WO 2008/ 146094 PCT/ 1 B2007/ 051998 Vane machine M chael and D pl.-1ng. Daniel
Stegmair Hirschtrank 13 5 86551 Ai chach-Unternauerbach Description The
invention relates to a vane machine for the 10 expansi on or conpression of
gaseous nedia, such as air, exhaust gases froman internal conbustion

engi ne, vap@PoREOBLUAG08A a mixture thereof. A vaneCHATB20@7/65k888n from
DE 201 17 224 Ul. So that 15 the expansion profile can be better adapted to
thermal requirenments and so that waMa@nga8RehRéne can be produced with | ow
production costs, a vane machine with vane <cell units is proposed, which
has cell volunes increasing and decreasing in size in the direction of 20
rotation. Theiobhpettand dhpth-rthe.i peentiiostesmhased is to specify a
reliable andHefLiﬁggggkv he machi ne. 25 This object is achieved by nmeans of
the features of°t I'ndependent claim Advant ageous devel opnents are the
subj ect Matteps5ol RhehdepeddéertrmeharivechThe vane machi ne according to the

i nvention serves for 30 the expansion or conpression of gaseous nedia, such
as, in particular, air, exhaust gases froman internal conbustion engine
with a tenperature of up to 500C, Desporigusiaredia or a mixture thereof. The
housing has a cylindrical space and also an inlet port and an outlet 35
port in the cglindrical.space and a shaft displaced in parallel or arranged
eccentrical | yhei t Anvespeen t detliiéesceriCer aaxi'@t thaChousi n§or FuERfer nore,

the vane o maghpRgshas at lRaglcanre i Ixt ANt Ane wasond ShéRubarair,
exhaust gases from an internal combustion engine,

vaporous media or a mixture thereof.

A vane machine is known from DE 201 17 224 Ul. So that
15 the expansion profile can be better adapted to thermal
requirements and so that a vane machine can be produced
with low production costs, a vane machine with vane
cell units is ©proposed, which has cell volumes
increasing and decreasing in size in the direction of

20 rotation.

The object on which the invention 1is based 1is to

specify a reliable and efficient vane machine.

25 This object is achieved by means of the features of the
independent claim. Advantageous developments are the

subject matter of the dependent claims.

The vane machine according to the invention serves for
30 the expansion or compression of gaseous media, such as,
in particular, air, exhaust gases from an internal
combustion engine with a temperature of up to 500°C,
vaporous media or a mixture thereof. The housing has a
cylindrical space and also an inlet port and an outlet
35 port in the cylindrical space and a shaft displaced in
parallel or arranged eccentrically with respect to the
center axis of the housing. Furthermore, the vane
machine has at least one first and one second circular

disk, arranged so as to be offset in parallel with



di sk, arranged so as to be offset in parallel wth WO 2008/146094 - 2 -
PCT/ 1 B2007/ 051998 respect to one another on the shaft, and slides guided
by the circular disks and displaceable in the direction of the inner wall
of the housing, a vane cell being forned in each case by the participation
of two 5 adj WoeRDO08/LA6S94f t he adj acent 2regi on of POB/IRAGHT/QALPOBf the
housi ng, and the volune of the vane cells in the region of the inlet port

differing froduphe. Vol Wik ofndfiecyage efb! Srabd hedeolongol Lheqoy!! et

port. According to the invention, thére I's provisi or ea
circul ar di sk¥ toehadecalpiruchisksy asfd &isrlacaakare bk et B o sTeEREANOf t he

slides has aofCHﬂﬁ¥|§hn@&0qﬁhﬂ_CB@fHﬂﬂgaBbgglﬁ& | eastaab kkﬁjen9e1£§C'n9 the
housing of the vane nachine. The circular- arclate part of each siide noves

in at | east 6AEMES cilPcultdChar Gidte Nt dic a B3Ficipreirar afskt¥Ad in a

circul ar-;rcHagecshet ofi @deseeandipir Qatﬂjasl’cem@kreg Ao PaFt iteid alihMeEV ef erred
enbodi nent of Ee 5|nvent on, .each §6#q§1 i de %gch case bX

| east two hol'@ihg %r M5 on 8 porer o €?:lY V%? Bétﬁleﬁhﬁa?% af ﬂéast tmo
of the circular-ateuateyisirot 8 Th@eneaﬂuﬁESpactor@iﬂgetﬁn@henkmvemheon make

it possible_t npl e vane na ch has. a 2 I y of
slides and tﬁggg Sréﬁgeﬁé?tlp ici ? cﬁmﬂbé?sr? l%nvé)ry fgﬁég %pace.

Rel i abl e gui dante, Awﬁ@imnmgaitxIth@gl@wemheO@lldEBera tlhhe pkotvssibs
neverthejessegnsyred, 30 Lp acrﬁféu'l%@'ﬁls%t{‘g hayent] dggluéiﬂff‘{? '89;

provision for t e vane machi ne to have a conpéensating
defl ects eachiofuflhe- @Kp@@§e|naﬂﬂiahrékﬂﬂanﬁ the |ﬁh€deaalha©f the

housing. Thig;ig,aghigved iR thabfiguration at least at its end

facing the housing of the vane machine. The circular-
arcuate part of each slide moves in at least one
15 circular-arcuate slot of a first circular disk and in a

circular-arcuate slot of a second circular disk.

In a particularly preferred embodiment of the
invention, each slide 1is guided in each case by at
20 least two holding arms on a portion of a circular path

and in at least two of the circular-arcuate slots.

The measures according to the invention make it
possible to implement a vane machine which has a
25 multiplicity of slides and therefore a multiplicity of
chambers in a very confined space. Reliable guidance,
without a tilting of the slides in the slots, 1is

nevertheless ensured.

300 In a refinement of the invention, there 1is provision
for the vane machine to have a compensating device
which deflects each of the slides in the direction of
the inner wall of the housing. This is achieved in that
that end of the slide which faces the inner wall of the

35 housing, despite its rotation about the eccentric axis
of rotation of the shaft, describes a circular path

about the center axis of the vane machine.



that end of the slide which faces the inner wall of the 35 housing, despite
its rotation about the eccentric axis of rotation of the shaft, describes a
circular path about the center axis of the vane machi ne. WD 2008/ 146094 - 3
- PCT/1B2007/ 051998 1In a devel opnment of the vane machi ne according to the

i nvention, tWera0p8/pA60P4i on for the codApensati ng PEB(/FB2003/0818PBensi oned
in such a way that that end of the slide which faces the inner wall of the
housing 5 slideg Cdé%ﬁeelcy md¥it s@ntt%tlm yma@ﬁl%eta%clo&@qr gvadd QE the
housi ng of the vane mach |ne In a refinement of the invention, there is
provi sion f&RVEBREROBf t RBEERi dés tErﬁglﬁ%BOldéﬂrmn¥hea gamaénaﬁﬁ%ngo and
fO(r]I tpetﬁw d?egﬂﬂét@oﬂ@]‘?ed@n@lﬂsﬁ%nw tin Bulazlrgts%d«fa Oihfﬁat Stl&étgéﬁg W_ffjh Lhﬂ
end o e s e ce e inner wall o ousi ui de bo
rests, at it ﬁgnﬁgt g ﬁaay%??%ﬁ1ﬁﬁ€ ghP%%raﬁﬁn %ﬁ PBSQESnnecting
rod bore of altcaspectlionglrygd.buld t@nﬁadeyek@ppﬁnpa@t Hhﬁaan@@flwallthere is
provi si on for %E &gnnectlng t§ tQ ge prBV|ded with a connecting rod foot
which is QU|8ed &t Wen{'He “6ut-EFmost'a i nnernost face of a circular
ring. 20 In a refinenment of the invention, there is provision for the
Compensat | nasfey] CectonBRKe A &ﬂrr%Hgarmcve% d-BSt epedeon 4 NELBGEERLE! ©
shaft, and t e circu rrn hé ¢ircular tiHg I's connected mec ani cal l'y
to the 25 C|ﬁ@@l&ﬁcﬂlﬁﬁ|¢h%u%hl®e&apoth§tpﬁ@@h@%ﬁewlﬁﬁ ahguidéreumar ring
lies on the aeat & aXise Of i he wane cdmaelides Liiare iodi fgat 4of gthe

i nvention, there IS pr.ovi si on
bolt is aligned with that end of the slide which faces

the inner wall of the housing. The guide bolt rests, at
its end facing away from the guide arm, in the single

connecting rod bore of a connecting rod.

15
In a development of the invention, there 1is provision
for the connecting rod to be provided with a connecting
rod foot which is guided between the outermost and the
innermost face of a circular ring.

20

In a refinement of the invention, there 1is provision
for the compensating device to have a circular disk
fastened on the eccentric shaft, and the circular ring.
The circular ring 1is connected mechanically to the
25 circular disk in such a way that the center of the
circular ring lies on the center axis of the vane

machine.

In one embodiment of the invention, there is provision
30 for the circular disk and the circular ring to be
connected mechanically to one another via one or more

step-shaped connecting elements.

What can be achieved in a technically simple way by
35 these measures according to the invention is that the
slides slide contactlessly past the inside of the outer
wall of the housing of +the vane machine at a

predetermined distance from said inside. The distance



30 for the circular disk and the circular ring to be connected nechanically
to one another via one or nore step-shaped connecting el enents. Wiat can be
achieved in a technically sinple way by 35 these neasures according to the
invention is that the slides slide contactlessly past the inside of the
outer wall WP 2A@BABASPAG of the vane-mAchine at aPCP/EBRORTAPALAEI st ance
fromsaid inside. The distance WO 2008/ 146094 - 4 - PCT/1B2007/051998 is
preferably diEEB§%Q@%35¥¥”Htﬁ@ﬁsfﬁﬂé@'B§an%Eh%thﬂgpr§§§95§1§98§§853t'0“
occurs via the gap betweéen the slide and outer wal In a preferred
refinement oPTERBUFAVEREIRANSAHGR PSCUpFoV 3 oﬁhﬁorg%ﬂﬁebﬁ‘&l‘”@% ahfs of a
first slide t0ihe ahh saebrcaseifastened rotatably on the first side of the
circular disks and for the holding arms of the second slide, directly
adjacent to the first slide, to 10 be in each case fastened rotatably on the
second side Inf & hprerfecubdr HSksemeite ski des canvéheneby behdrreoug bt

t oget her nore O%Ho§8lyfcﬁpigggthtmgldlngg%pons of ¥an%_qpch|ne can 15
be further rBatéed: “the Vane fachi ng" gccorélng td ﬁe i'nvention T1s

descri bed i ninoreacadet ad bebdlapuanedreansaoibn exenphar yiretrbodidendf usi ng
drawi ngs whi ar C I 0 e S he, E@@E fepgnce
synbol s deno?ge G P@ﬁlgf %ﬁﬁﬂ{engpéa éyagt%hgﬁgﬁgﬁ% ts. fﬁg ramﬁngs
figure 1 shoﬁscaﬂﬂlﬁdﬂ@ﬁutdAﬁQ@Vkﬁ afpageme machhee fi2sstacebid ngteo the
inventiofy inpa diaammBLhCe iddustdal i oo fdguy ecR shawssdhendeas gsi de of

one of the circul ar
of the circular disks.

The slides <can thereby be Dbrought together more
closely, so that the dimensions of the wvane machine can
15 Dbe further reduced.

The wvane machine according to the invention is
described in more detail below by means of an exemplary

embodiment, using drawlngs which are not necessarily

20 true to scale. The same reference symbols denote
identical or identically acting elements. In the
drawings:

figure 1 shows a first part view of the vane machine
25 according to the invention in a diagrammatic

illustration;

figure 2 shows the rear side of one of the circular
disks illustrated in figure 1, in a

30 diagrammatic illustration;

figure 3 shows a slide device with a circular-arcuate
slide of figure 1 in a diagrammatic
illustration in more detail;
35
figure 4 shows a diagrammatic longitudinal section in
the region between the two slides illustrated

in figure 1;



disks illustrated in figure 1, in a 30 diagrammatic illustration; figure 3
shows a slide device with a circular-arcuate slide of figure 1 in a
diagrammatic illustration in nore detail; 35 figure 4 shows a diagrammti c
| ongi tudi nal section in the region between the two slides illustrated in
figure 1; WOWQ0B8084846294 5 - PCT/|B260%/ 651998 fPgU/EBBOEMANE1998
dlagrannatlc section through a vane nmachi ne according to the invention in
the region of a circular disk; 5 figure 6 shows a diagramatic section

t hrough the vane nmchine accordln to the invention in the region of a
centrically &tPHRfed cPPetPard F‘Fﬁ@ra%‘atié St Shoredk c’bnﬁéﬁ@atl ng
devi ce according to thgachavent keBowiiRgt heo catid | Galdantargranged tEkr cul ar
ring. 15 The part view 100, illustrated.in figqure 1, of the vane machine
500 according to the i he8nPPoffi A §2pEPSAEcEvE’ illustration and in
diagrammeiic formshows a shaft 101 arranged eccentrically in the vane

machi ne |Ilu%traged behom/ a Q{rsgxyquyla%%gh§k 10 and a coggncircular
20 di sk 103. “THe Flrst and the ST G rcul A di%k E %3 are
identical and are "linadcbphge spaceddapartto dﬁuihelshaﬁnxﬂﬂllnTheyeare in

each case fastened (no%lgllhusg%atgd)cgh§ Lgl%g tQEg?n8Edr°E§Eb8Ta9” t he

shaft 101. Figure 1 strates by way of exa
ring; and

10
figure 7 shows a compensating device according to the
invention with the centrically arranged

circular ring.

15 The part view 100, illustrated in figure 1, of the vane
machine 500 according to the invention in a perspective
illustration and in diagrammatic form shows a shaft 101
arranged eccentrically in the vane machine illustrated
below, a first circular disk 102 and a second circular

20 disk 103. The first and the second circular disk 102
and 103 are identical and are "lined up", spaced apart,
on the shaft 101. They are in each case fastened (not
illustrated) fixedly in terms of rotation on the shaft
101. Figure 1 illustrates by way of example only two

25 slides 104 and 105 of twelve identical slides.

Figure 2 shows the rear side 200 of the second circular
disk 103 illustrated in figure 1. The circular disk 103
has slots 201 to 212 which are 1in each case closed
30 toward the center of the circular disk and open toward
the margin of the circular disk. The slots are in each
case circular-arcuate and have the same dimensions. The
twelve slots 201 to 212 are distributed uniformly on
the circular disk 103, that is to say a slot in the
35 circular disk 103 for receiving 1in each case an
identical, likewise circular—-arcuate slide or a slide
of circular—-arcuate cross section 104, 105, etc. is

provided every 30 degrees. The circular disk 103 has at



25 slides 104 and 105 of twelve identical slides. Figure 2 shows the rear
side 200 of the second circular disk 103 illustrated in figure 1. The
circular disk 103 has slots 201 to 212 which are in each case cl osed 30
toward the center of the circular disk and open toward the margin of the
circular di sNO 7Ae84L468%re in each ca$e-circul arPEGFLTGRRE0ANA5HALE t he
sane di nensions. The twelve slots 201 to 212 are distributed uniformy on

the circular;disk103,r wa}soké ©9 0S&H A §é<9é1\'7{h<§h%hé5 GHdrqul agp di sk 103 for
receiving in each case an dentical, likew se circular-arcuate slide or a

slide of C|?éﬁbaﬁﬁéﬁc&hﬂélﬁ%o%%lsEQt?6% fox, fTeegerdtnd 1% eprbvfded every

30 degrees. JheQidicly ajrdi ahol(&dﬁaSr@tam;E&O&bb%O%e Bespective
PCT/ 1 B2007/ 051998 i.ts center, (f 20 for rece|V|ng shaft 101. In
each case a BBFE 23150 éﬁ?“@éf ast¥MiHE T n eBth cas rc& AOT 8FAGEEFm 110
etc. rotaiabbeoaboaolth@OQespﬁﬂiJVEhebb@ﬁesszbnownd@mzbammaenlmmeach
C|rcular-arcuate 5 ?Jots 201, m E . bores 231 t 2@2 have in each
case the samscdfametér aﬁHm?un b% arrel ?o thrunbore |gE e ghoms t he
circul ar-arcbare 8kbde 104 or the 10 slide device 300 of figure 1 in a
diagrammatic illustration in nore detail. Al the other slides or slide
devi ces which are not illustrated in figure 1 and are guided in the
C|rcuIar-arcﬁagér§ldisSQQWStdﬂziZClééﬂﬂé§péﬁéuﬁéeth%l@i¢dé0£041©rthﬁe slide

device 309, 19iphat des/itQ sayo@l | okhershides ar sl de;deviggs @h8tic
identical. The_slide 104 or sllde devicé 300 is guided between two adjacent

ci rcul ar - ar ctiaft@S§Fatdop1oin W@é&té@%ﬁl%heAéénéi i ghterofskitesi PEul ar
di sks 102 aRrdi}@3dichlivstsr atradn mdd ge i1 Jddweer &pokn shaggede ol and

are guided in the circular-arcuate slots 202 to 212
correspond to the slide 104 or the slide device 300,
15 that is to say all the slides or slide devices are
identical. The slide 104 or slide device 300 is guided
between two adjacent <circular-arcuate slots 212,
located at the same height, of the circular disks 102
and 103 illustrated in figure 1. Three hook-shaped or
20 elbowed holding arms 110, 310 and 320 are articulated
at the first end on the circular-arcuate slide 104. At
the end facing away from the circular-arcuate
slide 104, the holding arms 110, 310 and 320 have in
each case a through bore 301 which runs parallel to the
25 slide 104 and which is pierced in each case by a round
guide bar 330b. The center of each of the bores 301 and
that end of the slide 104 which faces away from the
holding arms 110, 310 and 320 are such that an
imaginary radius vector r emanating from the center
30 axis 501 of the vane machine 500 ends exactly at that
end of the slide 104 which faces away from the holding
arms 110, 310 and 320.

Figure 1 illustrates by way of example a single holding
35 arm 110 which has a hook-shaped or elbowed form and
which is fastened at its first end to the slide 104.
The second end of the holding arm 110 has a bore 301

which has the same diameter as the bores 231 to 242.



20 el bowed holding arnms 110, 310 and 320 are articulated at the first end
on the circular-arcuate slide 104. At the end facing away fromthe
circular-arcuate slide 104, the holding arns 110, 310 and 320 have in each
case a through bore 301 which runs parallel to the 25 slide 104 and which is
pi erced in eW6h2088£18%084r ound gui de-bdr -330b. ThRCTANB2P0B70848R80f t he
bores 301 and that end of the slide 104 which faces away fromthe hol ding

arms 110, 319,and, 320 age sueh, t hati AN ndJmol nary, [adi U Yect ot opmanat i ng

fromthe center 30 axis 501 of 'the vane nmachi ne 56% ends exactly at
end of the sPPEEIEO4 MHITIIT abB8 &ARELPES rofd t BEhot Ul ngWharnst®0va320 and

320. Figure #hathhHst babes sby ivespafa Eexaplena $ingd e1hpl dbhgs 3decahm 110
whi ch has a hook-shaped or gtgpmed fogg%and which is fastened at its first
d

end to the si8e AO4< Hhe P Teh NPhé NoPBFhgacrh 110CkasY42bore 301
whi;:h ha%}hpasar,re td'ieanEéﬂ’geaS otfhaﬂkbjgi}esleB% tioy 24 ‘A@nlz%%/abéﬁ@%f- 7 -
PCT/ 1 B2007/ 051998 .The .gui r Ob, i C s.a circ r _€£ross,section,
engages throgéﬁ e Bor'ds' 2 88§nd%%§lﬁkkéﬁ]%ﬂ van&4 i%go%%otﬁg in
operation, thersiode 164 noves aroundilihe guitde bary 33@beandhalldhgga
portion of a_circ r at h,, 1 he .cent of - whi ies_jn t axi s of
t he gui de ba?9@§ogh%Th§1§Vi goio%tfg gﬁ%ﬁedﬂgﬁ%ﬁg %Legn%br%?§%8§$ ?Ee
circul ar pat hhby tieddholodi rgmsar mendvkes, 310LtIB20; etelt{od. figuré&hs) and,
because pf the hoLding Anwe, JToMes M thaut tilting qhpethe 104 o)

circul ar-arcuate slots 212, etc. (cf. figures 1 and 2%. The same_ al so
appl i es corr é8gon8rHgl y218°t PRty EGEEPIinsGim It wWhy. FEgare 4

shows a di agganmti ¢l angiitlddiarakyasection 400,

Figure 4 shows a diagrammatic longitudinal section 400,
15 parallel to the longitudinal axis of the shaft 101, in
the region Dbetween the two slides 104 and 105

illustrated in figure 1.

On account of the holding arms, the slide 104 moves,

20 without tilting, in the circular-arcuate slots 212 of
the circular disks 102, 103 and of further circular
disks 401 and 402 not illustrated in figure 1. The
circular disks 401 and 402 are identical to the
circular disks 102 and 103. The holding arms 110, 310

25 and 320 illustrated in figure 3 are provided on the
slide 104. At their end facing away from the slide 104,
the holding arms 110, 310 and 320 have in each case the
bore 301, not illustrated in figure 4. The bores 301 of
the holding arms 110, 310, 320 are penetrated by the

30 guide bar 330b. The guide bar 330b absorbs the forces
of the slide and, furthermore, penetrates the bore 240
of the circular disk 103 and the corresponding bores in
the circular disks 102, 401 and 402.

35 The slide 105, on account of the corresponding holding
arms (not illustrated), moves, without tilting, in the
circular-arcuate slots 211 of the circular
disks 102, 103 and the <circular disks 401 and 402.



15 parallel to the longitudinal axis of the shaft 101, in the region
between the two slides 104 and 105 illustrated in figure 1. On account of
the holding arnms, the slide 104 noves, 20 without tilting, in the
circular-arcuate slots 212 of the circul ar disks 102, 103 and of further
circular di YRs2208/3480842 not il lustrafed in fi guPET4IBZART/BROBBar di sks
401 and 402 are identical to the <circular disks 102 and 103. The hol di ng

arnms 110, 3190251519%%%% i1ivstrated 'afhcf'92'®§ %o%&%s@ro%ﬁ%d ©oh the slide
104. At their end cin fron1the slid t he hol di'ng, arnms 110, 310

and 320 haveSta%8ad| 4cé§§3tﬁéovbg?@ §@ltjﬁbts}+¢%sﬂp§ted“i t??bﬁrﬁnﬁ The

bores 301 Offathﬁgh@h@WHQHﬁﬁthﬁéOSl3&@ 1830 ame pﬁﬂ@iiﬁ@eﬂrhy thea30 gui de
bar 330b. Th guide Ob.absor bs the forces qa?sll and
furt her nor e, “pefet &t e B6rE 240 %d}héaélrc P%r ranffhe

correspodﬁinglbose$atad tie Tigwnd at . difsks bb@2s 4001 andt 4021ud5rdheds! i de
105, f di d1
on accoynt qfy Lhe £0r Lespanding gl fli g, an e (nofy 4 | ustated), moves,

wi thout tilting, in't crrcular-arcu € circul ar = di sks
102, 103 andrthetcitedl dry dikks gadlearch 402300 2008/u4eF94bar 8330¢,

PCT/'52007/0§%?%§erH%E@'”gb@£@§r£@9§ 3103, and 320n 89rH§§P°B§E89159 t he

slide 104 are provid on the slide 105. At their end faclng fromthe
sl i de 105, tHéSPimJcﬁihgaafimstqeloaorrsmanéhagsmerﬁavénl ritlt%cﬁléag athe bore
301, not1® ibkkugkraved uunif zgur @os.. The bores 301 not illustrated in figure
4, of the holding arns 110a, 310a, 320a are penetrated by the guide bar
330c. The gui de bar 330c, furthernore, penetrates the bore 239 of the
circular di skrt@3randet hercgurespondiieg boresstratde ddnplletely or

partially slides 410 and 420 and their holding arms.

These correspond to the slides and holding arms already
15 described.

It is particularly clear from figure 4 that, with a
shaft 101 of appropriate length, the vane machine 500
according to the invention can also be extended in the
20 longitudinal direction in a highly flexible way and can
therefore be adapted in a simple way to the mechanical
power actually to be furnished. This 1is achieved by
lining up a corresponding number of spaced-apart
circular disks on the shaft 101 and by selecting slides
25 of corresponding length. Furthermore, the mechanical
power to be furnished by the vane machine according to
the invention can be adapted in a flexible way to the
actual requirements by enlarging or —reducing the
‘diameter of the circular disks and/or by increasing or

30 reducing the number of slides on the circular disks.

The slides are not exposed to any flank load on account
of the holding arms used. This, in conjunction with the
clearance of the slides in the circular-arcuate slots,
35 lowers the wear and consequently increases the service

life and the efficiency.



10 disks 102, 401 and 402. Furthernore, figure 4 also illustrates conpletely

or partially slides 410 and 420 and their holding arns. These correspond

to the slides and holding arns already 15 described. It is particularly

clear fromfigure 4 that, wwth a shaft 101 of appropriate |length, the vane
machi ne 500 W@c@@ﬁ&/h66984the i nventi on 8an al so beP@R{ERABATYAS51ABS820

I ongi tudinal direction in a highly flexible way and can therefore be

adapted in aF%bHPEef%ﬁ¥thsthﬁ H?SB@Qhﬁéklch%ﬁﬁnﬁﬁ¥U%hEMuEH be {WrBi shed.
This is achieved by lining up a correspondi ng nunber of spaced-apart

circul ar d|sWéCBhthéquﬁchxﬁ}%ﬁdt%yt élé@NQQj%ﬂqcﬁ%@@ﬁW%ﬁs%%Yrégpondlng
I ength. FurtbBeremyre,fit heomechanial regover Jdfo tb}eef dikicshed hyidiheigane

machi ne accor the i nvention, can.be ad in aflexjble way to the
act ual requiﬁghﬂgF§aE§ e&%n%;QRf?n regﬁgPﬁ (1H%ﬁﬁﬁ%ﬁso? ?hgaegrcular
di sks andiormbyhunere@@Ongtmm 361Eedmamngdi$@ n@mbercofcsnadeSrcnathe

circul ar disk | ides e _nat expose Lo, any f.l.an oad on_ account of
the hol ding a?ns usgl'4 fhlslﬁg 5bnjuﬁ%§|og Fﬁathetﬁble% Ance~of *t'he

slides in theicrntekarranetat e siloitss 352®bmer$0the2Méhr atidaconséquent | y

i ncreases th i f d ceffi nc 8/ 09
PCT/IBZOO?/Oglggé¥kgge8re gjﬂﬂoaébglg aéﬁgﬁnﬁ¥%%V§E%§?on%ﬁﬁ}ou % %hvane

machi ne 500 Qéééﬂéﬁﬁgaﬁéuﬁﬁé istvgesi g 4r didsversied y o t@ﬁergha©ﬂ 201 in the

region ofpthenei rcad adydisk 103 il1ystrated i nsﬁaggre %1 Fi gUk-gnged
illustrates the vane 5 nachlne 500, the circul ar disk 103, circul ar-arcuate

slides 104 t 8CEEBLRACERLAr 61 3¢ SRR R M ariche | #xiei PEUFaFa5iehat e
slots 201 to012%2 Smafhd akh¥ft 101, the center axis 501 of the vane

machine 500, the guide bars 330b to 330m, the outer
wall 505 and the inner wall 506 of the vane machine 500
15 with ducts for oil 1lubrication and sealing for the

circular-arcuate slides 104, 105, etc.

The twelve holding arms 310, 320a, etc., illustrated in
figure 5, of the twelve slides 104 to 115 are located
20 alternatively above and below the circular disk 103.
This also applies correspondingly to the holding arms
and the slides 104 to 115 in the region of the circular
disk 102 and the further circular disks 401 and 402, as
indicated in figure 4 (the guide bars 330d, 330c, 330b
25 and 330m illustrated in figure 4 are in actual fact not
located in the same sectional plane, but 1lie 1in
different planes, as can directly be seen particularly
from figure 2). What is advantageously achieved thereby
is that even directly adjacent slides and their holding
30 arms do not impede one another during the movement of
the associated slides and therefore a large number of
slides can be provided on the circular disks. This
makes it possible to have a vane machine of small build
with compact dimensions, but with a large number of
35 expansion or compression chambers which are formed in
each case between two directly adjacent slides, the
adjoining outer wall 505 and the adjoining inner wall
506 of the vane machine 500.



illustrated), the holding arns 310, 320a, etc. of the circular-arcuate
slides 104, 105, etc. in the region of 10 the circular disk 103, the shaft
101 arranged eccentrically in the vane machine, the axis of rotation 106
of the shaft 101, the center axis 501 of the vane machine 500, the guide
bars 330b toWQ38RP8{RAE6EA%ker wal|l 505 ahd the | nnePCRAIB2603/B51998 vane

machi ne 500 15 with ducts for oil lubrication and sealing for the
circular-arcuate slides 104, 105, etc. The twelve holding arns 310, 320a,
etc., illustrated in figure 5 of the twelve slides 104 to 115 are | ocated

20 al ternatifeP§SabBdyvE3EndBEIIGR tHE ik uindro dig 1Rt ThPECaP8 abpli es

correspondi nghy tfanteh&lab@h(ﬂﬂengw@l’ Mt 20t the sdidesl dP4diokd 1endnthbe region
of the circular i sk 102

the furt | 401 and 402,
A R Tk S L QY E LR LR N (A R ER R 8 tﬁﬁ@soﬁ? s
illustraﬁbd contager esddar eofn m&i@mj ﬁqmntsunln I@@aﬁedcaﬁethensanhe
sectional pl aoe, but,.| e i, ditEer st pla gl v, be s
ere

particularly “fromfigure ntageo y agalevé is
that even d|té@tBﬁmadﬁaééhtdgivﬂwsthﬁdShhétr1ﬁdldmngn3ﬁﬂarh® ﬂerﬁermlnpede

one anot her HthQQlEQ§ MRYELENS, Ok, t @né‘?é@ aetlE‘éZ!:% ides andthepgtore a

| ar ge nunber slides can be provid on the circu di sks. This nakes
it possible ﬂélhéﬁéaéedéne<thﬁpﬁéuéﬁ §Hﬁ|FhﬁuﬁQ$eHﬁ31?céﬁﬁaégemﬁﬁ§n3|ons

but with@ | argenaunierrtof1 86 expapshencar teormlessl At chapber sowhieh are
formed in each case between two directly adjacent slides, the  adjoining

outer wall 565%antthe™adf6rfRi mf Y nnéFewsdistaes oPSfHESDarid'SraéRRE 500. WO
2008/ 146094 wal0 50RCENAB2ZGRY/QEEI98/21A gBES 05 f gelse Ny xhar gabhowengoonto the

inlet port S%QCQEases Consequently, the volume enclosed between
two adjacent slides on the way from the inlet port 510

15 to the outlet port 520 is enlarged, and the gas or gas
mixture is expanded on its way. The slides and their

holding arms at the same time pivot in each case along

a portion of a circular path, about the guide bar

assigned to them and come to bear against the inside of

20 the outer wall 505.

How the slides 104 to 115 are brought closely to the
inside of the outer wall 506, but without touching it,
is described below with reference to figures 3, 6
25 and 7. A close, but contactless, guidance of the slides
against the inside of the outer wall 506 is important
in order to allow an undisturbed friction-free rotation
of the circular disks, along with low pressure losses
via the gap between the inside of the outer wall 506
30 and the respective slides toward the pressure chamber
which is next in the direction of rotation. A pressure
chamber 1is located 1in each case between two adjacent

slides.

35 As 1illustrated in figure 3, the slide devices 300
according to the invention have, furthermore, a guide
arm 340 which is attached to the elbowed part of the
holding arm 320 and the second end 350 of which is in



t he vane machine 500 rotates the circular disks and the «circular-arcuate
slides which are guided by them the 5 concave side of which points in each
case in the direction of the inflow ng gas or gas m xture, and at the sane
time drives the shaft 101 in order to perform mechanical work or to

gener ate el e¥Or ROAB/WIFR9Enot il lustrated)- On accBPORYIBROORAOBEE8ALricC
arrangenent 10 of the shaft 101 in relation to the center axis 501 of the

vane machi ne,500nbhe djsstianggobetieens t hed noerq. vably 506 andk,d hengut er

wal I 505 of the“vane machi ne i ncreases. Consequently, the vol une
encl osed bet igéfie tho a%l“%céﬁ? éauildj@s BNt he waFaftes e FAPerapérh 510 15

to the 0Ut|e$l§@ét ex20, l§l@0%@&@@@d aingl Ehgu9§8<pr Qﬁ%chnhﬁﬂdgé%|§h§Xpanded
on its wa he slides. and %§e|r holdln%ﬁarns at the sane tinme |vot in

each case aIHﬁBe Iportion v10 a A aPlfat R %abditIthe dui §&WSEr 2assi gned
to them ahd comgrhombedr agaitnisin t BeOI nirdeigef tR wheeouierhwed | 55605. How
the slides 104 to . 115 ar.e brg ght closg é to the _inside aof the Puter wal |

i

506, but witAGGET 9688h|ng it, lgggg &d bg}omf thréFéfenc® to flgures
3, 6 25 and ZenArckeseéy buuanyﬁdumifsslagumdagcéQﬁ ther shé¢ desre agai nst t he

I nside of the, 9%8{(' ‘gﬁe'ﬂ J{éocqh tag ét lril%rsci%{]ateod a'i$ 28,40dj;st ur bed

friction-freero rcu ar disks, alo pressure
| osses via ﬁhet@@pCﬁéFMEeﬁuih@flhhédéléﬁetﬁ@4oaueweh$ﬂIaEOBheooahérthe

respectiyg skhdes QHMHHQN$heo@ﬁ§§sué§déga”b?J Whi Gl 1S, pext 'QlEB@s

direction of rotation. A pressure anber is Iocated in each case between
two adj acent acsprdesy 3$CASWUanﬂW%ﬁQﬁ#QW7fl%hﬁe glidpe sPfdehdevi ées 300

accordi ng toctheulnyenaticontRaye rduidder BREe. 36 JUtHe guide arm 340
has at its second end 350 a bore (not illustrated) in
which the first end of a guide bolt 365 is located. The

15 other end of the guide bolt 365 having a circular cross
section is located in a bore of a connecting rod 370
said bore being located at the second end of the
connecting rod 370. The center axis of the guide
bolt 365 1is at the same distance r from the center

20 axis 501 of the vane machine 500 or from the center of
the housing Miousing @S the center axis of the circular-
arcuately rounded end 360 of the slide 104, the center
axis of the circular-arcuately rounded end 360 and the
center axis of the guide bolt 365 being aligned with

25 one another, that is to say lying at the same height.

In order to impart to the slide 104 or its rounded
end 360 and correspondingly to the further slides
according to the invention a centric movement along the
30 inside of the outer wall 505 of the wvane machine 500,
even though the slides 104, etc. run on circular
disks 102, 103, 401 and 402 etc. arranged eccentrically
in the vane machine 500, a compensating device 700 1is
provided according to the invention.
35
The compensating device 700, illustrated in figure 7
has four compensating arms 710, 720, 730 and 740. Each

of the compensating arms has a bore (not illustrated)



arm 340 which is attached to the el bowed part of the holding arm 320 and
t he second end 350 of which is in WO 2008/ 146094 - 11 - PCT/1B2007/ 051998
alignnent with the end of the slide 104. Between the slide 105 and the
guide armis located the separation plate 601, illustrated in figure 6,
whi ch cl 0sesWPh@0084A46/84hi ne 500 towartl one end. PFPUITB2B803/68HE 9985

di agrammati c section 600 through the vane machi ne 500 according to the

i nvention ingthe; fegiQn, obnas, Ceﬂ&&h@@&'%Jﬁrkﬁ@geélngcqé@ferkﬂg £ad.
Furthernore, a_ further separatlon plate (not illustrated) rovi ded at

the other en8°fiPHesri 0104 ¢t <&t RHe B?%ewha@heﬁagnﬁf;gﬁhéhst her
sides. Like nhedehberarsl ies maesendeayl yotbhe Henwentd o r t hessl ide.104 has

a circul ar-arcuat el unded, end 3 uide arm 340 _has at second
end 350 a bo e(no?lg?TﬁgfrafEﬂﬁi ?8ah gh %he % i rst T &hd &F”§EQU|B8%boIt 365
is |located. TheutSretleen émi(ﬁedduyxng(hhdxﬂuhéﬁaahavoﬁgthechb&dhag Cross

section is | t in 0 o] ctd. r 70. d ei.ng

| ocat ed at tﬁg%sgggndqgﬁ% éfhfér Ogoﬁﬁgc%ﬁggtrgg)%7ds'é¥ cen%er ax?s of the
guide bolt 365fignath¢heeshear dkssantethefeomenheicenheft200axi s 501 of the
vane machi ne 500 or fromthe center of the housing Miosng as the center
axis of the circular- arcuately rounded end 360 of the slide 104, the center
axi s of the &PFelkar -1t ctheelsFamshdedr enaf3gmeandot Aengcemmer/ bXi $Sof t he

guide bolg 3@pcbeingaldgnedswid he2ocone ABOEDRY, plihat7d®, tensaythyirng at
the sane height. |In order to inpart to the slide 104 or its rounded end

360 and corr@§60n&ﬁuﬂ%ﬁ%%bthésfuﬁpﬁgFt§gldé§ gccor iy tBOERe i(APENtion a
centric novenentsalrergd)he 30z i 6sirdel ot thagoutoar. viald SO5tef bhetwnane

machi ne 5Oo’first bore of the circular ring 701 is at a distance r;
from the <center of the ring. Correspondingly, the

15 holding arms 720, 730 and 740 connect, via holding

pins 770, 780; 790, 795; 796, 797 assigned to them, the

circular disk 103 to the circular ring 701, so that the

circular ring 701 rotates at the same angle of rotation

as the «circular disk 103, the «c¢ircular disk 103

20 rotating about the eccentric axis of rotation 106 of

the shaft 101 and the circular ring 701 rotating about

the center axis 501 of the vane machine 500.

The foot 390 of the connecting rod 370 is supported on
25 the ring surface of the «circular zring 701, the
longitudinal c¢learance (not 1llustrated) allowing a
limited tangential movement of the foot 390 on the
surface of the circular ring 701, and the foot 390
otherwise following the surface of the circular
30 ring 701, on which surface the foot 390 is supported
both outwardly and inwardly. The connecting rod 370
consequently imparts to the rounded end 360 of the
slide 104 a movement about the center axis 501 of the
vane machine 500, and the rounded end 360 of the
35 slide 104 remains at a predetermined distance from the
inside of the outer wall 505. The same applies
correspondingly to the other slides on account of the

identically acting other connecting rods which,



even though the slides 104, etc. run on circular disks 102, 103, 401 and
402 etc. arranged eccentrically in the vane machi ne 500, a conpensating
device 700 is provided according to the invention. 35 The conpensati ng
device 700, illustrated in figure 7 has four conpensating arns 710, 720,
730 and 740. WPagR084f46R@4conpensati ng- at¥rs~ has a bB?@/EﬁgPOVVpﬁéﬁpﬁted) VO
2008/ 146094 - 12 - PCT/1B2007/051998 at its two ends. Located in the first
bore of the nBokdkRy anawélOnbs aphBehdi BYvRhN 780-WhheB capheets the
hol di ng arm 710 nech nlcallg to the circular disk 103.  The C|rculﬁr di sk
103 has a fi F$EUB6re® (KOE 5P 5%t 8d) F5t™ Tetei VirngV+heUst Ifdr &R8 of the
hol di ng pinidtatithelgent exctdidt he Jiltest barennesctin@ di sbasce rhefromthe
center axis of thedec entr%c.%haft %pl. Located in,the second bo%e of the
hol di ng arn1?T81V% Y6 tﬁ@anFsP9§%j(%r%§%Lﬂ h%eeh%}h?%ﬁ 6? 788" “the ot her
end of whd chtibs dmeseznedhen anfli rdtedsdreerg nbDér thkeustast edy rof cancedcul ar
ring 701. The center af the first bore of the circular ring 701 is at a

di stance r2 fromthe ceénter of the ring. Correspondingly, the 15 hol ding
arnms 720, 730 and 740 connect, via holding pins 770, 780; 790, 795; 796,
797 assigned to them the circular disk 103 to the circular ring 701, so
that the «circular ring 701 rotates at the sane angle of rotation as the
circular disk 103, the circular disk 103 20 rotating about the eccentric
axis of rotation 106 of the shaft 101 and the circular ring 701 rotating
about the center axis 501 of the vane machine 500. The foot 390 of the
connecting rod 370 is supported on 25 the ring surface of the circular ring
701, the



| ongi tudi nal clearance (not illustrated) allowng a limted tangenti al
novenment of the foot 390 on the surface of the circular ring 701, and the
foot 390 otherwi se following the surface of the circular 30 ring 701, on
whi ch surface the foot 390 is supported both outwardly and inwardly. The
connecting r¥@ 3908/34A884uently inpartsl4o the rouR@BdIBAA03A058P98he
slide 104 a novenent about the center axis 501 of the vane machi ne 500, and
the rounded endy360 ofrthenda shige1104 remains at a predeterm ned distance
fromthe inside of the outer wall 505. The sane applies correspondingly to
the other slides on account of the identically acting other connecting rods
whi ch, WO 20080146094 - 13 pak€T/4iRRO0If 084898 arkovkeyeiindavecpetiihgen given
reference synbols in figure 6 for the sake of clarity. By virtue of the

i dentically acting other co%ﬁe Fndnwg&zfophe i ndi vi dual centrifugal forces
of the slidesoact counter 5shafane aaptiegednd tchereeftariecd1dry t hewdoat part
cancel one another. WO 200%@%4%%%4 - 1%hé @%E&IQQOQJ{QS%QQSthéi%EnOf

ref erence synbols: 100 part “view of %%e vane machi ne"accordi g~ to the
invention 5 101 shaft arrangedheceentrically with respect to the center
axis of the ygpe machine 102 ¢incyl an 6i sk 103 circular disk 10 104 to 115
slides of circular-arcuate cross section 106 axis of rotation of the shaft
101 110 one éfP3a plurality 6flreBewedifd di ng

10 104 to 115 slides of circular-arcuate cross section
106 axls of rotation of the shaft 101
110 one of a plurality of elbowed holding
arms of the slide 104
200 the rear side of the second circular
15 disk 103 illustrated in figure 1
201 to 212 circular-arcuate slots for the complete

or partial reception of one of the

slides in each case

220 bore of the circular disk for the

20 rotationally fixed reception of the
shaft 101

231 to 242 bore in each "~ case for fastening a

holding arm 110 rotatable about the

respective bore

25 300 slide device
301 through bores running parallel to the
slide 104 through the holding arms of
the slide
310 elbowed holding arm
30 320 elbowed holding arm
330b to 330m guide bars of the slides
340 guide arm
350 second end of the guide arm
360 circular-arcuately rounded end of each
35 slide
365 guide bolt
r the radial distance between the centric

center axis 501 of the wvane machine or



arms of the slide 104 200 the rear side of the second circular 15 disk 103
illustrated in figure 1 201 to 212 circular-arcuate slots for the conplete
or partial reception of one of the slides in each case 220 bore of the
circular disk for the 20 rotationally fixed reception of the shaft 101 231
to 242 bore WR @808/34$8%or fasteni ng-al5hol di ng aPRT1IB2087405BP88about
the respective bore 25 300 slide device 301 through bores running parall el

to the slide 104 through the hoidi ngaaﬂg Qff ﬂh@ s;laln%e 34&n ehbowed hol di ng
arm 30 320 el bowed holding arm 330b to 330m guide bars of the slides 340

gui de arm 350 second end of %¥e gG?H@eérn1%%BSC|ﬁHﬁlarkﬁ?cu&ﬂé?ﬁ féinded end
of each 35 slide 365 guide zhehiatelyhe duadiedl edidstza@ice hethaeesn itdhe centric

center axis of the vane nachlne or 2008/ 146094 - 15 -

PCT/IBZOO?/O?%@Q of the h&WSING 9% F€%Yane machine and the center axis

of the cif¥culBan- arcuately rfoovded emd Iohnefcttimey slddde 370 connecting rod 5

390 foot of Ehe connecting %%% radial distance Dbetween the center
of the circular ring 701 and the surface
of the circular ring on which the foot
of the connecting rod lies

10 400 diagrammatic longitudinal section,
parallel to the longitudinal axis of the
shaft 101, in the region between the two

slides 104 and 105 illustrated in

figure 1
15 401 circular disk
402 circular disk
410 slide
420 slide
500 vane machine
20 501 center axis of the vane machine
505 outer wall of the vane machine
506 inner wall of the vane machine
510 inlet port of the vane machine
520 outlet port of the vane machine
25 600 diagrammatic section through the vane

machine according to the invention 1in
the region of a centrically arranged

circular ring 701

601 separation plate
30 700 compensating device
701 circular ring
ry the radial distance between the center

axis of the eccentrically arranged

shaft 101 and the center of the bore in

35 the circular disk 103 for receiving the
holding pin 750

r, the radial distance between the center

axis of the centrically arranged



r' the radial distance between the center of the circular ring 701 and the
surface of the circular ring on which the foot of the connecting rod lies
10 400 di agranmatic | ongitudi nal section, parallel to the |ongitudinal axis
of the shaft 101, in the region between the two slides 104 and 105
illustrated W@ 20PghL460945 401 circularl@disk 402 BCTLUBAP0A/0R19980 slide
420 slide 500 vane machine 20 501 center axis of the vane machi ne 505
outer wall of the vane machi.n [ I vang Jmchin 510
inlet port of the vane nachFﬁgcuggg ég?ﬁgfﬂ%%r?gﬁfkpﬁe_vanéﬂﬁégﬁiﬁgeZS 600
di agramati c section .t hrougROtRe Vidhe thichFhAschEéasr dirigx o the i A9&ntion in
the region of a centricallyraccanged t@ler ¢dhanny RAN70%0601 separation plate
30 700 conpegisting device 701 circular ring rlI" the radial distance between
t he center s of the ecc&RIPEESAy"4r PdRged shaft 101 and the center of
the bore 3n 330t he circul ar cdinpkens@3 ithar arecei ving the holding pin 750 r2

t he radi al dggbance bet ween t he center
‘ compensatlilng arm

740 compensating arm
750 holding pin
760 - holding pin
10 770 holding pin
780 holding pin
790 holding pin
795 holding pin
796 holding pin

15 797 holding pin



axis of the centrically arranged WO 2008/ 146094 - 16 -

circular ring 701 and the center of the bore in the ci
receiving the holding pin 760 710 conpensating arm 5 7
730 conpensating arm 740 conpensating arm 750 holdin

10 770 hol di¥Q g@

hol ding pin 15 797 hol ding pin WO 2008/ 146094 17 - PCT/
machi ne M chael and Dipl.-1ng. Danyghe She8hBhe Hirscht
Ai chach- Unt er mauer bach Patent Cainms 1. A vane nmachine

PCT/ 1 B2007/ 051998
rcular ring 701 for
20 conpensating arm
pin 760 hol ding pin

@8/¥86086| ding pin 790 hal di ng piRCT/DB2AOTHPPYIP8n 796

| B2007/ 051998 Vane
rank 13 5 86551
(500) for the

expansion or 10 conpression of gaseous nedia, such as air, exhaust gases
froman intenmhahasdonbugt Doplenghpye, Duapel oBsegiedira or a m xture thereof,

wi th a housi 505) .. whi has a cylindrical space 15 and also an inlet
R Sarole e, Of

port (510) a ort (520) in the cylindrica

space, with a shaft

(101) di spl aged>inApahathelnbermaneahged eccentrically with respect to the

center

Patent Claims

1. A vane machine (500) for the exXpansion or

10 compression of gaseous media, such as

alr, exhaust

gases from an internal combustion engine, vapcrous

media or a mixture thereof,

with a housing (505) which has a cylindrical space

15 and also an inlet port (510) and an
(520) in the cylindrical space,

with a shaft (101) displaced 1in

outlet port

parallel or

arranged eccentrically with respect to the center

20 axis (501) of the housing,
at least one first and one second <circular
disk (102, 103; 401, 402) arranged so as to be
offset in parallel with respect to one another on
25 the shaft (101),
slides (104 to 115) guided by the circular disks
and displaceable in the direction of the inner
wall of the housing (505), a vane cell being
30 formed in each case by the participation of two
adjacent slides (108, 109; 109, 110; ...} of the
adjacent region of = the inner wall of the
housing (505), and the volume of the vane cells in
the region of the inlet port (510) differing from
35 the velume of the vane cells in the region of the

outlet port (520),

characterized in that



20 axis (501) of the housing, at |east one first and one second circul ar

di sk (102, 103; 401, 402) arranged so as to be offset in parallel with
respect to one another on 25 the shaft (101), slides (104 to 115) gui ded by
the circular disks and displaceable in the direction of the inner wall of
t he housi ng W808P0841448R84cel | being 30 ¥drmed in cBER/EB2B0BYO0ERKA98
participation of two adjacent slides (108, 109; 109, 110; ...) of the

adj acent region of the inner wall of the housing (505), and the vol une of
the vane cells in the region of the inlet port (510) differing from35 the
vol une of the van@aEQIﬁygiﬁ%?héc%%ﬁﬁ%ﬁ¥foﬁlﬁ 8 6U¥%etlgéft %%QO)FOQ)
characterized in hhat 3O 20084146094 f 18 rc REGHAB200HOD55993 s eqehlof the
circular disks (1 2’2§93; 401, 402) has a plurality of circular-arcuate
slots (201 to 21 f, ach of the slides has a circular-arcuate
configuration at least at its end facing the housing of the vane machine,

and 10 the circul argrcugke pard Ogl§88P sh%%gk( 04)§ig§§§§r§5rkﬁ§§E in a

;
circular-arcuate sﬁot_of a first circular (102 'n acircular-
arcuate slot of acseddndreitiom aetdi SkaEt03pt 15t2. Fhe vdaeimdchiche as

clained in claimj,,sGhar agt ehiezed nen k@t ngach ngi i de (104 to 115) is guided
in each case by at |east two holding arns (110, 310, 320, etc.) on a
portion of a circular

10 the <circular-arcuate part of each slide (104)
moves at least 1in a circular-arcuate slot of a
first circular disk (102) and in a circular-

arcuate slot of a second circular disk (103).

15 2. The vane machine as claimed in claim 1,
characterized in that each slide (104 to 115) is guided
in each case by at least two holding
arms (110, 310, 320, etc.) on a portion of a circular
path and in at least two of the <circular-arcuate

20 slots (212).

3. The vane machine as claimed in claim 1 or 2,
characterized in that the vane machine has a
compensating device (700) which deflects each of the
25 slides (104 to 115) in the direction of the inner wall
of the housing (505) in such a way that that end (360)
of the slide (104) which faces the inner wall of the
housing, despite its rotation about the eccentric axis
of rotation (106) of the shaft (101), describes a
30 circular path about the center axis (501) of the wvane

machine (500).

4. The vane machine as c¢laimed 1in one of the
preceding claims, characterized in that the
35 compensating device (700) is dimensioned in such a way
that that end (360) of the slide (104) which faces the

inner wall of the housing slides closely, but



path and in at least two of the circular-arcuate 20 slots (212). 3. The
vane machine as clainmed in claim1 or 2, characterized in that the vane
machi ne has a conpensating device (700) which deflects each of the 25
slides (104 to 115) in the direction of the inner wall of the housing (505)
in such a wa¥Ot AAP8{KAF08BAd (360) of thed stide (10B§Tﬁh5%ﬁ07é@§%99ﬁe i nner
wall of the housing, despite its rotation about the eccentric axis of

rotation (10§&n95c£b@s§h9ftp(a%Ql)t,hedelsﬁqrelrb%lq 3 cigeuh@nsPaghghout the
center axis (501 the”vane nachine (500). 4. The vane mac |ne as clainmed

in one of thet E%%céapﬁgméFaﬁﬁﬁ characterized in that the 35 conpensating
device (700) is dinensioned in such a way that that end (360) of the slide

(104) which aces R i nner wall, of the h035|ng sl i,des cloself E
2008/ 146094 - BCT/PBS0071 051958  ¢ont 5ee1858| y 1Ppast™ he®t nn waII of
t he housiihg p565¢d10§ theaimape maGhiare.ers.zebthe ivanehaachiaxeh asfcl ahaed in

f th I | in t h lid
(10410 115 SEUEEoUil BN dof R elESan ‘T ulS%.&d%?%r 1$78k0) has a
gui de bolt (88B5) amiidsh esm al34hedhwist hat yatldendo¢B60)Y306P) t harisihi dés(104)

whi ch faCESa&Qﬁgb?”%ﬁjﬂ@'%hQE %ﬂﬁihPyééﬁgofaﬂguﬁhglgHbde:ﬂﬂibokﬁl&§65)

rests, at its e acin fromth de arm “in the single connecting
rod bore of ﬁaééﬁne%@¢ngfnﬁﬁd Fa7) . O% U@Hélﬁﬁchﬁﬁéja§h@ afHedein claim

5, 15 charagbeti zedsinrkhats,t he gannestd nhdady (3749) hasSmacnheognegti ng rod
foot (380) which lies on the "out er nost
arm, in the single connecting rod bore of a connecting

rod (370).

c. The vane machine as claimed in claim 5,
15 characterized in that the connecting rod (370) has a
connecting rod foot (380) which lies on the outermost

face of a circular ring (701).

7. The vane machine as claimed 1in one of the
20 preceding claims, characterized in that the
compensating device (700) has a circular disk (103),
fastened on the eccentric shaft (101), and the circular
ring (701), the circular ring (701) being connected
mechanically to the circular disk in such a way that
25 the center of the circular ring (701) lies on the

center axis (501) of the wvane machine (500).

8. The vane machine as claimed in claim 7,
characterized in that the circular disk (103) and the

30 circular ring (701) are connected mechanically to one
another via one or more step-shaped connecting
elements (750, 710, 760; 790, 730, 795; 770, 720, 780;
796, 740, 797).

35 9. The wvane machine as c¢laimed 1in one of the
preceding claims, characterized in that the holding
arms (110, 310, 320, etc.) of a first slide (104) are

in each case fastened rotatably on the first side of



face of a circular ring (701). 7. The vane nmachine as clainmed in one of the
20 preceding clainms, characterized in that the conpensating device (700)
has a circular disk (103), fastened on the eccentric shaft (101), and the
circular ring (701), the circular ring (701) being connected nechanically
to the circuVNar2@P8k14A084ch a way that 25 the centR¢TOHIBEORTLOPESP®r ring

(701) lies on the center axis (501) of the vane machine (500). 8. The vane
??82') ne gst ﬁ’cl@é ng@liwug!laal mﬂsks(cg@mg; eriged Imoi,gatzl@%?, Cl éﬂil aitzhéh sk

an e circular ri are _connected nmechani c one
anot her vi a %ﬂ%gb?gnﬁ?%ﬂ%téﬁlggapeg%%%nn§%¥Fﬂg O%Iéﬁﬁht§e€? : gib$e760;
790, 730, 79%109Y0, F2ct/B8P; adf96Gentd40to 7% BDr9t ThEeidane arachine as
claimed in one of the r ecedi clainms, characterized in that the hol ding
s (110, 367250 CerB St TR Ry Gt ( 0y SSren] e EaCat s ast oned
rot at abl yp onctheuiarstiiskde of WD 2008/ 146094 - 20 - PCT/1B2007/051998 the
circular disks (102, 103, 401, 402), and the holding arns (110a, 310a,
320a) of the second slide (105), directly adjacent to the first slide, are

in each case fastened rotatably on the second side of the 5 circular
di sks.





