WO 2011/ 024017PCT/ 1 B2009/ 006902 Opposite Radi al Rotary-Pi ston Engi ne of
Choronski FIELD OF THE | NVENTI ON 5The invention relates to opposite radi al

rot ary- piwpanigngiines that can be utilized in ground velcehBmovaber
vehicles, aircraft, in conbinations with generators, etc. BACKGROUND OF THE
| NVENTI ON 10In the prior art there are known several constructions of

centrifugal - pi stop,or r.otary: pikst,0 | N r er called ORPE),
whi ch are intende lelb"séﬁ ﬁ?ﬁﬁﬁ?@@?}"iﬁ%‘o ﬁéﬁé@g a(gléé Ii‘EOnvent i onal
pi ston engines. E. g., such constructions are described in DE3907307,

US6279518, US4334506, W2005098202, RU2143572, and JP7113452. The latter,

for instanddELPSS THIEINVENSEIN "t 0 suppress the side 15 pressure applied to

a piston, inprove efficiency, reduce vibration and drastically reduce
di mensi on and wei ght, by revolving a camon the jinner wall of 8n ellipse
wi t hout Susi ngheinkensien relites o pPesite Fadial FRianmpiston eneineybatsan bf vibzsddn i ndi cat ed

construct i QRsabYeHiGed, Wateh dfcle Bidrtt, ifdSnbamBons with gnbralik/ 827 di scl oses a

four-stroke engi ne wherein a cylinder block revolves inside 20 a rotor,
which is conplicated, has a small resource of the valve system and a

des- bal anc%ﬁtkﬁkbﬂﬁﬁéﬁw me/EyRb&M i ncl udi ng novabl e parts. US6279518
di scl oses our-stroke engi ne having a val ve system and a conically shaped

rotor. Fig. 7 shows a conical rotor with an elliptical groove, and a series

of pistns fgl bRk drﬂaiefkea&hﬁm%%v&al éénstr&uan@@frpémﬁﬁgﬂoblm brwith
substantial friction 25 | osses, which has a limted operathn resource for

its | oaded refamtristorrprgines {berein furthsh called ORER). whichiareintendethtoslimingi, ¢ og
exerted by cbfifin Fahsamﬂtag&% éoheen@ixhdl Hikdn s, Exg, Eﬂéh?olaﬂ&éazaorﬁlas@l oses a

four-stroke engine rein | i'nder evolves at an_elliptical
traj ect ory,de%m'geci ine DEAPA307, H§@78 185}%34@?659@0?’6@995%8?% AP %al ve. The
constructi %Hd'ﬁmglﬁ’i | Ot ttd] for GindehdcE Uhds tthe ﬁagioaé\@‘ﬁ) éuﬂate@b theSsiag¢lm tt ed by

its author). The piston, acts via its. rod a_sliding bearing upon an
el i ptildal mw ngpheqih@ P Ipistan, imprown eHiciency. (rRducs vibration apgl deficallences hi gh

friction angdyegaihdigionand d}egghi By lebolVRE G &uns 0 the MR Whil OF ah @ARPHE CE. WO
2011/ 024017PCT/ 182009/ 00690
without using a crank, in reciprocating motion.” The other above indicated
constructions typically have similar pufposes. _

DE3907307 discloses a four-stroke engine wherein a cylinder block revolves inside

20  a rotor, which is complicated, has a small resource of the valve system, and a des-
balance with the revolving system including movable parts.

US6279518 discloses a four-stroke engine having a valve system and a conically
shaped rotor. Fig. 7 shows a conical rotor with an elliptical groove, and a series of
pistons followers inside the groove. It is a complicated unit with substantial friction

25 losses, which has a limited operation resource for its loaded parts. The construction
does not eliminate the side forces exerted by the piston upon the cylinder walls.

RU 2143572 discloses a four-stroke engine, wherein the cylinder block revolves at
an elliptical trajectory, and the inlet / outlet system includes a rotatable valve. The
construction is complicated and difficult to balance (which is admitted by its author).

30 The piston acts via its rod and a sliding bearing upon an elliptical housing. The place

of contact with the housing experiences high friction and heating, and thus will have a

short operation resource.



2 Fromthe instant inventors' point of view, a nore advanced design of
OPRE is presented in US6161508. It describes "a radial-piston engine of
rotary twwe 20fyd2h@7ki nd having a val ve system conpri si ngcapsidowo@dodi sc
rings arranged in intersliding relatienship, one of said rings being

stationary while the other one is arranged to take 5 part in the rotary
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I ntensive deéﬁl&t%ﬁéﬂn@( Bowkver g%é D85 certaBEHEWPARE b Emfthtons USCR DafivAd ¥ resol ved
in the present invention. 20A reciprocating rotary engine is taught in
US4334506: foretrake engiayi havingza eyligder teskl isvplviag ardquad apd impedling awvater- mani f ol ds
for air inl Eésh@ | il éz%@ i ' fid&@lshord N€ DI OCk
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of the engine, taught in US Pat. No. 4334506, more difficult.




15 pistons; rollers attached to the traverses and springly depressed

agai nst the rotor; oil tubes with end bushings; oil supply and w thdraw
nmeans; twsopbungers di sposed in each tube form ng a seceod/gzapwechiée t he
tube's sidewalls, essentially |ess than the first gap. The plungers are
attached to the traverses and opposi tely novabl e, also including through

throttling chanpel s, out S h 20 the
bushi ngs, an"§t RV/&W%‘EP}A@E{@E 'ﬂieﬁd‘ Qﬁ Wnaﬁ%ﬁr#a?élgglge?}%ﬁﬁgt edttube

si dewal | s, owhjugh 12n200M ﬂq@ametamoaﬁpﬂamsatamplwst thet im-tgpnk:alsfqupl yf neans and
Spaces. wi t FOTE ot U8 SpRTIRETEn HAeigrite BRERPe Liedh SR dri, 7o ™
forces, i Spﬁiﬂi’n?arﬁif vitcversal Tixkonbtagtive éckhubueprqudebé‘orckahstgﬂawbsmt‘!pme t aught
in USpten |'i cation No, 11/ 827595 has 2 rtand he r ot or
i o e S el e
absor bl ng e b¥dmeat 0 nsei | @as aaam on e
power takeoff i carrlle LAOI’] each ,]f*@ ! eli u{es ‘Hr Ioad
char act er i §1108 demopsEatiag “f#"gta g"gﬁge? Y] ?retsﬁlce% &S 3" Ici ency of
that engi n@:ea%ﬁho’ihM%Bﬁ(dxﬁEth‘El’dEank&lV&bﬂ'éx@ﬂe To over corre the ment i oned

dr awbacks of_the en e iLn I cat n inventive
t wo- st r oke oﬁa%&éf%grpg fugn ]y%ll Q?%/ﬁg ’sl?eg% Nl r?’emcorpo%dggyﬁgéem%
2011/ 03401 §Reibsds B&%%%G&bﬁsﬂe plpppised ehgne that cdmpr(sesrp cylider blody/ | i nder

bl ock inclydin geves, ,palrs of (S n the
sl eeves anéf‘%b’?ﬂgs‘? sleqvs andh ‘E)P@t‘m%éﬂ’?? 8‘#*}‘ “%lta“r o&B&?‘E‘S’ lQé\&n‘Jgaane conpri ses
gui di ng beahidhggistoss ﬂevmﬁmhglae@iﬁmcmhédntbusﬁomchaoﬂ)ar situated rierkenrthdihe shaft

each havin er surface fay ed curved rotors’
transver se%ﬁﬂ%g’sa“a ‘?de?%?.)é E@Pmﬁﬁzﬁer‘i/xﬂg‘?“é‘ﬁa“ el g“rl Y &B&fowgont al part
the rotorsphavgosed @ﬁameﬁcataa%melmc(pammmmms@j mvgrsemtachndvcedhd ine. The

engl ne conmpri ses rses a annit, n t he
pi st ons? EQE:‘FP“P’r’QJ %ga‘ée'sfgﬁ{‘f&?"é‘ﬁﬁ Pre?;ﬁed SPOLT ?’sﬁ rg{rér)§ g{)oper ating
with the cenesawas eraarbnmrgsdoﬁr lsriml)aaxﬁtt\aithdrznﬁ nfelas; e\mgphlegerd\dxsi)@ed imce between

t he concaved an onvex rt ons | r.ovi h The engi ne
conpri ses §ﬁﬁ5‘p‘8€‘? PeE gﬁ?nwg"gdﬁl P ? 3 8waefsb?ss?}%ah ?’35\?/‘3‘%@5&% Suppor t
bearings edgd gaﬂ.C |’Iﬂh€@ﬁun@&s&¥d ataaﬁéd huhhhﬁg:rsesapdilobmsnély muiviblagalser t he

i nner surfac he rotor as ocr the_traver h i rrpel l'ing
the rotor. oggl%ﬂrrgtﬂtngrc g\g?rg syrfages, fogﬁﬂlgcf"?éenh%pncr ng
ef fici epcy ,theSlbuTéEings’;laﬁH Mﬂa@hﬁurﬁéestfb@n@gl inernallspaze mwithi thetubodrdb\ealbngl ne

enbodi nent s are al s descrrbed rovi di 15 jpover var engi nes.
BRI EF DESC¥hish il e O%I'—ﬁ"@@ neaps ?'hs'lth ?ie'gihg;aggner al plan

vi ew of theneaﬁ§qmghed; (ﬁlﬂﬁilﬁmeammdmhgtetth‘e m&ﬁhlppaeése\wnletﬁeeﬂmmyrent of the
present inventiqgn. . . FIG |lb. ill Strﬁétfes aterﬁ.l Cr.08S -sectional view of
t he assenbl“é’&“seg@ieﬁeg‘"%%t?%bﬁl?'ﬂﬁml ey ismmare cRicisnt An K8 0f ¢ he pr esent
i nvention shgwn Fl G, 2a I rontal view
of the assenﬁ?‘é’ﬂveérl'g? ﬁ;%s‘gna%fcegglﬁf Kayeht mtthep%énté rrcgit eﬁng{?%R% h%? t he
pr esent2si n\¢ewdin tawbacks: the rotor has a significant size and weight, the support roll

bearings don’t allow absorbing high loads, which shortens the service lifespan

thereof. The power takeoff is carried out upon each 180-degree turn, i.e. the load

characteristic is uneven that also reduces the lifespan and efficiency of that engine.

30 SUMMARY OF THE INVENTION

To overcome the mentioned drawbacks of the engine in US patent application

No.11/827595, an inventive two-stroke opposite radial rotary-piston engine is



25FIG 2b illustrates a frontal cross-sectional view of the assenbled
engi ne, according to the preferred enbodi nent of the present invention

shown on Wo@u11Am4017 FIG 3a illustrates another generalpcpliBroyigeonf the
assenbl ed engine, according to the preferred enmbodi nent of the present
i nvention. FIG 3b illustrates a |lateral cross-sectional view of the

assenbl ed. Gagloda heGR.OTAbdpriS: b @yfillr BIoEk BidiheedTae4, TR oPpisiche pr esent

i nvention | I ustrat
of the engishdely d@n@fﬁ@i“ﬂ@"t @etsfﬁvﬁr@ﬁé;PP@gFgU%%@?’ngﬂc Osq(?%é;s% B@et o view
nventi on. QAN AAZARIKRET BdRRAK BORGAeBHT sharf b rois rolktsd bt s an

I sonetric partial view of  a nodul e of engi ne, accordi to.an alternative
enbodi ment thsf shaficeash dgving an drnep surfrce f°"‘ngiy acl P*qdwaq ef’?‘BﬁE vi ew and

a plan i ey ol AP afl A \isposEfRua) RipchiRulaRyUDR the mlbdn,rtﬂe foforan

al ternative enbodi nent of the present inventiogon. 5FIG  5a ill us rates a
front vi ewhaveroacayedsurfaceppriionsanads alang sheraeveriipe o The enging comprisss ds

according 4. vé’i%erseéll- isc\!?pﬁm@q}lm% o@fthet;h@o&r eﬁﬂittralv&!@ﬂfchﬂ&a FIG 6
illustrates a tront Vview and pl an view of a power . nstal | ati on_conpri si ng

two engi ne§0n‘@aéhheal§%‘m@"o?oop%ﬁ*“%ﬂﬁ theccongaved, perting durng, st Of r nat i ve
embodi ment yofehie AN Q e 'b@tW%@ﬂ {neRonchPédiaatcohvtx pofions %r&&lﬂ%rﬁﬁeﬂ s in the

drawi ngs gener y refer to the sane elenents in different flgu unl ess

ot her wilfe itke starci Thee@ngine CPPRES SUPRATY BERrings, gk wounled &Ry 9B f freral in

the descri | & basa Fic QR ré¥ingovBREFERRED
EVBOD) I\/EN'IR%*E&% §1qﬁl\ﬂ}ﬁ bgﬁ%s EAlhQnd1@des - bubifint Bhgable @ rdling’o
the inner surface of the rotor assoclated with the traverse, thereby impelling the rotor.
Other elements (orifices, etc.) are added, enhancing the efficiency, size, and weight of
the engine. Alternative module engine embodiments are also described, providing

15 power variety of the engines.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. la illustrates a general plan view of the assembled engine, according to a

20 preferred embodiment of the present invention.

FIG. 1b illustrates a lateral cross-sectional view of the assembled engine, according

to the preferred embodiment of the present invention shown on FIG. la.

FIG. 2a illustrates a general frontal view of the assembled engine, according to the

preferred embodiment of the present invention.

25 FIG. 2b illustrates a frontal cross-sectional view of the assembled engine, according

to the preferred embodiment of the present invention shown on FIG. 2a.

FIG. 3a illustrates another general plan view of the assembled engine, according to

the preferred embodiment of the present invention.

FIG. 3b illustrates a lateral cross-sectional view of the assembled engine, according

30 to the preferred embodiment of the present invention shown on FIG. 3a.

FIG. 4 illustrates an isometric partial view of the engine, according to the preferred

embodiment of the present invention.



Wil e the invention may be susceptible to enbodinent in different forns,
there are shown in the drawings, and will be described in detail herein,
speci fi c wokodioments of the present invention, with thepgndezmd/assding t hat
the present disclosure is to be considered an exenplification of the
principles of the invention, and is not intended to 20limt the invention
to that as ipigi9h "ifhstdesd Bl sgﬂﬁtﬁ:;pﬁﬁgl Vi swmoduné\opéngixer&c@drdagb@m ment of

the inventive engine is illustrated on GS. la, |Ib, 2a, 2b, 3a, 3b, and 4.

It is a twslepithrembpadimentaf "@fcﬂ?’fﬁﬁ%‘t‘i“@ﬁ“‘@hgl ne featuring oppositely disposed
p| stons novabl e tovvard each ot her, which npove .S esse Ff{ tf‘% converted
into the spi PG Agilystratesea figptoyiew and aoplan xiew Phhap F'Pﬁé“es?ﬁs?;ﬂ"a i ng of air

25 t hr ough pibie8 @8¢ctdink tohntdt@méativean®odiniehi (fehd pesetf infentibn. and with 1iquid
cool i ng. The engi ne conprises a hollow stationary cylinder block (1)

fi xedl y smoungresl 5a il@straRs adfroh Riedd and @pli efewabf fregingass@ibledofifoar r ear
housing (31) fixedly nDunte the h u5|ngs 30 and 31 are

. g. . |
coupl ed wi mpdpks aggasding to ana tE'Bgtf‘% Hﬁgd'gﬁmlf’?ﬁ%p%ﬁe@f ’(’ ? Ynd a bottom oi l

tray (33) rement i ed ele nts are preferab .30 neans of

casting. Theﬁgi gd usfrafes a,front ¥isw,4n lfi‘rﬁl?" H?Wtoﬁg PRNGH WE\%“ lcc)’t'}rcoc§ s"rg%lers or
sl eeves (4)}waerpinte,watlegksgnbled o fodr modulesactirding tolaniefnatiwdnybodimentt

coupl i ng. er enbodi rrents may include nore such sleeves. WO

2011/ 02401 PPI¢ PSSV HYFBE902 6 Two pistons (6) are slidely snug-fitted

wi t hi n _each eev Each AmR! & has a head
situaté opp@gﬁ‘t{"éﬁ‘iécfcd'c? ﬂ‘é‘“?%‘g ‘Eﬁgﬁwmgls el{e q‘?%%%'btlogﬁe ons gﬁ’gq%ﬂée y di sposed
Wi t hi n one differak agwres uél,esmhérhr&e 1stdpec1ﬁatistl& desariptioni Aqnewheintrpgised and | ower
openi ngs of the cg{%1 o |nsge|nsl{) g & o arentnS S facing each other heads 5 of
the pi st on&ugeahig %’8 Uitk e MRRAFIUTEEwal 1's of the sleeve 4 between
the heads define a comon chanber that can be a blowi ng off, or an
interm ngling chanber, or a conbustion chanber, depending on the phase of
engi ne' s oMBSARIPAON OF PhEREFERRED EMRODIVENROE JHle RNYENBIONs uper char ger
punp ([}2 illustrated), driven preferably by a belt transm ssion, to

e

i ntrod air into the chanber. The engine 10 conprises an inlet w ndow (B)
and out | et V\thdeme(lﬁ)ennmdaajbbmkwpsbledeinmthdé@mdifwgisyhmmm cating

wth an intake Chtﬁ? ﬁmﬁ",l “a}ma% l%gé[ &Qﬁﬁ Véﬂgg‘ﬁbwﬁngrﬂg bl ock 1

(see FIG f el as an orifice C
comuni cat |oﬂghevpréshmt ineemiba,nwelh the (ﬂbmndmmtlﬁt the ;ﬁcts)entfdiiclcz;uppﬁo bf air after

t he wi ndows B. urin - ower
t akeof f shﬁf"fs"fﬁ‘%ta" e?%?'%?t"ﬂ’eg mc%le%ﬁ?gmé"n ﬁ%ﬁ&é&ﬁ %H&p? telI[;degc\:tfpof t he
sl eeve0w timitthé ineedtioaits thptastilheiratediandnigsdribed hereini oned angul ar tur n. It

all ows achie th fficignt.of flllln e e entially
equal to 1. OXpé 792?“%03 g?f é’éve'&we e se'F‘a ﬁ%te% \ﬁeﬂﬁgd angenti al
di rection b, 3d)8b,sdndevdt issa G- snfoké hmersdleemhusﬁpn ndlgmhfeamidng ppmsatdly makes air

whirls in the sleeve, and npr ove ua of uel xture. The
cl osing or diSResGH npistgps trﬂ%vab\ﬁe E? dsﬁagh(?gﬁr &]yc{'h'émg?l “ch f’fgérlg brovi ded by
the pist ons;oﬁ/edeu i@ thehspirningoofethe ndtonsj alko featuhieg sheestraight bloBdng ofjair at i ons of

ot or mited tmpaRplingers vithfre e eciPf pF L s R bRRRE ¢ °" °" 7°

The engine comprises a hollow stationary cylinder block (1) fixedly mounted, e.g.

on a vehicle; a frontal housing (30) and a rear housing (31) fixedly mounted, e.g. on a
vehicle; the housings 30 and 31 are coupled with the block 1 by bolts and an upper lid
(32) and a bottom oil tray (33). The aforementioned elements are preferably made by
30 means of casting. The block 1 is the power unit of the engine. Four cylinders or
sleeves (4) are mounted pair-wise on the block 1 preferably by hot coupling. Other

- embodiments may include more such sleeves.



25The pistons 6 with their rods 8 are pair-w se spanned with a T-1ike
traverse (7) and attached to the traverse 7 preferably by neans of a screw
connect i ono(b1@3401rb, 2b). Due to the screw connecti on etThB®oy/eEs08 Wt h
the traverse 7, it is possible to regalate the length of rod 8 during the
assenbling by neans of a distance washer (12), nounted on the rod 8, which

al l ows cont r?{vb?ﬂsﬂ)n%f%é) @é"sﬁd& SHug TRED Wath GG sibbes4. Efch ﬁ&oneamh:ne conpri ses
four traverses hown on g As il lustr ted OE?FIG. the block 1

i ncl udes | ireds (§2Fack pistog %h@r%h‘?‘%’;ﬁ“&?‘e‘lm ﬁl'?fbs opy painpfi e, |'j gs 25
and openi NGtohsi6Rdiiatl %')ﬂlsprW\ﬁlﬂﬁﬂ)@hé BYslbeved Bl so J&t&h@lmls dre ifR@lguties an

opening (E) for noun a povver takeof f shaft 0 | ong t he
symetry a@mr@pd{%rmsgf 8 GOITGSEOslingcH Q?M‘F‘érri@‘%’ﬁ‘@ %ﬁéﬂt"ﬂg‘f‘ﬂ axis of
sl eeves s54. ofWQp%Q&%/é%&Q BQI/&B%Q%%MQO?&-EQMWQE&W&D!ﬂemﬂﬁed on FIG

2b, houses: injectors 42 43), spar Iu s 44 4 46 47 supply and
wi t hdr aw pldsﬁ%cﬁf%ﬂm'%@b? 1 thefirap be 8 Blosgn rminghing chanhieh &t or pi pes
(39), attaghumBhtidhembet, d@ﬂ)é’ndin@loﬁftheFHhQﬁsof @ é}f&hti%ﬁ.haus'[ gas pipes (36),
all installed on the outer sides of the bl oc |IIutrated n FIG 4). 5
The shaft 20Thesengineomprigesn convertional superchargse IP“TP (a?fd' PR d

pref erabl y pdufers#p tyod beld §fdnflifort 18 intiatlod diP b M8 Santlr. lThé Ragiat ock 1,
shown on FIG 3. Tﬁ’e shaft 20 extends thrqugh the housin s 0 and 31. Seal

cuffs (195) campriyesan inlet wisdew oB) vandnoytieh avindomy DB anagdp dndie siggee dngi ne
conpri ses tc\ﬁﬂesgbmﬁﬂg?ﬁ%lﬂhhﬁicétﬂ@wmpﬁ{ infakE QhsnnkilE) aAden @iﬂ&lsﬂ@ﬂm&d on 10

the shaft 20, and fixed thereon Sweferabl y by dowels. The transverse axes
of the rot &G)sma‘il%m&iestﬂ%éc(s%& degree angle in relation to each other.

Each pair of i ﬁE&@ﬁdexﬁxénti%ﬁ@Elbé\kQﬁhwéxﬁbrm&@ Oforhhiniédting Withagie €XPp! ai ned

bel ow. The | ner surface he rotors 16 and 17 has a cylindrical shape
havi ng an ichanagl Bﬁﬁéﬂﬂn|00ﬁlﬁﬁh)éé%SWWrﬁé“@FeﬁthﬁﬂéMrW 18 ¥ ved |ine
of a cly ‘356%%} ' '9 &Empr&he&fraepomébﬁ%mfﬁmi RedelsdHiRA vetoWw. MEikik cal

surface is generatrix noved along a predetermned, Cassini |ine

of a clos eGnhajlp@ thpaﬁlbngcgf the| sleevem with|4 freth #F parion \dyringithenmenfiansd)| o
paraneters., @axﬁ&‘ﬂ"‘ﬁt dws Iaﬁuew”?g the Qoéfh@ieﬁlbtf?i'ilu@{ﬁé A68c ¥ b&astafly t he

rotors, in i front part a peripheral concaved surface portion (M is
made (pref ¢aeabtol.0ni|led out), being formed by the aforesaid curved Ilne,

preferably, ?&.&Q, th bl %lsﬁabmsngtaﬁgneh@t%nég uhﬁd@caﬁ&%aﬁeeﬁdewanb two ' own'

traverses 7 (upper an lows taking off power fromthe shaft

20 at @fch oftheciegred, which additionally snakies air Whitls d erideens. fagd dmpronessiie and
smoot hness é]rg;llt% GFS:% ! Qg‘ lﬁlel)lp@r’ﬂ% ?&ln% or'%p?l'uﬂé 8tht HindoWs RamiaBRh@ment al

equi pnent a nave Wheel (23) are secured on the
shaft 20. MBefarifise Crare plovided by therpistons ﬁéluemgthne mqvw@ent zsthgx beslaeve 416, 17, 18,

19 29: 2L Budiond s 4RSIHERLEH, dodlep ot SHAGIC, ek bead By uRORIGA Stat i C and

dynam c balancfng, to avord or significant suppress vi brations during
oper ation @fmbmtmgledempmca“}i@r&PMQQlﬁﬂesm@ﬁhFﬂGmeSb each traverse 7 has

a_protrysi Onnﬁf%smwg 01 GBI e PRPS/ide GPAnnSA WARGT- e thvérsk @M@ POT L1 ON

capabl e"of coo0 renentl oned 30 surface he rotor.
attached to the traverse 7 preferably by means of a screw connection (F[GS 1b, 2b).

Due to the screw connection of the rods 8 with the traverse 7, it is possible to regulate

the length of rod 8 during the assembling by means of a distance washer (12),

mounted on the rod 8, which allows controlling the extent of compression. Thus, the
30 engine comprises four traverses 7 shown on FIG. 1b.

As illustrated on FIG. 4, the block 1 includes lids (25) and a plurality of through
openings (J), which lids 25 and openings J jointly form a cooling jacket. The block 1
includes an opening (E) for mounting a power takeoff shaft (20), extending along the
symmetry axis of the block 1, and perpendicularly the longitudinal axis of sleeves 4.



The protrusion Ais so positioned that during operation of the engine after
its start, there is a predeterm ned cl earance between the surface of

pr ot r usi onoAoENMd4dine surface M preferably, of 0.5 nm Phe/1prood/neeséon A i s
used to provide the start of the engi e, as described below, and is not
operatively used after the start. WO 2011/024017PCT/1B2009/ 006902 8 As

i1 ustrat edn@miékGl, dpict@Peh RIGALS! Hi6usés: NafectdrsN@O41,43/a8AN@adt plags nounting a
slide (11) of a hydro-lock. The hydro-| ock serves, for taking. qff inertial

| oads appl (&*%46.4hesupply snd iwithdeaipipesi for sooligg;ligHid Gg’ééﬁ?fﬁ& gild'a'ﬁ'ced by the

MoVi Ng t r a¢sinsGioPPiles (39), BithMBSt mdah$ mﬁm&{' Bs (3%, afl@ eHauft@ds piped S
11/827595. 5A cgni\;}g?\td?g)nal sup_ponrlta b?aari ng ?Og(lzgf a slai p%gsrptp;pe in

preferred &fdadiipgied pnihe avisnsidespithe bloskd (¢ QN FIG. §hi ch bearing 10 uses

liquid &rictyshaftPeSs rdtatatily RioRhted bR theehIBAd, MBS sippertnpE@RRbEAYPr i ses four
support bearings 10. Each sT’ngper bear i n% 10 conprises ag %}:er al
e e

cyl i ndri cafwikbeagnesdhd) and &} Danstalip imtheiblagk IpshpwngndFIG:

i nsertion bhekRRE! WRREK tHRoudhEe B0 @hd BUSEHaD BuPABRER/ @4y afeOmbsntever the 10
inner surface of the rotor 16 or 17, inpelling the rotor, and thereby
conver t i ng it houpiagsr30mpddhent of the traverse 7 into rotation of the
rotors. Thi stie/fiinecoBases Blo BitRIMhGAT iddhitaltb@rsQR6Y @idi (OT) Mbuntbidesie! engi nes,
since it is capable to absorb high strike |oads while the rotational speed
of the BeatherthaB20. pathfed thetern oreferebly byalovshio Rsransuries, @es o fhfer

enbodi Ment $orh@Yard! dispbs28 20'aN-ddpvR gl inSEREGK ko BEMN bth&S - EachSpalihef
configuration of traverse 7 perm_ts arranging the point of interaction

bet ween t h&rayessesy isgsepciaipd witheneof thegotorsas FxRIAgd BeloXas in the engine' s

desi gn of USrHelihfe sadice dffthd toidis 16 Bhd 17 BAUCHAinticI bipd havih@ai h@edear i ng and

all ows reducing the_size of the rotor. The rod 8 and traverse 7 have hol es
4 e Pharsdrd

of predet ePPsraion e formed by o Aredetesmingd]y gyrved bee phay Y% Dre used for
| ubri caki oRreRiibderBbilitEnt e RAEY dyNEdicalurfBQAS feHbl 6 8 derratit fovdd, the rods
8 are supportably enbraced b,ybg%l di I’l? beari ngs, (pref erﬁbg of a slipper
type), w t BloRe wrredpicprined GrysiBilie of gSlasehtype dartigplarly, 29 sHipse ofangyak at i ve
linear rungiilGuitabld'Sararhdibrs £ AGishewn Bf FIG!aD, 64 etoufisehfidg obeahiofge Each
gui di ng bearing _preferably conprises a casing (26) and axl e- pushi ng (27)
i npressed fH@Beiith ity GontalcPEY B petipheral | qopcaved, surfagce) pjtion olit%d in the

lid 25 25 Eefablyl Millddy ot Veing formfed ByNhe Glsiedfll aftvédSlis piilératty,| ah st at i oned
on the block 1. e guiding bearings absorb the |oad pro_??ced due to
i nt er a@Pi ofllipse- ¢ Fachsiofs i orplraisi asepsiated With fve vy draeersesuf (URPEr 3 rotors 16

and 17,  anghydrihi ARKQUMiNg S8 ipdRerOfrdm hiRS shaR 20iaf Bachvd-dUpfe @ite of thed @ the
orifices drilled in the rod 8 and traverse 7. The progcess of fuel injection

i s regul at sepfipincrpagingefisstiyenpesiang praogthnsss of threfetg FOPERMi t  ( not
i 1 Tustrated)a paflofXERAFaQipflbmdrdit qRpmemRiFe RYBAAdNERve I)6f PAGLrusi on A

of the traverse 7 plays an inportant role in the engine s operation. \Wen
the engi ne wheelj @3k arst wpurpd ontthe shaty B Refose dnstaflation inty the gngine, thesi ti oned at
any Wos201ikiR3dQ4 7 PCT8) B?Q&Z%Q@ﬁ 98%re assembled into a single unit, and undergo

static and dynamic balancing, to avoid or significantly suppress vibrations during

operation of the engine.
As illustrated on FIG. 3b, each traverse 7 has a protrusion (A), having a convex
spherical surface in its lower portion capable of cooperating with the aforementioned
30 surface M of the rotor.
The protrusion A is so positioned that during operation of the engine after its start,
there is a predetermined clearance between the surface of protrusion A and the surface
M, preferably, of 0.5 mm. The protrusion A is used to provide the start of the engine,

as described below, and is not operatively used after the start.



9 angle within 360 degrees, causing the upper pistons 6 to shut the inlet
w ndows B, and preventing air fromentering the sleeve. Therefore, the
rotors l6wendiilodsdiFl G 1 b) cannot act via the bearingspt@/mBmOwthE
traverse 7, and hence cannot inlet ai8 into the sleeve. In the other words,
the engine cannot be started w thout the protrusions A 5 Besides, during
rotation of LOgsked on F %Bd?lﬂm&rétfﬁagﬁngﬁgﬁﬁﬁéﬁi%r&h&th@ ahsag i ngs 10
with the rotors I's possi eading to breaka&e of the engine, which is
prevent ed t(}yl)tdﬁe hwretlm!fs iTha hydro-lockfseres fortaking gftirertial laads 2prifgdhie the

| ndependentyyy, e doiROSIHidiPRIsGke (r8MRES by fhe Aidink fraviriCundREgistbisav er ses 7
W th pistons eari ngp descend o gravitation 10 forces,

t aki ng out Itsmelaﬁmwaieéﬂ ‘émr%l:lésﬂéﬂﬁ t he protru5| on Awll neet the
count ergart Qlppbit BedrAk 2165 (of ¥ <R § hefcired bbdBmbRSSs €ngagement
and di sgl ace%e%\) @e%ﬁ %1 p8£’ %rﬁsgg 6?6? op g%e?nwl E‘%I neet Wi ndolﬁv\}? B. The

engi ne opemaguoted ;en P@hI‘UWQI'SQ s7eéV1P¢1(5§Ea"PB 1021!)535 diguidafiigtion.. Thus,sing ¢ ¢ e,
the fly- Whjaﬁlt ferfed Qﬁﬁhﬂr&nﬂ%@éﬁé&&%ﬂﬁbe%?&u%p&ﬂ wedtisdsdR. SIUeh GRppef- 9., 15

el ectro- st alr-starter | ck-starter, etc.), and conveys the rotation
via the shd)ﬁ@ﬂ@dotcomph@s poexersalglingsialibpshing, an m@nﬁ ichtingical piry pndia

suppl ement %vomwe%mondﬁlﬁﬁéﬁetw@ﬁr OpitNexRerisl |btusﬂ1ﬁg'i tiveiyodlls bia@ thé ni on 21

drives the supercharger at punps air into the sl|eeves, for exanple, under
pressurld ofinnes surface BT K@ rotorl 6 orTiT; impsilingthe eotera ARk thereby. arveRing Jhe ¢ he

pur pose of GIRANeHA I th udvérQTRio FHAIA!JFULrdId.C THA) tyﬁ@ambahh@n 20

engi ne, whose cran ers have a simlar pressure created by its

pi st ons. \Wprdvides atliablerngerationeof diesst engings ginge it7is gamable ‘%P@Pﬂ’n‘!}g@s‘%‘ means of
the pro”“% OSvhfle B rd cbtﬁontar & Sfihe/ beariil in‘odohswo@dmm control s
the intake o alr an aust of ases | ary operatlon of the

rotor 17 i ﬁmvmotb«rremb@shmeats may utifjee WQ&%’FF aﬁ%lapozsb%%a% ion, the pinions 6
are situat edTh% Jn?%m‘dﬁ bt @Ree BYeRhitsPHAnSiRg thelgotht lof hrﬁéradﬂoﬂ@@%&e&x and the
outl et w ndow e

course of rotatioh, the rotor via the rotru3|ons A
di spl aces ttheeropsir sndbihe beasingrlfl lavwes thap evas st engine’s designiof HSJA(RE¥5openi ng t he

inlet w ndq}‘vt\ﬁ-{n %uce (fe?ttheWo?fQWo%e 8in aﬂ@%ﬁéﬁd"r&fmﬁ% fRlsiRl of ader

pressure is in I nto e sleeve. 30Thereafter he rotor drives the
bearings 10otooviEhedod Bend;isprsrse ddawe resaf prodpfempingssiges (hewa puFIG-i3bkt ¢ he

et oA bk ARkl or b o g e g, L1 e, W LT n e

addi ti onal egree turn, or| s own on FIG 2b) is still
open, tXat alkdopicttd i FKg tbhéuesrp@se&erezsumomblaewérﬂp%w gHiding beasings r with the

filling co I s aligned
tangenti al IE{E/’e e%b?)ﬂ{%f %?@gg?ﬁé %tﬁg@m%%l&mo%ﬁ%g %E@%/%ng gg/8856902 10

sl eeve, an dperativesineahiryminingg Busathe enging insdudas elgbhaaﬁ@g fbgarings iBaetker i ngl i ng
of the fuel gu?du{g %ﬁ?ﬁlﬁrﬁmferably comprises a casing (26) and an axle-bushing (27)

impressed therein (reflected on FIG. 1b). The casing 26 is mounted in the lid 25
25 (FIG. la) by bolts, i.c. the casing 26 is essentially stationed on the block 1. The

guiding bearings absorb the load produced due to interaction of the support bearings

10 with the inner surface of rotors 16 and 17, and simultaneously guide oil for cooling

the pistons 6 via the orifices drilled in the rod 8 and traverse 7. The process of fuel

injection is regulated by a conventional pre;programmed control unit (not illustrated).
30

OPERATION OF THE PREFERRED EMBODIMENT

The protrusion A of the traverse 7 plays an important role in the engine’s operation.
When the engine is in a stop position, the rotors 16 and 17 can be positioned at any



In the course of 180-degree revolving, the pistons arrive at the upper dead
point, conpressing the air in the sleeve. At a predeterm ned point,

precedi ngwbheiwvppar dead 5 point, the pre-programred cortraB2idsoeends a
comand to inject fuel into the conbustion chanber of the sleeve. At this
time, the fuel-air mxture is ignited and the engi ne begins the work

stroke. Fromthi.gs. nt, an i.nc es | S

per manent | fn%'F é”é‘gm%ﬁﬁe%fh“é’ Gure @gﬁﬁfeglpggoﬂégﬁl%ﬁuﬁ%ewl{tlﬁﬁ%&g%tﬁn %ovvn, whi ch
p][ es?]urg v|@%iitﬁng(r)ﬂinsfran$n§riagndxel:ﬂedvc.aﬂbcrs@rez thearetors 16 laed % (BIGadb) bushi ngs

of the bearin .1 e de SS 1.0 ' 0 fa.d otor 17
and di sengﬁ@'@%% ?‘:‘g ! tﬁ%?ﬁﬂ'&?@r’]&%’%& e?ﬁ?gefsg zv%npgghé}%%ﬁq% tga?rﬁgﬁoﬂrlé s inner
sur f ace. kAIsIEERNAﬂiI thE ofhbB@bid/HiNg Engifie canAbtt ter started weithput thi @ratresiens Ave

t wo- strke engi ne can e di ed du . such nodul es
can be ss&?ﬁ'ﬁﬁsdsi"mgomgg%gggﬁé‘\%grsﬁ §Ia%‘rjmr{9d’u Leuq%en%{%%%e?"e&m;%ﬁé P%J"tng#ln can be
assenbl ed i10twithathp eoers i pessiblel Ehdiog tocbregkages pfihe seging, avhichuis pravented e engi nes.
20FI G 4a shows an inventive nodul e engine (EM, which essentially

repr esent s%’éfﬂPfaHr? 1°U%Ne above- described engi ne of the preferred

embodi ment s ARkuthé ergimdis Ghutfdo®B, inependebtly 2m theXipsitiges, of 3btorsaléoand 17The nodul e
EM conpri se

a cylinder  bl.ock (6 it h. . ' td . I
4), upper aAMdURPS Ve%?/%r‘?&(%§§?s]%maqwh$eﬁ"éﬁ1\éﬁg§blﬁ ?é?éaéj P%ﬁﬁ’gé %eatrl{’rﬁgz ((ag\éss
(hgvi ?ggcasjmg;l, Zﬂciﬁg‘ld;a)d{eeafowshdngeaiah):e,am the uprptrabiono Ag wiild eme®$ the our pi st on
rods (identical to rads WO _traver s. 4) (1 [ 7
each assen‘ﬁf’%‘gewr?ﬁ“‘?%ﬁ %) gt %ﬁsm}?rgeﬁ{o?@g‘lg(t?%& pﬂ]{égggssl %@%‘g‘%‘%a‘t tgﬁ%e;zgpoh
bearings (iditphicérndt of the pisens 668 ofidhingahemlchsireiob8d wi t h one traverse 64,
(dent 1 oal ¢ Shetnefe Sptrsehas Ut (b= pi6y, .25 8. 8895, (koo () O

: on a)” and’a - whee

(i denti cal Atctdrl imeyhthe fly2deel Z0Bepinsravdbang, afrivemn by ab@u@zldemdumﬁég? units in
an ' '

OB PO o OB PRy Gy L B
t akeof f shab ttheslors 6 &rdy 1 Whaeell therpiniom20f afca wnpplknsampd eguipmyntf dniveeach nodul e
VO 2011/ 02 ABHBE PrbBeRBoBs Prion RS AR ALbefn gtk s stieh ARy L 2 ST
f our - modul ahesigivess forleramplenuintiér-prassiure of b gilriekG foné . SThi$ pressare rimgerinde ei t her
as a whol e Ul L vorGhe inkdsdSHcdrllialsdiOiid £DSnEE AR RR: IterftGhmblshs ¢ N ough
20  engine, whose crank chambers have a similar pressure created by its pistons. While
rotating, the rotors 16 and 17 drive pistons 6 by means of the protrusions A of the
traverse 7. The movement of the pistons controls the intake of air and the exhaust of
gases.
Exemplary operation of the rotor 17 is shown on FIG. la. In the illustrated
25 position, the pinions 6 are situated in the upper dead point and shut the inlet window
B and the outlet window D. In the course of rotation, the rotor via the protrusions A
displaces the pistons toward the lower dead point, which causes opening the inlet
window B and outlet window D, and a portion of fresh air under pressure is
introduced into the sleeve.
30 Thereafter, the rotor drives the bearings 10 toward the upper dead point, which
bearings shut first the inlet windows B, and then the outlet windows D. At this time,
within the additional 6 — 7 degree turn, the orifice C (shown on FIG. 2b) is still open,
that allows filling the sleeve 4 with a portion of fresh air with the filling coefficient

essentially equal to 1.0. Since the orifice is aligned tangentially to the sidewalls of the



The axes of rotors 65 of two adjacent nodul es being assenbled are oriented
at a 5 certain angle to 'each other. For a two-nodule engine (identical to
t he one dweoitmediiabove in the preferred enbodi nents), themBrgheisve 90
degrees; for a three-nodule engine the angle is 60 degrees, for a
four-nodul e engine the angle is 45 degrees (see FIG 5a), etc. For the

enbodi nent sRRQME, flersé Fhirfidg of filewalsdbEntdhdih@ R Naemsihglth oteg s may be 10

i nposed in a predeterm ned order. For instance, the 45- degree angul ar
di f f er ence alfaMxWE- | rposed between rotors 65-11 and 65-12, between 65-12 and

65-21, bet wegng,03surdel ot 1¥b-fpred Zevolink, Rd ffﬁﬁk@ﬁ‘s Srvedt dB dlp&'? -dkdd point,

Al ternatlvel y, the 45-degree angul ar di fference can be I nposed between
rotors 65- TompressigEthoair infhe gleais. @ a predgtgmnipes posnt, Mé%eﬂé'éﬁhwpifzdea d 65-22,

and bet ye é dontt6N Gt sérfdS afcorfman®@Uinfect Mgl o thée angl e
dlfferencerbv\glgltg 6@@%8 de rees divi dg ;'o,n', V\hergﬁ? the angle

di fferencecb@bmc*!ﬂﬁ@ef@ﬁ geever ansverse axes is arranged in a
predet er m neg; gdGhe, Rl ﬁﬁﬁaﬂr ﬁh&ur@% %ﬁﬁed and-ﬂi@edﬁﬂﬂbﬁe@ﬁls AR whR stieiee of

several volunes of e.g. cc (1n some specj al
enbodi nent $rey s moment, %mcr@wgd m;egsmfp‘efmfrorfgﬁ?mlsz@m@em P@%"&Eﬁ’i e 20 250 hp.

FIG 5 exefz@la@ef luktﬁ i %Hélﬂé/%ﬁ He\WhutTBSM, ewﬁaglp&@s&éwvm {8 pstial 61Rd of 500 cc

and power 250 I ncl udes a conmon shaft y-wheel . H, front

housi nd0( P)tTaV"mﬁ-’d7 W!'é‘?s %Wm@ bushingsof therbeprines 14 t%b?\é?"’?ﬁsl"sd( againgkthe may
conmprise ' kunePlurkdl€ of Fbtornﬁdéh'd%ls%ﬂggeseﬁe %%Elb@@ﬁom@‘ﬁ%vem BBhMthe K' 1S a

positive integer nunber starting from2. FIG 6 25 depicts a sanple power

i nstall atu@wowmpwisytfmg two four-nodul e engi nes EM each of 500 hp ("k' is
equal to 2, 'n' is equal to 4). The two engi nes EM each has its own common
t akeof f shaft L. The two takeoff shafts disposed parallel to each other.
Each of t hAKTHRNGFFIVEHAMBODIMERMIS abl y t hrough a conventional clutch (not
shown) ,;5i s associated with a power takeoff gear (S). An insert housing (Q
i's mounted between 30 the two engines to accommbdate at |east two rotors of
t he adj acent Alerdatively, B inveativefyoestrgkengine£8n beephodied asrpamerile; 874 4 ew of

FIG 6. Th%u}ngért@fl gt@fx'n?&i’ulé hQihe Udsefibied o a more powerful module engine,
| which in turn can be assembled into a power installation comprising several such
module engines.

20 FIG. 4a shows an inventive module engine (EM), which essentially represents a
half of the above-described engine of the preferred embodiments illustrated on FIGS.
1a, 1b, 2a, 2b, 3a, 3b, and 4. The module EM comprises a cylinder block (61) with
two sleeves (identical to sleeves 4), upper and lower covers (62), within which four
guiding bearings (63) (having casing 26 and axle-bushing 27) are mounted to guide

25  four piston rods (identical to rods 8), two traverses (64) (identical to traverse 7) each
assembled with two pistons (identical to pistons 6); and two support bearings
(identical to bearings 10) each assembled with one traverse 64, one rotor (65)
(identical to rotor 16) with a power takeoff shaft (L) (identical to shaft 20 — not shown
on FIG. 4a) and a fly-wheel (H) (identical to fly-wheel 23).

30 The number of the above-indicated units in an ‘n’-module engine is determined by
multiplying their above quantity by ‘n’ (wherein ‘n’ is a positive integer number
starting from 2).

The power takeoff shaft and the fly-wheel are manufactured separately for each

module engine depending on its power, i.e. a two-module engine would have a shaft



may use either one or two engines depending on the required power. Q her

I nstallation enbodi mnents may utilize different known types of takeoff gear,
and dif f evenpliand@ingenent s of the takeoff shafts. Such POSHBLUI0HDIOeS can
find application in 12 heavy |ong-didtance and open pit trucks, |arge
buses, tanks, escalators, small vessels and airplanes. WO

2011/ 02401 2R wWhEI0&ieRAO fdm1thodel Mk WSolémodidé engibel. I at moltishodulee opposi te

[l udi ng. SpeiintiR ahath 41 B TR Shet 2,800t A 8 ot o bt ca 1
shaped sl eeyfscteE@@ach iidriigoughenventidealeluiches. an i nl et wi ndow and an out | et
A T b
cor r espendié@in/angRiBileaticathérn Fowe tio-amidale iengink didakieal ne theamd dexritledex haust
glh? 32»? La ];gl%{yg B? Ié{nef,pn%;‘en‘%h Setm%ggimegt%)c,: Qhé) Iansgtleo Ps &? gégrllges? forroadth?erégmg‘dutl]eead
engine the angle is 60 degrees, for.a four-module engine the angle is 45 degrees (see
FIG. 5a), etc. |
For the embodiment shown on FIG. 5a, the angular difference of 45 degrees may be
10  imposed in a predetermined order. For instance, the 45-degree angular difference can
be imposed between rotors 65-11 and 65-12, between 65-12 and 65-21, between 65-
21 and 65-22, and between 65-22 and 65-11. Alternatively, the 45-degree angular
difference can be imposed between rotors 65-11 and 65-21, between 65-21 and 65-12,
between 65-12 and 65-22, and between 65-22 and 65-11.
15 Hence, for a ‘n>-module engine, the angle difference would be 180 degrees divided
by ‘n’, wherein the angle difference between the rotors’ transverse axes is arranged in
a predetermined order between the rotors. .
The modules can be made of several volumes of e.g. 50, 100, 150, ..., 500 cc (in
some special embodiments even more) for engines’ power from 25 to for example
20 250 hp. FIG. 5 exemplarily displays a two-module engine EM with a volume of 500
cc and power of 250 hp. It includes a common shaft L, fly-wheel H, front housing
(P), and rear housing (Z).
Generally, a power installation may comprise ‘k’ of the ‘n’-module engines
described above, wherein ‘k’ is a positive integer number starting from 2. FIG. 6
25  depicts a sample power installation comprising two four-module engines EM each of
500 hp (‘k’ is equal to 2, ‘n’ is equal to 4). The two engines EM each has its own
common takeoff shaft L. The two takeoff shafts disposed parallel to each other. Each
of the takeoff shafts, preferably through a conventional clutch (not shown), is
associated with a power takeoff gear (S). An insert housing (Q) is mounted between
30 the two engines to accommodate at least two rotors of the adjacent modules of the two
engines, as shown on the bottom view of FIG. 6. The installation, shown on FIG. 6,
may use either one or two engines depending on the required power. Other
installation embodiments may utilize different known types of takeoff gear, and

different arrangements of the takeoff shafts. Such installations can find application in



to the rod, each pair of the pistons slidely disposed within one of said

sl eeves 15so0 that the rods facing the upper and | ower openings of the

cor r esponstongiigleave, said pair of pistons being opposi telruBiosemody
nmovable in relation to each other form ng a cormmon chanber defined by the
pi st ons' heads and a portion of the inner sidewalls of the sleeve situated
bet ween th [ d ri tioned on
sai d cylin qﬁ%%ﬂwagéi 8?0@&“%@% %g%égge’%@giggégﬁgigﬁk¢¥%§?§runn|ng

wi thin saldmgunmmug bearings; a power takeoff shaft revolvable in relation
to said cylinder block; two substantially identical rotors fixedly nounted
on said takeoff shaft, each rotor having an inner operation surface forned
by a predetermnedly curved line of a closed type having a transverse axe,
the transverse axes of said two 25 rotors disposed substantially
perpendicularly to each other, each said rotor on the frontal part of its
outer surface including a peripheral concaved surface portion nade therein
along said curved line; four T-like traverses so nounted that pair-w se
spanning said rods attached thereto, each pair of said traverses pair-w se
associated with one of said rotors, 30 each said traverse including a
protrusion, having a convex spherical surface in its |ower portion capable
of cooperating with said concaved surface portion during a start of said
engi ne, and a predeterm ned cl earance between said concaved surface portion
and said convex spherical surface of the protrusion is operatively provided
after the start of said engine; and WD 2011/024017PCT/1B2009/ 006902 14
four support bearings, each said support bearing coupled to one said
traverse, each said support bearing includes an external bushing capabl e of
operative rolling over the inner surface of the rotor associated with the
traverse being coupled to the correspondi ng support bearing; 5wherein said
rolling capable of inpelling the rotors.



2. The engine according to claim1, wherein said sleeves further include
orifices of predeterm ned sizes and have predetermned |ocations, said
orifices womumizeate with the intake channel. 10 3. ThepemgBreyesmeey ding to
claim2, wherein said orifices are alisgned at a tangential direction to the
sidewal | s of said sleeves. 15 4. The engine according to claim1, wherein
sai d predeterm ned clearance is 0. 5. The engi ne according to claim
1, wherein said guiding bearings ar S sl pper type. 20 6. The engi ne
according to claim1, wherein said support bearings are of a slipper type.
7. The engine according to claim1, wherein 25said predetermnedly curved
line of a é’i’?)%lé‘éf'-type Is a Cassini line of a closed type, preferably an
elli pse],c orhan oval . 8. ]'cl'he engi ne according to claim1, wherein said

engi ne further conprises . fouy .slides of a hydro:lock, and 30each said
traversé ha‘sAéWﬂ‘ég?'fc%P?%'ﬁé%ﬁf‘f%?’ymﬁ"ﬁlﬁe HBPIEME slide. 9. The engine
according to cl aigatbnaryheiaid Blaild inchdiingand istaked chanaelersbani exbaustie hol es of
predeterm ned sizes, drilled therein, and used for |ubrication and cooling
sai d support beShaAgs.

four cylindrically shaped sleeves, each having inner sidewalls, an inlet
window and an outlet window of predetermined sizes and configurations,
10 made in the inner sidewalls at predetermined locations, said inlet and outlet
windows correspondingly communicating with said intake channel and said
exhaust channel;
four pairs of pistons, each piston having a rod and a head situated oppositely
to the rod, each pair of the pistons slidely disposed within one of said sleeves
15 so that the rods faciﬁg the upper and lower openings of the corresponding
sleeve, said pair of pistons being oppositely linearly movable in relation to
each other forming a common chamber defined by the pistons’ heads and a
portion of the inner sidewalls of the sleeve situated between the heads;
four pairs of guiding bearings essentially stationed on said cylinder block, said
20 rods are capable of operative linear running within said guiding bearings;
a power takeoff shaft revolvable in relation to said cylinder block;
two substantially identical rotors fixedly mounted on said takeoff shaft, each .
rotor having an inner operation surface formed by a predeterminedly curved
line of a closed type having a transverse axe, the transverse axes of said two
25 rotors disposed substantially perpendicularly to each other, each said rotor on
the frontal part of its outer surface including a peripheral concaved surface
portion made therein along said curved line;
four T-like traverses so mounted that pair-wise spanning said rods attached
thereto, each pair of said traverses pair-wise associated with one of said rotors,
30 cach said traverse including a protrusion, having a convex spherical surface in
its lower portion capable of cooperating with said concaved surface portion
during a start of said engine, and a predetermined clearance between said
concaved surface portion and said convex spherical surface of the protrusion is

operatively provided after the start of said engine; and



WO 2011/ 024017PCT/ 1 B2009/ 006902 15 10. A two-stroke opposite radial
rotary-pi ston engi ne conprising: a nodul e including stationary housing
means; Sawetatimary cylinder bl ock assenbled with the lrowaBngyomass, said
bl ock including an intake channel andi4an exhaust channel; two cylindrically
shaped sl eeves, each having inner sidewalls, an inlet w ndow and an outl et

wi ndow of predeffmf Kipped b§ir¥n?§, cadtsabPipp &t békih® BSupledRd Oné Baid kevergper
sidewal | s at predetermned [ocations, 10said inlet and gl;%] et w ndows
cor r espondi ngl yeashsaidriupeart begring includss an priemlcbushing qarable of Psraffvexhaust

channel ; two pajdifgQveP bt ilhes suffie bftheSlofdt Adéiattd vath e tanetsabdignd sit uat ed
oppositely to the rod, each pair of the pistons slidely disposed within one

of said sl eevescwleﬂlﬁfaﬂ'etcﬁ@”?@@s“&s&m?upper_ and | ower 15 openings of
the corgespondi Qﬂeréih%ﬁu%uiﬁg%é}ﬁm@bfinﬁkuiag&Ie@&%rstI ng oppositely linearly

novable in relation to each other form ng a conmon chanber defined by the
pi stons' heads and a portion of the inner sidewalls of the sleeve situated

bet vieen t 1o, fRAtlgine according wlgfinRakhsrell gui ding_beari ngs essential Iy
stationed on saic C¥Tinder 20bl ock, sai d rods capabl e of operq}ive | i near
running within said csleguesdifergher include orifices of predetermined sizes and have

predetermined locations, said orifices communicate with the intake channel.
10 |
3. The engine according to claim 2, wherein
said orifices are aligned at a tangential direction to the sidewalls of said

sleeves.

15 4. The engine according to claim 1, wherein

said predetermined clearance is 0.5 mm.

5. The engine according to claim 1, wherein
said guiding bearings are of a slipper type.
20
6. The engine according to claim 1, wherein

said support bearings are of a slipper type.

7. The engine according to claim 1, wherein
25 said predeterminedly curved line of a closed type is a Cassini line of a closed

type, preferably an ellipse, or an oval.

8. The engine according to claim 1, wherein
said engine further comprises four slides of a hydro-lock, and

30 each said traverse has a nest, arranged for mounting one said slide.

9. The engine according to claim 1, wherein
said rods and said traverses include holes of predetermined sizes, drilled

therein, and used for lubrication and cooling said support bearings.



bearings; a rotor having an inner operation surface fornmed by a

predeterm nedly curved line of a closed type having a transverse axe, said
rotor on Wheofwvgmiial part of its outer surface includi n@CTIREOY/Hveo2al
concaved surface 25portion made thereiSn al ong said curved line; two T-like
traverses so nmounted that pair-w se spanning said rods attached thereto,
said traverses associated with said rotor, each said traverse including a

protrusion n X I C s lower portion capable
of oper au{}%ﬂ“’ &ogﬁgg&%}%s@ﬁ%@“@%é% %’%Sin rface portion, wherein a
predet er m ned cdmadxﬂamluhm'gween sai d concaved surface portion and said
convex spheri cal sursia%g OLO 218%§rusi on is operatively provided; said

engi ne further conprisi na"y ’024017PCT/ | B2009/ 006902 16 a power
t akeof f 5shaft revol whhgonsqrpg&ndeoblmkb@mhlmwty they heusinghmeass.nggidreans of

sai d nodul e, wherei r])lo&l tor I ggh%nmgggg‘h Qstrcmngakeoff shaft; and
ra

two support bearing, eac‘r"uclu 'Eﬁpla?a 0 one sal verse. each said support
S5bearing incl udes anwexdemhIIyoshaﬁndrﬂpe%spa@hélauhgmradtTWﬁéls,racnllhTth over the

i nner surface of the r (’g‘gr er e| 8153‘;,9“5@ Iokng Qx%mm% Qfizek A& 11 ng the

rotor. 11. A two-stroR op e Tadi a rotary- on engi ne conpri si ng:
conﬁguratxons, made in the inner sidewalls at predetermined locations,

10 said inlet and outlet windows correspondingly communicating with
said intake channel and said exhaust channel;
two pairs of pistons, each piston having a rod and a head situated
oppositely to the rod, each pair of the pistons slidely disposed within
one of said sleeves so that the rods facing the upper and lower
15 openings of the corresponding sleeve, said pair of pistons being
oppositely linearly movable in relation to each other forming a
common chamber defined by the pistons’ heads and a portion of the
inner sidewalls of the sleeve situated between the heads;
two pairs of guiding bearings essentially stationed on said cylinder
20 block, said rods capable of operative linear running within said guiding
bearings;
a rotor having an inner operation surface formed by a predeterminedly
curved line of a closed type having a transverse axe, said rotor on the
frontal part of its outer surface including a peripheral concaved surface
25 portion made therein aiong said curved line;
two T-like traverses so mounted that pair-wise spanning said rods
attached thereto, said traverses associated with said rotor, each said
traverse including a protrusion, having a convex spherical surface in its
lower portion capable of operatively cooperating with said concaved
30 surface portion, wherein a predetermined clearance between said
concaved surface portion and said convex spheﬁcal surface of the
protrusion is operatively provided;

said engine further comprising:



10a plurality of 'n'" nodules, said 'n" being an integer nunber starting
from2, each of said nodules including stationary housing neans; a

st at i onarwoeyliimngar bl ock assenbled with the housi ng meaossz@d/doedéoCk

i ncl udi ng an i ntake channel and an extsaust channel; 15two cylindrically
shaped sl eeves, each having inner sidewalls, an inlet w ndow and an outl et
wi ndow of pr edej powerikdof siiafsre@idehbiaappopted aibismntallyrbydie housing meamsner

sidewal | s at predeternjned, | ocations,.sajd inlet d_ou t . W ndows

cor r espondi ngl y°‘g_6'ﬁilﬂb‘;a“€‘at’”?’?f§‘"v§?‘pﬁ°t8'éﬁ’ﬁgiyﬂ%§8ﬂglﬂ%%€e°§rfga%ai d exhaust
channel ; 20two gairs of pistons, each piston having a rod and a head
situated oppositely to the,rocg each pair of the pistons slidely disposed

wi thin one of sfOSUPPeIL peringy, epqhgoupleil 1 one spid FaYgrEHECh spid s | ower
openi ngs of t hebeafihg GEMRIBS iah ExBekae bashigaéagalileiof opérafivestadlirg beer iz opposi tely
linearly novable in relation to each other formng a 25common chanber
defined by the ignerisyriece ofthedatosng a portion of the inner sidewalls of the
sl eeve sit uat edwhatineaa rélhisy dpasleof impellipgihesotof. gui di ng beari ngs
essentially stationed on the block, said rods capable of operative |inear
running within said guiding bearings; a rotor having an inner operation
su[face foﬂﬂwwst@kegﬁﬂﬁ{t@famamh pifsﬁﬂeﬁgulie/aﬂ.ﬁﬁ'smfg: of a closed type having
a transverse axe,_ sai otor on the frontal part of its out syrface

i ncl udilfg a per? plyEaliy °£:(5‘ﬂ<5’5\9§@5’§6'|df HICBC%?‘I ﬁ'ﬁehﬁ‘ﬂ%&fﬁ?ﬂé\g?ﬁo&f ghg sai d
curved line; twacH of daiEmbdudsahdi@fings0 nounted that pair-w se spanni ng said
rods attached thereto,, said traverses associated with said rotor, each said .
WO 2011/ 024017PCT/ | ESH0% Y HRNFNE Means;

a stationary cylinder block assembled with the housing means, said

block including an intake channel and an exhaust channel,

15 two cylindrically shaped sleeves, each having inner sidewalls, an inlet
window and an outlet window of predetermined sizes and
configurations, made in the inner sidewalls at predetermined locations,
said inlet and outlet windows correspondingly communicating with
said intake channel and said exhaust channel; '

20 two 'pairs of pistons, each piston having a rod and a head situated
oppositely to the rod, each pair of the pistons slidely disposed within
one of said sleeves so that the rods facing the upper and lower
openings of the corresponding sleeve, said pair of pistons being
oppositely linearly movable in relation to each other forming a

25 common chamber defined by the pistons’ heads and a portion of the

" inner sidewalls of the sleeve situated between the heads;
two pairs of guiding bearings essentially statio;led on the block, said
rods capable of operative linear running within said guiding bearings;
a rotor having an inner operation surface formed by a predeterminedly

30 curved line of a closed type having a transverse axe, said rotor on the
frontal part of its outer surface including a peripheral concaved surface
portion made therein along said curved line;
two T-like traverses so mounted that pair-wise spanning said rods

attached thereto, said traverses associated with said rotor, each said



traverse including a protrusion, having a convex spherical surface in its
| ower portion capable of operatively cooperating with said concaved surface
portion, wbeoaimn@7predet erm ned cl earance between sai dpconszegdocser f ace
portion and said convex spherical surfiface of the 5protrusion is operatively
provi ded; said engine further conprising: a power takeoff shaft revolvably

supported substanti aﬁﬁvlérs@%ctdﬂﬂnghﬁﬁ&hﬂﬁmﬁmmgaQBn\%aisﬂwﬂ?ﬁduhﬂ‘ﬁm inher ei n each
said rotor of the nodul es nounted on the takeoff .shaft: .10t he transverse

axes of said rotors lgmexnostionsanthieofnperafively cooperating witLsaidconeqved ot an

angul ar difference egpale fortichd Whetefagredettinine@éledidnce Betwaer @iged in a
predeter m ned order between t he rotors; and two rmltiBI i ede?é 'n' support

bearings, each sai d ngayed surfasa pertign anst saidegnyex sehgrigalsudage #f ey or se,  each

sai d sugport beari ngprhigidhde Sperativelyippévided; bushi ng capabl e of operative
rolling over the inner surface of the rotor associated with the traverse

bei ng coupl ed t &rid enginedusthes SORBISRE support bearing; wherein said rolling

capabl e of i npel LiNg dikEisRIfEvolvally subfortclREbsRMBAIlEbyARE Rouding@ndas Cl ai m 11,
wherein said power takeoff shaft bein

) \ ng perforne asa%ole unit. - 13.
The engi ne accopfsaiigmedyles) ‘Hh‘?ﬁ?‘&f?@ﬁﬁ'@l‘@h“éﬁ?'ﬂ“ﬂ%%é’?o‘l" &Bihe shaft being

di vided 25into pReds AR, connected to each other through conventional
clutches. 14. A power Installation conprising a power takeg gear ; 30at

ff
| east tMo engi nth tepsverserxeg of snid roserpphithe madules beingidisposed e FAFhiOther oun common
takeof f shaft, saind cOmmfertik@gldl t50fdesresl diviass) ‘anariinged inal to each

ot her and assocl ated through a conventional clutch wth said power takeoff
gear. predetermined order between the rotors;

and

two multiplied by ‘n’ support bearings, each said support bearing coupled to
15 one said traverse, each said support bearing includes an external bushing

capable of operative rolling over the inner surface of the rotor associated with

the traverse being coupled to the corresponding support bearing;

wherein said rolling capable of impelling the rotors.

20
12. The engine according to claim 11, wherein said power takeoff shaft being

performed as a whole unit.

13. The engine according to claim 11, wherein said power takeoff shaft being divided

25  into portions connected to each other through conventional clutches.

14. A power installation comprising
a power takeoff gear;
30 at least two engines according to claim 11, each engine having its own
common takeoff shaft, said common takeoff shafts disposed in parallel to each

other and associated through a conventional clutch with said power takeoff

gear.



