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such a machine is characterised by the drive shaft extending across the
first portion to terminate at The present invention relates to a rotary ma-
the other end and being rotatably supported at the chine, more
particularly, to a horizontally oriented  other end by the housing. rotary
machine having an internal lubrication oil   5  The rotary machine may
still further include a pump.
shielding element which is held between the inner A rotary machine, such as
a scroll type refrig-  block and one part of the housing in order to shield
erant compressor which is horizontally oriented is  the drive shaft from
the lubrication liquid in the disclosed in U.S. Patent No. 4,917,582 issued
to   lower region of the first portion of the inner hollow Fraser, Jr. et.
al.. In U.S. '582 patent, the horizon-  10  space of the casing. tally
oriented scroll type refrigerant compressor     In the accompanying
drawings:- includes an internal lubrication oil pump which       Figure 1
is a longitudinal sectional view of a functions to supply a lubrication oil
in an oil sump  scroll type refrigerant compressor in accordance of a
compressor casing to the frictional surfaces of  with one embodiment of the
present invention. the internal component parts of the compressor.  15
Figure 2 is a perspective view of an annular The oil pump operates by
virtue of the reciprocat-    cylindrical pipe member spacedly surrounding a
ing motion of one component part of an Oldham         drive shaft of the
scroll type refrigerant com- coupling mechanism which is used for
preventing       pressor shown in Figure 1. the rotation of an orbiting
scroll member.            Figure 3 is a perspective view of a semi-annular
In comparison with a vertically oriented scroll  20  cylindrical pipe
member which may be replaced type refrigerant compressor having an internal
lu-    with the cylindrical pipe member shown in Fig- brication oil pump as
disclosed in Japanese Patent    ure 2. Application Publication No.
63-36076, the above       Figure 4 is an enlarged cross-sectional view U.S.
'582 patent can downsize the compressor.        taken on line 4-4 of Figure
1. Especially, the height of the compressor can be   25  Figure 5 is an
enlarged cross-sectional view remarkably reduced.
taken on line 5-5 of Figure 1. However, the oil pump disclosed in the above
Figure 6 is an enlarged side view of an annular U.S. '582 patent can not be
applied to the scroll.    plate which forms a part of a trochoid type type
refrigerant compressors having a non-Oldham      pump mechanism shown in
Figure 1. coupling type rotation preventing mechanism, such   30  Figure 7
is a cross-sectional view taken on line as a ball coupling type rotation
preventing mecha-    7-7 of Figure 6. nism because the oil pump can only
operate by          Figure 1 illustrates an overall construction of a
virtue of the reciprocating motion of one compo-   horizontally oriented
scroll type refrigerant com- nent part of the Oldham coupling mechanism.
pressor. For purposes of explanation only, the left Furthermore, in US '582
patent, one member  35  side of the Figure will be referenced as the
forward which is rotatable with a drive shaft, such as a   end or front and
the right side of the Figure will be balancing weight which is fixedly
connected to the  referenced as the rearward end. drive shaft may pass
through the lubrication oil in    With reference to Figure 1, horizontally
ori- oil sump located at an inner bottom portion of the  ented scroll type
refrigerant compressor 10 in- compressor casing when a level of the
lubrication   40  cludes compressor casing 11 having first cup- oil in oil
sump is excessively increased. This     shaped portion 12, second
cup-shaped portion 13 causes a defective torque fluctuation and useless
and cylindrical portion 14 disposed between first operation of the drive
shaft due to oil viscous drag.  and second cup-shaped portions 12 and 13.
An JP-A-5960092 discloses a rotary machine com-    opening end of first
cup-shaped portion 12 is fixed- prising a housing; an inner block fixedly
disposed   45  ly attached to an opening end of second cup- within the
housing so as to divide an inner hollow  shaped portion 13 by a plurality
of bolts 110 space of the housing into first and second portions;  through
cylindrical portion 14. Annular gasket 111 a drive shaft extending, in use,
substantially in the  is sandwiched between the opening end of first
horizontal direction and being rotatably supported  cup-shaped portion 12
and the front end of cylin- at one end by the inner block; a driven
mechanism   50  drical portion 14 so as to seal the mating surfaces driven
by and operatively associated with the one  of first cup-shaped portion 12
and cylindrical por- end of the drive shaft and being disposed within
tion 14. A pair of annular gaskets 112 between the second portion; and
pumping means for pump-    which an outer peripheral portion of annular
mem- ing a lubricating liquid, in use, stored in a lower  ber 113 of an
elastic material, for example, spring region of the first portion, the
pumping means  55  steel are sandwiched between the opening end of being
associated with the drive shaft so as to be  second cup-shaped portion 13
and the rear end of operated by virtue of a rotational motion of the
cylindrical portion 14 so as to seal the mating drive shaft; and according
to the present invention,  surfaces of cylindrical portion 14, annular
elastic 2  



3                 EP 0 526 151 B1                    4 member 113 and
second cup-shaped portion 13.       fluid pocket 50 defined by the central
region of First cup-shaped portion 12 includes hole 121a  fixed and
orbiting scroll members 30 and 40. An- centrally formed at a bottom region
121 thereof.   nular depression 312 spacedly surrounding circular Drive
shaft 20 penetrates through hole 121a, and is  depression 311 is formed at
the rear end surface of rotatably supported by plain bearing 21 fixedly   5
first circular end plate 31 so as to receive axial disposed within hole
121a. Annular projection 122  annular projection 132 of second cup-shaped
por- forwardly extends from bottom region 121 of first  tion 13
therewithin. cup-shaped portion 12, and surrounds an outer end      First
annular rubber member 320 is compres- portion of drive shaft 20.
Electromagnetic clutch  sedly disposed between the inner side surface of
200 through which the rotating motion of an exter-  10  annular depression
312 and the inner peripheral nal driving source (not shown) is
intermittently   surface of axial annular projection 132. Second
transmitted to drive shaft 20 is mounted on annular  annular rubber member
321 is compressedly dis- projection 122. Shaft seal cavity 122a is defined
in  posed between the outer side surface of annular annular projection 122
for disposing shaft seal    depression 312 and the outer peripheral surface
of mechanism 123 therewithin. First cup-shaped por-  15  axial annular
projection 132. First and second an- tion 12 is provided with inlet port
121 b formed at a  nular rubber members 320 and 321 seal the mating side
wall thereof. Inlet port 121b links an inner  surfaces of annular
depression 312 and axial an- hollow space of compressor casing 11 to an
exter-  nular projection 132 so that circular depression 311 nal element of
a refrigeration circuit, for example,  is defined as a discharge chamber
which is sealin- an evaporator (not shown) through a pipe member  20  gly
isolated from second inner hollow, space 11 b of (not shown).
compressor housing 11. Outlet port 131 a links dis- Inner block 141 is
integral with and radially   charge chamber 311 to an external element of a
inwardly extends from a front end region of cylin-  refrigeration circuit,
for example, a condenser (not drical portion 14. Cylindrical projection 142
is cen-  shown) through a pipe member (not shown). trally formed at inner
block 141, and includes open-   25  Annular wall 33 is formed at an outer
peripheral ing 142a. An inner end of drive shaft 20 is rotatably  portion
of first circular end plate 31 so as to sur- supported by plain bearing 22
which is fixedly     round first and second spiral elements 32 and 42.
disposed within opening 142a. First cup-shaped     Annular flange 331
radially extends from an outer portion 12 and inner block 141 define first
inner  surface of a front end portion of annular wall 33, hollow space 11a.
Second cup-shaped portion 13   30  and is fixedly attached to an inner
peripheral por- and inner block 141 define second inner hollow     tion of
annular elastic member 113 by a plurality of space 11b. Hole 143 is formed
through an upper     bolts (not shown). According to the above-men- portion
of inner block 141 so as to link first inner  tioned construction, fixed
scroll member 30 is al- hollow apace 11a to second inner hollow space
lowed to resiliently move in the axial direction 11b.
35   within a small distance. Fixed and orbiting scroll members 30 and 40
Front circular depression 23 is centrally formed are disposed within second
inner hollow space 11b  at the front end surfaces of cylindrical projection
of compressor casing 11. Fixed scroll member 30     142. The axis of front
circular depression 23 is includes first circular end plate 31 and first
spiral  radially offset with the axis of opening 142a in element or wrap 32
extending from a front end   40  horizontal direction. Front circular
depression 23 surface of first circular end plate 31. Orbiting scroll
includes large diameter section 23a and small di- member 40 includes second
circular end plate 41    ameter section 23b rear to large diameter section
and second spiral element or cap 42 extending      23a. Rear circular
depression 24 is centrally from a rear end surface of second circular end
formed at the rear end surface of inner block 141. plate 41. First and
second spiral elements 32 and   45   First balancing weight 60 is disposed
within rear 42 interfit with each other with an angular and    circular
depression 24 and is fixedly connected to radial offset.
a front portion of pin member 25 which is integral Second cup-shaped
portion 13 is provided with   with an axially extends from the inner end
surface outlet port 131 a centrally formed at a bottom region  of drive
shaft 20. The axis of pin member 25 is 131 thereof. Axial annular
projection 132 spacedly  so  radially offset with the axis of drive shaft
20. Boss surrounding outlet port 131a is formed at an inner  43 is
centrally formed at a front end surface of surface of bottom  region 131 of
second cup-       second circular end plate 41 opposite to second shaped
portion 13. Circular depression 311 is cen-  spiral element 42, and
rotatably receives disc- trally formed at a rear end surface of first
circular  shaped rotor 44 therewithin through plain bearing end plate 31 of
fixed scroll member 30 so as to  55  26. Disc-shaped rotor 44 is connected
to pin mem- face outlet port 131a. Valved discharge port 31a is  ber 25.
Accordingly, orbiting scroll member 40 is formed through first circular end
plate 31 so as to  operatively connected to drive shaft 20 through pin link
circular depression 311 to a central sealed-off  member 25, disc-shaped
rotor 44 and plain bearing 



3    5                 EP 0 526 151 B1                        6 26. Oldham
coupling mechanism 70 is interposed         First conduit 121c is formed in
bottom region between inner block 141 and second circular end    121 of
first cup-shaped portion 12 and plain bear- plate 41 of orbiting scroll
meter 40. Oldham cou-  ing 21 so as to link a gap created between plain
pling mechanism 70 allows orbiting scroll 40 only  bearing 21 and drive
shaft 20 to first inner hollow to orbit during rotation of drive shaft 20.
5   space 11a. Second conduit 142c is formed in the Second balancing weight
27 is fixedly con-      lower region of inner block 141 so as to link
cavity nected to drive shaft 20 by bolt 271 at a location  142b to oil sump
11a which positions at a lower between bottom  region 121 of first
cup-shaped     portion of first inner hollow space 11 c. portion 12 and
inner block 141.                        Annular cylindrical member 90 as
shown in With reference to Figures 4-7 additionally, cir-  10  Figure 2 is
fixedly and hermetically bold between cular plate 81 is fitly disposed
within small diam-  bottom region 121 of first cup-shaped portion 12 eter
section 23b of front circular depression 23,  and cylindrical projection
142 of inner block 141, and includes hole 81a centrally formed thereth-
and spacedly surrounds an intermediate portion of rough. An inner periphery
of hole 81a is generally  drive shaft 20 and second balancing weight 27. As
sine curved, thereby forming a plurality of teeth  15   a result, an
invasion of the lubrication oil to an 81b. Cavity 142b having a irregular
curve-shaped   inner hollow space of annular cylindrical member cross
section is formed at cylindrical projection  90 is prevented oven when a
level of the lubrication 142, and is liked to hole 81a of circular plate
81.  oil in oil lump 11c is excessively increased. There- Annular plate 82
fixedly mounted on drive shaft 20  fore, second balancing weight 27 rotates
with drive by key-groove mechanism 83 is loosely disposed   20  shaft 20
without passing through the oil sump even within hole 81a. An outer
periphery of annular plate  when a level of the lubrication oil in oil sump
11c Is 82 is generally sine curved, thereby forming a     excessively
increased. Accordingly, drive shaft 20 plurality of teeth 82b. The number
of teeth 81b of  can rotate without a defective torque fluctuation circular
plate 81 is greater than the number of teeth  and useless operation
thereof. 82b of annular plate 82 by one. In this embodi-  25
Furthermore, semi-annular cylindrical member ment, the number of teeth 81b
of circular plate 81  90' may be fixedly held between bottom region 121 is
eight and the number of teeth 82b of annular    of first cup-shaped portion
12 and cylindrical pro- plate 82 is seven.
jection 142 of inner block 141 with allowing an Circular side plate 84 is
fixedly disposed within  inner hollow space thereof to open upwardly, if an
large diameter section 23a of front circular depres-  30  amount of the
lubrication oil in the refrigeration sion 23 by a plurality of securing
bolts (not shown),  circuit is determined to be able to avoid the over- and
includes hole 84a through which drive shaft 20  flowing of the lubrication
oil into the inner hollow closely passes. Depression 841 having a irregular
space of semi-annular cylindrical member 90' in curve-shaped cross section
is formed at a rear end  any operational condition of the refrigeration
circuit. surface of circular side plate 84. A lower part of  35
Rectangular plate 91 is fixedly connected to depression 841 is linked to an
upper part of hole  the upper front end surface of cylindrical projection
84a. Circular side plate 84 prevents the axial move-  142 of inner block
141 by a plurality of bolts 91a. ment of circular plate 81 and annular
plate 82.       In operation of compressor 10, the refrigerant Circular
plate 81 and annular plate 82 substantially  gas flowing from the
evaporator (not shown) is form trochoid type pump mechanism 80. Circular
40  flows into first inner hollow space 11a through inlet plate 81 and
annular plate 82 function as an outer  port 121b, and further flows to
second inner hollow and inner rotors of trochoid type pump mechanism
space 11b through hole 143. Rectangular plate 91 80, respectively.
locates on a flow path of the refrigerant gas from Axial hole 20a is
axially formed through drive  first inner hollow space 11a to hole 143 so
that the shaft 20. Axial hole 20a extends from the inner end   45
suspended lubrication oil mist in the refrigerant gas surface of drive
shaft 20 to a position rear to shaft  is effectively separated therefrom
due to a collision seal mechanism 123 mounted about a front end       with
rectangular plate 91. The refrigerant gas flow- portion of drive shaft 20.
First, second, third and  ing into second inner hollow space 11b is taken
fourth radial holes 20b, 20c, 20d and 20e are      into the outermost
located sealed-off fluid pockets radially formed through drive shaft 20.
First radial  50  between scroll members 30 and 40 via Oldham hole 20b
links a front end portion of axial hole 20a  coupling mechanism 70, then
moves toward the to shaft seal cavity 122a. Second radial hole 20c  center
of spiral elements 32 and 42 during the links axial hole 20a to depression
841 formed at   orbital motion of orbiting scroll 40 with a resultant the
rear end surface of circular side plate 84. Third  volume reduction and
compression, and is dis- and fourth radial holes 20d and 20e links axial
hole  55  charged to discharge chamber 311 through valved 20a to a gap
created between plain bearing 22 and  discharge port 31a. The discharged
refrigerant gas 



drive shaft 20.                                    in discharge chamber 311
then flows to the con- denser (not shown) through outlet port 131 a. 4    7
EP 0 526 151 B1                     8 Operation of trochoid type pump
mechanism        Claims 80 is as follows. With reference to Figures 4-7 in
addition to Figure 1, when inner rotor 82 rotates   1. A rotary machine
comprising a housing (11); with drive shaft 20 in clockwise as shown by
arrow      an inner block (141) fixedly disposed within the "A" in Figure
5, outer rotor 81 dependently rotates   5  housing so as to divide an inner
hollow space in also clockwise due to an engagement between a  .     of the
housing into first (11 a) and second (11b) part of teeth 82b of inner rotor
82 with a part of      portions; a drive shaft (20) extending, in use,
teeth 81b of outer rotor 81. With paying attention to   substantially in
the horizontal direction and be- the arrows in Figure 1, by virtue of the
rotational     ing rotatably supported at one end by the inner motion of
both inner and outer rotors 82 and 81,  10    block (141); a driven
mechanism (40) driven by the lubrication oil is continuously pumped from
oil     and operatively associated with the one end of sump 11c via second
conduit 142c and cavity             the drive shaft and being disposed
within the 142b, and is continuously discharged to depression      second
portion (11b); and pumping means 841 of circular side plate 84. The
lubrication oil in   (81,82) for pumping a lubricating liquid, in use,
depression 841 radially inwardly flows through sec-   15  stored in a lower
region of the first portion ond radial hole 20c with overcoming the
centrifugal     (11a), the pumping means being associated force generated
by the rotational motion of drive       with the drive shaft (20) so as to
be operated shaft 20, and then flows into axial hole 20a. The       by
virtue of a rotational motion of the drive lubrication oil flowing into
axial hole 20a further     shaft; characterised by the drive shaft (20)
flows through axial hole 20a in both the forward   20   extending across
the first portion (11a) to ter- and rearward directions.
minate at the other end and being rotatably The lubrication oil flowing
through axial hole      supported at the other end by the housing 20a in
the forward direction further flows into shaft   (11). seal cavity 122a
through first radial hole 20b so as to lubricate the frictional surfaces of
drive shaft 20   25  2. A rotary machine according to claim 1, wherein and
shaft seal mechanism 123. The lubrication oil       the driven mechanism
comprises an orbiting in shaft seal cavity 122a flows into the gap created
scroll (40) which is operatively connected to between drive shaft 20 and
plain bearing 21 so as       the one end of the drive shaft and works to
lubricate the frictional surfaces of drive shaft 20  against a fixed scroll
(30). and plain bearing 21, and further flows to the lower  30 portion of
first inner hollow space 11 a through first  3.  A rotary machine according
to claim 2, wherein conduit 121 c so as to be joined to the lubrication
the driven mechanism includes a rotation pre- oil in oil sump 11c.
venting mechanism (70) for preventing a rota- On the other hand, the
lubrication oil flowing      tion of the orbiting scroll (40) during
rotational through axial hole 20a in the rearward direction   35   motion
of the drive shaft (20). further flows into the gap created between the
inner end portion of drive shaft 20 and plain bearing 22  4. A rotary
machine according to claim 3, wherein through third and fourth radial holes
20d and 20e       the rotation preventing mechanism is an Old- so as to
lubricate the frictional surfaces of drive     ham coupling (70). shaft 20
and plain bearing 22, and then flows out  40 rear circular depression 24.
5  A rotary machine according to any one of the Furthermore, axial hole 20a
may be extended          preceding claims, wherein the pumping means to a
rear end surface of disc-shaped rotor 44 in        (81,82) is a trochoid
type pump mechanism. order to more effectively lubricate the frictional
surfaces of plain bearing 26 and disc-shaped rotor  45  6. A rotary machine
according to claim 5, wherein 44.
the inner block (141) includes a circular de- As described above, the
internal lubrication oil     pression centrally formed at one end surface
pump is formed by the elements which are asso-          thereof opposite to
the second portion (11b), ciated with the drive shaft, and operates by
virtue     the axis of the circular depression being offset of the
rotational motion of the drive shaft. Accord-   50  with respect to the
axis of the drive shaft, the ing to the construction and operational
manner, the     circular depression including a small diameter internal
lubrication oil pump can be used for the       portion (23b) and a large
diameter portion various types of the horizontally oriented rotary
(23a) which faces the first portion (11a), a first machine.
circular plate (81) fitted within the small diam- 



65      eter portion, the first circular plate including a hole (81a) the
periphery of which is generally sine curve shaped so as to form a plurality
of first teeth (81b), a second circular plate (82) 5    7
EP 0 526 151 B1                     8 Operation of trochoid type pump
mechanism        Claims 80 is as follows. With reference to Figures 4-7 in
addition to Figure 1, when inner rotor 82 rotates    1. A rotary machine
comprising a housing (11); with drive shaft 20 in clockwise as shown by
arrow      an inner block (141) fixedly disposed within the "A" in Figure
5, outer rotor 81 dependently rotates   5  housing so as to divide an inner
hollow space in also clockwise due to an engagement between a        of the
housing into first (11 a) and second (11 b) part of teeth 82b of inner
rotor 82 with a part of      portions; a drive shaft (20) extending, in
use, teeth 81 b of outer rotor 81. With paying attention to  substantially
in the horizontal direction and be- the arrows in Figure 1, by virtue of
the rotational     ing rotatably supported at one end by the inner motion
of both inner and outer rotors 82 and 81,  10    block (141); a driven
mechanism (40) driven by the lubrication oil is continuously pumped from
oil     and operatively associated with the one end of sump 11c via second
conduit 142c and cavity             the drive shaft and being disposed
within the 142b, and is continuously discharged to depression      second
portion (11b); and pumping means 841 of circular side plate 84. The
lubrication oil in   (81,82) for pumping a lubricating liquid, in use,
depression 841 radially inwardly flows through sec-   15  stored in a lower
region of the first portion ond radial hole 20c with overcoming the
centrifugal     (11a), the pumping means being associated force generated
by the rotational motion of drive       with the drive shaft (20) so as to
be operated shaft 20, and then flows into axial hole 20a. The       by
virtue of a rotational motion of the drive lubrication oil flowing into
axial hole 20a further     shaft; characterised by the drive shaft (20)
flows through axial hole 20a in both the forward   20   extending across
the first portion (11a) to ter- and rearward directions.
minate at the other end and being rotatably The lubrication oil flowing
through axial hole       supported at the other end by the housing 20a in
the forward direction further flows into shaft   (11). seal cavity 122a
through first radial hole 20b so as to lubricate the frictional surfaces of
drive shaft 20   25  2. A rotary machine according to claim 1, wherein and
shaft seal mechanism 123. The lubrication oil       the driven mechanism
comprises an orbiting in shaft seal cavity 122a flows into the gap created
scroll (40) which is operatively connected to between drive shaft 20 and
plain bearing 21 so as       the one end of the drive shaft and works to
lubricate the frictional surfaces of drive shaft 20  against a fixed scroll
(30). and plain bearing 21, and further flows to the lower  30 portion of
first inner hollow space 11 a through first  3. A rotary machine according
to claim 2, wherein conduit 121c so as to be joined to the lubrication
the driven mechanism includes a rotation pre- oil in oil sump 11c.
venting mechanism (70) for preventing a rota- On the other hand, the
lubrication oil flowing      tion of the orbiting scroll (40) during
rotational through axial hole 20a in the rearward direction   35   motion
of the drive shaft (20). further flows into the gap created between the
inner end portion of drive shaft 20 and plain bearing 22   4. A rotary
machine according to claim 3, wherein through third and fourth radial holes
20d and 20e       the rotation preventing mechanism is an Old- so as to
lubricate the frictional surfaces of drive     ham coupling (70). shaft 20
and plain bearing 22, and then flows out  40 rear circular depression 24.
5. A rotary machine according to any one of the Furthermore, axial hole 20a
may be extended          preceding claims, wherein the pumping means to a
rear end surface of disc-shaped rotor 44 in        (81,82) is a trochoid
type pump mechanism. order to more effectively lubricate the frictional
surfaces of plain bearing 26 and disc-shaped rotor  45  6. A rotary machine
according to claim 5, wherein 44.
the inner block (141) includes a circular de- As described above, the
internal lubrication oil     pression centrally formed at one end surface
pump is formed by the elements which are asso-          thereof opposite to
the second portion (11b), ciated with the drive shaft, and operates by
virtue     the axis of the circular depression being offset of the
rotational motion of the drive shaft. Accord-  50  with respect to the axis
of the drive shaft, the ing to the construction and operational manner, the
circular depression including a small diameter internal lubrication oil
pump can be used for the       portion (23b) and a large diameter portion 



various types of the horizontally oriented rotary       (23a) which faces
the first portion (11a), a first machine.
circular plate (81) fitted within the small diam- 55      eter portion, the
first circular plate including a hole (81a) the periphery of which is
generally sine curve shaped so as to form a plurality of first teeth (81b),
a second circular plate (82) [err]    9                 EP 0 526 151 B1
10 loosely disposed with the hole of the first cir-   Pumpmittel mit der
Antriebswelle (20) verbun- cular plate, the second circular plate including
den ist, so daB es aufgrund einer Drehbewe- a central hole through with the
drive shaft (20)   gung der Antriebswelle betrieben wird; gekenn- passes, a
key-groove mechanism (83) fixedly        zeichnet durch die Antriebswelle
(20), welche connecting the drive shaft to the second cir-   5  so durch
den ersten Abschnitt (1la) verluft, cular plate, an outer periphery of the
second      daB sie an dem anderen Ende endet, und an circular plate
generally sine curve shaped so      dem anderen Ende durch das Gehause (11)
as to form a plurality of second teeth (82b), a    drehbar abgestutzt ist.
part of the second teeth engaging with a part of the first teeth so as to
rotate dependently  10  2. Rotierende Maschine nach Anspruch 1, bel the
first circular plate during rotation of the    welcher der getriebene
Mechanismus eine um- drive shaft and second circular plate, a third
laufende Spirale (40) umfaft, welche mit dem circular plate (84) fixedly
disposed within the    einen Ende der Antriebswelle wirksam verbun- large
diameter portion of the circular depres-     den ist und gogen eine
festgelegte Spirale (30) sion so as to prevent the axial movement of  15
arbeitet. the first and second circular plates, the third circular plate
including a central hole (84a)   3. Rotierende Maschine nach Anspruch 2,
bei through which the drive shaft closely passes.      welcher der
getriebene Mechanismus einen Mechanismus zum Verhindern einer Drehung 7. A
rotary machine according to any one of the   20   (70) zum Verhindern einer
Drehung der umlau- preceding claims, further comprising shielding
fenden Spirale (40) wahrend einer Drehbewe- means (90,90') for shielding
the drive shaft       gung der Antriebswelle (20) enthalt. from the
lubricating liquid in the lower region of the first portion (11a).
4. Rotierende Maschine nach Anspruch 3, bel 25      welcher der Mechanismus
zum Verhindern ei- &  A rotary machine according to claim 7, wherein
ner Drehung eine Oldham-Kupplung (70) ist. the shielding means is an
annular cylindrical member (90) fixedly and hermetically held be-   5.
Rotierende Maschine nach einem der vorher- tween the inner block (141) and
the housing        gehenden Anspr~che, bei welcher das Pump- (11) in the
first portion (11a) and spacedly  30   mittel (81, 82) ein
Trochoidentyp-Pumpeume- surrounding the drive shaft (20).
chanismus ist. 9. A rotary machine according to claim 7, wherein  6.
Rotierende Maschine nach Anspruch 5, bei the shielding means is a
semi-annular cylin-       welcher der Innenblock (141) enthilt: eine drical
member (90') fixedly held between the   35  kreisformige Vertiefung, die an
seiner elnen inner block (141) and the housing (11) in the      Endflache
gegen~ber dem zweiten Abschnift first portion (11a) and allowing an inner
space    (11 b) zentral gebildet ist, wobel die Achse der of the shielding
means to open upwardly.           kreisfdrmigen Vertiefung bez~glich der
Achse der Antriebswelle versetzt ist und die kreisfdr- PatentansprUche
40       mige Vertiefung einen Abschnitt mit kleinem Durchmesser (23b) und
einen dem ersten Ab- 1. Rotierende Maschine, welche umfaft: ein Ge-
schnitt (11 a) gegenuberliegenden Abschnint mit hause (11); einen
Innenblock (141), der in dem     groflem Durchmesser (23a) enthAlt, eine
erste Gehiluse starr angeordnet ist, so daB er einen     kreisformige
Platte (81), die in dem Abschnift Innenhohiraum des Gehauses in einen
ersten   45    mit kleinem Durchmesser eingepaet ist, wobei Abschnift (11a)
und einen zweiten Abschnitt        die erste kreisf6rmige Platte ein Loch
(81a) (lib) teilt; eine Antriebswelle (20), die bei Ver-  enthalt, dessen
Umfang im aligemeinen als wendung im wesentlichen in der horizontalen
Sinuskurve geformt ist, so daB er elne Mehr- Richtung verlauft und an dem
einen Ende           zahl von ersten Zahnen (81b) bildet, eine zwei- durch
den Innenblock (141) drehbar abgestutzt  so  te kreisformige Platte (82),
die in dem Loch ist; einen getriebenen Mechanismus (40), der       der
ersten kreisfbrmigen Platte lose angeord- 



durch das eine Ende der Antriebswelle getrie-      net ist, wobei die
zweite krelsformige Platte ein ben wird und mit ihm wirksam verbunden ist
zentrales Loch enthilt, durch welches die An- und in dem zweiten Abschnitt
(11b) angeord-        triebswelle (20) hindurchgeht, einen Keil-Nut- net
ist; und ein Pumpmittel (81, 82) zum Pum-  s5  Mechanismus (83), der die
Antriebswelle mit pen einer SchmierflUssigkeit, welche bei Ver-      der
zweiten kreisformigen Platte starr verbin- wendung in einem unteren Bereich
des ersten        det, wobei ein AuBenumfang der zweiten kreis- Abschnitts
(1 la) aufbewahrt ist, wobei das        formigen Platte im allgemeinen als
Sinuskurve 6 I 1111I1111111 HE 11111111111 * C   L   M S *    11
EP0526151B1                        12 geformt ist, so daB er eine Mehrzahl
von zwei-     ment (20) de maniero A etre actionn6s sous ten Zlhnen (82b)
bildet, wobei ein Toil der        l'offet d'un mouvement de rotation de
l'arbre zweiten Zahne in einen Toil der ersten Zahne       d'entratnement;
caract6risde en co quo l'arbre eingreift, um dadurch bedingt die erste
kreis-     d'entratnement (20) s'etend on travers de la fdrmige Platte
wihrend einer Drehung der An-   5   premiere partle (11 a) pour se terminer
a l'autre triebswelle und der zweiten kreisformigen Plat-    extremite, en
6tant supporte en rotation, A l'au- te zu drehen, eine dritte kreisfdrmige
Platte      treoextr6mite, par le carter (11). (84), die in dem Abschnitt
mit groBem Durch- messer der kroisformigen Vertiefung starr an-   2.
Machine rotative selon la revendication 1, ca- geordnet ist, so daB sie die
Axialbewegung der  10  racterisee en ce que le mecanisme entraln6 ersten
und der zweiten kroisf6rmigen Platte        comprend une volute orbitale
(40) qui est re- verhindert, wobei die dritte kreisformige Platte   116e en
fonctionnement a la premibre extr6mit6 ein zentrales Loch (84a) enthilt,
durch welches    de l'arbre d'entraThement, et travaille contre die
Antriebswelle eng hindurchgeht.                une volute fixe (30). 15 7.
Rotierende Maschine nach einem der vorher-      3. Machine rotative selon
la revendication 2, ca- gehenden Ansprlche, welche ferner ein Ab-
racteris6e en ce quo le m6canisme entralh6 schirmmittel (90, 90') zum
Abschirmen der An-      comprend un m6canisme anti-rotation (70)
triebswelle vor der Schmierfl~ssigkeit in dern     pour empecher une
rotation de la volute orbita- unteren Bereich des ersten Abschnitts (11a)
2o    le (40) pendant le mouvement de rotation de umfaBt.
I'arbre d'entratnement (20). 8  Rotierende Maschine nach Anspruch 7, bei
4. Machine rotative selon la revendication 3, ca- welcher das
Abschirmmittel ein ringformiges        racteris6e on ce que le mecanisme
anti-rota- Zylinderteil (90) ist, das zwischen dem Innen-  25  fion est un
accouplement de Oldham (70). block (141) und dem Gehouse (11) in dem ersten
Abschnitt (1la) starr und hermetisch     5. Machine rotative selon l'une
des quelconques gehalten ist und die Antriobswelle (20) mit Zwi-
revendications pr6c6dentes, caract6ris6e on ce schenraum umgibt.
que les moyens de pompage (81, 82) sont un 30      m6canisme de pompe de
type trochoTde. 9  Rotierende Maschine nach Anspruch 7, bei welcher das
Abschirmmittel ein halbringformi-   6. Machine rotative selon la
revendication 5, ca- ges Zylinderteil (90') ist, das zwischen dem
ract6ris6e en ce que le bloc interieur (141) Innenblock (141) und dem
Gehause (11) in          comprend une depression circulaire formre au dem
ersten Abschnift (11a) starr gehalten ist  35  centre d'une surface
d'extremite de celle-ci, a und einen nach oben offenen Innenraum des
l'oppos6 de la seconde partle (11 b), laxe de la Abschirmmittels gew~hrt.
depression circulairo etant decale par rapport a l'axe de l'arbre
d'entraTnement, la d6pression Revendications
circulairo comprenant une partie de petit dia- 40      metre (23b) et une
partie de grand diametre 1. Machine rotative comprenant un carter (11);
(23a) venant en face de la prernibre partie un bloc int6rieur (141) mont6
de fagon fixe a      (11 a), une premibre plaque circulairo (81) ajus-
l'int6rieur du carter pour divisor un espace       t6e dans la partie de
petit diambtre, la premri- creux interieur de ce carter en une premibre
re plaque circulaire comprenant un trou (81a) partle (11 a) et une seconde
partie (11 b) ; un   45  dont la periph6rie est generalement on forme arbre
d'entrainement (20) s'6tendant essentiol-    de courbe sinusordale de
manibre A former loment dans la direction horizontale, en cours     une
pluralit6 de premieres dents (81b), une d'utilisation, et se trouvant
support6 en rota-    seconde plaque circulaire (82) mont6e de fa- 



tion, A une extr6mit6, par le bloc interieur (141)  gon lache a l'int6riour
du trou de la preoribre ; un m6canisme entratn6 (40) se trouvant en-  50
plaque circulaire, la seconde plaque circulaire traind et associ6 en
fonctionnement A I'extre-     comprenant un trou central a travers lequol
mit6 ci-dessus de l'arbre d'entrainement, en       passe l'arbre
d'entranoement (20), un mecani- etant dispose a l'interieur de la seconde
partle   sme de clavette-ralnure (83) reliant de fagon (11b) ; et des
moysns de pompage (81, 82)          fixe l'arbre d'entralhoment & la
seconde plaque pour pomper, en cours d'utilisation, un liquide   5s
circulaire, la pdriph6rie exterieure de la secon- de lubrification stocke
dans une zone inf6rieure   de plaque circulaire dtant gendralement en for-
de la premiere partie (1la), ces moyens de         me de courbe sinusoidale
de maniere a former pompage 6tant associ6s A I'arbre d'entraine-       une
pluralit6 de secondes dents (82b), une 7~~~~~~~~~11 HE Hill11 I    13
EP0526 151 B1                      14 partie des secondes dents s'engageant
dans une partie des premibres dents de manibre a toumer solidairement de la
premibre plaque circulaire pendant la rotation de l'arbre d'en- trainement
at de la seconde plaque circulaire,   5 une troisibme plaque circulaire
(84) monteo de fagon fixe a l'int6rieur de la partie de grand diambtre de
la depression circulaire, de manib- re a empecher le mouvement axial de la
pre- mibre plaque circulairo et de la seconde pla-  10 que circulaire, la
troisibme plaque circulaire comprenant un trou central (84a) a travers
lequel passe 6troitement l'arbre d'entranoe- ment. 7. Machine rotative
selon l'une quelconque des revendications precdentes, caracteriseo en ce
qu'elle comprend on outre des moyens de Ks'    protection (90, 90') pour
prot6ger l'arbre d'en- tralnement du liquide de lubrification se trou-  20
vant dans la zone inf6rieure de la premibre partie (11 a). & Machine
rotative selon la revendication 7, ca- ractdrisee en ce quo les moyens de
protection   25 sont constitues par un element cylindrique an- nulaire (90)
maintenu de fagon fixe et hermeti- quo entre le bloc interieur (141) et le
carter (11) dans la premibre partie (11 a), en entourant a une certain
distance l'arbre d'entratnement  3o (20). 9. Machine rotative selon la
revendication 7, ca- racterisee on co que les moyens de protection sont
constitu6s par un 6lement cylindrique   35 semi-annulaire (90') maintenu de
fagon fixe entre le bloc interieur (141) et le carter (11) dans la premiere
partie (1la), en permettant a un espace interieur des moyens de protection
de ddboucher vers le haut.                 40 45 50 55 8    


