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(54) ROTARY COMPRESSOR

(57) A rotary compressor according to the present
embodiment comprises: a main bearing and a sub-bear-
ing which are respectively provided on both sides of a
cylinder in the axial direction and each provided with a
guide groove; a roller which is accommodated in the cyl-
inder and rotated along with a rotary shaft; at least one
vane which is slidably inserted in the roller, and on which
a guide protrusion that is slidably inserted in the guide
groove in the circumferential direction is extended in the
axial direction; and a bearing member which is provided
between the guide groove of at least one bearing be-
tween the main bearing and the sub-bearing and the
guide protrusion of the vane. As such, the frictional loss
between the vane or the roller and the main bearing or
the sub-bearing facing same can be reduced to improve
the compressor efficiency.
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Description
Technical Field

[0001] The present disclosure relates to a vane rotary
compressorin which a vane is coupled to arotating roller.

Background Art

[0002] A rotary compressor may be divided into two
types, namely, a type in which a vane is slidably inserted
into a cylinder to be in contact with a roller, and another
type in which a vane is slidably inserted into a roller to
be in contact with a cylinder. In general, the former is
called a roller eccentric rotary compressor (hereinafter,
referred to as a "rotary compressor"), and the latter is
referred to as a vane concentric rotary compressor (here-
inafter, referred to as a "vane rotary compressor").
[0003] As for a rotary compressor, a vane inserted in
a cylinder is pulled out toward a roller by elastic force or
back pressure to come into contact with an outer circum-
ferential surface of the roller. On the other hand, as for
a vane rotary compressor, a vane inserted in a roller ro-
tates together with the roller, and is pulled out by centrif-
ugal force and back pressure to come into contact with
an inner circumferential surface of a cylinder.

[0004] A rotary compressor independently forms com-
pression chambers as many as the number of vanes per
revolution of a roller, and the compression chambers si-
multaneously perform suction, compression, and dis-
charge strokes. On the other hand, a vane rotary com-
pressor continuously forms as many compression cham-
bers as the number of vanes per revolution of a roller,
and the compression chambers sequentially perform
suction, compression, and discharge strokes. According-
ly, the vane rotary compressor has a higher compression
ratio than the rotary compressor. Therefore, the vane ro-
tary compressor is more suitable for high pressure refrig-
erants such as R32, R410a, and CO2, which have low
ozone depletion potential (ODP) and global warming in-
dex (GWP).

[0005] In such vane rotary compressors, since a plu-
rality of vanes rotate together with a roller, sealing sur-
faces of the vanes slide in contact with the inner circum-
ferential surface of the cylinder, thereby increasing fric-
tional losses as compared with general rotary compres-
Ssors.

[0006] Such a vane rotary compressor is disclosed in
Patent Document 1 (US Patent Publication No.
US2015-0064042 A1). The vane rotary compressor dis-
closed in Patent Document 1 has a structure in which
suction refrigerant is filled in an inner space of a motor
room as in a low-pressure type but a plurality of vanes
are slidably inserted into a rotating roller.

[0007] Inthe vane rotary compressor disclosed in Pat-
ent Document 1, an inner circumferential surface of a
cylinder forming a compression space is defined by a
plurality of curves. For example, the inner circumferential
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surface of the cylinder disclosed in Patent Document 1
may be formed in an asymmetrical elliptical shape that
is eccentric with respect to an axial center of a rotating
shaft. Accordingly, the inner circumferential surface of
the cylinder is provided with a proximal portion closest
to the axial center and a remote portion farthest from the
axial center, and curved surfaces having different aspect
ratios are connected between the proximal portion and
the remote portion.

[0008] On the other hand, the roller is formed in a cir-
cular shape with a constant curvature on an outer cir-
cumferential surface and is disposed concentrically with
respect to the axial center of the rotating shaft. The roller
is provided with a plurality of vane slots that are splitand
recessed by a predetermined depth at equal intervals
along the outer circumferential surface.

[0009] In the vane rotary compressor as described
above, an inner circumferential surface of the cylinder
and an end portion of the vane (i.e., sealing surface) al-
ways move relative to each other in a contact state or
with an oil film interposed therebetween. This may in-
crease mechanical frictional loss between the cylinder
and the vane.

[0010] Accordingly, as in Patent Document 2 (Korean
Patent Publication No. 10-2011-0095155), a structure for
suppressing mechanical frictional loss between a vane
and a cylinder by regulating a radial motion of the vane
isknown. Thatis, in Patent Document2, aringis disposed
on a main bearing or a sub bearing, and a pin that slides
along the ring in a circumferential direction is disposed
on the vane. This merely allows the vane to perform a
rotary motion along the roller and restricts a radial motion
toward the cylinder. Then, since the vane always main-
tains its position relative to the cylinder, friction between
the cylinder and the vane can be suppressed.

[0011] In the vane rotary compressor as described
above, since the position of the vane is determined by
the ring, when there is a large machining or assembly
error, the vane and the cylinder may be excessively
closely attached or, on the contrary, excessively spaced
apart. In addition, frictional loss between an axial side
surface of the roller and an axial side surface of the bear-
ing facing the same may still occur.

[0012] Thus, asin Patent Document 3 (Japanese Laid-
Open Patent Publication No. 2012-167578), a structure
of restricting a contact between a front end portion (seal-
ing surface) of a vane and a cylinder but enabling a radial
motion of the vane is disclosed. That is, in Patent Docu-
ment 3, a circular vane guide groove that is eccentric with
respect to a bearing is provided, and a semicircular vane
guide is applied to rotate along the vane guide groove.
Accordingly, while moving radially with respect to an in-
ner circumferential surface of the cylinder, the vane is
maintained in a non-contact state with the inner circum-
ferential surface of the cylinder. This may reduce me-
chanical frictional loss between the cylinder and the vane
by reducing a contact area between the cylinder and the
vane.
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[0013] However, in the related art vane rotary com-
pressor as described above, as the vane guide slides
along an inner circumferential surface of the vane guide
groove, mechanical frictional loss may occur between
the vane guide and the vane guide groove.

[0014] In addition, in the related art vane rotary com-
pressor, mechanical frictional loss may also occur be-
tween an axial side surface of a roller and an axial side
surface of a main bearing or sub bearing facing the roller.

Disclosure of Invention

Technical Problem

[0015] The presentdisclosure describes a rotary com-
pressor capable of reducing mechanical frictional loss
due to a rotation of a vane.

[0016] The present disclosure also describes a rotary
compressor capable of reducing mechanical frictional
loss between a main bearing or/and a sub bearing and
a vane while restricting the vane from being drawn out
by using the main bearing or/and sub bearing.

[0017] The present disclosure further describes a ro-
tary compressor capable of reducing mechanical friction-
al loss between a main bearing or/and a sub bearing and
avane by providing a bearing member between the main
bearing or/and sub bearing and the vane.

[0018] The present disclosure further describes a ro-
tary compressor capable of reducing mechanical friction-
al loss due to a rotation of a roller.

[0019] The present disclosure further describes a ro-
tary compressor capable of reducing mechanical friction-
al loss between a main bearing or/and a sub bearing and
a roller facing the same.

[0020] The present disclosure further describes a ro-
tary compressor capable of reducing mechanical friction-
al loss between a main bearing or/and sub bearing and
aroller by providing a bearing member between the main
bearing or/and sub bearing and the roller.

Solution to Problem

[0021] To achieve these and other advantages and in
accordance with the purpose of the present disclosure,
as embodied and broadly described herein, there is pro-
vided a rotary compressor, in which a guide groove is
formed in a surface, facing an axial side surface of a
roller, of at least one of a main bearing and a sub bearing,
a guide protrusion having a contact surface extends ax-
ially from an axial end portion of a vane facing the guide
groove to be inserted into the guide groove and slid along
an inner circumferential surface of the guide groove, and
a bearing member is disposed between the inner circum-
ferential surface of the guide groove and the contact sur-
face of the guide protrusion facing the same. This con-
figuration can reduce mechanical frictional loss in a radial
direction between the vane and the main bearing or sub
bearing supporting the vane.
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[0022] In addition, in order to achieve the aspect of the
present disclosure, guide grooves may be formed in a
main bearing and a sub bearing supporting a rotating
shaft, and guide protrusions may be formed on a vane
slidably inserted into a roller to be slidably inserted into
the guide grooves and locked in a radial direction, and
ball bearings may be disposed between the guide
grooves and the guide protrusions. This can facilitate a
bearing member to be installed between the vane and
the main bearing or sub bearing supporting the vane.
[0023] For example, inner rings constituting the re-
spective ball bearings may further include rotating plate
portions extending between the main bearing and the
roller and between the sub bearing and the roller. This
can reduce mechanical frictional loss in an axial direction
between the roller and the main bearing or sub bearing
facing the roller.

[0024] As another example, the rotating plate portion
may be rotatably inserted into an inner circumferential
surface of the cylinder. This can more effectively reduce
the axial mechanicalfrictional loss between the rollerand
the main bearing or sub bearing facing the roller.
[0025] Inaddition, in order to achieve the aspect of the
present disclosure, guide grooves may be formed in a
main bearing and a sub bearing supporting a rotating
shaft, and guide protrusions may be formed on a vane
slidably inserted into a roller to be slidably inserted into
the guide grooves and locked in a radial direction, a first
bearing portion may be disposed between the guide
groove and the guide protrusion, a second bearing por-
tion may be disposed between the main bearing and the
roller and/or between the sub bearing and the roller, and
the first bearing portion and the second bearing portion
may be formed integrally with each other. This canreduce
radial frictional loss between the vane and the main or
sub bearing and axial frictional loss between the roller
and the main or sub bearing.

[0026] As one example, the first bearing portion and
the second bearing portion may be integrally formed with
each other. This can facilitate manufacture of a bearing
member that can reduce radial and axial frictional losses.
[0027] As another example, an outer circumferential
surface of the second bearing portion may be disposed
to face an inner circumferential surface of the cylinder,
and a sealing portion may be formed on the outer cir-
cumferential surface of the second bearing portion. This
can effectively suppress refrigerant leakage in a com-
pression space even while the second bearing portion
rotates in the cylinder.

[0028] Inaddition, in order to achieve the aspect of the
present disclosure, an inner circumferential surface of
the cylinder may be formed in an annular shape. The
main bearing and the sub bearing disposed on both sides
of the cylinder in an axial direction may form a compres-
sion space together with the cylinder, and each may have
aguide groove on a side surface thereof forming the com-
pression space. A roller accommodated in the cylinder
may be disposed to rotate along with a rotating shaft. At
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leastone vane slidably inserted into the roller may include
the guide protrusion that extends therefrom in the axial
direction so as to be slidably inserted into the guide
groove in a circumferential direction. A bearing member
may be disposed between the guide groove of at least
one of the main bearing and the sub bearing and the
guide protrusion of the vane. This configuration can re-
duce frictional loss between the vane and the main bear-
ing or sub bearing supporting the vane, thereby enhanc-
ing compression efficiency.

[0029] Specifically, the bearing member may include:
an outer ring inserted into an inner circumferential sur-
face of the guide groove; an inner ring disposed inside
the outer ring, and having an inner circumferential sur-
face slidably brought into contact with a contact surface
of the guide protrusion; and a sliding member disposed
between the outer ring and the inner ring to allow a rel-
ative motion between the outer ring and the inner ring.
This can more effectively reduce mechanical frictional
loss between the vane and the main bearing or sub bear-
ing and simultaneously facilitate installation of the bear-
ing member.

[0030] Inoneexample,one ofthe outerringortheinner
ring may further include a rotating plate portion extending
between the roller and the main bearing and the sub bear-
ing facing the roller. This can more effectively reduce
axial mechanical frictional loss between the roller and
the main bearing or sub bearing facing the roller.
[0031] As one example, the bearing member may in-
clude: a first bearing portion disposed between at least
one of the main bearing and the sub bearing and the
vane facing the at least one bearing in a radial direction;
and a second bearing portion disposed between at least
one of the main bearing and the sub bearing and the
roller facing the at least one bearing in an axial direction.
This can reduce radial frictional loss between the vane
and the main or sub bearing and axial frictional loss be-
tween the roller and the main or sub bearing.

[0032] As another example, the first bearing portion
and the second bearing portion may be integrally formed
with each other. This can facilitate manufacture of the
bearing member that can reduce the radial and axial fric-
tional losses.

[0033] As another example, the second bearing por-
tion may be thicker than the first bearing portion. Accord-
ingly, a sealing area can be secured between the cylinder
and the bearing member and simultaneously a sealing
portion can be easily formed on an outer circumferential
surface of the second bearing portion.

[0034] As another example, the first bearing portion
may be formed in an annular shape, and the second bear-
ing portion may be formed in a disk shape.

[0035] As another example, the first bearing portion
may include: an outer ring inserted into the guide groove
of at least one of the main bearing and the sub bearing;
an inner ring disposed inside the outer ring, and having
aninner circumferential surface slidably broughtinto con-
tact with the guide protrusion of the vane; and a sliding
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member disposed between the outer ring and the inner
ring to allow a relative motion between the outer ring and
the inner ring. The second bearing portion may extend
radially from one end of the inner ring or the outer ring
of the first bearing portion to be disposed on an axial side
surface of the roller and an axial side surface of the at
least one of the main bearing and the sub bearing facing
the axial side surface of the roller. This can reduce radial
frictional loss between the vane and the main or sub bear-
ing and axial frictional loss between the roller and the
main or sub bearing.

[0036] As another example, the second bearing por-
tion may be disposed such that an axial side surface
thereof is spaced apart from an axial side surface of the
main bearing or the sub bearing facing the same. This
can suppress a contact between the second bearing por-
tion and the main bearing or the sub bearing, thereby
effectively reducing frictional loss.

[0037] As another example, the second bearing por-
tion may be inserted into the cylinder so that an outer
circumferential surface thereof faces an inner circumfer-
ential surface of the cylinder. This can allow a sealing
surface to be defined between the second bearing portion
and the inner circumferential surface of the cylinder,
thereby effectively reducing refrigerant leakage in the
compression space.

[0038] As another example, a sealing portion may be
disposed between the outer circumferential surface of
the second bearing portion and the inner circumferential
surface of the cylinder. This can more effectively sup-
press the refrigerant leakage in the compression space
even while the second bearing portion is spaced apart
from the cylinder.

[0039] As another example, the outer circumferential
surface of the second bearing portion may have the same
shape as the inner circumferential surface of the cylinder.
This can allow the second bearing portion to rotate inside
the cylinder, thereby suppressing a relative motion be-
tween the roller and the second bearing portion.

[0040] As an example, the bearing member may be
disposed between at least one of the main bearing and
the sub bearing and the vane facing the at least one bear-
ing in a radial direction, and an axial side surface of the
roller may be in sliding contact with an axial side surface
of the main bearing and an axial side surface of the sub
bearing facing the same. This can suppress mechanical
frictional loss between the second bearing portion and
the roller.

[0041] As another example, the inner circumferential
surface of the cylinder may be formed in a circular or
elliptical shape. A discharge port may be formed in at
least one of the axial side surface of the main bearing
and the axial side surface of the sub bearing. With the
configuration, the inner circumferential surface of the cyl-
inder can be formed in various shapes, and overcom-
pression can be suppressed by extending a compression
cycle.

[0042] As an example, bush grooves may be formed
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in the roller, two swing bushes may be rotatably inserted
into the bush grooves, and the vane may be slidably in-
serted between the swing bushes. This can allow a front
end portion of the vane to have the same curvature as
the inner circumferential surface of the cylinder, thereby
securing a sealing area between the cylinder and the
vane.

Advantageous Effects of Invention

[0043] In arotary compressor according to an embod-
iment, bearing members may be disposed between guide
grooves disposed in a main bearing and a sub bearing
and guide protrusions of vanes facing the guide grooves.
This configuration can reduce frictional loss between the
vane and the main bearing or sub bearing supporting the
vane, thereby enhancing compression efficiency.
[0044] In addition, in the rotary compressor according
to the embodiment of the present disclosure, a ball bear-
ing that includes an outer ring, an inner ring, and a sliding
member may be disposed between an inner circumfer-
ential surface of the guide groove and the guide protru-
sion facing the guide groove. This can more effectively
reduce the mechanical frictional loss between the vane
and the main bearing or sub bearing and simultaneously
facilitate installation of a bearing member.

[0045] In the rotary compressor according to the em-
bodiment of the present disclosure, one of the outer ring
or the inner ring constituting the ball bearing may further
include a rotating plate portion extending between the
roller and the main bearing and the sub bearing facing
the roller. This can more effectively reduce axial mechan-
ical frictional loss between the roller and the main bearing
or sub bearing facing the roller.

[0046] In addition, the rotary compressor according to
the embodiment of the present disclosure may include a
first bearing portion disposed between the main bearing
and the sub bearing and the vane facing the same in a
radial direction, and a second bearing portion disposed
between the main bearing and the sub bearing and the
roller facing the same in the axial direction. This can re-
duce radial frictional loss between the vane and the main
or sub bearing and axial frictional loss between the roller
and the main or sub bearing.

[0047] Also, in the rotary compressor according to the
embodiment of the present disclosure, the first bearing
portion and the second bearing portion may be formed
integrally with each other. This can facilitate manufacture
of a bearing member that can reduce radial and axial
frictional losses.

[0048] Also, in the rotary compressor according to the
embodiment of the present disclosure, the second bear-
ing portion may be formed to be thicker than the first
bearing portion. Accordingly, a sealing area can be se-
cured between the cylinder and the bearing member and
simultaneously a sealing portion can be easily formed on
an outer circumferential surface of the second bearing
portion.
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[0049] In the rotary compressor according to the em-
bodiment of the present disclosure, the second bearing
portion may be disposed such that an axial side surface
thereof is spaced apart from an axial side surface of the
main bearing or the sub bearing facing the same. This
can suppress a contact between the second bearing por-
tion and the main bearing or the sub bearing, thereby
effectively reducing frictional loss.

[0050] Also, in the rotary compressor according to the
embodiment of the present disclosure, the second bear-
ing portion may be inserted into the cylinder so that its
outer circumferential surface faces the inner circumfer-
ential surface of the cylinder. This can allow a sealing
surface to be defined between the second bearing portion
and the inner circumferential surface of the cylinder,
thereby effectively reducing refrigerant leakage in the
compression space.

[0051] Also, in the rotary compressor according to the
embodiment of the present disclosure, a sealing portion
may be disposed between the outer circumferential sur-
face of the second bearing portion and the inner circum-
ferential surface of the cylinder. This can more effectively
suppress refrigerant leakage in the compression space
even while the second bearing portion is spaced apart
from the cylinder.

[0052] In the rotary compressor according to the em-
bodiment of the present disclosure, the inner circumfer-
ential surface of the cylinder may be formed in a circular
or elliptical shape, and a discharge port may be formed
through at least one of an axial side surface of the main
bearing and an axial side surface of the sub bearing. With
the configuration, the inner circumferential surface of the
cylinder can be formed in various shapes, and overcom-
pression can be suppressed by extending a compression
cycle.

[0053] In the rotary compressor according to the em-
bodiment of the present disclosure, bush grooves may
be formed in the roller, two swing bushes may be rotat-
ably inserted into the bush grooves, and the vane may
be slidably inserted between the swing bushes. This can
allow a front end portion of the vane to have the same
curvature as the inner circumferential surface of the cyl-
inder, thereby securing a sealing area between the cyl-
inder and the vane.

Brief Description of Drawings

[0054]

FIG. 1 is a longitudinal sectional view of an exem-
plary vane rotary compressor according to the
present disclosure.

FIG. 2 is an exploded perspective view illustrating a
compression unit in FIG. 1.

FIG. 3is an assembled perspective view of the com-
pression unit in FIG. 2.

FIG. 4 is a planar view of FIG. 3.

FIG. 5is an enlarged sectional view of the compres-
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sion unit in FIG. 1.

FIG. 6is a cut-out perspective view of a vane bearing
in FIG. 5.

FIG. 7 is a cross-sectional view illustrating a state in
which the vane bearing of FIG. 6 is mounted on a
main bearing.

FIGS. 8 and 9 are cross-sectional views illustrating
different embodiments of a sealing portion of the
vane bearing in FIG. 5.

FIG. 10 is a cross-sectional view illustrating still an-
other example of a vane bearing.

FIG. 11 is a cross-sectional view illustrating still an-
other embodiment of a vane bearing.

Mode for the Invention

[0055] Description will now be given in detail of a vane
rotary compressor according to exemplary embodiments
disclosed herein, with reference to the accompanying
drawings. For reference, a vane slot of a roller according
to the present disclosure may be equally applied to a
vane rotary compressor in which a vane is slidably in-
serted into the roller. For example, the present disclosure
may be applied not only to an example in which the vane
slot is formed in a radial direction but also to an example
in which the vane slot is inclined.

[0056] FIG. 1 is alongitudinal sectional view of an ex-
emplary vane rotary compressor according to the present
disclosure, FIG. 2 is an exploded perspective view illus-
trating a compression unitin FIG. 1, FIG. 3 is an assem-
bled perspective view of the compression unit in FIG. 2,
and FIG. 4 is a planar view of FIG. 3.

[0057] Referring to FIG. 1, a vane rotary compressor
according to an embodiment of the present disclosure
includes a casing 110, a driving (or drive) motor 120, and
a compression unit 130. The drive motor 120 is installed
in an upper inner space 110a of the casing 110, and the
compression unit 130 is installed in a lower inner space
110a of the casing 110. The drive motor 120 and the
compression unit 130 are connected through a rotating
shaft 123.

[0058] The casing 110 that defines an outer appear-
ance of the compressor may be classified as a vertical
type and a horizontal type according to a compressor
installation method. As for the vertical type casing, the
drive motor 120 and the compression unit 130 are dis-
posed at upper and lower sides in an axial direction, re-
spectively. As for the horizontal type casing, the drive
motor 120 and the compression unit 130 are disposed
at left and right sides, respectively. The casing according
to the embodiment of the present disclosure may be il-
lustrated as the vertical type.

[0059] The casing 110 includes an intermediate shell
111 having a cylindrical shape, a lower shell 112 covering
a lower end of the intermediate shell 111, and an upper
shell 113 covering an upper end of the intermediate shell
111. The drive motor 120 and the compression unit 130
may beinserted into the intermediate shell 111 to be fixed
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thereto, and a suction pipe 115 may penetrate through
the intermediate shell 111 to be directly connected to the
compression unit 130.

[0060] The lowershell 112 may be coupled to the lower
end of the intermediate shell 111 in a sealing manner,
and an oil storage space 110b in which oil to be supplied
to the compression unit 130 is stored may be formed
below the compression unit 130. The upper shell 113
may be coupled to the upper end of the intermediate shell
111 in a sealing manner, and an oil separation space
110c may be formed above the drive motor 120 to sep-
arate oil from refrigerant discharged from the compres-
sion unit 130.

[0061] The drive motor 120 that constitutes a motor
part supplies power to cause the compression unit 130
to be driven. The drive motor 120 includes a stator 121,
arotor 122, and a rotating shaft 123.

[0062] The stator 121 may be fixedly inserted into the
casing 110. The stator 121 may be fixed to an inner cir-
cumferential surface of the cylindrical casing 110 in a
shrink-fitting manner or the like. For example, the stator
121 may be press-fitted into an inner circumferential sur-
face of the intermediate shell 111.

[0063] The rotor 122 may be rotatably inserted into the
stator 121, and the rotating shaft 123 may be press-fitted
into a center of the rotor 122. Accordingly, the rotating
shaft 123 rotates concentrically together with the rotor
122.

[0064] An oil flow path 125 having a hollow hole shape
may be formed in a central portion of the rotating shaft
123, and oil passage holes 126a and 126b may be formed
through a middle portion of the oil flow path 125 toward
an outer circumferential surface of the rotating shaft 123.
The oil passage holes 126a and 126b include a first oil
passage hole 126a belonging to a range of a main bear-
ing portion 1312 to be described later and a second oil
passage hole 126b belonging to a range of a second
bearing portion. Each of the first oil passage hole 126a
and the second oil passage hole 126b may be provided
by one or in plurality. This embodiment shows an exam-
ple in which a plurality of oil passage holes is formed.
[0065] An oil pickup 127 may be installed in a middle
or lower end of the oil flow path 125. A gear pump, a
viscous pump, or a centrifugal pump may be used for the
oil pickup 127. This embodiment illustrates a case in
which the centrifugal pump is employed. Accordingly,
when the rotating shaft 123 rotates, oil filled in the oil
storage space 110b is pumped by the oil pickup 127 and
is sucked along the oil flow path 125, so as to be intro-
duced into a sub bearing surface 1322b of the sub bush
portion 1322 through the second oil passage hole 126b
and into a main bearing surface 1311a of the main bear-
ing portion 1312 through the first oil passage hole 126a.
This will be described again later.

[0066] The compressionunit130includesamainbear-
ing 131, a sub bearing 132, a cylinder 133, a roller 134,
and a plurality of vanes 1351,1352, and 1353. The main
bearing 131 and the sub bearing 132 are respectively
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provided at upper and lower parts of the cylinder 133 to
define a compression space V together with the cylinder
133, the roller 134 is rotatably installed in the compres-
sion space V, and the vanes 1351, 1352, and 1353 are
slidably inserted into the roller 134 to divide the compres-
sion space V into a plurality of compression chambers.
[0067] Referring to FIGS. 1 and 2, the main bearing
131 may be fixedly installed in the intermediate shell 111
of the casing 110. For example, the main bearing 131
may be inserted into the intermediate shell 111 and weld-
ed thereto.

[0068] The main bearing 131 may be coupled to an
upper end of the cylinder 133 in a close contact manner.
Accordingly, the main bearing 131 defines an upper sur-
face of the compression space V, and supports an upper
surface of the roller 134 in the axial direction while sup-
porting an upper-half portion of the rotating shaft 123 in
the radial direction.

[0069] The main bearing 131 may include a main plate
portion 1311 and a main bearing portion 1312. The main
plate portion 1311 covers an upper part of the cylinder
133 to be coupled thereto, and the main bearing portion
1312 axially extends from a center of the main plate por-
tion 1311 toward the drive motor 120 so as to support
the upper portion of the rotating shaft 123.

[0070] The main plate portion 1311 may have a disk
shape, and an outer circumferential surface of the main
plate portion 1311 may be fixed to the inner circumfer-
ential surface of the intermediate shell 111 in a close
contact manner. A main guide groove 1311a may be
formed in an axial lower surface of the main plate portion
1311, thatis, in an axial lower surface that faces an upper
surface of the roller 134 in the axial direction, to accom-
modate a guide protrusion 1351d to be described later.
[0071] The main guide groove 1311a may accommo-
date a main bearing hole 1312a to be described later,
but may be formed eccentrically with respect to a bearing
hole center (axial center or rotation center of the roller)
(no reference numeral given) forming the center of the
main bearing hole 1312a. For example, a center Og
formed by an inner circumferential surface 1311a1 of the
main guide groove 1311a may be aligned to be coaxial
with a center Ov of the compression space V formed by
an inner circumferential surface 1331 of the cylinder 133.
Accordingly, the center Og of the main guide groove
1311a and the center Ov of the compression space V
may be formed eccentrically with respect to a rotation
center Or of the roller 134.

[0072] In other words, as in this embodiment, when a
first bearing portion 1365 and a second bearing portion
1366 of a vane bearing 136, 137 to be described later
rotate together, as described above, the center Og of the
main guide groove 1311a and the center Ov of the com-
pression space V may be located on the same axis while
being eccentric with respect to the rotation center Or of
the roller 134.

[0073] However, when the second bearing portion
1366 is excluded or the second bearing portion 1366 is
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fixed, the center Og of the main guide groove 1311a and
the center Ov of the compression space V may be ec-
centric from each other.

[0074] The entirety of the main guide groove 1311a
may be formed at approximately the same depth and
communicate with the oil passage 125 provided in the
rotating shaft 123. For example, as the main guide groove
1311a may be formed in a stepped shape on an edge of
an inner circumferential surface of the main plate portion
1311 or an edge of a lower end of the main bearing 131,
the main guide groove 1311a may be located ata position
where it communicates with the oil passage hole 126a
of the rotating shaft 123 in the radial direction directly or
through a main bearing surface 1312a1 that is formed
by an inner circumferential surface of the main bearing
hole 1312a. Accordingly, oil of discharge pressure or
pressure equivalent thereto may be introduced into the
main guide groove 1311a.

[0075] The inner circumferential surface of the main
guide groove 1311a may be located at a position not
communicating with the compression space V, for exam-
ple, at a position between the main bearing surface
1312a1 formed by the inner circumferential surface of
the main bearing hole 1312a and an outer circumferential
surface 1341 of the roller 134. This can secure a sealing
distance between the main bearing 131 and the roller
134. Accordingly, even if oil of discharge pressure or
pressure equivalent thereto flows into the main guide
groove 1311a, the oil may be suppressed from flowing
into the compression space V.

[0076] The innercircumferential surface 1311a1 of the
main guide groove 1311a may be formed in the same
shape as an outer circumferential surface 1341 of the
roller 134 to be described later. For example, the inner
circumferential surface 1311a1 of the main guide groove
1311a may be formed in the same circular shape as the
outer circumferential surface 1341 of the roller 134 to be
described later. Accordingly, a sealing surface (or sealing
distance) between the main guide groove 1311a and the
outer circumferential surface of the roller can be defined
uniformly along the circumferential direction.

[0077] The main bearing portion 1312 may be formed
in the shape of a hollow bush through which the main
bearing hole 1312a is formed, and an oil groove (not
shown) may be formed in the main bearing surface
1312a1 that is the inner circumferential surface of the
main bearing hole 1312a.

[0078] Referringto FIGS. 1 and 2, the sub bearing 132
may be coupled to be in close contact with the lower end
of the cylinder 133. Accordingly, the sub bearing 132 de-
fines a lower surface of the compression space V, and
supports a lower surface of the roller 134 in the axial
direction while supporting a lower-half portion of the ro-
tating shaft 123 in the radial direction.

[0079] The sub bearing 132 may be formed similarly
to the main bearing 131 described above. For example,
the sub bearing 132 according to the embodiment of the
present disclosure may include a sub plate portion 1321
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and a sub bearing portion 1322.

[0080] The sub plate portion 1321 is coupled to the
cylinder 133 to cover a lower side of the cylinder 133,
and the sub bearing portion 1322 extends axially from a
center of the sub plate portion 1321 toward the lower
shell 112 to support the lower-half portion of the rotating
shaft 123.

[0081] The sub plate portion 1321 may have a disk
shape like the main plate portion 1311, and its outer di-
ameter may be substantially the same as an outer diam-
eter of the cylinder 133. Accordingly, an outer circumfer-
ential surface of the sub plate portion 1321 may be
spaced apart from an inner circumferential surface of the
intermediate shell 111.

[0082] A sub guide groove 1321a may be formed in an
upper surface of the sub plate portion 1321 in the axial
direction. Since the sub guide groove 1321a is formed
symmetrically with the previously described main guide
groove 1311a around the roller 134, the description of
the sub guide groove 1321a will be replaced with the
description of the main guide groove 1312a.

[0083] The sub bearing portion 1322 may be formed
in the shape of a hollow bush through which the sub bear-
ing hole 1322a is formed, and an oil groove (not shown)
may be formed in the sub bearing surface 1322a1 that
is an inner circumferential surface of the sub bearing hole
1322a.

[0084] Referring to FIGS. 1 to 3, the cylinder 133 ac-
cording to this embodiment may be in close contact with
the lower surface of the main bearing 131 and may be
coupled to the main bearing 131 by a bolt together with
the sub bearing 132. Accordingly, the cylinder 133 may
be fixedly coupled to the casing 110 by the main bearing
131.

[0085] The cylinder 133 may be formed in an annular
shape having a compression space V in its center. For
example, the inner circumferential surface 1331 of the
cylinder 133 constituting the compression space V may
be formed in a circular shape having the same inner di-
ameter along the circumferential direction, and the center
Ov of the compression space V (illustrated in FIG. 4) may
be eccentric with respect to the rotation center Or (illus-
trated in FIG. 4) of the roller 134 constituting the axial
center Os (illustrated in FIG. 4). Accordingly, the inner
circumferential surface 1331 of the cylinder 133 may be
eccentric with respect to the outer circumferential surface
1341 of the roller 134, and a proximity point (or contact
point) where the inner circumferential surface 1331 of
the cylinder 133 and the outer circumferential surface
1341 of the roller 134 are almost in contact with each
other may be formed between the inner circumferential
surface 1331 of the cylinder 133 and the outer circum-
ferential surface 1341 of the roller 134.

[0086] Thecylinder 133 may be provided with a suction
port 1332 and discharge ports 1333a and 1333b in both
sides in the circumferential direction, respectively, based
on the proximity point P. Accordingly, the suction port
1332 and the discharge ports 1333a and 1333b may be

10

15

20

25

30

35

40

45

50

55

separated from each other by the proximity point P.
[0087] The suction port 1332 may be directly connect-
ed to a suction pipe 115 penetrating through the casing
110. The discharge ports 1333a and 1333b may com-
municate with an inner space of the casing 110n to be
indirectly connected to a discharge pipe 116 coupled
through the casing 110. Accordingly, refrigerant may be
suctioned directly into the compression space V through
the suction port 1332 while compressed refrigerant may
be discharged into the inner space of the casing 110
through the discharge port 1333a, 1333b, and then dis-
charged to the discharge pipe 116. As a result, the inner
space of the casing 110 may be maintained in a high-
pressure state forming discharge pressure.

[0088] In addition, a suction valve may not be sepa-
rately disposed in the suction port 1332, however, dis-
charge valves 1335a and 1335b for opening and closing
the discharge ports 1333a and 1333b may be disposed
in the discharge ports 1333a and 1333b, respectively.
Each of the discharge valves 1335a and 1335b may be
a reed-type valve having one end fixed and another end
free. However, various types of valves such as a piston
valve, other than the reed-type valve, may be used as
the discharge valve 1335a, 1335b as necessary.
[0089] When the discharge valves 1335a and 1335b
are configured as the reed-type valves, valve accommo-
dating grooves 1334a and 1334b may be formed in the
outer circumferential surface of the cylinder 133 to mount
the discharge valves 1335a and 1335b therein, respec-
tively. This can minimize the length of the discharge port
1333a, 1333b, thereby decreasing a dead volume. Each
of the valve accommodating grooves 1334a and 1334b
may be formed in a triangular shape so as to secure a
flat valve seat surface as illustrated in FIG. 2.

[0090] Meanwhile, the discharge port 1333a, 1333b
may be provided in plurality along a compression path
(a compression proceeding direction). For convenience
of explanation of the plurality of discharge ports 1333a
and 1333b, a discharge port located at an upstream side
of the compression path is referred to as a first discharge
port 1333a, and adischarge portlocated at a downstream
side of the compression path is referred to as a second
discharge port 1333b.

[0091] However, the discharge port may not be provid-
ed in plurality. For example, if the inner circumferential
surface of the cylinder 133 has along compression cycle
to appropriately reduce overcompression of refrigerant,
only one discharge port may be provided.

[0092] Meanwhile, referring to FIG. 4, the roller 134
described above may be rotatably disposed in the com-
pression space V of the cylinder 133. The roller 134 may
be formed so that its rotation center Or is located on the
same axis as the axial center Os of the rotating shaft 123.
The roller 134 may be integrally formed or assembled
with the rotating shaft 123. Accordingly, the roller 134
can rotate together with the rotating shaft 123 centering
on the axial center Os.

[0093] The outer circumferential surface 1341 of the



15 EP 4 290 078 A1 16

roller 134 may be formed in a circular shape, and a plu-
rality of bush grooves 1342 may be formed in the outer
circumferential surface 1341 of the roller 134 at preset
intervals along the circumferential direction. The bush
grooves 1342 may be defined as a first bush groove (no
reference numeral given), a second bush groove (no ref-
erence numeral given), and a third bush groove (no ref-
erence numeral given) along the compression proceed-
ing direction (rotating direction of the roller), and the first
bush groove, the second bush groove, and the third bush
groove may be formed identically.

[0094] A swing bush 1343 that forms a kind of vane
slot may be rotatably coupled to each bush groove 1342.
As for the swing bush 1343, two bushes formed in a sub-
stantially semicircular shape may be inserted into the
bush grooves 1342 at an interval equal to a thickness of
the vane 1351, 1352, 1353. Accordingly, the vane 1351,
1352, 1353 coupled to the swing bush 1343 may rotate
using the swing bush 1343 as a hinge point while moving
along the inner circumferential surface 1331 of the cyl-
inder 133.

[0095] Asdescribedabove,whenthevane 1351,1352,
1353 is rotatably supported relative to the roller 134 by
the swing bush 1343, the vane 1351, 1352, 1353 may
always face the center Ov of the compression space V
even though the roller 134 rotates in the state where the
rotation center Or of the roller 134 is eccentric from the
center Ov of the compression space V. Then, a vane
front end portion 1351b, 1352b, 1353b defining a front
surface of the vane 1351, 1352, 1363, which will be de-
scribed later, may be formed to have the same curvature
as the inner circumferential surface 1331 of the cylinder
133, to secure a sealing area between the vane 1351,
1352, 1363 and the cylinder 133.

[0096] Meanwhile, a back pressure chamber 1344
may be formed inside the bush groove 1342, that is, be-
tween the bush groove 1342 and the rotation center Or
of the roller 134. The back pressure chamber 1344 may
communicate with the bush groove 1342 in the radial
direction and at the same time communicate with the
main guide groove 1311a or/and the sub guide groove
1321a described above in the axial direction. According-
ly, the vane 1351, 1352, 1353 may be pressed toward
the inner circumferential surface 1331 of the cylinder 133
by pressure of high-pressure oil (or refrigerant) that flows
into the main guide groove 1311a or/and the sub guide
groove 1321a.

[0097] Each of the back pressure chambers 1344 may
be sealed by the main bearing 131 and the sub bearing
132, and as described above, may axially communicate
with the main guide groove 1311a or/and the sub guide
groove 1321a. The back pressure chamber 1344 may
communicate with the main guide groove 1311a or/and
the sub guide groove 1321a.

[0098] Referring to FIGS. 2 to 4, each of the plurality
of vanes 1351, 1352, and 1353 according to the embod-
iment of the present disclosure may include a vane body
1351a, 1352a, 1353a, a front end portion (or front sur-
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face) 1351b, 1352b, 1353b, a vane rear end portion (or
rearsurface) 1351¢, 1352¢, 1353c, and guide protrusions
1351d, 1352d, 1353d. The vane front end portion 1351b,
1352b, 1353b may be understood as a surface in contact
with the inner circumferential surface 1331 of the cylinder
133, and the vane rear end portion 1351c, 1352c, and
1353c may be understood as a surface facing the back
pressure chamber 1343a, 13343b, 1343c.

[0099] Each of the vane bodies 1351a, 1352a, and
1353a may be formed in a substantially rectangular par-
allelepiped shape. Accordingly, each of the vane bodies
1351a, 1352a, and 1353a can smoothly slide between
the swing bushes 1343 along the longitudinal direction.
[0100] Each of the vane front end portions 1351b,
1352b, and 1353b may be formed in a curved shape so
as to be in line-contact with the inner circumferential sur-
face 1331 of the cylinder 133, and a sealing surface de-
fining the front surface of the vane front end portion
1351b, 1352b, 1353b may have substantially the same
curvature as the inner circumferential surface 1331 of
the cylinder 133. Accordingly, even if the vane front end
portion 1351b, 1352b, 1353b is slightly spaced apart from
the inner circumferential surface 1331 of the cylinder 133,
a sealing area between the vane front end portion 1351b,
1352b, 1353b and the cylinder can be secured, thereby
suppressing leakage between compression chambers.

[0101] The vane rear end portions 1351c, 1352c, and
1353c may be formed flat. Accordingly, a pressure re-
ceiving surface defining a rear surface of each vane rear
end portion 1351¢, 1352¢, and 1353c may evenly receive
back pressure force of the back pressure chamber 1344,
and the vane 1351, 1352, 1353 can stably behave while
rapidly moving toward the cylinder 133.

[0102] The guide protrusions 1351d, 1352d, and
1353d may extend axially from both rear axial side sur-
faces of the vane bodies 1351a, 1352a, and 1353a, re-
spectively, constituting the vane rear end portions 1351c,
1352c, and 1353a. For example, the guide protrusions
1351d, 1352d, 1353d may include an upper guide pro-
trusion (hereinafter, referred to as a first guide protrusion)
1351d1, (not shown), (not shown) extending axially up-
ward toward the main guide groove 1311a, and a lower
guide protrusion (hereinafter, referred to as a second
guide protrusion) 1351d2, (not shown), (not shown) ex-
tending axially downward toward the sub guide groove
1321a.

[0103] The first guide protrusion 1351d1, (not shown),
(not shown) and the second guide protrusion 1351d2,
(not shown), (not shown) may have the same shape and
size and be formed on the same axis. However, in some
cases, the first guide protrusion 1351d1, (not shown),
(not shown) and the second guide protrusion 1351d2,
(not shown), (not shown) may be formed in different
shapes and sizes, and may be located at positions ec-
centric from each other. Hereinafter, a description will be
mainly given of an example in which the first guide pro-
trusion 1351d1, (not shown), (not shown) and the second
guide protrusion 1351d2, (not shown), (not shown) have
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the same shape and size and are formed on the same
axis.

[0104] The first guide protrusion 1351d1, (not shown),
(not shown) and the second guide protrusion 1351d2,
(not shown), (not shown) mat have the same width as
the vane body 1351a, 1352a, 1353a. However, in some
cases, the first guide protrusion 1351d1, (not shown),
(not shown) and the second guide protrusion 1351d2,
(not shown), (not shown) may be wider or narrower than
the vane body 1351a, 1352ad, 1353a. For example, the
first guide protrusion 1351d1, (not shown), (not shown)
and the second guide protrusion 1351d2, (not shown),
(not shown) may extend in the circumferential direction
from both side surfaces or one side surface of the vane
body 1351a, 1352ad, 1353a. In this case, the first guide
protrusion 1351d1, (not shown), (not shown) and the sec-
ond guide protrusion 1351d2, (not shown), (not shown)
may preferably formed in an arcuate shape to correspond
to the inner circumferential surface 1311a1, 1321a1 of
each guide groove 1311a, 1321a. Inaddition, in this case,
the first guide protrusions 1351d1, 1352d1, and 1353d1
and the second guide protrusions 1351d2, 1352d2, and
1353d2 may be formed identically in the circumferential
direction, but may be formed differently in the circumfer-
ential direction.

[0105] The first guide protrusion 1351d1, (not shown),
(not shown) and the second guide protrusion 1351d2,
(not shown), (not shown) may each have a flat outer cir-
cumferential surface. However, since the inner circum-
ferences 1311a1and 1321a1 of the guide grooves 1311a
and 1321a that the first guide protrusion 1351d1, (not
shown), (not shown) and the second guide protrusion
1351d2, (not shown), (not shown) face are formed in a
circular curved surface, outer circumferential surfaces of
the first guide protrusion 1351d1, (not shown), (not
shown) and the second guide protrusion 1351d2, (not
shown), (not shown) may be preferably formed in a cir-
cular curved shape to correspond to the inner circumfer-
ential surfaces 1311a1 and 1321a1 of the respective
guide grooves 1311a and 1321a, more precisely, an in-
ner circumferential surface 1365a of the first bearing por-
tion 1365 to be described later.

[0106] Meanwhile, referring to FIGS. 1to 4, vane bear-
ings 136 and 137 may be disposed between the outer
circumferential surfaces of the first guide protrusions
1351d1, 1352d1, and 1353d1 and the second guide pro-
trusions 1351d2, 1352d2, and 1353d2 and the inner cir-
cumferential surfaces 1311a1 and 1321a1 of the main
guide groove 1311a and the sub guide groove 1321a
facing them. The vane bearings 136 and 137 may be
configured as various bearings, such as ball bearings,
roller bearings, bush bearings, foil bearings, etc. In the
embodiment of the present disclosure, an example in
which the vane bearings 136 and 137 are configured as
the ball bearings will be described, and the description
of the vane bearings 136 and 137 will be described again
later.

[0107] Hereinafter, an operation of the vane rotary

10

15

20

25

30

35

40

45

50

55

10

compressor will be described.

[0108] Thatis, when poweris applied to the drive motor
120, the rotor 122 of the drive motor 120 and the rotating
shaft 123 coupled to the rotor 122 rotate together, caus-
ing the roller 134 coupled to the rotating shaft 123 or
integrally formed therewith to rotate together with the ro-
tating shaft 123.

[0109] Then, the plurality of vanes 1351, 1352, and
1353 slidably inserted into the swing bushes 1343 of the
roller 134 serving as vane slots are pulled out from or
pushed into the roller 134 by centrifugal force generated
by the rotation of the roller 134 and back pressure of the
back pressure chambers 1343 disposed in the rear sides
of the respective vanes 1351, 1352, and 1353, such that
the vane front end portions 1351b, 1352b, and 1353b of
the vanes 1351, 1352, and 1353 are brought into contact
with the inner circumferential surface 1332 of the cylinder
133.

[0110] Accordingly, the compression space V of the
cylinder 133 are partitioned by the plurality of vanes 1351,
1352, and 1353 into as many compression chambers
(including suction chamber or discharge chamber) V1,
V2, and V3 as the number of the vanes 1351, 1352, and
1353. The compression chambers V1, V2, and V3 are
changed in volume by the shape of the inner circumfer-
ential surface 1332 of the cylinder 133 and eccentricity
of the roller 134 while moving in response to the rotation
of the roller 134. Then, refrigerant suctioned into each of
the respective compression chambers V1, V2, and V3 is
compressed while moving along the roller 134 and the
vanes 1351, 1352, and 1353, and discharged into the
inner space of the casing 110 through the discharge ports
1333a and 1333b formed through the inner circumferen-
tial surface 1331 of the cylinder 133. This series of proc-
essed are repeatedly carried out.

[0111] At this time, the plurality of vanes 1351, 1352,
and 1353 are pulled out from the roller 134, and the vane
front end portions 1351b, 1352b, and 1353b forming the
front surfaces of the respective vanes 1351, 1352, and
1353 are brought into contact with the inner circumfer-
ential surface 1332 of the cylinder 133 to separate the
compression chambers.

[0112] However, when the vane front end portions
1351b, 1352b, and 1353b of the vanes 1351, 1352, and
1353 slide while always being in contact with the inner
circumferential surface 1331 of the cylinder 133, me-
chanical loss due to friction (or frictional loss) between
the cylinder 133 and the vanes 1351, 1352, and 1353
may greatly increase. Onthe other hand, in consideration
of this, when the back pressure for the vanes 1351, 1352,
and 1353 is lowered, the vane front end portions 1351b,
1352b, and 1353b of the vanes 1351, 1352, and 1353
may be spaced apart from the inner circumferential sur-
face 1331 of the cylinder 133, thereby causing refrigerant
leakage between the compression chambers. In partic-
ular, in the process of performing a compression stroke,
the vane 1351, 1352, 1353 may be pushed out from the
cylinder 133 by receiving gas force of the compression
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chamber as pressure in the corresponding compression
chamber increases. Then, a distance between the cylin-
der 133 and the vane 1351, 1352, 1353 may further in-
crease so that refrigerant leakage may increase.
[0113] Therefore, the back pressure applied to the
vane rear end portions 1351c¢, 1352c, and 1353c may be
appropriately lowered, so that the cylinder 133 and the
vanes 1351, 1352, and 1353 can move relative to each
other in a spaced state within a range that refrigerant
does not leak between the inner circumferential surface
1331 of the cylinder 133 and the front surfaces of the
vanes 1351, 1352, and 1353. Through this, itis preferable
to reduce the mechanical frictional loss between the cyl-
inder 133 and the vanes 1351, 1352, and 1353, and si-
multaneously suppress refrigerant leakage by securing
back pressure acting on the vanes 1351, 1352, and 1353.
[0114] Therefore, inthe embodiment of the presentdis-
closure, as described above, the main guide groove
1311a may be formed in the main plate portion 1311 and
the sub guide groove 1321a may be formed in the sub
plate portion 1321, respectively, and each vane body
1351a, 1352a, and 1353a facing the main guide groove
1311a and the sub guide groove 1321a may include the
first guide protrusion 1351d1, (not shown), (not shown)
on the axial upper end, and the second guide protrusion
1351d2, (not shown), (not shown) on the axial lower end.
Accordingly, the first guide protrusion 1351d1, (not
shown), (not shown) and the second guide protrusion
1351d2, (not shown), (not shown) may be caught by the
main guide groove 1311a and the sub guide groove
1321a, thereby restricting the extent that the vane pro-
trudes. This can reduce the mechanical frictional loss
between the cylinder 133 and the vanes 1351, 1352, and
1353 and suppress the refrigerant leakage by securing
the back pressure acting on the vanes 1351, 1352, and
1353.

[0115] Evenwhenthe guide grooves1311aand 1321a
and the guide protrusions 1351d, 1352d, and 1353d are
formed as described above, frictional loss may occur be-
tween the guide grooves 1311aand 1321a and the guide
protrusions 1351d, 1352d, and 1353d. Accordingly, in
the embodiment of the present disclosure, the vane bear-
ings 136 and 137 described above may be disposed be-
tween the guide grooves 1311aand 1321a and the guide
protrusions 1351d, 1352d and 1353d, respectively, to re-
duce the frictional loss between the guide grooves 1311a
and 1321a and the guide protrusions 1351d, 1352d, and
1353d.

[0116] FIG. 5is an enlarged sectional view of the com-
pression unit in FIG. 1, FIG. 6 is a cut-out perspective
view of the vane bearing in FIG. 5, and FIG. 7 is a cross-
sectional view illustrating a state in which the vane bear-
ing of FIG. 6 is mounted on the main bearing.

[0117] Referring to FIGS. 5 to 7, in the embodiment of
the present disclosure, the vane bearings 136 and 137
may be disposed between the main guide groove 1311a
and the first guide protrusion 1351 d1, (not shown), (not
shown) and/or between the sub guide groove 1321a and
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the second guide protrusion 1351d2, (not shown), (not
shown).

[0118] As described above, various types of bearings,
such as ball bearings, roller bearings, bush bearings, foil
bearings, etc. may be applied to the vane bearings 136
and 137, butin the embodiment of the presentdisclosure,
an example in which the vane bearings 136 and 137 are
made of ball bearings will be mainly described.

[0119] Inaddition, the vane bearings 136 and 137 may
extend between the roller 134 and the main bearing 131
and the sub bearing 132 facing the roller 134. In the em-
bodiment of the present disclosure, an example in which
the vane bearings 136 and 137 are disposed between
the guide grooves 1311a and 1321a and the guide pro-
trusions 1351d, 1352d and 1353d and between the roller
134 and the bearings 131 and 132, respectively, will be
mainly described.

[0120] Inaddition, the vane bearings 136 and 137 may
be defined as a main-side vane bearing 136 that is dis-
posed between the main guide groove 1311a and the
first guide protrusion 1351d1, (not shown), (not shown),
and a sub-side vane bearing 137 that is disposed be-
tween the sub guide groove 1321a and the second guide
protrusion 1351d2, (not shown), (not shown), and here-
inafter, the main-side vane bearing will be described as
a representative example.

[0121] The vane bearing 136 according to the embod-
iment of the present disclosure may include an outer ring
1361, an inner ring 1362, and a plurality of balls 1363.
[0122] The outerring 1361 may be formed in an annu-
lar shape, and a center Oob of the outer ring 1361 may
be located on the same axis as the center Og of the main
guide groove 1311a. In other words, the center Oob of
the outer ring 1361 may be provided eccentrically with
respect to the rotation center Or of the roller 134.
[0123] In addition, an outer diameter of the outer ring
1361 may be formed to be substantially the same as or
slightly smaller than an inner diameter of the main guide
groove 1311a. For example, when the outer diameter of
the outer ring 1361 is formed almost the same as the
inner diameter of the main guide groove 1311a, the outer
ring 1361 may be press-fitted into the main guide groove
1311a, and when the outer diameter of the outer ring
1361 is slightly smaller than the inner diameter of the
main guide groove 1311a, the outer ring 1361 may freely
rotate in the main guide groove 1311a. In the embodiment
of the present disclosure, an example in which the outer
diameter of the outer ring 1361 is substantially the same
as the inner diameter of the main guide groove 1311a,
so that the outer ring 1361 is press-fitted to the inner
circumferential surface of the main guide groove 1311a
will be mainly described.

[0124] The inner ring 1362 may include a first bearing
portion 1365 and a second bearing portion 1366. The
first bearing portion 1365 may be formed in an annular
shape, and the second bearing portion 1366 may be
formed in a disk shape with a hollow central portion.
[0125] An outer diameter of the first bearing portion
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1365 may be smaller than that of the outer ring 1361 and
an inner diameter thereof may be larger than that of the
main bearing hole 1312a. A center Ob1 of the first bearing
portion 1365 may be located on the same axis as the
center Oob of the outer ring 1361, that is, the center Ob1
of the first bearing portion 1365 may be eccentric with
respect to the rotation center Or of the roller 134. Accord-
ingly, the innerring 1362 including the first bearing portion
1365 may be rotatably inserted inside the outer ring 1361.
[0126] The second bearing portion 1366 may extend
in a flange shape from a lower end of the first bearing
portion 1365 or an outer circumferential surface around
the lower end. The second bearing portion 1366 may
extend integrally from the first bearing portion 1365 or
may be formed separately to be assembled to the first
bearing portion 1365 later.

[0127] For example, when the second bearing portion
1366 is formed integrally with the first bearing portion
1365, an entire assembly process of the inner ring may
be excluded so as to reduce a manufacturing cost. On
the other hand, when the second bearing portion 1366
is assembled to the first bearing portion 1365, a thickness
t2 of the second bearing portion 1366 may be formed
thicker than athickness t1 of the firstbearing portion 1365
to facilitate the formation of a sealing portion 1367, 1377
to be described later.

[0128] However, even when the first bearing portion
1365 and the second bearing portion 1366 are formed
integrally with each other, the thickness t2 of the second
bearing portion 1366 may be thicker than the thickness
t1 of the first bearing portion 1365, and even when a
separate sealing portion 1367 is not formed, the thick-
ness t2 of the second bearing portion 1366 may be thicker
than the thickness t1 of the first bearing portion 1365.
Through this, a sealing area can be secured between an
outer circumferential surface 1366a of the second bear-
ing portion 1366 and the inner circumferential surface
1331 of the cylinder 133.

[0129] Aninnerdiameter D1 ofthe second bearing por-
tion 1366 may be large enough for the back pressure
chamber 1344 to communicate with the main guide
groove 1311a, for example, may be smaller than aninner
diameter D2 of the main guide groove 1311a and larger
than a diameter D3 of a virtual circle drawn by connecting
inner ends of the respective back pressure chambers
1344. Accordingly, high-pressure oil flowing into the main
guide groove 1311a can smoothly flow into each back
pressure chamber 1344 without being blocked by the
second bearing portion 1366.

[0130] An outer diameter D12 of the second bearing
portion 1366 may be substantially equal to or slightly
smaller than an inner diameter D4 of the inner circum-
ferential surface 1331 of the cylinder 133, that is, the
compression space V. Accordingly, the second bearing
portion 1366 can be rotatably inserted into the inner
space of the cylinder 133, that is, the compression space
V, so as to rotate together with the first bearing portion
1365 centering on the rotation center Or of the roller 134.
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Therefore, the first bearing portion 1365 may be defined
as a rotating ring portion, and the second bearing portion
1366 may be defined as a rotating plate portion.

[0131] In this case, the second bearing portion 1366
may be formed such that one side surface thereof in the
axial direction is spaced apart a preset gap t3 from a
lower surface of the main plate portion 1311 or an upper
surface of the sub plate portion 1321 facing the one side
surface. For example, a lower end of the second bearing
portion 1366 may be slightly longer than a lower end of
the first bearing portion 1365, so that the second bearing
portion 1366 is axially spaced apart from the main plate
portion 1311 or the sub plate portion 1321. This can sup-
press the second bearing portion from being in contact
with the main plate portion 1311 or the sub plate portion
1321 during the rotation of the second bearing portion,
thereby reducing mechanical frictional loss.

[0132] In addition, the second bearing portions 1366
and 1375 of the vane bearings 136 and 137 disposed on
both axial sides of the roller may seal both axial sides of
the compression space V defining the inner space of the
cylinder 133, thereby providing a substantial compres-
sion space. Accordingly, a sealing portion 1367 for seal-
ing the compression space V may be further disposed
between the outer circumferential surface of the second
bearing portion 1366 and the inner circumferential sur-
face 1331 of the cylinder 133 facing the same.

[0133] The sealing portion 1367 may include at least
one or more sealing grooves provided in an annular
shape on the outer circumferential surface of the second
bearing portion 1366 along the circumferential direction.
FIGS. 8 and 9 are cross-sectional views illustrating dif-
ferent embodiments of a sealing portion of the vane bear-
ing in FIG. 5.

[0134] For example, the sealing portion 1367 may be
configured as a single sealing groove as shown in FIG.
5 or may be configured by a plurality of sealing grooves
spaced apart from one another by preset intervals along
the axial direction as shown in FIG. 8. Accordingly, oil or
refrigerant may be filled in the sealing portion 1367 to
seal between compression chambers.

[0135] Alternatively, as shown in FIG. 9, the sealing
portion 1367 may be configured by including a sealing
groove 1367a formed in the outer circumferential surface
of the second bearing portion 1366, and a sealing mem-
ber 1367b formed in an annular shape and inserted into
the sealing groove 1367a. In this case, the sealing mem-
ber 1367b may be made of a Teflon material or the like
having a lubricating property.

[0136] Referring to FIGS. 6 and 7, a plurality of balls
1363 may be inserted between the inner circumferential
surface of the outer ring 1361 and the outer circumfer-
ential surface of the inner ring 1362. Accordingly, the
inner ring 1362 in contact the first guide protrusion
1351d1, (notshown), (not shown) of the vane 1351, 1352,
1353 may perform a relative motion with respect to the
outer ring 1361.

[0137] Onthe otherhand, referringto FIG. 5, the afore-
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mentioned sub-side vane bearing 137 may be equally
applied to a position between the sub guide groove 1321a
of the sub bearing 132 and the second guide protrusion
1351 d2, (not shown), (not shown) of the vane 1351,
1352, 1353. The sub-side vane bearing 137, similar to
the main-side vane bearing, includes an outer ring 1371,
an inner ring 1372, and a plurality of balls 1373, and thus
will be understood by the description of the main-side
vane bearing 136.

[0138] Although not shown in the drawings, the sub-
side vane bearing 137 may alternatively be formed in a
shape different from that of the main-side vane bearing
136. For example, the main-side vane bearing 136 may
be configured as a ball bearing, while the sub side vane
bearing 137 may be configured as a roller bearing or
bush bearing.

[0139] Asdescribedabove, the vane bearings 136 and
137 configured as the ball bearings are disposed be-
tween the main guide groove 1311a and the first guide
protrusion 1351d1, (not shown), (not shown) and be-
tween the sub guide groove 1321a and the second guide
protrusion 1351d2, (not shown), (not shown). According-
ly, even though the guide protrusions 1351d, 1352d,
1353d of each vane 1351, 1352, 1353 rotate together
with the roller 134, the inner rings 1362 and 1372 of the
vane bearings 136 and 137, with which the guide protru-
sions 1351d, 1352d 1353d of the vane 1351, 1352, 1353
are in contact, rotate relative to the outer rings 1361 and
1371 by the plurality of balls 1363 and 1373. This can
remarkably reduce frictional loss that may occur in the
radial direction between the guide protrusions 1351d,
1352d, and 1353d, of the vane 1351, 1352, and 1353
and the guide grooves 1311a and 1321a even when the
guide protrusions 1351d, 1352d, and 1353d are disposed
on the vane 1351, 1352, 1353.

[0140] Atthe sametime, theinnerrings 1362and 1372
according to the embodiment of the present disclosure
may include the first bearing portions 1365 and 1375 be-
tween the guide protrusions 1351d, 1352d, and 1353d
and the guide grooves 1311a and 1321a, and the second
bearing portions 1366 and 1376 extending between the
main plate portion 1311 and the upper surface of the
roller 134 and between the sub plate portion 1321 and
the lower surface of the roller 134, and the second bear-
ing portions 1366 and 1376 may rotate together with the
roller 134. This can significantly reduce even axial fric-
tional loss that occurs between the main bearing 131 and
the roller 134 and between the sub bearing 132 and the
roller 134.

[0141] In this way, the frictional loss between the vane
front end portion and the cylinder can be suppressed by
limiting the extent that the vane protrudes and simulta-
neously radialfrictional loss between the guide protrusion
and the guide groove and axial frictional loss between
the main bearing and the roller and between the sub bear-
ing and the roller can be significantly reduced. This can
reduce mechanical frictional loss in the compression unit,
thereby enhancing efficiency of the compressor.
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[0142] Hereinafter, a description will be given of anoth-
er embodiment of a vane bearing.

[0143] Thatis, the previous embodimentillustrates that
the inner ring includes the first bearing portion and the
second bearing portion, but in some cases, the outer ring
of the vane bearing may include the first bearing portion
and the second bearing portion. For convenience, here-
inafter, the main-side vane bearing will be mainly de-
scribed, and a description of the sub-side vane bearing
will be replaced with the description of the main-side vane
bearing.

[0144] FIG. 10is a cross-sectional view illustrating still
another example of a vane bearing.

[0145] Referring to FIG. 10, a main-side vane bearing
136 according to an embodiment of the present disclo-
sure may include an outer ring 1361, an inner ring 1362,
and a plurality of balls 1363. Since the outer ring 1361,
the inner ring 1362, and the plurality of balls 1363 are
similar to those of the previous embodiments, a detailed
description thereof will be replaced by the description of
the previous embodiments.

[0146] However, in this embodiment, the outer ring
1361 may include a first bearing portion 1365 and a sec-
ond bearing portion 1366, and the inner ring 1362 may
be formed in an annular shape. Even in this case, the
second bearing portion 1366 may be inserted into the
compression space V of the cylinder 133 to define an
upper surface of the compression space V.

[0147] An outer circumferential surface 1365a of the
first bearing portion 1365 of the outerring 1361 according
to the embodiment may be fixed by being press-fitted to
the inner circumferential surface 1311a1 of the main
guide groove 1311a as in the previous embodiment, or
may be inserted to be rotatable with respect to the inner
circumferential surface 1311a1 of the main guide groove
1311a.

[0148] Forexample, whenthe outerring 1361 is press-
fitted into the main guide groove 1311aas in the previous
embodiment, the second bearing portion 1366 may also
be fixed to the main plate portion 1311. Accordingly, the
outer circumferential surface 1366a of the second bear-
ing portion 1366 and the inner circumferential surface
1331 ofthe cylinder 133 can be broughtinto close contact
with each other, thereby suppressing leakage in the com-
pression space V more effectively. In addition, as the
second bearing portion 1366 is fixed, the inner circum-
ferential surface of the cylinder 133 may be formed in
various shapes, such as a symmetrical ellipse or an
asymmetrical ellipse in which a plurality of ellipses are
combined, in addition to a circular shape, thereby en-
hancing compression efficiency.

[0149] Ontheotherhand, whenthefirstbearing portion
1365 of the outer ring 1361 is rotatably inserted with re-
spect to the inner circumferential surface 1311a1 of the
main guide groove 1311a, as in the previous embodi-
ment, the second bearing portion 1366 may rotate to-
gether with the roller 134. Then, radial frictional loss in
the first bearing portion 1365 as well as axial frictional
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loss in the second bearing portion 1366 can be sup-
pressed, and thus compressor efficiency can be im-
proved.

[0150] Hereinafter, a description will be given of still
embodiment of a vane bearing.

[0151] Thatis, the previous embodimentsillustrate that
the innerring or the outer ring of the vane bearing includes
the first bearing portion and the second bearing portion,
but in some cases, the inner ring or outer ring of the vane
bearing may merely include the first bearing portion. For
convenience, hereinafter, the main-side vane bearing will
be mainly described, and a description of the sub-side
vane bearing will be replaced with the description of the
main-side vane bearing.

[0152] FIG. 11 is a cross-sectional view illustrating still
another embodiment of a vane bearing.

[0153] Referring to FIG. 11, a vane bearing 136 ac-
cording to an embodiment of the present disclosure may
include an outer ring 1361, an inner ring 1362, and a
plurality of balls 1363. Since the outerring 1361, the inner
ring 1362, and the plurality of balls 1363 are similar to
those of the previous embodiments, a detailed descrip-
tion thereof will be replaced by the description of the pre-
vious embodiments.

[0154] However, in this embodiment, each of the outer
ring 1361 and the inner ring 1362 may merely include a
first bearing portion 1365. For example, the inner ring
1362 may merely include the first bearing portion 1365
disposed between the inner circumferential surface
1311a1 of the main guide groove 1311a and the first
guide protrusion 1351d1, (not shown), (not shown). The
shape and size of the first bearing portion 1365 may be
identical to those of the first bearing portion 1365 in the
previous embodiments.

[0155] As described above, when each of the outer
ring 1361 and the inner ring 1362 merely includes the
first bearing portions 1365, radial frictional loss that oc-
curs between the inner circumferential surface 1311a1
of the main guide groove 1311a and the first guide pro-
trusion 1351d1, (not shown), (not shown) can be sup-
pressed.

[0156] In addition, when the second bearing portion
1366 is excluded as in this embodiment, the inner cir-
cumferential surface 1331 of the cylinder 133 may be
formed in various shapes. For example, the inner circum-
ferential surface 1331 of the cylinder 133 may be formed
in a symmetrical ellipse or an asymmetrical ellipse in
which a plurality of ellipses are combined, in addition to
a circular shape. Through this, the inner circumferential
surface 1331 of the cylinder 133 can be formed so that
a compression cycle in the compression space V be-
comes longer, which can reduce compression loss due
to overcompression.

[0157] In addition, when the second bearing portion
1366 is excluded as in this embodiment, a discharge port
(not shown) may be formed in the main plate portion 1311
or the sub plate portion 1321. This can suppress insuffi-
cient surface pressure with respect to the vane front end
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portion 1351b, 1352b, which may occur when the dis-
charge port (not shown) is formed through the inner cir-
cumferential surface 1331 of the cylinder 133. Therefore,
partial damage to the vane front end portion 1351b,
1352b, 1353b or the inner circumferential surface 1331
of the cylinder 133 facing the same can be suppressed,
which may result in suppressing leakage between com-
pression chambers and reduction in compression effi-
ciency in advance.

[0158] On the other hand, the foregoing embodiments
illustrate the examples in which the swing bushes are
disposed in the roller, but the swing bush does not nec-
essarily need to be provided. For example, the present
disclosure may equally be applied even to a case where
one or more vane slots are formed in an outer circumfer-
ential surface of a roller and a vane is slid into the vane
slot, which is the configuration of a typical vane rotary
Compressor.

Claims
1. A rotary compressor comprising:

a cylinder having an inner circumferential sur-
face in an annular shape;

a main bearing and a sub bearing disposed on
both sides of the cylinder in an axial direction to
form a compression space together with the cyl-
inder, and each having a guide groove on a side
surface thereof forming the compression space;
a roller accommodated in the cylinder and rotat-
ing together with a rotating shaft;

atleastone vane slidably inserted into theroller,
and having a guide protrusion extending in the
axial direction to be slidably inserted into the
guide groove in a circumferential direction; and
a bearing member disposed between the guide
groove of at least one of the main bearing and
the sub bearing and the guide protrusion of the
vane.

2. The rotary compressor of claim 1, wherein the bear-
ing member comprises:

an outer ring inserted into an inner circumferen-
tial surface of the guide groove;

an inner ring disposed inside the outer ring, and
having an inner circumferential surface slidably
brought into contact with a contact surface of
the guide protrusion; and

a sliding member disposed between the outer
ring and the inner ring to allow a relative motion
between the outer ring and the inner ring.

3. The rotary compressor of claim 2, wherein one of
the outer ring or the inner ring further comprises a
rotating plate portion extending between the roller
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and the main bearing and the sub bearing facing the
roller.

The rotary compressor of claim 1, wherein the bear-
ing member comprises:

afirst bearing portion disposed between at least
one of the main bearing and the sub bearing and
the vane facing the at least one bearing in a ra-
dial direction; and

a second bearing portion disposed between the
at least one of the main bearing and the sub
bearing and the roller facing the at least one
bearing in an axial direction.

The rotary compressor of claim 4, wherein the first
bearing portion and the second bearing portion are
formed integrally with each other.

The rotary compressor of claim 4, wherein the sec-
ond bearing portion is thicker than the first bearing
portion.

The rotary compressor of claim 4, wherein the first
bearing portion is formed in an annular shape, and
the second bearing part is formed in a disk shape.

The rotary compressor of claim 4, wherein the first
bearing portion comprises:

an outer ring inserted into the guide groove of
at least one of the main bearing and the sub
bearing;

an inner ring disposed inside the outer ring, and
having an inner circumferential surface slidably
brought into contact with the guide protrusion of
the vane; and

a sliding member disposed between the outer
ring and the inner ring to allow a relative motion
between the outer ring and the inner,

the second bearing portion extends radially from
one end of the inner ring or the outer ring of the
first bearing portion to be disposed on an axial
side surface of the roller and an axial side sur-
face of the at least one of the main bearing and
the sub bearing facing the axial side surface of
the roller.

The rotary compressor of claim 4, wherein the sec-
ond bearing portion is disposed such that an axial
side surface thereof is spaced apart from an axial
side surface of the main bearing or the sub bearing
facing the same.

The rotary compressor of claim 4, wherein the sec-
ond bearing portion is inserted into the cylinder so
that an outer circumferential surface thereof faces
an inner circumferential surface of the cylinder.
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The rotary compressor of claim 10, wherein a sealing
portion is disposed between the outer circumferen-
tial surface of the second bearing portion and the
inner circumferential surface of the cylinder.

The rotary compressor of claim 10, wherein the outer
circumferential surface of the second bearing portion
has the same shape as the inner circumferential sur-
face of the cylinder.

The rotary compressor of claim 1, wherein the bear-
ing member is disposed between at least one of the
main bearing and the sub bearing and the vane fac-
ing the at least one bearing in a radial direction, and
an axial side surface of the roller is in sliding contact
with an axial side surface of the main bearing and
an axial side surface of the sub bearing facing the
same.

The rotary compressor of claim 13, wherein the inner
circumferential surface of the cylinder is formed in a
circular or elliptical shape, and

a discharge port is formed in at least one of the axial
side surface of the main bearing and the axial side
surface of the sub bearing.

The rotary compressor of any of claims 1 to 14,
wherein bush grooves are formed in the roller, two
swing bushes are rotatably inserted into the bush
grooves, and the vane is slidably inserted between
the swing bushes.
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