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ROTARY- PI STON MACHI NE *cooooz* The present invention relates to a
rotary-piston machi ne conprising a housing having a cavity, a rotor
recei ved iWMO®H®9%ousi ng, which rotor has a rotor axis and PGINPIIMREMY
surface, inlet and outlet passages in comunication with said cavity, one
or nore vanes radially slideable received in slots in the rot
extending radially fromthe io internal durface of the housi nam "Hmm,ﬂ r
axis, and at | east one working chanber being part of the cavity
defined by the internal surface of the housing, the peripheral suffee of
the rotor and the side surface of at |east one vane. The rot
~machine is a thernodynani ¢ machi ne, which by some nodificati QMWﬁMWmHm"We
utilised as conbustion engi ne, heat exchanger, punp, vacuum
conpressor. The rotary machi ROTARYBRISTEDEMACGHING several units*@poad+i n
,series sq that the machine principle is used both for the conpressor uni t
and the conbustion engine unit in a super charged engine. is to be
stat ed t hi sThapresent Haentiprelgesto ragipidommachine @qlanu@naﬁnow BAYHIE & he
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ool o aith o e S g ing FSind R RO pR S s MR DhE wankiof St biRd
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gi nes haveg, 4 ¥ 8fhe erolr afi@ BRTRd é&ﬁrce%‘f&rﬂe&f oﬁ"efx‘;aé%o”bus“ on engine

conpri sing an engi ne housi ng havin anber, which receives a
conti nuously rotatable rotor and |nIet and outlet for conbustion gasses,

i's known froft e3Pl §199nacﬂ_ﬂﬁ% if Qit%irnbéww@hﬁ}i&h@'\ﬂﬁcﬁlﬁb's@ﬂéhﬁﬂkﬁc@ﬂ@ns
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ext en Ing s | el v n are
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vanes are amnithmwedclwgmmgam i ia tabe sfated cthis eayly that thietrbtary wechike pismp
Fotating, tRaichafl R thatde ok @ SuBRhedd o EARH Bk M SRARE BB 000 -
are novi #g daenﬂaltwr&@wﬁmwrand inwardly in the sliding slots due to the

fixed support to said crank p| n Thus the one set of vanes will act in the
one part of _the cavit

a/ ne conbustion GB r&ig% ile the other
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bl ades are Bvifirycensysption al |y radi al I y outvvardl y and i inwardly in

sliding slots in the rotor in accordance with the above descri bed engi ne.

The . . . . . . “ .
A prior art combustion engine comprising an engine housing having a working

30 chamber, which receives a continuously rotatable rotor, and inlet and outlet for
combustion gasses, is known from DE-3011399. The rotor is substantially cylindrical
and rotates in an elliptically designed cavity, which comprises diametrically opposing
combustion chambers defined by the surface of the rotor and the internal surface of the
cavity. The rotor is designed with radially extending sliding slots, which receive and

35 guide vane pistons that are able to slide radially outwardly and inwardly in the sliding
slots. The vanes are articulated connected via a connecting rod with a crank pin, which
is further a part of a journalled crankshaft. When the rotor is rotating, the piston vanes



vanes are also here in their central end supported in an eccenbgigichofabgs: -
shaft stub that is fixed. However, the vanes are not articul ated, but are
in the opposite end PivotTable is journalled in a bearing provided

peri pher al waod/4se26r ot or. Punps and conpressors of the vane HgpROSw@OE SO
known. US-patent 4.451.218 relates to a vane punp having rigid vanes and a
rotor that is eccentric supported in the punp housing. The rotor has slots
that the vanes pass radially through and are bei ng gui ded 20 by. On each
side of the sliding slots are_seals provided. USypatent 4.38S. 873 shows a
rotary engiaiemsvingiadighyeutimapdly tapd inwasdly e thesliding slatpdes to tofingdesppert or
pump. Thi s (gRgiJRrSR PARSTIRR 1RCGRIYe! bvatBiiILkt iPhebnk Pﬁtt ofthBYBRISY, 1 ef thel gi d
vanes are passin es of th rior art

radially through. 25 Further exanp [ e
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i nvention igppbSitddamibee a rotary-piston engine having a high efficiency,
| ow fuel consunption and | ow em ssions of polluting substances, |ike 30
car bonnohoxi de, nitrous gasses and unburnt hydrocarbons. Another obj ect
w th the prigSeatent 4¥&h2]1Dreveds haotaryost¢atieerpinediaving-tpiosihambereahd ne valves
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axi s being coin |de§1 W tlh thei@am s.ext endi ng‘v,cer%tﬁragl{sé/ t hr ough t he ﬁaw ty
of the housPHGIIH SKngIets i theTator in srspmmeswilh the 2Bave described &gins B8S 1 r om
t P ;a rotor axings arntbotheee ilnghﬁf cmmpfemd appsitddtittag ebdudiric kbﬂ&tléd'é}mft soebrdat t ake
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ext er nal's cgrpredsdbin a trashig pabligedfreripherhl mdheerotdrp descri be a cyl i nder

surface sector having centre of curvature io in the axis through the joint
connecting the vane to the control arm The jdea of this is that the tip of

the vane, &8RS #d Gopwpressers ofthegvang typgraas #lea kngum USpaterirdsts 1 d8gelaies toyny
tine is 10 DeadedfiaHaviny fidie vidsandal rofr HatB@cednti dsuppaied M thé pemgh not
touch the s}lljrfa%e Thi s Ilgke V\{lhlﬁ{ hbe di s%a%gd O%t hggl vane ti, durlgg
rotation of AU SROTPS for that the Ygncs phts TECaLY Msweh S reRAbe SHtPdce
whi ch i 20 appy. @ eaeh eidy of it dliding otk e sedlt erovidedsur f ace of the ~s housing
with a difference in the tolerance that is present between the tip of the

vane and the internal surface of the housing only. The tol erance between
t he vane tiygSenatent A385 872 shnwys sratiracagioe of the vene/ypy that carvbdusedgs moldrl as it

I's practi Catl,orﬂﬂ'éscsiopl)lepl{nﬂi; rﬂ?alfseoﬂet a]sfi?asaan%é&icrfd-&haﬂté(d fcﬁé(lflﬁﬁtaatﬂlﬁnﬁqu?di ment,
e

the arch length of the cylinder surface sector, zo and us the thickness
of each vanagdjvangrarepassigdadipllydemeayic rel ations, i. radi us for the )
cyl i nderssurface sector, the distance between the central axis of the

cavity and the axis through the joint that. n t he e control
arm and th%“@%?é%%‘%@ﬁ&é@ﬂofPﬁtqecf{‘@osﬁi?‘gﬁgﬁgqu 5@@92(@?1;%32 of the
cavity. Wen these geonetric conditions are present, an optinumdesign is
obt ai ned camdsing. that, the vane tip.at. any zs ti is tangent,to the.
“nternal s pReodebdith ek RCinyetiofds Riofd prdfe FebBriERt he Bt dRish o or
and t hi s entffidiemsytiowifiid! chmsuatptiontand law lermigsions of pdibting ssestantes didcei ngs.

30 carbonmonoxide, nitrous gasses and unburnt hydrocarbons.

Another object with the present invention is to provide a rotary-piston machine of a
compact design, i.e. small machine displacement volume and small overall volume in
respect of power output.

35 _
In accordance with the present invention, a rotary-piston machine of the type described
in the introductory part of the specification is provided, and is distinguished by that each



ttis to be noted that the thickness of the vane can be | arger2gvathgatt 2002
getting any effect for the sealing against the internal surface of the
cavity. However) if the thickness of the 30 vane is | ess than the optinmm
a tangent vobhovmati p of the vane agai nst the internal surfgegnadooidogsocavity
will not be obtained in parts of the revolution of the vane with the rotor
and a sealing on the vane tip will normally be required. The thinner the
vane is in respect of the optinum the Bonger will the area that the vane
tip is not tangent to the internal surface of the cavity be. 35 In sone
enbodi nentvent is artigulbted sonnertddeabiont Py v Yeonseadiofg coptavisnbendésin thhie tip of

the vane \?ﬁlge Ba'ﬂﬁ ph%ﬁ%gﬁﬂ"eﬁ “ﬁ?ﬁ’ﬁ?@d ﬁxh@smf"ﬁé a? ﬁaﬁbﬁ?hé’in%éoxh&ﬁﬁxﬁem i ng

means pro WO 991 4 on t

‘face of t itk %@xmt@wgéﬁvﬂ% thyaggisth Fﬁa‘él%@ﬁhﬁ ousing, Mduch 3K $XNEAal

surface ofpabdIR] Gathidnd-is bphce@ BParbirbMahé RAS dxis, %B&t}ﬂe'rét?)r fopetbdmbiug the
provi de seal If?’ﬂ neans. be en the vaq,gasl ots. . Be rotor and at | east one
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internal sutdrppist@f mhblen® €iis caigbencbrifresspe6t P BemBhstion Hgihasethek witheur ot or
where the surfacels are tangent to each other, alternatively in the area in

whi ch t hey™i REBPESOIPEEERA ot her. In order to mininise the wear of the vanes
and inprove the operating lifetinme, sliding bearings can be provided in the

slots in thgy regé’élgho edifvald tﬂJ fx%'eaz[ @Hﬁgeﬁgﬁ%%‘fﬁg ﬁécl?or t{?a(ri‘&'cg?t?é oteaaﬁtﬁﬁ}geab' €

bearing inse per me
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the rotary$sH 8¢ Eﬂ‘n‘g?ﬁﬁéﬁlﬁf'?emé%ﬂ%rspéf%‘? s 8312:6%6? {B¢ SWFACE- WHE ch i s
co-rotati rli}le\MvﬂhbetM@pl@@éﬂ%&ﬁ&b@ﬁn@ﬂﬂdﬁlﬁh%tdﬂ@rﬁftﬁ@ﬁé@br&nd@ﬁllgﬂax@&hﬁes pondi ng
to the concteustl on
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in the rotor pro centri and a
bearing. ZBteond se;iécmmfathw@\rﬁydatm’ems sofalk asgt rsmracrtspam@mb}@ tm@ﬂkme accor di ng
to the invention will now be descrlbed I n closer detail with reference to
the acconp . draw ngs where: Fig.l sho pe ectjve view of one
enbodi ment‘gﬁ)g g'ch{aélﬁ’fn 2fowebls eﬁ’é’@ﬂ‘i"‘?fé‘tﬂﬂ??? g,t}stggcm%qr?a@ﬁ S&HY ne and
|tW(|2 adj.acedid thosheebisRicss o@eaz:hwaneambetsmae@fa tgb&n@tﬁﬁb&l&ﬁdr@nl & igiiiefor and
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iKe 1 eRRER R RSN AL BERRTRL B Sl Sopth iR RS B P
rot ary- pi stxanthragghi the jeiotthaticangedts tieivgn@tonthe cohtiel aemglarskthe idistancs r enoved,

; ) between the rotor axis and the central axis of the cavity. When these geometric

: conditions are present, an optimurn design is obtained causing that the vane tip at any

25 time is tangent to the internal surface of the cavity during the complete revolution of the
rotor, and this embodiment will be able to work well without use of sealings.

It is to be noted that the thickness of the vane can be larger without getting any effect
for the sealing against the internal surface of the cavity, However, if the thickness of the
30 vane is less than the optimum, a tangent of the tip of the vane against the internal
surface of the cavity will not be obtained in parts of the revolution of the vane with the
rotor and a sealing on the vane tip will normally be required. The thinner the vane is in
respect of the optimum, the longer will the area that the vane tip is not tangent to the
internal surface of the cavity be.
35 .
In some embodiments it may be suitable to provide sealing means between the tip of the
vane and the internal surface of the housing. Preferably is the sealing means provided



‘' 26 AUGUST 2002 WO 99! 43976 PCT/ NO991 00060 5 Fig.4 shows theg august 2002
rotary-pi ston machi ne according to fig.3 when another part of the housing

is lifted off and nore of the rotor appears, Fig.S shows the rotary-piston
machi ne aco@ssipgst o fig.4 when anot her part of the s housipgtgrmeoddobdeed of f

and still nore of the rotor appears, Fig.6 shows the rotary-piston nachine
according to fig. 5 when another part of the housing is |lifted off and
still nore of the rotor appears, i0 Fig47 shows the rotary-piston nmachine

according to fig.6 in which one of the halves of the rotor housing is
lifted off oaflk thface of the weamendithe seading amdays wppeering aghigstShe ntensaltsheface
rotary-pis vane unit
is lifted t8?9 p] E%w fiﬁ s?ﬁggfsngdéfgg%ftﬁnﬁty;a%o%e Sﬂltme@} r@kog‘g%ﬁ lg%regllrsn in the
housi ng in beéveam éhet\{a@n stats ntthe ekoreand lahleast pne vide dage oF &manecSq"arhng BeeaRduUSi ng,

Fig.9 showggai higo B@fn%deﬁ'b%W&nﬁH&ﬁhté?@al@&x‘fﬁedﬂf@% Hdﬁsﬁlgﬁng)thé ﬁhdﬂhbﬁa‘f' the | ast
part of the rotor IS renpve shows

1,.st.on chi ne
when anct h&prfggof tfmr%w%aﬁseﬁarfﬁ@g chrte%&fnmeaclr?@% alttmatiyEy e area
rotary- pi stpwhithehdéynigtesbwenesthotier part of the housing is lifted off so
that only the second end cover do remain together with the eccentric axle
shaft, ~s Fig.l2 shows the eccentric axle shaft, Fig.l3 shows the assenbl ed
rot or vane Innider formirimiiseght ese ftlanenpaatdsmpFog. thelopdranvsg Lifeeimensliding cor di ng

fig.! e h
the one habPRBRs BRIBE BB bk ACAhEN Ly RE LRaRE DA peiidow (o
rot or haeousiofigxdhangeable haaripg guseds orﬂlﬁtpm@mﬂ}’ﬂ?mvededw the, r038 Fig.l 7 shows

the lower half of the rotor housing viewed internally, 26 AUGUST 2002 WO

991 43926 , . . . : o)
In one embodiment, the peripheral surface of the rotor can intersect into the internal

surface of the housing across a sector and a corresponding recess is then formed in said
surface of the engine housing.

In one embodiment the rotary-piston machine comprises at least one compressor unit
which is co-rotating with the combustion engine unit and have a design corresponding
to the combustion engine unit, i.e. have a separate cavity, a separate rotor and separate
vanes, in addition to passages that connect the respective cavities.

20
With the object to stabilise the fixed axle shaft in the housing, the free end of the axle
shaft can be supported internally in the rotor proper by means of a custom designed
eccentric adapter and a bearing.

25 One exemplary embodiment of the rotary-piston machine according to the invention
will now be described in closer detail with reference to the accompanying drawings
where:

Fig.1 shows a perspective view of one embodiment of a rotary-piston machine in form
30 of a combustion engine and two adjacent compressors, one on each side of the
combustion engine, and like it appears when in assembled state,

Fig.2 shows the rotary-piston machine when one of the end covers is lifted off,

35 Fig.3 shows the rotary-piston machine according to fig.2 when the end bearing is
removed,



6 Fig.l|B shows the lower half of the rotor housing viewed exteghatupsT 2002
PCT/ N0O99/ 00060 Fig.19 shows a principle view of a second enbodi nent of a
rotary-piston machine in formof a conpressor, or punp, having four vanes
accordi ng o dohagezenventi on, Fi g. 20 shows anot her enbodi mentpcfnNOIR00060
rotary-pi ston machi ne having four vanes in which the peripheral surface of
the rotor across a sector cuts into the internal surface of the housing,
according to the invention, to Fig.21 shows a principle view of still

-anot her enbodi ment of the rotary-piston machi ne having one vane only,
accor di ng Fig.4 showsthe mtamyrpisteammachine azosteg figakwhen enetherpatiobther t hat
SUPPOr t's t P&yt iQNifRQ R indinfork Bf {HE$BGF hpithrst he cavity of the housing. 15
Fig.l shows on erﬁ)odl ment of a rotary-piston nmachine 10 according to the
i nvention. However, it is to be noted that this is an enbodi nent of the

nmachi ne t hatg § shoxsRE P 1RE-PtoRmAEHTR Bdcofiin 1M 812 wikeh lanafher HAPoLHEPT essor
units, one on.eac?. Si d? of t.ge conpl]gétl on engine unit, and in which all
“units are BEUSREISHifTRd ofandstlimore pl'ihe TRIQT BAPEHISt ed 20 that the engine is
desi gned and manufactured with such precision that use of sealings are kept
at a m ni mnym e of lLabyri.nth sealings i-s consi.dered. Eurther .t.ests wll
Mt ot e A b Rt ptBrdife O o T englir PR o MR ot k
wel | wi t hobousireisilifgd offahdwstitimoare of tierotontppeas, except the bearings, which
are seal ed and prelubricated. The constructing nmaterials can be different
steel grades, but also plastics and teflon will be 25 well suited for sone
appl i catd ofitg.7 sheevs the aptrymiston maghinn pererding toddis. @ tewhich anefaf ghe halvaspfy
@perCharg%r@%‘wﬁ&ihgi‘slﬁ’fwldifﬁand'ﬁfi@rcﬁélguaﬂéuﬁi@cl‘éWéﬂ)ﬁ&?s,a housing 5 having

veral internal cylindric surfaces which surround an eccentric |ocated
rotor 2 where the power output part of the rotor 2 is 30 showi ng on the

figure. NoFg.8 ktadwd the reagipisioh madkliht acvoediantshial in whith 4160 PEWEIor vand aken

out directly. fro r ot 2. T ot.or 2 rotates about otation axis A
The hous: niis'y SRALKE sb B Sesond il 8t e et B BriSrefes iy e hsthe 5 ekmess
and ext er nadldidamf{d theraate shaft pidveled @usantriy i8 thelyousingt ead be manufactured in
two hal ves that are placed agai nst each other. How the housing is being
manuf actured is, however, a choice that has to be taken 3s of a man skilled
in the art Fig.9 sepwbesmaneristopynaghipa 3opslipgty figdgnodueh the lasi@aptef 4l - pi st on
engi ne 10 tatbi ReEmEGEri ses inlet passages 3 for fuel and air m xtuxe and
outl et passages 4 for exhaust gases. The individual parts of the housing 5
are kept together by neans of bolts extending through holes 13 in each
corner of Fhelhsiosvse sotarbipgstomhavhiferahephmdtis phhaff thdlousiigsis tigted ofS
constructed of are nunbered Sa to Sg. Thus s the plate Sa represents the
upper end cover and the plate Sg the | ower end cover. Fig.2 shows the

rot ary- pi sfFigl kestgiwscthé Gotanyeosto mgchioe fvhen bnothertpamiiod tlee hdusingoip difteé off svover
Sais |11t e Bl hBredoll SR el il Rt btk ARBAAG St My nal 1y of
tye end cover I's a circular aperture-recessed for receipt of the bearing
14. The bearing 14 thus ~o act as end support for the rotor 2. Fig.3 shows
the sangs agid 1 Dstdbweke etdentrRakiddarend bearing 14 is lifted off the end of
the rotor 2. Thus nore of the rotor 2 is appearing. ~s Fig.4 shows the sane
as fig.3, but where another plate Sb of the housing 5 is lifted off. Thus
nore of th&ig.03 shiows thpReeMmblednotos hassmit incltdihg Haeevdnepary| so the inl et
passage 3 is shown. The inlet passage 3 |eads fromthe external of the

engi ne housing 5 to a chanber 9a within the housing 5. That part of the
rotor 2 haWigitd shvevsthe esit kecoadidg toig. hd dishssgmpled an®the individunl phttaist rated in
fig. 4, gooné%léyéﬁs a first conpressor unit that rotates around 20 the axis
A In fig. other part Sc of the housing 5 lifted off and further

* parts of the rotor 2 appear. Thus a rotor vane Ib is shown that runs in the

chanber gbf“?@g‘;%ﬂﬁi@gkﬁﬁﬁ}g?ﬂgﬁ?‘ﬁﬂﬁ@g%Ji%dr&ié?ﬁaﬁy’f orns the conbustion

engi ne unit.

PN

Fig.16 shows the same rotor housing half as in fig.15, but viewed internally,
35

Fig.17 shows the lower half of the rotor housing viewed internally,



i 5 conbustion engine unit an outlet passage 4 is extendi ng and2d aadsstt 2edhe .
environnent. In fig.6 is another plate part Sd of the housing S |lifted off
and nore of the conmbustion engine unit appears. 30 In fig.7 is the upper

hal f 2a ofwd bessetor 2 lifted off and the vane unit 1 w thpetaooesReEtT Ve

vanes 1 a, | b appears clearly. The vane unit 1 conprises in the shown
.enbodi nent three conpressor vanes 1 a and three conbustion engine vanes 1
b. Each vane 1 a, | b is articulated cgnected to one end of a control arm

7 which is in the other end thereof pivotally supported in a stationary

axl e shaf Figl hshomsghalomenhalfibf theirstoBhessinpiievicdertermllyh t he | ongi t udi nal
axis of the engine housing 5. This is shown in entirety in fig.8-12. The
control arns 7 do not transmt any power, but provide for that each vane 1
a, | b, |F@gb?@hqwrsafm‘mmﬂewswqfraaeoom¢mbmilmadﬁ@ﬂa1ptamwmma@tme@xutwardly
|0 Quide forPof ke 2802 NI ARSPRUPCHAGSS 8RN0 R Bl gidnl 1 1 Che
rotor 2 so that the vane tips at any time during the rotation of the rotor
2 are tangent to the internal surfaces of the housing. The reference nunber

b denotes ﬁgzemtdhbmeaéa%(ﬁmembﬂhe t&awlgtbﬁ&nééﬁﬁﬁwabﬂg fb@t@hey\ant h
reference to ressor unit

et | oA Be et SO O AR e rgrs 2 Seuior s ity 4RRGTAl murteis b,

conpr essorthaRdusing) accbidinBtoithe ilventienyer part 2b of the rotor 2 shown after

the vane unit 1 is lifted off. In this figure the radially extending slots
11, which the respective vanes 1 a, | b, | c are running in, are clearly

shov~nhe Algftshdvereptindle vizxi ef silemott®r embodintenabf the exttgrpistog mavhitee

cavity ~ Wa?wgfoﬁeb&e}%|aggor§mggg@?%k,§m Oknd he rotor 2 extends in )

par al | el central axis the houST ng 5, but is extending A
eccentric in respect of the axis B of the housing 5. This eccentricity is

i I'lustrat gdg mﬂsﬁdvﬂ; tﬁemh@xctaqhﬂeamalss@paﬂgt& 18fcR cﬁ&@mfﬂ: inB¥s hof this
eccentr|C|t¥ @gh ﬁ ial novenent is obtained, or the forced novenent of the
respect i véaVihetha hausipg, | "¢ hwardly and outwardly in the respective

guidingsslots 11 in ~ s the rotor 2. Fig.9 shows the cavity 9 in the engine
20 T 11 o Higtbos o it oflerfiRistorcadhing [Badclia  thF imisphis' '

o Tn fi

Fig.l | gﬁ&m&evtehet ifitmbe n@naﬂthaotkﬂs is5y eaficdimeiief theamechisr thats assnibildd ed of f.
Fig.12 shoys &Eﬁ}‘;u?ﬁo%t Hi%ﬂ%u%h%g&%?réséﬂ%?ﬁg chfé fo]h éaEﬁEl'dQBﬂ% end flange

15. 25 Fig.l vane unit Is to be put on
t he stati WHbystion cagiigamit, gnd inowhish ell ypdgarecrao@ing. Elmher itigépbeaotedof a

fonb;lsszb Oﬂhﬂﬂ%é}ﬁglﬁ?@ %Féhtgxlikd%d rﬁﬂ&ﬁxtfé?&ﬁl’@ﬂ EHhNuck Bﬂéc&%m"tﬁﬁkﬂfse bf Geaﬂxlii@s I c L

ocated on each side .o sti,on engi.ne va vanes

LOCTbe) Otrg Bl i Sy Usg o kb it e A8 G ared R ot T I B

t he vane usvéal ﬂhls:mdsprsslﬂnabiy wilt atelesst borné applivations workswélbwithoutaedimgs

conveni ent__ t nt 1.0l Z.With diff Jnut ual |

di st ance f%‘fiqm Hﬁﬂgﬁ %tp) a%ggﬁ%%gealn s, yyhch gsengﬁlgd\/\ﬁné Hreﬂ}b&.cﬁ%.ﬁ' Tch Yy

cont rol areondtrictiog océeriads tadei chﬁ‘etbﬁt stbﬂitgrms,ﬂimﬂsb Ipdastiest andfteflemedll be a, | b,
c anq ea\gg ?EC&JSO?‘{CF?S lidRionet at e around the stationary axle shaft 8.

Further eac consists of an articul ated connection in form of
an 3s aade pin 17, having rotational axis C, that is provided between the

set of vanpge rbtady-pidton méckRi O MPré&sems iPFig AL 18a duperchéfedobidBlst i thgine.

The engine 10 comprises a housing 5 having several internal cylindric surfaces which
surround an eccentric located rotor 2 where the power output part of the rotor 2 is

30 showing on the figure. Note that the engine is omit a crankshaft and the power is taken
out directly from the rotor 2. The rotor 2 rotates about a rotation axis A. The housing 5
is constructed of a number of plates having similar thickness and external configuration.
The housing 5 may instead be manufactured in two halves that are placed against each
other. How the housing is being manufactured is, however, a choice that has to be taken

35 of a man skilled in the art.



MO 99/ 43926 9 PCT/N099/00060 It is further to be understood thas abdusa 2002
presently considered optinmal enbodi nent of the engine, there is a certain
' relation between the thickness t of each vane, the distance between the

axi s C andwbhessst s B and the eccentricity of the rotor 2 ipcFeepanbsof the
housing 5, i.e. the distance between the axis A and B. This is necessary in
order that the s vane tips Ibt are to follow, with predeterm ned di stance
and m ni mum cl earance, the internal surfface 20 of the housing 5. Further,
the surface of the vane tips | bt have to be arcuate such that the surface
cont i nuousThe fotdri-pistoroengdise 1 Gifigthet comptises iilat passages 3 dof AckaRainhixire

housing 5 w e L Lt Of: hS, } spl aced
a ong the S ChiRPistess: 3367 BaRus Bl ThPindRiabARERTL U nolHE KBk Kl =8

' rocki ng notegatbetbyoneasofibolts axtendiap thronghbelept? ingrchcamer pbthgdouting & t o
corres pondTh%ﬁF%}@aiﬁPﬁEﬁgqtﬁﬂ%e B&i%iﬁ’g’s@f‘s donBfuctdd of HRY RuMbeRAish® 94 THUE vature

in the axis e vane to the g}g\trol arm7. This is easier

* under st Sodthsyplaie dmpPrR§emts dhe uppep end ot sadrihepiate f g he lower gad 616U e descri bed
is also true for the conpressor vanes 1 a and 1 ¢ having their own

t hi ckness, _s rate di stances and curvature of .the va tips. is The

sur f aces OF’?{eﬁg“’Wé Eo?aag-gﬁt@pﬁn%ge E{)&Wo&é‘f}g% flﬁ'lgb‘étu‘f’ SIRIE Wasi g neans
for engagi ogver beisiliftedraff|Bysthis mcerp20 end beaniag Hduppewys. Interhaliysof thecandver , nost
preferred that .no _coentact occur b t es hus

DLt anl o sHT0t Bt R pBRGE eSS D6 B b AERE £ e e B

ti ps i nioneedss and/suppodfor thiedowedi gn. 20 Fig.| S shows the upper part 2a of
fiﬂe rotor 2 and which constitute the hub for power output, while fig.16

( ows the sanme part_inverted so that the internal cavity and the guiding
slots 11 aFigwvhshomsdhasames achedr exssplthatthe snd bepnag d 445 liffed gffthoiend 4iyhe n and
out of, capber IBeOMorSofihg rbtbr SHOMSpeafifg | ower part 2b of the rotor housing
2 viewed internally and fig.l8 shows the sanme part viewed externally and
with the respective sliding slots 11b for the conbustion engi ne vanes | b
and sl i di ngigs4 sHowsHesdnos ad fig.3Vianeshdre amothdripdate Shvef thedrqusmgSas lified 6£ff. 30 The

operation the engine . wdl now.b ri i iven wth reference
Lot . a0 it MBS Bl 3 B8RE 1 BBE B o, AR el B

i nventi on shoovws The odettnassagerd leads fremtths extgnal afdhpengisohousmg S tore dhamhersi de.
The rotor i: -t | i e A% Iy At j £ Lon that
the arrow q%%ilnctgfggéﬁ%ﬁé F in,g}.mi?gg\tﬁgﬁﬁfﬁg&r“o%agﬁﬁghggé}égg gt@g,tﬁjétlf]ogﬁtg npr essor
vanes 1 a, Pahde Habisallusiraiedhin g ioeasteiyias adysicomprsaoiornivthat ipialgsereind

ai r/ fueby mhetdgieat hrough the passage 3 and into the canber 9b. The suction
period starts when the vane 1 a is passing the inlet of passage 3 |eading
into the chanber 26 AUGUST 2002' WD 99/43926 10 PCT/ N099100060 9b and
lasts till I fig.5nexiothvapartfassfake hdnesirgasriifiedbftand Tidier pacie obthe rdter Zonpr essor

vane 1 a, which i {,e. tien, i .1 he

‘ sgcti on si §&FBF T{hﬁggg%rgrgrggées%br I,S%\I}\?nwgh%%gﬁﬁgi_ aﬁeéh\%#l%gﬁggggég&%%e{ ﬂ{éﬁgiéénse of
‘rotation cpasof thereor Adopmethe ypmbyititg erpimesunitrbrone thet dhambeh 8nin the

Conmpr es3or cécfixﬂﬂﬁ'siioﬁ efigiRB ¥Ritlalut18f \}?Jsséﬁf @ﬁ%%ﬁﬁ&iﬁg 3nd Reddb %o TheChARRRIenf2, the
pressure side of the conpressor vane a comences iIts conpression work,
while the opposite side comrences its suction work. Because the chanber 9a
taper in thefiglcheanoth@piat parsiaFehe’Roiing NRAGPHE bh@ nfRB BETBofBYd0E t he
peri pheral surface 21 of the rotor, a conpressing operation is achieved in
known mann&PEMRAERL e Panes 1 a are di splaced in the chanber 9a. 10

30 Infig.7 is the upper half 2a of the rotor 2 lifted off and the vane unit 1 with its
respective vanes 1a,1b appears clearly. The vane unit 1 comprises in the shown
embodiment three compressor vanes 1a and three combustion engine vanes 1b. Each
vane 1a,1b is articulated connected to one end of a control arm 7 which is in the other
end thereof pivotally supported in a stationary axle shaft 8 having a central axis B

35 coincident with the longitudinal axis of the engine housing 5. This is shown in entirety
in fig.8-12. The control arms 7 do not transmit any power, but provide for that each
vane 1a,1b,1c are in forced motion to slide radially inwardly and outwardly in guide



Furt her, passages are provided between the conpressor chanber %aaa@dbT beo2 -
conbustion chanber 9b in the conbustion engine unit | ocated adjacent to the
conpressor unit in the next "layer", as disclosed in fig. 5 and 6. Each
passage exyendbd@m the nost narrow part of the conpressor pehadeootsd and
opens into the conbustion chanber 9b where the is chanber starts to w den
out and forns together with the vanes 9b an expansi on chanber. The passage
or passages can be |ocated at suitable places, like in the body of the

engi ne housing 5 or in the rotor with the rotor vanes | a, | b acting as
val ves f orslbstltliinghd netari2esofthas|thervatteitips abanydone éaringrthereotation of the tpteér 2s t he

tlet of
conbust | oreRRaFRERe pai UL AW RN E TR 8RS RRHERLELS dfofs'di®

cor r espondéaegnisigtadantes whigh @vﬁuabar dasedhpgratenwithsferenes 19 figBmThrethepper

conpr essi Oébrﬁ&égga%n@?s 1ymgtunaa%elc§m89§noﬁfeﬁgme it bieis@oRiMdMls. The outlets

do, however, communicaté wt mal l er recesses 18 in the'rotor 2 for
i nst ant éne‘éﬁfﬁesi’?%ggB’rthBPPEFFé%’lRF@S?rr%the conpr essi on chanber 9a to the
conbusti on chanber 9b. Thus the outlets 12 and the recesses act |ike val ves

the ar oa. 110 Dot Revpiagc ofdnr i Mgl e saf b LR TGS

appr oachi nfigtreitbe pidiatly.exthdimgtstoes i hivelriclPtha nekpedtve wanessl al b, haarenpmmd

t hrough a [ i 0N b he
passage 4 ForPuflHoHE 8% ERcGAETRNL A 15 LGy R340 o i

envi r onen® of 86 hawsing 5i $he @ilbé efrtie raennbextends én parellel wdth the genirad axis Bsuppl i ed
to the conbrigkigisifh9! Bif 1§&téndﬁﬂ$&c@&h@ lﬂe@se%t ofth@ axis PSR tﬁeg&ss&ges upper apd,

| ower COITpI‘ESSOI’ unrt. I ments, here m € one

conpr essor Thisiecceatisity léhlhb“’i(ﬁ@lir‘n’éﬂgi Wosth etk asis mqu@re waohymesags 9f
omtted. Timgs &é@i@@htpfche&aaﬁl Rbvaaaads SBYiny@ oy tHefored aiciames: ofithd) 3s what is

d dt th t | 26 Al ST 2002
WD 90 43025 Beete Lo oletsomy iy BTSSR IRP P AR Buiding sk

enbodi nent thefrotda@. present invention. Like in the enbodi nent just descrl bed,
this includes a schematically illustrated housing 5, a rotor 2, but four
vanes 1 that are noving radially outwardly and inwardly in sli ding slots 11
recessed i Righshavestthe cavityrhia the esging h®isingss after dit algo therawienpprednertdei n t he
axi s B and.qg. pid t&rdiel surface 20 which the end surfaces of the vanes 1
nearly touch. The rotor 2 has an external peripheral surface 21 and rotates
about the rotor axis A Between the position Cand D is the internal

sur f ace20pfighibes sllisiotiger plaepart bOefithehowsigyliftdtssf. surface sector
correspondi ng substantially to a sector of the peripheral surface io 21 of
the rotor 2. Thus the conplete internal surface of the housing can

be~descr i bEg. Bkslidwsithe final éhdcoeet Sgf aftenheiptatopaot 6f is lifiellioffler sur f aces, or
cylinder surface sectors, not having coinciding centre axis and where the
snmal l er cylinder surface cuts into the larger cylinder surface across a

pr edet er m Figil2 shawsdbe sietenapy axle sbafr R dixed tromstptmatyCrdrftangs 1hhere the two
cylindey surfaces intersect, a type of valves are forned that effectively
stop back f| ow of gases. QDtI onal Iy, |abyrinth sealings can, be pr?w ded in
the housi n§issi3 shavidhe vane upit esmsemb! eéa%{l@n Biigto be n%enélmt@t@naweaac Het ween C

and D. ThesgHfE8 aﬂmeﬁﬁémeme Gaﬁé\del @&ikld@ﬁofi@ddnﬂﬂls@din éﬁg’«imdﬂa‘ﬁ@dbfaﬁd twvbe
respectl ve gt%ol i cation of tw 1 Wien t h %%e bel vveen C and D
e Per o T raBPieEt B Yands A8 10 Ocies Yethat e GF e RPRusan e vt ang
t hef per i phéba]EadlLBef aﬁ:mnﬂi]a:;ﬂi]wfs artitulste@ covinetted ﬁeﬂﬂg&ﬂé cdmrot Brend Tt er nal
surface_ 20 t t atio rotor 2 rqQtates in
the dir¥ct I\’@lhe?bntﬂe A% %ﬁlf g\%’tﬁw a? esgsgﬂ%fcgaesrﬁlﬁﬁ gchb‘? ‘f'?éwFﬂF%q passage |.
The next f airboge the respectivk coatrolemnisiVewith different munial Histance fopenehsetofs

. . e | ' Fect .
o ol ock 1 n P T e M W et Rod BB oot Pire AR BB e e

t he furthethmefrtémesda,lbﬁe and pachicontimbards’ tormotaippeumbihe spltienatry@nle( twel ve
o' cl ock i “slfléfGB'ﬁdrthc?'é&gl??et%??!&?es%oﬁh&?h?arf &ngl?ﬁ%&‘ﬁoﬂrf& ’Yﬁﬁﬁ'o?ﬁn here in

formof a pure pu onpr essor ne I1s ar to the
conpr esor agkegun Behﬁvaw@éat\wmlrm%@etb@n& provisled jbgtwesn th@mw%‘faneﬁ lasibdee
eccentri ci kyd and chbiesiamps 7cl es (cylinder surfaces) which intersect each

ot her appear nore clearly. The rotor 2 noves in the direction of the arrow
R Air is sucked in through the inlet passage |I. The air is drawn and
entailed by the vanes and is displaced out again through the outlet U 35




Fi g. 21 shows a one vane rotary machine, here in formof a pun®e AUGUST 2002
conpressor unit where al so optional sealing neans 23 and bearings 22 are
illustrated. The sealing neans 26 AUGUST 2002 WD 99/ 43926 PCT/ N099/ 00060
12 can be moey/mer6api Ng seals or | abyrinth seals. The bearipuy//R@eumnstbe an
insert of suitable bearing material, |ike babbit netal or bronze, possibly
teflon for sonme applications. The tip of the vane can al so be provided with
a seal 24 that contacts or drag agai nst $he internal surface 20' of the
housi ng. Between the inlet | and the outlet Uis s advantageously a sealing

28 provi dedt isgumites tabe ynderstegsd fiahing presenily gonsalessdeopiiare embedimenhalcthe ne

needs Coumeﬁgmwech&@t@a c&din ?éﬁﬁwbétﬂeéﬂrtﬂ@ﬁuél&eﬁaﬂo‘f@% VERE Sthé giskRge This
fig.21 ill ratesmgarhcular geonetri.c relations. that afﬁb for an

“optimal madkiHEn thiaxdh aﬁﬁﬁherﬁa%ﬁ?@?i.ﬂas WesimEl efdharaieichiniesnsshe
i nlt num ?f hfamﬁgsels&Meydldamgdten@eanheaﬂﬁlg\ua‘m@B%x@s@@@bs t inadsfalbzl that e al |y
omt contacting s con sea rinth seals, . are

" however “accé@pt gBﬁ gbz% a?at(?hb@%‘?‘l’ew ?E‘Hnﬁiglsif%??rfcﬁaé’r‘m’é{?rcil%@cge%For
havi ng a pantetrzisufacalof therhg:umgrﬁdannher,ahuswfacvﬂﬁt}retvaae tpdHitdave rodst on

basis of ggQ %ELJ éu‘é]%ﬁ&k Afe! sgﬁﬁce(%r “t‘mﬁ?xﬁélé“ﬁﬂl%vs s‘@ﬁ hftot eﬁéerﬁ?il R? vae tip

is deternn e distance rom aXl S e I nterna ace 20
of the housifitie lsausmlgeﬁ with skalé skearanod. Thia goiphaktangant is, howevehalisplaged labomgt h of

the cylindgpe %Hﬁit@%&fadegwf %:t\%h@‘t et Byd f‘s?@r&?ﬂa@h%&fg?&k&gﬁgﬁ S‘EGHH{ aé' S

B and the axis C, accor I vot
di st anc®® d IBEERbEH qcﬁgor]@t%ﬁieré%%t Is4A gorrerpoRd dortke gprfage Bfthzé’am%tlpﬁuﬁppear s

@ om the fipguye @cexﬁfteoﬁluﬁ\ﬁhtﬂrbﬁl SRLAxR0C VRN Bnitsthé VA 1B tOMRBP&kd 7.07his t he
p of the.vane do

rolli r..f ocki ng. novenen t the
nbernal | sdb Fae uaghsiopd bR stidsti 8 T84T R IalEy 8 e bR SRS RS ot o
2. By half aaasorta:e(fouthe@nnmfestdsrevamei 04 and R having theinewh iicliess, payafae med a
rolling nmov edges of the Zs arch. Thus the vane
tipis rockdl?ér% and rlﬁﬂ"?{g’é'tf'lgcnee Or i ng one revolution of the rotor. The
vane thitkness t may per se be thicker than the optinmum w t-hout bei ng of

seri ous s oftid GeRABe id vaht o mghm%% viBUEHE L sutdbfe {bnPhyehliFoyane wil|

no Ionger at all tines e int erna surtace ur| ng a
revol ution e@gaglnéMda@mabﬁafa&é%r%thrghwﬁgévltd% hgpsyenmestpiefegad thebbdeen

the surfaceodfict sdedr bdt®eMmpihesd duRfacdParfdl tguﬁc%nmqwow Eblﬁ@érﬁcdiﬁ%rﬁb habyRigith
eccentric adzﬁg;er Q Thglg gﬁ@trlc .adapt er i's non r atable fixed to the
axl e shaft S§2NA85 0f tespr Vé’ﬂﬁb‘?%’rnrﬁec?lsé% eXieng in respect of
the centsre axis B, and cylindric bearing pin 26 which supports a bearing 27

that i o eCGRRYEl ol ORBLBHe el SOORRL 0k 1 0RLAR0 ES ARk Bt Aot 1T

| ocated in Spec or axl s i S"St i sing
the axle s MIPUtSWhlﬂﬁ Hid6 shaves @ﬁ@am@mmventdmsca@at the mtemel qav by angbthient er nal

support to ri1k f [ ALG ntric
V@cat ed in érl{;?g E{B EIsolflag %\éei ﬂ&@gﬁeﬁe r ¢6m %?ﬁ)él%gcgalra %Flégﬁld angﬂg{’]g{ ézhéic %HU%J%ST 2002

99/ 43926apEEARP99/ 00060 13 correspondl ng bearing (not shown) in the
opposites end of the rotor 2, i.e. supports the rotor pan 2b. This

S?ﬁgnt?_r el tlyig I%% (I)vcsi/se ﬁletlgv%erfpoarrtcﬁg Ft%\é %?03 nhousmgt2hvelev\v/gc{] mternall\grI a%dt gel 8Cont rol
shows the same part viewed externally and with the respective sliding slots 11b for the
combustion engine vanes 1b and sliding slots 11¢ for the vanes 1c on the lower
compressor unit. '

30
The operation of the engine will now be described and is given with reference to fig.4-6.
As indicated earlier, the illustrated embodiment of the invention shows a combustion
engine having a compressor unit on each side. The rotor 2 will be rotating about its
centre axis A in the direction that the arrow R indicates in fig.4. When the rotor 2

35 rotates, the compressor vanes 1a, which are running in the compressor chamber 9b,
draws an air/fuel mixture through the passage 3 and into the camber 9b. The suction
period starts when the vane 1a is passing the inlet of passage 3 leading into the chamber



26 AUGUST 20' 02 WD 99/43926 14 Pat ant c 1 ai ms PCTINO99QRRE8T S0d2-
A rotary-piston machi ne (10) conprising a housing (5) having a cavity (9),
a rotor (2) received in the housing (S), which rotor (2) has a rotor axis
(A) and a perospiesal surface (21 ), inlet and outl et passagasr/iGyviooson
comuni cation with said cavity (9), one or nore vanes ( 1 ) that are
radially slideable received in slots ( 11 ) in the rotor (2), each vane ( 1
) ~ o0 extending radially fromthe interifal surface (20) of the housing (5)
to the rotor axis (A), and at |east one working chanber (9a) being part of
t he cavi ty 9p@nd asts tilkthelaextvene passasilee Jamedntedl Thatisiigof thioompressoneantousi ng
(5), the payipky 0, ; ' rface of
at | east oﬁé’ \eglﬁlé?a{(cisgétfﬁogxﬁg?igtgégérnlsé;éff fhﬁoglh%c?ﬁtelg%aﬁ _tggglé& 1 ﬁdeid‘gtgérjt i cul at ed
connect ed &BwBgFessps, whilsthatoyde whigh Bcesia thy sase ehrat@loneenstiturg thepaesswei n t he

ot her end isfdet Gk @AplLiRItNAbdeh YheSdoRiPpRIsER anBs fa Hdss @itk ﬁ%ét%f%ﬁﬁa?es(ﬁtb thaving a
central axi @é}g%gbe%n% coi nci.de W th the axi's extendi ng central l‘%‘l t hr ough
¢ 73t HE ?

the cavity FRSEIEE Sige Pire COMPIERSOL¥iare { Byommentes HHOPRSIsia wit h
and spaced vagrlrwhiledhe bpmsite bide catmencax its sodjon veorll. Bbeduse lie: ¢hatrer §22) pr opez

constitute . uni t e fy. OF: PO ' .
Fotary- pi StIT HEK e Bed g Bl e nl R BBk en plil ¢
each vane tshyfagel 28)ofdestotdrbesompressingrogerationns acheeved dn Enowavmangecwher e of
curvature i Iy - ' hrough the joint that connects the
vane (1) tg@?%@cagﬁ?é%lﬁ%rlﬁn E%angg% rotary-pi ston machi ne.( 10) according
to claim 2, characterised in that the arch Iength of the cylinder surface
sector, anguies phdifek RieirbEasd Sétwe&fm@a&hgye@m,chmﬁbeﬁ%m fedoftbudRAMELr | )
rel ations, h.e he Tadi us of curyatur (R%ac{é\or t he cylinder surface N
sector, th&NAMBEARdB therepmbyehiqaigienalt dertedadiasent (Oshe GPIPFRSSTAY thend

t he~axi s (@exeNgyer’has dissibesdde fig0s asl) 6. Rcpassaphextend ﬁfogﬁtﬂe&n&s‘é\h?m t he
centre axi s _(B)..4. A rotany-piston,.nachi.n 10 ccording.to im., 2 or
3" char act dpr ki eritnPb B g TREIURG & R BSGRI ieR b WK e .

(1 A) ands t lebainberestants|to suidenanie afdymotogether withshagan@s 9b5n. expaionAUGUST 2002
WO 99/ 4392 Y] L ner: ing to
one of thec&g @@@ﬁ@é&@%ﬁ% égstsggﬁs?g%f?% %c%{tﬁgta§%@%P%Q%}éﬁgéggggggg/&ded

bet ween t héh& enganeshaysing Sior in thggetonwith eigsiotesianes 13, e actingassipltesdes of t he

vanes (1) -letﬁné in fhe ) %{ii(tufhi R R R Iﬁjf%).ﬁ ﬁQB@BleétQ)f‘FtHe ﬁi&@ag%ffrcinhe
clains 1-5, characterised i,n that sea vi ded en the

I n ans are_pr et
i nternal sUR 0XEr pIBpregon HEMBETS HEp t%@yg%gﬁstmé%a@bpbﬁe dapotet by Hee (21 )
of the rotatfetchre ninabe 12ha Brefppadiag audettinpgaideditBrod@bthohb@ing 5 from the
upper compression chamber 9a, but that is not shown in the drawings. The outlets do,

however, communicate with smaller recesses 18 in the rotor 2 for instantaneous transfer
of pressure from the compression chamber 9a to the combustion chamber 9b. Thus the
outlets 12 and the recesses act like valves in respect of each other.

25
The fuel mixture is ignited approximately in the area in which the recess 18 is in fig.6
and occurs when the vane 1b is approaching this place. When the rotor 2 and the vanes
1b have passed through a certain circle arch corresponding to the expansion phase, the
passage 4 for exhaust is exposed and the exhaust is released to the environment.

30
As it is 1o be understood, the air-fuel mixture is supplied to the combustion engine unit
from both sides, i.e. from both the upper and lower compressor unit. In further
embodiments, there might be one compressor unit only, an externally compressor unit
or be completely omitted. The number of sets of vanes may vary in accordance with

35 what is considered to be suitable for the respective application.
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Fig.20 shows a simple four vane rotary machine, here in form of a pure pump or

30 compressor. The machine is much similar to the compressor described above with
reference to fig.19. However, just the eccentricity and those circles (cylinder surfaces)
which intersect each other appear more clearly. The rotor 2 moves in the direction of the
arrow R. Air is sucked in through the inlet passage I. The air is drawn and entailed by
the vanes and is displaced out again through the outlet U.

35 _
Fig.21 shows a one vane rotary machine, here in form of a pump, or compressor unit
where also optional sealing means 23 and bearings 22 are illustrated. The sealing means
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% ()-& rotor he vane thickness t may per se be thicker than the optimum without being o
serious significance. If it is thinner, however, the tip of the vane will no longer at all

times be tangent to the internal surface 20’ during a revolution of the rotor and
accordingly provide distance and gap between the surface 20 and the vane tip.
30
Fig.22 shows in more detail the eccentric adapter 6. The eccentric adapter 6 is non
rotatable fixed to the axle shaft 8 via a key 25. The adapter 6 have an eccentric, in
respect of the centre axis B, and cylindric bearing pin 26 which supports a bearing 27
that is eccentric located in respect of the centre axis B, but is centric located in respect
35 of the rotor axis A. The bearing 27 is stabilising the axle shaft 8 in the free end thereof,
in addition to provide internal support to the upper rotor part 2a. The bearing is
accordingly concentric located in respect of the upper, external bearing 14 and a
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10 extending radially from the internal surface (20) of the housing (5) to the rotor axis (A),

and at least one working chamber (9a) being part of the cavity (9) and is defined by the {
internal surface (20) of the housing (5), the peripheral surface (21) of the rotor (2) and \
the side surface of at least one vane (1), characterised in that each vane (1) is articulated
connected about an axis (C) to one end of a control arm (7) and is in the other end

15 thereof pivotally supported in a {ixed axle shaft (8) having a central axis (B) being
coincident with the axis extending centrally through the cavity (9) of the housing (5),
which axis (B) extend in parallel with and spaced apart (d) from the rotor axis (A), and
that the rotor (2) proper constitute the unit for power take off or power input.

20 2.
A rotary-piston machine (10) according to claim 1, characterised in that each vane tip
(1A) describes a cylinder surface sector having centre of curvature in the axis (C)
extending through the joint that connects the vane (1) to the control arm (7).

25 3.
A rotary-piston machine (10) according to claim 2, characterised in that the arch length
of the cylinder surface sector, and thus the thickness (t) of each vane, is determined of
geometric relations, i.e. the radius of curvature (R4) for the cylinder surface sector, the
distance (R3) between the centre axis (B) of the cavity and the axis (C) and the distance
30 (d) between the rotor axis (A) and the centre axis (B).

4,
A rotary-piston machine (10) according to claim 1,2 or 3, characterised in that sealing

means is provided between the vane tip (1A) and the internal surface (20) of the housing

35 (5).
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10
() 7.

) A rofary-piston machine (10) according to one of the claims 1-6, characterised in that
the vane slots (11) comprises sliding bearings that coact with the vane (1).

15 8,
A rotary-piston machine (10) according to one of the claims 1-7, characterised in that
the peripheral surface (21) of the rotor (2) across a sector (C-D) do intersect into the
internal surface (20) of the housing (5) and a corresponding recess is formed in the
internal surface (20) of the machine housing (5) (fig.19A).
20
9.
A rotary-piston machine (10) according to one of the claims 1-8, characterised in that
the machine comprises at least one compressor unit that is co-rotating with and is
) corresponding to the combustion engine unit and has a separate chamber (9a), a separate
25 rotor and separate vanes (1a), and passages (12) that connect the respective cavities
(9a,9b,9¢).

10.

A rotary-piston machine (10) according to one of the claims 1-9, characterised in that
30 the fixed axle shaft (8) is supported and stabilised in the free end thereof by the rotor (2)
by means of an eccentric adapter (6).
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A rotary-piston machine (10) comprising a housing (5) having a cavity (9), a rotor (2)
received in the housing (5), which rotor (2) has a rotor axis (A) and a peripheral surface
(21). inlet and outlet passages (3,4) in communication with said cavity (9), one or more
vanes (1) that are radially slideable received in slots (11) in the rotor (2), each vane (1)
extending radially from the internal surface (20) of the housing (5) to the rotor axis (A),
at least one working chamber (92) being part of the cavity (9) and defm‘ed by the
internal surface (20) of the housing (5), the peripheral surface (21) of the rotor (2) and
the side surface of at least one vane (1), each vane (1) being articulated connected about
an axis (C) to one end of a control arm (7) and in the other end thereof being pivotally
supported in a fixed axle shaft (8) having a central axis (B) being coincident with the
axis extending centrally through the cavity (9) of the housing (5), which axis (B) extend
in parallel with and spaced apart (d) from the rotor axis (A), and the rotor (2) proper
constitute the unit for power take off or power input, characterised in that each vane tip
(1A) describes a cylinder surface sector having centre of curvature in the axis (C)
extending through the joint that connects the vane (1) to the control arm (7).

2.

A rotary-piston machine (10) according to claim 1, characterised in that the arch length
of the cylinder surface sector, and thus the thickness (t) of each vane, is determined of
geometric relations, i.e. the radius of curvature (R4) for the cylinder surface sector, the
distance (R3) between the centre axis (B) of the cavity and the axis (C) and the distance
(d) between the rotor axis (A) and the centre axis (B).

3.
A rotary-piston machine (10) according to claim 1 or 2, characterised in that sealing
means is provided between the vane tip (1A) and the intemal surface (20) of the housing

5).

4.

A rotary-piston machine (10) according to one of the claims 1-3, characterised in that
sealing means are provided between the vane slots (11) and at least one of the side
surfaces of the vanes (1).

AMENDED SHEET (ARTICLE 19)
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6.

A rotary-piston machine (10) according to one of the claims 1-5, characterised in that
the vane slots (11) comprises sliding bearings that coact with the vane (1).

10 7. .

,{) A rotary-piston machine (10) according to one of the claims 1-6, characterised in that

B the peripheral surface (21) of the rotor (2) across a sector (C-D) do intersect into the
internal surface (20) of the housing (5) and a corresponding recess is formed in the
internal surface (20) of the machine housing (5) (fig.19A).

15
8.
A rotary-piston machine (10) according to one of the claims 1-7, characterised in that
the machine comprises at least one compressor unit that is co-rotating with and is
corresponding to the combustion engine unit and has a separate chamber (9a), a separate

20 rotor and separate vanes (1a), and passages (12) that connect the respective cavities
(92,9b,9¢).

9.

: ) A rotary-piston machine (10) according to one of the claims 1-8, characterised in that

25  the fixed axle shaft (8) is supported and stabilised in the free end thereof by the rotor (2)
by means of an eccentric adapter (6).

AMENDED SHEET (ARTICLE 19)



