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-1- MONO AND/ OR BI - ENERGY ACTI VE CHAMBER ENG NE W TH
SUPPLEMENTARY COMPRESSED Al R ANDY OR ENERGY AND I TS
THERMODYNAM C CYCLE 5 The invention concerns an engi ne
whi ch runs notably on conpressed air or any other

gas, and nore particularly using a piston travel
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vthotessinstallations nesbigesornfrespids b ot WIAR S&APBBEFaBbN i®Rirban and

a process al so described in his patent
S%g'?’PBg‘w'S% 99/ 20881 to which reference should

al so be nAHRIGRA7TToNYED 97MP6EHe operation of these
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ener g can pe use
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Mdﬁb%r%rg{y}ﬁrﬂl@hergﬁgﬁg 'Ewcwere{h?ee ;?é{zvérfﬂérn?o%%l ng its :

tenperature pressure and neois further
i ncr ead® dishRtsPicapRiicAtinIY O F9/37886 tohehicl seferestcéoshould also be

nede/ e By i ® %oﬁxh@m{rcrpﬁn&é'ﬂ%eg nas "b‘?n&d?ﬁ‘ f flﬁ'ébiéeénd available
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invtelabing the performance which can be obtained by the said engine. '

In spite of the use of fossil fuel, the use 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 pofluting 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




35 suppl enmentary conpressed air injection operating in

mono- or nulti-energy. In these types of engine

operating with conpressed air and conprising a
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means of a permanent passage, - In that when the piston is stopped at top dead
centre, the air or gas under pressure is admitted into the expansion chamber when
this is at its smallest volume and, under the thrust of this air under pressure,



stopping the piston at top dead centre and supplied
wi th conpressed air or anysyother gas high pressure
contained in a storage reservoir which is reduced to
an average pressure called the working pressure in a
work capacity preferably through a dynamc pressure
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engine pistomaisringdbe guhesgusteokies thelvatibisd voldroe tihethe expansion
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'ncr?*i?e$ %%’O@Wﬁlbb/é@tﬂu%lwm to restart the conplete work
cycle is characterized by the neans inplenented taken
together or separately and in particular: - In that
t he expansi on chanber consists of a variable vol une
fitted with the means to produce work and that is
joined to and in contact with the space contai ned
above the main engine piston by nmeans of a pernmanent
passage. - In that when the piston is stopped at top
dead centre, the air or gas under pressure is
admtted into the expansi on chanber when this is at
its smallest volunme and, under its thrust, increases
its volume by producing work, 3 In that the expansion
chanber being naintained at very nearly its maxi mum
vol une, the conpressed air contained within then
expands into the engine cylinder thus pushing the
engi ne pi ston downwards along its travel by in turn
supplying work, In that as the engine piston rises
during the exhaust stroke, the variable volune in the
expansi on chanber is returned to its smallest vol une
to restart the conplete work cycle. The expansion
chanber of the engi ne according to one enbodi nent of
the present invention actively participates in the
wor k. The engi ne according to the invention is called
an active chanber engine. The engine according to one
enbodi ment of the present invention is favourably
fitted with a variable flow pressure reducing val ve
according to WD 03/089764 Al called a dynam c pressure



reduci ng val ve which feeds the work capacity at its
usage pressure with the conpressed air fromthe
storage reservoir by carrying out an isothernal
pressure reduction wthout work. The thernodynanm c
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i nlldeF°’itﬁ5'PF'l§’E‘ﬁ’5\‘?§°"\é*H’1°§‘é’Y 1s. A thermal heater can use
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be catalyzed or depolluted 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. | |



battery. According to one enbodi nent of the present

invention, the active chanmher engine is fitted wth a

thermal heater with a burner, or other, and a

t hernochem cal heater of the type previously cited
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.- 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 o be renewed,

may be used without changing the principle of the invention described.



downward travel and upward travel. The engi ne piston

is controlled by a device for stopping the piston at
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to a n@&zﬁ{/é/ lerrk \n}hﬁ:h Lb%efgcto 'n8s Qé eec??% 9 Er 3}1t | Hona;1 posmve work at the

E ement ary’ ener gy mo
e”dV@ ieravardifPhg on t he open road Mﬁth nlnlwa
pol buting @perbivh |Ql§6&ﬁ;ﬁb§sed tali@nd¥eaér & detidie ruhhﬁg WOArKurban location

opefRP bl ety bRT b ST pomS Ot coltrmentd 9 Fee e
highypsegisyre reﬁ@rvgnﬁ uam:iirdm epar@sengraion inssppipmentag dretdyanode (fossil or

- othePEbA Qbémﬂ'é:ﬁmﬁﬁéjérpﬁe ofdH rBEPHIh mlﬁﬁ%@ﬁalh% f&r%xé}ﬁ‘ﬁe the heating of
resent |nvent|0n engine_1s

the E’gﬁt%ﬁ'”%éﬁ then feﬂ%fﬁgﬂ%@ﬂ%%ﬂqtﬂ% teé'i‘ﬂf’%‘ﬁf@é’a tW'EBﬁ‘?@F‘SI‘WH@’ it
andtdeasquredlyLitseusable tvhlamaoarid/ot apasire Yhus tolving Heérngrformance andfor
autch@¥@ur ably achi eved using the dynam c pressure

reduci ng val ve. Wen it operates in bi-energy node

Wi tﬁ?GOfQ%B&P 8 AMRRAMent OF ip Rressskinvenyen, d’t‘fhéfﬁg'”ea'ﬁ controlied as
regaedseor 0@ atdCspe@LtoRtrolling fHelpPdsSurk hﬂhﬂﬂ&ﬁbbﬁa}tltﬁﬂ‘us being favourably

t d :
ach:é\}éggllgﬁgm cﬁ!ﬁ%’rw(g Bl%ga&y o oci\ir{g v%f\j/ggﬁﬁen P %g%éers 47 h?nﬁrgy 8}?&9 with
SUP@WFWFW (faspik op othepnan |eha¢§wt|¢ @nmpu.ter eqndrblsethe  quantity of
sup;ﬂéﬂﬁ@ﬁﬁ%@y@ﬂﬁﬁéﬁ 4RBrding fo tﬁ@&e&ﬂ&' i G414 | W&Q chialinHSe

enent ene or when t ressed
ai rlﬂ:cor? %) !ggo e P@E%c%/r(}%‘t tr tﬁ% prgm g)venp%toaqg?lﬁ% gutgrﬁgm% pperatuon
of thergyigine duciowiteliung Wit stipmerneni@p tehengy iagd/oowhe thecbontpeesaed air
store@ierreéé%P isSermty, tﬂe%cﬁ}érbﬂg%b&%ﬂaﬁgé&gt‘am J b %vérﬁlﬁn b @hnected

ressure conpressed air t of ag res rvorr
to aB. g AP BIPSLt ‘P\Fé* pewam%ﬁ%&. % tCt Higshigly prossete epsenretsed air
storageresehvoly. i n 't wo nodes by wusing, as an in-town vehicle
f OYThS%?émgﬁ 'acttyvg Ei?anﬂ;%l' érﬁ; n'e%s%@& Epaehlogé}at\é@ Eg}malﬂ/ in two modes by

conpresse
using, as an in-town veh1cle for example, zero-pollution operation with the compressed air

contained in.the high pressure storage reservoir, and on the open road,



contained in the high pressure storage reservoir, and
on the open road, 6 still .as an exanple, in
suppl enentary energy node with its thernmal heater
supplied by a fossil fuel or other energy source
while using an air conpressor to re-supply air to the
. high-pressure storage reservoir. According to one
sill & Pfﬁ@ﬁﬂ“ ppieTRentasy eneegyimadg i tS thermalihgaersupplied by a fossil fuel
or wiemepnegp sourdecwllle dsing anvalr kondigsaen thre-@igpBCaid 1. thé Migh-BieSsure
storG@3&senbfl® €ngine is controlled by controlling the
pressure of the conpressor and the dynam c pressure
r e FEPIOVRPRACTIROCIRRDN Of the PieR T inyprtiss.ibeais easpriggsor feeds the

work esREROdirecti@Niel thid) asa0hl HIRA R 60Mtrd]l@c!TBjr B&trahr@ctlﬁ@ gre@i&e of the
I nven

conffSlr g Dyl FpQle Blbg uphe BreF B TLE@ies Sorece
resgrek apd/ihe worbr«‘anahltv reioains kiegisetdft y or both vol unes in
comc&aﬁ]g %ne/éﬁfﬁe&ﬂérﬂ%f ¥h‘é pRIENt SR, R bir &fmp‘é@?or feeds either

I nve -ene ctive chanb
the B PR ST e pabic ey RO yeliaes R gomgeRicD -
Mono- ener gy conpressed air - Bi-energy conpressed air

p| %c&ﬁﬁ@k@&%@ﬁoﬁmﬁéﬂ@&%{e presé\@ﬂﬁerﬁi@t? rt&%bl‘@n&@y actwe chamber
| enent fue ener% The aCt|Ve C

eng'ﬁﬁ sfleddq reﬁl"l?ﬁl&péff‘f‘% RERSH- energy with fossil or
ot hdono-bumdy cninpriesdetiak s attached to an air conpressor

f eefﬁ.&%rgé&ﬁm&@és%d &Ppﬂ&%ug&erﬁ‘é}t gfe%%@gbed above, the

hi gh pre e reservoir then

sure co

bei- ﬁ@"gﬁvﬁﬁwv}wﬂhé@@@@n@wﬁue& #erd¥ase of operation in

su mpieeﬁnla@toaﬁmbee ?ﬁgngymapaeo ¥é bladutee irdhorRXeneigP@hth fossil or other
ustion

ol LR BT Bt S FRORA e ol ool sl above. e

highjprgsaure conprresped W@tq@emﬁewelm@dbmmmﬁremmd .present
| nVIﬁrlﬁé @se toh%péi'@ﬂinnfh b@pp@@ﬁta#}peﬁgrgy Mokd I h€use of external-
extes anS|o() gpggﬁ sfgg ﬁta nEﬁ|S|n%ﬁan active 0
Fith SRR REg SPPRE JoPnbe RbentiBher CTATHeED e ERERGcP the

compesypoiiet | oned bet ween each stage which heats the

exh@H&Emé"t& ohd Q%&J\‘ﬁent@f%ﬁ &Hé“enging%@oﬁ otB%e %] ?snrggc%/ up of

Efratlon usi n ressed air r a evil ce
MUt FgRnsion ﬁ'ﬁﬂ%n%a?b ataye ETRRTIGIPY PvRCtig chambprgircesiag ‘heghvertion.
A hdd exmaﬁgﬂras:ﬁmbhed)f)etﬁ&?heécm dt=el iHichSheafiethé exhaRBOEF from the

prev‘oné‘gtaég]fa ra;grﬁo érﬁgqx%'bgr%%ﬂ e g ecéx% %SSBE%FF aﬁdl{)m n??era?lﬁl%e(iqe%ée using

sse nS|on in
supn&egman@a/eqnewafﬂr h'gfnemm@@n tThe dﬁéﬂq@me@ttme@h fallpheindheiage; inigrger
than(ﬂfatbm;ﬁb@edemhgstggme favour abI y using an air-air heat
ure.

ien
ondih 8 Nee st pRER af P Mg, Pxoansian.n it pUgapaving
loweggsi thetemperpiptectire h@@ng@féhlmﬂgydom faxotrbialy weirlg anedtae heatfershanger
“thMQﬂﬂhanﬁﬁﬁQg fossil fuel. According to one enbodi nent

%resent i nvention, after each stage, the
ex 3[,& gnergy engine using supplementary energy, the air is heated using

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

According to one embodiment of the present invention, 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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is directed towards a single heater with severa
stages in order to use only ong conmbustion source.
The heat exchangers can be air-air exchangers or
air-liquid or any other device or gas producing the
desired effect. -7- The active chanber engine

accordifg, %& vtehce,h Vemrl}ggrrr]e] \%g{;)r pg g%etge]d \{qnggn can be used in all

terrestria nrarl
tergstriels. mwﬁ@neactallveycbrambmnaeh@l mglmcdmél Agtiieo chzimaber engine

éd&Bﬁfﬂg @H‘ﬂ%‘@n@nﬁ@n ac]'éﬂ EIQHQ&Hda‘QvXuJ al gl?cail%r%nf'n emergency

% %ﬁncy el ectrica nerator n )
EENGERs BFlE avd it |ndmeeqblpl ﬂ@ne?pt@nsqge_@erqtlon applications
ookt éIQCtﬁi:i@Chéétﬁ"lgtéhd d?re@nkjl't‘@mﬁ{;‘d air conditi om ng.

O her aracteristics of th
i nvent ?(gﬁstl\ﬂms E’@“? Lf%@F?CteF@H‘?ﬁ Afgthe Hevendiae W‘{"bp? §hewn upon
readlv@thMCmmlskmlfeandmtpo@.gbfel btﬁﬂrfohrlmtlrfgo%nfﬁ}dﬁaﬂohé)gﬁown in the

3?58 |Jéﬁ1 @Rpgnded diagrams, where: Figure 1 gives
c represent ation of an active chanber engine

10 seen | n drigwe-isgives acheinatic ireseddPtation af appkijve chamber engine
de¥bs crEésQé’é&%n%wﬁqts‘}-nﬂgﬁ S?W&aké C representations

in cross section ent operatlng phases of
the engine d:é%?%llznﬁj’ ‘F @rQ ﬁ@amﬂiemep@ﬁentan@m I8 @oss section of the

I eljffeeertt Bperating @H@S'Hsé‘df'th/é?er?dﬁ'ié/&cﬁfdlnd‘@ thé fmehn&eq uence
of the pre3§ure |ston and the engli ne pi ston.

Figure 6 re gpgessptg@chgnpatrﬂg/ tQ‘a‘é‘fen%foFi)ﬁéfﬁi’%’ S@Qb&‘?’@e of the
| pressne-pisioe agy teetginspisignconpr essed air. Figure 7

' h t at f ti h

angine. seon e & bEREERHT AR < Qh%%‘%%afiﬁgm?ﬁ in mono-
d E0eTgY¥ masiedisitd enwesseddavi ce to heat the air

combust i on. e 7 dl@érae%&efn%% Fe?y?égeﬁg%oﬂ fo?‘QH agtgveténgmber engine

t her npdynam ¢ cycl
c Srgt lé's‘z’%%ﬁ %ﬁqﬂoamthetfplr!?awawe@n@ @SISMQ;qfredewce to heat the
r eplbgsembestibnschematic view of an active chanber
engi ne_ accgr di n% to the mvené q?n connected to an air
t t

conpressor f A5 GREFENS wg@pPhof $ie thepmggynamig cysle d bi-energy
arr@dheuniagicompeqmsedemammsnppleﬁqeaﬂana@tergﬁ chamber 25

engi ne_ acco d i on. connec

co%‘pr essor Fg g‘gng%lp[;&%n é emalics E'F’Wo‘i"ft a%r?&P‘f%Sh%!?‘?{ engine
c@??&@i’"ﬁ@to the weataqchmeeedao 80 hEFraipeessepioe sewhambosnoperation.
of an acti VPlgGF@W@eﬁlve§rbg%H%n?&ﬁolre%&%n{a?onEr?f an acfjye chamber

|nvent|on8ﬁ rp.sin t wo expansi on sta
FIANE acco the "ﬂ‘@m'e% epRngciegrio an aamoarmrese@r éeeafmethe storage

reservoir and the work capacity.

- Figure 11 gives a schematic representation of an active chamber

engine according to the invention comprising two expansion stages.

- Figure 12 gives a schematic representation of an active chamber

engine according fo 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. Pision 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

on its 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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30 engi ne according to the invention in nono-energy
node with fossil fuel. Figure represents an active
chanmber engi ne according to thé invention which shows
the engine cylinder in which piston | slides

(represented at its top dead centre) sliding in
ressure | ever,

c@{:&'[ % 2 i ch %s cotntrﬂ\l
g Piefsisdn &8 upR, they rCSP %xeisISER Ty bislen dndeiring the engine
shfoke, tcpcresls GrtEJS eaLsingnibtterotite. o'lfheaénglrié &flihdeus absribclil Vipassage

‘ll@.'n”ﬁnlél ?@Mﬁntuﬁtrﬁﬁ& \}éecgr}oa?r{b@r Tyl n'di(ef g3g?s %IC{%‘FE&@% £ g(known as the
Rf%?ﬂUF%P'S@Bhﬁ@@ﬁl q@@ne@qd Pyicennanting cec 5 ta crankpik pi6rof@ravk 9. Inlet

ducBITK chtfolEd b GalveN 8 trblctks Padige W%q rf?fr?é@hnder 2 and active
t he control connecti ng ro exer
4‘8’?‘?@ E¥finderohirBRd fesrs e eficine With serapiessed alidrom wedyeapacity 19

rhaantainet ransherrwwmg; pre&b@r@ éndatlt%ﬁg‘e@ tth Et?é'nﬁare&‘edoélr through duct 20

SHORAT oAl bISAEE it ke 22 fsrnbichureones sigrage reservoir
28y alphagist Hust 2 omitrgled thyt exhauStaWai’ue Zhas prgiiderl inythengeer part of
cingeppnected via passage 12 in its upper part with

active chanber cylinder 13 in which piston 14 (known

as t he A plexisgyperitislied o) the iageeleratarnpedad dodmjrols dynamic pressure

réduem@Cdveg2 @6l rdduihi@ tﬁéagméé’s!upe Pt lfw&rkaéH‘an%erl efiélué control the

duct 17 controlled by valve 18 unbl ocks passage
®M'¥'H% ng engine cylinder 2 and active chanmber cylinder

13 andFfgaesl3 gN&e a&ftglleﬁ%tlmédﬁe%?ﬂﬁmﬁ%&% lﬁlcfos]‘s[éé'&hdw loKthe active

IS5 gl o 1 Sl LSH R S e o 1
siopped ol itsciop bi;eadyaeatm ang nmieismai\e t&ohcjusigbea] vgendd, fheein pressure

chitSifed Tr?ﬁ%‘l{rc%péél ‘@%p@%ﬁﬁéé’s% 45( Plst%ar ogﬁﬂ%ﬁﬁlhﬁﬁ% gyl%%er of active

cont r ol aust v
chigpesr Hhped @rod%mgcvpiknanerotatmwr@ele&wammnediﬂgemdbw the work

béihg c@ﬁ&@rﬁtﬁl@ta@ fprcﬁ&ﬂ:%b #* aﬂéél%ﬁstgﬂt%&s‘hr@ rl?pctﬁ%o‘?ltlnmg\% its rotation,

redu0|n val to regul ate the pressure i n

er G Pt (iU 2bAngios Asien 1etﬁgtP9n€'SPPi°§@lrt@WQfd§|'\?e%o@m dead
catiee and i aimbelp sestainablsy), mfeﬁe\ﬁhl\lreﬂ 18/ @;S%ro%é&ééé'h Ofhe pressure
oA PN ol e PR B0 SHRsRihs B 4L et progoes ek
indyrgppeeausing the rotefion ebataclie threugtmits dmdeeme ssdanebiyl fablasip of arms

| 3JaH§T4 éﬁ@%nﬁ@l%ﬂecﬁr@eroﬁ'f Iﬁur‘fr&jstwgﬁcy&ﬂ% p ?p:lrtp ﬁo{hg pressure

acity 19 repels pressure

P'Ftﬂ cediinueads tvebior fihﬁém“@ﬁladﬂ?ércellﬁe élmn gﬁacta ihaick gpmafds its top
debw iR iangns ro%%oﬂeﬁﬂsabéilgj‘ %@ﬁ;&ieagsdcﬂdthéﬁ dufifl§ e bpward travel

(f bei n% ﬁ@ns.l erabl.e a uc guasl - constant
Br&s8u Bii TOMR AR g‘S'WIEa'\eevSA! Rbieintpn feact pefite when the
enganﬁpx;toﬁfas glopped and e lpﬁea@ut‘et ;ﬂﬂoh réﬁaﬁﬁ |t§|c§'§lb ap@fihg the upwards
| nt

S t g% e%’és‘ﬁ%%? gl?m{‘/sglv\"?@ %‘? % OPPBS'EdOrzg&éltﬂ reffipye expanded
G%%@@?d@lrtb@ﬁgblewbahamucﬂ% active chanber expands

pushl {=Iale L

,H%{ caﬁ? ntg %ﬁoﬂbsthgnsl#é"?f Gtk P:Eﬁ’lggl%ﬁ% V&ﬁv@s of the! Biston travels
wheire Jeg irefations sk st gramisde SlbpwafonameBX—a&Saam theadiaplacements of the
préfyéhré ahd éﬁﬁlﬁ@ﬁts'td?& ér@@hawn IHTthé akiliffont ¥dirtop (eS8 8bMtfes to their

bottom dead den*res aﬁd %ackJ 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 englne 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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25 piston continues its travel to the bottom dead
centre then starts back up tOV\@rds its top dead
centre, all the conponents bei'hg adjusted such that
during their upward travel (figure 4), the pistons
arrive al rmst simul taneously at their top dead centre

en, t he ngi ne piston s stopped and the pressure
Ji1E o Phess i ST s cuRIARG e Elpmareongrayt When the
po¢ssureepisino reachiesits bottorhaleal certre Phade TS tHepeyind bistod ebntinues its

TRV RS, R SR e R AR o o
doring dys @ha%qwﬂnepn)r@@we toisdare fsssubjeo te at fegatiet abrlowhioh, de facto, is
cbﬁ@eﬁéeﬁéﬁ( b¥ &in %B&Yi@nag Bobiflfe %O%Lﬁmﬁyina&?% qh %Hé&? 5'{%]{\/\% pistons

pressure an

"?ﬁ%%F%'r faPdisad sentrey @}moag%taw&@rﬁquw te EﬁSttarea newwatzleolawmg phases

PdBEaiudocerthéeﬁgm@grdaa@& @ga n where, according to the

|nvent hetrave of tH 315 ress r%vﬁiston,is .
greate Fidlie R TEmEsoF thearap qif e fiespadynantie Cysia jhcprgpressed air
ninereiegy miode Avirage rthe plasises phédesi ofgthehegte v thd@arious capacntles
\Afﬁﬁ:gl' rﬂ&é’bﬁil%naétﬁe RLAbal Qﬁﬂneagcéoﬁ‘ Hé?cﬁgl% 'nﬁ%q&'l%ﬂgaﬁg sﬁ%wn on the

ressure piston carri
X@eimm thet pr@@@vre@rao@@bowg anothie, y-axien Inrthe instseapBeityt wiich is the
sRfdlje h%s@ﬂv§i ‘i%ﬁsr?cﬁﬁrf b %tv%}k o%s%tf%ﬂ‘(’/ﬁi"@l g&ﬁ@?ﬂo | storage pressure
res

travel uci n -
{ ofia Pf ng 'iEdP{Tr é%ISt%ﬁ%Pfﬂséu'@cﬁﬁfgClﬂﬂra& theregervoir is

embﬂed m\ﬂﬁié sthe eprebSUreNPITe§AhBs ddnfrolfad b@&r@ﬁ\gdtoc e H@s:red torque
ownwar d

the en i ston continues its
b rav'%l E‘WFWe %{M?rgswrgtag 3 gxinaum apegiiRg rRiessure, here, for

- exareplel betveers 6 Ulad and 3t£bbaad Int thast wortt urapadity, liusing tes ehdriag of the

a@fv@stﬁ’]‘aifn%ep'tﬁé EFbs'sﬁrezr#gﬂla l{glgs@iﬁgi%%f v\llﬁm\ﬂﬁe |8£é"t“tv$C% is opened,
tWRﬂ%ﬁﬁeﬁgafrpM@n@i iry Hnepmrs e:alzaczﬂlyes ttmosfprrsdaughe agtivelthamber
piloBkihg Wk Q@(ﬁ%éﬁ%@dﬂ?ﬁa%‘h&ﬂ% GdtigH lid %F&%Hn% rl&anﬁ)le for a work

r est ar}[ nevxg cle. "During ases
cAARGNAE! HROGE S o Retiel b5 of 8 Paelhe pressura gl 4r16% Lo.,
andwemt émam;fm@m %nCa&dleﬂ Wcmmﬁ@ rﬁ%s%ﬁ%eéf 2065 EPRQ- SNRAY working

Pry ar | %\Q@ %Q }ﬁghﬁ I O ;i S &gﬁﬁ ﬁg@(&“t 'Lde?\ﬁliVlV%@It tfe\l)lgp with a polytropic

expansibe whmhgmmxasmmﬂd wng atlowérirg ofive ptessnmrearrmi Hle@xhaw valve is

oﬂerr‘lgd ﬁgﬁ;@xﬁ ?rédatt 51?01.}9 rze[\?\%?’ rfcﬁlﬁwgﬁ SJ‘ ?Aﬁ’pg} agé %  Pressure for

capac I's t
fe??“ﬁ’ﬁ@\/\ﬁ'ﬁ"acﬁé@v\ork of i sot her mal curves goi ng from

St or agcq gUeEB Pdprésent thel &du‘ﬂé éhélllts %5&%9@ 1Hraeﬁlséﬁe‘?gf Udrsion with

%l};\% Ipressure r educi n% e reservolr
SUPRBTREErRATP BY CHRCTh S INOHPR EaRAFIY. 1508 GehemBNG davice for heafing
thacompetssgd talr ushey &wiém&]ta@rméegylﬁek@bwnﬁbrazméa Wﬂés cylinder

R e A N N
ango eRaldesp dlad tvpjuntku raindfprt presarardi the O(ﬁmprlmesecacz«iin #em the storage
reSSRFP RS be DR ABEPEGYR Y™ NS al most 1§ dentical . Vhen

I nl et valve , the conpressed air

cont aif ﬁﬂéﬂelsnfepfﬁ@eﬂﬁr ecmmh:bft Wleltbemmkysamnwstlet i ¢ampressed air
anﬂ@ubkﬁl%méhﬁip %hergl_?’b@-@H&r’g?gnd&ér Whets Qt@é‘? %l’*&\éﬁ@oﬂh'egc!%ie in the

r.educt q ressure or exanp or a
various capac ies whlch make up the active chamber engine according to the invention
are shown on the x-axis and the pressures are shown on the y-axis. In the first capacity
which is the storage reservoir is shown a network of isothermal 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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20 capacity of 3000 cnB and an actlve chanmber of 35
cnB, the pressure drop is 1.16%i , and still as an
exanpl e, an actual working prelgsure of 29.65 bar for
an initial working pressure of 30 bar. Then the
englne piston starts its downward travel with a
expansi on whi ch produces work with a
t r8 eﬂﬁe%} 9 W@"rﬁ\"@s‘é‘iﬁr%t'r@nﬂqss‘ﬁ‘ﬁea@(ﬁa'U§’6'mVHl Qeerpling pressure,

hemanbd dxbople Xaotpeen A0 bdrositd 230b5ér) lhothk oN&@R dypadity, heating the

coﬁl\t;\)lpés%e{j %lracfgﬁgﬁgr@%y gy r?géss‘iﬁ‘lﬁéjr?%élr% am:}Ee g}ﬁaqj'aﬁ Ip{%ssure PIT to the
flasis\ewﬁlng prasswr@ PFé&nfer gyarpleona AT bh30 bap ph dnteedsar iy temperature

of BRY Sel'Bi § 5%‘&@@5 bﬂﬁw%ﬁé%g' drder’st 60 éa‘?h\ﬁ/ﬁ%h tffe inlet valve is

deV|ce for essed air us
opapef: dhe ﬁPﬁ‘P;ﬁSéﬁ‘é ﬁ@}ﬁonﬁé’leé‘ ig the ek catsaqiims tyynsgj@rsed to the active

cﬁﬁﬂnbéﬁﬂ'bduéi@ wﬂk@ar@%@ﬁbbﬁ@d b RIRGRNEQL bR irf [5He§su§% for example

|
g B isnaty R e itk 6P Giaathes O6a5 SRG, the pressurs drop is
1Ci6pi.esapd st as 4 @@nigke =it ot mrm@gzre\sgné of 89.80 bars for an initial

PR ERRR,BORRIAC o S ' BL SRR A W i

pelyispiie rexpaBsign aviiehy pragiucem avogy withde louwmng bhﬁf)evarelsemm until the
efd‘iﬁ%?%aﬂfe i QpeN ?thrbr’{,g%le VArLous £ ! Fdll?\ﬁem‘f% return to
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25 2 HE gBHeBPopsl IR ebiok o B¥Relr o Syetiaed rgviously in figures
TdlesThie @rangement enpblascthastorage mesermimtoopefilied diging operation with
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exa bet ween 1 bar an
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cd»rﬁp‘r{éﬁﬂﬁ%lpbf& he Qﬁﬁl’d t8pddi @'@ltﬁb@ 'Iﬁ”tﬂlé gir)er’gfngsﬁHéﬁ%é?ﬁéﬁt dynamic
e T X

to |
PRSPSUrG e%:rpayalved% |snlgqu§E éjﬁ‘nf! é%gQrgp@ﬁ%or§ugpI|Q%@mpressed air
toothgework catititglethiceasngovasl air FHéTngOhe&ibﬂ 9 detieatihg 6dbvice and is

mQrI%%semeﬂ}egé?ﬁe 'aintjjlﬁévo\flﬂhé’ ?or ;BBIO%ES?% {;I{]agrﬁcge? g‘igr e?@gﬂbed in the

r contal ned
prereus cicepariose hehebengipe del lmntrguevb lirk thin doperatongp acéredioby directly

¢
BBl BEUGLL9 BRSESSH 5 ROR TR, g approssr
MpGH lesg HE%FQ%BW@U%! SEpNAre. F1naiis.o/@nd according ta enethepyarignt of the

ineardion | (Aguream Cf)CtHéaéorﬁ]ﬁéi‘édﬁ %uBﬁlﬁe?;SMQﬁ 8‘?@335% Brer :%s&n‘%nr 22 and
ressure of hars. The en
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i ne al so wor ks aut ono
ener y requirements on the engine are high, only the work capac;ty is supplied.

Figure 11 gives a schematic representation of an active chamber engine
according to the invention comprising two expansion stages showing high pressure
compressed air storage reservoir 22, dynamic pressure reducing valve 21, work capacity
19 together with the first-stage comprising engine cylinder 2 in which piston 1 slides .
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15 suppl enentary energy provided by fossil fuels or
ot her fuels (figure 9) where, ﬁccording to a variant
of the invention, it drives air conpressor 27 which
suppl i es storage reservoir 22. The general operation
of the machine is the same as described previously in
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G S o R RS o B GRRB rR0 el cyincer
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chriRd ey fRblrteyef ficln B nnd G by BRI ) rifgnd 10 of o
P@éﬁwﬁég\s%madefup afieemdSraitieulatnd theiedig comics to ahathenainy 4B fixed
obcM¥ating Néh ih@BbiRy %ﬁﬁHBednﬁﬁﬁr ¥8i forhiBod LlﬁpérhEdSB Ia]cndt Hﬁ a control

energ%% ?%renents on the engl ne are
b%g Vs pannegisd)te &@ﬂkﬂw 8B of pank P @'FR}'&OQ fs. axns 10. When

thecdremiatatates,ehe esstrdl abhmutting ren 7B GikbrRes la&att@roneé&mﬂsn pm 5B of
ri,.sin

R TR RN
2$ @9@ rtwsnrmtem retiyn éiv forqesesetoised edpisiong! B/ddring tB enidkkstroke to
craAR3Ghisc u%%g elptgg'&gfer Vﬁé%ﬁg%g%ly Ijldéi #oz?'%gctgg n]%rﬂ:assggqe 12Binits

engli ne c
URReR BP@%%&@HV%@@WQGFWWG@E&QB@@mm)plstom1éﬂh (krewn as the pressure

piSten} éﬁﬁels%nhﬁctéd B?%ﬁﬁ’édﬁng 8 r15BFfb_~°ttréHk i 168 oF @l%ﬂﬁ@ eﬁl\let duct

ree en sure ['ever
178 ool Py valve 65 apibeks passaon 185 8bkine Aneioe aHBERERS and active
chanbot clinded 18B b Feddsnige @ﬁglhmhldomﬁ?éd%eﬁ airOh cﬁ-emar!sumpufy the
il e sl S IS RS ABasiOR b e S & eseS it ving that
it #suprefatpbien (¢ tusepinly Dle ataein arkiethat dhk seobrad etaget iBeon the same
Ioﬁ@ﬂddfr%'f p‘?éﬂénggtthg Qg&togtaﬁ %§ﬁ£|9 tS§int 82:’{ 2 ‘iﬁe N Cé’rﬂ‘g}}ﬁ’e stage is

ressure eve
COHBWtﬁ@ thfﬂugbofﬁr-alr meahgx@ha@gam@ tof adwissiodeduce Hﬁdof the second

erigir%nﬁﬁbé Sin' tﬁtsrt%élbﬂcdrmgunfa%ﬁ et?neefiﬁﬁréié%eﬁﬁnll% s:Eéc?tsﬁéh ilhat at the

r\% t e e ne stroke to cran s causing It
¢ e enpips %@Pﬂﬁ%yﬁ hengdiaust irchamactesigusl areﬁa@rgaybrch after
heﬁﬂng in ihbsammipheatmcﬂilangef(b inGlcka¥e ltﬁ npdEaare :ﬁ-)d/rbrr\filﬁfmé;wlli provide
nown as the pressure piston
sulficiehianio Sodild UbRRE el el 1
Figure 12 shows a mono-energy active chamber engine operating with fossil
fuel. The engine is coupled to -compressor 27 which supplies compressed air to work



crankpin 16 of crank 9. Inlet duct 17 controlled by
val ve 18 unbl ocks passage 12 [&gking engi ne cyl i nder
2 and active chanber cylinder and feeds the engi ne
with conpressed air fromwork capacity 19 nai ntai ned
at the working pressure and itself fed wth

ed.ai| thrqugh duct controlled by dynamc
GREREETE Tl vt SuRer 28 sEmleddyinarty iimasas cinder 26,
Uthmm gdpetation ghtheeadchinedb #igeame 8s tiesdribbe preiébsipf
t he sec e e I i Si,Nng .engi ne .
cyli nde?%%nﬁ?%%n?fgﬁe %P@teoérg%}f@%él ﬁ%'eg :%?e%ﬁg?cgassummg the use of
CHRrestadedir. thloweysreamu pempreseed gRs soold He Bséds without changing the

iA@sHIRA ederibedi ts pin to the free end 1 C of a
pressure | ever nade uE of arm 3B articulated on pin 5B

common 11F KERYasIs Mieq it the exenles at eorijoegtions described and
represENted {hennlbriale) ddhiold Mea@ETR eviebdtie3BiRAd A, vay, while

I necti,n od 7B is conpected to.crankpin ,
GAPE soBRRBRP I bR e iR 1% it Of s GHicers, thei
arrangarest, vdhene and noinbensfrexptnsion sladed Bagwenoiitesat éhanging in any
whO HEinOEhtoAgERiRyn 5B of arms 3B and 4B of the

pressure | ever thus noving piston 1B along the axis of
cylinder 2B and transmts in return the forces
exercised on piston | B during the engine stroke to
crank 9 thus causing it to rotate. The engi ne cyli nder
I's connected via passage 12B in its 25 upper part wth
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
engi ne expansi on, the exhaust air has a residua
pressure which, after 35 heating in the air-air heat
exchanger to increase its pressure and/or volume, 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 1s capacity 19 which here includes burner
25 supplied with energy fromgas cylinder 26. The
general operation of the machine is the same 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 exanpl es of
configurations described agd represented: the
mat eri als, control means and devi ces descri bed may

vary, while remaining equivalent, to produce the sane
results. The nunber of engine cylinders, their
arrangenent, volune and nunber of expansion stages may
vary w t hout changi ng iﬁméwvs 10 way the invention
described. 13 CLAIMS 1 - Active chanber engine

conmpt 'P§:’tl\fég c!?émtle? 365”"9 G Blll Qt ?éagtdbr{% glst%n %idy MJ; up %e cgblnder

controll ed Vice
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reduc%ft! §% éﬂ'ﬁ&/erﬂ%o Ertéséu?e czgrllgcg lé'lﬁe?gioﬁ(ﬁg %rr]esglyrg rw‘é1 i[ e'%:;sécn{y preferably
throggheg @nqalpyresqurﬁrgq}ghwg salypghararterizsdessure r educ:| ng val ve
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{s a variable v neans
prof AR Snehas et Roe ™ & ebFRouln b SosteiciieBit Shtvevis o
engip gisiop hcweans ot aparagheatr@esge.he mai n engi ne pi ston by
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centre, the ait or
is aﬁw@fs@’ i3 %S%P%‘%wwﬁa'ak’ﬁwf@a His, spat 'ﬁé”@)&?ﬁér‘@'f“ﬁﬂ aeﬁatmg@rr the
thrusitebihistah igder esitire] ihgemsnaits vbitne\bp bratingdrk, under t he

t hr USE 1ok thte@k%agbrf cHéHﬁiErr b%%rﬂeﬂ at {r%ﬂ ﬁe%ﬁ ﬁs rjngxcl’mum volume,

the 8?{5%9@?‘1 B@Pﬂzja'?ﬁéu iy W@a eé&a"%mgp the &ngiye psﬂlgdeﬁﬁwrs rﬂ:l?h'"g the
- engve piste dowrinvbrs alongits@a e By it SpPLiag weR, W t h| n then

eXpaf qﬁat :dm;uggn{hg %p@gr% r%vgl yolf Ithnedufgr{rgsnt ehplfs orgH urwg QQ% egmuﬁt stroke,

engi ne s alo
the !‘,EHBB'P yplwge ol expansr:@n ehamberds r¢ttm'gect hets spakesdeliunreato abstarf the
combh&v&mgqm@ p|ston durlng t he exhaust stroke, the

varj apl.e vo on chanb rned

Vo' tReGe SR erble sty P OB charmaetzEsb il Wapt e o
the eytefle@.harzber witht legard dé shebeyclecoighen engiee pistdh mgmprises |tieenphases
suclkthar acterized in that the work cycle of the active

chanber with r%%ard to the cycle of the engine piston

conprises three Bﬂh‘&%gﬂgl@m@wlﬁgf)pped ai/fpe Headirentesh girpgsion of

pi ston is stoppebhrad intootpe detve chamiber @rodaglig &6k @ iMfeasig its

charge into thgagtive chamber producing work by

increasing its _volune, - During the expansion travel

of the engine TRYirdthe exasnsiendrayel obthaendine pistondmairtenanersal a

vol ume whi ch i greddiemingd Wmé@:dﬁ@h@éctﬁ%l&?éﬂﬁfﬁ@|e%n5|on
chanber, - Durln%che exhaust stroke of the engine

pi st on: rep05|?| |hg of the
o ~ 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



active chanber to its mninmmvolune to enable the

cycle to be renewed. 3 - Active chanber engine

according to clainms 1 and ¥for which the operating

t her nodynam ¢ cycle in conpressed air nono-energy node

I's characterized by an isothermal expansion w thout

work with conservation of energy, carried out between
quagiigethigimegh with werks thee acolypoic sad@nsien witt @ork grethe epging oylinder and
lastiq BflethBst Mﬂfosﬁl%ﬁaﬁﬂegéﬁre il e%blcﬁﬁgg BY fofowls’ ansf er

accon‘ganl % 8\7?% ¥vtS| |‘8 expansion in the pressure
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cyl ngd‘eprowmekgrgow"t@gm&xhaust at atnospheric
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the"c?t‘?”a"? 5@? @rqei’fatﬂe PHen ﬂé’f‘tefnﬁ@l’f‘@%‘%@%%d air contained in
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o RGBS Solle le ek W b oo
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readtSraREID EARRL 1tRE dBYorSYGHOO 1AL IgaBe R %ﬂoﬁ@&%ﬁchfrla%enses in the
agontained in an evaporator,” for exanple I'qui

PRI um or a gas which reacts with a solid reagent
c o8t -ahatiezichambar erginet aweordihgto exesflaims altd 3 whesicthemsodynamic

cyclé ﬁolhgr\ Watkind B4 rﬁ?éﬁé@ BBdéOWtﬁ Lé Qﬁe%(ahpss%& ﬁ%l‘%ﬁa %ri%éﬂga/ean

chem cal reaction gro uces at a
isothermal {XBRNSIFASWIPH; WerE dwitha Foriservatiag evfesrgtaydcasyechett ntge work
capddite byraaﬂfcﬂ;rasﬁ\m e eS8 biehd asRngt ofofe Qfir bNQ BISE Mgy

rolo A8 o Tl M GEERIRRRED, o T 5o RGP Pb M@ opori
expapsigh y4dte V’(qﬁlemrtbqyngm gylinder and lastly an exhaust at atmospheric pressure
representing successive 5 phases as follows:

- Anisothermal expansion,

- Anincrease in temperature,

- Atransfer - slight expansion with work known as quasi-isothermal,

- A polytropic expansion with work,

- Anexhaust at ambient pressure.



cycl e when working in bi-energy node with

suppl enmentary energy is characterized by an

i sot hermal expansi on witho work with conservation of

energy carried out in the work capacity by an

increase in tenperature by the heating of the air by a

fossil energy followed by a very slight expansion
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the QBRSO theWipkbd WP driginkNBe RBRIING 6y bomdfifg Ma0prk&Std ¥ the
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ﬁ ntqary energy, an electronic conmputer controls
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the R B Bt R et P et Gty B Stk efpe At Syt rossure
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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.



conpressor directly supplies the work capacity. In

this case, the engine is controlled by controlling

the pressure of the conpre¥or and the dynamc

pressure reducing val ve between the high pressure

storage reservoir and the work capacity remains

bl ocked off. 15 - Active chanber engine according to

cl aBrsActi8e ahdmbdr elpmeaet@rdiagt any thite tlhiens amuplvedking in
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o3 chqrweerrﬁngwe fceyding éo el 18saperptiag in brenesgyemode
charbﬁt@rﬁﬁé&!@:h nhdvghmge@wmhahgandosaubT@I yet\géant gﬁd stdgl is fﬁtfea Wit a
I ngl n ar o claim ana any one o
hea@gg?&rr% "ir%"n s %éo%% emg gelg’( zed in that the exhaust
af t28r- Asiysaiemésr ¢r§lne@@a¢rém ot daims 38 ahe 19 sharacterized hethat the

.heaﬂé}ééﬁér%drsaérﬂ th RgHtiA agﬂce 38 comBined Rgbih¥EorGRpaaRIy ifRTI Ne
mult % rdin m%ﬁ the clai ms above working in
® ﬁ%ﬁgg% ”399 e EREY 30" Fode characterized in that

the engine is conprised of nultiple expansion stages
of increasing cylinder sizes each stage conprising an
active chanber according to the invention and in
that, between each stage a heat exchanger is
positioned to heat the exhaust air fromthe previous
stage. 19 - Active chanber engine according to claim
18 operating in bi-energy node characterized in that
the heat exchanger positioned between each stage is
fitted with a heating device running on suppl enentary
energy. 20 - Active chanber engi ne according to clains
18 and 19 characterized in that the heat exchangers
and the heating device are conbi ned together or
separately in a multiple stage device using the sane
energy source.



