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Rotary machine

The present invention relates o a otary machine in the form of an expander,
including 3 housing having a cavity, inlet and outiet ducts aranged in the
housing and communicating with the cavity, a rotor received and supporied in
the housing and having a rotor axis, one or more vanes movably received
respective grooves in the rotor and where sach vane is arliculately connected
about an axis to one end of a control arm which in the other end is rotatable
supported in a shaft having a central axis coincident with the axis exiending
centrally through the cavity in the housing, which axis is paraliel with and
spaced apart a distance from the rotor axis, each vane tip describes a ﬁyiinder
surface sector having is center of curvature in the axis through the joint tha
connects a vane with a control arm, at least one working chamber which is part
of the cavity and s defined between the internal peripheral suwface of the
housing, the peripheral suwrface of the rotor and the side surface of at least ane

vane, wheare the rotor itself constitude the unit for power sutput,

The herein described and #lustrated rotary machine is especially designed as

an expander to be driven by steam.

The rotary machine can also be a thermo dynamical working machine which,
after certain moedifications, can be used both 48 compressor, pump, vacuum
pump, heat exchanger and combustion enging. The rotary machine can be
assembiled of equal units and in series such that the machine principle is used
both for the compressor unit and the combustion engine unit in a supercharged
angine. Already at this stage, it is it be noted that the rotary machine is without
any crankshaft and that the machine is supplied or takes out ils power directiy

toffrom the rofor.

The present rotary machine is a further development of the machine described
in NO 307 868 (W 99/43826), but still have many similar featurss and is thus

incorporated ax a reference.
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Known combustion engines of the rotary type are embodied as rotating piston
engines (Wankeal). Here the rotating piston, which s in the form of a rotor having
curved triangular shape, rotates in an annular oylinder chamber. Such
combustion engines have, in addition {o a complicated configuration, the

disadvantage that the rotor has considerable sealing problems against the

iAn

cylinder wall. In addition, these combustion engines have high fuel

consumption.

From DE-3011388 a combustion engine having an engine housing with a

10 working chamber that receives a continuously rofatable rotor, in addition {0 inlet
and cutlet for combustion gasses, s known, The rofor is substantially cylindrical
and is rolating in an elliptical configurad cavity which includes diametrically
opposing combustion chambers defined by the rotor surface and the internal
surface of the housing forming the cavily. The rotor is designed with radially

15 extending sliding grooves which receive and guide wing pistons able to shide
radially in and out in the sliding grooves. The wings are articulated joined via a
piston rod {o a crank which in turn is part of a journalled crankshaft. When the
rotor rotates, the wing pistons will move radially in and out within the shiding
grooves due to the fixed journaling to said crank. In this way the first wing set

20 will act within one part of the cavily, Le. the first combustion chamber, while the

second wing set will act in the diametrically opposed chamber.

US patent 4,061 450 shows a rolary pump of the wing type having a stationary
housing and a cavity receiving a rotor, Thea rolor has siit groves in which the

25 respeclive wings move, but in such a way that the wing tips moves toward and
away from the internal peripheral surface of the housing for sach rotation of the

rotor,

US-patent 4451215 shows a rotary steam engine having two chambers and

30 omit valves. This engine also has hwo sets of rofor blades having three blades in
gsach set. Each set of rotor blades rotales around its own eccentnic point on a
stationary commaon crankshall within an elliptic motor housing. A rotor of the

drum type is centrally mounted within the motor housing and forms two
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diametrically opposed radially extending working chambers. The two sets of

rotor blades move substantially radially in and out in sliding grooves in the rotor
similar to the above described machine. Also here, the wings in their central end
are supported in an sccentrically located shaft sub that is fixed. The wings,

S however, are not articulated, but are in their opposite end tiltable supported in a

hearing arranged peripheral in the rolor,

Pumps and compressors of the vane fyps are also known. Us patent 4451218

is refated to a vane pump having rigid vanes and a rotor which is eccentrically
10 supported in the pump housing. The rotor has slits through which the vanes

radially pass and are guided by. Al each side of the sliding openings seals are

arranged.

US palent 4385873 shows a rotary machine of the vane type that can be used
15 as a motor, compressor or pump. This also has an eccentricsily mounted rotor

through which a number of rigid vanes radially pass.

Further examples of the prior art are shown in US 3537432, US 4767285 and
US 513h372.

20
Various objects with the present invention, though somewhat different regarding
use and usage, is to provide a rotary machine having high efficiency, the ability
to pump mulll phase fluids, low fuel consumption and low emissions of poliuting
materials, like carbon monoxide, nitrous gases and non combusted

25  hydrocarbons.
Moreover, one object with the present invention is to provide a rotary machine
of compact construction, Le. small engine volume and small tolal volume
relative to effect provided.

36

According to the present invention a rotary machine of the introductory said kind
is provided, which is distinguished in that the housing is assembled of an

intarnally ovlindrical intermediate part interacting with the rotor and the vanes,
¥ Gy P g ;
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one end cover at each end of the internally ovlindrical intermediate part, and

that the rotor forms a reel configuration having respactive radially extending
flange portions which are rotatable together with the vanes, and against which

the respective side surfaces of the vanes act

in a preferable embodiment the rotor is assembled by two main parts, which
parts together form the reel structure configuration. The partition surface

batween the two main parts will then typically extend in a radial direction.

in another embodiment the reel structure configuration can be manufaciured in
ang single plece and then the housing will be assembled by two substantially C-
formed housing parts, which parts together form the intermediate housing. This
variant will have axially exiending partition surfaces. Thus it will be possible to
mount the two housing halves over the reel structure configuration when made

in one single piace.

in a preferable embodiment the radially extending flange portions have on their
circumferential surface a fine clearance relative to the intarnal elircumferential

surface of the respective end covers.

Preferably, the radially extending flangs portions on their radially extending
surfaces have a fine clearance relgtive to the internal end surface of the

respective end covers.

Further, the radially extending flange portions on their radially extending
surfaces can have a fine clearance relative to exernal, opposite radially

extending surfaces of the intermediate housing.

Having such surfaces as mentioned that continuously alter direction, the fine
clearances hetwesn the surfaces will provide a form of touch free labyrinth

sealing.
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However, #f is {0 be understood that at least one of said fine clearances

bhaetweaen said surfaces can have installed one or another form of mechanical
seal. One axample will be a seal of the type “piston ring” having a split, or of the

type metaliic piston ring having hooked ends that hook to each other. This type

5 s often used as shaft seals in automatic ransmissions.
Praferably the number of vanes can be three or more,
in one suiiable embodiment, as here illusirated, the number of vanes is six
10

in one embadiment the vang tips can include sealing means.

Preferably, the vane groves can include slide bearings that interact with each

vane.

-
2

Suitably, the fixed shaft in iis free end can be supported and stabilized in the

rotor by means of an ecceniric adapter.

One exemplified embodiment of the rotary machine according to the invention,
20 will now be described in closer detail with reference {o the appended drawings

where:

Fig. 1 shows in perspactive view the completely assembled rotary machine as a
very compact uni,
25 Fig. 2 shows in perspective view the machine according to figure 1 with the

parts separated from each other,

R

Fig. 3 shows in perspactive view the rotor alone and with the parts separate
from each other,

Fig. 4 shows in perspective view the vanas separated from the rofor,

3

oo

1
&

iq. 5 shows in perspective visw one single vane including s control arms,
Fig. 8 shows the vane unit and its journalied shafl and one end cover,
Fig. 7 shows a variant where the intermsdiate housing is divided in two C-

formed parls,
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Fig. 8A shows in perspective view a rotary machine having three vanes as a
second embodiment,

Fig. 8B shows in perspective view the rotary unit of the second embaodiment,
Fig. 9A shows in perspective view the rotary unit of the second embodiment
without the one end cover, and

Fig. 9B shows in perspective view the rotary unit of the second embodiment

where the vane unit is pulled out.

Fig. 1 shows an embodiment of a rotary machine according to the invention in
the form of an expander 1 ready assembled and in the way & will look like
during use. The expander 1 includes a housing 5 that circumscribe a rolor
supported within the housing 5. The housing 5 includes an inlet 11 for vapar
and an outlet 12 for expanded vapor, An axie or shaft 3 forms power take off
and can be connecled to other machinery for usage of the energy of the rotary

machine.

in order to understand the construction of the rotary maching reference is given
to fig. 2 showing de individual paris and how they are assembled {¢ form the
axpander 1. Reference is also given to NO 307668 (WO 99/43028) to ease the

understanding of the mode of operation of the machine.

Again, it is to be noted that this is an embodimant of the machine which is
designed as an expander. As mentioned tha construction, with various minor
madifications and adaplions, can aiso be used o construat & combustion
engine, compressor, heat exchanger or pump as examples. it is further to be
noted that the machine is constructed and manuwfactured with such precision
that use of seals shall be at a minimum. The construction material can be
different steel grades, but also plastics and Teflon may be well suitable for

some applications.

The expander 1 includes an intermediate housing 5¢ and first and second and
covers ba, Shwhich together enclose a rolor 2. The Intermediate housing 5¢

has an internal cylindrical surface 5d that circumacribe the rotor 2, which rotor 2
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in turn is eccentrically locatled relative 1o the internal cylindrical surface 5d. The
shaft 3 representing the power take off from the rotor 2 is shown on figure 1 and
2. Note that the machine is omit crankshall and the power is taken out directly
from the rotor 2 through the shaft 3. The rolor 2 rotates about a rotary axis A
that is different from the longitudinal axis, marked B in fig. 2, of the infermediate

housing 5C.

The figures llustrale how the intermediate housing be is assembled togather
with the end covers Ba, 50 by means of a series bolts 10 around the
circumnference thereof. The internal cylindrical peripheral surface 5d of the
intermediate housing 5S¢ circumscribes a cavily 8. The peripheral surface 5d has

respective ducts recessed therein that define inlet 11 and outlet 12

For the further physical structure of the expander 1, and in particular the rolor 2,
reference is now made to figure 3, which should be view logether with figure 2.
Fig. 3 shows the rotor housing made up by twa rotor housing halves 2a, 2b and
the vane unit 17 of the rotor 2. Each vane unit 17 1s in turn made up by six rolor
vanes 15a, 18b, 15¢ ete, see figure 5. Each rotor vane 15a, 15b, 15¢ ete
slideably co-acts with respective radially extending slits 18a formed in the rotor
housing 2a, 2b. The side surfaces of the slits 18a support and carry slideably
the respective rofor vanes 153, 18b, 15¢ elc when the expander is in operation
Under “ful] throttle”, the force acling in the circumferential direction against the

3

respective rotor vanes 15a, 15b, 150 ete, will be substantial and contribules o a
tilting or pitching moment in the rotor vanes 15a, 15h, 15¢ elc about a line along

the exit opening of the siit 18a.

The vane unit 17, as clearly shown on fig. 4 and §, with the parts spaced apart,
also show a number of control arms 14a, 14b, 14c ele where two and two are
supposed o carry respective rofor vanes 15a, 15h, 15¢ efe. Each pair of control
arms t4a, 14k, 14c oto and the rotor vane 15a, 15b, 15¢ efc have the same
function and they are articulately connected to each other via an axle having an
axis €. The control arms 14a, 14k, 14¢ elc are assembled such that their larger

hales are aligned for later assembly to a common shaft 24, When these parts
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are mounted together they form the vane unit 17 of the rolor 2 operating on the

shaft 24 as clearly lustrated in figure 6.

Each vans tip 15887, 15b°, 15¢" et descoribes a cylinder swiface sector having ds
centre of curvatura in the axis C through the joint connecting the vanes 153,
15h, 15¢ elc o the control arms 14a, 14b, 14c stc. The idea behind this is that
the vane fip, along an imaginary ine extending in paralie! with the rotor axis &,
is at any time to "touch” the internal surface 5d of the intermediate housing 5¢,
but still not make direct contact with the surface 5d. This imaginary line will
"move” back and forth on the vans lip dwring rotation of the rotor 2 and will at
any time describe 3 cylinder swiface which is approximately equal fo the internal
surface 5d of the housing Bc with difference only in the clearance present
between the vane tip and the internal surface 5d of the housing. The clearance
hetween the vane tip and the internal surface 5d shall be as small as practically

nassitle to make it

Fach vane tip 15a7, 1607, 15¢ ele can also be formed of different material than
the vane itself, such as shown on the figures. Each vane tip 18a’, 180, 15¢ elc
can be in tha form of an insert, They can also in some applications be i contact

with the surface 5d, and even be spring loaded against the surface Bd.

Reference is again made to fig. 2 which shows that the first end cover 5a also
carries a first bearing Ly which in turn supports the otor 2 inone end, Le. via
the axle shaft 3 along the axis A and centrally within the end cover 5a.
Correspondingly the second end cover 3b is shown carrying a sscond bearing
Lz that supports the rotor & in the opposite end and centrally within the end
cover by, still along the axis A It is {0 be noted that the rotor 2 is nol supported
in the axle shaft 24, but in the ceniral bearing boss 5B’ via the bearing Ly, The

bearing boss 50’ is located concentric internally of the end cover &b,

it is further to be understood that the rotor needs to be mounted in the
infermediate housing &c in such 3 way that the respective housing halves 2a, 2b

are displaced fowards each other from each side of the intermediate housing
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S¢. The rotor 2, having the shaps of a reel, will have iis side or end walls

extending beyond the side swifaces of the intermeadiate housing 5¢ when the

g

arls are mounted to each other. Thus, only the vane tips 18&, 1807, 15¢" ete

are located inside the internal surface 5d of the intermediate housing So.

The rator housing 5 is thus mads up by an internally cylindrical infermediate
part 8¢ co-operating with the rotor 2 and the vanes 15a, 15b, 15c etc and
respective end covers 5a, 5b at each end of the internally cylindrical
intermediate part 5¢. The rofor 2 s in turn made up by two main paris 2a, 2b
which together form a reel structure configuration having respective radially
extending flangs portions 227, 2" which are rotatable together with the vanes

d
and against which the respective side surfaces of the vanes act.

it is further o be undersiood that in a practical embodiment the radially
extending flange portions 28", 26 will on their peripheral surface have fine
clearance relative to an infernal circumferential surface in the respeciive end
covers 8a, bh. Further, the radially exdending or pointing flange portions 237, 20
will on their radially pointing surfaces have fine clearance relative o an internal
end surface in respective end covers 5a, Sh. Also the radially pointing flange
poriions 23’, 2b' have on their radially pointing surfaces fine clearance relative
to external opposite radially pointing surfaces on the infermediate housing He.
Thus it is {0 be understond that the mentioned fine clearances between the
mentioned surfaces provides kind of a contact free labyrinth sealing. itis still
possible that in some circumstances, or situations, it will be appropriate to install
a suitable physical sealing crgan between ong or more of the surfaces having
said fine clearance. In order 1o enhance the labyrinth sealing effect, one or more
grooves can in addition bs formed in the peripheral sutfaces of the flange
portions 2a’, 2b°. Alternatively one or more grooves can be formed internally in
the covers ba, &b into which the flangs portions 2a', 27 exiend and to which

said peripheral surface interface.

However, it s 1o be understood that at least one of said fine clearances

between said surfaces in some embodiments can have installed one or ancther
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form of mechanical sealing means. One example can be a seal of the type

"piston ring” having a spl, or of the type metaliic piston ring having hooked
ends 1o be hooked o each other. This type of seal s frequently used as shaft

seals i automalic fransmissions. “The piston rings” can be spanned against the

(941

housing and may form one or more further labyrinths with corresponding

grooves i the side or end walls of the reel.

YVelooity, temperature, purily requirements and pressure will be factors o
determine which type of material that is suitable, but the reel walls are as
10 mentioned already a labyrinth in iiself. As glready known, the clearances are

made as small as possible and are adapted to the substance to be put through.

Fig. 6 shows the axie shaft 24 to be introduced into the vane unit 17 and to
iournal the respective cantrol arms 14a, 14b and 14¢ ele. The shafi 24 has the
15 central axis B which is different from the axis A. The figure shows the shaft 24
and a bearing 25 ready for installation on the end of the shaft 24. The bearing
25 is located eccentric in the bearing boss 5b'. The rotor housing covers 5a, &b
are centric relative to the axis A, but eccentric relative to longitudinal axis B of
the infermediate housing S¢ and the axie shaft 24. At the same time the axie
20 shaft 24 supports each vane 15a, 15b, 15¢ efe cantrically relative to the
longifudinal axis B, but eccentrically relative to the longitudinal axis A through

the rotor housing.

This means that the vanes 15a, 15b and 15¢ ele, when considering the vanes in

[\
i

isolation or separately, actually do not move radially neither in nor ou, but
perform a small nodding or tilting movement about the axds € when the rotor 2
rotates. Since the halves 2a, 2b of the rotor housing is eccentric locatad relative
to the vanes 15a, 18b, 15¢ efe, L.e. has a different rotary axis than the vanes,

the vanaes 15a, 15b, 15¢ sic will apparently move in and out within the grooves

tad
L]

18a. With that we oblain, during the rofation of the rotor 2, one chamber behind
a vane that expands until it reaches a maximum volume uniil it again
decreases. Further, a very significant result is oblained in that no radially acting

mass forces grises that would create imbalancss.
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As one will understand, the axle shaft 24 is al stand still and s fixedly secured.
The duty thareof is to controf the vanes 153, 155, 15¢ efe via the control arms
14a, 14b, 1de ete in their relative movement relative to the grooves 18a. Still, &
is possible to contemplate a variant where the axde shaft 24 is rotatable or is not

vl

“fxed”.

Each vane 153, 18h, 15¢ elc is as mentionad articulately connecled {o one end
of a controt arm 14a, 14h, 14¢ etg, which in its other end is rotatable joumalied
in the stationary axle shaft 24. The control arms 14a, 14h, 14c efe do naot
transfer any working forces, but provides for that each vane 15a, 18b, 16celois
cantrofled by forced motion in the guide grooves or slits 18a in the rotor housing
2a, 2b such that the vane tips 15a’, 1807, 15¢7 el at any time dwing the rolation
of the rotor 2 are tangent {fouching without contact) to the internal surface 5d of

the intermediate housing 5¢.

The cavity 9 can be suhdivided in an expansion chamber 8a and an outllet
chamber 8k, which chambers are displaced during rotation and are determined

by the position of the vanes relative 1o the inlet 11 and outlet 12,

The operation of the rotary machine will now be described and with reference to
the drawings. As previously mentioned, the embodiment example shows an
sxpandear. A throttling medium such as vapor is supplied io the inlet. The vapor
hits a vane tip and experiences expansion and thus is pushing on the vane.
Even if the expansion chamber 8a gradually is cut off by & new vane lip
amerging, the action surface toward the preceding vane will be larger and thus
apply force in same direction. Immediately after the expansion chamber has
reached its maximum, the cutlet chamber 8b opens up and let the expanded

vapor pass out the cutlet 12

The period of expansion staris when a vane 153, 158b, 15¢ ele passes the inlet
duct 11 to the chamber 3a and lasts untdl the vane opens up for the ocutlet

chamber and the outlet duct 12. As one will understand, that side of the vanes
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15a, 15k, 15¢ efe facing opposite to the rotation direction R constifutes the
oressurs side of the expander. Technically considerad, the expansion peried
inciudes both the filling phase and the expansion phase of a chamber. For the
chamber definad by the rotor, housing, vang 153 {(in front in rolation) and 15b
{last in rotation), the filling phase will start when 15a passes the beginning of the
inlet and end when 15b passes the end of the inlel. The expansion phase
beging when the filling phase ferminates and ends when 15a passes the

beginning of the outlet.

it iz further to be understood that the vane tips pedform a “rolling motion” against
the internal cylinder surface 5d of the intermediale housing Sc dunng iis
revolution with the rotor 2. By one half revolution of the rotor 2, each vane tip
has performed one rolling motion between the cuter edges of the vane lip arc.
Thus the vane lips are rolling one time forth and back during one revalution of

the rotor 2.

Reference is now made to fig. 7 showing schematically a rotary machine
housing whers the intermediate housing 5¢° is made up by two substantially C-
formed housing paris Se, 5{ The housing parls Se, &f form together a housing
having axially extending partition surfaces. it is bolted together in top and in
hottom and can with preference be machined subsequent o such assembly
such that a finishing fine machining turning and adaption are made before final
assembly over a reel structure configuration, which reel then can ba made in
one single piece, though not necassarily. The inlet and oullet ducts are not

drawn.

Fig. 8A — 98 show a second embodiment where the rotor has three vanes anly
and the circumscribing housing is somewhat simplified. The entire constryction
of the rotary machine will not be described again, only those paris that deviate

from the first embodiment.

Fig. 84 shows the rotary machine 14, or the expander, in perspective view and

ol

where the rotary unit 2A is shown pulled out of the housing SA. 1 is also shown
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an outlet duct U internally of the housing 54, and an inlet hole H with an oplion

o make connection. In fig. 88 the rotor unit 24 is shown in perspective view.

Fig. 9A shows in perspective view the rotary unit 2A iIn the second embodiment
5 without the first end wall, and where the three vanes V; — Vs, are shown. In fig.

o8 the vane assambly 17A is shown pulled oul from the rotary unit 28,

The rotary machine 1A includes as mentioned the housing SA having an
internal cylindrical cavity 8A and respective end covers, where one end cover

10 5aA is shown. inlet and outlet channels or ducis H, U are provided in the
housing 5A and are in communication with the cavity 8A. A rotor 24 s received
and supported in the housing 5A and have one of more vanes Yy, Vs, Vs that
are moveably received in respective grooves in the rotor 28, Each vane Vi, V),
Vs are articulately connected about one axis CAto one end of a controf arm

15 144, 14B, 140 and in the other end is pivotable supported in an axle shait
having a central axis coincident with the axis extending centrally through the
cavity 84 of the housing 54, Each vane tip describes a cylinder suwrface sector
having its centre of curvature in the axis through the joint connecting one vane
Ve, Vo, Vo with a control arm 144, 148, 14C. The rotor 2A s manufactured as a

20 resl sfructure configuration including respective radially pointing flangs portions
28’ 2B The flange portions 28°, 2B are co-rotaling with the vanes Vi, Vo, Vs
and the respective end swifaces 1847, 1587, 15C” of the vanes are acting
against said Hlange portions 24, 2B, The radially pointing flange portions 24/,
28 extend beyond the diameler of the cavity within the cylindrical intermediate

part of the housing SA for the creation of a labyrinth seal with respective end

]
(¥4

covers and the internal cylindrical intermediate part.
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A rotary machine (1) in the form of an expander, comprising a housing (5}
having an internally eylindrical cavity (9) and respective end covers (5a, &b},
infet and outlet ducts (11, 12} arranged in the housing (8) and communicating
with the cavity (9), a rotor (2) received and supported in the housing (5) and
having & rotor axis (4}, one or more vanes {15a, 15b, 152} movably received in
respective grooves (18} in the rofor (2}, each vane being articulately connecte
about an axis {C) to one end of a conirol arm (14a, 14b, 14c) and in the other
end being rotatable supported in a shaft (24) having a central axis (B}
coincident with the axis (B) extending centrally through the cavity (8} in the
housing (5), which axis (B) is paraliel with and spaced apart a distance (d} from
the rofor axis (&), each vane tip describes a cylinder suwiface sector having is
center of curvature in the axis through the joint that connects a vane (18a, 15b,
15¢) with & control arm, at least one working chamber {(9a) which is part of the
cavity (8) and s defined bebween the internal peripheral surface (5d} of the
hausing, the peripheral surface {18¢) of the rotor {2} and the side surface (157
of at least one vane, wherein the rotor (2) itself constitute the unit for power
output, characterizsed in that the rotor (2) is designed as a resl struciure
configuration having respective radially extending flange portions (2, 207,
which flange portions are co-rotatable with the vanes (15a, 158b, 15¢), and
against which the respective end surfaces (158", 157, 156¢7) of the vanes act,
and that said radially extending flange podions (2&°, 20} exiend beyond the
diameter of the cavity of the cylindrical intermediate section (8¢} of the housing
to form a labyrinth seal with respective end covers (Ba, 5b) at each end of the

internal oviindrical intermediate portion (5¢) of the housing.

I

-

he rotary machine according to claim 1, characterized in that tha rotor (2} s
made up by two main parts (Za, 2b), which parts {ogether form said resl

structure configuration,
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3.

The rotary machineg according to claim 1, characterized in that the housing
(B¢} is made up by two subsiantially C-formed housing paris {5e, 51}, which
parts together form a housing having axdally exiending partiion surfaces and
are adaptad to be mountable over a reel structure configuration made in one

pieca.

4.

The rotary machine according o any of the claims 1-3, characterized in that

the radially exiending Hange portions (28", 2b") on their circumferential surface

have a fine clearance relative to the intemal circumferential surface of the
respective end covers {Da, 5b).

5.

The rotary machine according o any of the claims 1-4, characterized in that

the radially extending flange portions (28, 2b') on their radially extending

surfaces have a fine clearance relative to the internal end surface of the

respective end covers (5a, Bb).

8.

The rotary machine according to any of the claims 1-5, characterized in that
the radially extending flange portions {28/, 2b") on their radially extending
surfaces have a fine clearance relative o extemnal, opposits radially extending

sufaces of the intermediate housing {5¢).

7
The rotary machine according to any of the ciaims 4-6, characterized in that
said fine clearances betweaen said surfaces provides a form of touch free

labyrinth seal.
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The rotary machine according 1o any of the claims 4-7, characterized in that at
least one of said fine clearances bebween said surfaces has a mechanical seal,

such as of the type “piston ring”.

g
The rotary machine according to any of the claims 1-8, characterized in that

the number of vanes ara maore than three.

10.
The rotary machine according to any of the clalms 1-8, characterized in that

the number of vanes are six.

11,
The rotary machine according to any of the claims 1410, characterized in that

the vane lips include ssaling means,

12.
The rotary machine according to any of the claims 1-11, characterized i that
the vane groves (18a) include slide bearings (22) that interact with sach vane

(15a, 15b, 150).

13.

The rotary machine according to any of the claims 1-12, characterized in that

e

the fixed shaft (24) in ts free end is supported and stabilized in the rotor (2) by

means of an eccentric adapter (25).



