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"ROTARY- Pl STON MACHINE 5 The present invention relates to a r 6aRYGUSTs2002

" machi ne conprising a housing having a . cavity, a rotor received in the
housi ng, Whisgiaest Or has a rotor axis and a peripheral surface, inlet and

. outl et passages |n comunication with said cavity, one or RBEF&OIYPRE0
radially slideable received in slots in the rotor, each vane extendi ng
radially fromthe t o internal surface o]]‘ the housing to th '
and at | east one working chanber being ""1 , part of the camlwm\‘ wn‘mmm“
defined by the internal surface of the housing, the peripheral surface of .
the rotor and the side surface of at | east one vane. The rot ary-%érlgton ’
machi ne is a thernodynam ¢ machi ne, which by sonme nodificati be
utilised as conbustion engi ne, heat exchanger, punp, vacuum”mlmwmmmﬂmmn
conpressor. The rotary nachi gan be assenbled in several unitg and in

series so that the machine -BISTON MBACHBYE for the conpre¥®% unit
and t hesconbustion engine unit in a super charged engine. It is to be

stated thi hat..the.rotary nmachine has .no crankshaft and that the
power supp?ll’eg%re%%’-t %'rV%{“gﬁréﬁel%}ﬁ’f ta"f %l MR stomBRrhiee amprisiagadwusiog baviegel y t o
or from t heavitptaotorfrecaivechint the hotsing,i wiiclerogirRs aQBterﬁisf&H%?éﬁB}{é}a are
whioh pi st e Bk SlEOAR SRR FEGR St Filal e Rlinun enmeresrad, i n
an annul arradiglly plidaablsoreseivelirhslotsrib tist roton, exolyvaresesttanding radids @sigild on to a-
i ; . . g & |
cenl i ng pr oy o cutlaceiclhe HpSRd Rt@86iol AR g 1 e ke DanbtiLEne,
:\e ngi nes hakAt mﬁ% gy A i dpnadey the internst sugface of thedimsing] the peripfiensl

conpri si ngswfacﬂ@héﬁotbﬁﬁﬁdﬂﬁ's’li@é/étﬂ&cé‘oi"ﬁrl&{sf‘&l ghamber, which receives a
continuously rotatable rotor, and inlet and outlet for conbustion gasses,

i s known from DE- '3911399. T he rotor is substantially cylindrical and

rotates i Eggo@m—ppmmmablyineléﬁ Gﬁﬁﬂf_ od,)g\‘ﬁhitiélmath,hmﬁ@H}B&itsEﬁ% n‘ijdtcﬁf‘@x Qiggscfllhl y

opposi iy i.ne e surface o e rotor an e

i nter nglg surfgggllg%a i e%ﬁ?‘g&%‘ﬁ&q}%@ﬁ“ﬁ%@a@%a&cw RUFRANG| | v

ext endi ng ¥MpasHey- Sheretarywiachine careby assamblled sn gpviepid wnits endirbdeniossd that axe

able to slthegabags sHhy: i in.the.sliding.slots. The

vanes are ar.t.iacul a?%?ﬁ%ﬁ%ﬂ%&t&?gpgb%@ %Ig olrrtllﬂl traggt&???fng‘%@f)ﬁﬁ&glﬁ?n,

which is fHFHRESUBETSApTEedrengineeltinta besiated tikesbs that theotathmactineiasin

rotating, drimksipifsérahthuethedower Suppiedsd 0P8 o AR tH gﬁne Fscﬁffe 9/00060 2z
| 0

are riipvi i al twardly and inwardly 1n the s Ing s S due to
t he fi)%gd @%ﬁﬁort&t%&ggﬁ%m Pank pin. Thus the one set of vanes will act in

.the one part of the cavity, i.e. the one conbustion chanber, while the
ot her set " Cfs o ' trical opposi t e chanber,. .
US- pat ent ?%é%?g%g%é&?e%%gn%%%{{%%@g 1riTe ﬁ@‘%‘é‘eﬁeﬁ TG RISIOR FB#BEY s and
~yno val ves He&f §dhe rataryenigion sotating, whick pistonds i fotmroftd mteshavdrighintaieties bl ades
-1 n each satianguledesieh. igfanr ' ' ' . l1s own eccentric
SNARE Seagt, B e @hAlar Y RARS PR, SR ?ﬁ@ﬂ%%ﬁmsﬁai e

poi nt at i onar 0 Gra )
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sealing problems against the cylinder wall. Moreover, these combustion engines have a
vast fuel consumption.

A prior art combustion engine comprising an engine housing having a working

30 f:hamber, which receives a continuously rotatable rotor, and inlet and outlet for
combustion gasses, is known from DE-3011399. The rotor is substantially cylindﬁcal
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



i o . mounted in the engine housing and defines two dianetrically opposing
radi al |y working chanbers. The two sets of rotor blades are n@eé AQGUST 2002°
" substantially radially outwardly and, inwardly in sliding slots in the
rotor in ﬁ;cor dance with the above described engine. The vanes are.al so
. here in tRST L& ral end supported in an eccentric | ocat eBCENUOB/O0MGHUD t hat
is fixed. However, the vanes are not articulated, but are iu the opposite
end PivotTable rs journalled in a bearing provided peripheral in the rotor.
Punps and conpressors of the vane type %qe al so known) US-patent 4.45 x.218
relates t - ving rigid vanes .and .a rotor that is eccentric
support ed %{%ﬁ%ﬂ@%ﬁ Eﬁgﬁﬁg\ﬁgaﬁ‘gy a’fﬂ é‘“"Y%&l@fﬂ“ ﬂ§§?‘§}n@t§°tﬁ dye tor ‘h% fixad 8upposts s

riadi al |y tisaidgreniipin. dihes tiei org sgtiofheieswilbact iihe @R pattiof heQaviths & tﬂed} ngh
slots are VI U nt,.4. 385.873 shows .a _rofary .engi ne of the
vane type 0?1 g%) Elgggr%% ecg%gge’g’%ﬁ%ﬁgt}mcs&ﬁﬁ@%}"ﬂg?mbﬁFH?.&’&FH%/@C al.so has
an eccent ppostsphembier ot or that a nunber. of rigid vanes are passing ,
radi al lgy through. . Zs Further exanples of the prior art are disclosed .in
US-4.767.295 and US-5.135.372. One object with the present invention is to
provi de a YOPEFILFEL-hY tenealna rotany siepmuengingrhayiry wiosshambelsamdfnoatalves.
consunpti Als@iis enpinetits $wb 888 of totBPbladds! with \%H%Sﬁlfd’é% 4 eadh! sgf? ]:?’32}1 set of
ydr not her obj ect

car bonnmonoxi de, .nitrous gasses, and unburnt. | ocarbons.

with the 5?@55%96%%%&% OYIKE 15 PV B FEBLS POBY P - Statiomary aeruhdhe of a

- colrrpact _ desdnjshafi wﬂl;in&ﬁ&ﬂlipﬂms&gtm l‘iﬂlﬁil%aﬁ@%f*gf Hﬁw%’?ﬁfq’&m{' over al |

vol ume in ower output.. 3s I n agcordance | e present -
vent on BSEREEh 2 oRoudihafhn ehies me igppnubeonmsemaraials wonkng

i nt r oduct ehgmbers1 Theftwolsetssyfectiof bladts are niaviny subbtdesallyagiails ofivdriRGsished (bg
t hat each; QQf-4: P 9 0 vane.is. articulated conpected\.
about an é&??w?ol%(%ﬁéﬁgﬁ_gtéglf&gré:tggﬁlr%c?&gg%egﬁl the apRvg ﬂegc%l{qqeqngg};d?ﬁe-

pi'vot al | y VABthraiaprlse Beredn theil seatrabstidesuppertad ihanieogentric Ieatbd safipstiils tHaei ng

coi nci dents fikéd) HoR@verS it vaneSadinde gﬁ‘iﬁ‘égtafe\%,: l%l%f' agér}élqyg Q%%ctlﬁe gx?d;gg\%é{'f‘%f { he

ace b|l%m t he

“housi ng, " whi axi g extend | n par, . ,
r ot or %xi é?urﬁﬁgedtlﬂé ﬂ)‘?‘%ﬂprﬁi"kﬁ%é@egémﬂlim@heé‘)i%e unit for power take off or

power input. The above disclosed enbodinent.is a clean . rotary-pistan

machi ne t haj onpressor oy a.co stion_engine with or wthout an

ot or sl & oS3 BomBreb QO EER and ol are et i Ueatrrdedod 219 rehisso

sur f ace~séd@be piap haying eigid eanss andinvatbrthet isecentridwppuitad ihhopaRpt he j oi nt

connect i Nngghdife Vid I r ‘] f~thi.s i,s.that, the tip of
ofilfe AR plob ke lol AR valel bk PRIy e i e B iged

t he vane,  al én% a line exte kg par € ,-at any
time i t BYpEncadiyids of theslidiagslefvernsealsprovided of the cavity, though~not
touch the surface: This line will be displaced on the vane tip during

rotation the.r ro-and will at any ti describe a cylinder surface
which is ?&&%ﬂt#&‘@r%ﬁﬁﬂwmwm P%_féﬂq tthe Kane type that eandre uspd as- motdrpusi ng
with a di fémpesse or punbeThioloae alotat hikcdeptriR RSN RESMBRR dubfber bp Of the
vane and t. i ce, of the housing only. The tolerance between:

t he vane [“%gd%%?%‘%%?ﬁﬁﬁg}ﬂ%ﬁ&%gﬁace of the cavity is to be as snall as)

it is Practical possible to make it. As a particularly favourable

enbodi menfyrth ity | t. 1% f [ ¢ rf sectQr d thus the
t hi ckness of eagﬁ‘hggﬁg?ﬁ%ﬁfgtaé%gﬁgéfo %é{%ﬂﬁ?@sﬁgp@ﬁfﬁ&ggﬁg '
radius.for the cylinder surface sector, the distance between the central

axis of t{ne®d)ct Witﬁ'ﬂ%hﬁr@@n@ﬁv%nﬁ&ggtig r&ﬁ@edﬂt%%—gﬁggﬁ F@eﬁ%ﬁ E%Rvane to

- the control. arm and, the distance en ther r..ax tral
axis of tREey oW Biglonsapuonsanhlert eraissions of pollutirig substances, like

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

-



.. (conditions are present, ~ari optinmum design is obtained causing that the
vane tip at any Zs tinme is tangent to the. internal surface of26t &usavadop

" during the conplete revolution of the rotor, and this enbodinent will .be
.abl e to‘;é\@rg well without wse of sealings) It is to be noted that the

. thi ckness' o #¥&8 vane can be | arger without getting any efPer/NOPDO0OEE
sealing against the internal surface of the cavity. However, if the
t hi ckness of the 30 vane is less than the optimum a tangent of the tip of
the vane against the internal surface 8f the cavity will not be obtained in

parts of . on of .t vane Wi fh the rotor and a sealing on the
vane ti pv\t?lmﬁﬁsra?é&r%%ﬁte PWB%“F%Q‘?HWEH! a*ﬁ]t" M SR a908trokate ang if in espect of
t he. opt i PHar end pivosalhejoumalled ime fiaedaxle bledft hiviny aoenttal Bxik bef@lcolm@aNt to

». the inte ' e Jn enbodinments it y be
sui tabl o L R AaEa R é%ﬁﬁ%&ék@%@}%éﬁ%@&?&w GG BHERd He
i nt er nal Péaliehwith endinepased spartfromrthe mtedxis,iand therotse akope comainge feovi ded
26 AUGUSTInZFePpowaGaltd Gy inoWOTRO / 9/ 00060 .on the tip
face of the vane and t.hé%zggﬁ)igﬁglprréangaﬁ@%@é@%&%@%ﬁ%@?lﬁah%lc?’ht'er nal
surface GPADRRISIORMAching thateancbesa equapressat of 2 compusiionenpine switht ariwiehouo
provi de spaktcngal tBMMPFessSt Ween the vane slots in the rotor and at |east one
side face of the vane: Sealing means , can. also be provided between the
i nternal surface of the: "housing and the peripheral surface of the rotor
wher e t h@refarablicds eavhevananipaieserite AAGRAEH feface %&&m&%g\é%h%e bf‘éﬁr\%ﬁﬁ:ﬁar ea | n
whi ch, hﬁi’tﬂerb%c?srt%?o%t hqﬁch .ot her . Jntgrder to, mnimse the wear of the vanes
and inprove the ogergat PP ORRPGHDS 1Y Yahertq the sontrod ama dhedeantabisded i n.
Mthe sl ot 8hathe tipoF teomne, Hlengsi link exgeruibag ingaalielwilkethé Fotb 0L, aPany Bhe
exchangegdloa ' ' . nt rovide o the rotor. In
ce{enth IRl Binfid of Bl TADRY) (b Bt i he s

one enbopi meng he peripheral st ( 1¥into the
i nt er nal 186k be displaced ondhe vany. tirdnringgotetioa i the ratot and o4l reapandé ng r ecess

I S then &edcribd aicylifaé 1106 LKoo is hn ane odi ment
o 1o S dmtisaeeb e A8l oSSR S bl oBOE

the rotafy-pisto [ :
co-r oi%at f‘ﬁ‘éﬁ% Wﬁtﬂta@%{g‘mﬁé‘t thgtoleragemthat isinresentibeteoen the dipxifghe vmermad pondi ng
to the ctiebntridsudbe ofthy hblising ofly, Tie/@lckar Wi théVidetip %xd the
separ at .eﬁft%gfs@f&ge%?%\%ﬁ \llatlrg} S el ﬁddl.tt.l on ttio 1pass,ag%s that connect the
respective cavltl es. th 1§ RPGESEaL 28 ot 1S PRIICRIPOssible to makelitax| e shaft
in the housing, the free end of the axle shaft can be supported internally
in the rAakQpaPERRSE esi gped..eccentric adapter and a
bearing. cféx) Oﬁga ﬁx%%Pgﬁ%%%ﬁ{h%%ﬁg%gﬁqfyﬁ@td%s TREHPITED
accorii nq e HKBRES Qfrpagh vanes ihetrsmilesschy peindtric rllations, idetadis fo t h
r ef er encthetoylinier snefabeBevio, fHe dtadeMBRVAMARKE ottt atis %?&%awgidstﬁgct' ve
. view of mggﬁgpﬁgh{éﬁnt aﬁ?a rotary-pi ston macﬁl ne tnitorm30 of a
combust i ‘on- eng G st Sonpngcts the ¥aiese dhaepnitol gie and thaxdistaneede of t he '
) Cﬁnbustibfrtwegxgﬂteerptcumt_id éﬂdethéberﬁﬁb@ﬂ?%fﬂi&%ﬁvﬁt& W%Sf[ﬁék@@'elq’%%aﬁg, ﬂgg shows
~Jthe r ot agdi ne.. ong of .the endq covers | d1fted off, 3s
i3 oyttt BREBMS SN RAEaEn i Qe cht et Ge Yo enet e end
bear i%g f@eigtppgent to the internal surface of the cavity during the complete revolution ofthe
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
fpr 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 séaling means between the tip of the
vane and the internal surface of the housing. Preferably is the sealing means provided



WO 99L43926 5 PCT/ NG99/ 00060 Fig.4 shows the rotary-piston machine
according to. fig.3 when another part .of the housing is |iftesd midusanzooz:
~more of the rotor appears, 26 AUGUST 2002 Fig.S shows the rotary-piston
machi ne according to fig.4 when another part of the s housing is |ifted off
- and stil Iwr?o9r9(§3582 the rotor appears, . Fig.6 shows the rotRCHNPdY/GIBsOBCHi Ne
accor di ng to fig. 5 when another part of the housing is lifted off and”
still more of the rotor appears, i0 Fi %.7 shows the rotary-piston machine .
according to fig.6 in which one of the®*halves of the rotor housing is

' . ' ' |y, s, .. . Fig.8 shows the
ot ar y- o 37 ¥R 2R REMvalF AR B8 seatife Geand s SRRraRE hedinstthe intomarsuvine. uni
is |i %lt edobthe cavityt, fmsomb sitsationsid m@lansogfe sufteble @ ;gbvf@l@%%itﬂﬁkig xlh_ejiqfﬁf[ Eé Ih gug ihﬁg

[ I Aot Lol : I t ) e centrig i ;
o, 9 shogeErE Rl yahe Sk derolt oo Ban off Bk diee T Ricvase. Srelibgimesmoehe | oo
p.a?i of t PRI #lest by proyided hotrestn tifvinfeimpl dirfak@fthd Hoasingtadd thepéaipherarachi ne
Fotarypi o aeRar inedbor WbcROUS siaded e B Gicaen Sk ety el it earra sa
{(r)\a? g'npyglwgicggﬁdﬁﬂte&?ﬁt%héﬁhedo remain together with the eccentric axle

shaft, 2s Fig.l2 shows the eccentric axle shaft, Fig.13 sho_ws-the assenbl ed
rotor van it includi glgﬁjthre% vane parts, Fig.l4 shows the unit according

to fig. I 3?%‘?@'8{;@ EnBIrate 4™ e oL thecranescndiimparvedhe oppsatisglifoyions, sliding. Fi g. |
e o vl s (Rt U128 Top B oy | £ ST
shous Prett BaumiRaRe Werifl s asbemstiamithy Peutde o tharalan y. 26 AUGLST
-2002 WO 991 43926 6 - o o _ | )
In one embodiment, the peripheral surface of the rotor can intersect into the internal ,
-surface-of the housing.ac;oss a sector and a corresponding recess is then formed in said -
- surface of the engine housing. '

I

5
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 sepatrate

. vanes, in addition to passages that connect the respective cavities,

20 . o

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, '



.Fi,g. I S shows the |lower half of the rotor housi.ng viewed externally,
PCT/ N0O99/ 0000 Fi g. 19 shows a principle view of a second enbodbieUsDI2092

" rotary-piston machine in formof a. conpressor, or punp, having four vanes
accordi ngg‘;c)o9 543@5 nvention, Fig.20 shows anot her enbodi nent of the

. rotaiy-pi o hi ne havi ng four vanes in which the peri ph€T/al09%0ddctce of
the rotor across a sector cuts into the internal surface of the housing,
according to the invention, io Fig.21 ghovvs a principle view of still
anot her enbodi ment of the rotary-pistod nmachi ne havi ng one vane only;
accordi ng [ j.,C and JEi h t he.eccentric adapter that
supports Fﬁgéﬂgﬁ“&rtﬁgggé‘lﬁ’ﬁ}?‘?%“ ncﬁgg%gecéfdﬁgé)&%? & tayogﬁﬂi’ﬁéoggﬁsi ng. , 15

Fi ghousiigosdifisd oftandsaoraofitheabton appsaes; y- pi st on machi ne 10 according to

the invention. However, it is to be noted that this is an enbodi nrent of the
machi ne.tglat [ aﬁﬁenbl ed ,of a conmbustion engine unit and two conpressor
units, ' onEBorSHONSHAS FRjErydristemmaeling acpording @h&.ﬁwhanimptmm;iaﬂt of thiei ch al |
uni ts ar eh@midgds #fleB 4T dnd'stifl ¥ore bf tHeFotoPafjfeafiOt €d Z0 that the engine is
desi gned and manufactured with such precision that use of sealings are kept
at am niglu\gm .Use of |abyrinth sealings is considered. Further tests wll
in time rEgdedhotvsithe eoratypigenmatiive Wedotdiags to BRStwEHN BaRRR!Y s wor k
wel | wit i G{S‘?ii gs gr};g i.t hout ﬁ]gbri ég%i Oiﬁg::% %xcept%gaﬁg{;ﬁ@ngs, whi ch

are seal e an% D glgul?f'? i) MOy 8F G AQPF BRACAISy mat eri al s can be different

steel grades, ‘but also plastics and teflon will be is well suited for sone

appl i cgt i gisy. goll jne.lOr esents in fihg.1-18 a
,m\superclﬁarﬂé’g Sggan%;fg?%%%&gg%%lg&ﬁlj[ﬁéé@ecﬁgql%wl éwﬂfé’e‘g‘e&ﬁj kalkes of having
_several iHe&tanhousng isdified offant berotarhvianéusiticleaiynappsargccent ri ¢ [ ocat ed

“rotor 2 where the power out put part of the rotor 2 is 30 showi ng on the
figure. ﬂfolfgé sﬁ_lhat the engine is gmt a crankshaft and the power is taken

.out dire PY e ptarymittonmagine acsprsingtorfig Ainewhighcalto the rotbavamn axi s A.
The housi gt i lified offisd thetthe skcohid BalnURMBEkotef h&lsﬁfg%rrﬁ%ygﬂﬂe %H?fi}xg{n thi ckness
ea ut a :

o it v RRl iR B sh U e rodEn ESEBEn Voo ow c he housing 1S |

bei ng. manuf actured i s, however, a choice that has to be taken 3s of a man

killed i : T .2002 .PCT/ N099/ 0Q060 Th
?o-lt ar 5- p:P;IF %{?ﬂgﬁg?}%\eem? afg&g %s%r%{%gr ceogrcﬁ?‘%g@lgﬁé‘ {0 B@%&‘b&ééa%‘ PF’SP?F I aﬁd

ai.r m xt JPEr agmyeiet passages 4 for exhaust gases. The individual parts
of the housing S are kept together by means~of bolts extending through
hol es 13§;.n Saﬁh cgrner: of the housing S. The individual plates that the
housi 1Y & 1BdUsRRwE &@W‘Bﬁt%@a%m@@nsﬁlef parsgf thetheusinginified affe Sa

represents the upper end cover -and the plate Sg the | ower .end cover. Fig.2

shows t heg; = Phst jhe 10.according to fig:l, but where the upper
End cover 63! o PRy Pt S st Barto Bibemiging e Appeatiso

~ I nt er nal Ithatonly the seerhdend sovaaloiremainabgathiravittate ebesrtric el sEgRl f or recei pt

_.)of. the bearing 1.4. The bearing 14 thus ~ o act as end support for the.:
rotor 2. lszlq 3, shows the same as 'fig.2, except that the end bearing i 4 is
i ft edS offfisd h&hwsithereceonsrio exloshakl, Thus nore of the rotor 2 is appearing.
is Fig.4 shows the sane as fig.3, but where another plate Sb of the housing
Sis lif;lﬁdl?ff' TB’;S m)r? of the rotor 2 appears and shows a~rotor vane 1
a. Al so tH&l} shews fheassembled sotorymagpnit nelnding threepmne pges,3 | eads from t he
external -of the engine housing S to a chanber 9a within the housing S. That

part of t tor havi ng the vane a and the hoysing part Sc that is
~illustr arIJQ églﬁ%hqub_&‘tg’ung@ﬁgqrhmtt% geﬁf 15agsembledanddbe individuakpeats r ot at es
aroundo Zdeployed,axis A In fig.S is another part Sc of the housing S lifted
of f and further parts of the rotor 2 . appear. Thus a rotor vane Ib is shown
that runs in the chanber 9b and~together with this part of thé iotor 2
fornms thé"lgzbirﬂm;)vstheoanghllﬁefﬂmirbtorEbtwmgﬁewe@éﬂ%w?? in .the is conbustion
engi ne unit an outlet passage 4 is extending and | eads to the 'environnent.

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

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



In fig.6 is another plate part Sd of the housing S lifted off and nore of

t he conbustion engine. unit appears. 30 In fig.7. i s the upper 202AYGU3R 20G02-
"the rotor 2 lifted off and "the vane unit 1 with "its . respective vanes 1
a, | b appears clearly The vane unit 1 conprises in the shown enbodi nent

. three cotpP@¥E826 vanes | a and three conmbustion engi ne~van@CTING99/dagh vane
la,lb is articulated connected to. one end of a control arm7 which is in

" the other end thereof pivotally supported in a stationary axle shaft 8-
havi ng a central axis B ss coincident @ith the |ongitudinal axis of the
engi ne h n _enti.ret fig.8-12.° The control arns 7
~do not tra o%stﬁ@%o%vgiaﬁggw &f‘?&?@s%ﬂq"ﬁg‘te@eﬂlmne 1a | b, | care

in forced m)tlon to slide radially inwardly and outwardly in guide 26

AUGUST 2 I N09910 s 11 in.the roptor 230th.at
the vaneQ? pés/@éot%%a?@ é@pl@v { %secPWg mBS‘ihQ}einLﬂ%%YOt%"Hé"?t% graching,in
~ tangenta dommef 3 earaprestor, oy pﬂm@eha\oﬁg fdve vanessdcogrdinigte th@fneeﬁmg nunber 6

denotes an eccentric. adapter which~is further described.later with

r ef erencg:_tg fig.22: The other conpressor unit .is |lying under the

conbust i dHE-EAeh auqther gmbodimenboh tr@ﬂasb'-mSMHnm}nmdwng foor véresupper

conpr eSS@ﬂntmihE peﬁ;ﬁh&tl&uﬁ'ade%ﬂtﬁ@rdt@f"fc?oé%aarstect%p ﬁtfs lltltg Fe%al gﬁ% after
e g

t he vane u c{ nthis figure t yex slots
11, whi cﬁh?nliﬁoélswgs?f&‘f I%m\}ﬁﬁgyepaorhb lc are running i n are clearly shown.
As mentionéed, the axle shaft 8 is centrally extending in the cavity ~o ~ 9
of the heusi The is;Ao he r.ot or extends irrparallel with tl-~e
cent rg %Egtp%m%fs atﬁbm?'%ﬁg’ie??’g %tﬁlo‘ﬁ‘toﬁieg; °’é‘?9@ﬁ‘éﬁnﬁ69 Beaeant-pistanmachinect  of

t he axi sthmgonmam:ﬂy,mgccsdmghoshm@amdmﬁmdy is illustrated in. fig.7 '
where both axis. A and B are shown. By neans of this eccentricity the {)
radi al rmverrexlt i s obtained, or the forced novenent of the respective

vanes 1 &182hshows theaeeentrip admeltebthav\wp@b;ts the boreccameintrespecgof e ng sl ot's

11 in ~ savifieofthd Réusfng. Fi 9. 9 shows the cavity 9 in the engine housing S

after that also the Iower part' 2b of the rotor 2 is |lifted out. ao In
“fig. I is still another plate part.Se of the housing lifted off. Fig.l 1

shows " t h¥ig.1 sldwsamd enshodimGg oa?fatrﬂlfar)i it rBshiRaT d ac%Brdl fig {d dht %?ve%Bn Fi L9 12

shovvs th [ to a,.stati end ange S. zs
o2 5 ot Ra8toe AP RRlAiLis du ity e e naching Gats st t e
stati o nap§a sxmbustinn enging unidsndniwo icomerkssdrhumity i onbiath didé @RSt s of a,

ocat od o e, B ST BIRLAS Mo Bl YR o BRS04 v anes,
L oa, 1, that the enging is designsd and seannéastured W@ihrseslpgmknsm thamtse of s@aimgs 7. 30
| When t heateafbpt atni rhmhmﬁﬁﬂn Blsd bﬁla@ﬂmﬁdﬁ%?g%@ nsYtPe?&;‘; Fuhtl?'llj tgst% ?Hﬁ‘ {n%nut ual |

conveni e arr respective ar ns

di st ancep?tvc?%ﬂg“ﬁ gffs“ﬂ‘lagb'éﬁii]sa (i%f‘s t §qmng ﬁ’%@awmrkﬁ’vqﬂ wjithant sgalingscont r ol
arm 7 i nehdivithowt lieriatings, &fcdpl dic lﬁaﬁbﬁs?sv}ﬁ&}ﬁaré%aled aYPHefubkicated TH | C and
each cong, oun axle shaft 8, Furthery ™
each set ot%h@ﬁ@srz ﬁg{sggﬁﬁgfiﬂiqe% rs{qe ET@F%%’ugglﬁ @ﬁﬁlﬁ&nﬂﬁeé%mlbbe an 3s' )
axl e i nWEﬁsultWaﬁPtﬁ@ncep]dtcanam axis C, that is provided between the set of
vanes 1 a, b, I.¢c and two control arms 7.

4

The rotary-piston machine 10 repr‘esents in fig.1-18 a supercharged combustion engine.
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 aman skilled in the art.
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WD 99/ d3926 PCT/ N099100060 9 . It is further to be understood that in a
presently consi dered optimal enbodi nent of the engine, there 26 AUGISTt 2002

“relation between the thickness t of each vane, the di stance between the

axis C an‘q,otgg;;”?%(i s B and the 'eccentricity of the rotor 2 in respect of
the housing 5,7 T.e. the distance between the axis A and B. PUIYNO%40060
necessary in order that the s vane tips 1 bt are to follow, with
predeterm ned ~ di stance and mi ni rum cl earance, the internal surface 20 of
t he housing 5. Further, the surface of the vane tips 1 bt have to be

arcuate s At ] s|. ol lows o i s tangent to the
i nt er nal gﬁﬁoyggb%&g?@ﬁéeﬂz&@%ﬁébégﬁ ?FHX?LB?SFa@SegafoérfB@.and'H@ HEER  of
][ gnge nt OIi ad Wﬁiﬁém sageg i4i5f_pt exhaustgasesy Thiéndividualtparts uﬁ‘ftl@éiﬁo&_ingt e \(Flg}e t :c p

t, and foSeth - [ .on the ~ o internal” surface
20. In or 0%?. bogyaﬁg?ﬁa%fyo?geggﬁﬁg pon&@éﬁﬁ%@ﬁ%‘#’a@@?ﬁof{t QRSHE St i ps 1
bt have aﬁE"eW pidugk plates fhat thehousing & issonstr@tedhof ark muksberttesatarse: Thust 0 t he
cont r ok atheplate Jdvepresents @ i iq. 19-21. The sane.
rel ation agpt he abgrve' desclg{plgggﬁi?é&% ggdﬁéﬂﬁtggé tﬁ%@‘%‘%ﬁﬁ%@gg%r: vanes | a
and 1 c having their own thickness, separate distances and curvature of the .

vane ti psFig.2 shewdthe.rofuty-pii@serfind e a&@?&in?it&ﬁ T g0 whEreR \Y]%#?d ith a
sui tabl e i . n or,, engagi ng the in erngl ’survaceé‘g f’ﬁig housi n
S, It i s,&ﬁf%lv\%a\?glh,ﬁg%iq é’r%ﬁ@?’r‘g’&e’?ﬁféf{]b??émgdﬁtaQE?aréc@mm{dbt vigbnendhese °.
sur f aces eNer f4iss cirawlanaperirabdoessed| fot feoBipcoNRE bsﬁiﬁg’ﬂlb&rfﬁgﬂéaﬁ%u e

I gn. - AUGUST

 the S%f%?asoéndtsﬁ(ﬁ;%%f??ﬁtfxép&orin necessary extent and design

N—

)

2002 20 Fig.15 s e upper~part 2a of the rotor 2 and which constitute
the hub for power output, while fig.l6 shows the same part i-nverted so that
the interFigh shows fhe sam@ sty 1) Bidigns! b WS URPRL o SP Iy essor
vanes i a f'ir%e,fl i di n% rad?g%%y irﬁlg%%%%tén%%aﬁgggﬂﬁghgggﬁ%ﬁe?@Oﬁ% : 17
shows t hé®lbwetRysdnere s the rateie? isappeatigisi ng 2 vi ewed internally and-fig: 18
shows the sane part viewed externally and with the respective sliding slots

1 1b for 4 tion engi vapnes | b arid sliding slots 1 lc for the
vanes.lg)l (:111 g% Sﬁﬁ‘gp‘%‘a‘gm%%ﬁ%ﬁem gnothes pigie Sk pE thethausingfs is liGedoffi ne wi | |
now be dé@g; intseeiofthd roter Giappearsvahd sm@?ea‘ﬁnsﬁvab@ 1k Als’b‘tﬁﬁ irfer ﬂa&q'gﬁg‘ised
earlier, ghbenl e . i.nvention shows "'a conbustion
engi ne h Vi NG yeggl%ﬁésgg%fﬁrgé%ﬁ% ﬁg)g& th%f@%erg?lc?«g ﬁle'lﬁﬁ’@“i‘%’f'wm% Swio1g chgmbeiot at i ng
about it SACERER Redionsing 5. Fhatpartof theroton2 having thevaresdw ardidndicasihgs | n
fig 4. Wpan Schiet isOllQstraed s UG iniBE, GATD van whi ch are
runni Qog% t he, conpr egsgr cﬁgﬁf)g‘?&%@tgﬁ?am éﬁﬁl}% rf%%{e&ﬁ%l'i??aﬁersé‘r‘l ough the
passage @eamsfxnto the canber 9b. The suction period starts when the vane 1
ais passing the inlet of passage 3 leading into the chanber 26 AUGUST

2002" WO 9/ 00060 10 .and | as till the next. vane passes
the sane h?ﬁtfgéﬁ ggr%ggﬂsaiwec E&ﬁ@%ﬁ%ﬂ@@&f@ﬁ@@mmeﬁm fuereks opposite
of the .3BPRAG TdMus paoter ivans 1k trehivinnthetsrunk i the @hiraBesd! Endlogttis WAIREELSSOT |

whi | h [ Hal J f. ' | :
o essur on g it & Touly 8 comthifiof B, Bt RS InERREL B e pass (e

s .
i nl et Zof %@b&%&g@ gngine ynitran Qiilehbensagad is ¢xterdingsmdr leadd BEhebnviRAMBRITT €SSOr

vane 1 a comences its conpression work, while the opposite side conmences
its suct ggp ;gork. Betzpzuse the chanber 9a taper. in that the internal
surface Z2DUEP 1§ fothgats pardaiithe howsing § lifled offtanidaneredf theicdmingtigh  of t he
rotor, aenginpusisgipegrs. operation is achieved in known manner when the vanes
1 a are displaced in the chanber 9a. ~o Further,. passages are provided

. between the conpressor chanber. 9a and the cori Zbustion chanber 9b in the

combusst | bmfigfgs the uppérthdlD2abLthe ratir 2368 off Snd S VARERAASSL HOIL 10 the
en rom e

next "l ayer. .. iscl.gsed in fi g.and 6. Each passage eX
nmost nar %’%@f%lg??&rgefslﬁr}g) Wé:i?glry iﬁ&l’fﬁ%‘?“@hl apIapoges s theslownhe conbusti on
o nea oty o emesob et aldnd thive oaBls! eifle LARITL PR 1o ("
at sui ta?fl“% &@ééé‘?ﬁpm%&wggg%we@d Ohe GRME EhWBINGS i tbe oler ¢ ho
rotor wi et thaesof pivotally\sappsrted in,a statioraey hile sAsf gﬁlavlﬁ%é %Pnjaﬁéﬁg-@g in the

t .of the

fuel g x @ wnfi1g.6.is the out > passage from

the I'DvescinGad sl GE tendiRREI srisibechpmeinunmaiig - chs iaboem immtaeiior ed by

the zo rB¥feg 812eThaodndrol afms Adomotmnﬁﬂﬂiaﬁgpgwbﬁ,ggt ?ﬁv@d%ggﬁge&gr ough the
u

housi ng r t nPer. . .essi on. chamher. 9a, that | s not shown in
the dr aw%slgn#f'}g%gﬁﬂ et ‘s'&gxg"%,gg ﬁ%&é@eﬁaa&@% ReiEbasd oRtwerdlyrin gwide r ecesses
18 in .the rotor 2 for instantaneous transfer of pressure fromthe

conpressi on chanber 9a to the conbustion chanber 9b. Thus the outlets 12
and the recesses act |ike valves in respect of each other. ' . zs




The fuel mixture is ignited approxi mately in the area in which the recess: -
18 is in fig.6 and occurs when the vane I b is approaching thi s26PHSET 202y
" the rotor 2 and the vanes | b have passed through a certain circle arch
COVVQSPOHWJ‘%,{,BZg he expansi on phase, the passage 4 far, exhaust is exposed '
_and the extatst 1% released to the environment. 30 As it i BCT/NOS®/00060
under stood, the air-fuel mixture is supplied to the conbustion' engine unit
fromboth sides, i.e. fromboth the up&er and -l ower conpressor unit. |n~
further enbodinents, there might.be oné€ conpressorwnit only, an externally

conpr essogloty It inGhe R{ s The nunber of sets of vanes may
vary in accor dance. %g‘f}?%@%ﬁ’%@@l@%ﬁ%8?‘&@('88@E-@Eﬂt%f)& therrgforid o

|r: es pFS ti vxgregﬁtggjfngg{. thg interna} -suv@cwﬁtaeggsm: TB? Hﬂsﬂeﬁé mber B(Et&xbi@gaﬁ ?0060

1g. S hesw@ntric! dddpteY WARhG AR L65¢ Lpyventt on.
"Like in the enmbodi ; nt )jiust descra?%gg, @ﬂe;rg}?ilﬂ gfé&%'gg?oaﬁg‘gﬁgﬁﬁet?tgﬁq ly

i |1 ustrat EHPHBEIRE iuﬁg 1xlying undep thexonhystionangineamitand is ¢oanplately movi ng

2"“The housi ng 5 has 3 vty 0 haet i contre in the axis Band an s
: usi ng S vity vi ng [ Xis S
internal surface 20 which the end surfaces of the vanes 1 nearly touch.

The rot orInfig84s the lewerpancb @ithe phter 2haw 48 tedane AR 1i01iALES 1B g the
rotor axigg iyt C.and D is the internal surface 20

the si,ti0
‘of the h,o%‘%’?értnhe gﬁ%@@}%@@%@o 3 1L hich e resget ve vaneeba, B, o grerraspioadi ng
subst ant i 18 #5¢ dlearly shewnoAs pfentibred) ¢ axteeshaft 85ubémeyieRtendf iR thd dagigyot or 2.
Thus tihe TefMHedoRsinbise :SUr housi n ari. he-described’ as if
it was f orfﬁgd Cof '?lvvg iE‘gghxl?é_%%gf@é%&%rﬁﬂﬁgﬁgpgo‘wﬂé cichptEal a1 B ace
sectors, OfBe hAuSNG§: R inextendieg ecosnirie imsdssechnfithehris® bhthe hioBdihes, CY! | ndcﬁ(r')
surface CTHis ebdvineridifyes iiAsaafed Gy Il : Sqedaterr ni ned
¢yl inder tﬁ%cécortg'.i .t?ﬁThaS: f gcat ilgwl%rzg%gﬁﬁgégéﬁﬁ%@M' @%I}l?ﬂ?ér"?
surfaces THters E‘fl,yg‘etrﬁéié PPVRrasRIdg obipiped, op thefgroed movehiertafithel y st op back
flow of gaspestivEpsiesiallbyic ivabndly midogeald SRS ' if .t he
housi pg {hé Ryihpe area at C and D, possi bl y)niigﬁh't hep%ﬁltvie?{elﬂgdrggsg&gel?vl\éen C and
D. The distance between C and D can be varied or optinised fox the ‘
respective application of the machi ne. Wen the di stance between C and Dis

Zer o, ‘t'hQ?igjgrghgw@qlleg@i Wiﬁ"ﬂ?@ee@iné S{?@lﬁsg { a. I hTf e cylindrigcal and the
. _ ¢ € 0 :
G et R el e s e
the. direction ~of the arrow R, air is sucked in through the inlet passage
1. :The | owi ng..vane 1 carri the drawn air with and commence is .
corrprgbss?g)rflit%?\}f)dr)% Sﬁ#@ﬁ%’ﬁ‘é&?&?d@”ﬁ?ﬁ&@%ﬁ% lifted afbwer nost position ( six

o'clock in, fig.19). The air is conpressed agai nst the outlet passage .U

e s i s Sl Colt s e

machine, here in formoff" a pure punp or 30 conpressor. The machine is

mich si MFig12 RowHteGRMRneS SRl %ﬁﬁﬁ%@o%g&ﬁﬁggy%@%ﬁ%ﬁ?ce to fig.19. 1)

However, just the eccentriity an ose Circ surfaces) which
i nter®ect each ot her appear nore clearly. The rotor 2 noves in the

di recti oRig13 shevatheaan&unif fas absenibicd<ekkn iP; plet passage |.
The air %ﬁaﬁlgw an%oe%gaiﬁl ec?sb %t he v,anggpgtﬁgbgg%é%?zﬁggan%tﬂx gai n

t hrough the  outt Bienpen §ns phit] fpasists gha combustiontengipe vandl hand tves e i n
fonn of eowpmssorEngimEnyanes koandIIY Iockb@b# eath SRS MSREY | s 23.
and bear Hﬂ.géa&xzsef‘BPvéﬂeL‘lﬁ,tlﬁ,%?g &rtizlr}ﬁteﬁ%grlmﬁeg%dr{g?&;eﬁﬁogmg.g%% o

.- 991 43926

30 When the vane unit 1 consists of three set of vahes, it is found to be convenient to
arrange the respective control arms 7 with different mutual distance for each set of
vanes 1a,1b,1c as shown in fig.14. Each control arm 7 includes a bearing 16 that enables
the set of vanes lg,lb,lc and each control arm 7 to rotate around the stationary axle
shaft 8. Further, each set of vanes consists of an articulated connection in form of an

35 axle pin 17, having rotational axis C, that is provided between the set of vanes 1a,1b,1c
and two control arms 7. : '



-12 PCT/ NO99/ OObO can be pure scraping seals,or labyrinth seals. The
bearing 22 can be an insert of suitable bearing material, |ike6bABBIST 202l
" or bronze, possibly teflon for some applications. The tip of the vane can
al so be preydiashpi th a seal 24 that contacts or drag against the internal
. surface 20' of the housing. Between the inlet |I and the outRCAYNQP 09069
advant ageously a sealing 28 provided, preferably .a labyrinth sealing. A
one vane rotary nachi ne needs counter V\ﬁi ghts (not shown} in order to
bal ance mass forces. This fig.21 illustfates'in particular the geonetric
rel ati ons Itlwfurthpitbbeh@bersidodha ' i bR chine is defined
as a machipe. at{}i?ncgiﬁa m, ni mﬁgq,oftqﬁl“8%‘?@3?@%?%5%&%&@%%@? seal s
and preferg%lug’ TS dyregandelaian hewesythedhicknesao of each vane; dnt digtahorg seal s,

li ke | abyrbetweensthabxis Curd thoweid® aRlHE BERRIRi %ﬁaﬁéﬁg’?ﬁi{a},ﬁpgﬁﬁ iegrez a

cyl i nder . ing a rticular_arc

v§h: ch ar Z}w&fé?‘g%i ﬁgﬁggﬁﬁéj%‘?%wﬁgg@@kﬁﬂ pied BeThis iinesessThydn oadir dlsat dlfie

cur vat uf e VaneRps obt arbito follow, tith ﬂrsddﬂ&hﬁ{dﬂidi'ﬁﬂwgﬁnﬂ Bﬁnﬁ&lﬁi@fggﬁn& gﬂ? the axis

Cto the ij I ' oof ousing 5: The thickness T t he )

vane, and 1? E’gﬂ?‘h@g?@%@l i %‘n&g-?ﬁfgn@yﬁlﬁﬁ peesofitheyvane tips 1bthaverdo hed by

the di st Sr?é@lawlwbéhﬁt thesuciane cmtmubaslﬁfcalgdxstdﬁ@s faﬁ%éimt fo thRRANA Htake bhe

i vot radi ey ' i,st.ance etween the rotor axis A

Dbt he el 40ty S48 ofeardltS HGoftl B B St Johgvere doplapadopionss

dotted varte piquale surfansiof tharangdin thtend istpeefotriimgdiketahecking RodemBgdnQhen a
"rol i ontermt ki 20VR ' [~ ' rface 20" af e
Tousi ngg 5 hqgélhn rif?gf rev@ﬁrito%g\?\}ﬁ% tchggs gﬁ%’fdogﬁg @@%ﬁ;ﬁl(’? Vraﬁegpﬂwton of

C he rotor ;5 .°8'Er,“t r?@“(?ﬁ’r{ﬁnﬂ FasC that finksthe vane B foi thgcontrod arn . Diis ween

t he ext r eneasityenderstood by studginghfig Tous. Tﬁ@sa‘ﬁ?&nﬁla&]iioﬁ al ﬁleratgﬁllf% @%ﬁ@&f j52nd

forth onc ' lution of the rofor., The vane may per
se be thi %Egﬁe%nﬁ? %8{“%63?%"% f%@ﬁﬁ%’v}?@ their ewpitiokness, geparateance. If it |
i-s t hi nnedistansaeanstcurvateretaf heobartettipsvane will. no longer at all times be
tangenis to the internal surface 20" during a revolution of the rotor and
accor di ngLr prqvi de_di stance and gap between the surface 20' and the vane
tip. 30 Fi é?ﬁ%f Qe Q6 theryane tips mightitie providedewitle ntuitabloskabiemefs fihe eccentric
adapt er 6engagignthe ditenabduefabé 20Gfk g ;s ovia a2 key 25 The
adapt er 60&?%2 o\%ﬁnﬁ%ﬁ%m rhc, in re}gipﬁeo(t!}tﬁn g?'?rl\%%g{é'tﬁ}/e?el?g?fipgf%‘:wiﬂﬂ?ﬁ?I i ndric
bearing prn F T CRT BT e SuLfapesAnd thps 2an aisuitabile sadutiemtanipsise dateiath i n
respect ofealings owthiersarfacd of the vnd tipsSinGRessdrg ek@.ﬁ?ér{aqiegiﬁnrespect 3s of the
rotor 3xis A The bearing 27 is stabilising the axl'e shaft 8 in the free
end th'eregf, in addition to provide internal support to the upper rotor
part 2a. Hifelbehamisile whpenper 2diod dherotn 2aad Which ¢R8afuRthi Aub B5 @erof the

upper, exdehogkwhile Fgl 1Tkhd i 12002 WO 99/.43976
PCT/ N0991 00460 i"B iglrres ﬂ”ﬁ??“ﬂaﬁﬁ%%ﬂ%’8@*‘?#3%%3&%11%&%@% 8¢t e end of
e he rot or S¥dmgslots fﬁpﬁatr UPREr eaypsesspriyane® ba arBistidingeadiaily inGinkoupspVi des

t he forcechmbeseaent of the vanes 1 via the control arns 7. - 26 August
2002 AyomandadPatantclainns ' -

Fig.17 shows the lower part 2b of the rotor housing 2 viewed internally and fig.18
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. ; o - -
30

The operation of the engine will now be described and is given with reférence to fig.4-6.
As indicated earlier, the illustrated embodiment of the invention shows a conibustion
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
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



1. s Arotary-piston machine (10) conprising a housing (5) having a cavity
(9), arotor (2) received in the housing (5), which rotor (2) 202AUGST02002°
“axis (A) and a peripheral surface (21), inlet and outlet passages (3,4) in
" communi cag,j.0 I.th said cavity (9), one or nore vanes ( 1) that are
. radi allyaéjlqd(}/é‘%%e received in slots ( 11') in the rotor (R§T/NOSY¥H06hne ( 1
) extending radially fromthe internal surface (20) of the housing (5) to
the rotor axis (A), io at |east one V\qui ng chanber (9a) being part of the
cavity (9) and defined by the internal Osurface (20) of the housing (5), the

i ph . 2 ad th P f f at | t
bne. 5aﬁreag&?*,“feagféﬁ‘“(v‘ﬁgﬁ83’2‘-%%“%@?%%“29?{&‘#&%'@2@&2éﬁﬁZO' T8, COBEESOR e 5 ()
to one endad¥hish fases enplosite off the Jensmef rotativhecastietesethe stbtoresifle bEthag

i vot al | T : 4 : | t ,al ' B) bei
P Qo et SEHPRAE Nl tn sideXHioR Hofs B 4 LortsEbr AP oSl ROL MRS ) (o)

of the hoS¥FnEhis Byplasihat when the compressarataties e pass shé bletwiftpassages 3pahed apar t
(d)"f r am ehens®beythaiesudiide ardle LiifpietloRvahdla BEARRNCLORSLITMES e UM ¢
cha i n that ‘eachr v

for power _take.off. or power, . input, racteri sed ane tip (1A |
i s shaped™& ’Q(Vl’difflq’?lﬁf&ﬁs’éfh?‘fl%ﬁ‘ﬁn@%%ﬁs pugkiongverky Beeanse theghamber92 e i aa t he
axis (C) epeeindhatghd inkephd) Buiface 20 dof GieHoubihalconPRBe §dWwald e Yefifhdrd) tO the

control a 9 2. . A rotary-piston.machi ne Q) ,according to claim1,

char act er @é"’gf% 0? ﬁbetmf%ea %ﬁgﬁsg‘ﬂ@f’ﬂagf’n haehsy %A%Jémowrm%@r yhen e, and

t hus t he vinesmessdifplicedfin dechamberda. i s determi ned of geonetric relations,

i.e. the radius of curvature (R4) for the cylinder surface:sector, the 2s

di st ance ‘(:RBQ between the centre axis (B) of the cavity and the axis (O
~and the df cleasgagyes peiedded betweenttor compres{oichambiet Yeambthercembustion( B) . {3)
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As it is to 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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KEWYL ~ 6, @cﬁlo%l&q/ %Illd&Ds )where th/dj'lvx& 811 er sur Ot/ ﬂsgfnt(e%sectlgtt)yplcogf valves are
formed that effectively stop back flow of gases. Optionally, labyrinth sealings can be
-provided in the housing 5 in the area at C and D, possibly in the entire area between C
and D. The distance between C and D can be varied or optimised for the respective
application of the machine. When the distance between C and D is zero, the.internal
20 :surface of the housing 5 will be.cylindrical and the peripheral surface 21 of the rotor 2
will be tangent to the internal surface 20 along a line at the location C,D.

- "~ When the rotor-2 rotates in the direction of the arrow R, air is sucked in through the
) ~ inlet passage I. The next following vane 1 carries the drawn air with and commence
25 . compression work when the vane 1 is passing its lowermost position ( six o’clock in .
fig.19). The air is compressed against the outlet passage U by the further movement of |
the vane 1 towards the uppermost position (twelve o’clock in fig.19). .

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. Airis sucked in through the inlet passage L. The air is drawn and entailed by
the vanes and is displaced out again through the outlet U,

35 ‘ . : o ,

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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109%%4 ‘R4 of the vane tip is determined by the distance from the axis C to the internal surface
20’ of the housing 5. The thickness t of the vane, and thus the arch length of the
cylinder surface, is determined by the distance between the centre axis B and the axis C,
accordingly the pivot radius R3 for the axis C, and the distance d between the rotor axis
A and the centre axis B. '
20 :
Asit appéars from the figure, see also the dotted vane in straight down position, the tip
of the vane do perform a "rolling or rockmg movement” against the internal surface 20° -
~ of the housing 5 dunng its revolution with the rotor 2. By half a revolution of the rotor
2, the vane tip has performed a rolling movement between the extreme edges of the
25 arch. Thus the vane tip is rocking back and forth once during one revolution of the
rotor. The vane thickness t may per se be thicker than the optimum without being of
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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corresponding bearing (not shown) in the opposite end of the rotor 2, i.e. supports the

rotor part 2b. This eccentricity provides the forced movement of the vanes 1 via the
control arms 7.
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A mended Patent c¢claimn._s

1. '

s 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),

10 at least one working chamber (9a) being part of the cavity (9) and 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), 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

15 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) is shaped as 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).

20
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

25 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
30 means is provided between the vane tip (1A) and the internal surface (20) of the housing

(3).

K3
4,
A rotary-piston machine (10) according to one of the claims 1-3, characterised in that
35 sealing means are provided between the vane slots (11) and at least one of the side

surfaces of the vanes (.

 AMENDED SHEET
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10 7.
A rotary-piston machine (10) according to one of the claims 1-6, 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).

15

8.
A rotary-piston machine (10) according to one of the claims 1-7, characterised in that

the machine comprises at least one compressorunit that {3 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
(9a,9b,9¢c). '

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).

/wENDED SHEET (ARTICLE 19)



