) ',u' ETE - .\
Translated fromthe French NN DEVI CE. FOR RECUPERATI NG
*AMVBI ENT THERVAL ENERGY /é* P BO F@%g\g-@H EQUYPPED W TRA ML ATOR

POLLUTI ON- FREE ENG NE 5 f['\ 20 bis, RUE EMILE mEnizn © WY TH bSEé_;E]‘@A’RY* B0
COVPRESSED Al R Thé| i nwent bans thratics S the SUBj" r,“"%jf i 15116 PARIS
pat ent franslateddrom therfriencthi cl es, /ort'@cwtzaarskasm tho AN cé&j,-op
pol lution-free or pollution- r educ ngi ne, j separ a ApPEAL

conbusti on chanber operatl ng with s res ed al r | nj ecti on and

i ncor por ati %ﬁ In
t he patent Q%EFI yéllﬂ_iﬁ% E aut hor
desgti bed a poII pped wth
sepdr at e external accordl ng to a

twi n-mode pr-|- fnpélﬁloW'tﬁg't lE\fWeE eﬂyconcerns h?élé rly
Conyor na8sloquibeg Wi palside r% %' ap gw?ﬁ L.,

q b ustion ¢! §5E ggélﬁ/f rg om es al r&ﬁnd r& Rgra h
ﬁgn ;&ﬁ&?ﬁégsw%%%"{p% e co ustion chanber excl udi ng | (l any tﬂ%,hae(r)t °

f uejg (ai r - bagefeShatehteappIEScHP Blished urld ﬁthé/wnh.%&hw Ob%i/i Fessed
air). |described aaﬂﬁlﬁmn aé%%hbé&% EFH&eE:R o%&?z ned B %% Qﬁ%

i nstal | gdnhisUation clidthisert U;Rﬁ fHg £8HdIRY ‘%{twm-m $rifé

t he addidipgPéitret a%@mrﬁ@ﬁﬁ uél'sﬁch petrdl b Gfe sglﬁ dri?jd]

-mode o] llé i
buses. wilairfuel mixtrd) bhatSolspEed no?é'BW hSurbadafd S 5

aR A8diti
ek

ai r{ef Uef dmprdlsBd 'alr (BF 8¥hy GthéVSbn-pollut rt&?ﬁee nhsu ﬁ%ﬂa% and
conpr esgiydth ér*‘ﬁ%sgb(%fr-ba@d §|XM&§§OE§'U mgfﬁgga oof compressSéd hir). fifrder
Pagﬁsgr&t@fg‘%pﬁﬁca‘ﬁaﬂgﬁgoﬁm l!fé?at{ Pd%cﬁﬁé@fh@tlﬁstﬁf’_éggwﬁ thid"t ne fBPid dl S
mxturgﬁ{éﬂ@ﬁz ﬂ ati “ﬁgggﬁl rﬁ"gtoﬁ ¢ @ns er sys e%érgonnec |ng ﬁegs'gai d

conmbusti on or expansi on chanber to a 25 pressure relief and exhaust

chagber, 1t Ndnhis tyecof Enghis; INRIrAGS Afixivfe hitkle! Mol AFFUSNABRAE i§ Arawn in add der
O Procieptbredseld in Al2epatatORtEke 3PE CoBRRASIOA haiBer TR HAMEFE R then irdfsferred

at nosphestll vider pressureddn ¥t @dhBtanP veiBme — to a separate corhblistidd cRARbE! AR v th

ai r pl URers BGPBEM Wrdep tPARSEH td fempehdtGre dndl prBssRirdaf thi GHldahbdlre. After tidDi ect
of thi sopefingndfi & transter lsyéferﬁcwahecthbethé Rld Eethistib® or %\eﬁé@‘ad éh rQB‘Eher
corggr ol greskuré reliehasd 8khaust aismbetf the'mikiife %dﬂéc%ﬁip%ksé@‘irpt Hibet &

chanberor@ér tb prdduice &fork. OTHY &Fc‘éﬁfi:réﬁséd aséy s@lthen exhausbits ind Ja’!ﬁ'hogﬁhé}é e
adm smmmaﬁg pipee latter - fromt he i nt ake and corrpre55| on anber

smal | quantity of secondary conpressed air is injected froman exter naI
reservoir, iDuringiaperation with air plus setoridatly comeresised) bir,owisisls i fore paicliady f or

i nst anubjecamfdhlaUnuentnmrat lowepgvesr athe ifge! infédtidon system i$ nd ldnggtiedritrioliad: 0 this
coI30r exwmee, after the admissionintd ¢rgesmbbustien \sharhbéresitfuaHires Tofprasagd ialt-Olaffint act
35  widffer tHeepointsef arimisigrhirtte theelattere frahy thedntake aad comptdasion Whakibkt,Gn Or
expansisorallcjuantite of secondaryanthprédsed dirlisinjectstdrdntan elgrnaligRBebir lih vhivhesis ur e

i n t he i lstordxk underchigls pressarsab | 200asHgi foeinstance \aridk at ﬁmbi%nﬂ&!nilp&étﬁtb. dud ng

t he pr eswalirquantityioftompressed air at ambiéht enipepsturefwill Wedt-uposte céring Wit cBRREDY
engbne withi the anabspeft high-tengperature aindontaineddathe combustionor exp&rbich ENanttwd, al so
be modiandewill idiiateparef thersblyi algment the pressurbdn the biesmbdrpso a8 3b amable- ergfine40

al | velwark tsbe geliveredidusing yhepressuretedies or ot her service vehicles (taxis,
garbage trucks, etc) in air/secondary conpressed air single node, by
el i mi nat i ng TAIS tY%@f Avingnodst of tén-enefigncenginen(air and patiokcortaivaad secaridary

The engPmpregsed aishean aism be mogiifiegifer prefecentiat uset-hin urbgrezariesnfooinstance rdar y
coffr egd vghicles, paftieulariy wban dusembiethebservine vekicles (iakis hgatbage trieksebig) econe
an exparsegendana sppressed 4B singleimadeohy eliminating all aiperation dfythe lesgieagiitte can
be fil wconvantionrl fyrlr i fi ed t-hrough one or nore

The engine will only run in single mode with the injection of secondary compressed
air into the combustion chamber, which will thereby become an expansion chamber. In
45  addition, the air taken in by the engine can be filtered and purified through one or more
carbon filters or by any other mechanical or chemical process, or through a molecular screen
or through
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40  with work — the final chosen operating pressure and the coldest temperature possibie, as a
function of the engine usage. An electronic system for managing these parameters allows
the quantities of compressed air used and recovered to be optimized at all times. A person
suitably qualified in the subject can also calculate the sizing and characteristics of the heat
exchanger, which can employ all concepts known in the field without changing the process of
45 the invention.
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It is also possible accordrng to the process of the invention to use, partially or
otherwise, all or part of the air that has been decompressed and is at low temperature at all
the hot areas of the engine, for example in the cylinder and/or cylinder head cooling system,
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S
of engi ﬁekgg%ﬁﬁyg@sﬁhgﬁame device at the k?egmmng of engine decompression;

o Figure 3 shows the same device at the end of engine decompression;
¢ Figure 4 shows a pneumatic device for electrical power generation;

e Figure 5 shows a pneumatic device that generates both electrical and mechanical
power.

35 » Figure 6 shows a schematic side projection of a device for the recovery of
surrounding thermal energy used directly on the engine primary shaft;

» Figure 7 shows a schematic representation of a device using the heat exchanger
that provides air conditioning for the vehicle;

¢ Figure 1 shows a schematic side projection of a pollution-free engine and its
40 compressed air supply system, incorporating an intake and compression chamber
(1), a constant-volume combustion or expansion chamber (2), installed in which is
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40 When the engine is running in air/secondary compressed air mode (see Figure 1), the
compression piston delivers high-temperature compressed air into the expansion chamber
(2), when the pressure booster piston (26) is at its bottom dead centre; the additional air
injector (2) is then switched so that it injects into the chamber a small quantity of additional
air at ambient temperature and at a pressure slightly higher than that in the expansion

45 chamber (2). A first pressure increase can then be observed in the expansion chamber (2).
The electrovalve (38), controlled by a computer, opens in order to admit a small quantity of
air at very high pressure and ambient temperature — supplied from the reservoir (23) — and
then closes as, simultaneously, the cam (29) starts to push back the assistance piston (30).
The very high-pressure compressed air that has been admitted into the pressure relief
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i %ﬁ‘fg té%ﬁ‘ »

exhaus e &%%Jfﬁ%?e 3y e, oég

hut t 3’ dall
fsu;bhg r( S%OAWH Bé:\?é ;i fgjrﬁ r?pens into {h%oﬁ rd wor ows
flap (@knAREBRefR B0

?Rd and c?dé "of'th Feim ﬁy 3 Pe?etc{rg af?Vevg 8?t i eq?r@
asgl ;te@f;cg ﬁeé)@ﬁad té) heate ; ch| self | ng air
3) 4 a | ressur
t h% ' Bali@bresbuna am& ea:%%e %tp@% ﬁlalg l"?erS:qeg.)ei?vo;?Jl ( hat
which also feeds the addltlonal air mjector (22) via a plpelme (45).
During operation of the engine in compressed air mode, according to the invention of

the process, and as a function of the compressed air consumed by the additional air injector
(22), the electrovalve (38) is opened and then closed to give adwssuon to a quantity of very



. at low tenperature, into the air/air heat exchanger or radiator (41), from

"the assistance chanber (35). By virtue of thég;hgqg_'eg_ggﬂg_n er, this
air will heat-up to a tenperature close to anbl ght “t Bnperatfdid] and
will increase in volunme while returning to the bupfgr,Jeservoi+:-t43),

havi ng recovered a considerabl®e quantity of energy from the.atnBsfere. 30

According to a characteristic of the process of theNEnveRii.QbuyLRE, R essure

relief with wor k can be used to supply electrical power to the
vehicle. An exanple of a device i mpl enenting this process is shown in
Figure 4, in which you can see a device that is very simlar to the

assi st digrepréesure cothpsassedt el iatb dve chamblert (35). Ihpalledebyythp differendenin poessare Wi t h
t he 5af Wetw@srdtheschianibens (350 @anid (86), itite pistur 30§ rmuves, qunyiressind3the sprindi (46)

Wi t hi n gndcodusingethe (r8d 34)tatm@k theJenitosod @0) ithih thadsil (Fd)e thrissprodudiddP) 1S
i nt egr adiectfidad camrérmdTHe plesbinet reliefgvith avdri)r ofi the afribient-fetiperature highlprésspfsses
Wi t hi n gdnfppédsed B chafjedcaubeshitanpdéraire décreadd. Which the presslird- b rathegthe n
Spring dfféfbetween the The charfib&rs (rd8¢hegaRilibAuraCibie Stecholdlve (40) ;goénea%a, to

t wol0s e dinpelict tsythe rétutndpring U46j Sthe pistich (SOLand hedemity soré ¢49) @étuaie thElf mitidhanber
(35); 3yedition cddiesingldicthatiisCofipresaed b(BBhit Rds bdeh papithlip ddcompressdddnd thét

hi gh- prie asextenddly low tealorabireStdritainddbin)the PRIZSuredrd pressubs RflistERaniiRlr i(38), and
wor k chatahiRé affair heaB&dchafhdd of BRI WabiktcH181)C Besduds opthe hedi eREHRPIGEN IS BR is

cont r ol featbdts sABmPLREIrE Applosehihg Binbiebtemperatu®&itithEreBy RALMBALS (B Adlumks O

ope’s iifértersife MUy FeNePvdiruBPhaviitrebVeied & ebmsideraie huaktitPo yfom the and
cl osi nGatbspHErs pi peline are controlled by an el ectroval ve (40). The

exhaust pipeline (39) is al so connected to an air/air heat exchanger
or radi at or Aoédidingt foea charatteristici afthé inveatiore thetvo devices descebed pbew ¢are - to
a buf f aalsa s esmbined @d@ntageopsigcthe gaédsyrecisrtighmst rightrat the begimning ebsavetof The
45  bah& pistony(30Y, evhetemsities effd@blequised toncast ¢tk presswte fBveetd operété4s simalldrhe
buf2Der Thissdeviaa thu$ 48nhbined is illudtratdd inl Figurbe trewhibk oad dah isee @ femite comj (40} or
(22) vislidiag withirl & mopiietire coil (50) — similar to Ehosenghowpain Figure 40+ Ibdateccogithee i n
conpr exoattolacd (M) deetweacihedissigtance systerh avid préssoredéver as iliustrategimFigakes 1and as
a functto @) Duiringheperstion; dtstherbferer bavonrs Npudsible tohrecodst electficdl énergy Bt € or
(22), toeginaingcdfriravel withid 3% coils (GO peilidaddort therpuepasecdnd thedi foe opétatiostoon t o
a @ganttakeyplate im@he' manner described for Figures 1ito@h- pressure conpressed air into
the chamber (35). Inpelled by the difference in pressure 5 bet ween t he
chanbers ( 3%ccending( BG pne tdiethpi kstyocharadyristios eaf, the dnyantioni agothik deyicé rfgr (46)
~and cawpplicptioh@nd édpled@entation abthe provess of thetiaventior is(st@wniin Figune 6hie vdich

(50), ttheiprgssureutdliafproduces wodcthat cah heunsashdireclipeat the sngine primargfshfti t h
wor k) ofherda cantideassemblyp(68nand wotkinghpistor {84)rage connecterbdipactly 4@ theag@nginenar ge
cadbes piimagynsbatit(i8)e Thisc pistone(54)\slidest withipra cylinder closed atauriecend (5% and
ef f ort gowemeesntiyro a worlc hbarblkers(35) indaothich epgn: Ifirdilyi anhigh-beeselirecair infaktev e
(40) i pipslivedd7)aotiwhich openirgd bedl dosingherer eontralied foyi amy ejetrpyalven¢38)i andn ( 30)
and t hesetendly, tan exbaest(pisline {88)r connectedido the air/air Akat exchangey wrtradiator (41),
del i vernwhich iself ishainnested obpreepipelineb (42) tthat biifes dystem phistaragd gt pdecticgliyessed
an@5t haonstant final gsage presswed#3). Daving epgratian, when tbe masking: ghiston (54 ispateitss ur e
and pr dersdead caritiec fhecdientiovalvé £38) is opened anditbert tlesed in/arder th@dmitexqimantiger or
t he r adf abmpresddd airBd vagskigb foredsare) dais agtbéradgeompresses inipushing the pistdreat ed
to a t ¢dfetoatsubetionp veadchntng andisirives thecemgine cranishafd(1i8h aizeting cangodk (B3). | n
vol unme;Dutifig the upwardrjouiniy ob tHef pistondS4); ¢iue exhads) elbctvaovalyer(d@pisethemnl opened
cod8i dendithe compressed ain{whinke hgy partially deempressedadndois @haery. low temperature)
Accor dicagtaineddn dirawad¢ ehanstier ds délivelad intos et aidai; hedteexchangde or cadiatde ¢41)i bed
above dais air thus hekisouhio & terhperetiiren dpErodchirapambignt tehpepataesandeaugmednts) e st
ri ght ablureswhikegiraveliing tothet bufiee resefvoir (43), havieg pecovened (@3@nsidetabliecquearttihe
ef f art of energy &dmttbe atnsphetee pressure | ever to operate is smaller.

45 - Figure 7 is a view in perspective of an air/air heat exchanger (41) such as described
- for the preceding Figures, equipped as per the device for implementation of the process of
the invention described below, in order to provide air conditioning for the vehicle via a
+ pipeline feeding air at very low temperature (39) and an extraction pipeline carrying away air
after heating (42) for its final use; the atmospheric air intended to re-heat it is collected via a

50 pipeline (55) and blown across the radiator by a fan (56). By transferring its calories to the



.20  This device thus conbined is illustrated in Figure 5 in which one can
see a ferrite core (49) sliding within a copper - mnre coil (50) -
simlar to those shown in Figure 4 - |ocated on The tustrghyod (34),
bet ween the assistance system and pressure |evg gs‘rliustraled in Figures
1 to 3. During operation, it therefore beconesrpdssjﬁléom&nrgcover

el ectrical energy at the begi nni ng of travahthEhln f & coils (50)
provi ded for the purpose, and then for operation to 25 taKe” préﬁﬁ'ln t he
manner descri bed for Figures 1to 3. Accordlng to one of the

key characterlstlcs of ventlo .anot her device for application
and Cé]rrp Neloh e?gﬁ gé’g ef'ﬁé'r cpo'a@nd dncqllected dna pirgling $6) ene, | n
: at'ﬁ%w |n orde op o feagm%%gmf to%g%@?{gwmay

the eng d en Ki ng
pi st on E:F &% ﬂ?ﬂegt FP%@PY";W@”QW@%’@H fRn Be regulat ‘i’rg egmgfof apys) .
This pi %"Zﬁ" o E} f@#@%dsfmﬁebﬂ@%ﬁddl igmpf a¢tcasr
gov ns n ”f h%(‘% ecﬂﬁ'&ﬁ'ﬁ his changcterislis ofiihe vantian. This| system can be

! binptign with the Oth i Eé\r'?&ﬁedﬁg»‘ﬂ})e@fprmpw opitheuh ghanging tbei ng
ar e con?’frlﬂﬂ'ee & inyantigndascdked skovess) ;. and, secondl y, an exhaust
pi peline (39) connected to the air/air heat exchanger or radiator (41),
which itself is connected by a pipeline (42) to a buffer system of storage
at practically- 35 constant final usage pressure (43). During operation,
when the working piston (54) is at its top dead centre, the
el ectroval ve (38) is opened and then closed in order to admt a quantity
of conpressed air at very high pressure; this air then deconpresses in
pushi ng the piston - (54) to its bottom dead centre and drives the
engi ne crankshaft (18) via the conrod (53). During the upward journey
of the piston (54), the exhaust el ectrovalve (40) is then opened 40 and
the conpressed air (which has partially deconpressed and is at very | ow

t enper at ure) contained in the work chanber is delivered into the
air/air heat exchanger or radiator (41). This air thus heats up to a
t enper at ure approachi ng. anbi ent tenperature and augnents in vol une
while travelling to the buffer reservoir (43), having recovered a

consi derabl e quantity of energy fromthe atnosphere. 45

Figure 7 is a viewin perspective of an air/air heat exchanger (41) such as
descri bed for the preceding Figures, equipped as per the device for

i npl enentation of the process of the invention described below, in
order to provide air conditioning for the vehicle via a pi pel i ne
feeding air at very low tenperature (39) and an extraction pipeline
carrying away air after heating (42) for its final use; the

at nospheric air intended to re-heat it is collected via a 50 pi peline
(55) and blown across the radiator by a fan (56). By transferring its
calories to the conpressed air in the radiator, the

at nospheric air cools and is collected in a pipeline (56) on 5 whi ch a
novi ng shutter flap (57) allows all of part of the said air to be directed
to the vehicle's passenger conpartnent in order to provide air

condi tioning, according to the extent to which the said shutter flap
is open. The flow of refrigerated air can be regul ated by neans of any
means known in the field, such as a cache on the radiator, shutter fl aps,
addition of hot air, etc, wthout changing the principle of this
characteristic of the invention. This system can be 10 used in

conbi nation with the other devices described previously, wthout changi ng
t he principle of the invention described above.



CLAIMS 5 1. Process for recovering surroundi-ng thermal energy for
“engi nes or vehi cl'és éqgui pped with pollution-free or

pol IHmH m [ gi nes operating with the injection of additional air
into ”HH ﬂﬁﬂl’ﬁHmr expansi on chanber and hay.ng.a system of storage of
hi gh-pressure* s« conpressed air, characteriséd’'dy:“tHefTaet that the
conpressed air contained in the high- pERRsSHre resérvbisr is, before
its final use at |ower pressure, deconpressed to a pieskife 7510 paugl ose to
that necessary for its final use, within a varfabteesvql g d¥stem such as a

piston in a cylinder, producing work that has the consd&hif&ce of
cooling the thus partially- deanmer essed conpressed air to | ow
tenperature, and characterised by the fact that this conpressed air

- Wi chi.has Rreesssifar tecavdringdsecroniding tedmabendrgy o7 2@GinRs ©F Y&kibles elyfipped

t r ansf ewithepbliutiorafree at peliutionneducing engiatespdratingawith tHe injeetich 6M&dtitionbBair

pr essurirtogthel combusilonrae exgénsiorbghanttepead ihaging asyefim bl stéfagehue 'hl%l-prééh%ﬁ'&%

2. Roopesssedcipcharagtetised byithe Tact thatoib egoneessex éih@orﬁaﬁédti e high-

conpr egsesbuse resenaircis, before its finglausel & lowefl prREee YeBsmpRdsdPtPh préure

t erfper afiosedo that necassaiydor ifiriaduse, Within £¥ATBROGIIUME Sstem such B RIOHINY air

at anbigiiider.empeduting’ avork Nthat dkds (the Deorteal@ite! Of AcodtiRGCHR UhGs [ pitfiallyS

roughl ydecompreseetabmbrest &t al ab Jovd BérhSethturs ey eatb@eristiddoy fHal fakt fhat this

t enper aotipressdd/ dif - Whithehad Bebh Gty 2Becompréaachd itd J3ays MedhrPveied a

quant i ttianeferreti 8 BEHealBRiHAVgér, MbrdBetoR<ER RIRUMA fRigment jts pré%suret%r{?)fg&‘?llaﬁr?ne .
at all or par

acaer dibygetoverihgia quantity ofthammléneggar act eri sed "by the'fact
of the very | owtenperature deconpressed air is heated on the hot

areas @& th&regsegsaecordingddiclaim 1 chalaeteebyd by tie faet thatthelebmpridked &ir,iWitceNgi ne
cool i nds pyrtialrdecampréssed and isoat low terpdratues, iio transferred 9 & heat skch@igen Ofith

t hr ouglsutrbendingaair abarhientdemper@tre, i order to\b@ heated twa terhpérb@radhacie F8ughly

accor dieqyaltto the saideanibient t8mpefaturecaret thatils lempdratuferand/ohalume are thdpgoyphor k

pr 8@uc éntreased i having eeoeeree hiquantity ohihermaleneryyi froph theviingsphery,st em i s
recovered and used by mechanical, electrical, pneumatic or hydraulic
systen®-t o ERRFEE REeArdinado slaimrleor claim 2pchasacterised by ths.fact thatpail orcgdrt oh of
the pr ey Rw-tanpergiuredegompressed dirds heatedianellie hpt ateasfaiithe édgite, Which30

anbi entheseby agis s saeoneplemanidadhe enginaicopliniar systam, whethemaranot iroomiihation i s

t her ebyitbdsIpagsageghrough the haa exehapgervi de air conditioning for the vehicle.
6. Qevi Ci flor .a pg' cation of the process of the invention according to
cl &P m %4, PP 'cagpép lﬁeeﬁ"'PE%ﬁ? Qfg“’fq‘ﬂg fogleimsnhito 3; phargelerises] by thel factehaly st em
i s co;ﬁ&?@kcﬂr %“g"‘g QPBEJHEF?@?WPF ljef within the vasiahle-velume systenis secayetesia

trans ﬁ‘g’%ﬁ ¥, mestianiealp elgaicaly pneyipaticspn Bdraglicrsystemnscin somrlemeatithe amginec| osed

at bot [ds; at one end, the said cylinder governs entry into a pressure

relief zand s e YOI D) ... into, whigch,a high-pressure ajr, i ntake

ol el P e L S L

cl osur?s tol deohip@&@gj. Wv Eg N _ tht d‘l"'&"r’_ {shiherghy; cogledn of

a quantity Igh-pre S RIS e d air; the said air deconpresses in

pushi ng, t hepgiigé odr applicatioR’ B4 NsolElsK of e CROLAMA LOG@hE ©hCclaW 4.

t enper ghathSterisdirty th@?ad?!l’fattzoi?\e(vgﬂi 16 SbldhESsysfent %o ed 8P4 Bidtdn gﬁ)iﬁ% I'tion,

an exhais coftrdl @hb/op n(o%@)nenpﬂ(raﬂgﬂii%bﬁ Rfis 18 3hd 347 téiisd%s\mﬂﬁn '&linder (31)

COBY I ObibS&H BYbRR RS CAL ShePerE thé' Qaid dfi .g%vérlﬂg Y iy fe elief an

par ti alybik HARIDEP(35Y SRS which a highIREESPS dir fHthkd BibSink!187) Gitins E4F %%Wal\fA'l) ’

wher e (38) B&rticts bpning SIS bethis! fidétink Oso as to 'of [Hter! ki fon &€ EDY

i nCr eag g0ntity oG BPessaRbontoresdea et fitdals St & eSids vz the piston,

radi at grodliéingt weHeaAd €8biing the 218w RERBSrife; VAR the! 6isté g@) felliths toothk! S€l T

caqmecisitopridté Fdskion! @n exhaust pipeline (39), of which the opening and closure are
controlied by an electrovalve (40), propels the low-temperature partially-decompressed
compressed air into the heat exchanger (41), where it heats to a temperature close to
ambient temperature, thereby increasing in volume, and is subsequently directed out of the
radiator to a practically constant-pressure reservoir (43), that is itself connected, firstly, to

45 the secondary compressed air injector (22) and, secondly, to the back-pressure chamber

(36), allowing regulation of the pressure obtained at the end of pressure relief and balancing
the pressures on either side of the latter, so that the piston can be pushed to its starting point



; . CrImmtry mrmanimy pome

45 the secondary 1 jector (22) and,&__s'_egon,c,il_.;yb;;}";t d“rlzhe
* back- pressure Chaﬂam‘“ mﬂmm‘m\”‘ul | owi ng regsd @t ,iupm;,g)'f;;;nﬁ;hg;-ambeéﬁlyre

obtai ned at the end«ofcpressuré relief and bal anci nge. 4s 52 2ctihe pressures on
ei t her ;. si.de, e latter, so that the piston CAN™BE Pushed to-irts starting
poi nt b?%@ﬁnﬁé@%& ~ by a spring (46). . Device for the
appl i cati onpagesksH the dpplictRdhnactor {Rekafh 145 WaRiiteriBed bgdhe ifh@ithat e
Pr essUupgsktel refief SYSERMProSRSHE WOk MOl ohk!te Wovitikeads@taHcB\ifhtha Toh$dinae W th
the coptds@lireQboclter piston PIE)SSRHING ARAS bCkyliRder! @B) bpéiing litd it chinblidtidndor
cylg ndgindneioh ERMIEY 22|,ntaribv&i.k§ HORSELS bf e Yressbre of tRENEH @BntalrREDAM the2) .

-

al | owl pgmBAtRhIcRImBEr Whi pHa8s eutrol & proliBed by a R (20)) Whilé thd d&ompression

conbusht 3 GRAIRSS MEH-bresBld RnfRedsta ail Sdrhktey lifts dnd YredsGrNelick%nd Whikl e t he

deconpegsmh Qasi?pusheefthé B@tda\wﬁm,'vwcrpt Etg' @Qﬁr&r@ﬁ ShtroP oY §e%cﬁ bn a

admi t t ghekiteOe PrdmeiS38)E whic 'sthéé‘@a fie pressure HYORIRT pistary [26) UitiaRsbyt he

Blr zésgsa& intin res b% b%ﬁgﬁée}gé aEﬁibﬁhggﬁr egg}?@ goste lrlergllyst on

(26), %ﬁ%r’%ﬁ@ tq rf%ugﬁ‘entftrrfg tﬁee'pr essure in the conbustion or expansion

chanbeg, (2) paige §6HheCALpNEAtIGN accordin) fRBRINM G, IcRBrakRiiEed HRNAE fadt thAethengi ne.

8. @éb@r@ réff syiemapeduci IR isAgseRrts isOeply eleelridhirrgyE By éumtrel logqsl)by t he

fe ?;; t § ¥ gm%d with a fePrite Tor @g RloVIRG withfil £ BbIP{50S! LhidBe WBSdmBIP isUeRfinddPtos upp! y
it§ Start

q_fogmcnbgas@ﬁﬁé( R rod (34) I's equipped with a ferrite
core (49) noving within a coil (50), and the assenbly is returned to 15

its sté@rti nDeyicsiatcardingyo elaims ¥ mgd (84 6haracterised By the fa@ethatcthe peessucd retieft o

cl ai s systermn coréducirigewanktis used bothytot greddceceiesthicity viha ferrits corecandchicafl (49)

syst emand ¢al boash dhenprelssiirs of tel aib gbitained fim dribucaminlstion or ekpansionactaniber (2)t e
cor e aasldasaibed in ¢&in 6. and to boost the pressure of the air contained

I n the conbustion or expansion chanber (2) as described in claimb®.
2020 100. - Devire forithe applicatignpandimplementatipn ofjhe: process acnerding tahanypenscefs s
accor delaigns & teidy characterfised by thedactithat: thet highrpreshdiesaompressed dirycantainddaiot

t hat : thecreseryhir (23)dJs glecorvpiessess within# variable-voluroe system, consisting of s pistoni r
(23) i $H4)thad ipcannectedbytantanred (63) tatbeenginiewcrankshalt £18) andrbatslidegywithin a

pi st oncylinder clgsat)atidnatend{5%)o govarniod eptry o a chamber 3B)vettioe said pisten; iachigh-

cr &k s hressure B8 intakel pipktine (SI7) opans\intohensaid chamberc and thecapepingsnd dasusmef end
(55), tewripeiinagrepentiolied by apielgdrovalud (38 that@llows dr iptasdiots;they atinighion28 a

pr essufeantity of highipsessipsecompresS aisptbissair gecompresses whiteh pushing thengistone
openi n{p4.rptoduaing werkalirectly recoveiied pi the lengipe primanoshaftqil 8 antd jhesebyetanls fooval ve
(38) t haternldvetemperaiurg; ewhiincthe pibtona84) ssfums tofitsatop dead capninet ianyexiaust

hi 3th- ppipeline (39} enpf whisk dheaopeningiand alasucke aenpontrolied bytn eegitahivag40he

pi st onallows degdpapressedoansd: lowgtempekatuier eanpressest aivdo dxt deliveres intaythee heati mar y
shaft eddiapgem#®1),heheryit dhesissup do a tempesaturer globe\to tapipentatemperatyrae thushe

pi st onaggmgntingtinrvelunte ort keavipg the addiatont the, saith ailis subseqgiently dirguied ke a( 39) -
of whi ptactitally moastanigprassire Iresanvair @33 therwhich scitselfycoanected do they sécondéd0) -
al 3dws calvpressrdaaisiafcton@22)ow t enperat ure conpressed air to be delivered into
t he heat . exchanger (41), where it heats up to a tenperature close to
anbi end 1t enBeyigg fgretheiapplication accardigeta FialN iS5y charagiaeised by | tha fed dhatthe

radi at ambienhair dgchannelleq and bipvey by @ fap (§P) e &ppnifgldy(55) in ordgr 4 chill Andy
const affposiereis galorige d@ rt%jcp"gfﬁ’:?ﬁeﬁi t@ifethahipaRsessthreugh) thecadipter anfl i theme
seconddifsctervia a-piRplinesS8int thej vghida',pagsenger compartment in ondgr; focRrovide airhe
apH i ceanditioninge ér'HPYlgeﬁbl_lQﬂféiaﬁl (§7) enahiescore taseentrp) thenguandist of aip pdmited

ambi endndhihus taregyiatm e saig ainhepnsitioRinoby a fan (56) to a manifold (55) in
order to chill and transfer its calories to the conpressed air that
passes through the radiator and is then directed via a pipeline (56)
into the vehicle' s passenger conpartnment in order to provide air 40
conditioning; a noving shutter flap (57) enables one to control the
quantity of air admtted and thus to regulate the said air
condi t i oni ng.



