10

15

20

-1 MONO- AND/ OR BI - ENERGY ACTI VE CHAMBER ENG NE W TH
SUPPLEMENTARY COVPRESSED Al R AND/ OR ENERGY AND | TS
THERMODYNAM C CYCLE 5 The i nvéntion concerns an engi ne
whi ch runs notably on conpressed air or any other
gas, and nore particularly using a piston travel

contr ol vice which stops the i ston at top dead
centre fY¥PNO-P/GR %?EWEFF@Yt%Epﬁ&HWBER@%@WE:\é”T%r
r ecoverswthLamsNeARYt(t@mnREssmet AMDIR ERER@ﬁ{\ﬁDQ’ES
i n nmono- or ener gy. as registere
numer ous patents concﬁgﬁglﬁjﬁ@%%@ﬁs along 10
with their installations using conpressed air for

oLl PR RSB g R qppresod i or

aQBPtI'?OGQ%"@SM@MIGUMY%mgmmtﬁwix’besa\@v@;emmwops the
pib&)nFQf tdd“&eédrﬁér‘ﬁf@ fBraé o8Ro®bf qlﬁﬁsﬁgbﬂ%ﬁ Mth%%&)'?% :@‘a%covenng

al so SCI‘Ib atent a ifcation

ambiephheAn? e‘?"@F@’n‘?f@C@F@h RETBiE | ‘%\9@0 ArbieRgfioMangsiest on

t r avel Theatithel hdevédgiterad thup sg&ggsatém @Bn@?ﬁh&; QHvéd Bfstems along
ea
? Ay

B SO0 8 PRt SR S G on B and

S@twrbarn lohationef er ence shoul d al so be made and concer ni ng

the operajvulggi qﬁ@ d38s with 20 nono-energy or
an /Q;TSO ree

ener gy omerlng nodes. In his

'patent ap¥O TH43684 WO B20885 WO 981 %440r ef er ence
shoul d. alwo dws2988dewO Ry PFERBOSKD Go/SRlg4t | on whi Ch

i ncreases .t he anount of usable and avallable energ

whi ch EdnthseimRiRmeRiaiion of dhese inentigas. badies #ae éi,eg.cnbed in_his

pditeningppilicationd/Cegb/6 3208, tdwhick eafrmice ng@lﬂ Gheqhad I%pé‘dg% piston
i ne, sed air _con.n

w R SRl M e oPs, 1 EREDCRc sy g Do hegA top dead

cefdigt 2o pultens) arlgos Hesdribed ain ahibi pertdnt t dpplicetion WG ragy20881 to which

reT&SHééeEB{mﬁ@‘le‘bebé %néﬁéagﬁk? | {aﬁ&zrﬁlﬂ%‘?h@ oﬁ)gﬁﬂgﬁlof rH;:f‘é.’?lsteeénglno:-zs with

where, by increasing it r essur &
MEAREBErIY 8F bhgnaray an Wﬁ’é?ffhrﬁ@ p@\agmg wefles.e i nt r oduct i on

i Nt o tiehis GRAIBMSAPpPREatRAGNEY 08/5PestS Itcpwdﬂam@@f&nég sh&ifid also be
ngi ne thus furt eﬁ Ce\lg |hderab§%ﬁj i ncreasi ng
mEAPH 1 phohbRet i Srldlior YBEhBr RS s, STRETLAY 1SR PRe. avaiable

nrﬁﬁgy whighi dap o ubée wintoh Wesfths Sadt tﬁatelbefoi'éﬁbelvhgﬁnl@éd@ed into the
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odnBIsHE R@BE 8k el?@@ téﬁg{n%g[ngmhagee g\ﬁ%f é%n%g{hl r%gse%} g‘nagoming from

continuous ~cormy used'
fh@ &loangey genir eitbpiotirasthedr big tamheabaxshamgpriskahthei ambient thermal

%ﬂecb@er?bé@ld% 2y ﬁdﬁﬁéi!é@ofnkdjﬁ'tﬂgrn%?%g %%%g,gﬁ%\lmcr?asmg its

haS regi stered a patent

e [RPEIHP g PEaRRIe AR V@GR isdirther insiersedibefpra inisdyetion into the
coBuBtiRs Sa?fdfdfoteﬁparﬁsﬁﬁﬁ lcAhRbetiNUft 1 ehgindd tHUsP &R NEdHsYderably

g id R o L S e Ry 8 ng wi ¢ 1
conpr dg spite a‘i the ainel otiosgil fusi, thg We of a thermal heater has the advantage
of enabling clean continuous combustion to be used which can be catalyzed or
depolluted by any existing means in order to obtain minimal polluting emissions.
The author has registered a patent no. WO 03/036088 A1, to which reference
should be made, conceming a motor compressor-motor generator unit with

supplementary compressed air injection operating in mono- or multi-energy.

In these types of engine operating with compressed air and comprising a
storage reservoir of compressed air, the compressed air held at high pressure in the
reservoir but whose pressure reduces as the reservoir is emptied, must be lowered to a
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storage reservoir of conpressed air, the conpressed
air held at high pressure in the reservoir but whose
pressure reduces as the reservsir is enpti ed, nmust be
| owered to a stable internediate pressure known as the
final usage pressure in a buffer capacity known as

aC|t bef ore being used in the engine
@Fel \P/ﬁ\ﬁeél'"”@g)a W@I koo @m th%é'ﬂ@'e?ﬁﬁ%n@'ﬁ*‘%l’%é% @r fuffer capacity
knagu as thge waik\uaﬁacutsrl b’a@ard mmr@@ﬁsn ﬁi@dar@ﬂfe' dWﬁde‘ﬂ@y erh\éewaa known
r. use
cp R0 ordsBl Tl Bies, K1 by Bl Feusst nst8 very tow fow
rfﬂm ehdrtheir eye fdrahisapplisation reqeitasparp heatopdorggerfognidg elevices;
frPheliSreh H%‘lyddré X/eg; SJSQS e 1 ’ﬁééé;ﬁ%gyé’ﬂﬂ %}n'ﬂ& .of the air chilled

pressure reso ve t he au
aﬂ'%thfe@g%ti@r@"apa patent WO 03/ 089764 Al, to V\:hl ch

ref eremg ere%?lﬁn)é” ﬂ*l@'pﬁdbéeﬁg Wﬁﬂtﬁpﬁﬁ raéébgtrggrhéft@.foégag' Batent WO
0&88%?66{333?%“& ha egqunq?nsréﬁgqi Qon@emlggg g, variable flow

reftiuging pakve sandedistoipgtioa sysdnaior cbmbkasaéwl ai injdtisn @AGIAES, t dbmprising

2 B biee sombreSe ol Bl 3h SR B cnanber wi th a
var i ablke \agthomrehaso mfsoi eagm;;ened:oa spqitentateplicatidess WO N@2/070876 At
cMebhiind &n éiba‘ﬁ@ﬁﬁ‘éﬂéﬁaﬁér‘ \9|'ﬂn %&F‘aﬂlﬁ@o!ﬁrﬂ?‘%@éﬁﬁg%ﬁd ?]eparate tanks

I nl et and the other
oo whisk dg E‘occtr@i@@i"ﬁ@tondwth el féltf@!eﬁeérﬁlrdﬁ@t andtheepther Jomed to

theWwsdinderaivhith nﬁiw bé& @oﬁﬁ&t&i’({b@éﬁkr ey @o%ted fro#nson%%?rﬁitﬁ%lr%uch that

AR et sl St b s assbli o Taaen e e ankh it gmpressed
ainthenhestabliblatiss pgsire invtiid sedond at phe bad of heaéxhal¥t 48R while the

t.h i ni - ,
oBEACIE ST A EDl il Sl g . i
coranuRicalipn arserelaagingepressuck togetir tdaarry aut theasgme rsérobé and that
attléﬁt bAg Eﬁthlestarﬂ{sqg P%@eé‘e}ﬁlﬂ a@mgﬁ‘ﬁg‘éf &fang hgﬂ%%ﬁﬁ@fc enable the

vol ume to enab resul tant tor
regAnh i0rgys ‘Eféh‘i’/ﬁ?ﬁi‘@‘%itoa@e wajied|at spealpressureThe filling up

of t heTrehiarryep bﬁthé'c“@Mﬁeﬁi@tdIW%rﬂéﬂlmérﬁaFtBQhQ 884l efficiency in
enc eratiop of these "pressure

_th?gaﬁr@i?%ﬂythgﬁeglpﬁ% ”“gr gu‘étf?& @g'f‘ﬁsthe i nvention uses a
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ce'nﬁﬁg E@\gereﬁ Ofor %&E%ﬁgg@o nc%’rXP J S:? P% gﬁ[he?r Yeéssed gas

ressed
Cogta@mg@ 7 @@rm@sssure $tasagsh resemeirt t@rougarm butién tadk mhl@d the buffer

cabéélfye"rhéaﬂﬁéi EapactP e el 5|9éneF@p@§rblBH doPhptiB&s B ag’r]'geragbfg device
ver %%eﬁ rjses an alr heating device powere
Bal t

PO legpaiagy qheseei(ioss Gst0iasr eneiElgy Whidhi Breases the
tempenn&asead;bhﬁreswamemtanr@s@m@/t%ugm gssure of the air

P v entTgn nEhe adcerdind oo, JReRliShas bragierz3d by the means
implepiestasitaken togkibar orsppateely and fepatiatlat y and in
Q@ﬁ tHof %@é)%)anSIBH cﬁé}%?#c%flsgf%pcﬂ%ﬁ\}a?ﬁblg%m% fi tfé‘&%{hsthé means to

a vari abl e vol une
pf%&‘:ﬁ il andahat is ipipethénapd imeentpet \Elﬁhtf@c?epa\%tclt?ntah@d above the

maﬁ@@ﬁ@n@@@t@i BiedeahoMe ]Séi‘ﬁlangﬁ';ﬁa %5& ne piston by means
when the piston is

t
sﬁ%ﬁﬁgﬁ’rﬁgﬁ Q*EeegB'S@Qala S@)@H?ﬁ’ at t%@ﬁ&ﬁﬁﬂ%@ tha &ir 9r@as under pressure

is quiraited irdo the expansion chamber when this is at its smallest volume and, under its
thrust, increases its volume by producing work,
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35 is admtted into the expansion chanber when this is

at its smallest volunme and, under its thrust,

i ncreases its vol une by produérng work, - In that the

expansi on chanber being maintained at very nearly its
maxi mum vol ume, the conpressed air contained within
hgp expands into the engine cylinder thus pushing

REPATSIFFrABRETAPIS Mmaaiged ekvary aewlY ilsymaxmum volume,

tﬁaﬂdm;ﬁmﬂ)éiﬂ’t@nm{éﬁ WIthlzh thenhéxpands EthERBYME dYisde?thus pushing
he vari.abl e vol une

d h
e S8 O L e S MRS Jevp oy B 5 Adopyiod 1o
srriiﬂ thab &is thel enging pistoestsas tdutihg theooshlaastestiore kthe oxibifle volume in
thE g%?ﬂ&@ﬁ‘%h?rﬂb@?%he%f tOtlge rﬁé‘l% ?90]%%?(\5\3%%% %lﬁe E:gr%plete work

I nvention actively particCi p
C¥iyi ne according to the |nvent|on is called an active

Ciﬂﬁé”@%ar@fbﬁ'dﬂﬁmbeﬁ_ Bﬁthéréﬂ ne RGN 'tQ Qﬁ PvidiRn efb‘l‘@éﬂl Egﬂicipates

favogr ably fitted a varia pressur

indBeiierngdhe andiae aecaing .tfgth@dmmtmmé%an aftiveghpmberengine.
dyhashgingaeesdin@io thd itiehtorvisir@uradl ffbdhagos vérhﬂ)lé/\ﬂlka pressure

RSB PRGOS A RTS8 g e

whighférsisnthe worle sapacily at de atsbge pmsbh:@umirtmmekcon’fdsressed air from the

stBll?agEz ?%vaéﬁcagﬁﬁg%u?ﬁﬁ o‘ﬂjlé?l% F Sebdife FALERL \?ﬁg{ﬁ work, |

racteri z Sothermal P expansi on W
e HabiheEnesynamic nyiemp@rdmgetgém @vwai@uas ehgracienzed by an isothermal

eﬁpﬁhélﬁﬁ\@ﬁih&)‘t Work Je'ﬁabléé'b?zftﬁé d?ﬁ&ﬁ?&%@éﬁpe @ﬂu@;%qa}ﬂ/e followed by a
| uasi - I sot her mal' _expansion - for exa
"%"%eg %cgmaﬁn'g JV03 Y SliglinayaRisOLEIA SXRANSIANI ryfopfexample a
capatify efubhdan et Cém“m@%ts-zn wdaba&i@r df 3065 lcﬂﬂlcto@ﬁtnﬂbfres — with work
u in

o RAE RESRR A ek BRERD D ipresion chamber i
fi"éb@pﬁtwla)nolﬁtmwn expaneiop dren te @tpant:em charhbert ihio thegingine cylinder

T LR .
w;ﬁmy\lmbﬂkdé?{d ioWﬁe R YOk tal’?lg?ll tb Afish c}ﬁ@ e&ﬁﬂ%go I-téo%p%gded air

finish aust e exp i
intg:the, §E5‘P¥%§PBeTeAccord| ng to the i nventl on, the

t her ”@d:)tﬁr@iﬁgqo(tb@ ir&ehisy, qﬁ@fh%nﬁ@ambfnw%i@%ramdr@es four

ssed alr nono-ener i sot her mal
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P“@ﬁ%@ﬂsﬂf’ﬁwrﬁsﬁﬂalﬁf“qmr%efe%ym’? ‘ansfer - slight
i QX PARSH oAnmdtHemaréo(pbnamnmomumk tsethermal-; - A

|yt An exhaust
By en s o ety Wi ord S Qi gf#hermai
accordlﬁn@dﬁ@ﬂwwn&enwtbnvmhd in supplementary fuel

nmode, _t hgn eQRRISE bréhir r& &l ned in the work
capamt)(?nl s heated enmentary energy in a

t henndl thekensrgy ?H@lcaiﬂ%@g@?féw terthd iRventioR agddntsupplementary

fuef nddelsBd! @orﬂmﬁséédaldnabioﬁtmr&y e %gt n@dp?%WOEsstated by
uce I n

subBpingRianh SHAY Tt o eOMEY B TPy ST4rGBgerh g g guantty of
usable and evaibleseriergy tomeemsmaeemduié tor the Ghai tieat &RadeE | Ib@@g introduced
i SR865 e Y EBRRRBAY A Ol oI, 4 gfesces e
pPressHre angdd Yolgrernrabiieg incredses inspeiformance and/or autonomy The use of
a thermal heater has the advantage of enabling clean continuous combustion to be used
which can be catalyzed or depoliuted by any existing means in order to obtain minimal
polluting emissions.

A thermal heater can use fossil fuels such as petrol, diesel or vehicle LPG,
bio fuels or alcohols - ethanol, methanol - thus achieving bi-energy operation with

-external combustion where a burner is used to increase the temperature.
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whi ch can be catal yzed or depolluted by any existing

nmeans in order to obtain mnimal 35 polluting

enmi ssions. A thermal heater cdn use fossil fuels such

as petrol, diesel or vehicle LPG bio fuels or

al cohol s - ethanol, nethanol - thus achieving

bi - energy operation with external conbustion where a

bur ner AFOTHiBgd1q 07 i Yalieahse thee ineantieratthe eheater daviiuneply uses

tHePmachefibal nﬁro@éss’eb %ds@& GCFH laB8orplidie aH@ %&Brﬁt@?{ %6@&'5& such as

tuses t her cg%r Gg‘ﬂ sses based on_ab nd
NOES 1RY SHQ% S ¢ PRIRRISER Qe%W&ﬁa A and EP'0 382586
Bdethesé petesdesrusingatip leeapdratigpadrentisd, 6 @xa'.iﬂrﬂaﬁaurd\brrﬂ%mm into

g%? r&acﬁﬁ%%ﬁ sfage ’sgélggg %g'% ?rggfc’ %r%ﬁﬂéﬁs%g oqdﬁg \é?%ﬂ’@ tﬁe system
operating Iﬂ@a/\theﬁn@dnatterysuch as cal ci um or manganese

- chlori desor@hg @ Q%ﬁantto? %e%%?én%ﬁ?t RO SERS &%n{t{jESn@ne is fitted with

t her mal batter Accord to a 'varl ant _
a tﬁ@@?ﬁ*u*&%fert\w@ Acbyrper, cqr @ a8d g teermechemiceldheaten of ghe type

ptd?b?ﬁglc;rtéétﬁlﬁgi%h \n&MuLdtWtéélalgtfé |tc? Eé uséY jop ?23?%335'%'% |dltJre phase 1 of
ﬁ‘ %%Waieh% I thﬁfeb@eugt?&%ﬁ'ohﬁ ey lsings thec Buepy ds yised to
regenémty (phase 2] thef thétnddhemidae heatehahes e hﬁgf Breit® by using the
WS burner i.s used .to . .
PG Bl T ey S Rt R R ol RE By bberaien ot the it
t he | affhere @ §0@bp$t50nﬂteatm“ ii;gsecddhe hetiveechanilieh enbiee according to
thBURRRkion & &¢akiehdap c&rﬁﬁ&ét@h c%HHbQQeﬁcﬂﬁe %Qﬁgcﬁq ?ﬁtbﬁ’t%l Bmbustion

o eratlon of the unit

Y, Weeﬁth%fethsr@m?@ﬁﬂ%ﬁgqfﬁee gelddegistFande inteenal in applying
therfieems tiedttly So ahe e:»pteﬁsm n%l oﬁ%éé&l'éﬂﬂ 16 _AGRE tﬁérg'b@%g said to be

d.an £0
S Ge SR o AL by cPREusiona flobp snid Breigpaie extemal by
heaﬁnerthalopemtragmwthtrgugrha Hdatrmcltinger tWheré ehd RAgine is said to be

..e?%ﬁtag_&tggla@ggmﬁﬁeﬁ[%ﬁd air, the engine then being said

ext ér na |nternal conbustion", or the
conbudbi enesatisy Mmegeswitll swpalementare energy, nthe tgrmodynamic cycle

: dﬁqﬁkéygvémsggeratl ng air through a heat exchanger

vvherethg ine is said to be "external-external
conbust i OASOMYMELSHRFBFRNI ng node wit h suppl enent ary
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——energy, - t\hmdrdfmrer‘m%mmmr&ycl e-conprises-ftve-phases: o

An isoth ion An incr selnte

25 30 358 %f A exﬁt‘"sé%‘f‘"gh‘t""'% Wi SURPYSOthenal,
mechani célpolyirpgicaxpansiorewticoikcal or ot her devi ces

used, asAﬁ%ﬁh%tE\h&mﬁEHiﬁrgssufé(C' e is concerned, to

carry out t hree ases of the work cycle of the
act i vé&ll neachapisal, hydr@u!rc electrical or other devices used, as far as the engine

cycle is concerned, to carry out the three phases of the work cycle of the active
chamber, i.e.

- When the engine piston is stopped at top dead centre: admission of a
charge into the active chamber producing work by increasing its volume,

- During the expansion travel of the engine piston: maintenance at a
predetermined volume which is the actual volume of the expansion
chamber,

- During the exhaust stroke of the engine piston: repositioning of the active
chamber to its minimum volume to enable the cycle to be renewed,

may be used without changing the principle of the invention described. |
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A transfer - slight expansion with work known as
guasi -i sothermal, A polytropic expansion wth work,

When the engine piston is stdﬁped at top dead centre:

adm ssion of a charge into the active chanber

producing work by increasing its volune, During the
expansion travel of the engine piston: mnaintenance at

a preld®t RERreRsS: (5 Yariblgnioluine exparnsicacehariber hewasthe active

chdmeberip arleQip oftd) BRRAknolMldsBe idiessend pidh shilihg ke aQlylinder and

ine p.sto oSi ti of the active
"’%ﬁ??r@eﬁg qnePirg R e fshirou ol 9iBR e Flgsyip desigit Which getermines
a fhwo-phasaeEtiuencey dbenwsedravet draluipvweirangiglg t he principle

f t hei [ f
o, | heThS i BRHSE 604 ARl RIS ! BB i gl deac
CMEreh deferaites a@r@&paaqﬂ sEgoANGe opvadstraviek stopes sapr dead centre

a;ﬁ}jé&y@ﬂvaﬁhlt,@\,é]g in a cylinder and [linked by a
connec rod to the crank of the engine, a classic

desi gn ‘?/\ﬁ e dee engine & be get arraptiag do Heqineentien, the travels of the
prdegmwsioﬁ @8 ehe @Aging PMAGH atd aNRlent Sthahef @:@%r@@slﬁé %?s@fh being

led b
b 05Ok Pl S S B bl bRTt fe prosure
p!steq uthec@lurog whosknt ambeing the Gactadl vohpnel eathe:e)fﬂaheion ahdmber” is

A T8 L SN 45,08 B s couma

trfmebsta@ rpéeqﬁua gistamepntinees Agd rermpinates iits aven dowheardniravel — thus
prbﬂlﬂiinngvor‘khethBﬁ QEdNiR L}bW%?cPﬂa\lfé? WhHe tﬂeo?]rueg‘ﬂ?@ntoﬂ'ﬁglh a shorter and

term ned such t durin

q ‘ikﬁ(/g’fﬂ"%!f cRtples,it é'§§ﬂ|"§ Lm“@{%ﬁa\f%lrf@ el bate risieRR Fragh their dead
cehrengt td'mgpll}]/ahg lsaine\/tm*awgﬁsmfulld 5? ntsﬁﬁ:ﬂﬁﬁéﬂ Qling REBRF ofli® upward
n
B SRR, S S, G55, ek 5 o s vor
com@ssaie@ bp ﬁstadd:tlommpmtmswmkcbt they éﬂd\GﬂIESﬂOM\fhﬁlamvel
do"m"‘@fﬁmg rcﬁn\é?ét:orr i%&Hﬁgﬁ%ﬁ&ﬁj Uft! NGqdvof K ve{'n nrHﬁéﬁg it an urban

its upward trave e éngl he’pl's
locgigh pegrating withowjwotwtion fer @@mme miycﬂie@raasumﬂthe cerspressed air

 storpavaf thd ﬁlgMEHre&Qré Pkt Rb&! iR e"n@;%/oul T E)Fl ﬂ%@g;&lementary

he sane ti ne.

R G T R R
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“ pofutienstar exarhsiboihei At pEEE W@'k&:aﬁ@@@tlb\ﬂfﬂar\/\aﬁqunrwtcﬁﬁcrease the't' e

terﬂﬁerg év g)f &?%lr%%%PrH%QR@S@ﬁtaﬁcg ca% Stg/ l1§ é‘@%ﬁe volume and/or
pr@@meﬁgusapwmatheﬁﬁr perforoameecarsiédal aaitonomyde, on a vehicle

runni %cbfﬁar?d”tdﬂﬁéai?we@t%nl ﬂﬁaaér'ﬁ@ﬁe ?Q%Br?t%l!@g é@ {1@8% torque and

ol | ution for exanple
speeshpy 6QatERlling the RIewsUER N Wet\mfkmagac’m évs @s@grf@wa@y achieved

using the egharhie &bssﬁﬁ@ﬁ@dﬁcﬂ@eﬁaﬂ&é QR n%ﬂé?étgfrgrf‘ﬁ)ﬁéhﬁrﬁr%y mode with
hi

o eliaty Sty SRR of pinemi a0 %'smrt'? SAPIEr EQBIFRI dhe Dty of
suprdememtgrycnerdyepravidéd acgading jo nhﬁ prétsard inqhe s4d \nfﬁﬂ< capacity.
ncre e air ing thr .
: i Cangégogfrj]sgg tcl>J éﬁ%ﬁgﬁtﬂf gr{eulgg r]tign t8| eIEWEPe z?{_g?rzﬂ?n L§5opegaqlon of the
engjpe siyipg !tShUEse gyt ﬁ@ﬂb‘ﬂverﬁarypemérgvrmm whell de compressed air
stoPfeORREMW0irAS CRSHY Nhet é’ctilgecrfambﬁpténelﬁe LRRrERPt%hd Tavention is

con{rol | ed as regards torque
connected to an air compressor to supply compressed air to the high pressure

compressed air storage reservoir.

The bi-energy active chamber engine thus equipped operates normally in two
modes by using, as an in-town vehicle for example, zero-pollution operation with the
compressed air contained in the high pressure storage reservoir, and on the bpen road,
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speed by controlling the pressure in the work

capacity, this being favourably achieved wusing the

dynam c pressure reducing valVe. Wen it operates in

bi -energy node with supplenentary energy (fossil or

ot her) an electronic conputer controls the quantity of

30 suppl enentary ene provi ded according to the

sl &8 aps¥aimpley Wét@aleméw eperey iadg. withpitscthernal jeater aupplied by a

f(v@iflfaéltoerthértherg?V@JﬂﬁdeO\ﬂhalé GsifdnaR | M&%P%@re—supp!y air to the
ine during its use wt

n
hg(ﬁb'ﬁrleaﬂﬁﬁﬁgﬁﬂeé'ﬁ%‘?r&?/gand/or when t he corrpressed air
st or agéccarsingvio anotiier eariant, oft the ineintivie, b aFOESmeBgidigeeds the

\Aﬁs‘f‘l‘? Qéﬁgcﬂg dfr?ctlgl hlﬁ th P\ég&t ' l’?@g@%ed%o A nﬁ'?cl 8%dt1¥tcoma Qppg {he pressure of
“ﬁﬁ é@@afeésowdcmMs@sm pegissuret redagjeg valye bebveen fkenigh pressure
smragm%saoo%ﬁa ¥R ME'EQ&IG@ RGBS blalSeEGHi pped operates

nor mal by usi ng, as an I n-town vehicle
for ex gsngrgmg ;E% PBQ*B%H ‘fatﬁlﬁr‘b‘i"f thpser arangsmentsh therair compressor feeds

eﬂl@émh@ﬁ@ﬁ@r@snrecr@%r&blﬂ@ﬂhé W&W@ad&h@ﬁo%&ﬁ §1URes iPédifination.
reserv roa

el ek e At e aR e 2B Geray el hamier enpig s de facto
trearain epepptinigedodes: a  fossil fuel or other energy

source \MM)'% gﬁé@gc&ﬂpr@%éedcgppressor to re-supply air

to the ure storage reservoir. According to
anot her v%irﬁn&fﬁty cofpréssed] air eisi soppletrieptany enaroypr essor

feeds thevom- Mr%ﬁy{ ﬁﬂp%ﬂlé’mgﬂt&?ﬁfﬁé%ne this case, the

engine_js contro controlling q[Jressure of _ _
the cofi® é%%rchaﬁ@ef ﬁ@'@ﬁ/ﬁ%aésop'i’%%l@%e Bdnermenaray with fossil

ob ethae diel twttenhit 3 apa@RAUOEaN %tr%o%ﬁﬁeié%‘ﬁ %éﬂiﬁd tl"%nﬂoﬁkhgapacdy as
cCo

ARPREPBG i HOEP RuB e 1S 0P Ressi hon being simply

remavedessor feeds either the high pressure reservoir

26 2\2 glo‘r’\ﬁé %Q@Bﬁ%&ﬂn&rm%‘&;@e}ﬁ%pﬁdﬁ % é@xero ivgiﬁ’{ 'P%en of external-
eﬁﬁﬁﬁb@m@ﬁ@%éhm@a@@ frem the astive shambemengier @ni egrecycled to the

cdm,g}ggsonmé{bno energy conpressed air - Bi -energy
conpr essed alr pl us sup | ementary energ

Noro- REPE i § GligBl Bhilk AgMicieneAERgy s Pcenep of multple

= xpahbion S@gagp@vch@t@ert&)mmwngl doadiive @h@;ﬁb@r&ﬂ:cbféhng to the invention.
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ATBRCRNEIGH 18hdslhoh8d BhiveaS bafth PRk Wi ERADp xfidust air from the

previpes stege for meresencrgycepentitmnasigheoniprgésedraisardéa a heating device

Y BIRRS RN lenSlo 1G4 hERE iBtioh AR ASHAGARTR Lach following
St%g?eisd@;g%'aén {hat af the prasediagstageal - 20 ext er nal

conbu SHerﬂmoﬁ@@n@r{.jP @b‘lﬁbrefsééﬂrhfr Regmet !h\éeexﬁgﬁ’ém? i BB Qylinder
can According to

t
hay f\%!?‘r"af fﬁ%ﬁ* %fﬁweﬁ‘ﬁ ft?ﬁ é?‘éﬁﬁ: 'Qegnesfar\f%@bwsm an air-air
haat:bmmhgeremﬂmmblemt tehagasure. each stage conprising an
~acti V&dr @H’P&{erﬁcgﬁd}% Ugné %uE&Sm'eer\é?yméneorgy the air is heated using

supplementary energy in a thermal heater, for example using fossil fuel.

According to a variant of this arrangement, after each stage, the exhaust air is
directed towards a single heater with several stages in order to use only one combustion
source.

The heat exchangers can be air-air exchangers or air-liquid or any other

device or gas producing the desired effect.
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A heat exchanger is positioned between each stage

whi ch heats the exhaust air fromthe 25 previous stage
for nono-energy operation usrﬂg conpressed air and/ or
a heating device using supplenentary energy for

bi - energy operation. The displ acenent of each

fol | owm ta ﬁ is larger than that of the preceding

st age\.MTEgraCi"‘ﬁ% 6018%?@3“%&%?@&%@ ter inggnioRecan; pe used in all
terresdiat (_mari'timei Eaihrlﬁqéyr tS:f aiéfbﬂlfalﬁieél el!‘l'tﬂl\{ésﬂgl'ﬂlé)%]!i@éj &Bﬁlgler engine

ure, . . heating o e air i one .favoura

=HEIPREE 2 18, N B, Ak e Aot fed Rmiais i ortergency
etegtrisel gengrator Fsts anbi alemén gynesrgius elomesiig cogeneration applications
pﬁiﬂ@l@fng%?éarﬁtﬁ , t‘%@nﬁﬁﬁé‘nd éipgoﬁ%ﬁon'i heated usi ng

suppl énentary ener In a thermal heater, for exanple

usi ng fWRYiaimpukenelicanst eharacteidstiss whttieainvensiontwill be shown upon
reddirRi @6 BB sdriptichd & vaﬂ_@@sh?&tsﬂﬂee, but ASh-f0AY SonfdUratichs shown in the

directed towards a single heater wth several stages
appendet dlagrdne A0SR v one combustion 35 source. The

heat exchanggues tgivebe sah%mﬁ{id repreeBRBEST &F efglr active cTahmber engine
aLfz]. . 0 .device or gas producing e
dj‘éé?rlr'égmesg" %(E: 'Wﬁ%ﬁgla@?ia\'fesugﬂgﬁﬁg’fﬁ'engi ne according to

t he i nvent i bigurssn? e 4usredschematid repreyenistions l cross section of the

i) ' r [ : | active

e B ABPL bR G ROB et 27,

and f avour abloyre $ FrPregspts & somparetivecunne pfjthediavel sequence of the
epreséuire pRtorahakeRging pistorand al so in numerous

donesti c colg.enersu on agtpl ications 5 producing _

el ect rici ty" 'OHEP "§HESRASA IraRihal theokiergodynents cysladn mono-
bemezfly nedeansing bamardsesd siki cs of the invention will be .

shown upon ' descriptions of varioys .

possi bl e, bﬁlpﬁ%gfn&??%??’%e ,act’gaﬁ?rleaﬂﬁ%tﬁnoo\rﬁ§”ﬁ‘fﬁ‘ﬁ1dﬁmber engine

t $ReN ingssdedtian Wi HsbiP aheupply Fe\ges eorbistjing ef aalevice to heat the.

S&PByBdhisudisRr esentation of an active chamber engine :
. 10 seen 1n cross-section with its HP air supply

devi ce. Fi gUPwe drersesenis a8 asamenilhe dherapdyramicaycleria bi-energy

| Modd 0Sify S&Apredsedddir iMesugbidriditaensRr ati ng phases of

t he engi ne I,_alccor [ to.the invention. Fi

F S
represents d%@n‘%ii‘?‘%??%s QUPRREMAIC MIRY OF Iégg%‘:%g%cfﬁ@ﬁ‘@@r engine

- Gfeobitiing tptiEs BueIdiopi Shoeciadth Arhalr ergprassdpFaHamNoRtbUs operation.

- 25

30

- 35,

' rhg%ﬁ.o? gﬁﬂ{"géeﬂ% 3‘%\%595 a&“efﬁfﬁ%é Eggrégeqt%qygﬁ gﬂ?%&‘};’gl Shamber

[ r _ using co a7 arr. _
fngse asceidingriaithe invepiossennestedto @f ainpompressaer fedding the storage

GBEHIAG aRERB vidik gélpa%ﬁy_secti on with its HP air supply
devi ce consisting of a device to heat the air

: by
conbust | onf‘%e-?tigg‘ﬁlsea Fhepalis sopresentafioapnl 6n agiwe chamber
tejmgtrm(zjtymmglqo ﬂwiheenthnb:bnfpﬁﬁhg}zwm@ﬁﬁgng@h Reageepr essed
air and su enmen ary enerqgy. Figure represents a
schemati c ,{[j:i[')%%eo{E gh\xaﬁc? is\?gg'@ﬂ ‘hg%‘?"ewtl?é' of an' active chamber
engine according to the invention in mono-energy mode with fossil fuel.

Figure 1 represents an active chamber engine according to the invention
which shows the engine cylinder in which piston 1 slides (represented at its top dead
centre), sliding in cylinder 2 which is controlled by a pressure lever. Piston 1 is
connected by its pin to the free end 1A of a pressure lever made up of arm 3 articulated

* on pin 5 common to another arm 4 fixed oscillating on immobile pin 6. On pin 5 common

to arms 3 and 4 a control connecting rod 7 is connected to crankpin 8 of crank 9 turning

~onits axis 10. When the crank rotates, the control connecting rod 7 exercises a force on

common pin 5 of arms 3 and 4 of the pressure lever thus moving piston 1 along the axis
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according to theinvention connected to an air

conpressor for autononous operatlon Figure 10 gi ves

a schematic representation of 8an active chamber 25

engi ne according to the invention connected to an air
conpressor feeding the storage reservoir and the work
capacit Figure 11 gives a schematic representation
obsviigferat eng &2psaiip By reten dheBoreascenedsivryl o pistan 1 during the engine

siréRecBtdratk @ﬂﬂ'@@aﬁélﬁ@ ittt PotEED RS LREINS LARRSY |st09Héc§Eed1—%a passage
S a sc%g'a b e‘%)rﬁsentatlon of an active ch
190% 55 yPRE BEL ot §oarHer GHURHRYT G WD RSIas &4 dpown as the
pressidgre\igion f sides I:orﬁneeled tFy tgiﬂiherr:]tihgrlﬁﬂ r'ISSterUr@nk@rh bl otgnk 9. Inlet
c t o the | tion
d?ﬂgqgc%étrﬁlg&'cw aﬁ\ge é s&?sa?gse( ]g% Frriku%q ptaqilge cy lnderhfand active
cliarear caytinres d 3aand fesds dipB deginke with reonpressetiaili fingm iwork capacity 19

nﬁ)ﬂt&ﬁ‘&?ét ﬁleVWéerr‘lﬁ e:ﬁ &SIP%E% lt?egf @ﬁ \@i@%ﬁ'@ﬁ%@&d gyg{ri%h duct 20

Piston 1 Is con
cojttroled, by dyiiaraicy @eﬁwmcwa V@fvea%1rrﬂr®ﬂathgh pigisaure t@agereservoir

2pi fExﬁa@leHUéﬂ ZBQ:oﬂﬂQMéEﬁb)ééfélgﬁmL%% gb%té%élgr%%rb{naéd ﬂ'gt}‘%nupper part of

Ie pin 6. On pin
Cyé'ggo connecting rod 7 is connected to crankp| n 8 of
crank 9. tievice ropntroifed b? tai &cblérat&%@édhlheom&ﬂmlﬁynamic pressure

P88 “Ave Ao BRUTS, & BRS SR sh vy bt s geprol e
engiNger thus noving piston 1 along the axis -8 of

cyl i ndgp, 25ded 5%95%%}'5: r‘eﬁre%@ﬁtﬂﬁcfh 'sB&n | rPér?%iectl?n of the active

exer ci sed on pi st on

champisk eg9ingaccerling fythet fnt@ﬂpetc&m@g tgﬁenletngha@@ Epginadégton 1 is

stbﬁpdﬂ%ﬂ@&é;ﬁdeé{d aerlﬂﬂasérﬁﬂiﬂlet YBvé ﬂ8'h¥a§ jUR %?én B?ér‘ied’\”tﬁé"‘alr pressure
st on

oEinetfin YL E8tacY gb Lol Pesriedeanpbunieiige he coinder o active
chaobeedBiagl pdudihg twork hgnistaiting Thankf 9 aiabdnriectitdi k@t 15, the work

| ack
oo lormbeBl hEbI el al AokEed S BsRSLi3, BRBTRippif g roeton.
thwrmoa@@@éﬁmme C’ér@gn@ Ristoh Tt torpe etisdatesi towhrdsnitsvbotiom dead
ceﬁ&@aé?ﬁd )élnl@st é‘fﬁitﬁi&ﬁéd‘u@@ Jelt K}Slvé\o’fé“l@gci Ségéﬁ aRfle pressure

npresseaq ailr hr oug

COEEmePdP |ﬂéeda<65ved=§'ﬁml?ﬁbe>ma@§§ ammseara&ane] glsm {whizh preduges work,

0 hirgfbydaesisg itiee ﬁit@cfoﬁhgﬂ cf&er tﬁﬂiu@h |tgar|v@h€%lé§émgl ‘Pr‘iad%?tjp ofarms
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3 G0 A i boRiT A o e Blha igaliSEl s Berodd. iy pressure

pistore cerdipebe l’tatravel;iedﬂm battomb dedd cehytreatiien staresisackeaup towards its top

de%ﬁ%ir@ 9al VEOI%E’OItI %?M%;aéo?uét&? sHEl‘??I?_alfro%riha ékg? é@gnlﬁ travel

er an thus Cco ntgro
(figlgn hmthe Pisteps agivet @lmoghsms,@émﬁqmlycatot@gw §er¢ tdeath ceotfe when the

enbiﬁl@ pistoh Vsestoéﬁed?}é‘m%r pr‘éﬁ’sﬂ]r@ ls&ﬁpl%%gdr@%st &l @unng the upwards

ravlVe gﬁgn duri.n )§@|n et ase. Engine piston 1
rayeloBih e 4y iridons daust VY P4 BnePaThITOrda] Poremp Ragrpanded
commssb@amtmpegtedthhmmgspressure cont a| ned in wrk
capack ssure i ston filli
Che- crlaled, & SARES, o 5808 B el Bisticl e Rbiop ravers
WH@W thet etatiog @‘r %ﬁakcrsnk/lsashmvmenttmmg—axmdaﬂﬁ the Hisplaosikents of the
pr&%hl"égarﬁoé}ﬁlﬁéeﬁl%h? afes \Aﬁ\dt:ﬂ'f:ﬁg féx@ﬂ@ﬁ‘l' thGP R Rl centres to their

ressure. “Upon continuin
bottom dead centres and back again where according to the invention, the travel of the

pressure piston is greater than that of the engine piston. The graph is divided into 4 main
phases. During phase A, the engine piston is maintained at its top dead centre and the
pressure piston carries out the main part of its downward travel producing work, then in
phase B, the engine piston carries out its downward expansion travel producing work
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20 the crank causes (figure 3) engine piston 1 to be

di spl aced towards its bottom dead centre and al nost

sinul taneously, inlet valve 18-is closed again. The
pressure contained in the active chanber expands

pushi ng engi ne piston 1 which produces work, in turn,

by causing the rotation of crank 9 through its
wa%fq e pigssys susten Jinighefeits gownwaidnisaves alsadoraduging work. When the

pﬁé@&ﬁr@%st@r@l‘é&%ﬁéd iR0bdtReh dead2enkrBIphdresC, IE bR p Eﬁ)ﬁ'd&ﬁtmues its
i sto ressure 25 pi ston continues Irs’

tra
downwgy t%’ﬁkm tg% REPSERIR 9'%}09 slatsdisdmare fave! dbsﬁmbﬁ Qoted that
dimrsy mnmpphai;eatﬁe pesEsu, pisloh % Eam@mw ﬂggéiwb@lrclﬁl whf:c_h de facto, is
C Il el.r r rav re .
odfbeARRE ATl e i 8 i e o oz DL hERPS pisons
re@oh thidrddp dead cwtmh@imdm siméiagemsshpiogtenartianest opfze Bueng phases

At@gnggpﬁﬁatjégﬁ%g eﬁ%@rts its cycle. During the

upwar e two pistons, exhaust valve 24
i s opehiovie Grensesents e maeh e&tblgrfh@’modxoam@rqyplese samprgssed air

mbﬁcﬁ-@H&l@yerﬁBéél hefliele ddiou| ;S]'Harsgs f HOWGclE R 1R \j\ﬁhﬂﬁoﬁ capacities

' npar ves of t pi ston tfavels
whRE KR O 258 Hiedhes ckoing achainadR hhetlon 4reshgwn on the
x-tikie mﬁsﬂhqu'emM§al@f srtdmm orﬁirtlﬁxs?LHx% andteNirsn eapdichy Which is the

G55 U 0 i BT b S o B
Peldedriiaingotkingt h"e%uweﬁff,l ’dile storaget prassire oédudng 85 the reservoir is
erRptiess Hﬁlﬁ’elﬁhé gﬂ?@séuﬁe gfl?%iﬁcf)eeg *&&H‘t{én'égt a(R‘forJlJ{l_:g t& r}ﬂé Nesired torque

pl st on I's divi
batyipshg 'BW&B'@“NPGEQNQQ E¥RfiSHES 9nq§tadﬁamurmpmraimeareaﬁurex Bere, for

exﬁaﬁﬁ)léj aREwvESN 0 @alaﬁﬁ’d Bb ®ar. HﬁQﬁé Wk E!la;%d?t? @lﬁfn@'tﬁé cﬁb'rtgmg of the
ravel producin

acHE A3 RbeT IS ORIt REQ AHRO31 A Urelc Bendge Gt Vepe s opened,
thel @mmmmséeémpamatmmm aee ol capiity & N@féferreﬂi tohthé @ctiveechamber

prgéﬁﬁfg;ﬁlgrkpéc%{)%%a%{ﬁg'b?r%natgh&feagjgﬁm %’% p;?rg av %ﬁjﬁplﬁ fgr a work
capatityorh WO eamdran aghika skarGher dfe5emmy], te pnessum drop is 1.16% i.e.,

arOfli AUSS ekérﬁpledgmméfjw&rkﬁéeﬁreéﬁﬁg tc@ %QWSGlzaz%ﬁ aR it Wworking

startS|tsuvvar trave e not

Pregauragr eibar. pTrmgéh% §Bgipe @isden taps disslownwvagq, HFEQitW‘W golytropic
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- expegHdn WRICHrdduebs &bk with 4 ﬂﬁﬁeﬁng |o$tt'@ ;ﬁ@éﬂ@ﬁé'ﬁﬁﬁi% é%ha@@t valve'is

ddi I
opﬁﬂgi gaﬁg%‘?ﬁggﬁégtébﬁﬁsﬁﬁaﬂféﬁ cﬁa?@erlgﬁureémtre@spiwsnaaesswe for
resia Baresoceley to restart a new cycle Durlngpases

A B rg: s rte ?es%ﬂtg' A& feﬂpﬁglﬁﬁﬁsits\/\g%g%ﬁna n¥ %ug %l-?neﬁgﬁ version with

repres ts th m erno C CcycC
supplAfIeBtase gneroy Whitbrehowsdn g@rmwwvhé Pe scrlr@maac idevise for heating

th@B@ﬁE@sQ@d bfi‘QJs Céu%p!eﬁeh%\éﬁéﬂg?“ﬁer%@ﬁﬁr‘n%lr 95 red By gas cylinder

e act]ve nber engi ne accor di ng t

ZG}A{]]ll@q st '8 recﬁr%s%\m this figHee is. tggre@rg@dtemﬁé-mternal combustlon
anpramasemeaweluﬁﬁon?d/an pPétBsuBér @Kithe dompréseli élﬁtfrom the storage
orage reservoir is shown a
resr?gfo\?ror K oPcreé%etdh Pﬁjjé?ragﬁ'r ves going from storage
pr essiiigure Byepresentaithe gtaphaif khen thepmedgandc Byde irt bempressed air
and tsBPﬂQﬁlera‘?féﬁg g¥ é?%é%f&oﬁé whidfe fh%s\%l'hpt%'[)hés%s of Y é){&ﬂe in the

he press be "cont cordin
variQys erpariiey whishquekelsp thetagtive chamben enaineoprscedingitp the invention

ardPERIELEE thaNdads Wtﬁ%%@éﬂe%o%%ﬁmé ‘ay*aﬁ!serlﬁ ithd fifst capacity
etween 10 har and 30 bar, In

Whgﬁgggghteeftggﬁgpl :ﬁaerleé IS ﬁQPUPr@ nsfwgrk of :sotp\ermal curves going from

storage pressure Pst to initial working pressure PIT, the storage pressure reducing as
the reservoir is emptied while the pressure PIT will be controlled according to the desired
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active chanber, the pressure remains alnost identical.

When the inlet valve is opened, the conpressed air
contained in the work capaC|tyyls transferred to the
active chanber producing work acconpani ed by a slight
reduction in pressure, for exanple, for a work 20

capacity of 3000 cnB and an active chanber of 35 cnB,

largee hetiesnra RipgRIN operatisgonressure apdda staximuraopgrating pressure,

herea Tt @xarﬁﬂ\elz\gﬁstlx@en"\m laP Gkl 85 %%gelngﬁhez%oﬁé cQ@é’c:tf/ Oheating the

an init n ressure of
c%rnareﬁéeci)glg PB’PF'%‘?%&Y é‘,'PCTQ@ea S Ressarre e fhevip 'f'ﬁ' FHQSSU" e PIT to the
finped lvydrking pressene RS If@fem;ﬂdlfd@ ORI GE S0WF karWhtr@asde |n temperature

o S oo SR SR H . Wt e

openegy thet eoropraessdhair c«mt@ne@wtf‘@ Wark capbcitydis tirnsfierrgd do the active
cﬁb@ﬁb&')f)%dntrcmg VQ:ER Eng a{:c%?r‘; b3/ E;pﬁlré%h&?onehq ﬁee!s%ﬁre for example
vers

assenb

fog ﬁé@l‘@ﬁi Gﬂﬁ@% of H"QQ% Cmn awdraﬂ Mméh@me@f§SMem mressure drop is

146y IQ-*,E drirstingatah '%Qambiéeaﬁ Qﬂméﬁﬁ&ﬁﬂg%lréssuﬁ ot%9. 30 bars for an initial
tar gner here a burner 25 fed by

W TEReLrS Y O e His G055 PRI e et IS amerd travel with
pdlytenpice eksarisiver whigh qgremjcefsn&brkl \mtre ENRveffg e Ihé Preslre until the

d
oBARETIAE P T BRI o) SR o roum 1
atmesplerisautessons dutingahe pxhatisystrakedor stpnting amew dyble. gr aph
of 1 heTﬁé‘%tﬁQ%QﬁBbPe@fﬁé Sisb %&Q&gutgéﬁrﬁgusﬂ [51 bi ae'ﬁgr%/ mode with

Su pI enment ary ener%e enerueg e var
SUpR Ry epp@ydyevided by fossil fugly eroulerdugladiiagure 9) wheesh accordmg

torekRianPoft the irehiiore itnired ek c@t‘ﬂﬁfé%@ora@ic\%igh QGpdll@s SRfage reservoir
he x-axi s and pr essur es

ent ion 35 are
22, e e o DSt s 3 o ibibed proAmey foures
1-ds THie aghnyengnt caskley thy sﬂo%géh@wwa:r e badiléd dliring operation with

<A RRpHE PRy S (S0 S0 e AT 1o RS G R, cbhpressor

Ageetilirg e ansther h/@rlwﬁs@‘r thei investiosn{rot etiowhi dre thiehdrawings), the air
col%’fp%és?éé? Supplids ‘Mé tvonkkec %EW Gtdc n‘g IﬂO[ﬁlg og)'efbgmb %rrrahgement dynamic

desired torque bet mee a mni ting pres

PrEFRyre r%‘?i“ﬁﬂ’ﬁ{‘fsﬁér'aﬁ?ﬁb%?%@m f@e cormr%ssor sipnliga ppmeressed air

- tofthbuaak oyt doIPrdiata dinbbing ealdd BARAREADNG dewce and e T

25
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35

 acldiigador Be BvemteR tpmpis

m%gé eéidﬁ 8“?5?8?% qrﬁzgr%ﬁﬁjme t?:lr -{;)lll 7 nrfé aclive ! afl\%/ral)?rh@ %;grl ed in the
previous sgerpriessiihe drigine fsocoetxalep! ia thar operlify akeldYid dy, directly

re%ﬂagtﬁr@qw g?%gg%aﬁggg%ﬁﬁbﬁsgoparg the %ﬁe%qggs é)Je\A%q}Qe gpmpressor is
myghy legs {han,the| psevigysesranarie.hieinalmpnd seerdinigrto amatheir vadant of the
m\)eﬁt:érh @FQMPEE HOP Qﬁé‘%bﬁ%rés%ont !‘,WE@ hfg?ndprtegst{g@% g?é Y%ervonr 22 and

acconpani ed

WO R i eBgRiEor sressehRpendios o thepRerdY requirements.

Bidisgetiondl yalvé 2300 Qsédb airstt e giplyve éiiﬁ@ﬁ’@l%l‘agéfregérv&i’@z or work

co 0 £ 5ERBB e ensbn, R o o ok ol oy e nr

requirements ofl tha @ngioe kiithgegardds thecersdrgp fedoaesentsiog tengimgressor: if
thepélecﬁlQﬁH bRER &ididis réigt\'i\ﬁﬂplﬁﬂ!br o&' %ﬁ E%%Lur r&&irﬁon' is supplied. If the

pol ytropi ¢ expansi on
eneNERaYigrsnts onethgreagingrase bighi enly the werkisapaaity iasupplipd

Openeq!?,dufr@ M 1e§@é@|ae s&%en@ﬁii@ulteppesléﬁfa%n f! érp%ﬁilebbfheﬂnber engine
heri c essure during the exhaust
EW eEpanping gf@ﬂ?%/ shewingpligh pressure

compuisaed ak storage feseravit 0P.odypEAliy/prieBs e renengyvaeds , Wothcapacity
19 together with the first stage comprising engine cylinder 2 in which piston 1 slides
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| argtsaﬁgng

15 suppl enentary energy provided by fossil fuels or

other fuels (figure 9) where, according to a variant

of the invention, it drives alt- conpressor 27 which
supplies storage reservoir 22. The general operation

of the machine is the same as described previously in
figures 1-4. This arrangenent enabl es the storage
(repeasenisf @t ity tapedgad ¢angredl ovhictyis sostralteiddry avbrassure lever. Piston 1 is

cafkbctddats SINES B RIY erfPHE 8P grésgbr‘étlé\)é‘?llﬂad 6{9 fﬂ% G¥iculated

| oss_due to the cogr essor . Accordi n

P& R FEMBEN (P BNGRE A 6Fix?q1‘8ﬁ°‘"§H'aﬁ/\ﬁ” BPmobile Rip éwpﬁg@mmon pin 5
atdoatrali donne@ing res s@s conHeRlddas armhe vmaky ﬁan@acrs Edhnected to crankpin

o ¥ G Lop b 5 PO, S 68 R RS hiForpmnecing rod 7
eme§s§wemmmmsn pionp oeased3 and 4 dfdhé pecssoreklever thus moving
PRAAAF cidho %B%)&OHPEﬁ&ﬁ&dzaér{d %?aeasﬂﬂtshﬁ%g,f% BYe rggsag*é}glsed on

aevi ce | ncreased res re an r VO
p@t?@d ring ta% engige éﬁ@i@d@rcrqrg thugl eausingib to iotate nEneengine cylinder

|sp<EdPMééllé§ VRCRRBAGPS2 i NS uBPEH MRt With ‘é&Wer&{a'nﬁ)@r cPirdBF $3 in which

by direct regulatin

scen
pﬁf" @‘L ‘-’cBFﬁi‘F%f@sBFPtOHLa"Q%C@rﬁ‘éPT&Q %Sb%nﬂﬁ%nﬁ god 15 to
citahipie d 61of emamg iislet @t M7 IceaBollcl By valve 18N @biceus passage 12 linking

RN ey e
aimfgjﬁr_l prask saapacityt 3P ameintadrsast abithe Z\RJrlangi prassuke caplaitsdlfy fed with
cdrfprebaBy EE?Q%H?[E)GUH Zgu&éﬁgﬁ’édv BJ{ %gﬂ%rpﬁn&’eggur Q’eﬁnﬁr&% yalve 21.

energy require Irec val ve

Exhaugf Hett23 iseconnppieg thiough theat exchanagre29 & énleto] 7B 2P thsr second
st lof teABRfind ?éorih@nsﬁkj eﬁth@ c?hriﬁé'r DBBOMSLY pistdle 19@%8@ which is

?fg accordi n g ui rements of

%ﬁf@ﬂa VWP PSS EER aert 5"8[% %y\eﬁt@ lmyﬁférpémf%tf@ffrwd 1Cofa

preespe Essomade ﬁp of &ven AR rRtRdlatsy (brh;@m Sngoﬁﬁndetda&iomdr%ﬁhﬁB fixed
reser

re
Oécal‘é’t"é%’/%ﬁe'mdn%rb é[B ﬁs Onof1 H" e glcﬂ'ém}fpe OhQ%S %B’nﬁk}d t‘#e a control
capperlingapd oiBt ip copneaiephtd erank@s 8Bi afurankld tyrning oraits axis 10. When

thd CcPé?'ﬁEBrBia@esr Wﬁﬁ%? @Jrin%&trﬁf rof YRSk S CH RIS b %Bgl'rrfb% pin 5B of

accord |nﬁ to the invention conprisin WO expans
BT o PiegRUTerlevas fhus m@wﬁ@P@g@bﬂiB @ilqngsﬂﬂgraes@eof cylinder

25

30

+ 35

‘”'r%ﬁg?ﬁ@t%"?l’%ﬁ%t& WOBE T eroitg YRS cPied gq Patsageh28 in s
uppeeparé with beliveathaitber tylipdaetdB merticrepistonhilidBkhown as the pressure

pl}&;@ﬁ})t %I‘aleé %gnlf@éte%h@; Eérﬁ%é%ﬁ% ?ofe } SI? %ag%ﬁgjsé u1r6§ ec\n/'agrﬁ](eﬁ ¢ grget duct
17 %IFVOWSGV@YQ 18 1unblecks pamsagent 2B linkingrangine eytindér®B and active
cﬁﬁfﬁbf‘cﬁlthd&q Pad fedbit iR %rﬁémpbérﬁpr%ébofsalr 8&%"@3 mfhfy the

a -control connecting rod 7 1S connecte

an W’&ﬂd‘h& SgFPchstpge @oﬁﬁ‘ﬁé’@t%gﬁ@edh%ﬁ@bﬁﬁgs I8gees withgut saying that
it suprefgrgblentol Lise PhIy 6@9 ok ahdnengtr dBKsdcdhat f8ge id'&n the same

oG8, PP e et Flade. EEEL 265 25 LB Bt Ename stage is
conoedted) thrpugh @ir-alr abatngxcmlaagetxﬂs tofadeyssiordeuc 12Bdf the second

engfn%rkstgﬂé $n s Bﬁ‘) Lgfrbohﬁgurgﬁcfnc Gite ﬁé?g&b% S 88 sé%dséu% thiat at the

urlng e en ne stro us causli ng
endogfathe. endine expansions ihe rﬂi@ﬁustu ar @@ﬁrfemse@ahmem a(g@ch after

hedfind i thé %lrléﬁ}n\%rat Q%ﬁan@érttb iRGEAEICHBENRE aR¥loh Ugﬁfnelﬁnll provide
nown as the pressure piston)

i ch
S”é‘lqea DN ﬂ%ﬁf@B‘?ﬂ’fEQﬁeﬁﬁ CPBECWS to crankpin 16
of cr ﬂyure912 Ishbwt admeoho-tiergg Rictivd tiefintyy anglinécogdiating with fossil

fuél'nbllhgcéﬁﬁylr%a]‘g %QSIegiQtolc'onmkp'rgs%or 27 which supplies compressed air to work

B e riminitsZn retd el f6rcBE @/&rdis8d bﬁq:lré%xﬂgB‘déhN@ thelengh¥ Kroketo
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engi ne cylinder 2 and active chanber cylinder 13 and

feeds the engine with conpressed air fromwork

capacity 19 naintai ned at thélﬁbrking pressure and

itself fed wwth conpressed air through duct 20

controlled by dynam c pressure reducing valve 21. 15
Exhaust duct 23 |s connected through heat exchanger 29
CEBAGY) &t Whig here ingludes byrter 28 sygrliest with engrigyifiaen gas cylinder 26.
Thergeneral ageretigi sfehe satinide Is tRBsarfe Wb ideSoribied pRsvickBly.

sl i-des ich . ntrall ed a pressyre leyer. .

51 5t on 10 gbrigticy of B asivs, §Farler arBing ¥ Hagorppd ESsping the use o
compeessed @ir's tlowelvery eny mederessed fgaarcouBBbardsied Wlithbet] claanging the
iReRtiRISenB@) to another arm 4B fixed oscillating on

immobile pin 6B. On pin 5B common to arns 3B and 4B, a

cont r olThe dnvesfigr is Neldinited RN exeropiae of eanfigyrations kigssribed and

rePResehte8 MK nfatbidSll BEhtRN rthésnsa%heé dRice¥Edkcribdte n‘féga%ry, while

rotates, .the contnﬁ} connecting rod 7B exercl ses

SIS SRR PERHos i $ame FesEits BT higpmigera epgige cylinders, their

arpangesent vblamerarnidhisnbep\of 8xpapkivh @figs Fad wit@witheut aihfging in any

W thgﬁ\)eﬂ%ﬁ[des%ﬁ‘g d transmts in return the forces

erci-sed on pi n 1 B during the engine stroke to

crank 9 thus causing it to rotate. The engi ne cylinder
i's connected via passage 12B in its 25 upper part with
active chanber cylinder 13B in which piston 14B (‘known
as the pressure piston) slides. connected by
connecting rod 15B to crankpin 16B of crank 9. Inlet
duct 17B controlled by val ve 18B unbl ocks passage 12B
I'i nki ng engi ne cylinder 2B and active chanber
cylinder 13B and feeds the engine with conpressed air.
In order to sinplify the draw ng, the second stage is
shown al ongside the first stage. It goes w thout
saying that 30 it is preferable to use only one crank
and that the second stage is on the sane |ongitudina
pl ane as the first stage. Exhaust duct 23 of the first
engi ne stage is connected through air-air heat
exchanger 29 to adm ssion duct 17B of the second
engi ne stage. In this type of configuration, the first
stage will be sized such that at the end of the

pressure which, after 35 heating in the air-air heat
exchanger to increase its pressure and/or volunme, wll
provide sufficient energy to operate the foll ow ng
stage correctly. Figure 12 shows a nono-energy active
chanber engi ne operating with fossil fuel. The engine
is coupled to conpressor 27 which supplies conpressed
air to work capacity 19 which here includes burner 25
supplied with energy fromgas cylinder 26. The
general operation of the machine is the sane as

descri bed previously. The operation of the active
chanber engine is described assum . ng the use of
conpressed air. However, any conpressed gas coul d be
used wi thout changing the 5 invention described. The
invention is not limted to the exanples of
configurations described and represented: the
materials, control neans and devi ces descri bed may
vary, while remaining equivalent, to produce the sane
results. The nunmber of engine cylinders, their
arrangenent, volunme and nunber of expansion stages nay
vary w thout changing in any.
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10 way the invention described. -13 CLAIMS | - Active
chanber engine conprising at | east one piston (1)
sliding in a cylinder (2) 5 Fontrolled by a device
for stopping the piston at top dead centre and
supplied wth conpressed air or any other gas at high
pressure contained in a storage reservoir (22) which
is reduced to an average pressure called the working
pressure in a work capagiyiy (19) preferably through a
dynam c pressure reducing valve characterized: - In

t hat the expansi on chanber consists of a variable

Vo -uRaivé Ichbmder\/\eridhé E&nmfgsattl@astbﬂem’ﬁ&ueﬂf} sWIRd inPd Bylinder (2)

iR e 56555 o S0PaB R itie 0% 608, e med gupglied wit

cqreprasstEhair pnasygibed gas at high ptémtlre/\tm'mamdétblnm stocayei reservoir (22)

| \_Nﬁ:ER ﬁ%oi%%u@éd ok Q\?e??%ecﬁl%g%lﬁe ch ik wo%m% 3?‘ sgﬁ‘r@%ﬁ a V%oer% capacity

pressure | S e ex ansi o
(18h p@fergblatthrpp@h @ﬁumarwgpres@uwdm@g valv&j@wraqter@eﬂhr ust

of Inttﬁétsthébkpéﬂ%ﬂﬁrcrﬁﬁ%?éﬁr%isté B4 ARk Vdidnd F?tlhémltrp%e means to
In that the expansion c

Pro UCIHE{i wg
PRy WRES AR i J&tneOéanﬁéaﬂOWC% Withdha RRARGVEARSY above the
mtal;i_&ar@mmfﬁss&ﬁ nasghs @ﬂﬁbéﬂnﬁtﬁi&nv\péésbge(ﬂh}?n expands into

t |.ne er us n e ne pisto

ol RRTE SoRRRat P e d5rTre ol ity gk pressure
is -admittechimto tharexmgnmbe chqimbemhsherr thiels aifitstdmeallesigiaheme and, under

thQ'tr%%rbf dyig 'af?%n&é}eprﬁ%@ é‘?ﬂcrea%"eg %%Iuhlé%afvﬁ{)&&%gﬁ/ Rl ume

e expansion C IS return

von i th%xna@swa@ambelt bring waptained sloeky eeaslydls mzaxnmum volume,

| thé%btn\bﬁés@@@%’ﬁ%n@lﬂ%ﬂﬁthﬁpﬁﬁﬁ @xE&ds%fbl 1Ab @h ne cyllnder thus pushing

characteri z in that the wor he active
the FagiRe PISien W%amalpegttﬁga\e%}@vﬁ Byn P‘F@'%‘f"% pi st on
conpr |-sRstHahrdemg feae@gargs efavehett theZdngine MBRA dufifig the exhaust

S9! 08 BSAE ek DR St B R ome
tOiFMﬁ@éhﬂ mnlete worlobyatee, - During the expansi on travel
expansi o

vol une I's the actual

of _tGvé Eﬁérﬂﬁerpé r%naccgﬁilﬁﬁ ﬁﬂ?}&ﬁﬁ %baf%cteﬂi&fjﬁttﬁéfrﬁwg Gfbrk cycle

of diaAstiye chamberiyith iggard do dimayde ofitheleagie mﬁten ergipAges three
phakés Slith theposi-tioning: of “the “active" charmer torts e h

.25

30

35

m ni num vol unﬁ’to enabl.e t

Acti ve charbo e in e e BB iy Sebees af e deShiS ﬁ%wfsswn of

whi ch the opeaabiang into the active chamber producing work by increasing its
volume,

- During the expansion travel of the engine piston: maintenance at a
predetermined volume which is the actual volume of the expansion
chamber,

- During the exhaust stroke of the engine piston: repositioning of the
active chamber to its minimum volume to enable the cycle to be
renewed.

3 — Active chamber engine according to claims 1 and 2 for which the operating
thermodynamic cycle in compressed air mono-energy mode is characterized by an
isothermal expansion without work with conservation of energy, carried out between the

high pressure compressed air storage reservoir and the work capacity, followed by a
“transfer accompanied by a very slight expansion in the pressure cylinder known as
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t hernodynam ¢ cycle in conpressed air nono-energy node
is characterized by an 35 isothermal expansion
wi t hout work with conservati ottof energy, carried out
bet ween the high pressure conpressed air storage
reservoir and the work capacity, followed by a
transfer acconpanied by a very slight expansion in the
qgasidsathesmelWitnaerk, Krepvan palstrepid expeasioni vtht Wenkrim thengrigine cylinder
I r
G R e S e S LTl
pressure "f‘” isothegpgl %RW\H@%M’IO%/S - An i sot her mal
expansi on Yhihdierut s KxpansidniWiAVedrR knowrShd Giksi- isothermal,
expansi on wi th work known C&Hay i sothermal, 5 A’
pol yt r opi‘e X%%Pﬁ%?’&?’f‘”ﬁhof‘t’f"'%d'l’ - An exhaust at
anbi ent p!kres:emuetatémbm‘mq:reseu@anber engi ne accordl ng

I h
L T
Cﬁﬂ?@*tt dﬁﬁ} sompses m devite o2526pdbreheating yheermengyessed air with a
Qrﬁ&ybéhefrﬁﬁﬁﬂol\ndeﬁ R fb@gll bHelher k8, 81 i dj@léhef |n%easmg the

|ncreaS|n mper at ur e and 7or pressure o
teg?qer@g@sﬁryq!é:rtpmsgu@pf tt@e ai6 passig thyugetanber engi ne
ag cxdlive ghérﬁbé‘r' s’h@rﬁe”acébﬂf r@&%é:ﬁ@ﬂcﬂdﬂaét&%dtlﬁ fhat the com pressed

o B toa ompuR el cBET, 5 HOoHEA dr ireGe g Fompressed air

th’erwgmﬂghereme@saldbm g otk @xteond) interhal doentristiar (ypé.
accor cﬁ%ﬂpéjrse‘h' fthﬁr%in 6t é:rleﬁ@teci \hfaﬁgcit%rggggrh@a%he compressed

aig @tmjaleg@ mthe wrlapapacﬁmsamemw by theheortmuskiors efbfassit 9r bislogical fuel
inhe At AxBNarkdee tﬁ@'rﬁ#’h%t r‘ncﬁ"boﬁmé Rﬁébire& coRfa®l R & cc.f;d'!ﬁrlessed air,

in a heat exchan aime not comng Into dire
the sreinethen baing sal &%Pfe@g &gtesnal-extenal c@ﬁgvﬂ@nﬁm

be L—nfg:tw@bﬁbrh&\r%gm% afob@rdmgt t@reﬂ@'of%Péﬁrﬁé nad scz:ﬁai%@riz@@ in that the
Acti ve chanb Er en i ne ac,

bR adejon §58S A BRErTBa O 6 TRENoN oEpipay based on the
travsfarmations by eeapohsionad kaebgait figalscontdinad] inemcdviaporator, for example
Ilqmoo&rﬁﬁ%nmﬂ?&d? %Qs yh‘?ch n?egicfsr\ﬁlﬂ?g%BW@Féa%%npé’c%n%ﬁﬂQ? ffh rQ%ktor, for

r eagent ontained I n
exgrmipisalts isgah oﬁsaﬁﬁ*éwm mn@gn%sugnsorma@mmr@wt@sm ntmrs whose

25

30

35

Rl r6RABArod QAR BriMwiich SARER the [ OlctoR (PRPfched can be

oG e Ry 6 VIFRUES ceniaesiorr BEED; ERPhr DUCBSOTFR oAnge gaseous
amvhooibm witiereicb@pessstin tie dapofdter shed can be

GRS et AT REall LEAG AT i Zioose Wermodynamic
Cyelevdreperykisg imbitemergyapde aito Bup;ﬂemematy arerghiacheracterized by an
lscﬁﬁé}h{é? SM[OW \Wwo%’ \%mﬁ’tﬁ c%lnsér{pétlo% $f°en7(er#y19aﬁ'ﬁed oyt in the work

her no nam cC cce en Wor
Gaﬁﬁ?lw %soﬁm !@%ﬁ%ﬂy terpRgrgture dyctharheaties iof doe w lasna fossil energy

foliowveidhsy HH)enﬁ‘éﬁ%ﬂﬂ S,k;%hsWnt KiRn é\@hlﬁagﬂlédﬂmé‘rﬁﬁﬁ FAtN MdrRNa Pblytropic

en carri
XPREEL S Wofie b dieipboeoITHE” RS Ry G DHEUs! At symgesheric
présssiss ltepfmaenty}g Bajcfoebérm\plﬁbm =8 folws: sl i ght expansi on

- known as AR erhgpé%ghgﬁﬂewth_ work, a pol ytropic

expansi on W { engi ne cylinder and lastly
an exhaudn ingreasenm episratore,

A transfer — slight expansion with work known as quasi-isothermal,
- A polytropic expansion with work,
- An exhaust at ambient pressure.
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pressure representing 5 successive phases as foll ows:

- An isothermal expansion, - An increase in
tenperature, 35 - A transfer 1°-sli ght expansion with
wor k known as quasi-isothermal, - A polytropic
expansion wth work, - An exhaust at anbient pressure.

- 15 9 - Actjve charrber engi ne according to anK of the

c Pai Astive 5B3ebenRoi e ascPHing torany|phihe ft!ﬁ@StahoM@é aragterizrd in that

trepiertiecindting spast BEthalepgketré @bhiesled Y {“c@ﬁfrblﬁhé tHeOpre8%ure in the
W@ essur? the work capacity (19). - Active
e(ﬂg ne according to any of the cl ai ns above

C h@ﬁahd;mfelchemben enginé matordingi toang ¥ niaé iclaims abbie emeadyrized in

tﬂﬁp%rlﬂgt&eﬁ{ f\nﬁ{]%r?err%)b fcfeg)évit %@ﬁleﬁgentﬁgl%]ergy an electronic

r con
C%mléldiﬁﬁlcﬁgtﬂtl% thﬁeqlpﬁrﬁéls of een@fgyt Heed cenpdigs &l theé rpressure of the

cér’ﬂﬁr‘é@éé?f &r ﬂ"lBl%f(SF@?ﬁe Rx%s§ Qﬁhé'ak it n@ﬁﬁ@é&*ﬂﬁﬂthb LR vﬁmgﬁ céﬁéc‘f{y

- Active c er engi ne accor

aci t
V\ﬁl/ “d‘fct ﬁéhe%g%ﬁ”%lﬁ%@éc%’ﬁ'aﬁ a’etB@MOiéféP caimg pheve ﬂ&aracteﬂzed in
thadthenmlghe oh theagdtive &h8MBEPR mhGe UBGE aUfistBh (#4)daRb@ e pressure

P é’ﬁ)sﬂ‘g@? "?%?} nﬁ‘?p @%ﬁﬂ%@i‘i"é‘&eﬂgd ;y%q:ﬂi%égthrégropgagk tpsffe crank of

the@ngine (8) ackrdofg toteheassivgdrive se§)ermecording to a classic
03 YONRCAURINSor e Al bR RIS P BDEBEERS % thE travel of

ai m char act eri ze
thg msessyreepiplion b it talermined sueh that adien diash vollime aioeen asgolume of

th&%ﬁ%eﬁﬁ&ﬂ%n&éad&@d% cﬁfrln ttﬁlaedmﬁ rtrabé%f Q}?@anme piston (1),

reached and during the vvnvvar travel he eng
th PEgSSHrepgton W)tf*ﬁ@hﬁ? E%QW@NW@@&# qnﬂzatar?ﬁ 'Fﬁ upyeard ftriagel so as to

redd%ﬂs\wpddédda}eeﬂtre%ﬁﬁnﬁdrﬁétbfi dttie bavatithet 40l erifhedSisfoR reaches
top dead centre approximately at the sane

ItSttSﬁée%%C?rHrg engi ne piston reaches its top dead
cEnht Addive tBambéiotrigire adcardier toemyioh theadtaims diboge titaractgriadd in that
totéﬁﬁbtﬁla%'td%nf?ﬁg Eefa@i@ﬁ %f r%%rér@?r% dd?mb Etgﬁsetvﬁth@uﬁgleﬁwenta{r% energy

aut ononbus oper Ion O
a@é&sw@mﬁﬁﬁwﬂmﬁﬁ@yaw z@r@gﬁjr@ﬁmme(ﬁzi hseemgtyprﬂ@esget@e chamber

en@irfe é&c@ﬁﬁﬁtj? t6 @8 ikRhtior %Zbohr?ecﬁéﬂpfoy an tah'ec&ﬁbr'e\égor ﬁ27) to supply
- Active chanber engine according to ¢

COW%%&G @'fi% Hie U9 PresgideicRMPRRSSSE RE sigrage resapPE {2y

25

30

35

CSANG
cootmliﬂdetys@mtrai!mg ﬁlte ptteeswreg:rﬂ tfpér ewBRessar Ay @xkie dynamic pressure

re§ﬁdﬂ{ga€@vé &ﬁ?ﬂéﬂ\}ere (tﬁg}x hza'egéwé g%agfedregéﬁr\)%ﬂ%ﬁ%é W&k capacity

pressure of pressor e ‘dynani
re’;ﬁ‘?@§§lﬂcbe%9ﬁredum ng vaI ve (21) between the high

P13s Hekive Sﬁa?ﬁls’r’ét% ﬁ‘%eﬁc.‘é@id' r}g‘tﬁdciélﬁ@ 1904 FABRShENrized in that the
hamber en \9| ne

ol elngl ns bl ocke or é c%l

H'E0 Al RGP T Sel {% Unpfies simyiEneAURh, ek SHACEERIVEIR It fpppbination the
starage reservoir (22) and the work capacity (19).

16 - Active chamber engine according to any of the claims above characterized by a
mono-energy operation with a fossil fuel (or other), the work capacity (19) being supplied

only by the coupled air compressor (27), the high pressure compressed air storage

co ?‘gssoF )d(]l%'cg? shapf%ngthnewoa}' C%rBF(I‘;l 29;3? Ibhtglﬁpg%/s%m e engme is

reservoir being purely and simply omitted.
17 — Active chamber engine according to claim 6 and any one of claims 13 to 16

‘characterized in that the exhaust after expansion is recalculated to the inlet of the

coupled air compressor.

s Admmaelhtal'rbbes angihé escdrbiag \t@t:hm@a@aawe/cﬁawdteniem ih mha theair
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- coupl ed air conpressor (27) supplies sinultaneously or

successively in conbination the storage reservoir
(22) and the work capacity (léﬁi 16 - Active chanber
engi ne according to any of the clains above
characterized by a nono-energy operation with a
fossil fuel (or other), the work capaC|ty§é¥9) bei ng
sUfpt iAstive shpibeYy engisecatserdien de ranyoaprtes mg mvet\mrkmg in
cbhﬁfésﬁé@%ﬁ&h@n@»@ﬁ&@?srﬁ&é BhdrastbRFROR thaE AR ¥Rike b@b&ﬁpnsed of

"@N ? é (% g 17 - Active chanbe
e, i i @ e aseHi o SRR S P RAUTogs APTRRsing an active
chamiér acchatirg toethe 2@dniion bhatn tHag E@K\h@ersl éafi@f §ht§ge a heaf eﬁchanger
e inlet of the couple
(EHRERRk Yo hERHEBLEEoif for 1% rBlBls St ne
ad@or dictiye wchamhgr engingeccordingstoableine 18oppérating im bi-energy mode
cﬁé}ﬁ%ﬁﬁecoeﬂ tRAf thEHRGs %59?&%@?105&?5@@9@5'%@9 S{Jée 2y ﬂﬁed with a
engine 1s conprised e _expansi on
h%?t'ﬂgrf@?’@ﬁﬂ?@“%?ﬂ‘ ﬁ'l’flfé?m%”tﬁ’é@né%’h stage conpri si ng an
agd Hvactive hERBEr aﬁgmtr Qd:d‘dﬂdlh% td f,lﬁm’qéwsa Bhd @9 cﬁai%cteﬁzed in that the
st.a eat exc

bet ween each

“%%s?’fﬁhsn%edst%"dh@ﬁ ngB9Cg i aren omprgth agh ﬁrremsseerate'y in a
meitippestageddevidkctdingethe sameasheryygionsseaccording to claim
18 operating in bi-energy node characterized in that
t he heat exchanger positioned between each stage is
fitted with a heating device running on suppl enentary
energy. 20 - Active chanber engine according to clains
18 and 19 characterized in that the 10 heat
exchangers and the heating device are conbined
together or separately in a nultlple stage device
using the sanme energy source.




