steapr separgtordosaparate ivater draplets fiase the wet steara
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source to heat the water in the heat exchanger, wherein the heat exchanger

provides the wet steam source for the superheated 4 steam generator and

the superheated steam generator provides a superheated steam which is

10 directed to a turbine to produce mechanical motion.

The present invention does not suffer from the endemic problems that have
led to the demise of steam power in a commercial environment to date.
There is little or no pollution, due to the recycling of the water and t e small

15 number of moving parts means maintenance costs have been significantly
reduced. Due to the adaptability and relative small size of the present
invention means that the energy converter may be used as part of a hybrid
renewable energy vehicle, for example an electric car. This means that the
drawback of having to regularly recharge an electric car can be reduced due

20 to the adaptability of the steam energy converter which can be used to
recharge the batteries while the car is still in use thereby extending the time
between charges of the batteries.

The above application of the present invention to a hybrid renewable energy
25 vehicle is but one possible use of the present invention and will be used
throughout the description of this invention. However, the use of the present
invention for a hybrid vehicle should not be limited to only this use and a
person skilled in the art would be expected to apply this invention to many
possible uses.
30
Preferably, the apparatus for converting thermal energy to mechanical
motion may further comprises a condenser placed between the turbine and



| east one steam separator to separate water droplets fromthe wet steam
produced in the heat exchanger; a cylindrical surface within the

super heatwod 28t@am4generator, the surface of which i s heatedtyiabidoeast one
heater el ement such that when the steamcontacts the cylindrical surface a
5 superheated steamw th a higher tenperature and no water is produced; and
wherein the gas fromthe gas generator is ignited to provide a heat source
to heat the water in the heat exchanger, wherein _the heat exchanger
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driving thegjgjerkddtéd sfeapf! sai d superheated steam generator may conprise a

separator vessel presenting a substantially cylindrical inside surface; an
inlet for directing incomng wet steamcontaining a m xture of steam and

vwater 1nto piafer &g@Sﬂe lef of TR RSt s'a@eﬁ{efafé& st@afm'erldrater matyl e Yedftot e wet
st eam ar ound sal in r| cal insi surface; a Steam chanber in the upper
portion the inlet of the second superheated steam generator and the outlet of the
20 second said superheated steam generator may be fed to the inlet of the
third superheated steam generator and the outlet of the third superheated
steam generator provides the superheated steam at a higher temperature

and with no water to the turbine to produce the mechanical motion.

25 Preferably, the baffle plate and cylindrical inside surface of the separator
vessel may be constructed from copper.

Preferably, the combustible fluid may comprise any one of the group
consisting of ethanol, methylated spirits or LP gas.

30
Preferably, the apparatus may further comprise an electrical source to
power the heater means and heater elements and the ignition source. The



10 of the separator vessel for receiving the separated dry steam which

ri ses above the water; a generally cylindrical baffle plate nounted in the
st eam chawbeni2ak4m1l ocati on spaced apart fromthe cyli necreazoivsine
surface of the separator vessel to 5 forma partition which provides a
surface which is heated by the three Reater elenents to produce a
superheated steanm and a 15 steamoutlet conduit extending fromthe steam
chanber for dischargi ng superheated steam Preferably, the outlet of the
first supermectianitat meationgprodueed byrthe énergy donverteremay|bet uséd talsea second

suber hoat eP M SAHEEIEF 38 pod 30 i drp0l cofbrfinal Hiasheo RIER, &
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generator provides the superheated steam at a higher tenperature and with
no water to the turbine to produce the nechanical notion. 25 Preferably,

the baffd e prefirgblp theCsaturatid steam ma‘ycb% dit&cie”tﬁ%@nbzile oRfParratoplof vessel may
be constructed from copper. Preferably, the conbustible fluid nay conprise

any one of thadurbingtp cause the oty te turp@End pspducemachanieal malion; ts or LP gas.

30 6 nechanical notion produced by the energy converter nmay be used as a
power source for any one of the group conprising. a generator; a house, an
aut onobi | e;Prefasably; the phess; exehanggr,stheagasr HGWaWhithe.at deastcoB@ abl y, the
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cause the r urn an ce nechani c n. Pre ably, the heat
exchangHr , pressuragelipfmeahed to contiel ot limitdhe pressuse @dreacht stdge tof the gener at or

and the turbine mayfurther conprise 10 pressu eli val v o control
o 1ime 1 APRARR e e endiSY T ting e 8 ek Teadiarol SaVE b, 2t or  ay
furt her corgutomaticallgzentreithé fibarof\erdascatianprerdetemiinedptessao@nt rol the fl ow of
a gas at a pre-determ ned pressure.
Preferably, the apparatus may further comprise a one way valve between
15 each stage of the apparatus to allow a liquid or gas to flow through it in only
one direction.

According to a further aspect, the present invention provides a method of

converting thermal energy to mechanical motion, the method comprising:
20 heating a combustible fluid to produce a combustible gas; igniting the

combustible fluid to heat water in the heat exchanger to produce a wet

steam; separating water droplets from the wet steam produced by the heat

exchanger using a steam separator; heating the separated dry steam in a

superheated steam generator to produce a superheated steam; and using
25 the superheated steam to turn a turbine to produce mechanical motion.

Preferably, the method may comprise any of the features of the apparatus
according to the first aspect.

30 According to a further aspect, the present invention provides a self
contained energy converter comprising: a gas generator housed within a
first container and comprising: a combustible fluid reservoir and a
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Preferably, the self contained energy converter may comprise any of the

features of the apparatus according to the first aspect.

According to a further aspect of the present invention there is provided an
25 energy converter including: an assembly for delivery of a combustible gas;
at least one burner to burn the combustible gas; a heat exchanger in
communication with a water reservoir for producing wet steam thereform,
said heat exchanger located to be heated by the at least one burner; a
superheated steam generator in communication with the heat exchanger
30 including: at least one heating assembly arranged to heat at least one
cylindrical surface for converting said wet steam into a superheated steam;



25 energy converter including: an assenbly for delivery of a conbustible
gas; at |east one burner to bumthe conbustible gas; a heat exchanger in
communi cavoeniaifara water reservoir for produci ng wet steav2vhaoefoer m

sai d heat exchanger | ocated to be heated by the at | east one burner; a
super heated steam generator in communication with the heat exchanger 30

I ncl udi ng: at | east one heating assenbly arranged to heat at |east one
cylindrical surface for converting said wet steaminto a superheated steam
8 agd an arahrldﬂmlanangemedt farcditacting Hee supetheatad-steame tarat Wwrkine te bi ne to
produce nmechanica i.on. | EF DESCRI PTI ON OF THE DRAW NGS 5 The present
I nvention VR’P&”%’“&%’@&B@ re fully fromthe detail ed descripti gn gi ven
herei nafter and fromthe acconpanyi ng drawi ngs of the preferred enbodi nent

of the pre | ' ' houl d t b Kk b
limtati V;Egi&%@%&%ﬁﬁ%@%ﬂﬁ%&%ﬁ&@pf);nat ingn aﬁdt ioeﬂn;grsteandi ng
only. Figure 1 shows a perspective view of an energy converter in

accordance with an enbodi ment of the present invention;
The present invention will be understood more fully from the detailed

description given hereinafter and from the accompanying drawings of the

preferred embodiment of the present invention, which, however, should not

be taken to be limitative to the invention, but are for explanation and
10  understanding only.

Figure 1 shows a perspective view of an energy converter in accordance
with an embodiment of the present invention;

Figure 2 shows a line diagram of the process of converting a combustible
fluid to a heating source in accordance with an embodiment of the

15 present invention;

Figure 3 shows a line diagram of the heat exchanger and the superheated
steam generator in accordance with an embodiment of the
present invention;

Figure 4 shows an exploded perspective view of the superheated steam

20 generator in accordance with an embodiment of the present
invention; and

Figure 5 shows an exemplary use of the energy converter in accordance
with an embodiment of the present invention.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An apparatus for converting thermal energy to mechanical motion and a
method of converting thermal energy to mechanical motion in accordance
with this invention may manifest itself in a variety of forms. It will be
30 convenient to hereinafter describe several embodiments of the invention in
detail with reference to the accompanying drawings. The purpose of
providing this detailed description is to instruct persons having an interest in



Figure 2 shows a line diagram of the process of converting a conbustible
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of an apparatus for converting thermal energy to mechanical motion.

The apparatus 10 includes a combustible gas producer and burner system
10 20, in the form of an ethanol combustible fluid 21 and a heater element 28
which heats the ethanol fluid 21 to produce gasification of the ethanol fluid
21 in a gas generator 26 to provide ethanol gas for the burners 31. The gas
is then burnt in the burners 31 to produce a heat source for the steam
producing system 40. Water 41 is heated by the burners 31 in the heat
15 exchanger 47 to produce a wet steam which is then heated further in the
superheated steam system 50 to produce super heated steam at the output
of the superheated steam system 50. The superheated steam is then
utilized to drive a turbine system 60 in which the superheated steam is
directed by nozzles onto a rotor of the turbine 61 to cause the rotor to tumn
20 and produce mechanical motion which is transmitted to a drive shaft 62.

Each of the above systems of the energy converter 10 will be described in
more detail below.

25 The combustible gas producer and bumer system 20 includes a storage
tank 22 for storing the combustible fluid 21. The combustible fluid may
include any fluid 21 which is capable of igniting and burning. For example,
ethanol, methylated spirits or LP gas may be used. The invention relates
particularly but not exclusively to an energy converter that is suited to

30 producing and burning gaseous ethanol for use in heating water 41 in a heat
exchanger 47. It will therefore be convenient to hereinafter describe the



t he subject matter of the invention howto carry 7 8 the invention into
practical effect. However it is to be clearly understood that the specific
nat ure ofwoDhore/detsai | ed description does not supersede tPoe/Agroavmiiosy of

t he precedi ng broad description. 5 Ir] figures 1 to 5, reference nuneral 10
general |y desi gnates an enbodi nent of Oan apparatus for converting thermal
energy to nechanical notion. The apparatus 10 includes a conbusti bl e gas
producer and burner system 10 20, in the form of an ethanol conbustible
fluid 21 ainventior aithrrefgrencento this applicationdiewever itishtenbe understoah t o

produce gaglf;i | Jfluid 21 in a gas generator 26 to
provi de et m%%&ﬁé%@éh'%ff’f{’%gdgtgﬁﬂ%ﬂﬁ The gas isgt heg burnt in the
S\zr ners 31 tﬁ proguce a heat source for the steam produci ng system 40.

t 41 i by, the b 31 | h .
2 wet st calPRHABATOIc R FTEACB itk Aa e wiRD rediesd i e #hn o\t em 50
t 0 prodyce igrititt sdLfroé €6t thecsuthais 31 drawpubutadf thedaskiRerbyepamg 2% eam syst em
50. The superheated steamis then tié' zed .to grive a turbi stem 60 in
ohi ch tho. S0dARES BUOGLA G YR 25 9§ 0 5P 985 SRngTaioh 2. otHeor 1 he
turbine 61 ghiarpP$9s pBlretiqh) thb QARILD tHIBugh thefild ot TRCARD iy beot | on

which is transmtted to a drive shaft 62. Each of the above systems of the
ener gy conVdenpedr up @syraquired. AcgBewaryalve ofrledevalve isa mechapicahe

For storingefies WhEAARsE Beie IR, o @ie] ook OB AnooM IR el e any
fluid 20 weirettiors Acapmberobénd-wal valvgs anel used in the emergy sravester, 1&t hanol
et YL 2§ b el 888, 87N H41F ot St TUER! I PR L
30 produci pgocesd. Dnervangvaees ares typidaliy dwofport valees, méarting thieybawe 41 in a
P ﬁ:t excharg‘gg ropgwinglstin%glbc}f Sarotra‘fe%'e ﬂlt}i% f6enter %%Htthé Ootﬁéarr %ir %fuc} o descri be
leave.
15
The ethanol 21 is then heated in the gas generator 26 by heating element
28. The heating element 28 may be a nichrome 80/20 (80% nickel, 20%
chromium) wire, ribbon, or strip. A heating element converts electricity from
the battery 33 into heat through the process of Joule heating. Electric
20 current through the element encounters resistance, resulting in heating of
the element. The ethanol fluid 21 undergoes the gasification process in a
gas generator 26 in which the ethanol or the carbonaceous material

undergoes several different processes.

25 Gasification is a process that converts carbonaceous materials, such as
coal, petroleum, or biofuel such as ethanol, into carbon monoxide and
hydrogen by reacting the raw material, at high temperatures with a
controlled amount of oxygen. The resulting gas mixture is called synthesis
gas or syngas.

30
The ethanol undergoes a pyrolysis (or devolatilization) process which occurs
as the carbonaceous particles heat up. Volatiles are released and char is



10 invention with reference to this application. However it is to be
understood that it is capable of broader application. The ethanol 21 is
stored i wa22mk422 and when required to provide an 5 i gortAwmigourse for
the burners 31 is drawn out of the tﬁmk 22 by punp 24 and passes through a
one-way valve 25 and into the gas ge Lrator 26. The ethanol 21 is pour ed
into the tank 22 through the filler point 23 and may be topped up as
required. A oneway valve or check valve is a nmechanical device which allows
fluid (i gprodiucedgesilting ir UpvtotW/ou@ighttlossmfdhewammaﬁeom matenabn. A nunber

of one- vvay aI ves are use 0 A r either a
gas or |i q ﬂ H‘?%?ﬁsbél#é)ef‘ 'rhoé@@]? ﬁﬁ?%%(%gs %\r@w %J?&'garéc?%é’g rﬁé(%ﬂﬁl way val ves
are typi cabhy deterrrmést theastnecturenarad compbsition lofitise ther, oyhich mijbthem t he body,
one for fluid to ent and the ot hﬂlgf or f%ggd to leave, 15 Thg ethanol 21

is then he&ﬂ@ﬂ'gpng?ﬂ 108 PA%-o Pi RPCEPS AFHS28° Mfe heating

el enent stvmﬁlebﬁoau&'scéﬁd)%n&(&f&ﬂe (c&ﬁ%éﬂowmth &%ﬁ lto Goimurdarbe e, i bbon,
or strip. A heati ng el ement converts electrjcit g E’O%t he batter% 33 into
heat thr ouQIOX!dfPeap oearben gnonexide, Whichi RYVidescheat; forothe. gubssquept,  ough t he

el erent. encaufaich ESHBAS"Esly BRbhificatioh Hosbsy Gosirs! 4 1l engnt . The

et hanol oes t ication process in a gas generator 26
in which tineacls Mtlmt:artbpnt ﬁQdearamhéte@muéO rﬁ?@ﬂ%ﬁ%eﬂ‘@ﬂ@%‘ g 3

di fferent R 8@?—:@,??3 Iiesre%ﬁ |cat|on is a process that converts

car bonaceot¥ suc ‘as coal, petroleum or biofuel such as
et hanol1p i nto carbon nonoxi de and hydrogen by reacting the raw material, at

hi gh tenperatures w th ontr gl ng gas
e LS PR Sy B 0 irSh iR 1T e St
2012/ 02474%’Gfb&@&ﬁé/&&héo&géﬁlcpmamem bee'étxurmed‘rgta prodpce carsom wei ght
| oss of the carbonaceous mawg Ihn‘#a{ The ess . S genden %Fe
proper t i es reAnaxitie and BRI WO RIVE Flaa§ &8 @Ftﬂ ure and
conposi ti Orbr%imé hiatdial - tothyaFogéin| landhadditibAstr gartsbas idioxide.i Furtheact i ons.
The conbusti1On process occurs _as the
15 reactions occur when the formed carbon monoxide and residual water from
the organic material react to form methane and excess carbon dioxide. This
third reaction occurs more abundantly in reactors that increase the
residence time of the reactive gases and organic materials, as well as heat
and pressure. Catalysts are used in more sophisticated reactors to improve
20 reaction rates, thus moving the system closer to the reaction equilibrium for

a fixed residence time.

The ethanol gas or combined carbon dioxide, carbon monoxide and
methane gas are used in the burners 31. The gas in the burners 31 is
25 ignited by the igniter 32 which may be an electric or electronic igniter or a
piezo igniter. Electronic ignition works when the electronic module receives
a signal from a switch or gas knob. The module then outputs a series of
sparks igniting the gas burner. When the switch or gas knob is released, the
ignition stops. The electronic igniter is powered by a battery 33 or a power

30 supply (not shown).



5 volatile products and sone of the char reacts with oxygen to form carbon
di oxi de and carbon nonoxi de, which provides heat for the subsequent

gasi f i catwonorsaeisions. Finally the gasification procesgcocaos/m@sioshe char
reacts with carbon dioxide and steam#to produce carbon nonoxi de and
hydrogen, via the reaction. 10 In essénce, a |limted anount of oxygen or
air is introduced into the reactor to allow sone of the organic nmaterial to
be "burned" to produce carbon nonoxide and energ whi ch drives a second

reaction t Rigzodgmitien issartype |of ignificpathiat is1used I%PO%QPMWF’WSQMﬂs-addl ti onal
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which may be an electric or el ectr |c [ r or a piezo igniter.
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a switch or gas knob. The nodul e then outputs a series of sparks igniting
the gas burner. Wien the switch or gas knob is rel eased, the Il gnition
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creates a vol tage when def or e ef ul _def or i on produces
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10 A pressyaRer. !A%re&@ré&eédlaﬁfr 3065 iueéd YehunidRdally sutustethetflowcont r ol or

limt the pressure in enerat or 26. The press d up by a
process upgas at ar@ﬂamremsswre ﬁﬁl%ﬁéﬁ!gmﬁﬁl'ﬁf@ b'é'l"eff’f eaQHBP‘/?E'@a ressure
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off thé"flow o a certain pressure. The gas is ignited in the
burners 31 and the heat source is used to heat the water 41 in the heat
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47 and i nt
which may be poured into the tank 42 through filler point 43. A pressure

relief valve 44 is used to limit and control the pressure within the tank 42.
25 The water 41 is drawn out of the tank 42 by pump 45. The pump 45 is
simply a device used to move fluids, such as water 41 by displacing a
volume by physical or mechanical action. The water 41 then passes though
a one-way valve 46 and into the heat exchanger 47 where the water 41 is
heated by the burners 31. |
30
As the temperature increases and the water 41 approaches its boiling
condition, some molecules attain enough kinetic energy to reach velocities



20 51 of the superheated steam system 50. The steam produci ng system 40

I ncl udes a tank 42 for storing the water 41 which may be poured into the
tank 42 twoeup2fiishl er point 43. A pressure relief val vecdAuze1umenst o
limt and control the pressure vvithiH the tank 42. 25 The water 41 is drawn
out of the tank 42 by punp 45. The p ﬁp 45 is sinply a device used to nove
fluids, such as water 41 by displacing a volune by physical or nechanical
action. The water 41 then passes though a one-way val ve 46 and into the
heat exchafigéal ewtbmertemmeotanbrrempe§rmmeelmw3//|meweaepmm 30 As the
t enper at ur € Rk’ S ndi tion,
sone nol ecméegﬁ'ﬁ% %@f\%&%‘ﬁl neti 'S%rﬁ?g@a?’g rea Heh h@aﬂingl Ué‘e% 13 that

al l ow t hengteatertﬂmmtmn and theonymbérrof maleculés with @nouglmehbxgystpdeayeabove t he
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t he |i gfii dboiling pame,sbumes béstsatreformlwmn htearice fisé Yo brealOmkdigsthel to its 5
boi l'i ng pom& tsi.PbIe of tean] [ﬂr in it an riéeto break through
the surf ac8Urass q’%cﬂfdl"é" angd ygradrsaidisyapours, it
i s | ogical idgival tHahﬁt@ldEtfdnthf Sfeafi RaUdHSlesy Hanl thafofwaer, beahusd theat er,

because the steam no| ecul es are further apart from one 'another. The space
i medi at el §teapumeleckles ate &yrther apardrony gge geethessThe space immediatelys dense

steam 10 nph&sd!ltRe- wwéensﬁﬁa%enmnserbeeam@e'@ea' With] ¢! Wb Cstbuil! d_surface

is more than those re-entering, the water freely evaporates. this point
it has10 eabplacules: When tpelrwmtzﬁr of mlwemlaavmthealmm surface isamoret i s

sat urated pgyh e hﬁ% 7 basic form
s a devi ceag| “-F’tgéf oféig{e'?ﬂ%ltl%twﬁeat I%t %Eg&?ggorr&ohﬂe'grﬁehﬁ 'Kﬁ{% anot her
and in thieeached boiling poigliod its sabaration kemperaturex as dnigesatdrated withc or dance
with this éﬁ%,‘eqwew may manifest itself in a variety of forns. One such

I d

formis a t ube heat exchangers 47 whi ch consist of a series of
tubes. One set of these tubes contains the fluid 20 that nmust be heated by

the burpers, 31. The second_f.lujd ru s ov the tubes that are being heated
125 T0e s & fos et

or coo I exghanggr 47;iRd a&g: i deyre Ayt efeat

requi red ﬁe@t&iarﬁferffménéﬁ\eﬂﬂ%‘?@ah&ﬁei akﬁd?anHI%CHa%e%i‘n fiqild ke gagde up of
sever al IID.ES of tubes: plain, longitudinally finned, etc. However it isto
be cl earI y hﬂas%?%aneww i arsordafice ity this Iﬁé@tﬂmamnmfealetsﬂf may be
used, for fm"% 47heat
exchanger Uﬁhéﬁgg thou@%gqgﬁﬁggp?@ﬁtm?ﬁje&gﬁ%g?%% e | nvent i on.

The heat ewb repasist of alsedes of tubessOneset of these tubbesc¢ontaing éhetfuido |init and

20 that must be heated by the burners 31. The second fluid runs over the tubes
that are being heated or cooled so that it can either provide the heat or
absorb the heat required. A set of tubes is called the tube bundle and can
be made up of several types of tubes: plain, longitudinally finned, etc.
However it is to be clearly understood that other types of 5 heat exchanger

25 47 may be used, for example, a plate heat exchanger or an adiabatic wheel
heat exchanger may be used without departing from the scope of the
ihvention.

The heat exchanger 47 also includes a pressure relief valve 48 to limit and
30 control the pressure within the heat exchanger 47. If the pressure within the
heat exchanger 47 remains constant, adding more heat does not cause the
temperature to rise any further but causes the water to form saturated steam



30 control the pressure wthin the heat exchanger 47. If the pressure
within the heat exchanger 47 remains constant, adding nore heat does not
cause thewbpeopanatsure to rise any further but causes thecwao11ioo1foer m
saturated steam 14 or wet steam The.jenperature of the boiling water and
wet steamw thin the same systemis the sane, but the heat energy per unit
mass is nmuch greater in the wet steam Therefore the steamthat |eaves the
heat exchan'ger 47 is_a wet steam which is steamthat contains water

dropl ets i AF WeksiepmnIhe temperatueof the-beilingwates andwetgteam wilinge val ve 49
before furghine §RGRSS the éé?né,hSuﬁﬂiéehPEﬁ%ﬁ&(g?t Al Thads ﬁomukﬁe
thre chanbers 51

super heat ed st eam szstem 50 consists o st eam gener at or
connect ed gfealst énhdhe owehsteamadfierafore the mieamethaini¢aves ithel heatd fr om each

ot her by th&gn : : 1 conpri ses
t hree heat ngE e gﬁiﬁ?@@ﬂéﬁ?ﬁ gvrhggg%%éérrg%%a '@%Wgﬁecr [Hggglg{nst' ol and
limt the suspemsion. {The wehetemnopasSds titopgh e ainedvay walvei 49 Heform at a

t enper at ur i r water's boilj 15 i n | f wet or saturated steam
i s heated W&gﬁﬁﬁr&ﬁgﬁgﬁ@?&#@%’wﬁ %}%ﬁ@rsﬁfﬁ’%t‘r’&n Il rise, producing
superheated steam This wll occur if saturated steam contacts a surface
with a higher tenperature. The steam.is then described as superheated by

t he nunbert'lg? ﬂMe‘kjkﬁﬁﬁwhs\iﬁ?@h@pt %t%e%fntmﬁﬁt%t&a@b89ée‘§£ﬁrurat i on 30
t enper at ur gharfibérs25 9t dftined®d ihan28nd-t6BRA %#ﬁrﬁq © separated 'ana
tenperature is called the degree of superheat oOf the steam As each steam

gener al®r isplateshiromieach othenby thige phe-wayMaivestG3d Fagh sizam genefatelescri be one
! q : Crae
unit and. abRAnBESST LORpNQN ke hedter BBméls 54 bR & fiEksrd ferRaRAUCE an

out put of supe the turbine syste
52 to control and limit the steam in the generators 51.

Superheated steam is steam at a temperature higher than water's boiling

15 point. If wet or saturated steam is heated at constant pressure, its
temperature will rise, producing superheated steam. This will occur if
saturated steam contacts a surface with a higher temperature. The steam is
then described as superheated by the number of degrees through which it
has been heated above saturation 30 temperature, put another way the

20 temperature above saturation temperature is called the degree of superheat
of the steam.

As each steam generator chamber 51 is identical in construction we will only
describe one unit and also describe how each of the units interact to
25 produce an output of superheated steam for the turbine system 70. The
steam generator is substantially cylindrical in structure with end caps 58, 76
on either end of the steam generator chamber 51. End cap 58 is connected
to an inlet 77 and end cap 76 is connected to the outlet 78. The inlet 77 into
the first steam generator chamber 51 receives the wet steam from the steam
30 producing system 40. Each steam generator chamber 51 is connected in
series with the other steam generator chambers 51, that is the outlet 78 of
the first steam generator chamber 51 is connected to the inlet 77 of the



steam generator is substantially cylindrical in structure with end caps 58,
76 on either end of the steam generator chanber 51. End cap 58 is connected
to an i nlwo 26i2/@wdiiend cap 76 is connected to the outl ecTAu20th@oinket 77
into the first steam generator chaanr 51 receives the wet steamfromthe
steam 30 produci ng system 40. Each stidam generator chanber 51 is connected
in series with the other steam generator chanbers 51, that is the outlet 78
of the first steam generator chanber 51 is connected to the inlet 77 of the
15 second Seeqnd sfeaar genera®r 54randssusequently thet tutput7H of tik8sedordhe second

st eam gene r ' he | t 77 Qf. e third steam
gener at or %%é%g%@%gﬁggéﬁéﬁ8ﬁ?§g@%t%tthg?qwq% %fttgeolﬁ?'ﬁ’te 8% or 51 is
connect ed generatorichanibenf51tdred ther butiet 78ysftthenthitd steanh gehe@torgenir ator 51 5
has a pressure

relief valv for,.controll] and limting the pressure
wi thin eacf e#?#e*%{’ﬁawaiﬂéﬁﬁt‘HP'%&W@%@?‘?*‘%S‘S@M @%ﬁ-’%utlet 78
and inl st Rds a pressurayelistivaie 52 fob coMPollingaRd! linfting! tAl Préssufe witRmdback  of
the steamto thg revi ous steam %enerator chanber 51. 10 Each steam

gener ator EAEHBEIEStepm genargior shambelr R1ainvkgiwaen eachatiet 781a0d no wat er
or wet stegti 77 f aﬁ@%xtmbé 93ti9$dsubhegqp$fé&§‘rfq tﬁ?hfeéﬂéébk St-fier heat

cannot be inparted to the steam whil st I S st the presence of

wat er, as Stepmuledhe pieMoussigamgeneratoechambertdds nore water. The saturat ed
steam nust be passed through a heat exchanger or water separator. In this
15 case each steam generator 51 is designed with an internal cylindrical
surf acé0 TRachusteam generatortchiambey 54 isidesigned o sacke arway ds taeasurent er s t he

t 1 .vj inl. i t f t
St e aon ol Mo GaRy i wek sifaf & Wadsiifibd I shd ool Bisleh BEIARSL 7 e
Thi s ensur seperheat danaot\bé imparteditatthe stixampwhlist itissstill lin mypresiér_wd ofs  baff]
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;Fg? reag gnﬁwta{h?eﬁms’a itaﬁ{( laﬁgiti]éfrglgqlpﬁtqg%i@‘t)lgﬁq%pgra gsn%ro?el | ater. s?‘Re saturated
steam must be passed through a heat exchanger or water separator. In this

15 case each steam generator 51 is designed with an internal cylindrical

surface. The wet steam containing a mixture of steam and water enters the

steam generator chamber 51 via the inlet 77 in a manner to effect a swirling

motion of the wet steam around said cylindrical inside surface. This ensures

that the water or water droplets are thrown outwards separating the water

20 from the steam.

A generally open cylindrical baffle plate 55 mounted in the steam generator
chamber 51 at a location spaced apart from the cylindrical inside surface of
the steam generator chamber 51 to form a partition which provides a surface

25 which is heated by the three heater elements 54 to produce a superheated
steam.

The baffle plate 55 has two ends 56, 57 which are located within the end
caps 75, 76. The baffle plate 55 does not form a complete cylinder as there
30 is an open slot in the surface which allows any further moisture to drop to
the bottom of the steam generator chamber 51. A steam outlet conduit 78
extends from the steam generator chamber 51 for discharging superheated



chanber 51 at a | ocation spaced apart fromthe cylindrical inside surface
of the steam generator chanber 51 to forma partition which provides a
surface 2Asowbixh4iss heated by the three heater el enentspod/Atonrwoduwse a
super heated steam The baffle plate has two ends 56, 57 which are

| ocated within the end caps 75, 76. e baffie plate 55 does not forma
conplete cylinder as there 30 is an open slot in the surface which all ows
any further noisture to drop to the bottom of the steam generator chanber

51. A st eaftealt [T6e stenm generatorshamhes hes srsepasatetsieam gbamber by thehanber 51
for di schajghdig g%HRﬁr I afhed stekfn S mtoih&ﬁﬁfégﬁgegﬁggérﬁ%g\gﬁg%er has a

separate steam chanber in the upper portion o or chanber
51 for rec8eparatgdidiy steapnwhichdises\above tine wates landitbe dnpsteam hastheat er and

the dry stm eristics of a dry gas. 5 As descri bed above
the outlet 0 ?%Esé#?(gtg@g%%%heat ed steam generator chanber 51 is fed to
the inl®t of the second superheated steam generator chanmber 51 "and the
outlet of fhe,secon ai d superheated steam generator chanber 51 is fed to
the inlet %‘? q??@"ﬁ?‘éjraz"ogﬁplg?h%‘g{égd’tfs'g@aftl'F§€§H'g?r§?Bﬁed1§teéﬂbﬁﬁﬁ?’aﬁ and the
outlet of thambdr 51lissfeetonhatingt 8f RNsaLING' stiperhediedBfRanp deRératdrdes the
superheateq@stea af Ei her tenperature and with no water to the turbine
system 60 ¢ "B'P"Ef(rﬁilc@“gﬂ eﬁ’éﬁ ithe pecand; said supprheated steamy peperatarng t he
super heat egh#rha51 IOTPNE the GAE OF TR Fhird éﬁqéf‘mgfeﬁéte"aﬁlt genééiorst eam

generator chanmber 51 provides a superheate 5 steam at e output of the

final 39 eafhaabery &1 oand Hhgbevtled1ofythe Hhird supechested csteam gederatarh m)L e
9 oFF : T . M
ener gy _duCefiinbdtos{ Brdlidbs thel\GideMdiBd Siddnl' Bl ‘o hiGHEF imperhtlfl ahia! the

super heated steam receives no fu nmol stur e, 'ves ther heat
ener gy frowitkachwater té¢hentrbioe syisteme G0stoSproduce the siechamigalmaotiorar chanber s

51, it is fﬂ@?)}éjcpersg%ftp%sgﬁg%é %ru}gerh%ta?e%team from one steam generator

chamber 51 to a next steam generator chamber 51 provides a superheated

15 steam at the output of the final steam generator chamber 51 which is more
efficient and with more energy due to the molecules having more kinetic
energy. Given that the superheated steam receives no further moisture, but
receives further heat energy from each of the heater elements 54 in the
steam generator chambers 51, it is considered to be a 'dry’ steam.

20
Having a dry superheated steam is important because wet steam reduces
the thermal efficiency of the energy converter. It is also important because
water droplets in high velocity steam being fed to the nozzles (or vanes) in a
steam turbine system 60 can impinge on and erode turbine internals such as

25 turbine blades.

The baffle plate 55 and cylindrical heaters 54 in the steam generator

chambers 51 are constructed from copper but may be constructed from any

other material which allows for the transfer of heat from the heater elements
30 54 to the baffle plate 55.



20 Having a dry superheated steamis inportant because wet steam reduces
the thernmal efficiency of the energy converter. It is also inportant
because wabenipnephets in high velocity steam being fedptwAthelinormkes (or
vanes) in a steamturbine system 60 Gan I npi nge on and erode turbine
internal s such as 25 turbine bl ades. ?he baffl e plate 55 and cylindri cal
heaters 54 in the steam generator chanbers 51 are constructed from copper

but may be_constructed f th terial i ch | ows,.
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50 is a Ongl"é%%ﬁtsvfﬂev t Leagoggﬁ)égﬁ;éh& f 8eshaeknal fird % 6f fieat ed st eam

to the fin age o rheated steam system 50. e turbine system
60 conpsi ssaperheatedi steardisysten 15§. Ahe turbinessystemdid eermpases adwbing r el i ef

val ve 63. turbine 61 1] o] ; ' 6 the: h d
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t ur bi ne rot“SF?'e?_GPEH  £Qtog. | |§§?¢§gsﬁé€éot§rﬁf%@.ﬂlﬁagg?%gggfmquﬁ-)gﬁ’lg(haﬁst
steam fr Omhbggeri E&f bnlytave doind from tHé sRsding Got 16gieathethersiearnthas less t he sane
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r eached0t hengayafter i has,gone, thspygh the tyERjee Lotpg Hurings, fypical ® may have
returned t “ufl‘nb%?hf‘éﬁ%?@{}, thE eXRhustisti Fom the firkt rbforlAl betireteideah t he

successi ve stages. he steam was not at a superheated stage and was only
a wet st earsecond rotor on the same drive shaft 62. This means that the superheated

steam could by the time it reached the output of the turbine 61 have slightly

condensed and may have returned to a saturated or wet steam due to it

15 passing through the successive stages.

If the steam was not at a superheated stage and was only a wet steam it
could not only promote water hammer, but the water particles would cause
severe erosion within the turbine 61. Water hammer is a pressure surge or
20 wave resulting when a fluid (usually a liquid but sometimes aiso a gas) in
motion is forced to stop or change direction suddenly. The solution as
identified by the applicant is to supply the turbine with superheated steam at
the inlet, and use the energy in the superheated portion to drive the rotor
until the temperature/pressure conditions are close to saturation; and then
25 exhaust the steam. At the output of turbine system 60 is a one-way valve 64
which prevents the steam at the output of the turbine feeding back into the

turbine system 60.

In order to return the steam back to the system and to be able to re-use a
30 significant part of the steam, the steam is passed through a condenser 70
and via a one-way valve 71 and back into the water tank 42 for re-use. The
energy converter 1 0 is formed substantially as a closed loop system such
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wat er tank 42. The condenser 70 is a device or unit used to condense a
substance fromits 16 _gaseouys state to its |liquid,state, typically by
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Wil trans{eihbe deparstenchiaiférsCand Mbitallednint Bemetornidhiclé 190ughthised in
figure 5, the energy converter 10 may be stored in three separate
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mechani cal Ion derived fromthe energy conver ront wheels
92 of the fronbwheelni92 of the malor ¥ehiglei 9B Alternatively theygnergyvaonverteri0 may be

o oper at 6 1PrEaq b el toobrBq %, BB SCbEe Harlhiek A bh diedtl forbrot shown)
(not shown) to operate the vehicle 90 as a hybrid vehicle combining the
15 energy converter 10 with an electric motor. The energy converter 10 may be
used to charge the batteries 91 while the vehicle running on an electric
motor (not shown). Obviously this is but one possible use of many which
may use the energy converter 10. For example, the energy converter may
N be used to drive machinery which would normally be driven by either a

20  motor or electricity.

As described above the energy converter 10 is conveniently stored in three
separate containers. The combustible gas producer and burner system 20 is
stored in the bottom or first container, the steam producing system 40 is

25 stored in the second or middle container and finally the superheated steam
generator 50 is stored in the top container. Behind the containers the
combustible fluid tank 22 and the water tank 42 are conveniently placed to
allow easy access for refilling the tanks 22, 42 with their respective fluids.
The turbine system 60 and turbine 61 are located to the rear and to one side

30 of the three containers and conveniently attached to drive the wheel 92 of
the vehicle 90.



15 energy converter 10 with an electric notor. The energy converter 10 may
be used to charge the batteries 91 while the vehicle running on an electric
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a riven notor. lhe i

direct drive or--s present inven ni1s also useful
for 10 powtr dringe thetioverterion altainakorith predusedhe etactrical enengyyreguivast toa

al ternator _Qr inverter Vi L.eh e IC ' romthe
ner gy conPareLR RysGiar B e Mbe; U5e 3r Wi el ntBe PRl BBt e

el ectri cal us@ahe ynechanicak ehationdevelopadhiputie eneriggecdnvirter todtivera use of the
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ener gy 12 onPUMPPr MQtas Py @ numberofuses, FREEXAMPIS: 2 VatehHRUMP aﬁsb@g. For
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Person Woulk ggsid %is%aﬁ@'aesﬁiﬂédjﬁéfrkéﬁ WBUY e@biiebe Tl &P UBvISS Parfyor the
energy converter of the present invention. 20 The present invention is also
direct ed t othersuitahle uses gmrﬂwenerg converteg|of thecprgpentonyend®ani cal notion. The
met hodzgorrpri ses heating a conbustible fluid 21 to produce a conbustible
gas using the conbusti bl e gas producer and burner system 20. The

conbust i bl @hél presenti inverition isaalso alireated| to2a method of converting thermal

energy to mechanical motion. The method comprises heating a combustible
fluid 21 to produce a combustible gas using the combustible gas producer |
and burner system 20. The combustible fluid, in this case ethanol 21 is

25 ignited using the igniter 32 and the gas is burnt in the burners 31 and used
to heat water 41 in the heat exchanger 47 to produce a wet steam in the
steam producing system 40. In order to produce the superheated steam the
water droplets in the wet steam must be separated from the steam using the
superheated steam system 50 and a steam separator. The wet steam once

30 separated is heated further by the steam generator 51 to produce a
superheated steam which is used to drive a turbine 61 in a turbine system
60 to produce the mechanical motion or drive the drive shaft 62.
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30 separated is heated further by the steam generator 51 to produce a
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super heat e@ﬁé&ﬁ?‘%""hi chis fed to a turbine system 60 15 the applicant is
sing

avoi di ng ca | ade erosion of the turbine 61. The present invention
does ndf suffer fromthe endem c problens that have led to the dem se of

st eam powekpy,| LAl | irfer 10t ol Oor no

ol 1 ut | on. T risdilivenfioR qdaitappary los el Enerdy Cofvirsr 10 foe
used in modemn cogeneration, combined cycle and energy recycling
schemes which all provide an environmentally friendly option using heat
engines. By utilizing superheated steam which is fed to a turbine system 60

15 the applicant is avoiding causing blade erosion of the turbine 61.

The present invention does not suffer from the endemic problems that have
led to the demise of steam power in a commercial environment to date.
There is little or no pollution, due to the recycling of the water and the small

20 number of moving parts means maintenance costs have been significantly
reduced. Due to the adaptability and relative small size of the present
invention means that the energy converter may be used as part of a hybrid
renewable energy vehicle, for example an electric car. This means that the
drawback of having to regularly recharge an electric car can be reduced due

25 to the adaptability of the steam energy converter which can be used to
recharge the batteries while the car is still in use thereby extending the time
between chargés of the batteries.

In the specification the term "comprising” shall be understood to have a

30  broad meaning similar to the term "including"” and will be understood to imply
the inclusion of a stated integer or step or group of integers or steps but not
the exclusion of any other integer or step or group of integers or steps.
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exchanger contigured to produce wet steam conpri sing:
the appended claims.



a conbustible fluid reservoir and a conbustible fluid punp to circulate a
conbustible fluid fromthe conbustible fluid reservoir to a gas generator
a first hweteromams to heat the conmbustible fluid in tlreTgaRogaoernat or to
produce gasification of the conbustible fluid; an ignition source and
burner to bumthe conbustibl e gas; a water reservoir and a water punp
to circulate a supply of water from 2he water reservoir to the heat
exchanger; a second heater neans to heat the water in the steam generator;
a superheated steam generator conprising: at | east one steam separat or
to separat@aimser droplets fromthe wet steam produced in the heat
exchanger; a cylindrical surface within the superheated steam generator,
the surface of which is heated by at |east one heater el enment such that

when t he sk eamAnappacates fdreonyérting theralal enerhate miechapicahnstiaf] steamwith a
hi gher tenperature and no water is produced; and wherein the gas from
the gas ¢ 9 s ignited to provide a heat source to heat the water in

the heat exchaagriat exétangencorfiguistbio U6 WET stea\doifisrisinge Wet st eam
source for the sugoer heat ed_st eam gener at or and _t he superheat ed steam

generator provi dkSOBbUstibis flid resericand aseabustiblafividwapte a turbine to
produce nechagiéihte BédrAbustibie ﬂlﬁa\f@ﬁ%é%%u@ﬁﬂerfﬂid"%stéﬁ/gﬁ'tét'afeara% further

conprising a condenser placed between the turbine an wa chanber to
condense the gereiAtaro a |iquid state and provide a closed | oop system 23

3. An apparat us Q‘ﬁ?é:irh‘éh@rﬁ&n%'taih%fggﬁbﬁqﬂsﬂblhzﬁg@ﬂ%é3%#5 conprises three

super heat ed steam generators connec an end-t1o-en rangenent and
each gener at ogeneratorite produce gasificatiarr ofdhe cembsstitde fluidduce a dry super heat ed

steam for drivi Ngn Eéﬁ?tiotnuéomrgee and burner to burn the combustible gas;
a water reservoir and a water pump to circulate a supply of water
from the water reservoir to the heat exchanger;
a second heater means to heat the water in the steam generator;
a superheated steam generator comprising:

at least one steam separator to separate water droplets from
the wet steam produced in the heat exchanger;

a cylindrical surface within the superheated steam generator,
the surface of which is heated by at least one heater element such
that when the steam contacts the cylindrical surface a superheated
steam with a higher temperature and no water is produced; and

wherein the gas from the gas generator is ignited to provide a heat
source to heat the water in the heat exchanger, wherein the heat
exchanger provides the wet steam source for the superheated steam
generator and the superheated steam generator provides a superheated
steam which is directed to a turbine to produce mechanical motion.

2. An apparatus according to claim 1, further comprising a condenser
placed between the turbine and the water chamber to condense the steam to
a liquid state and provide a closed loop system.



4. An apparatus according to claim3, wherein each said superheated steam
generator conprises: a separator vessel presenting a substantially

cyl i ndri omb 201emi2at1sur f ace; an inlet for directingrcmoarmngoy®s steam
containing a m xture of steamand water into the vessel in a manner to
effect a swirling notion of the wet iéeam around said cylindrical inside
surface; a steam chanber in the“dpper portion of the separator vessel
for receiving the separated dry steam which rises above the water; a
generally cylindrical baffle plate mounted in the steam chanber at a

| ocati on shacednagpparatuscaccording o iclaimi 2; awhérein the apparaite comprisessepar at or

vessel to r oy | C oVl Surf ' | ed by the
t hree heatt@&e@u@ﬁ@ﬂé{a&&i %"%P‘%&%&%&ﬂﬁ@t@ nsﬁ'@g%%réﬁgemﬁ%\ttst eam

outl et corahd eaektgemtratgr foomprises thresrheaternblemdnts tdi podacgi agdrguper heat ed
steam 5. An_.appayatus accgor.di tq.claim3 or claim4, wherein the outl et
of the fi r%%@ﬁ?@ﬁ%&@ﬁﬂg%@aﬂ??}r is fed to the inlet of the second
super heat ed steam generator and the outlet of the second said superheated
steam generator is fed to the inlet of the third superheated steam

gener at or ‘and #ReapRARYS aecardibgtte; ¢laim Jy vheraincgach saieh suparheated provi des

the super hgadf eﬁé@ﬁ?ﬁnﬁﬁ@kgher tenperature and with no water to the
turbine to produce the nechanical notion. 6. An apparatus according to any
one of cl ai s aseperator v@ssebpresentingr substantially eylindsicalinside sudace;i nsi de
surface of _t NeySEREALG Afectifg Honing wel Wddm CRiinE B MARRBIof stédn - A"
apparatus according to any one o he precedi ng clains, erern the
conbust i blandf wated intorthe ivesselanya ovapnef ta effecira awirlinghsiationraf thé wethanol

met hyl at e

d,spirits or .LP . 8. .An a ratus according to any one of the
pr ecedi ng Sé?%‘ﬂ?uﬁﬁl‘kg}('ﬁ’?gl%ﬁ{‘glﬁﬁauﬁﬁ&e| ectrical source to power the
heat er nmeans andteamntohaneeniantie appet ipertionnof ithe saparator veSselAforappar at us
according to _a\nz one of EEe vr&caed{yﬁ%acl ai % V\/r}%rei the mechani cal notion
produced H§C®MB é'i‘fe?ﬁﬂa’@ Sram disgs @goye the WalkEr source for any one
of the group gogetdralyéylindrical baffle plate mounted in the steam chamber at a

location spaced apart from the cylindrical inside surface of the separator

vessel to form a partition which provides a surface which is heated by the

three heater elements to produce a superheated steam; and

a steam outlet conduit extending from the steam chamber for

discharging superheated steam.

5. An apparatus according to claim 3 or claim 4, wherein the outlet of the
first superheated steam generator is fed to the inlet of the second
superheated steam generator and the outlet of the second said superheated
steam generator is fed to the inlet of the third superheated steam generator
and the outlet of the third superheated steam generator provides the
superheated steam at a higher temperature and with no water to the turbine to
produce the mechanical motion.

6. An apparatus according to any one of claims 3 to 5, wherein the baffle
plate and cylindrical inside surface of the separator vessel are constructed
from copper.



a generator; a house; an autonobile; a boat; a punp; or any steamdriven
vehicle. 10. An apparatus according to claim1l, wherein the saturated

st eam i s wonretear4hy nozzles onto a rotor of the turbinecravzaugwitoke rotor
to turn and produce nechanical notion. 11. An apparatus according to claim
1, wherein the heat exchanger, the g&g generator, the at |east one

super heat ed st eam generator and the rbine further conprise a pressure
relief valve to control or limt the pressure at each stage of the
apparatus._ 12. An apparatus according to claim1, wherein the gas
gener at or #ur t ¥\8r apparpiussaccording 4o apy one of theapreeeding auldimspwhepdihy cont r ol

the fl ow - det. ] r ure. 25 .13 ar at us

accor di ngqﬁ%%gﬁgﬁgﬁgeleo’f ’[ﬁ‘e"“&?‘g‘%&ﬁ’zgngﬁjﬁﬁﬁ,Q’MFBWS'{%@E&@‘%P'QL us further
conpri ses reetbyletedsspiritalor &Plgatsween each stage of the apparatus to allow a
liquid or gas to flow through it in only one direction. 14. A nethod of

converting thermal energy to nechanical notion, the nmethod conprising:

heating a Bconblst ajpparafustactording e hifEore @ the Prbtiding fims, further! 901 Li g
the conbustible fluid to heat water in the heat exchanhger to produce a wet
st eam comprising an electrical source to power the heater means and heater

elements and the ignition source.

9. An apparatus according to any one of the preceding claims, wherein
the mechanical motion produced by the energy converter can be used as a
power source for any one of the group comprising:

a generator;

a house;

an automobile;

a boat;

a pump,

or any steam driven vehicle.

10. An apparatus according to claim 1, wherein the saturated steam is
directed by nozzles onto a rotor of the turbine to cause the rotor to turn and
produce mechanical motion.

11.  An apparatus according to claim 1, wherein the heat exchanger, the
gas generator, the at least one superheated steam generator and the turbine
further comprise a pressure relief valve to control or limit the pressure at each
stage of the apparatus.

12.  An apparatus according to claim 1, wherein the gas generator further
comprises a gas regulator valve to automatically control the flow of a gas at a
pre-determined pressure.



separating water droplets fromthe wet steam produced by the heat exchanger
using a steam separ at or; heating the separated dry steamin a

super heatwo 20t2¢ami4gener at or to produce a superheat ed st @amwjAU2011/001108nd

usi ng the superheated steamto turn a turbine to produce mechani cal notion.
15. A nmethod according to claim14 pﬁrforrred wi th the apparatus of claim1.
16. A self contained energy converter®conprising: a gas generator housed
within a first container and conpri sing: a conbustible fluid
reservoir and a conbustible fluid punp to circulate a conbustible fluid
fromthe c‘tﬁwbuﬁﬂ Bpparptusi acqording o ianytene hfatfgapregedlegaalmms wherein a fir st

heater ne ﬁi@g t t o produce
gasi fi cat ﬁﬁ% a%?a e E:% %r H@‘ﬁ’%? \;vﬂy% an |8%'? Pgﬁg%ré){th?o ignite
and burn téppamtubtmaﬂdﬂahgwd,orgas to ﬂowthmaghatxnbalygm‘re direetion. Wi thin a

second container conprising: a water reservoir and a water punp to
circulate a supply of water fromthe water reservoir to the heat exchanger;

and a secofyd ha’amthweb‘fScdmehﬁfgt tidimarn@nergy fo trhéchanfaln rictisT, aher to
produce a r‘ﬁ?ﬁgat eam a super heat ed st eam generator housed in a

third cont cﬁmﬂ’"ﬁﬁ‘ﬂprl sing: at |east one steam separator to separate

water dr opl et s Heaty BBrHSstBICTRR 78GR a cOmbUGIIIEghs exchanger

and a cylindrical surface within the at | east one sté&am separator the
surface of whi clgnitiagHbarcmbystible ﬁ‘%§? heat watelt inrthe| heat exchangerithat when
the steamGei&Fd wet p,yl I ndrical surface a superheated steamw th a
hi gher tenperature and containing no water is produced,;

separating water droplets from the wet steam produced by the heat

exchanger using a steam separator;

heating the separated dry steam in a superheated steam generator to
produce a superheated steam;

and using the superheated steam to tum a turbine to produce
mechanical motion.

15. A method according to claim 14 performed with the apparatus of claim
1.

16. A self contained energy converter comprising:

a gas generator housed within a first container and comprising:

a combustible fluid reservoir and a combustible fluid pump to circulate
a combustible fluid from the combustible fluid reservoir to the gas generator;

a first heater means to heat the combustible fluid in the gas generator
to produce gasification of the combustible fluid;

and an ignition source to ignite and burn the combustible gas;

a heat exchanger housed within a second container comprising: a
water reservoir and a water pump to circulate a supply of water from the water
reservoir to the heat exchanger;

and a second heater means to heat the water in the steam generator
to produce a wet steam;



wherein the gas generator provides the gas and when ignited provides a heat
source to heat the water in the heat exchanger, wherein the heat exchanger
provi des woeomak4seam source for the superheated steampgemanatimoi@id t he
superheated steam generator provides a superheated steam which is directed
to a turbine to produce nechani cal ng% on. 17. A self contained energy
converter according to claim 16 perféFned with the apparatus of claiml.
18. An energy converter including: an assenbly for delivery of a

combusti bl e gas; .at |east one burner to burn the conbustible gas; a heat
exchanger in codriMperiaatesh steam generator heusedvisi ra fthird wonthieémgnadet st eam

b ner o MRRHARE B BKE LAY SRRy 7 B b G o
exchanger wet@_tem _pg).ducedinthled'zm exct@angegt i ng assenbly arranged to heat at
supor heat ed’ st g Syt REurod wBRERe' atdfasl o Heg pereatapcimoa: e
steam t 0 autfacéohwhich ip hedtedebyatdbast ordl hemér 6lément such that when the

steam contacts the cylindrical surface a superheated steam with a higher

temperature and containing no water is produced:;

wherein the gas generator provides the gas and when ignited provides

a heat source to heat the water in the heat exchanger, wherein the heat

exchanger provides the wet steam source for the superheated steam

generator and the superheated steam generator provides a superheated

steam which is directed to a turbine to produce mechanical motion.

17. A self contained energy converter according to claim 16 performed with
the apparatus of claim 1.

18.  An energy converter including:

an assembly for delivery of a combustible gas;

at least one burner to burn the combustible gas;

a heat exchanger in communication with a water reservoir for
producing wet steam thereform, said heat exchanger located to be
heated by the at least one burner;

a superheated steam generator in communication with the heat
exchanger including:
at least one heating assembly arranged to heat at least one
cylindrical surface for converting said wet steam into a superheated
steam; and

an arrangement for directing the superheated steam to a turbine to

produce mechanical motion.



