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A rotary-piston nachine (1 conpri si ng . . .

geL(r)Lsi ng @99%?/!@*:3% ng a cavity (9), arotor (2) received |nCtThe ;;%ééongl
(5), which rotor 82). having s rotor axis (A) and a pe_rlpher;;ﬂ o5 g ),
inlet and outlet passages (3, 4) in comunication wth said cavity (t%],_
one or nore vanes (I) radially slideaplf received In slots (11) ;n e
rotor (2), each vane (1) extending radially fromthe internal sur aﬁ_e
(20) of the housing (5) to the rotor axis (A), and at |east one working

chanber

ROTARY-PISTON MACHINE

The present invention relates to a rotary-piéton machine comprising a housing having a
‘cavity, a rotor received in the housing_; which rotor has a rotor axis and a peripheral
— surface, inlet and outlet passages in communication with said cavity, one or more vanes
. radially slideable received in slots in the rotor, each vane extending radially from the
1o intemeal surface of the housing to the rotor axis, and at least one worki'ué chamber being
™y _partof the cavity and is defined by the internal surface of the housing, the peripheral
surface of the rotor and the side surface of at least one vane. '

s
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"The rotary-piston machine is a thermodynamic machine, which by some modifications
15 can be utilised as combustion engiﬁc, heat exchanger, pump, vacuum pummp and |
compressor. The rotary machine can be assembled in several units and in series so that
the machine principle is used both for the compressor unit and the combustion engine
unit in 2 super _chargt_ed engine. It is fo be stated this early that the rotary machine has no
crankshaft and that the power supplied to or taken out from the machine is effected -
20 directly to or from the rotor.

Prior art combustion engines of the rotary type are embodied as rotary piston engines.
" Here is the rotary piston rotating, which piston is in form of a rotor having an arched
) )r\\ :cn'angular design, in an annular cylinder bore. Such combustion engines have, in
25 addition to a complicated design, that disadvantage that the rotor have considerably
sealing problems against the cylinder wall. Moreover, these combustion engines have 2
vast fuel consumption.
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 erank pin, which
is further a part of a j ournalled crankshaft. When the rotor is rotating, the piston vanes



ein art of the cavity (9) and is defined by the interpglpy #aﬂe‘o .
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Pumps and.compressors of the vane type are also known. US-patent 4.451.218 relates to
" avane pump having rigid vanes and a rotor that is eccentric supported in the pump
housing. The rotor has slots that the vanes pass radially through and are being guided
20 by. On each side of the sliding slots are seals provided.
US._apatent 4.385.873 shows a rotary engine of the vane type that can be used as motor,
compressor or pump. This one also has an eccentric mounted rotor that 2 number of o
rigid vanes are passing radially through. -~ .- o )

~

25

Further examples-of the prior art are disclosed in US-4.767.295 and US-5.135.372.

One object with the present invention is to provide a rotary-piston engine ﬁaving a high
_efficiency, low fuel consumption and low emissions of polluting substances, like
30  carbonmonoxide, nitrous gasses and unburnt hydrocarbons.

Another object with the present invention isto 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
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2s addition to a conplicated design, that disadvantage that thezéQueishang,
consi derably sealing problens against the cylinder wall. Mreover, these
conmbusti on % i neshave a vast fuel consunption, A prior art conmbust i on
engi ne conﬁﬁ] '1?( 26an engi ne housi ng' having a- working 30 chadigneesydpbdh
receives a conti nuousl y rotatable rotor, and inlet and outlet for
conbusti on gasses, is known from DE- 3011399 The rotor is substantially
cylindri cal and rot ates in an elliptical3y designed cavity, which conprises
on chapbers defined by the surface of the
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relates to a vane purprhsvi®gs 9 by W?fﬂt%“éh%l’facw]emﬂslbkdpmdmetcent ric
supported in the punp housing. The rotor has slots that the.vanes pass
radi al l'y mrg?mﬁgg% 0 h sid of the sliding
slots are s‘ﬁg} DT QuT de\ﬁmﬁ’%lé@ a enlﬂ% tigg% gée‘%:lbﬂgt% cylndsr SurEaegispeonf t he
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y BJ& cH’i'.t%ugh the jormnt that connects the vane to the control arm, and the distance
),; between the rotor axis and the central axls of the cavity. When these geometnc
conditions are present, an optimum demgn 1s 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 embodlment will be able to work well withoutuse 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, 2 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 seahng means between the tip of the
vane and the internal surface of the housing. Preferably is the sealing means provided



Further exanples-of the prior art are disclosed in US-4.767. 295angqusr 2002-
US-5.135.372. One object with the present invention is to provide a g
rotary-pi ston engi ne having a high efficiency, |low fuel consunption an

| ow eni ssi GH39¥%%ol | uting substances, |ike 30 car bonmonoxi @ernNtis/ofsks
gasses and unburnt hydrocarbons. Another object with the present |nverf|on
is -to provide a rotary-piston machine of a conpact design, i.e. ?na
machi ne di spl acenent volune and small- overal |- volune in respect of power

‘Wi th e present invention, a rotary piston
?Y;E:E:J}[‘le 31‘5 Obﬁggﬁéga&gaggﬁerwaﬁgénéBWSgﬂ@%i‘ﬁ@%%ﬁ@?@:%@@ﬁﬁlsbﬁeﬁﬂemal surface 07
speci fi cat iofthd avity.dvisdard stastions itths) AIRILE SHEY1RY pfdVale fe%ﬁggﬁ% ST 20
WO 99/ 4392 99/ 00? 0.3, _vane is articul ated connected”about an axis
to one end%gﬁ‘gég&@%n‘ﬁngls Qgﬁmtgﬁ&“?rsaqdrﬁt?% ongrserfacanf the venalSeglingmead | ed
in. a fixedcaxglgo bhafctvidimivbeu\geenalﬁ@ﬁﬂémﬁlsuﬁta@@ @ﬁ@fhﬂgﬁ%ﬁﬁ%%&ﬁ?‘% 1; )r(\i tS he
' Iy L he cavi 0 e Cl ]
oxtond i upe i iortvhell HIBCR o Uneche % pishothes sisresival s themrat he
rotor propd# Waishsben intessecheach ofirirt for power take off or power. input. The
above discl osed enbodinment is a clean - rotary-piston machi ne that can be a
conpr essor _or _a-conpuystion engine with or without an external conpr essor.
Pr ef er abl yl%Brdé&@anlélﬁégetfh?)WG@sxf@%@nas ayd impeve ;@anpm&ngﬁﬁtﬁﬂe, féﬁ&itnlggi -
centre of  bedritak birbe bRovidbdih el iﬂﬁl&?&gﬂ.ﬂ@.@lidﬂo% rinfed t?ﬁf Bg@pfggﬁ 9
b e vane tq.the con | -arm Theldeao-t|5|s,f’5 5?5" ttie vane,
al ong. 8 8’“’2‘%’%8@’?} e&tfal.%%%wnmpwmnﬂmm@dadrwam mtomt any tinme is
t.;f'mbe'tangent to theinternal surface of tEe cavi t%/_, t gou_ghno'; ot g?icgnt gfe {) :
: ' ' wll be displaced on.t-he.vane tip durin K .
f\ﬁgf ot or  Ihapegntifiehd ohenRBaCE B i B3Py frdntesrapt imbethatintemal s
appr oxi mat 8pfacgiohibledousingtasmss atetoraind awofragemefgrbesd & th@l!i‘mﬂwilfgl%a o
di f f er encegirfack BLHQUn Er?er}fo%.ih?at -is present- between the tip of the vane
and the internal sur?ace 01s he housing only. The tol erance between the
vane tiP and the internal surface of the cavity is to be as rsmrnatljl astlttlhz
practical posdaitedifeBke rdtiry-piSofmagihé E4hAGLeY of %X#%ﬁ%@{)ﬁ@%sa&% n, P
h | engt: t he .i nder surface sector, " SO an hus c SsS 0
arc 9 th%ia i co-ro ting.w1tE 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 . ) . B .
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. '
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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 2 combustion engine and two adjacent compressors, one on each side of the
combustion engine, and like it appears when in assermbled 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, ‘



éac‘_ d vane, is eterm ned by geonetric relations, i.e. radi us- f are AbBST 2002
cylinder surface sector, the distance between the central axis of the
cavity andrﬁge axis through the joint that connects the vane to the
control armP&H#%he distance between the rotor axis and t lpeTaemdw@mberRXi S
of the cavity. When these geonetric conditions are present, an optinum
design is obtained causing that the vane tip at any 25 tine is tangent to
.the-internal surface of the cavity during the conplete revolution of the
rotor, andth] dinent wll be. -able to rk well w thout-use of

seali ngs. IF{IQ ‘rhghﬁ o!_ glee TRBEE \Qﬁoﬂa{‘i’acg aP?ﬁréWBégggéfWh%aﬂﬁéh@mﬂmﬂihel ar ger

wi t hout gehonsing isdifjededff end mofef thdwt@eppédrg agai nst the jnternal surface
-of the cavity. However, if the thickness of the 30 vane is Iess than the
optimum '"a_ tangent of the tip of the-vane against the internal surface of
the cavi tyFg-f phovet thsaosnt-pision dndchinpactasding to Rig.4rveve] atidted pak defige vane wi t h
-the roOtOr hamdnRisSEHd S\ tip wll normally be fequired. The '
Thi nner the van% isin ?esplgltgtﬁo%?l?t eeﬂogothaPm, the longer will the area
that the vane tip-is not tangent to the internal surface of the cavity be.

35 In SOWEF@@ﬂdiW@ﬂhb%ﬂaiy-ﬂ%n%cﬁi%ta@éﬂr@Pg ) Bé?j"#ﬁgn %@gt&ﬂ% Tp&::ltgs bet ween

the tip of .the v a the internal su ce Ferably is
the seal | nBO‘r‘Fé‘éﬁw’éqﬁfeé\Rr}g@HlSélél%@elgéﬂnezewapmsggl 43926 PCT/ N0O99/ 00060 4 .
‘on the tip face of the vane and the sealing neans is sweeping agai nst the
i nternal, syff he cavity. In sone situations it may al,so be suitable
Lo prov!odel,if?é’g | r%sdthn% %t@'%g@ég@ﬁﬁpﬁéc% 249 Be-¢ ip whicheoneoithe hnivenvf | east
_ane side f Hiedolof hohsing inlift ed&éé’ézin‘drtbefmmn_euﬁﬂla}eaﬂfgpp@ﬂgr ovi ded between the
internal surfface of the:housing and the peripheral s surface of the rotor

where the ﬁurfaces are tangent to each other, alternatively i'n- the area
in which tF&Pf fitberthe cetamausionntchine hevoodidg to fig7 in wihidlsalss be rRANagE t he
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inthe.slots..n t rofor.. The, s eari ngs
exchang%ab?@"tboébttoiq'ﬁﬁai"]:e@_é?ﬁgméﬂdeﬁéciﬁégfmﬁémllqllsmgovi ded to the rotor. In
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i nternal A, - _housing.. across a sectaor and a correspondi ng
recess is t 3;15%? g?snﬁg%r%tél}%?éﬁﬁln’?%}‘?%ﬁ@o 8 ielidhdn vehiph the lagl pattfithe one
enbodi mentTfdids resmaseg, pi st on machi ne conprises at | east one conpressor unit
which is co-rotating-with the cqnbusti on engine unit and have a design

correspondli,.ngi : Lo . )
20 1g. 0 shows the rotary-piston machine when another part of the housing is lifted off,’

Fig.11 shows the rotary-piston machine when another part of the housing is lifted off so
)f ] that only the second end cover do remain together with the eccentric axle shaft,

25 Fig.12 shows the eccentric axle shaft,
Fig.13 shows the assembled rotor vane unit including three vane parts,

. Fig.14 shows the unit according to fig.13 disassembled and the individual parts .
30 deployed, - : . St :

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

35

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



to the conbustion engine unit, i.e. have a separate cavity, a sapavet® 2¢02.
rotor and separate vanes, in addition to passages that connect the
respective cavities. 20 Wth the object to stabilise the fixed axle shaft
in the hou¥Pf§43%he free end of the axle shaft can be suppaefReodbioes nal |y
in the rotor-proper by neans of a custom designed eccentric adapter and a
bearing. 25 One exenpl-ary enbodi ment of the rotary piston machi ne accor-di ng
to the invention wll now be described6in closer detail with reference to

t he acco nyi,ng_dr awi,ngs ere. Fig.l shows a perspective view of one
enbodi m%&%ﬁséﬁ?‘%ﬁ @Fﬁgﬁshamfﬁh%mt qusingoriewedextamally,conbust i on engi ne
and two adjacent: conpressors,- one. on each side of the conbustion engine,
and like ifgi eigﬁgars ‘when | n.assgnbl ed state, Fig-2 shows the rotary-piston
machi ne whef ‘6Ra° B 2 PHECIRYS Yig¥ 9L p seqoad epybodanestt pf 2 3etamt-pjsto8 nsavhive inhe

'rot ary- pi sfoon ofracoripressoe carpdimyy baeing ifgurd anbestchhe RALR | is renoved,
26 AUGUST 2-002 WD 99/43926 5 PCTI N%99/ 00060 Fi g.ﬁgshomﬁﬁ{e Q&F’ot ary- pi ston
machi ne according to fig.3 when another partof the housing is |ifted off

and nore dfig2Ashewr awothgypmhodiment Bf theTomhpphitdnaadihehating foh?'&aﬁ@?sﬁi?i ne
accor di ng widch {18 neri t.he housing,is lifted off and
still nore oi t hgél;l %‘ﬂti%?l %g%%%?ﬁ?ggté? gérgﬁoz\‘/\%ec Oﬁé‘l%d{lt&ab@ piternalsupiaenphe
accor di ng_ﬂc"% QUSH'S, BPORFERS tribe evenpant of the housing is lifted off and
still nmore.of the rotor appears, 'o Fig.7 shows the rotary-pi-ston nmachi ne

accordi nngt.o LII?%& i n.which-one ofihe halves of the rotor housing is
i fted 'Df £ %A SHHE & Rl Xiew ohstill gathor lembagimeent of tifei rgtagy-pivtysmbutine

rotary- pi Sivingmwae hirtecordy, GG oFhd irfedtidd) 2 €h @l so the rotor vane uni .
i's’lifted off so that the second half of tRhe rotor housing remain, in theb
housing in, is addition to.the axle shaft provided eccentric in the :
housi ng, Fiig2Dshavsvbe etrentriotadnyteptist ouppobe Mo 1RCR8MOH dethdet 87 §e 1 N Whi ch
t he | ast f@ﬁﬁh}@ffthéﬁ&isilgér?tor is renoved, 20 Fig. 10 shows the rotary-piston -
machi ne when "anot her pairt of the housing is lifted off, Fig. 11 shows the :
rot ary!di st on machi ne when another part of the housing is lifted.off so

1 oL et andoggsgtect AR MU Bt
assenbl ed 1ot g Vah qieq thet s wgnemeduveniof farmechin fhatli¢ assimvided he uni t
accor di ngof 8 chmbpstidn dngins seiviahe ¢wa 88mpRBsdriN THsan Ba% ke of the |
combustion engine unit, and in which all units are co-i'otati.ng. Further, it is to be noted
20 that 't_he engine is designed-and manufactured with such precision that use of sealings
are kept at a minimum. Use of labyrinth sealings is considered. Further tests will in time
reveal-this and presumably will at least some applications work well without sealings
. and without lubricatiqns, except the bearings, which are sealed and prelubricated. The =
L constructing materials can be different steel grades, but also plastics and teflon will be { .-«)
25 well suited for some applications. -

The rotary-piston machine 10 represents 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 oufput 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.



30 deployed, - . 35 Fig.15 shows the one half of the rotor houskagustseneshyo
externally, Fig. 16 shows the sane rotor housing half as-in fig. 15, but

vi ewed int %diﬂl&%‘j@ Fig.17 shows the I qwer half of the rotor housing viewed
i nternally, ST 2002, WD 99/43926 6 Fig. 1,8 shows thepbpwebobmabd of
the rotor housing viewed externally, PCT/NO9100060 Fig.19 shows a
principle view of a second enbodi ment of a rotary-piston machine in form
of a conpressor, or punp, having four vades according to the invention, s
Fig .20 sh r_enbodi t.of the rotary piston nmachi ne having four
vanes in \(lqu? 5@&@3&8&@5}?&1@&3%%%@3 e basteges adenis! andsBrmotureut s

into the i#népwdit passagascbfofexhitie gy STIGindAEGAT Hirkgd 1RGsil fion, 1o
Fig. 21 Sho‘fﬁeﬁle%%ﬂfémé'ﬁf]y&]?w gf gti\{l?lé anat her eﬁbod?%glﬁtﬂbg?lhgégapeﬁwp

rotary- pi ston.nachine - havi ng i oughy hples3dnearih gormst phthe havsimg 5.0n,

and Fi g. 22 Toréndividwad plasesthet the hadsipg &ris thattrusien RO RESNIHBereA b0 %%pg ric in
respect sof te GRYd ' Fig.l s ne enbod] ment of a _
rotary- pi stoér??rgc%ii/éﬁgysfg&a%ggmg% tl%lh'?; gv?rh ith?/Bﬁqu\gﬁl. ¢ lppireerd cover. s to be
noted that this is an enbodi nent of the machine.that is assenbled of a
conbust i ONF&NYEHRysUR £ tﬁ@,dp' r ' .pne..on each side of the
conmbusti on g}%isnes ito, @g&?&ﬁe\l\gﬁ |c&%gﬁ%?6rg#{gté%z§’g%&’6- atedgrereadt her, it
is to be n8YEl>2 Bd AT Hiethisien wepar end dsimipet appearmitbanliybethewhd h such
preci si on téiet Saie dfcutdApeRt® reddsBe KRR re@int 3 MY of 1 abyrinth
seal i ng i-gct%QPIF& %r 513 il:)urthé‘r3 test s V\fﬁpt?ﬂﬁﬁ%e{ﬂ%}{ﬁ?&_ eiF‘-"I"Fﬁf’élb Adhus ,
resumabl y, w ar e zng h§6ﬂ’i§’r§ppl I cations work well ‘without sealings and
_{”‘%hout | ubrications, except the bearings, which are sealed and.

prel ubri catgc LN terjals n be djfferent steel grades, ’
but al so plg?tsih-gg@g}\ecd %e% {%ﬁn‘%\%ﬁ égﬁcgatet(l?“’“éz e\ﬁﬁﬁgge%gt]é’dlsflt#eds@ﬁﬁle&p@b?@at i ons.
The' r ot ar YT st RURET pithe@otonPrissmpeasngn fig. | - 18 a super char ged

conbustion engine. The engine 10 conprises a housing 5 having several

I nt ernal | indric _surfaces_which surround an eccentric located rotor 2

wher e f‘ﬁeciégsxﬂeﬁ%%’a#mﬂr%ﬁ% i vhesg anotheri pdate Gb sif dne houship § haiffiaer e.

Not e that This resgofitheirdtodd dppeagaankihat b p S fpken  qut

directly fHomtPe.; Pettgr 2 rlfg 0{%31 or 2 rOtfgt?g‘s’&%gloau%‘ VY§5 P{&f&feﬁ’ﬁs%ﬁ SSA. The

housing 5 1S, constru _fq%&gg cads drave thepxtemal ofdhe enging hohsing Ato & bhankiees s

and ext er ifl Wigin thechauainipoh ThaThart bbtimitomrD Kilihg (RS LG, PealBRUh AR ed 10
gls

two hal vesatdwstizateniy : i er. Tow the housin
bei ng- rzrgan‘?{lact_l}lrlgé&il@? 4 %&é@%‘%@z’%ﬁ%ﬁ@a aﬁqgtcomgeSFBT Wit {hak egtates around

€ axis A.
In fig.5 is-another part 5¢ of the housing 5 lifted off and further parts 6f the rotof 2
)r appear. Thus a rotor vane 1b is shown that runs in the chamber 9b and-together with this
A part of the rotor 2 forms the combustion engine unit, From the chamber % in the
25 combustion engine unit an outlet passage 4 is extending and leads to the environment, -

In fig.6 is another plate part 5d of the housing 5 lifted off and more of the combustion
engine unit appears. - '

30 Infig.7 s the upper half 2a of the rotor 2 lified 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 amm 7 which is in the 6ther
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 la,1b,lc are in forced motion to slide radially inwardly and outwardly in guide
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PCT/ NOQ9/ 00060 7 The rotary-piston engine .10 further conprises inlet
passages 3.f f% | and air mxture and outlet passages 4 for exhaust
gases.’ Thew(ﬁé?’ﬁ g@al parts of the housing 5 are kept togetroeEnNdpg/ooe@ns' of
bolts extendi ng through holes 13 in each corner of the housing 5. The

i ndi vidual plates that the housing 5 is constructed of are nunbered 5a to
59. Thus 5 the plate 5a represents the u%per end cover and the plate 5g the

| ower -end s the rotary-pi ston engine 10 according to
fig.1, but g%ﬂ?‘ﬁ{‘grﬁtﬁgg?&@ﬁ%ﬁ‘%‘é@s lpgﬁtpqné' g g gc’rﬁ?—.rOtWI?thitbﬂ oD per
end bear i ngrelanggyéaths infernabsurfddey obthethoesing) The¢efdRiic®BurhBerd Ednbfd|aa

aperture rgeRafRdad et 81 t earing .l4. .The bearing, 14 thus wo
act as end support ? or. &?ﬁe.lgiﬁg?%?r ‘f%&'%e‘g:ﬁ%ergﬂﬁwfﬁfﬁ@es‘a%.ﬁsT@&e@sr t hat
the end beSYTREFSIN Yndt 1 iR Undst the eamibrstoméngimeunit tdds c@mplEls more of the
rotor 2si scapgponding to ke ppsr dors same as fig-3, but where another
pl ate 5b of -the hougi ng SIEjlps Iif]?(eg(gjﬁ)(r) e Thus nore of the rotor 2 appears
and shows a'rotor vane 1 a. Also the inlet passage 3 is shown. The inlet

passage 3 Irefigs i therotveepax2®bntle rofor DREoH Qﬁ%qng'%h%' d}‘]?th eist/%?g 8%{12‘1 e% . gg

within the . That part of the, rotor 1avi ng

housi ng p%?&é éiéggaﬁ%uyi %ﬁ?qdﬁ)%%l?tétlédw hitheyespectvmearies de.db, 1a afd mmhing

conpr esso ][mu ;I'etclcaﬂat shostnae sna:(r;i@uag:l the?%d? sthe @?&icéntﬁaugr' ék%éﬂdﬁlé_gﬁnit 5 her

part 5q,0fgo hpghst L an urther-parts of thé&rotor

appear . O.Thus gl rot_oirn%\%éﬁ‘glzﬁ%ltsi%so %\Xﬂtof fisctendiie peppliehwith tharsairalomisBd-

g?get her  vipkthebriging fabut ipextending otantrz iﬁwSpsctfohimeC&mB%E‘hféﬁwﬁﬁﬁg@.e uni t. O
*r-om t he chigigleesen®city sty I}‘%Uﬁ \ ine,uni.t. an outlet passage 4 is
“ext endi ng ﬁnd Ieat%SF.IPg_;tlh ,e%\(}iqir}o rre%l%lbﬁ%fgalxbs% angd A6 SRR Ya‘ﬂléafﬁé?gft sd
of the hodZiSTFCERicty & adinl mayemenids obtainnd, ar dinbfvstedanoveaiegt SEthENI t
appears. 3J@spartive garfesi 1%, bk 4RARTY Bad buddrdd : jf1ed off. and the
vane unit dopdp,its respective %{/anesul_ ad,wPt@gé%sggé%{sveéuédé?g§9t5%t]ré“vane :
unit 1 conprises”in the shown ‘enbodi nent three conpressor vanes | a and -
t hree conbustion engi ne vanes 1lb: Each vane 1 a, I.-b is articul ated

connect ed #i9.0 @& : .arm7 which is jn the other end thereof
pi votal |y sgp%rt,esgﬂéjﬁwgya%ﬁ%%%@e é?(‘fs ﬁ%‘f@ﬂsﬁfﬁ%i’fh@b&w&m?hpwﬁ s B 35
coi nci dentOtF s difledoghgi 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
at_each _vane la,Ib,lc are i'n forced notion to

.. but i de_for-th
o1 de %“23%& g;)i/dl ﬁ\%&ﬁfﬂrﬂfﬁ hBlafs ARk @ipLithe howsingléfted off.

O

Fig.11 shows the final end cover 5 g after the plate part 5fis lifted off:

\\ Fig.12 shows the stationary axle shaft 8 fixed to a statiopary end flange 15, . - R )

25
Fig.13 shows the vane unit 1 as assembled when it is to be put on the stationary axlé
shaft 8. As mentioned, the vane unit 1 consists of a combustion engine vane 1b and two
compressor engine vanes la'and 1c located on each side of the combustion engine vane
1b. Bach set of vanes 1a,1b,1c is articulated connected to respective control arms 7.

30 'When the vane unit 1 consists of three set of vanes, it is found to be convenient to
arrange the respective contrpl arms 7 with different mutual distance for each set of
vanes la,1b,1c as shown in fig.14. Each control arm 7 includes a bearing 16 that enables
the set of vanes 1 a,1b,1c 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 la,1b,lc
and two control arms 7. : ' |
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that the vane tips at any tinme during.the.rotation of the rotor 2 are
tangent.to WAgod; Ak Nal surfaces of the housing: The reference nunmber 6
denotes an eccentric. adapter which-is further described | aP@T/NGL/DOC6O
reference to fig.22: The other conpressor unit is |ying under the
conbustion engine unit and is conpletely s corresponding to the upper
conpressor unit. In fig.8 is the | ower pé%t 2b of the rotor 2 shown after

t he vane unitis Briter td e & hi hgure.the radially extending slots
11, which t'hels.re'rsﬁgrect i v‘g‘a&%ﬁf‘e"é’. tlhgt #%,@Eseééﬁgg?’ﬁh‘iﬁ%oqu%?.e pdimsngaf the
shown. As mERTPENYAC 1Gheeriain slationthetgeanshetbivknedsltyf exdhenti e ditdbe cavity

is - 9 of thetweenthengissC addgheai t . extends in- | | el
with the- Ceﬁé}ﬁsﬁg(?;iesl B.. S?%)&tegeﬁ%%sl?%hg %?en‘gg%xﬂ{osﬁg%oéw Wgre@@&g‘?\f{t fc in
respect of the h:tslii' pihgAistanse Retyegendhasaxis Aiang Be Jhésris neasstayy irforidet st that ed
in fig. 73wheane tipstlbt arexo §llofy, 8¥ieh teriSih . Of hi s

eccentri ci tiﬁtérﬂ:ﬁ s[lf}‘gé 8%0 ' eHEnt. Iﬁreéé bt ai ne ,stag%'e %’PB’@&E%WM? of the
respective van es 121 ,({’T@H‘? Wg eh thesiracey of e tvime tipssiibe tibvese tgui di ng
slots 11 i narguate pushrthatdhe Qufiet goRtimhany By CaMk Ttéﬁg@nt:tg ﬁfelhg%eg%g%%cg Asi ng

5 after ‘th : 'u@ﬂ’(%' - 2b t he otor "2 I n

fig.10 is ?’fitlﬁgzﬁanotﬁser ol g}ag%%%arr 9n°‘§eﬂbef pc{lﬂ’fé’d‘i@lﬁph’@s havaver displacetalgng 11

shows the fifidTcuaitdueiacees! thyvate p 1btad i pdrformarg 118 a fotkinl b RRnRLS 61@89. 12
' . 2

shows the sih&dmBaiace0. B shaf fo tftﬁl%(rgdcggr%\sla??&ﬁ} ??t ih%irégxt @e%gh%@régi%stlhé >

| 9. 13 shows _the vane.unit | as ‘asse

%?{{)I onar yV%YFé cellfe,pf cugvatyr inthe wgnEdhatdinks thenene bb to the CORGHISES O Tha
certbust i on iergrieremdentod by saidgiig\Rg. 1WOFP ine vanes la-and 1¢ _
| ocated on gach sjdg of the conbgtlj\g%i on éggié%@ﬁ%g%%" Eﬁ\ﬁ? © EﬁcngF&%sanes I
a, 1b, | cis articutateresnedceda eel hekyyies their ovarthickhesaysepardte 34 Wien
t he vane urﬂlﬁfa@e&m@w‘v&um‘oﬂtheemé@s. of vanes, it is found to be -
convenignt to arrange the respective control arnms 7 with different nutual
di stance f each set of vanes la,-Ib,l¢ as shown in fig.14. Each control
arm 7 incl Sutiages of thegvans tiph mighttmipredded with 38hitele YEiag meads fobD: 1 C and

each cont r ehgaping theti@ef! 8 c2HOWIG, tionary axle Shaft 8. Further,
each set of vanes ¢ nq%%st s. of an_ar t%%@f%%?ditc%%&vfrﬁmﬂ?ﬁ%w(Shaféﬁ 35
axl e pin 179K 'ﬁra) Per thesrqurfaepssand thusran ai sitphlo woldton beh abymiset of
i fies1
vanes 1 a, s¢ddings ou theamnalfatensf 10 Wah@tip P Hecds HERT32002 VO 99/ 43926 PC
/ N099104060 _ . P © SS&F}QX& de%%n '
Fig.15 shows the upper part 2a of the rotor 2 and which constitute the hub for power
ou.tput, Wl:ule fig.16 shows the same part inverted so that the internal cavity-and-the
) guiding slots 11a that the upper compressor vanes 1a are sliding radially in and out of]
{ N can be seen. S . : : ’
25
Fig.17 shows the lower part 2b of the roto housing 2 viewed internally and fig18
shows the same part viewed externaily and with the respective sliding slots 11b for the

combustion engine vanes 1b and sliding slots 11c for the vanes. 1¢ on the lower
COmpressor unit, T ' :
30

The operation of the engine will now be described and is given with reférence tofig.4-6.
As indicated earlier, the illustrated embodimenit 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,
dra.ws an ait/fuel mixture through the passage 3 and into the cantber 9b. The suction
period starts when the vane 1a is passing the inlet of passage 3 leading into the chamber



9 . It is further to be understood that in a presently consi derzs a0ErSTreo02-
‘enbodi ment of the engine, there is a certain relation between-the -

t hi ckness tw % ﬁgc({ vane, the distance between the.axis C.and the axis B
and t he-ecce 9/ 3 y of the rotor 2 in'respect of the housPeF/MND0000 .t he
di stance between the axis A and B. This is necessary in order that the s
vane tips Ibt are.to follow, with prede{erm ned' di stance and mni ni nrum
clearance, the internal surface 20 of the hou5| ng 5. Further, the surface .

of the vanayt reuat e at.th rface continuously -
foll owsvor Ei')lbsz’lntﬁ 3%&%11 H@‘%#@“?ﬁ?s«g%ﬂtﬁ?saﬁ?ﬁ %Sldcﬁo S%H@EE"FSI%‘@{ ‘@n‘lévl ;J hus Y
smal | cl earlanwhich Tenes pppasite of theaenye of rqtmonhoma[tes thespbaegsidelopna the

ar cuat e su%ﬂ%?es?&r, {vﬁﬁe ﬁﬁf‘ﬁ & beBic b%ce?ﬁ%hle?e sgogg{}ta 1819 (jgrtlsktei“q%tﬁs(f) griélssr&?e

movenent on({? e gL afle whi
cor r espond Sido T bis dmplies thafevhsn theeompaessor vames [l alpassetie mlet:@hserssagcf; 3¢oltheat ur e

th !
e ot o pmbil, i essira Sidaf thelcmbfest v b cBinaRlbes fis ol Tssit s or ) bod

under st ood st.u

is alsotr k’f%li“ﬁ%/thE%EPﬂFgP gides G?mnwmsts suetigmeork. Behanderthe charber an

t hi ckness, tgeparthbehd i;ﬁemme&aceamﬂof% H&Isﬂ’ffcdi‘vaeﬁé%%%%&?g{e g%ﬁg + . The
a

surfaces of t -be provided.w th Ssuita I ng nmeans
for engagi H@Qfer?é qﬁ?%?oﬁ%ﬂa %P?rﬁﬁrsé“oé@efﬂhopﬂ%a%w drig kpown mprner wowe ter |
nost , pr ef evene hahaedmpiacedantmmmbewa bet ween these surfaces and thus can a
Sui tabl & solution conprise labyrinth sealings on the surface of the vane
tips. iil necessary extent and design. 20.Fig.15 shows the upper part 2a of

-t\ﬂhj rot or Further, passages ermwovided bottvban thebompreSMHmb@ﬂgﬂuﬁd thedorisbubtigh 16 ()
Shows  he: G 9bin bVBhAGiciRe gmmnghgcakénl&g&%&lgo el obmiprest s b 02

slots 11 a - a,ia upper conp % and
out of, célﬁXt Y§’éeﬁ3 12@0%11 £7 anofndiach passege extpad froRib thefmodimarrotor

housi ng 2 pmebéthelcbirtpreeadaﬂc}ialﬁlﬁ@if JaGnll opéhs mﬁ‘ﬂ%oﬁ'ﬂﬁf%&?&aﬁlﬁe& 9% \r%g

external h e sI|d slots 1 i on
engi ne l/a%e erﬁ i BEM%HFS WOEG‘LE‘?“T@@Q/% Objan Q#ﬁatlfﬂ@l | ower

conpr esso mherfeﬁ& @mge pepmagm cai bd llcEateg gt é\tﬁtamd ﬂlaél EMiRE R B !|1§)§f_t€1 a’?dd
is given : i.cated earl ier ustrate
enmbodi nent _ of "Fhe %Bﬁ%ﬁ% %EOS) %)[Intlhg ﬁ(ﬁopwgh %ﬁﬂ&&vaﬂﬁ Paeﬁb P?\téngﬁ’v‘fag‘éeséﬂ% onpr essor
unit on. e&‘éwgsmdhe fuphmixtenect cormeot momiget. fnfiata isghabutldt dfttke paest erﬂaonaxu s A
in the dirgetions doidiredsit cREdaBY R 1hﬂ84h&ﬁdxﬁﬁu§tf6n chffer 050 tgrg lor 2 35

rotates, conpr essor,_vanes are runni-ng ssor ,
chanber?®9 br %e’-'ﬁl?%%mi?? rdz rl? F%Fspﬁpde@w&ht Ay amtﬂedﬁbropsbsh@bmmmﬁi fiomtthe t he
canmber 9b. ufifree camptession clpgitiep Qa,ﬂiu@mfaﬁls\iﬁﬁ Shdweiniae %lréwﬁg’s ST, lﬁ@éﬁleﬁ% ! he '

I nl et of pm&%? n&gadl ng tH nbl% :

c unicate'with sm er recesses in the rotor 2 for instantaneous tansfer :
 ofpressure 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.
- ‘

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 corapressor unit

or be completely omitted. The number of sets of vanes may vary in accordance with~
35 what is considered fo be suitable for the respective application.
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vane passes the sane inlet. That side of the conpressor vane 1 a, which
faces oppo%égwﬁgzﬁt he sense of rotation, constitutes the suction side of
the conpressor, " While that side which faces in the sense oPCTDag/HaNG0
constitute the pressure, side. This inplies that when the conpressor vanes
| a pass the inlet of passages 3 to the s.chanber 9a, the pressure side of

t he conpressor vane 1 a conmences its céhpression wor k, whil e the opposite
si de comme ' ' . Because,.t he anber 9a taper .in that the
i nternal sur ggcéeﬁoglos%#h% ﬁg_pe\}q%u |r??§°rc%u]?f’§rﬁ@tt°g eIy ERigih &ikel in their f ace
21 of the FBbedimest Mishdeserbeds thiomehudts oschematedlydlieddt kaRWR JaRHERE JWhen
-the vanesbheforf @andk 0 . r 9a. Further,.passages are
provi ded bet vvgen,theqggﬁ%%%&“%ﬁ%%@ﬁ&%&“@%ﬁn‘ﬁﬂ&'amglicﬁ%&%o@ﬂdnber 9b
in the conbEEedin LAgPIE 2ukhe housingtsdbs aadjiy 8 htvihg ctie BATPEES BUndUR t | N
the next dt@ysirsurfaés20i88dH08 ' G ~ Each sage extend from
urfa; 8end S8 of%lgl%@n%er? 1 gga%gyni@%g%

the nost narrow part of the conpressor.’ c € ens into the
conbusti on chanber 9b where the is chanber starts to wi den. out and forns

t oget her wihtirdtére? asnase:AamalpesisRaNSiefice .@P%@%E%egy;%g?%?ﬁgkgg ?1’8% 1ﬁsgas sages

can be | oc sui t.abl ces, Jike in-t housi ng

5 o0r in thggfr%%F g{r"hevﬁl’%{sﬁl%é &B‘h)ﬁdﬁ a’l_e\}gWgsal purface 28 of thedoasing A dessrilicdrby 4 et t i ng
in the f]lcjeq:')’l_mdﬁll'é snm@case@wwmspmmﬁsthﬂﬁanygo ﬁséc%oﬁcitfﬁwgéﬁr@%ragku}fgﬁh ”
passagef ron, ion _chanber 9c_.into the toibusti on chamber
9 denot ed b E o D LAk S EPA iThass G5t bopemarmuboteabed ss
gp;gﬁqvi ded tHAGWRHOmRRd Abtve ingosplercaylintier surfpgey oreglinde $6i@s: sbambebt 92, but
that is noliavidpoWindidinkhe L DG l.et's..d however,. copmuni cate
with small er. recesrséeggmn?%\%e rq?%?%f#%a}%ﬁ%‘f@ﬁrt %‘ﬁ%&ﬁ@?r‘%"ﬁé@%’@%@f
pressure fPORIEHET B pTess? pisdetranned cdimdesector conbusti'on chamber 9b.” Thus
the outlets 12 and the recesses act |ike valves in respect of each other.. -

25 The fu X1 1 ks _Lapited roximately in the area in which the
recess 1%8%%@%#‘?‘8(% ﬁnggﬁ V@E’E%&EP‘W Wﬁ’és%ﬁ%@? intsrsest, agppoeitilveg ardii s

pl ac?a. V%efﬁrm%thntnf&c@ebmop beek flonest gabds. O@‘ﬁ@uﬂlﬁsiﬁﬁ%ﬁﬂﬁrsgﬁggs%ﬂﬁ?ét ain
circle ar Xpansi ase, the passade-4 ftor.
xhaust 1 SToREd ASRORELIME s MG & R A oA80 in ircensls ves paetsen Go As i
is to be &Hgﬁgﬁﬁdéﬁt%w?&wm%mdmmbwaﬂaﬂmqpﬁi;iiﬁdfomﬁda@sﬁé@mwstion

engi ne uniappliéatiomMoB e mSbIIRS Wik bk r_and | ower conpressor
.unigt. Izp:_‘_aﬁ;trth ° mod?mﬁlb\%?eﬁggpg%pﬁ%&egﬁge&ﬁgEgﬁrﬁ?}"% %‘\tﬁ?%‘ﬁt rrgnl Y,
an ext érn3 ?cec@%?gg%?gg% e gYlingisicalang) the penipheral surdabe ZThef thewsher2 of sets

of vanes meijl beamgentioathe diteRACArta1d 2O 2B WAL of ' d to be suitable-
for the respective application. 26 AUGUS%‘ Zoogttﬁemﬁblqg’ﬁ“ o

_)[ " .When the rotor:z 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 ontlet passage U by the further movement o
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 ahove with

--reference to fig.19. Howevgr, 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 ip 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 wunit

where also optional sealing means 23 and bearings 22 are illustrated. The sealing means



WO 99/ 43926 PCT/ N099/00060 11 Fig.19 shows a four vane conpres8®rAUGUST 2002 -
enbodi nent of the present invention. Like in the enbodinent just .
described, .this includes a schematically illustrated housing 5, a rotor 2,
but four vA¥WR4B9%6hat are noving radially outwardly and i nwarcsnGbsom@Ed di ng
slats. 11 recessed in the rotor 2. The housing 5 has a cavity 9 having
centre in the axis B and an s internal surface 20 which the end surfaces -of
the vanes 1 nearly touch. The rotor -2 hd8 an external peripheral surface 21
“and. rotateﬁ?ﬁlgout t he rotor a’b‘ag Bet ween the position C and Dis the

i nt ernal CRUTS §Crapug s YW@ealééB@b@ng can beaylinsede! suitafflace

.sector cor beﬁprgndatagals liks babbitingdthorttRomzed otnfhglé E&Eﬂ? Qﬁﬂfc%hoﬁsu rIf ace io

. 21 of the.r r he comlete in ousi can
beOdescr i b?& %% yape cgn \%@%B? BOTFA Gt pgeR] R&élaaiwea@c@wrudﬁ@atgawt fleces, or
cyl i nder smtﬁm@@us@et 20°spf th@]ﬁoush@VBB@vebﬁltthﬂﬂétqgmgQﬁé 6ﬁ1§g§ and where t he
smal | er Ly o I nt. | nder surface across a
predeterm hg@dﬁﬁi e@ﬁ%gg&s@gﬁpmwﬁ’?% ]é‘py%ﬂ h(sealmj D) where, the

-twa cylinder surfaces i ntersect, a type of vaI ves are .fornmed that

ef fecti vel f | abyri nthsa ngs can be
e St S RO OB L BBt -

. provided i.n th% éiusm 571nt area a
area bet weld¥ Big étfmssltl@ﬁﬁ@uﬂfétthﬂag&m&tandelﬁlm&rthm V\EW foednor

opti m sed bpimilAachEsD A&l dnY en_the distance
bet ween C ﬁggnD %raée.ro tph]glallﬁirg\'ﬂlaéﬁgﬁta%ea St&qﬁ?%%%nﬁ%w 5 will

be, cyl i Rdr FE&F G 2ERRs, éFﬁ‘%’ﬁ@gaﬂea@@ﬂ@é@e@hIbbﬁOt'Cﬂh'eOmxbtcontaangmelals BNen-

t@ngent t ocertiestingsealndikedatiyriatesedl}, @leQidthedbi Qe %{ab;ehe | ocati on- CD. \When tnf
‘retor-2 rotates in the. direction of the arrow alr is sucked in throug )

the inlet_passagel..The next fol | owing vane 1 - carries the drawn air
with and cghﬁi’e‘fﬁ@éthZESCnhB@ﬁpylamrmfmrdecmhhﬂVmg%pﬂ&ﬂﬁdér aréh Eﬁ@tﬁlaﬂg its

aoai ot %ﬁs;wﬂ’h‘°§?§§§&eﬁlﬁ%%ﬂaﬁlaﬁ%eP%e?%v GBS the Fadis e B e ds
t he uppér SP ‘Lnﬁ PBH% thwlw&wwam fFarg the s O:tbghaﬁlteihﬂvﬁrfacél npl e
four vane' Zwmﬂxem@higmeThbﬁﬁ&qiegsM‘tﬁb%neﬂaﬁaﬁaﬁgpcgw%ﬁ@%%%?ﬁ{ﬂweSSOf The

machi ne is | ar .to t.he, co ssor desc  ef erence
to fig. }fﬁ'lﬂ@ \%ﬁg‘]"e lﬂé?tefelﬁeede‘&)bg’r%tfﬁtéﬁl ehween thosente¢ axik Bsanddhe axldé}
surf ac es) aomdmmy ﬂteq:bmacmdl&ﬁRB fort the ExRANQAL tH@afstaﬁbéartJeMwe ﬁlﬁzr‘e FoRb:2

nmoves- i n ARy did L the arrow R Air-is sucked in through t 5 |nI et
passage |. The al rﬁ{rbgglr ;ﬁvm and entailed by the vanes and is. displaced out

agai n tZPII‘OUgh the-outlet U. 35 Fig.21 shows a one vane rotary nachine, here

in form ofmltapﬁgars R6mRSR | nal sealing neans
23. and be /%(29 are il F *t rate thﬁ‘ﬁﬁeggg?&ﬂ% H@%ﬁ?ﬁg RE@?BW 8P WO
99/ 43926 ﬁ%#f‘i\g@@ i "rolling or rockmg movement” against the internal surface 20° -

'_ ~ of the housing 5 durmg its revolution with the rotor 2. By halfa revolution of the rotor

R

. 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 fo the axle shaft § 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 intemnal support to the upper rotor part 2a. The bearing is
accordingly concentric located in respect of the upper, external bearing 14 and a



can be pure scraping seals.or labyrinth seals. The bearing 22 cah A6UshH 2002
insert of suitable bearing material, |ike babbit netal or bronze, possibly
tefl on forwapssegepl i cations. The tip of the vane can al so be provided
with' a seal 24 that contacts or drag against the internal RuF/NQE¥®E of

t he housing. Between the inlet | and the outlet Uis s advantageously a
sealing 28 provided, preferably a | abyripath-sealing. A one vane rotary
machi ne needs counter weights (not showmb in order to balance mass forces.

Thi's 1ig. 2boirtdpondingtesriid\npeeioviliaind HmROURE bl et abahi Qg Lhat app! v

for an opt] mchi,ne. An .optimal nmachine 1s d havi ng
a mni num téétgjl %ﬁrﬂi% %F%?"*’&W&Eljﬁ@ﬂé@s thp feargpd movenkst ofithe paessdrwiblhe t ot al |y
“omt cont aceiing asmalls. Non- contacting seals, like labyrinth seals, are

however acceptable. Each vane tip describes a cylinder surface sector
having a particular arch length and curvature, Which are determ ned on
" basis of geonetric relations. The radius of curvature is R4 of the vane tip
is determned by the distance fromthe axis Cto the internal- surface 20
of the housing 5. The thickness t of the vane, and thus the arch | ength' 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
t he di stance d between the rotor axis A and the centre axis B. 20 As it
appears fromthe figure, see also the dotted vane in straight down
position, .the tip of the vane do .performa "rolling or rocking novenent"
gainst. the internal surface 20' of the housing 5 during its revol ution
~with the rotor 2. By half a reevolution of the rotor . 2, -the vane tip has
p fformed a rol l'i ng novenent between the extrene edges of the 25 arch. Thus
the vane ti-p i-s rocking back and forth once during one revolution of the
rotor. The vane thickness t rmy per.se be thicker-thanh the optinmmw thout
-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 accordi ngly provide distance and gap
bet ween the surface 20' and the vane tip.' 30 Fig,22 shows in nore det ai

the eccentri'c adapter 6. The eccentric adapter 6 is non rotatable fixed to
the axle shaft 8via a key 25. The adapter 6 have an eccentri'c, in respect
‘'of the centre axis B, and cylindric bearing pin 26 which supports a bearing
27 that is eccentriclocated 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
provi de internal support to the -upper rotor part 2a. The bearing is :
accordingly concentric located in respect of ‘the upper, external bearing 1
and a 26 AUGUST 2002 WO 99/ 43926 PCTI.N0O99/ 00060 '

)

o



13 correspondi ng bearing (not shown) in the opposite end of the rotor 2,
i.e. supports the rotor part 2b. This eccentricity provides the forced
novenent of the vanes | via the control arnms 7. 14" 26 August 2002 Ain e
ndedPatentcl ai ms 15 Arotary-piston nachine (10)
conprising a housing (5) having a cavity (9)4 a rotor (2)26Aggetasp in the
housing (5), which rotor (2) has a rotor axis (A) and a peripheral surface
(21), inlet and outlet passages (3,4) in comnunication with said cavity
(9), one or nore vanes (1) that are radially slideable received in slots
(11) in the rofo! 0 gaghdyan® @ o it &ndi fromthe internal
surface (20) of the housing (5) tothe rotor axis (A, 1i0 at |east one
wor ki ng chanbey (9a) being part of the cavity (9), and defined by the
internal surfate (20) of the housing (5), the peripheral surface (21) of
the rotor (3) Anetary-pistosidecting (10 ombrisihg h@BsIinE) Heaie o davity ¢o; A rype2) 1)
being articul ated c(fnr}ﬁcilgd.abgﬁt aﬁ a i%( C% tot one w@%{ a ccl?trol farm
(7) and in t he SBPREt g houpRtY: WhiC df’gf 4P ByOrOL S ? Rerpheralsyriags e
shaft (8) havi@d),anlebmid @itlehpassagd’)(3 4eimepromumcatitentitivstild cabiey (9, eoe & more
ext endi ng cent VI . Usi ! which_axi
(B) extend in‘;%‘g% g) ﬁ%ﬁt%@{%ﬁ&%ﬁﬁ@%ﬁgﬁéa&g%gﬂn %15[@ (P ﬁolﬁlt{f%?(tg%(t%rea%(ivgm(gj,
and_the rotor gndmgisdiallydons the intesnal iserfags (20X ofrthpbowsing R do tefrotor agvEy),
i nput, chargctgnd i i LS l;4 hder
1Bt &NERE6hd Wolkhp c]ﬁ??cjo Cka X%dg%eﬁlg%art@flfﬁe éa%ltg Q?)Ociii %Eitngﬁ g}’r thd!

A o aneE Call ndind iBadi B

suxface sector, having centre /aturé’in the axi n
through the jdpkmal sBifaceddl) ekths honeng enethe pyripherelipurfgent?is ot thegotory2) @l 2,
i%(;got arK- Ioi st ?ﬁe Bﬁf@@ﬁﬂ@ce(élflch)i lcgﬁm{edia]@. (I)Qeé‘dh?.iaﬁb b ve t éﬁ&?&ieﬁ%ﬁnﬁe{(&téd%ﬁ)
arch len 0 e cyli r syrface sectar,. an s the_thi ckpes

of each vane, Pt andpts USRI AL aéadatlit%%tﬁe-q theigar belng BoiALY
g u"rvatur ﬁ ( Rupparted i!net fixdd axdkeshasi(8) howng e ctidral axis€BYbeid g sbimptien( Wi the

et ween t c : i Ly e axi n stance
(e "ot weer? « iy Syl ooy B B ticP 1 o Bt M), e bE o) hane
rot ary- ~pi st orin pashichwith pog spared apam Gd)tfrore eiratar asis (2), aidaheater (23 peopen
that sealing 3@ne@manshé SnRrRPIAIRS tQ&ta@PS &vgt% hﬁﬁ{e,echfafa%te&iséa i g érﬁ van 1'1i8)

accor ding 1o Gh) BTERG &9 HrYHes SHrTAch APk IHEEAsaleR of R SLIBG roBaFY G Choans
are provi ded hbgtendiig thiveighanejosdtahs codddetsand vale (1§asthe@agif ahl@)si de
surfaces of20 t he vanes (1).
” |
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

(5).

A4

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 (1).

AMENDED SHEET



AMENDED SHEET 15 26 August 2002 5. A rotary-piston nachine (10) according
to one of the clains 1-5, characteri sed in that sealing neans are
provi ded between the internal surface (20) of the housing (5) and the
peri pheral surface (21) of the rotor (2) where the surfaces are tangent to
each other. 5 6. A rotary-piston nachi ne (%0) accor di ng ZeoAwgiet 2602 he
clains 1-5, characterised in that the vané-sl ot s (11) conprises sliding

. bearings thatoscoact with the vane (1). io 7. A rotary-piston nachine (10)
according to one of the clainms 1-6, characterised in that' the peripheral
surface (21) of ratiy-pistoomacBinedt)assordingdovoe of BeDjaine 1-htchameterisedindhathe

St | ¢ . ¢ . _ : ,
Formed i nt he et art A9v8H BLRel ple Rt e ORI S %@?ﬁi@ N
15 8. A rot angripharalonrfase (A1 of freaplon (Dovlratessriaens ase tangentap shetsother7
characterisged in that the nmachine conprises at |east one

conpressorunit-that 4 s co-iotatixig with and is corresponding to the
conbusti on encfr ne unit and has a separate chanber (9a), a separate 20 rotor

and separate vanggy{plédn nGRinBAEHAGESTdink2d ohda8f the QIRE 1 -3, RBafB&Hesd inVtBat
cavities (9a,9b, 9c

e o8 (3R B hal RS SC A eR e 18, fEcandl pg T one o
supported and stabilised in the free end thereof by the rotor (2) by neans
of an eccepfri;c adapter (6). ENDED SHEET (ARTICLE 19) .
A rotary-piston machine (10} according to one of the claims 1-6, characterised in that’
(3 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 af least one compressorunit-that is co-fotating with and is
corresponding to the combustion engine unit and has a separate chamber (9a), a separate
20  rofor and separate vanes (1a), and passages (12) that connect the respective cavities

(92a,%b,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).

P

~izNDED SHEET (ARTICLE 19)
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