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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
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

rotation.

The object on which the invention is based is to

specify a reliable and efficient vane machine.

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
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
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 wvane
machine has at least one first and one second circular

disk, arranged so as to be offset in parallel with
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di sk, arranged so as to be offset in parallel wth WO 2008/146094 - 2 -
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by the circular disks and displaceable in the direction of the inner wall
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provision for-ife-vang,Meechi fe.d 9 haye.@ Coppepsati BY;geyi Ceaswhich

defl ects each of the slides in the direction of the inner wall of t he
housi ng. THF5relaEetResrfs n giiguration at least at its end

facing the housing of the wvane 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 is 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 1in the slots, is

nevertheless ensured.

30 In a refinement of the invention, there is provision
for the wvane 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 nmachi ne. WD 2008/ 146094 - 3
- PCT/ 1 B20Gy, ?0;&@§ﬁ14é6b@.developnent of the Va”epﬁ%9ﬁbﬂ%09?%%ﬁ@b§9 to the
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invention, ghereiss,PEgMEdl @Rth 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 is 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 is provision
for the compensating device to have a circular disk
fastened on the eccentric shaft, and the circular ring.
The circular ring i1is 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 wvia 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
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refinement of the invention, there is provision f Ing arns of a
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one of the gireflalircular disks.

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

The +wvane machine according to the invention 1is
described in more detail below by means of an exemplary
embodiment, using drawings 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 wvane 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 diagranmatic illustration;
shows a slide device with a circular-arcuate slide of figure 1 in
diagrammatic illustration in nore detail; 35 figure 4 shows a diagrammti c
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figure 7 shows a compensating device according to the
invention with the centrically arranged

circular ring.

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
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
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 closed
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
circular disk 103 for receiving in each case an
identical, likewise circular-arcuate slide or a slide
of circular-arcuate cross section 104, 105, etc. 1is

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
circul ar disk 103 has slots 201 to 212 which are in each case closed 30
toward the ¢ circul ar disk and open t igg of the
circul ar d| sﬁé@f are in each égse c.rcu|9ﬂ@4?€ﬁgpz/§§3gh§ve t he
sane dlnen5|ons. The twelve slots 201 to 212 are distributed uniformy on
the circul artsli sRn16B, at hatre 224G Say zHeskoving the Ihaditr clPhr dinsk 103 for
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case the sq% di ter and run parallel to the bore 220. Figure 3 shows the
circul ar-ar ide 104 or the 10 slide device 300 of figure 1 in a
di agrammatic |IIustration in nore detail. Al the other slides or slide
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circular-arcuate slots 212, |ocated at the sane height, of the circular
di sks 102 Shdle oevigamstwiady are fm%rblhusqw%d okt sHapRdl opnd

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 wvane 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 hol ding 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
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Figure 4 shows a diagrammatic longitudinal section 400,
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 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 hol ding arnms, the slide 104 noves, 20 without tilting, in the
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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 wvane 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 is achieved by
lining up a corresponding number of spaced-apart
circular disks on the shaft 101 and by selecting slides
25 of corresponding 1length. 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 armg 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.
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t%pQIQf(EHFtﬁ§P¢§ 101, the center axis 501 of the wvane
machine 500, the guide bars 330b to 330m, the outer
wall 505 and the inner wall 506 of the vane machine 500
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
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
and 330m illustrated in figure 4 are in actual fact not
located in the same sectional plane, but 1lie in
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
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
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 shaf ter axis 501 t he vane i , e gui de
bars 330b t%PS %%$}{$?6§HI iy PCQ?QBFP%ngg& o

e outer wall 505 and the inner wa t he 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., illusiradedoingafi gukeupe Biochbhegt velyerRLi dasedOfote 19 @fe | ocated
20 alternatively above and below the circul ar disk 103, This al so applies

cor r espondi i yWaRe t FRCRLIY PE0 aF peat andtRReciFrabar 1845ky 228 ithet he regi on
of the circedodul g sdrdkandlibest whtiker £id cghiased P5 Wdmandh402, as

i ndicated in fi$¥re 4 (the guide Fars 330d, 330c‘%§§0b 25 and 333%%

i |1 ustrat eTHTTQurE % ald | WIAEFUaPOTRER nbt  $3Tht &GS te

sectional planectie bfethe idiflfcarient qdanes, gas canxtdiresctiydbatseen
particul arl fromfjigure 2). W IS ant agequsl y.achj eved _t-hereby is

t hat even d? ®ct ?eaE?E%eﬁFl¥ ngéeaﬁ %%%eﬂr dVﬁi?%F %?ngeﬁgoﬁgt i npede
one anot hermethamicahe wonkenent tf geherassocébeetirstalewcankd t(netefore a

large number A, Slides can De. o 958 ARt NEclreU AT gl skgenllks makes
it possible to have a vane machine of smal ™ bui w th conpact di nensi ons,
but wi LR a dfargee nehdde 6P1l33nexgdasiion ¢ro ddipresitiam axbabePs @i ch are

formed in @ach,gase NEIWEBRN 5¥P, didiecthys@shacentrgbidesshd hennadi oi ni ng
outer wall 505 and the %%%8|n|ng inner wall 506 of the vane machi ne 500. WD
2008/ 14609472l (P06 g | Bxo 03 998l L A Gasobr tiasvaRkt BRELEN8wWPAE into the

inlet port Sl&r&dses. 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 sglides toward the pressure chamber
which is next in the direction of rotation. A pressure
chamber is located in each case between two adjacent

slides.

35 As illustrated 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 inflowi ng gas or gas m xture, and at the sane

time drivesybheosdafisddyl in order to perform mg@@p&ggbog?bglggato

generate electrical work (not illustrated). On account of the eccentric
arrangenent 10 of the shaft 101 in relation to the center axis 501 of the

vane nachi nel Bgmnerthewdrht ddce ¢ed weén thee shheée 1R4l-| Bo'esid the outer

wal | 505 ofsihe vaps maehivie 3P0iad ngrpases.1dnsRuuend | ¥ephkacyehume
encl osed between two adjacent sljdes aon the way fromthe 1nlet tFlort 510 15
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to the out Rt2er£0320 Jll USHEAtGEY, 1Bnd 1O Sga® ol 458 FhSqSH etf€ expanded
on its way.vdhe sldddgseandobvhetswar®l g ands aridhiee SagTe shiodds pavot in

each case alon a portion of a circul.ar th, . about the guide . assigned
to them%anaéjc%‘%éar?‘%;% r S&ght ARt %totqe }?ﬁ‘?’“g%‘ of € 2§ 3 fe %%%H%E?OSOS. How
the slides dfdotdirnd5 ave bheughinvdmsielry tint hehei nsedg cof td®e oater wall
506, but w . i i i S i.b el Wi nce to figures
3, 6 25 andé%&j}&%ﬁﬂo@e,ggﬁéﬁ%%%t gé??égék %ﬂ?%an@g 'ofﬁﬁéeﬁésﬁ'ge%’ tf‘?l‘gai nst the
i nsi de of therthaersephitatdoni platporimatt ililusdrddred)o B¢ | pwouadeddi st ur bed
friction-fr i t Lecuhary disks -2l i W, sure

| osses vi a&?hée}?%:&%%fmgel% tgﬁeelh%ls_i%&gdgf 1’?}% oorﬁtée)lr%w\;%% h%%% 88532(1 t he
respectflbve endzlescf owbhd t REhpressideschadbde wWHieh ehewext siadeRe

direction Q{cé&tc?itﬂg?n-t& eSS Urethadtber dise | ol @d iNppachygasg between
two adjacent, slides. 35 As illustrated in figure 3, the slide devices 300

accor di ng tS¥HE G IAYS R avEcuRded hePfor¥ 0 a Hagdguide arm

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 1located at the second end of the
connecting rod 370. The center axis of the guide
bolt 365 is at the same distance r from the center
20 axis 501 of the wvane machine 500 or from the center of
the housing Mpousing @5 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 wvane machine 500, a compensating device 700 is
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
alignnment with the end of the slide 104. Between the slide 105 and the

gui de arm i gql 26@%9q4g5g4separ ation plate 601, ildustrtRey idsfdgpire 6,
e

whi ch cl oses t vane machi ne 500 toward one end. Figure 6 shows a 5
di agrammati c section 600 through the vane machine 500 according to the
i nvention iAtthets edivon endg. g@ﬁqﬁeﬁm iR athandddsd r barsr f ngwo1.

Fur t her mor eho@diﬁ?r Ligr 73epacabi eB1pkaLe piRoY siol ks idhalRhhet Preayd ded  at
the other end_of the slide 104 or el se atp t he other 10 ends of the other
sides. Li kePPhelBEh&r™s|ilfedre ARG Aing ti t e i AvERELBhR, dRE d19%e 104 has

a circul arTaecuatetdurawndadsgnd 360, hhe gud de rar@340bobhas atndd s second

end 350 bo not il trated) .in i ch e first end,of .a i de bolt 365
C0 Y ooathd St pe b TeRa et ikirgu he B PEr oEBon T 15 R o ose
section i s paanat’ed.i The khereeaf f cdmnetirag bore 378 asaiad dietearhed ng

| ocated at the.seco end .of the.S coofnq_'%ceti nag rod .3708.h 'Iglel% nter axis of the

gui de bol trBGfsmlné H° (R A i StANCE T FToMThE Sefiter ‘axi s 501 of the

vane machi ne 500 or fromthe center of the housing Mousing as the center

axis of theghoebany agdiabebynaounded sndy 3000 dibe slifle;194.: 4 he cent er
axis of the crrcular-arcuately rounded end 360 and t center axis of the
guide bt 8BS Béirsg @ANGreld & fHr2besndcdddigernin hat0i sthe ophdwing at

the same hepght. okn Qideh tad Migidedtd heislide :04s0r bbgeroungad end 360
and correspondingly to the further slides according to the invention a

centric novéheHELERBRAG) t RE 30 GIASUdETofr e Hit er ThHRl FEBBST 0P Lt K& ane

machi ne 500first 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 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
longitudinal clearance (not illustrated) 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

devi ce 700, yophl in figure 7 _h four co i 0, 720,
730 and 74deE%g§§i%3§€%% conpensatingagrns has gegg?gb?gg??P$ﬁ3§%rated) WO
2008/ 146094 - 12 - PCT/1B2007/051998 at its two ends. Located in the first
bore of thehoWeyel ng ave 7100t s kedipl diVgpi Aef5TeRisicch SYpRe&Et s ithe

hol di ng ar ng ¥J@rdreghapialhe tQakbe g3 reubat o fi slkg103ireilbe & reylar di sk
103 has a first bore (not 5 illustrated) for receiving the other _end of the
hol di ng pi F¥BPicahky cemeFind t hethe¥st BORBSFEiRY a 8PSEancethel fromthe
center axisigiivi@uELcemttLrshadl tfdfdes dPCcahEdsINdbBeaseceBUnkere of the
hol ding arm 710 is 10 ége first end of a further holdin in 760, _the ot her
end of hi CF | SIPSBPEGRT @I fFRSYetoFe EABL L MRS APREY SRRESd roul ar
ring 701. Tdwee comdtetierof the first bore of the circular ring 701 is at a
distance r2 fromthe center 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 surf 0 is supporte bot h out i & y. The
connectingaggdégg%;fg%ﬁggquently i npar é to the rg%?zgézgﬁg/ggggg t he

slide 104 a novenent about the center axis 501 of the vane nmachi ne 500, and
t he roundedlesid Sboreferdrcsgsswibeles 104 remmins at a predeternned di stance
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 2b0®/ 146094 - 1PartpcrieB2067/ 051998 hpaehere REFErAdN9been gi ven
reference synbols in figwes bd omddigisake of clarity. By virtue of the
identically acting other connecting rods, the individual centrifugal forces
of the Slide¥lact counter G onedahetHER anfIFH et oiE for t Wdtfost part
cancel one another. WO 2008d4609%0- thée -cdiildd BARODZE/ @F1998e kasle of

ref erence synbols: 100 part view of the vane machi ne according to the
invention 5 101 shaft arréﬁﬁéﬁ' centrically with respect to the center
axi s of therwane machine didwdiarcwdiagk di sk 103 circular disk 10 104 to 115

sl i des of cia uIar-arcuathfngffl§qﬁ%ﬁﬁn 106 axis of rotation of the shaft
eé% ol d

101 110 one of a plurality o owe i ng
10 104 to 115 slides of circular-arcuate cross section
106 axis 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 o©0f 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

circul ar digk fﬁﬁa}ff%ogp rotational Ly,tixed rece@E&gg 59%51§@%ft 101 231

f
to 242 bore in each case for fastening a hol ding arn1f%8orotatable about
the respective bore 25 300 slide device 301 through bores running parall el
to the slide 104 through @hethel diowgismarscbf thehaaglg deaghonel Beed hol di ng

arm 30 320 el bowed hol di ng @ar m-33@ t 05330m quf de thar s of -heg -8l.i des 340
gui de arm 350 second end of the guide arm 360 circul ar-arcuately rounded end

of each 35 slide 365 gui RFBALETY tRGRA Aandidqhrie B ieifls he centric

center axiszpPl of the vanenwmed ey oFod\O 2008/ 146094 - 15 -
PCT/ 1 B2007/ 051998 of the ouskgg q%ﬁthe vane, nachipe and the center axis
of the CircifQr- arcuatel Y 3Vurfed ¥nFAIBFED e i de 370 connecting rod 5

390 foot ofrthe connecti nkch®dradial 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 diagrammatic longitudinal section,
parallel to the longitudinal axis of the
shaft 101, in the region between the two
gslides 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 wvane

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

circular ring 701

601 separation plate
30 700 compensating device
701 circular ring
T 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 | ongitudinal section, parallel to the |ongitudinal axis
of the sha j regi on between the two | des, 5
iIIustratedﬁénggéFéaggBQE15 401 circulgg di sk 40 g%rcmqu% 'S Sﬁglo slide
420 slide 500 vane machine 20 501 center axis of the vane machine 505
outer wall of the vane macfineul&oeringer’ Oalandfthdeceaner neéhitde 510
inlet port of the vane machipe 320 Qud etcpanirpf thenyaneorachiqie 25 600
di agrammati c section through the vane machine according to the invention in
the region of a centrical |l yeeftvhgedtheiretdbrg Py 72 601 separation plate
30 700 conpensating devi ceconffdnsat ciagrii Ng rl the radial distance between
the center _axis of the eccentrical|y arranged shaft 101 and the center of
the bore in’38 the circul afoBPSRSAYYF **Pecei ving the holding pin 750 r2
the radi al didstance betweesohmpens£ni®g 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 - PCT/1B2007/051998
circular ring 701 and the center of the bore in the circular ring 701 for
receiving the holding pin 760 710 conpensating arm 5 720 conpensating arm

730 conpen |£§béyf%%%§£ conpensati ng 2rn1 750 hgb@?ggagbzéﬁgﬁg%%IQing pin

10 770 hol ding pi olding pin 7 hol di ng pin pin 796
hol di ng pin 15 797 hol ding pin WO 2008/ 146094 - 17 - PCT/1B2007/ 051998 Vane
machi ne M chael and Dipl.-1ng. D¥&nel mschdmeir Hirschtrank 13 5 86551

Ai chach- Unt er mauer bach Patent Clains 1. A vane nmachine (500) for the
expansion or 10 conpression of gaseous nedia, such as air, exhaust gases
from an i nt¥kghack sl RIRIN i ndanigdorSBegnaigdi a or a m xture thereof,
with a housingsdbOnwhi£h has a cylindrical space 15 and also an inlet
port (510) and an outlet port 52 in the cylindrical space, with a shaft
(101) d?spl%ﬁ%ﬁﬂi%%ﬁﬁﬁé% tegrma d eccentrically with respect to the

center

Patent Claims

1. A vane machine (500) for the expansion or
10 compression of gaseous media, such as air, exhaust
gases from an internal combustion engine, vaporous

media or a mixture thereof,

with a housing (505) which has a cylindrical space
15 and also an inlet port (510) and an outlet port
(520) in the cylindrical space,

with a shaft (101) displaced in 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 1region 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 volume of the vane cells in the region of the

outlet port (520),

characterized in that
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one another on 25 the shaft (101), slides (104 to 115)
di i spl aceabl e i the di rectd {
Sﬁ?56§§§/%2€g%g cell being 33‘forned in ea Hﬂ%ﬁg@ed§¥§?3
ion of two adjacent slides (108, 109; 109, 110; ...) of

with

gui ded by
wal | of
t he

egion of the inner wall of the housing (505), and the vol ume of

ells 105chhed e@hé’”c%ch'i%r :fék;ﬁorﬁoémol)oﬂ' ff}@{t' ”825&)0m 35 the

the vane cells 1n the region o ouf | et “port
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dh of the

i sks (492p13pP3; 401, 402) has a plurality of circular-arcuate

to 212), 5 each of the slides has a circul ar-arcuate

ion at least at its end facing the housing of the vane machi ne,

and 10 the circutachar @a’:at etﬁért Sfieach shisde 4 104)ircmwes aalcdgast in a
circul ar-arcuate sl
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clajnmdu51ﬁ@amﬁctﬁé|€£mbimaémmmeﬁanhisl|de (104 to 115)

i s guided

in each case by at |least two holding arns (110, 310, 320, etc.) on a

portion of
10

15

20

25

30

35

a circular
the circular-arcuate part of each slide (104)

moves at least in a circular-arcuate slot of a
first circular disk (102) and in a circular-

arcuate slot of a second circular disk (103).

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 1in at least two of the circular-arcuate
slots (212).

3. The wvane machine as claimed 1in c¢laim 1 or 2,
characterized in that the wvane machine has a
compensating device (700) which deflects each of the
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
circular path about the center axis (501) of the wvane

machine (500).

4. The vane machine as claimed in one of the
preceding claims, characterized in that the
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, Dbut



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 defl ects each of the 25

sl i des (104w6c?éé§9%4§q§re directionfoﬁﬁthe innerfggy&aﬁ957ypglgg%sing (505)

in such a way at"end (360) o e slide ( ich"tacés the inner
wall of the housing, despite its rotation about the eccentric axis of
rotation (10B)taftidrslghafpagtioahe iewmeritetl aoB80tber bahaingat(h0&hout t he
center axis,f£950]d #fd hesMpig . machine (500). 4. The vane machine as cl ai med
in one of t%e preceding clains, characterized in that the 35 conpensating
device (700) is dinensioned in such a way that that end (360) of the slide

(104) whi chs f acepnhd heyaghdnepawak he Of akhe eusdety sid desn&l ogel y cHeut WO
2008/ 146094 - 19_- PCT/.1 B2007/ 051998 contactlesslyt past. the inpner wall of
the houSi nP¥SEB} LN SR MFaneCHAERT Her 158 THE vaRB tneedfhe s &P& med in

<(Jne of the sﬁidlf@CeIﬁ@dg%@:Bi$h7)5,i§h§§@¢i@é<ﬂ%\eﬂthnat@aid@aégmoﬂﬂlb@, sl)i ﬂes
104 to 115). is pravided w ulde_arm(340), ..t [ ar.m (,.340 as a
gui de bol t %%%5?%&%% (éﬁPSn Sni Bh Q‘Ha‘%e e%?81{;33§55ggf WHACH ) i(lc‘fe (104)

whi ch faceslideed nwethwalhatoferndie (R60$i g, ahd tsddgui (040 Baktch( 365)
rests, at its end_facing away f.r.omth ui de —ar in_the.single.onnecting
rod bore off%c%son félg‘ti}llgne¥o§”a(l§70?% (é:.}gel'hgw\lllgﬁg rac Iil%e%e{lse c 1<'511|”1r(’:}§d inclaim
5, 151¢harkalter (¥ iredtmt dthelttonemdt fagineday3dy0froasthe gundecting rod
foot (380) ﬂ%mphiﬂ'@ﬁeogihaﬁeo%kﬁﬁggﬁﬁng rod bore of a connecting

rod (370).

6. 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) 1lies on the

center axis (501) of the vane 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 vane machine as claimed in 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 rRg circular ring,701) bei q&gﬁﬁﬁﬁ qgﬁranically
to the circh?a%éégéi4?%g§uch a way tha%OZS t he ce%?gp 0 théqgﬁ?cu ar ring
500

(701) lies on the center axis (501) of the vane nmachine ( . 8. The vane
machi ne as thai nedrénlaraidigks chtact ekdZed 401t h#02)he @nultdre di sk
(103) and the) g3RgCideH al1ibAY (3AQR, aBgosPNNEEt edemeshagigaldly; 4o one
anot her via one of nore step-shaped connecting elenments (750, 710, 760;
790, 730, 79595yyodizmgtlygoadizosnt 74® %be) Tty sthdevar@remdhl ne as
claimed i n gaenotakhe rapteced RGteltADIY, Sharactesdsrd snathatr tthe hol di ng
arnms (110, 310, %20, etc.) of a first slide (104) are in each case fastened
rotatabl®y oRlfRel#¥rdiskPde of WD 2008/ 146094 - 20 - PCT/IB2007/ 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.





