
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
26

9 
80

1
A

1
*EP004269801A1*

(11) EP 4 269 801 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
01.11.2023 Bulletin 2023/44

(21) Application number: 23151272.4

(22) Date of filing: 12.01.2023

(51) International Patent Classification (IPC):
F04C 18/344 (2006.01) F04C 28/10 (2006.01)

F04C 29/00 (2006.01) F01C 21/08 (2006.01)

F04C 23/00 (2006.01) F04C 29/02 (2006.01)

(52) Cooperative Patent Classification (CPC): 
F04C 18/3441; F01C 21/0845; F01C 21/0854; 
F01C 21/0863; F01C 21/0872; F04C 23/008; 
F04C 28/10; F04C 29/0035; F04C 29/023 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL 
NO PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA
Designated Validation States: 
KH MA MD TN

(30) Priority: 29.04.2022 KR 20220053183

(71) Applicant: LG Electronics Inc.
Seoul 07336 (KR)

(72) Inventors:  
• SHIN, Jinung

Seoul 08592 (KR)
• KANG, Seoungmin

Seoul 08592 (KR)

(74) Representative: Ter Meer Steinmeister & Partner
Patentanwälte mbB 
Nymphenburger Straße 4
80335 München (DE)

(54) ROTARY COMPRESSOR

(57) A rotary compressor is disclosed. A back pres-
sure pocket closest to a discharge port among back pres-
sure pockets disposed in at least one of main bearing
and sub bearing is radially spaced from an inner circum-
ferential surface of a bearing hole, and communicates
with an inner space of a casing through a back pressure
passage portion formed through at least one of the main
and sub bearings. Accordingly, the back pressure pocket
closest to the discharge port can strongly support a vane
passing near a reference point toward a cylinder while
forming discharge pressure or super discharge pressure
higher than the discharge pressure. This can suppress
chattering of the vane near the reference point to reduce
vibration noise while suppressing wear between the vane
and the cylinder to enhance compression efficiency. This
can also suppress leakage between compression cham-
bers, thereby preventing a delay of initial startup of the
compressor.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a vane rotary
compressor in which a vane is slidably inserted into a
rotating roller.

BACKGROUND

[0002] A rotary compressor can be divided into two
types, namely, a type in which a vane is slidably inserted
into a cylinder to come in contact with a roller, and another
type in which a vane is slidably inserted into a roller to
come 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, for a
vane rotary compressor, a vane inserted in a roller rotates
together with the roller, and is pulled out by centrifugal
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 compression chambers as
many as the number of vanes per revolution of a roller,
and each compression chamber sequentially performs
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] Such a vane rotary compressor is disclosed in
each of Patent Document 1 (Japanese Laid-Open Patent
Application No. JP2013-213438A), Patent Document 2
(US2015/0132168 A1), and Patent Document 3 (Korean
Patent Application No. 10-2020-0057542). The vane ro-
tary compressor disclosed in each of these patent doc-
uments discloses a structure in which a plurality of vanes
are slidably inserted into a rotating roller.
[0006] In addition, in these patent documents, a back
pressure chamber is formed at a rear end of each vane
and communicates with back pressure pockets provided
in a main bearing and a sub bearing. The back pressure
pocket is divided into a first pocket forming intermediate
pressure and a second pocket forming discharge pres-
sure or intermediate pressure close to the discharge
pressure. Based on a reference point (proximity, proximal

or contact point) at which a roller is close to a cylinder,
the first pocket communicates with a back pressure
chamber located at an upstream side, and the second
pocket communicates with another back pressure cham-
ber located at a downstream side.
[0007] However, in the related art vane rotary com-
pressor, a compression cycle is shortened and a pres-
sure difference between front and rear sides of a vane
increases. This may make a behavior of the vane unsta-
ble, and cause so-called vane chattering that a front sur-
face of the vane collides with an inner circumferential
surface of a cylinder. This may occur intensively in the
vicinity of a reference point where pressure of a com-
pression chamber is highest, that is, to which a final dis-
charge port is adjacent. This may cause wear of the inner
circumferential surface of the cylinder or the front surface
of the vane in the vicinity of the reference point. As a
result, vibration noise may increase in the vicinity of the
reference point and leakage between compression
chambers may occur due to the wear between the cylin-
der and the vane. This may cause an increase in specific
volume of suction refrigerant and an occurrence of suc-
tion loss, thereby lowering efficiency of the compressor.
[0008] In addition, in the related art vane rotary com-
pressor, chattering in the vicinity of the reference point
may severely occur at an initial startup (the beginning of
an operation) of the compressor, which may further lower
the efficiency of the compressor and even delay an air
conditioning effect of an air conditioning apparatus em-
ploying the compressor.
[0009] In the related art vane rotary compressor, the
vane reciprocates while an axial side surface thereof is
in contact with a main bearing and/or sub bearing. During
this process, the vane may be excessively brought into
contact with the main bearing and/or sub bearing, which
may cause the vane to reciprocate discontinuously.
Then, the vane may be chattered more severely, thereby
aggravating damages of the cylinder and/or vane and
the suction loss.
[0010] Those problems become more serious when a
high-pressure refrigerant such as R32, R410a, or CO2
is used. In more detail, when the high-pressure refriger-
ant is used, the same level of cooling capability may be
obtained as that obtained when using a relatively low-
pressure refrigerant such as R134a, even though a vol-
ume of each compression chamber is reduced by in-
creasing the number of vanes. However, if the number
of vanes is increased, a compression cycle between the
vane and the cylinder is shortened by that much, and the
chattering of the vane in the vicinity of the reference point
may be aggravated. This may be even worse under a
low-temperature heating condition, a high-pressure ratio
condition (Pd / Ps ≥ 6), and a high-speed operating con-
dition (above 80Hz).

SUMMARY

[0011] It is an object of the present disclosure to pro-
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vide a rotary compressor capable of reducing vibration
noise due to chattering of vanes during an operation of
the compressor.
[0012] It is an object of the present disclosure to pro-
vide a rotary compressor capable of suppressing chat-
tering of a vane by increasing force for pressing the vane
passing near a reference point adjacent to a final dis-
charge port toward a cylinder during an operation of the
compressor.
[0013] It is an object of the present disclosure to pro-
vide a rotary compressor capable of suppressing uneven
wear of a vane by applying uniform pressing force to the
vane when the vane passes near a reference point during
an operation of the compressor.
[0014] It is an object of the present disclosure to pro-
vide a rotary compressor, capable of enhancing efficien-
cy of the compressor by suppressing a delay of an initial
startup of the compressor.
[0015] It is an object of the present disclosure to pro-
vide a rotary compressor capable of quickly performing
an initial startup operation by suppressing a refrigerant
leakage near a reference point during an operation of the
compressor.
[0016] It is an object of the present disclosure to pro-
vide a rotary compressor capable of further increasing
efficiency of the compressor by reducing friction loss in
other regions except for a region near a reference point
while suppressing a refrigerant leakage near the refer-
ence point during an operation of the compressor.
[0017] It is an object of the present disclosure to pro-
vide a rotary compressor in which a vane can recipro-
cates continuously without interruption.
[0018] It is an object of the present disclosure to pro-
vide a rotary compressor capable of continuously recip-
rocating a vane by reducing friction loss between the
vane and a main bearing and/or sub bearing facing the
vane.
[0019] It is an object of the present disclosure to pro-
vide a rotary compressor capable of enhancing a lubri-
cating effect by smoothly applying oil between a vane
and a main bearing and/or sub bearing facing the vane.
[0020] It is an object of the present disclosure to pro-
vide a rotary compressor capable of effectively suppress-
ing chattering of vanes even when a high-pressure re-
frigerant such as R32, R410a, or CO2 is used.
[0021] The objects are solved by the features of the
independent claims. Preferred embodiments are given
in the dependent claims.
[0022] In order to achieve those aspects and other ad-
vantages of the present disclosure, there is provided a
rotary compressor that may include a casing, a drive mo-
tor, a rotational shaft, a cylinder, a roller, vanes, a main
bearing, and a sub bearing. The drive motor may be dis-
posed in an inner space of the casing. The rotating shaft
may be coupled to a rotor of the drive motor, and an oil
supplying passage may be formed in a hollow shape
through an inside of the rotating shaft. The cylinder may
be disposed in the inner space of the casing to define a

compression space. The roller may be disposed on the
rotating shaft and accommodated in the compression
space. The roller may be eccentrically located with re-
spect to an inner circumferential surface of the cylinder.
The vanes may be slidably inserted into vane slots dis-
posed in the roller. The main bearing and the sub bearing
may be disposed on both sides of the cylinder in an axial
direction to form the compression space together with
the cylinder. At least one of the main bearing and the sub
bearing may include a discharge port through which re-
frigerant compressed in the compression space is dis-
charged to the inner space of the casing, and one or more
of back pressure pockets communicating with rear sides
of the vanes are disposed at one side of the discharge
port.
[0023] In one or more embodiments there might be a
plurality of back pressure pockets being spaced apart
from each other in a circumferential direction.
[0024] Here, a back pressure pocket that is closest to
the discharge port of the plurality of back pressure pock-
ets may communicate with the inner space of the casing
by a back pressure passage portion penetrating through
at least one of the main bearing and the sub bearing.
[0025] Accordingly, the back pressure pocket closest
to the discharge port can strongly support a vane passing
near a reference point adjacent to the discharge port to-
ward a cylinder while forming discharge pressure or su-
per discharge pressure higher than the discharge pres-
sure. This can suppress chattering of the vane near the
reference point to reduce vibration noise, and simultane-
ously suppress wear between the vane and the cylinder
to enhance compression efficiency. This can also sup-
press leakage between compression chambers, thereby
preventing a delay of an initial startup of the compressor.
Therefore, when the compressor is applied to an air con-
ditioning apparatus, a delay of an air conditioning effect
can be prevented.
[0026] In one example, each of the main bearing and
the sub bearing may include a bearing hole in which the
rotating shaft is inserted and supported. The back pres-
sure pocket closest to the discharge port may be radially
spaced apart from an inner circumferential surface of the
bearing hole so as to be isolated from the bearing hole.
Hence, the back pressure pocket closest to the discharge
port can form an almost sealed space and secure dis-
charge pressure or back pressure higher than the dis-
charge pressure, thereby strongly supporting the vane
toward the cylinder.
[0027] In another example, the rotating shaft may in-
clude an oil supply passage formed therein in a hollow
shape, and at least one oil supply hole formed in a pen-
etrating manner from an inner circumferential surface of
the oil supply passage to an outer circumferential surface
of the rotating shaft. The back pressure passage portion
may have an inner diameter smaller than or equal to an
inner diameter of the oil supply hole. This can prevent an
occurrence of an oil shortage in another back pressure
pocket, which results from that oil suctioned through the

3 4 



EP 4 269 801 A1

4

5

10

15

20

25

30

35

40

45

50

55

oil supply passage excessively flows out through the
back pressure passage portion.
[0028] In another example, the rotating shaft may in-
clude an oil supply passage formed therein in a hollow
shape, and at least one oil supply hole formed in a pen-
etrating manner from an inner circumferential surface of
the oil supply passage to an outer circumferential surface
of the rotating shaft. The back pressure passage portion
may be located at one side of the oil supply hole in the
axial direction. Accordingly, oil suctioned through the oil
supply passage can quickly move to the back pressure
passage portion, and simultaneously rigidity of the rotat-
ing shaft can be secured.
[0029] In another example, the back pressure passage
portion may be formed to be eccentric from a center of
the back pressure pocket to a reference point where the
roller and the cylinder are closest to each other. With the
configuration, the vane can block the back pressure pas-
sage portion at a position closest to the discharge port,
so as to close the corresponding back pressure pocket
and secure high back pressure.
[0030] In another example, the back pressure passage
portion may be located at a position where the same pe-
riodically overlaps the vane during a reciprocating motion
of the vane. Accordingly, the back pressure passage por-
tion can be blocked periodically by the vane, such that
the corresponding back pressure packet can form a
closed space so as to secure high back pressure.
[0031] In another example, the back pressure passage
portion may have an inner diameter smaller than a width
of the vane. Accordingly, the back pressure passage por-
tion can be blocked periodically by the vane, such that
the corresponding back pressure packet can form a
closed space so as to secure high back pressure.
[0032] In another example, the back pressure passage
portion may include a first back pressure hole and a sec-
ond back pressure hole. The first back pressure hole may
penetrate from an inner circumferential surface of the oil
supply passage to an outer circumferential surface of the
rotating shaft. The second back pressure hole may be
formed through at least one of the main bearing and the
sub bearing to communicate with the first back pressure
hole, so as to communicate with the back pressure pock-
et. Hence, high pressure oil can be introduced into the
back pressure pocket closest to the discharge port by
centrifugal force generated when the rotating shaft ro-
tates.
[0033] Specifically, the second back pressure hole
may have an inner diameter smaller than or equal to an
inner diameter of the first back pressure hole. Accord-
ingly, oil introduced into the back pressure pocket closest
to the discharge port can be prevented from easily flowing
out through the back pressure passage portion when the
vane moves backward, thereby maintaining back pres-
sure of the back pressure pocket.
[0034] Also, a communication groove may be formed
between the first back pressure hole and the second back
pressure hole. The communication groove may have a

cross-sectional area that is larger than at least one of a
cross-sectional area of the first back pressure hole and
a cross-sectional area of the second back pressure hole.
This can reduce processing errors for the back pressure
passage portion while the back pressure passage portion
is formed in each of the rotating shaft and the main and
sub bearings, and also can prevent blocking of the back
pressure passage portion such that oil can be smoothly
supplied to the back pressure pocket.
[0035] Specifically, the communication groove may be
formed in an arcuate shape so that the first back pressure
hole and the second back pressure hole communicate
with each other periodically. Accordingly, the back pres-
sure passage portion can be periodically blocked during
an operation of the compressor, and hence the corre-
sponding back pressure pocket can periodically form a
closed space so as to minimize oil leakage therefrom,
thereby securing high back pressure.
[0036] Also, the communication groove may be formed
in a circular shape so that the first back pressure hole
and the second back pressure hole communicate with
each other continuously. This can allow oil to be contin-
uously supplied to the back pressure pocket closest to
the discharge port without interruption, thereby prevent-
ing in advance back pressure from being weakened due
to an oil shortage in the back pressure pocket.
[0037] In another example, the back pressure passage
portion may have one end communicating with the back
pressure pocket closest to the discharge port, and an-
other end communicating with the inner space of the cas-
ing through at least one of the main bearing and the sub
bearing. This can facilitate the formation of the back pres-
sure passage portion and simultaneously allow oil to be
quickly flow into the back pressure pocket.
[0038] In another example, the back pressure pocket
closest to the discharge port among the plurality of back
pressure pockets may have a volume smaller than a vol-
ume of another back pressure pocket. This may result in
maintaining pressure of the back pressure pocket closest
to the discharge port to be higher than pressure of the
another back pressure pocket.
[0039] Specifically, the back pressure pocket closest
to the discharge port among the plurality of back pressure
pockets may have an arcuate length shorter than an ar-
cuate length of the another back pressure pocket. Ac-
cordingly, pressure of the back pressure pocket closest
to the discharge port can be maintained to be higher than
pressure of the another back pressure pocket and simul-
taneously a section where the vane is in close contact
with the cylinder can be minimized so as to suppress an
increase in friction loss.
[0040] Also, the back pressure pocket closest to the
discharge port among the plurality of back pressure pock-
ets may have a depth smaller than a depth of the another
back pressure pocket. This may result in easily maintain-
ing pressure of the back pressure pocket closest to the
discharge port to be higher than pressure of the another
back pressure pocket.
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[0041] In another example, a lubricating portion may
be formed at at least one of the main bearing and the
sub bearing radially outside the back pressure pocket.
At least portion of the lubricating portion may radially
overlap the back pressure pocket closest to the discharge
port. Hence, the vane can be in close contact with the
main bearing and/or the sub bearing, which can suppress
an occurrence of discontinuous sliding of the vane and
reduce chattering of the vane at the same time, thereby
enhancing compression efficiency and reliability.
[0042] Specifically, the lubricating portion may include
a lubrication pocket and a lubrication passage. The lu-
brication pocket may be spaced apart from the back pres-
sure pocket. The lubrication passage may connect the
lubrication pocket and the inner space of the casing to
guide oil stored in the inner space of the casing to the
lubrication pocket. Thus, the oil stored in the inner space
of the casing can be quickly supplied to the lubrication
pocket, so as to form a wide and thick oil film between
the vane and the bearing surface facing the same.
[0043] Also, the lubrication pocket may be configured
as one groove extending in the circumferential direction.
The lubrication passage may be provided by one or more
in number in the circumferential direction of the lubrica-
tion pocket. This can increase a circumferential length of
the lubrication pocket in contact with the vane, which may
result in quickly and uniformly forming an oil film on the
vane and the bearing surface facing the vane.
[0044] Also, the lubrication pocket may be provided in
plurality spaced apart from each other in the circumfer-
ential direction. The lubrication passage may independ-
ently communicate with each of the plurality of lubrication
pockets. This can decrease a circumferential length of
the lubrication pocket, which may result in reducing fric-
tion loss between the vane and the lubrication pocket
that crosses with respect to a reciprocating direction of
the vane.
[0045] Also, the lubricating portion may include at least
one lubrication passage formed through the sub bearing.
The lubrication passage may have one end open toward
the vane at one axial side surface of the sub bearing, and
another end open toward the inner space of the casing
at another axial side surface of the sub bearing. This can
facilitate the formation of the lubricating portion and fur-
ther shorten the circumferential length of the lubrication
pocket, which may result in reducing friction loss between
the vane and the lubrication pocket that crosses with re-
spect to a reciprocating direction of the vane.
[0046] Also, the lubricating portion may include a lu-
brication pocket and a lubrication passage. The lubrica-
tion pocket may be spaced apart from the back pressure
pocket. The lubrication passage may extend from at least
one of the back pressure pockets excluding the back
pressure pocket closest to the discharge port to commu-
nicate with the lubrication pocket. This can facilitate the
formation of the lubricating portion and minimize an oil
supplying length of the lubricating portion such that oil
can be quickly supplied between the vane and the bear-

ing.
[0047] Specifically, an axial depth of the lubrication
pocket may be smaller than or equal to an axial depth of
the back pressure pocket to which the lubrication pocket
is connected. This can suppress oil of the back pressure
pocket from excessively flowing to the lubrication pocket,
thereby appropriately maintaining the back pressure of
the back pressure pocket.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048]

FIG. 1 cross-sectional view of one embodiment of a
vane rotary compressor of the disclosure.
FIG. 2 is an exploded perspective view illustrating a
portion of a compression part in FIG. 1.
FIG. 3 is an assembled planar view of the compres-
sion part in FIG. 2.
FIG. 4 is an exploded perspective view of a sub bear-
ing and a rotating shaft in FIG. 2.
FIG. 5 is an assembled planar view of FIG. 4.
FIG. 6 is a sectional view taken along the line "IX-
IX" of FIG. 5.
FIG. 7 is a sectional view taken along the line "X-X"
of FIG. 5.
FIG. 8 is a perspective view illustrating another em-
bodiment of a communication groove of FIG. 2.
FIG. 9 is a cross-sectional view illustrating a process
of supplying oil to a back pressure pocket in a rotary
compressor in accordance with an embodiment of
the present disclosure.
FIG. 10 is a graph showing comparison results of a
vane contact force for each rotational angle of a vane
rotary compressor of an embodiment of the present
disclosure with that of the related art.
FIG. 11 perspective view illustrating another embod-
iment of a back pressure passage unit of FIG. 2.
FIG. 12 is an assembled cross-sectional view of FIG.
11.
FIG. 13 exploded perspective view of still another
embodiment of a back pressure passage unit.
FIG. 14 is an assembled cross-sectional view of FIG.
13.
FIG. 15 exploded perspective view of another em-
bodiment of the compression part in FIG. 1.
FIG. 16 is a planar view illustrating a main bearing
in FIG. 15.
FIG. 17 is a planar view illustrating a sub bearing in
FIG. 15.
FIG. 18 is an assembled cross-sectional view of FIG.
15.
FIG. 19 is a perspective view illustrating another em-
bodiment of a lubricating portion in FIG. 15.
FIG. 20 is a cross-sectional view of FIG. 19.
FIG.21 perspective view illustrating still another em-
bodiment of the lubricating portion in FIG. 15.
FIG. 22 is a cross-sectional view of FIG. 21.
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DETAILED DESCRIPTION

[0049] Description will now be given in detail of a vane
rotary compressor according to exemplary implementa-
tions disclosed herein, with reference to the accompany-
ing drawings.
[0050] The present disclosure describes a structure in
which a vane spring is disposed in a roller, which may
be equally applied to a vane rotary compressor in which
a vane is slidably inserted into a roller. For example, the
present disclosure may be equally applicable not only to
a vane rotary compressor having an elliptical (hereinaf-
ter, asymmetric elliptical) cylinder, an inner circumferen-
tial surface of which has a plurality of curvatures, but also
to a vane rotary compressor having a circular cylinder,
an inner circumferential surface of which has one curva-
ture. The present disclosure may also be equally appli-
cable to a vane rotary compressor in which a vane slot
into which a vane is slidably inserted is inclined by a pre-
determined angle with respect to a radial direction of a
roller, as well as a vane rotary compressor in which a
vane slot is formed in a radial direction of a roller. Here-
inafter, an example in which an inner circumferential sur-
face of a cylinder has an asymmetric elliptical shape and
a vane slot is inclined with respect to a radial direction of
a roller will be described as a representative example.
[0051] FIG. 1 is a cross-sectional view illustrating one
implementation of a vane rotary compressor according
to the present disclosure, FIG. 2 is an exploded perspec-
tive view illustrating a compression part in FIG. 1, and
FIG.3 is an assembled planar view of the compression
part in FIG.2.
[0052] Referring to FIG. 1, a vane rotary compressor
according to this implementation includes a casing 110,
a driving (or drive) motor 120, and a compression part
130. The drive motor 120 is installed in an upper inner
space 110a of the casing 110, and the compression part
130 is installed in a lower inner space 110a of the casing
110. The drive motor 120 and the compression part 130
are connected through a rotating shaft 123.
[0053] 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 part 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 part 130 are disposed
at left and right sides, respectively. The casing according
to this implementation may be illustrated as the vertical
type. However, the present disclosure may be equally
applied to a case where the casing is arranged horizon-
tally. Thus, upper and lower or left and right might be also
designated as first and second.
[0054] The casing 110 includes an intermediate shell
111 having a cylindrical shape, a lower (first) shell 112
covering a lower (first) end of the intermediate shell 111,
and an upper (second) shell 113 covering an upper (sec-

ond) end of the intermediate shell 111.
[0055] The drive motor 120 and the compression part
130 may be inserted into the intermediate shell 111 to
be fixed thereto. A suction pipe 115 may penetrate
through the intermediate shell 111 to be directly connect-
ed to the compression part 130. The lower (second) shell
112 may be coupled to the lower (second) end of the
intermediate shell 111 in a sealing manner. An oil storage
space 110b in which oil to be supplied to the compression
part 130 is stored may be formed below the compression
part 130. The oil storage space 110b is mainly formed
by the lower (second) shell 112. The upper (first) shell
113 may be coupled to the upper (first) end of the inter-
mediate shell 111 in a sealing manner. An oil separation
space 110c may be formed above the drive motor 120
to separate oil from refrigerant discharged from the com-
pression part 130. The oil separation space 110c may
be mainly formed by the upper (first) shell 113.
[0056] The drive motor 120 constituting a motor part
supplies power to cause the compression part 130 to be
driven (rotate). The drive motor 120 includes a stator 121,
a rotor 122, and a rotating shaft 123.
[0057] The stator 121 may be fixedly inserted or mount-
ed into the casing 110. The stator 121 may be fixed to
an inner circumferential surface of the 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.
[0058] 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.
[0059] An oil supply passage 125 having a hollow hole
shape is formed in a central portion of the rotating shaft
123.
[0060] The oil supply passage 125 may include first
and second oil supply holes 126a and 126b and a first
back pressure hole 138a being formed through a middle
portion of the oil supply passage 125 toward an outer
circumferential surface of the rotating shaft 123. The first
oil supply hole 126a is formed to belong to a range of a
main bush portion 1312 to be described later, and the
second oil supply hole 126b and the first back pressure
hole 138a is formed to belong to a range of a sub bearing
portion 1322. The first oil supply hole 126a is formed
above the roller 134. The second oil supply hole 126b
and the first back pressure hole 138a may be formed
below the roller 134 in vertical direction of the rotating
shaft 123. The first back pressure hole 138a may be
formed below the second oil supply hole 126b in vertical
direction of the rotating shaft 123.
[0061] Each of the first oil supply hole 126a and the
second oil supply hole 126b may be provided by one in
number or in plurality. This embodiment illustrates an ex-
ample in which each of the first oil supply hole 126a and
the second oil supply hole 126b are provided in plurality
along the circumferential direction.
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[0062] The first back pressure hole 138a may commu-
nicate with a second back pressure hole 138b to be de-
scribed later. Accordingly, high-pressure oil passing
through the first back pressure hole 138a may be directly
supplied to a third sub back pressure pocket 1325c to be
described later through the second back pressure hole
138b. The first back pressure hole 138a will be described
later together with the second back pressure hole 138b.
[0063] An oil pickup 127 may be installed in a middle
or lower end of the oil supply passage 125. A gear pump,
a viscous pump, or a centrifugal pump may be used for
the oil pickup 127. This implementation 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 up by the oil pickup 127
and suctioned upward along the oil supply passage 125.
The oil may be supplied partially to the third sub back
pressure pocket 1325c through the first back pressure
hole 138a, partially to the sub bearing surface 1322b of
the sub bush portion 1322 through the second oil supply
hole 126b, and partially to the main bearing surface
1312b of the main bush portion 1312 through the first oil
supply hole 126a.
[0064] Meanwhile, the rotating shaft 123 may include
a roller 134 to be described later. The roller 134 may
extend integrally from the rotating shaft 123 or the rotating
shaft 123 and the roller 134 that are separately manu-
factured may be post-assembled to each other. In this
implementation, the rotating shaft 123 is post-assembled
by being inserted into the roller 134. For example, a shaft
hole 1341 may be formed through a center of the roller
134 in an axial direction and the rotating shaft 123 may
be press-fitted into the shaft hole 1341 or coupled to the
shaft hole 1341 to be movable in the axial direction. When
the rotating shaft 123 is movably coupled to the roller 134
in the axial direction, a rotation preventing unit (not illus-
trated) may be provided between the rotating shaft 123
and the roller 134 so that the rotating shaft 123 can be
locked with respect to the roller 134 in the circumferential
direction.
[0065] The compression part 130 includes a main
bearing 131, a sub bearing 132, a cylinder 133, a roller
134, and a vane 135. The main bearing 131 and the sub
bearing 132 are respectively 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 compression space V, and the vane 135
is slidably inserted into the roller 134 to divide the com-
pression space V into a plurality of compression cham-
bers.
[0066] Referring to FIGS. 1 to 3, the main bearing 131
may be fixedly installed in or at 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.
[0067] 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 and at the
same time supports an upper portion of the rotating shaft
123 in the radial direction.
[0068] The main bearing 131 may include a main plate
portion 1311 and a main bush portion 1312. The main
plate portion 1311 covers an upper part of the cylinder
133 to be coupled thereto, and the main bush 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.
[0069] 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. At least one discharge port 1313 is
formed through the main plate portion 1311 in the axial
direction. In this embodiment, a plurality of discharge
ports 1313a, 1313b, and 1313c are formed at predeter-
mined distances along the circumferential direction, and
a plurality of discharge valves 1361, 1362, 1363 for open-
ing and closing the respective discharge ports 1313a,
1313b, and 1313c, are disposed on an upper surface of
the main plate portion 1311. A discharge muffler 137 hav-
ing a discharge space (no reference numeral given) to
accommodate the plurality of discharge ports 1313a,
1313b, 1313c and discharge valves 1361, 1362, and
1363 may be disposed on an upper side of the main plate
portion 1311.
[0070] Accordingly, the discharge ports 1313a, 1313b,
and 1313c may be formed in the main bearing (or sub
bearing) 131, instead of the cylinder 133, which can sim-
plify the structure of the cylinder 133 so as to facilitate
processing of the cylinder 133. In addition, surface pres-
sure between the front surface of the vane 133 in the
vicinity of the discharge port 1313a, 1313b, 1313c and
the inner circumferential surface of the cylinder 133 fac-
ing it can be lowered and constantly maintained at the
same time, while chattering of the vane 135 can be re-
duced so as to suppress wear and vibration noise be-
tween the front surface of the vane 135 and the inner
circumferential surface of the cylinder 133 facing it.
[0071] A main back pressure pocket 1315 may be
formed in a lower surface, namely, a main sliding surface
1311a of the main plate portion 1311 facing the upper
surface of the roller 134, of both axial side surfaces of
the main plate portion 1311.
[0072] The main back pressure pocket 1315 may be
provided by one in number or may be provided in plurality
along the circumferential direction. In this embodiment,
as illustrated in FIGS. 2 and 3, a plurality of main back
pressure pockets 1315a, 1315b, and 1315c are disposed
at preset distances along a rotational direction of the roller
134 based on a reference point P to be described later.
[0073] For example, the main back pressure pocket
1315 according to the embodiment may include a first
main back pressure pocket 1315a, a second main back
pressure pocket 1315b, and a third main back pressure
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pocket 1315c. The first main back pressure pocket
1315a, the second main back pressure pocket 1315b,
and the third main back pressure pocket 1315c may be
formed in an arcuate shape and disposed at the preset
distances in the circumferential direction.
[0074] Inner and outer circumferential surfaces of each
of the first main back pressure pocket 1315a, the second
main back pressure pocket 1315b, and the third main
back pressure pocket 1315c may be formed in a circular
shape. Or the inner circumferential surface may be
formed in a circular shape and the outer circumferential
surface may be formed in an elliptical shape in consid-
eration of a vane slot 1343 to be described later. This
embodiment illustrates an example in which the outer
circumferential surface of the first main back pressure
pocket 1315a is formed in an elliptical shape.
[0075] The first main back pressure pocket 1315a, the
second main back pressure pocket 1315b, and the third
main back pressure pocket 1315c may be formed within
an outer diameter range of the roller 134. Accordingly,
the first main back pressure pocket 1315a, the second
main back pressure pocket 1315b, and the third main
back pressure pocket 1315c may be isolated from the
compression space V. However, the first main back pres-
sure pocket 1315a, the second main back pressure pock-
et, and the third main back pressure pocket 1315c may
minutely communicate with each other through a gap be-
tween a lower surface, i.e., a main sliding surface 1311a
of the main plate portion 1311 and the upper surface of
the roller 134 facing each other unless a separate sealing
member is provided therebetween.
[0076] The first main back pressure pocket 1315a may
form pressure lower than pressure formed in the second
main back pressure pocket 1315b, for example, form in-
termediate pressure between suction pressure and dis-
charge pressure. In other words, oil (refrigerant oil) may
pass through a fine passage between a first main bearing
protrusion 1316a to be described later and the upper sur-
face of the roller 134 so as to be introduced into the main
back pressure pocket 1315a. The first main back pres-
sure pocket 1315a may be formed in the range of a com-
pression chamber forming intermediate pressure in the
compression space V. Accordingly, the first main back
pressure pocket 1315a maintains first intermediate pres-
sure.
[0077] The second main back pressure pocket 1315b
forms pressure higher than pressure formed in the first
main back pressure pocket 1315a, for example, forms
discharge pressure or second intermediate pressure be-
tween the first intermediate pressure close to the dis-
charge pressure and the discharge pressure. In other
words, as the inner circumferential surface of the second
main back pressure pocket 1315b is completely or par-
tially open toward the main bearing hole 1312a of the
main bearing 131, such that oil introduced into the main
bearing hole 1312a through the first oil supply hole 126a
can be introduced into the second main back pressure
pocket 1315b without substantial decompression. The

second main back pressure pocket 1315b may be formed
in the range of a compression chamber forming dis-
charge pressure or substantial discharge pressure in the
compression space V. Accordingly, the second main
back pressure pocket 1315b maintains the discharge
pressure or the second intermediate pressure close to
the discharge pressure.
[0078] The third main back pressure pocket 1315a
forms pressure higher than pressure formed in the sec-
ond main back pressure pocket 1315b, for example,
forms super discharge pressure higher than the dis-
charge pressure. In other words, the inner circumferential
surface of the third main back pressure pocket 1315c is
closed by being spaced apart from the main bearing hole
1312a, and at the same time, the third main back pres-
sure pocket 1315c is isolated from the inner space of the
casing. The third main back pressure pocket 1315c may
be formed in the range of a compression chamber form-
ing discharge pressure in the compression space V. Ac-
cordingly, the third main back pressure pocket 1315c
maintains the super discharge pressure higher than the
discharge pressure. The third main back pressure pocket
1315c will be described later together with a third sub
back pressure pocket 1325c to be described later.
[0079] In addition, a first main bearing protrusion
1316a, a second main bearing protrusion 1316b, and a
third main bearing protrusion 1316c may be formed on
inner circumferential sides of the first main back pressure
pocket 1315a, the second main back pressure pocket
1315b, and the third main back pressure pocket 1315c,
respectively, in a manner of extending from the main
bearing surface 1312b of the main bush potion 1312.
Accordingly, the first main back pressure pocket 1315a,
the second main bearing protrusion 1316b, and the third
main back pressure pocket 1315c can be sealed from
outside and simultaneously the rotating shaft 123 can be
stably supported.
[0080] The first main bearing protrusion 1316a, the
second main bearing protrusion 1316b, and the third
main bearing protrusion 1316c may have the same height
or different heights.
[0081] For example, when the first main bearing pro-
trusion 1316a, the second main bearing protrusion
1316b, and the third main bearing protrusion 1316c have
the same height, an oil communication groove (not illus-
trated) or an oil communication hole (not illustrated) may
be formed on an end surface of the second main bearing
protrusion 1316b such that inner and outer circumferen-
tial surfaces of the second main bearing protrusion 1316b
can communicate with each other. Accordingly, high-
pressure oil (refrigerant oil) flowing into the main bearing
surface 1312b can be introduced into the second main
back pressure pocket 1315b through the oil communica-
tion groove (not illustrated) or the oil communication hole
(not illustrated).
[0082] On the other hand, when the first main bearing
protrusion 1316a, the second main bearing protrusion
1316b, and the third main bearing protrusion 1316b have
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different heights, the height of the second main bearing
protrusion 1316b may be lower than the height of the first
main bearing protrusion 1316a and the height of the third
main bearing protrusion 1316c. Accordingly, high-pres-
sure oil (refrigerant oil) flowing into the main bearing hole
1312a can be introduced into the second main back pres-
sure pocket 1315b by flowing over the second main bear-
ing protrusion 1316b.
[0083] Referring to FIGS. 1 to 3, the sub bearing 132
may be coupled to a lower end of the cylinder 133 in a
close contact manner. Accordingly, the sub bearing 132
defines a lower surface of the compression space V, and
supports a lower surface of the roller 134 in the axial
direction and at the same time supports a lower portion
of the rotating shaft 123 in the radial direction.
[0084] The sub bearing 132 may include a sub plate
potion 1321 and the sub bush portion 1322. The sub plate
portion 1321 covers a lower part of the cylinder 133 to
be coupled to thereto, and the sub bush portion 1322
axially extends from a center of the sub plate portion 1321
toward the lower shell 112 so as to support the lower
portion of the rotating shaft 123.
[0085] The sub plate portion 1321 may have a disk
shape like the main plate portion 1311, and an outer cir-
cumferential surface of the sub plate portion 1321 may
be spaced apart from the inner circumferential surface
of the intermediate shell 111.
[0086] A sub back pressure pocket 1325 may be
formed on an upper surface of both axial side surfaces
of the sub plate portion 1321, namely, a sub sliding sur-
face 1321a of the sub plate portion 1321 facing the lower
surface of the roller 134, to correspond to the main back
pressure pocket 1315. The sub back pressure pocket
1325 may be provided by one in number or may be pro-
vided in plurality. In this embodiment, as illustrated in
FIGS. 2 and 3, a plurality of sub back pressure pockets
1325a, 1325b, and 1325c may be disposed at preset
distances along the circumferential direction.
[0087] For example, the sub back pressure pocket
1325 may include a first sub back pressure pocket 1325a,
a second sub back pressure pocket 1325b, and a third
sub back pressure pocket along the rotational direction
of the roller 134 on the basis of the reference point P.
These first sub back pressure pocket 1325a, second sub
back pressure pocket 1325b, and third sub back pressure
pocket 1325c may be formed to symmetric to the first
main back pressure pockets 1315a, the second main
back pressure pocket 1315b, and the third main back
pressure pocket 1315c, respectively, based on the roller
134.
[0088] In other words, the first sub back pressure pock-
et 1325a and the first main back pressure pocket 1315a
may be symmetric to each other, the second sub back
pressure pocket 1325b and the second main back pres-
sure pocket 1315b may be symmetric to each other, and
the third sub back pressure pocket 1325c and the third
main back pressure pocket 1315c may be symmetric to
each other. Accordingly, a first sub bearing protrusion

1326a may be formed on an inner circumferential side
of the first sub back pressure pocket 1325a, a second
sub bearing protrusion 1326b on an inner circumferential
side of the second sub back pressure pocket 1325b, and
a third sub bearing protrusion 1326c on an inner circum-
ferential side of the third sub back pressure pocket 1325c,
respectively.
[0089] A description of the first sub back pressure
pocket 1325a, the second sub back pressure pocket
1325b, and the third sub back pressure pocket 1325c will
be replaced with the description of the first main back
pressure pocket 1315b, the second main back pressure
pocket 1315b, and the third main back pressure pocket
1315c. Also, a description of the first sub bearing protru-
sion 1326a, the second sub bearing protrusion 1326b,
and the third sub bearing protrusion 1326c will be re-
placed with the description of the first main bearing pro-
trusion 1316b, the second main bearing protrusion
1315b, and the third main bearing protrusion 1316c.
[0090] However, in some cases, the first sub back
pressure pocket 1325a, the second sub back pressure
pocket 1325b, and the third sub back pressure pocket
1325c may be asymmetric to the first main back pressure
pocket 1315a, the second main back pressure pocket
1315b, and the third main back pressure pocket 1315c,
respectively, based on the roller 134. For example, the
first sub back pressure pocket 1325a may be deeper than
the first main back pressure pocket 1315a, the second
sub back pressure pocket 1325b deeper than the second
main back pressure pocket 1315b, and the third sub back
pressure pocket 1325c deeper than third main back pres-
sure pocket 1315c, respectively.
[0091] The third sub back pressure pocket 1325c forms
pressure higher than pressure formed in the second sub
back pressure pocket 1325b, that is, super discharge
pressure, like the third main back pressure pocket 1315c.
The third sub back pressure pocket 1325c will be de-
scribed later together with the third main back pressure
pocket 1315c.
[0092] Although not illustrated, only one of the main
back pressure pocket [1315a, 1315b, 1315c] and the sub
back pressure pocket [1325a, 1325b, 1325c] may be
formed. In this case, the sub back pressure pockets
[1325a, 1325b, 1325c] relatively adjacent to the oil stor-
age space may be formed.
[0093] In addition, the second back pressure hole 138b
described above is formed in the sub bush portion 1322.
For example, one end of the second back pressure hole
138b may be open toward the inner circumferential sur-
face of the sub bush portion 1322 to communicate with
the first back pressure hole 138a of the rotating shaft
123, and another end of the second back pressure hole
138b may be open toward a bottom surface of the third
sub back pressure pocket 1325c to communicate with
the third sub back pressure pocket 1325c. Accordingly,
oil that flows inward between the outer circumferential
surface of the rotating shaft 123 and the inner circumfer-
ential surface of the sub bush portion 1322 through the
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first back pressure hole 138a is directly introduced into
the third sub back pressure pocket 1325c through the
second back pressure hole 138b. The oil forms super
discharge pressure together with a corresponding back
pressure chamber 1344 in the third sub back pressure
pocket 1325c, which is almost closed except for the sec-
ond back pressure hole 138b, when the vane 135 passing
through the third sub back pressure pocket 1325c moves
backward. This will be described again later.
[0094] Meanwhile, the discharge port 1313 may be
formed in the main bearing 131 as described above. How-
ever, the discharge port 1313 may be formed in the sub
bearing 132, formed in each of the main bearing 131 and
the sub bearing 132, or formed by penetrating between
inner and outer circumferential surfaces of the cylinder
133. This implementation describes an example in which
the discharge ports 1313 are formed in the main bearing
131.
[0095] The discharge port 1313, as aforementioned,
may be provided in plurality 1313a, 1313b, and 1313c
disposed at preset distances along a compression-pro-
ceeding direction (or the rotational direction of the roller),
and the plurality of discharge ports 1313a, 1313b, and
1313c may be disposed at preset distances in the cir-
cumferential direction, namely, the rotational direction of
the roller 134.
[0096] In addition, the plurality of discharge ports
1313a, 1313b, and 1313c may be formed individually,
but may be formed as pairs, as illustrated in this imple-
mentation. For example, starting from a discharge port
which is the most adjacent to the proximal portion 1332a,
the first discharge port 1313a, the second discharge port
1313b, and the third discharge port 1313c of the dis-
charge port 1313 may be sequentially arranged. Accord-
ingly, as the compression space V approaches the ref-
erence point P, a discharge area of the discharge port
1313 can be secured even if a distance between the inner
circumferential surface 1332 of the cylinder 133 and the
outer circumferential surface 1342 of the roller 134 de-
creases. This can allow smooth discharge of compressed
refrigerant and suppress overcompression and/or pres-
sure pulsation.
[0097] Although not illustrated, when vane slots 1343a,
1343b, and 1343c to be described later are formed at
unequal intervals, a circumferential length of each com-
pression chamber V1, V2, V3 may be different, and the
plurality of discharge ports may communicate with one
compression chamber or one discharge port may com-
municate with the plurality of compression chambers.
[0098] Referring to FIGS. 1 to 3, the cylinder 133 ac-
cording to this implementation may be in close contact
with a lower surface of the main bearing 131 and be cou-
pled 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.
[0099] The cylinder 133 may be formed in an annular
shape having a hollow space in its center to define the
compression space V. The hollow space may be sealed

by the main bearing 131 and the sub bearing 132 to define
the compression space V, and the roller 134 to be de-
scribed later may be rotatably coupled to the compres-
sion space V.
[0100] The cylinder 133 may be provided with a suction
port 1331 penetrating from an outer circumferential sur-
face to an inner circumferential surface thereof. However,
the suction port may alternatively be formed through the
main bearing 131 or the sub bearing 132.
[0101] The suction port 1331 may be formed at one
side of the reference point P to be described later in the
circumferential direction. The discharge port 1313 de-
scribed above may be formed through the main bearing
131 at another side of the reference point P in the cir-
cumferential direction that is opposite to the suction port
1331.
[0102] The inner circumferential surface 1332 of the
cylinder 133 may be formed in an elliptical shape. The
inner circumferential surface 1332 of the cylinder 133
according to this implementation may be formed in an
asymmetric elliptical shape in which a plurality of ellipses,
for example, four ellipses having different major and mi-
nor ratios are combined to have two origins.
[0103] In detail, the inner circumferential surface 1332
of the cylinder 133 according to the embodiment may be
defined to have a first origin O that is a center of the roller
134 or a center of rotation of the roller 134 (an axial center
or a diameter center of the cylinder) and a second origin
O’ biased from the first origin O toward the reference
point P.
[0104] An X-Y plane formed around the first origin O
may define a third quadrant Q3 and a fourth quadrant
Q4, and an X-Y plane formed around the second origin
O’ may define a first quadrant Q1 and a second quadrant
Q2. The third quadrant Q3 may be formed by a third el-
lipse, the fourth quadrant Q4 may be formed by a fourth
ellipse, the first quadrant Q1 may be formed by the first
ellipse, and the second quadrant Q2 may be formed by
the second ellipse.
[0105] In addition, the inner circumferential surface
1332 of the cylinder 133 may include a proximal portion
1332a, a remote portion 1332b, and a curved portion
1332c. The proximal portion 1332a is a portion closest
to the outer circumferential surface 1341 (or the center
of rotation) of the roller 134, the remote portion 1332b is
a portion farthest away from the outer circumferential sur-
face 1342 of the roller 134, and the curved portion 1332c
is a portion connecting the proximal portion 1332a and
the remote portion 1332b.
[0106] The proximal portion 1332a may also be defined
as the reference point P, and the first quadrant Q1 and
the fourth quadrant Q4 may be divided based on the prox-
imal portion 1332a. The suction port 1331 may be formed
in the first quadrant Q1 and the discharge port 1313 may
be formed in the fourth quadrant Q4, based on the prox-
imal portion 1332a. Accordingly, when the vane 1351,
1352, 1353 passes the reference point P, a compression
surface of the roller 134 in the rotational direction may
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receive suction pressure as low pressure but an opposite
compression rear surface may receive discharge pres-
sure as high pressure. Then, while passing the reference
point P, the roller 134 may receive the greatest fluctuating
pressure between a front surface 1351 a, 1352a, 1353a
of each vane 1351, 1352, 1353 that comes in contact
with the inner circumferential surface of the cylinder 133
and a rear surface 1351b, 1352b, 1353b of each vane
1351, 1352, 1353 that faces the back pressure chamber
1344a, 1344b, 1344c. This may cause tremor of the vane
1351, 1352, 1353 significantly.
[0107] Referring to FIGS. 1 to 3, the roller 134 accord-
ing to the implementation may be rotatably disposed in
the compression space V of the cylinder 133, and the
plurality of vanes 1351, 1352, 1353 to be explained later
may be inserted in the roller 134 at predetermined inter-
vals along the circumferential direction. Accordingly, the
compression space V may be partitioned into as many
compression chambers as the number of the plurality of
vanes 1351, 1352, and 1353. This implementation illus-
trates an example in which the plurality of vanes 1351,
1352, and 1353 are three and thus the compression
space V is partitioned into three compression chambers
V1, V2, and V3.
[0108] As described above, the roller 134 may extend
integrally from the rotating shaft 123 or may be manu-
factured separately from the rotating shaft 123 and then
post-assembled to the rotating shaft 123. This implemen-
tation will be described based on an example in which
the roller is post-assembled to the rotating shaft 123.
[0109] However, even when the roller 134 extends in-
tegrally from the rotating shaft 123, the rotating shaft 123
and the roller 134 may be formed similarly to those in this
implementation, and the basic operating effects thereof
may also be substantially the same as those of this im-
plementation. However, when the roller 134 is post-as-
sembled to the rotating shaft 123 as in this implementa-
tion, the roller 134 may be formed of a material different
from the rotating shaft 123, for example, a material lighter
than that of the rotating shaft 123. This can facilitate
processing of the roller body 134, and simultaneously
reduce a weight of a rotating body including the roller
134, thereby enhancing efficiency of the compressor.
[0110] The roller 134 according to this implementation
may be formed as a single body, that is, an integral roller
having one roller body (no reference numeral). However,
the roller 134 may not be necessarily formed as the in-
tegral roller. For example, the roller 134 may be formed
as a separable roller that is separated into a plurality of
roller bodies (no reference numeral). This will be de-
scribed later in another implementation. In this implemen-
tation, an integral roller 134 configured as a single body
will be described as an example.
[0111] Referring to FIGS. 1 to 3, the roller 134 accord-
ing to the implementation may be formed in an annular
shape with a shaft hole 1341 at the center thereof. For
example, the roller 134 may have inner and outer circum-
ferential surfaces, and the inner and outer circumferential

surfaces of the roller 134 may be formed in a circular
shape. However, the inner circumferential surface of the
roller 134 may be formed as a continuous surface, where-
as the outer circumferential surface of the roller 134 may
be formed as a discontinuous surface due to an open
surface of the vane slot 1343 disposed thereon. The vane
slot 1343 may be provided by one in number or may be
provided in plurality. This embodiment illustrates an ex-
ample in which a plurality of vane slots 1343a, 1343b,
and 1343c are formed at preset distances in the circum-
ferential direction. Accordingly, the outer circumferential
surface of the roller 134 may be formed to have discon-
tinuous surfaces as many as the number of vane slots
1343a, 1343b, and 1343c.
[0112] Also, the rotation center Or of the roller 134 is
coaxially located with an axial center (no reference nu-
meral) of the rotating shaft 123, and the roller 134 rotates
concentrically with the rotating shaft 123. However, as
described above, as the inner circumferential surface
1332 of the cylinder 133 is formed in the asymmetric el-
liptical shape biased in a specific direction, the rotation
center Or of the roller 134 may be eccentrically disposed
with respect to an outer diameter center Oc of the cylinder
133. Accordingly, the outer circumferential surface 1342
of one side of the roller 134 is substantially brought into
contact with the inner circumferential surface 1332 of the
cylinder 133, precisely, the proximal portion 1332a,
thereby defining the reference point P.
[0113] The reference point P may be formed in the
proximal portion 1332a as described above. Accordingly,
an imaginary line passing through the reference point P
may correspond to a minor axis of an elliptical curve de-
fining the inner circumferential surface 1332 of the cylin-
der 133.
[0114] In detail, the roller 134 may have the plurality
of vane slots 1343a, 1343b, and 1343c, into which the
vanes 1351, 1352, and 1353 to be described later are
slidably inserted, respectively. The plurality of vane slots
1343a, 1343b, and 1343c may be formed at preset inter-
vals along the circumferential direction. The outer cir-
cumferential surface 1342 of the roller 134 may have
open surfaces that are open in the radial direction. A back
pressure chamber 1344 (1344a, 1344b, and 1344c),
which will be described later, may be formed in inner end
portions that are opposite to the open surfaces, so as to
have a closed shape in the radial direction.
[0115] The plurality of vane slots 1343a, 1343b, and
1343c may be defined as a first vane slot 1343a, a second
vane slot 1343b, and a third vane slot 1343c along a
compression-progressing direction (the rotational direc-
tion of the roller). The first vane slot 1343a, the second
vane slot 1343b, and the third vane slot 1343c may be
formed at uniform or non-uniform intervals along the cir-
cumferential direction.
[0116] For example, each of the vane slots 1343a,
1343b, and 1343c may be inclined by a preset angle with
respect to the radial direction, so as to secure a sufficient
length of each of the vanes 1351, 1352, and 1353. Ac-
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cordingly, when the inner circumferential surface 1332
of the cylinder 133 is formed in the asymmetric elliptical
shape, even if a distance from the outer circumferential
surface 1342 of the roller 134 to the inner circumferential
surface 1332 of the cylinder 133 increases, the separa-
tion of the vanes 1351, 1352, and 1353 from the vane
slots 1343a, 1343b, and 1343c can be suppressed, which
may result in enhancing the design freedom for the inner
circumferential surface 1332 of the cylinder 133 as well
as that of the roller 134.
[0117] A direction in which the vane slots 1343a,
1343b, and 1343c are inclined may be a reverse direction
to the rotational direction of the roller 134. That is, the
front surfaces 1351a, 1352a, and 1353a of the vanes
1351, 1352, and 1353 in contact with the inner circum-
ferential surface 1332 of the cylinder 133 may be tilted
toward the rotational direction of the roller 134. This may
be preferable in that a compression start angle can be
formed ahead in the rotational direction of the roller 134
so that compression can start quickly.
[0118] The back pressure chamber 1344 is formed in
a central portion of the roller 134, that is, in an inner end
of the vane slot 1343. The back pressure chamber 1344
extends laterally from the vane slot 1343. Accordingly,
the back pressure chamber 1344 communicates with the
vane slot 1343 to form a kind of back pressure space to
support the vane 135 slidably inserted into the vane slot
1343 toward the inner circumferential surface 1332 of
the cylinder 133.
[0119] The back pressure chamber 1344 is formed as
many as the number of vane slots 1343. The back pres-
sure chamber 1344 according to the embodiment in-
cludes three back pressure chambers 1344a, 1344b, and
1344c, like the vane slots 1343a, 1343b, and 1343c, and
the three back pressure chambers 1344a 1344b, and
1344c are formed in one-to-one correspondence with the
three vane slots 1343a, 1343b, and 1343c.
[0120] The plurality of back pressure chambers 1344a,
1344b, and 1344c may accommodate oil (or refrigerant)
of discharge pressure or intermediate pressure toward
the rear sides of the vanes 1351, 1352, and 1353, that
is, rear surfaces 1351c, 1352c, and 1353c of the vanes
1351, 1352, 1353. The vanes 1351, 1352, and 1353 may
be pressed toward the inner circumferential surface of
the cylinder 133 by the pressure of the oil (or refrigerant).
Hereinafter, a direction toward the inner circumferential
surface of the cylinder based on a motion direction of the
vane may be defined as the front, and an opposite side
to the direction may be defined as the rear.
[0121] Although not illustrated, the plurality of vane
slots 1343a, 1343b, and 1343c may be formed in the
radial direction, that is, radially with respect to the rotation
center Or of the roller 134. Operating effects to be ob-
tained by the configuration are similar to those in the fol-
lowing implementation in which the plurality of vane slots
1343a, 1343b, and 1343c are inclined with respect to the
rotation center Or of the roller 134, which will be described
later, so a description thereof will be replaced with a de-

scription of the implementation to be given later.
[0122] The plurality of back pressure chamber 1342a,
1342b, and 1342c may be hermetically sealed by the
main bearing 131 and the sub bearing 132. In other
words, the back pressure chambers 1344a, 1344b, and
1344c may independently communicate with the back
pressure pockets 1315 and 1325 and may also commu-
nicate with each other by the back pressure pockets 1315
and 1325. In this embodiment, an example in which some
back pressure chambers 1344 communicate with each
other by other back pressure pockets 1315 and 1325 is
illustrated.
[0123] Specifically, as each of the plurality of back
pressure chambers 1344a, 1344b, and 1344c penetrates
in the axial direction, one end of each of the back pressure
chambers 1344a, 1344b, and 1344c in the axial direction
communicates with the main back pressure pocket
1315a, 1315b, 1315c and another end of each of the
back pressure chambers 1344a, 1344b, and 1344c in
the axial direction communicates with the sub back pres-
sure pocket 1325a, 1325b, 1325c. Accordingly, oil that
passes through both of the back pressure pockets 1315
and 1325 is filled in each of the back pressure chambers
1344a, 1344b, and 1344c. Accordingly, theoretically, in-
ternal pressure (back pressure) of the back pressure
chamber 1344 may be understood to be the same as
internal pressure of each back pressure pocket 1315 and
1325. Hereinafter, the back pressure may also be de-
scribed as pressure of the back pressure chamber 1344
and pressure of the back pressure pockets 1315 and
1325.
[0124] Referring to FIGS. 1 to 3, the vane 135 accord-
ing to the embodiment may be provided in plurality to be
individually inserted into the plurality of vane slots 1343a,
1343b, and 1343c. In other words, the plurality of vanes
1351, 1352, and 1353 may be slidably inserted into the
respective vane slots 1343a, 1343b, and 1343c. Accord-
ingly, the plurality of vanes 1351, 1352, and 1353 may
have substantially the same shape as the respective
vane slots 1343a, 1343b, and 1343c.
[0125] For example, the plurality of vanes 1351, 1352,
1353 may be defined as a first vane 1351, a second vane
1352, and a third vane 1353 along the rotational direction
of the roller 134. The first vane 1351 may be inserted into
the first vane slot 1343a, the second vane 1352 into the
second vane slot 1343b, and the third vane 1353 into the
third vane slot 1343c, respectively.
[0126] The plurality of vanes 1351, 1352, and 1353
may have substantially the same shape. For example,
the plurality of vanes 1351, 1352, and 1353 may each
be formed in a substantially rectangular parallelepiped
shape, and the front surfaces 1351a, 1352a, 1353a of
the vanes 1351, 1352, and 1353 in contact with the inner
circumferential surface 1332 of the cylinder 133 may be
curved in the circumferential direction. Accordingly, the
front surfaces 1351a, 1352a, and 1353a of the vanes
1351, 1352, and 1353 can come into line-contact with
the inner circumferential surface 1332 of the cylinder 133,
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thereby reducing friction loss.
[0127] Hereinafter, an operation of the vane rotary
compressor with a hybrid cylinder will be described.
[0128] That is, when power is 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.
[0129] The plurality of vanes 1351, 1352, and 1353 are
drawn out from the respective vane slots 1343a, 1343b,
and 1343c by centrifugal force generated by the rotation
of the roller 134, so as to be brought into contact with the
inner circumferential surface 1332 of the cylinder 133.
[0130] Then, the compression space V of the cylinder
133 is divided into compression chambers (including a
suction chamber or discharge chamber) V1, V2, and V3,
which are as many as the number of vanes 1351, 1352,
and 1353, by the plurality of vanes 1351, 1352, and 1353.
[0131] Each of the compression chambers V1, V2, and
V3 changes in volume by the shape of the inner circum-
ferential surface 1332 of the cylinder 133 and the eccen-
tricity of the roller 134 while moving along the rotation of
the roller 134. Refrigerants suctioned into the respective
compression chambers V1, V2, and V3 are 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 respective discharge ports
1313a, 1313b, and 1313c. This series of processes is
repeated.
[0132] At this time, the refrigerant compressed in each
compression chamber generates gas reaction force and
pushes the vane 1351, 1352, 1353 drawn out from the
roller 134 toward the inside of the vane slot, but this gas
reaction force is offset by centrifugal force generated by
the rotation of the roller 134 and back pressure of the
back pressure chamber 1344a, 1344b, 1344c supporting
the rear surface 1351b, 1351b, 1351c of the vane 1351,
1352, 1353. Then, the front surface 1351a, 1352a, 1353a
of the vane 1351, 1352, 1353 is kept in contact with the
inner circumferential surface 1332 of the cylinder 133,
thereby suppressing leakage between the compression
chambers V1, V2, and V3.
[0133] However, as described above, in the vane ro-
tary compressor according to the implementation, the
front surfaces 1351a, 1352a, and 1353a of the vanes
1351, 1352, 1353 may simultaneously receive compres-
sion pressure and suction pressure in a section from the
reference point P between the cylinder 133 and the roller
134 and the suction port 1331. For this reason, each of
the vanes 1351, 1352, and 1353 may be more trembled
in the section than in other sections due to pressure im-
balance. The trembling of the vanes 1351, 1352, and
1353 may cause leakage between the compression
chambers and hitting noise and vibration between the
cylinder 1333 and each of the vanes 1351, 1352, and
1353. In addition, the inner circumferential surface 1332
of the cylinder 133 or the front surfaces 1351a, 1352a,

and 1353a of the vanes 1351, 1352, and 1353 may be
worn, which may aggregate suction loss and compres-
sion loss.
[0134] Accordingly, in this embodiment, the pressure
of the back pressure pocket 1315, 1325 for pressing the
vane 135 toward the inner circumferential surface 1332
of the cylinder 133 can be formed in various ways so that
the vane 135 is stably supported toward the cylinder 133.
In particular, the back pressure pockets 1315 and 1325
in the vicinity of the reference point P can maintain dis-
charge pressure or pressure higher than the discharge
pressure, so as to prevent the vane 135 passing through
the vicinity of the reference point P from being pushed
due to insufficient back pressure, thereby effectively sup-
pressing chattering of the vane 135.
[0135] FIG. 4 is an exploded perspective view of a sub
bearing and a rotating shaft in FIG. 2, FIG. 5 is an as-
sembled planar view of FIG. 4, FIG. 6 is a sectional view
taken along the line "IX-IX" of FIG. 5, FIG. 7 is a sectional
view taken along the line "X-X" of FIG. 5, and FIG. 8 is
a perspective view illustrating another embodiment of a
communication groove of FIG. 2.
[0136] Referring back to FIGS. 1 to 3, the main back
pressure pocket 1315 and the sub back pressure pocket
1325 may be formed in the main bearing 131 and the
sub bearing 132, respectively. Each of the main back
pressure pocket 1315 and the sub back pressure pocket
1325 may include a plurality of back pressure pockets
[1315a, 1315b, and 1315c], [1325a, 1325b, 1325c] each
having different pressure in the circumferential direction.
[0137] For example, the number of each of the main
back pressure pocket 1315 and the sub back pressure
pocket 1325 may be three [1315a, 1315b, 1315c],
[1325a, 1325b, 1325c]. These three back pressure pock-
ets [1315a, 1315b, 1315c], [1325a, 1325b, 1325c] may
form first intermediate pressure, second intermediate
pressure (or first discharge pressure), and super dis-
charge pressure (or second discharge pressure), respec-
tively.
[0138] Although not illustrated, each of the main back
pressure pocket 1315 and the sub back pressure pocket
1325 may be more than three in number. However, even
in this case, each of the back pressure pockets may be
formed to have different pressure along the rotational
direction of the roller 134, for example, gradually higher
pressure along the rotational direction of the roller 134
based on the reference point P.
[0139] As described above, since the main back pres-
sure pocket 1315 and the sub back pressure pocket 1325
are formed to correspond to each other based on the
roller 134 except for a back pressure passage portion
138, which will be described later, the sub back pressure
pocket 1325 will be mainly described, and a description
of the main back pressure pocket 1315 will be replaced
with the description of the sub back pressure pocket
1325.
[0140] Referring to FIGS. 4 and 5, the sub back pres-
sure pocket 1325 may include a first sub back pressure
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pocket 1325a, a second sub back pressure pocket
1325b, and a third sub back pressure pocket 1325c. The
first sub back pressure pocket 1325a, the second sub
back pressure pocket 1325b, and the third sub back pres-
sure pocket 1325c may be sequentially disposed, based
on the reference point P as a starting point, at preset
distances in the rotational direction of the roller 134.
[0141] For example, in the compression space V, the
first sub back pressure pocket 1325a may be formed in
a region forming pressure between suction pressure and
intermediate pressure, the second sub back pressure
pocket 1325b in a region forming pressure between in-
termediate pressure and discharge pressure, and the
third sub back pressure pocket 1325c in a region forming
discharge pressure or super discharge pressure, respec-
tively. Accordingly, the first sub back pressure pocket
1325a forms first intermediate pressure, the second sub
back pressure pocket 1325b forms second intermediate
pressure (or first discharge pressure) higher than the first
intermediate pressure, and the third sub back pressure
pocket 1325c forms super discharge pressure (or second
discharge pressure) higher than the second intermediate
pressure.
[0142] The first sub back pressure pocket 1325a may
be structurally formed as an almost closed space. For
example, an inner circumferential side of the first sub
back pressure pocket 1325a is blocked by the first sub
bearing protrusion 1326a to be almost isolated from the
inner space 110a of the casing 110. Accordingly, pres-
sure of oil flowing into the first sub back pressure pocket
1325a over the first sub bearing protrusion 1326a is low-
ered to the first intermediate pressure.
[0143] In addition, as an outer circumferential side of
the first sub back pressure pocket 1325a is disposed in
a relatively low suction pressure and first intermediate
pressure region, the oil in the first sub back pressure
pocket 1325a may leak into the compression space V
through a gap between the sub bearing 132 and the roller
134. Accordingly, the first sub back pressure pocket
1325a has a widest pocket volume while its pocket pres-
sure (back pressure) is lowest first intermediate pressure.
Hereinafter, the fact that a back pressure pocket forms
a closed space does not mean a completely sealed
closed space, and a case in which a passage communi-
cating with the back pressure pocket is not specifically
provided will be described as a closed space for conven-
ience. Therefore, a case in which a communication pas-
sage communicating with a back pressure pocket such
as the second sub back pressure pocket 1325b to be
described later is specifically provided will be described
as an open space for convenience.
[0144] The second sub back pressure pocket 1325b
may be formed as an open space. For example, an inner
circumferential side of the second sub back pressure
pocket 1325b has a second sub bearing protrusion 1326b
with a low height or a communication passage (no refer-
ence numeral given), so that the rotating shaft 123 is
open to the inner space 110a of the casing 110 through

the oil supply passage 125. Accordingly, the second sub
back pressure pocket 1325b defines an open space while
forming the second intermediate pressure (or first dis-
charge pressure) higher than the first intermediate pres-
sure.
[0145] The third sub back pressure pocket 1325c may
be formed as a semi-closed space. For example, an inner
circumferential side of the third sub back pressure pocket
1325c may be blocked by a third sub bearing protrusion
1326c to be closed from the inner space 110a of the
casing 110. However, since the third sub back pressure
pocket 1325c, as described above, communicates direct-
ly with the oil supply passage 125 of the rotating shaft
123 through the back pressure passage portion 138 to
be described later, it does not structurally define a com-
pletely closed space with respect to the inner space 110a
of the casing 110.
[0146] However, since the third sub back pressure
pocket 1325c is formed in a discharge pressure region
and the back pressure passage portion has a small inner
diameter even if the inner circumferential side is blocked
by the third sub bearing protrusion 1326c, the third sub
back pressure pocket 1325c may be understood as a
substantially closed space. Accordingly, the third sub
back pressure pocket 1325c defines a semi-closed space
while forming the super discharge pressure (second dis-
charge pressure) higher than the second intermediate
pressure (or first discharge pressure).
[0147] Referring to FIGS. 4 to 7, a volume of the third
sub back pressure pocket 1325c according to the em-
bodiment may be smaller than a volume of the first sub
back pressure pocket 1325a as well as a volume of the
second sub back pressure pocket 1325b. Accordingly, it
may be advantageous in that internal pressure of the
third sub back pressure pocket 1325c is formed to be
higher than internal pressure of the second sub back
pressure pocket 1325b.
[0148] The first sub back pressure pocket 1325a may
have a longest arcuate length L1 and the third sub back
pressure pocket 1325c may have a shortest arcuate
length L3. In other words, the arcuate length L3 of the
third sub back pressure pocket 1325c may be shorter
than the arc length L1 of the first sub back pressure pock-
et 1325a, and shorter than or equal to an arcuate length
L2 of the second sub back pressure pocket 1325b. This
can suppress an excessive increase in section in which
the vane 135 receives back pressure of super discharge
pressure. Accordingly, chattering between the vane 135
and the cylinder 133, which occurs in the vicinity of the
reference point P, can be suppressed while an increase
in friction loss in the section can effectively be prevented.
[0149] For example, if the reference point P is 0°, the
first sub back pressure pocket 1325a may have a section
from approximately 0° to 150°, the second sub back pres-
sure pocket 1325b may have a section from approximate-
ly 160° to 260°, and the third sub back pressure pocket
1325c may have a section from approximately 270° to
350°. Then, even in the case where the vane 135 or the
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vane slot 1343 is inclined by a preset angle with respect
to a radial direction passing through the center of rotation
Or of the roller 134 as in the embodiment, the back pres-
sure chamber 1344 to which the vane 135 belongs com-
municates with the third sub back pressure pocket 1325c
while the corresponding vane 135 passes through the
reference point P. Accordingly, the rear surface 1351b,
1352b, 1353b of the corresponding vane 135 receives
the pressure of the third sub back pressure pocket 1325c,
that is, the back pressure corresponding to the super
discharge pressure, and thus the front surface 1351a,
1352a, 1353a of the vane 135 overcomes the high dis-
charge pressure in the vicinity of the reference point P
so as to be brought into close contact with the inner cir-
cumferential surface 1332 of the cylinder 133.
[0150] Referring to FIGS. 6 and 7, a radial width (here-
after, also referred to as a width) (no reference numeral
given) of the third sub back pressure pocket 1325c may
be smaller than radial widths (no reference numeral giv-
en) of the other sub back pressure pocket 1325a, 1325b,
and an axial depth (hereinafter, also referred to as a
depth) H3 of the third sub back pressure pocket 1325c
may be smaller than axial depths H1 and H2 of the other
sub back pressure pockets 1325a and 1325b. In addition,
a length L3 and/or a width (no reference numeral given)
and/or depth H3 of the third sub back pressure pocket
1325c of the third sub back pressure pocket 1325c may
be smaller than lengths L1 and L2 and/or widths (no ref-
erence numeral given) and/or depths H1 and H2 of the
other back pressure packets 1325a and 1325b. This em-
bodiment illustrates an example in which the length L3,
width (no reference numeral given), and depth H3 of the
third sub back pressure pocket 1325c is smaller than of
the lengths L1 and L2, widths (no reference numeral giv-
en), and depths H1 and H2 of the other sub back pressure
pockets 1325a and 1325b.
[0151] Accordingly, the volume of the third sub back
pressure pocket 1325c may be smaller than the volume
of the first sub back pressure pocket 1325a as well as
the volume of the second sub back pressure pocket
1325b. This can be advantageous in terms of maintaining
the pressure of the third sub back pressure pocket 1325c
to be higher than the internal pressure of the first sub
back pressure pocket 1325a as well as the internal pres-
sure of the second sub back pressure pocket 1325b.
[0152] Although not illustrated, it is not always neces-
sary that the length L3, width (no reference numeral giv-
en), and depth H3 of the third sub back pressure pocket
1325c is smaller than of the lengths L1 and L2, widths
(no reference numeral given), and depths H1 and H2 of
the other sub back pressure pockets 1325a and 1325b.
For example, the length L3, width (no reference numeral
given) and depth H3 of the third sub back pressure pocket
1325c may be equal to or slightly larger than at least the
length L2, width (no reference numeral given), and depth
H2 of the neighboring second sub back pressure pocket
1325b.
[0153] Even in this case, the inner circumferential side

of the second sub back pressure pocket 1325b is open
or has a communication passage (no reference numeral
given) so as to define a so-called open space. On the
other hand, the third sub back pressure pocket 1325c
communicates with the inner space 110a of the casing
110 by the back pressure passage portion 138 to define
a semi-closed space, but as illustrated in FIG. 5, it defines
a substantially closed space because the back pressure
passage portion 138 has the small inner diameter and
the vane 135 closes it during the reciprocating motion of
the vane 135. Therefore, the pressure of the third sub
back pressure pocket 1325c can be higher than the pres-
sure of the second sub back pressure pocket 1325b.
[0154] Referring to FIGS. 4 to 7, the third sub back
pressure pocket 1325c, as described above, communi-
cates with the inner space 110a of the casing 110 through
the back pressure passage portion 138, precisely, the oil
supply passage 125 which is an internal passage of the
rotating shaft 123. Accordingly, some of oil sucked up
through the oil supply passage 125 of the rotating shaft
123 are directly introduced into the third sub back pres-
sure pocket 1325c through the back pressure passage
portion 138.
[0155] The back pressure passage portion 138 in-
cludes a first back pressure hole 138a, a second back
pressure hole 138b, and a communication groove 138c.
The first back pressure hole 138a is formed through the
rotating shaft 123, and the second back pressure hole
138b is formed through the sub bearing 132. The first
back pressure hole 138a and the second back pressure
hole 138b may communicate with each other periodically
or continuously through the communication groove 138c.
In this embodiment, an example in which the first back
pressure hole 138a and the second back pressure hole
138b communicate periodically will be described first,
and an example in which the first back pressure hole
138a and the second back pressure hole 138b commu-
nicate continuously will be described later.
[0156] Referring to FIGS. 4 and 5, the first back pres-
sure hole 138a according to this embodiment penetrates
from an inner circumferential surface of the oil supply
passage 125 constituting the inner circumferential sur-
face of the rotating shaft 123 to the outer circumferential
surface of the rotating shaft 123, and it may also be un-
derstood as a third oil supply hole. In other words, the
first oil supply hole 126a, the second oil supply hole 126b,
and the first back pressure hole 138a are disposed at
preset distances in the axial direction, as aforemen-
tioned. The first oil supply hole 126a penetrates radially
toward the main bearing hole 1312a, and each of the
second oil supply hole 126b and the first back pressure
hole 138a penetrates radially toward the sub bearing hole
1322a. The first back pressure hole 138a communicates
with the second back pressure hole 138b at a position
lower than the second oil supply hole 126b.
[0157] The first back pressure hole 138a may be pro-
vided by one in number or in plurality in the circumferen-
tial direction. In this embodiment, an example including
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the single first back pressure hole 138a is illustrated.
However, the present disclosure may be equally applied
to the case in which the plurality of first back pressure
holes 138a are disposed.
[0158] The first back pressure hole 138a may be
formed to be smaller than or equal to the first oil supply
hole 126a and/or the second oil supply hole 126b. For
example, an inner diameter D31 of the first back pressure
hole 138a may be smaller than an inner diameter D1 of
the first oil supply hole 126a and/or an inner diameter D2
of the second oil supply hole 126b within a range in which
pressure of oil passing through the back pressure pas-
sage portion 138 is not lowered. This can prevent oil suc-
tioned through the oil supply passage 125 from flowing
out excessively through the first back pressure hole 138a
before reaching the first oil supply hole 126a or the sec-
ond oil supply hole 126b, thereby suppressing an occur-
rence of oil shortage in another back pressure pocket.
[0159] As illustrated in this embodiment, the inner di-
ameter D31 of the first back pressure hole 138a is smaller
than the inner diameter D1 of the first oil supply hole 126a
and/or the inner diameter D2 of the second oil supply
hole 126b, and thus the inner diameter D1 of the first oil
supply hole 126a or the inner diameter D2 of the second
oil supply hole 126b becomes larger than the inner di-
ameter D3 of the back pressure passage portion 138.
Accordingly, the oil suctioned through the oil supply pas-
sage 125 can be sufficiently supplied to the first and sec-
ond main back pressure pockets 1315a and 1315b and
the first and second sub back pressure pockets 1325a
and 1325b through the first and second oil supply holes
126a and 126b. This can prevent in advance an occur-
rence of insufficient back pressure due to an oil shortage
in the first or second main back pressure pocket 1315a
or 1315b or the first or second sub back pressure pocket
1325a or 1325b. At the same time, an occurrence of fric-
tion loss due to an oil shortage on the main bearing sur-
face 1312b and/or the sub bearing surface 1322b can be
prevented in advance.
[0160] In addition, the first back pressure hole 138a
may be formed on the same circumference as the second
oil supply hole 126b, but may preferably be formed at a
height as different as possible from a height of the second
oil supply hole 126b. For example, the first back pressure
hole 138a may be located at a lower position than the
second oil supply hole 126b, that is, at a lower end of the
rotating shaft 123. Accordingly, the first back pressure
hole 138a is located closer to the oil storage space 110b
of the casing 110 than the second oil supply hole 126b.
[0161] Then, the oil suctioned through the oil supply
passage 125 can be introduced into the first back pres-
sure hole 138a before reaching the second oil supply
hole 126b, to be supplied to the third main back pressure
packet 1315c and the third sub back pressure pocket
1325c, other than the other back pressure pockets
1315a, 1325a, 1315b, 1325b. This can suppress the
vane 135 from being spaced apart from the cylinder 133
in the vicinity of the reference point P at the initial startup

of the compressor, thereby preventing an initial startup
failure. Accordingly, when the compressor is applied to
an air conditioning apparatus, a delay of an air condition-
ing effect can be prevented.
[0162] At the same time, when the first back pressure
hole 138a and the second oil supply hole 126b are formed
on the same circumference, the rigidity of the rotating
shaft 123 may decrease. However, as the first back pres-
sure hole 138a and the second oil supply hole 126b are
spaced apart in the axial direction, the decrease in rigidity
of the rotating shaft can be suppressed and reliability can
be enhanced.
[0163] Referring to FIGS. 4 to 7, the second back pres-
sure hole 138b according to the embodiment may be
formed through between the third sub back pressure
pocket 1325c and the inner circumferential surface of the
sub bearing 132. For example, one end of the second
back pressure hole 138b is open to a bottom surface of
the third sub back pressure pocket 1325c, and another
end of the second back pressure hole 138b is open to
the sub bearing surface 1322b defining the inner circum-
ferential surface of the sub bearing hole 1322a. Accord-
ingly, the third sub back pressure pocket 1325c can com-
municate with the first back pressure hole 138a through
the second back pressure hole 138b.
[0164] The second back pressure hole 138b may be
smaller than or equal to the first back pressure hole 138a.
For example, an inner diameter D32 of the second back
pressure hole 138b may be the same as an inner diam-
eter D31 of the first back pressure hole 138a. In other
words, the inner diameter D32 of the second back pres-
sure hole 138b may be smaller than the inner diameter
D1 of the first oil supply hole 126a and/or the inner diam-
eter D2 of the second oil supply hole 126b. Accordingly,
oil introduced into the third sub back pressure pocket
1325c can be prevented from easily flowing out through
the second back pressure hole 138b and the first oil sup-
ply hole 138a when the vane 135 moves backward, which
can result in sufficiently maintaining the back pressure
of the third sub back pressure pocket 1325c.
[0165] Although not illustrated, the inner diameter D32
of the second back pressure hole 138b may be larger
than the inner diameter D31 of the first back pressure
hole 138a. In other words, the inner diameter D31 of the
first back pressure hole 138a may be larger than the inner
diameter D32 of the second back pressure hole 138b
and smaller than the inner diameters D1 and D2 of the
first and second oil supply holes 126a and 126b.
[0166] In this case, a part of the oil suctioned through
the oil supply passage 125 flows between the inner cir-
cumferential surface of the sub bearing 132 and the outer
circumferential surface of the rotating shaft 123 through
the first back pressure hole 138a. The part of the oil is
then partially guided to the third sub back pressure pocket
1325c through the second back pressure hole 138b and
the remaining of the part of the oil lubricates between the
inner circumferential surface of the sub bearing 132 and
the outer circumferential surface of the rotating shaft 123.
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Accordingly, oil can be sufficiently supplied even to the
third sub back pressure pocket 1325c, while effectively
lubricating even the sub bearing surface 1322b between
the inner circumferential surface of the sub bearing 132
and the outer circumferential surface of the rotating shaft
123.
[0167] In addition, the second back pressure hole 138b
may be formed through a center of the third sub back
pressure pocket 1325c or may be formed through the
same at an eccentric position. In this embodiment, an
example in which the second back pressure hole 138b
is formed through the sub bearing surface 1322b at a
position eccentric to a side from the center of the third
sub back pressure pocket 1325c, precisely, toward the
reference point P is illustrated.
[0168] In other words, the second oil supply hole may
be formed at a position where it intermittently overlaps
the vane 135 during the reciprocating motion of the vane
135, and the inner diameter D32 of the second oil supply
hole 138b may be smaller than a width t of the vane 135.
Accordingly, as illustrated in FIGS. 3 and 5, the vane 135
passing through the third sub back pressure pocket
1325c can block the second back pressure hole 138b at
a position where it receives high gas repulsive force from
the compression space V, in other words, a position close
to the third discharge port 1313c. With the configuration,
the third sub back pressure pocket 1325c can define a
closed space at a position where the vane 135 is closest
to the third discharge port 1313c, so as to form high back
pressure. If the second back pressure hole 138b is
formed in the center of the third sub back pressure pocket
1325c or opposite to that illustrated in the embodiment,
the second back pressure hole 138b may be open at the
position where the vane 135 is closest to the third dis-
charge port 1313c and the third sub back pressure pocket
1325c may not define the closed space. Then, the back
pressure of the third sub back pressure pocket 1325c
may be lowered at a position where the vane 135 is close
to the third discharge port 1313c, and thus the vane 135
may not be effectively supported.
[0169] Also, the second back pressure hole 138b may
be inclined obliquely. Accordingly, oil passing through
the first back pressure hole 138a can smoothly flow into
the third sub back pressure pocket 1325c without inter-
ruption.
[0170] Although not illustrated, the second back pres-
sure hole 138b may be bent. For example, the second
back pressure hole 138b may include a first through hole
portion extending axially from the third sub back pressure
pocket 1325c, and a second through hole portion (not
illustrated) formed through the inner circumferential sur-
face of the sub bearing hole 1322a from the outer cir-
cumferential surface of the sub bearing 132 via the first
through hole portion. In this case, the back pressure pas-
sage portion 138 serves as a kind of oil storage space.
Accordingly, a predetermined amount of oil can be stored
in the back pressure passage portion 138 even when the
compressor is stopped, and then can be quickly supplied

to the third sub back pressure pocket 1325c when the
compressor is restarted or can lubricate the sub bearing
surface 1322b.
[0171] The communication groove 138c according to
the embodiment is formed between the first back pres-
sure hole 138a and the second back pressure hole 138b.
Accordingly, the first back pressure hole 138a and the
second back pressure hole 138b can communicate with
each other through the communication groove 138c.
[0172] The communication groove 138c may be
formed in at least one of an outer end of the first back
pressure hole 138a and an inner end of the second back
pressure hole 138b facing the same. In other words, the
communication groove 1413 may be formed in at least
one of the outer circumferential surface of the rotating
shaft 123 and the sub bearing surface 1322b defining
the inner circumferential surface of the sub bearing 132
facing the outer circumferential surface of the rotating
shaft 123. This embodiment illustrates an example in
which the communication groove 138c is formed in the
inner end of the second back pressure hole 138b, that
is, in the sub bearing surface 1322b. However, the com-
munication groove 138c may alternatively be formed in
the outer circumferential surface of the rotating shaft 123
or may be formed in each of the outer circumferential
surface of the rotating shaft 123 and the sub bearing sur-
face 1322b.
[0173] However, when the communication groove
138c is formed in the sub bearing 132, as described
above, it may be recessed by a preset depth into the sub
bearing surface 1322b. However, a bearing (not illustrat-
ed) configured as a bush bearing may be inserted into
the sub bearing surface 1322b. In this case, the commu-
nication groove 138c may be formed directly in the sub
bearing surface 1322b, or may be formed as a commu-
nication groove through a bearing (not illustrated) insert-
ed into the sub bearing surface 1322b. Hereinafter, it will
be described that the communication groove 138c is
formed in the sub bearing surface 1322b for conven-
ience. Also, an example in which a second communica-
tion groove 1382c is formed in the main bearing surface
1312b will be described later in another embodiment.
[0174] Referring to FIG. 4, the communication groove
138c may be formed in an arcuate shape long in the
circumferential direction. In this case, the communication
groove 138c may be formed to have the same width and
depth in the circumferential direction, and its center may
be deep and both ends shallow. In other words, when
the communication groove 138c is formed to be recessed
into the sub bearing surface 1322b, as described above,
the width or depth of the communication groove 138c
may be large in center and small in both ends. However,
when the communication groove 138c is formed through
a bearing (not illustrated) inserted into the sub bearing
surface 1322b, it may be understood that the communi-
cation groove 138c is formed to have the same width and
depth in the circumferential direction.
[0175] However, since this embodiment illustrates the
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example in which the communication groove 138c is
formed in the sub bearing surface 1322b, it will be un-
derstood that the communication groove 138c is formed
so that the width and depth of the center are larger than
the width and depth of both ends. In this case, the com-
munication groove 138c can be easily processed into an
arcuate shape and oil can be more smoothly guided to
the second back pressure hole 138b.
[0176] When the communication groove 138c is
formed in the arcuate shape, an arcuate length of the
communication groove 138c may be longer than the inner
diameter D31 of the first back pressure hole 138a, and
communicates with the first back pressure hole 138a pe-
riodically. For example, the arc length of the communi-
cation groove 138c may be formed so that an arcuate
angle formed by being connected to the first back pres-
sure hole 138a is smaller than at least 360°, that is, small-
er than 180°. Accordingly, the communication groove
138c can communicate with the first back pressure hole
138a periodically, not continuously. Accordingly, during
the operation of the compressor, the back pressure pas-
sage portion 138 is periodically blocked in a section (ro-
tational angle) in which the communication groove 138c
does not communicate with the first back pressure hole
138a. Then, the third sub back pressure pocket 1325c
can become a closed space and thus oil leakage from
the third sub back pressure pocket 1325c can be mini-
mized such that the third sub back pressure pocket 1325c
can maintain high back pressure. This may result in more
stably supporting the vane.
[0177] However, the communication groove 138c may
alternatively be formed in a circular shape. The commu-
nication groove 138c may be formed to have the same
depth along the circumferential direction. Accordingly,
the first back pressure hole 138a and the second back
pressure hole 138b can continuously communicate with
each other through the communication groove 138c even
when the rotating shaft 123 rotates.
[0178] However, when the communication groove
138c is formed in the circular shape, it may be advanta-
geous in terms of processing that the communication
groove 138c is formed in the outer circumferential surface
of the rotating shaft 123 rather than the inner circumfer-
ential surface of the sub bearing 132. In other words, as
a bearing (not illustrated) configured as a bush bearing
is inserted into the sub bearing surface 1322b, it is difficult
to form the communication groove in the circular shape
in the inner circumferential surface of the sub bearing
132, that is, the sub bearing surface 1322b. Accordingly,
as illustrated in FIG. 8, the communication groove 138c
may extend into the circular shape from the outer circum-
ferential surface of the rotating shaft 123 in the circum-
ferential direction.
[0179] As described above, when the communication
groove 138c is formed in the circular shape to continu-
ously communicate with the first back pressure hole
138a, oil passing through the first back pressure hole
138a can continuously be supplied into the second back

pressure hole 138b through the communication groove
138c and then continuously be supplied into the third sub
back pressure pocket 1325c without interruption. This
can prevent in advance decrease in back pressure due
to an oil shortage in the third sub back pressure pocket
1325c, more precisely, in the corresponding back pres-
sure chamber 1344.
[0180] Meanwhile, as described above, the main bear-
ing 131 may further include the third main back pressure
pocket 1315c in addition to the first main back pressure
pocket 1315a and the second main back pressure pocket
1315b. The first main back pressure pocket 1315a, the
second main back pressure pocket 1315b, and the third
main back pressure pocket 1315c may be formed sym-
metrically with the first sub back pressure pocket 1325a,
the second sub back pressure pocket 1325b, and the
third sub back pressure pocket 1325b. However, unlike
the third sub back pressure pocket 1325c, the third main
back pressure pocket 1315c may not separately include
the back pressure passage portion 138 that communi-
cates directly with the oil supply passage 125, and oil
introduced into the third sub back pressure pocket 1325c
may move to the third main back pressure pocket 1315c
through the back pressure chamber 1344.
[0181] The first main back pressure pocket 1315a, the
second main back pressure pocket 1315b, and the third
main back pressure pocket 1315c may communicate with
the first sub back pressure pocket 1325a, the second sub
back pressure pocket 1325b, and the third sub back pres-
sure pocket 1325b, respectively, through the corre-
sponding back pressure chambers 1344 passing through
the back pressure pockets. Accordingly, each vane 135
is pressed toward the cylinder 133 by the back pressure
of each back pressure chamber 1344, which is defined
as the same pressure as pressure of each back pressure
pocket 1315 and 1325, and the front surface 1351a,
1352a, 1353a of the vane 135 is slidably brought into
contact with the inner circumferential surface 1332 of the
cylinder 133.
[0182] Hereinafter, a description will be given of oper-
ating effects of the back pressure passage portion in the
vane rotary compressor according to the embodiment.
FIG. 9 is a cross-sectional view illustrating a process of
supplying oil to a back pressure pocket in a rotary com-
pressor in accordance with an embodiment.
[0183] Referring to FIG. 9, in the vane rotary compres-
sor according to the embodiment, the plurality of back
pressure pockets 1315 and 1325 having different back
pressures may be formed in the main bearing 131 and/or
the sub bearing 132 in the rotational direction of the roller
134, and the third main back pressure pocket 1315c and
the third sub back pressure pocket 1325c that are closest
to the third discharge port 1313c may form higher pres-
sure than the other back pressure pockets 1315 and
1325.
[0184] In other words, as the third sub back pressure
pocket 1325c is directly connected to the oil supply pas-
sage 125 of the rotating shaft 123 through the back pres-
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sure passage portion 138, a part of oil suctioned along
the oil supply passage 125 is introduced directly into the
third sub back pressure pocket 1325c through the back
pressure passage portion 138. Accordingly, oil in the third
sub back pressure pocket 1325c and the third main back
pressure pocket 1315c communicating therewith forms
super discharge pressure (second discharge pressure)
higher than discharge pressure (first discharge pressure)
due to an increase in pressure by centrifugal force and
an increase in pressure in a closed space.
[0185] Then, the rear surface 1351b, 1352b, 1353b of
the vane 135 passing through the reference point P re-
ceives high back pressure of super discharge pressure
(second discharge pressure), which is transmitted from
the corresponding back pressure chamber 1344 through
the third main back pressure pocket 1315c and/or the
third sub back pressure pocket 1325c.
[0186] The vane 135 passing the reference point P re-
ceives high back pressure due to the third main back
pressure pocket 1315c and the third sub back pressure
pocket 1325c to be pressed toward the inner circumfer-
ential surface 1332 of the cylinder 133. Accordingly, the
front surface 1351a, 1352a, 1353a of each vane 135
passing through the reference point P may be brought
into close contact with the inner circumferential surface
1332 of the cylinder 133, thereby preventing chattering
of the vane 135. This can suppress wear of the inner
circumferential surface 1332 of the cylinder 133 or the
front surface 1351a, 1352a, 1353a of the vane 135 in the
vicinity of the reference point P, and simultaneously pre-
venting leakage between compression chambers while
reducing vibration noise in the vicinity of the reference
point P, thereby improving compression efficiency.
[0187] In addition, the chattering of the vane 135 may
be more severe at the initial startup of the compressor.
However, oil is quickly supplied to the third sub back pres-
sure pocket 1325c in the vicinity of the reference point P
through the back pressure passage portion 138, which
communicates with the lower end portion of the oil supply
passage 125. Accordingly, the vane can be brought into
close contact with the cylinder near the reference point
P even at the initial startup of the compressor. This can
prevent an initial startup failure and enhance compres-
sion efficiency. Therefore, an air conditioning effect can
be quickly exhibited when the compressor is applied to
an air conditioning apparatus, thereby enhancing relia-
bility.
[0188] This can also be confirmed through the graph
shown in FIG. 10. FIG. 10 is a graph showing comparison
results of a vane contact force for each rotational angle
of a vane rotary compressor according to an embodiment
of the present disclosure with that of the related art.
[0189] As shown in FIG. 10, the vane contact force [N]
exceeds a reference value of zero (0) until a rotation an-
gle of the rotating shaft 123 is approximately 240 °, and
thus the state in which the front surface 1351a, 1352a,
1353a of the vane 135 is almost brought into contact with
the inner circumferential surface 1332 of the cylinder 133

can be maintained. However, the vane contact force [N]
may be abruptly lowered from after the rotation angle of
the rotating shaft 123 exceeds approximately 240°. This
is because, as described above, pressure in the com-
pression chamber V3 near the reference point P increas-
es significantly.
[0190] In the related art (indicated by a dashed-dotted
line), the main back pressure pocket 1315 and the sub
back pressure pocket 1325 form discharge pressure (first
discharge pressure) or second intermediate pressure
lower than the discharge pressure even at a position clos-
est to the reference point P, and thus the vane contact
force [N] is lower than the reference value (0). For this
reason, in the related art, the front surface 1351a, 1352a,
1353a of the vane 135 is spaced apart from the inner
circumferential surface 1332 of the cylinder 133 in the
vicinity of the reference point P, which may cause chat-
tering of the vane 135 and leakage between the com-
pression chambers.
[0191] However, in this embodiment (indicated by a
solid line), as described above, the main back pressure
pocket 1315 and the sub back pressure pocket 1325
forming the super discharge pressure (second discharge
pressure) are located at the position closest to the third
discharge port 1313c. Accordingly, the vane contact
force [N] greater than the reference value (0) is main-
tained even after the rotation angle of the rotating shaft
123 passes approximately 240°. Therefore, in this em-
bodiment, the front surface 1351a, 1352a, 1353a of the
vane 135 can be kept brought into contact with the inner
circumferential surface 1332 of the cylinder 133 in the
vicinity of the reference point P, which can prevent the
chattering of the vane 135 and the leakage between the
compression chambers.
[0192] Those effects described above can be more ex-
pected in the rotary compressor according to the imple-
mentation when a high-pressure refrigerant such as R32,
R410a, or CO2 is used.
[0193] Hereinafter, a description will be given of anoth-
er embodiment of a back pressure passage portion.
[0194] That is, in the previous embodiment, the back
pressure passage portion is formed continuously through
the sub bearing and the rotating shaft, but in some cases,
may be formed merely through the sub bearing.
[0195] FIG. 11 is a perspective view illustrating another
embodiment of a back pressure passage unit of FIG. 2,
and FIG. 12 is an assembled cross-sectional view of FIG.
11.
[0196] Referring to FIGS. 11 and 12, the basic config-
uration and operating effects of the vane rotary compres-
sor according to this embodiment are almost the same
as those of the previous embodiment, a detailed descrip-
tion thereof will be replaced with the description of the
previous embodiment. For example, the basic configu-
ration of the main bearing 131, the sub bearing 132, the
cylinder 133, the roller 134, and the vane 135 constituting
the compression part in the vane rotary compressor ac-
cording to this embodiment is substantially the same as
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those of the previous embodiment.
[0197] In addition, the first sub back pressure pocket
1325a, the second sub back pressure pocket 1325b, and
the third sub back pressure pocket 1325c are sequen-
tially disposed in a sub sliding surface 1321a of the sub
bearing 132, based on the reference point P as a starting
point in the rotational direction of the roller 134. The first
sub back pressure pocket 1325a is formed from a suction
pressure region to an intermediate pressure region, the
second sub back pressure pocket 1325b is formed from
the intermediate pressure region to a discharge pressure
region. Also, the third sub back pressure pocket 1325c
is connected to the back pressure passage portion 138
so as to directly communicate with the inner space 110a
of the casing 110 forming the discharge pressure, and is
formed in the discharge pressure region. Accordingly,
the first sub back pressure pocket 1325a forms first in-
termediate pressure, the second sub back pressure
pocket 1325b forms second intermediate pressure (or
first discharge pressure) higher than the first intermediate
pressure, and the third sub back pressure pocket 1325c
forms super discharge pressure (or second discharge
pressure) higher than the second intermediate pressure.
[0198] However, the back pressure passage portion
138 according to the embodiment may be formed through
the sub bearing 132 so that the third sub back pressure
pocket 1325c is directly connected to the inner space
110a of the casing 110. For example, the back pressure
passage portion 138 may include only one through hole.
An upper end of the back pressure passage portion 138
may be formed through the bottom surface of the third
sub back pressure pocket 1325c to communicate with
the third sub back pressure pocket 1325c, and a lower
end of the back pressure passage portion 138 may be
formed through up to a lower end of the sub bearing 132,
i.e., a lower surface of the sub plate portion 1321 defining
an opposite surface of the sub sliding surface 1321a, so
as to be immersed in the oil storage space 110b of the
casing 110.
[0199] The back pressure passage portion 138 may
be formed eccentrically from the center of the third sub
back pressure pocket 1325c toward the reference point
P. The operating effects according to this embodiment
are the same as those in the previous embodiment.
[0200] An inner diameter D33 of the back pressure
passage portion 138, as in the previous embodiment,
may be smaller than the inner diameter D1 of the first oil
supply hole 126a and the inner diameter D2 of the second
oil supply hole 126b. The operating effects according to
this embodiment are almost similar to those in the previ-
ous embodiment. However, in the previous embodiment,
the back pressure passage portion 138 communicates
with the oil supply passage 125 of the rotating shaft 123
such that oil is pumped using centrifugal force generated
when the rotating shaft 123 rotates, whereas this embod-
iment illustrates that oil is supplied by using pressure of
the inner space 110a of the casing 110. Accordingly, it
may be advantageous in terms of oil supply that the inner

diameter D33 of the back pressure passage portion 138
is slightly larger than the inner diameters D31 and D32
of the back pressure passage portion 138 in the embod-
iment of FIG. 4.
[0201] However, even in this case, when the inner di-
ameter D33 of the back pressure passage portion 138 is
excessively large, for example, larger than or equal to
the inner diameter D1 of the first oil supply hole 126a and
the inner diameter D2 of the second oil supply hole 126b,
oil in the third sub back pressure pocket 1325c may flow
into the back pressure passage portion 138 when the
vane moves backward, which may be disadvantageous
in forming sufficient second discharge pressure. There-
fore, the inner diameter D33 of the back pressure pas-
sage portion 138 may preferably be smaller than the inner
diameter D1 of the first oil supply hole 126a and/or the
inner diameter D2 of the second oil supply hole 126b.
[0202] As described above, when the back pressure
passage portion 138 is formed through the sub bearing
132, the back pressure passage portion 138 can be easily
processed, thereby reducing a manufacturing cost. In this
case, not only the length of the back pressure passage
portion 138 can be shortened but also the back pressure
passage portion 138 can be maintained in an open state,
so that oil can be quickly supplied to the third sub back
pressure pocket 1325c at the initial startup of the com-
pressor. This can more effectively suppress the initial
startup failure.
[0203] Hereinafter, a description will be given of still
another implementation of a back pressure passage por-
tion.
[0204] That is, the back pressure passage portion is
formed through only the sub bearing in the previous em-
bodiments, but in some cases, may be formed through
each of the sub bearing and the main bearing.
[0205] FIG. 13 is an exploded perspective view illus-
trating still another embodiment of a back pressure pas-
sage unit and FIG. 14 is an assembled cross-sectional
view of FIG. 13.
[0206] Referring to FIGS. 13 and 14, the basic config-
uration and operating effects of the vane rotary compres-
sor according to this embodiment are almost the same
as those of the previous embodiment, a detailed descrip-
tion thereof will be replaced with the description of the
previous embodiment. For example, the basic configu-
ration of the main bearing 131, the sub bearing 132, the
cylinder 133, the roller 134, and the vane 135 constituting
the compression part in the vane rotary compressor ac-
cording to this embodiment is substantially the same as
those of the previous embodiment.
[0207] In addition, the first sub back pressure pocket
1325a, the second sub back pressure pocket 1325b, and
the third sub back pressure pocket 1325c are sequen-
tially disposed in the sub sliding surface 1321a of the sub
bearing 132 based on the reference point P as a starting
point in the rotational direction of the roller 134. Also, the
first main back pressure pocket 1315a, the second main
back pressure pocket 1315b, and the third main back
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pressure pocket 1315c are sequentially disposed in the
main sliding surface 1312a of the main bearing 131 based
on the reference point P as a starting point in the rotational
direction of the roller 134.
[0208] However, in this embodiment, the third sub back
pressure pocket 1325c and the oil supply passage 125
of the rotating shaft 123 may communicate with each
other through a first back pressure passage portion 1381,
and the third main back pressure pocket 1315c and the
oil supply passage 125 of the rotating shaft 123 may com-
municate with each other through a second back pres-
sure passage portion 1382. Accordingly, a part of oil suc-
tioned through the oil supply passage 125 can be sup-
plied to the third sub back pressure pocket 1325c through
the first back pressure passage portion 1381, and to the
third main back pressure pocket 1315c through the sec-
ond back pressure passage portion 1382. Therefore, the
back pressure of the third sub back pressure pocket
1325c and the third main back pressure pocket 1315c
can be raised to super discharge pressure (or second
discharge pressure), which may result in more effectively
supporting the rear surface of the vane 135 passing
through the reference point P.
[0209] Specifically, the first back pressure passage
portion 1381 may include a first back pressure hole
1381a, a second back pressure hole 1381b, and a first
communication groove 1381c. The first back pressure
hole 1381a is the same as the first back pressure hole
138a of the embodiment of FIG. 4, the second back pres-
sure hole 1381b is the same as the second back pressure
hole 138b of the embodiment of FIG. 4, and the first com-
munication groove 1381c is the same as the communi-
cation groove 138c of the embodiment of FIG. 4. There-
fore, a description of the specific configuration and op-
erating effects of the first back pressure hole 1381a, the
second back pressure hole 1381b, and the first commu-
nication groove 1381c will be replaced with the descrip-
tion of the first back pressure hole 138a, the second back
pressure hole 138b, and the communication groove
138c.
[0210] The second back pressure passage portion
1382 may include a third back pressure hole 1382a, a
fourth back pressure hole 1382b, and a second commu-
nication groove 1382c.
[0211] The third back pressure hole 1382a, similar to
the first back pressure hole 1381a, may be formed
through from the inner circumferential surface of the ro-
tating shaft 123 defining the inner circumferential surface
of the oil supply passage 125 to the outer circumferential
surface of the rotating shaft 123. The fourth back pres-
sure through hole 1382b, similar to the second back pres-
sure hole 1381b, may be formed through between the
third main back pressure pocket 1315c and the main
bearing hole 1312a of the main bearing 131. Also, the
second communication groove 1382c, similar to the first
communication groove 1381c, may be recessed into an
arcuate or circular shape into the inner circumferential
surface of the main bearing hole 1312a and/or the outer

circumferential surface of the rotating shaft 123.
[0212] The third back pressure hole 1382a is substan-
tially the same as the first back pressure hole 1381a, the
fourth back pressure hole 1382b is substantially the same
as the first back pressure hole 1381a, and the second
communication groove 1382c is the same as the first
communication groove 1381c. Therefore, a description
of the third back pressure hole 1382a, the fourth back
pressure hole 1382b, and the second communication
groove 1382c of the second back pressure passage por-
tion 1382 will be replaced with the description of the first
back pressure hole 1381a, the second back pressure
hole 1381b, and the first communication groove 1381c
of the previous embodiment.
[0213] As described above, when the first back pres-
sure passage portion 1381 and the second back pressure
passage portion 1382 are respectively formed, oil is di-
rectly supplied from the oil supply passage 125 of the
rotating shaft 123 to the third sub back pressure pocket
1325c and the third main back pressure pocket 1315c
through the first back pressure passage portion 1381 and
the second back pressure passage portion 1382. Accord-
ingly, the pressure of the third sub back pressure pocket
1325c and the pressure of the third main back pressure
pocket 1315c are maintained almost uniformly, so that
back pressure in the corresponding back pressure cham-
ber 1344 between the third sub back pressure pocket
1325c and the third main back pressure pocket 1315c
can be uniformly distributed in the axial direction. Thus,
the back pressure for the corresponding vane 135 pass-
ing through between the third sub back pressure pocket
1325c and the third main back pressure pocket 1315c
can be uniformly distributed along the axial direction,
thereby more effectively reducing chattering and/or un-
even wear between the vane 135 and the cylinder 133.
[0214] This can be particularly advantageous in a ver-
tical rotary compressor. That is, in the vertical rotary com-
pressor, oil is dropped due to its own weight, so an
amount of oil in the third main back pressure pocket
1315c is relatively smaller than an amount of oil in the
third sub back pressure pocket 1325c. Due to this, back
pressure with respect to the rear side of the vane 135 is
unevenly distributed along the axial direction in the vicin-
ity of the reference point P, and this may increase chat-
tering and/or uneven wear of the vane 135 and the cyl-
inder 133. However, as in the embodiment, when the first
back pressure passage portion 1381 is connected to the
third sub back pressure pocket 1325c and the second
back pressure passage portion 1382 is connected to the
third main back pressure pocket 1315c, respectively, the
back pressure with respect to the vane 135 may be dis-
tributed almost uniformly along the axial direction. This
can reduce chattering between the vane 135 and the
cylinder 133 and friction loss due to the chattering in the
vicinity of the reference point P in the vertical rotary com-
pressor, thereby enhancing compression efficiency.
[0215] Although not illustrated, the first back pressure
passage portion 1381 may not communicate with the oil
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supply passage 125 of the rotating shaft 123 but directly
communicate with the inner space 110a of the casing
110 through the sub bearing 132 as in the embodiment
of FIG. 11. This will be replaced with the description of
the embodiment of FIG. 11.
[0216] Hereinafter, a description will be given of anoth-
er embodiment of a sub bearing.
[0217] That is, in the previous embodiments, the main
back pressure pocket and the sub back pressure packet
are formed in the main sliding surface and the sub sliding
surface, respectively, but in some cases, a lubricating
portion in addition to the main back pressure pocket or
the sub back pressure pocket may further be formed on
at least one of the main sliding surface and the sub sliding
surface. Hereinafter, an example in which a first lubricat-
ing portion and a second lubricating portion are respec-
tively formed on the main sliding surface and the sub
sliding surface will be mainly described.
[0218] FIG. 15 is an exploded perspective view illus-
trating another embodiment of the compression part in
FIG.1, FIG.16 is a planar view illustrating a main bearing
in FIG.15, FIG.17 is a planar view illustrating a sub bear-
ing in FIG. 15, and FIG.18 is an assembled cross-sec-
tional view of FIG.15.
[0219] Referring to FIGS. 15 to 18, the basic configu-
ration and operating effects of the vane rotary compres-
sor according to this embodiment are almost the same
as those of the previous embodiment, a detailed descrip-
tion thereof will be replaced with the description of the
previous embodiment. For example, the basic configu-
ration of the main bearing 131, the sub bearing 132, the
cylinder 133, the roller 134, and the vane 135 constituting
the compression part in the vane rotary compressor ac-
cording to this embodiment is substantially the same as
those of the previous embodiment.
[0220] In addition, the first sub back pressure pocket
1325a, the second sub back pressure pocket 1325b, and
the third sub back pressure pocket 1325c are sequen-
tially disposed in a sub sliding surface 1321a of the sub
bearing 132, based on the reference point P as a starting
point in the rotational direction of the roller 134. The first
sub back pressure pocket 1325a is formed from a suction
pressure region to an intermediate pressure region, the
second sub back pressure pocket 1325b is formed from
the intermediate pressure region to a discharge pressure
region, and the third sub back pressure pocket 1325c is
formed in the discharge pressure region. Accordingly,
the first sub back pressure pocket 1325a forms first in-
termediate pressure, the second sub back pressure
pocket 1325b forms second intermediate pressure (or
first discharge pressure), and the third sub back pressure
pocket 1325c forms super discharge pressure (or second
discharge pressure).
[0221] In addition, the third sub back pressure pocket
1325c may communicate with the oil supply passage 125
of the rotating shaft 123 through the first back pressure
passage portion 1381, and the third main back pressure
pocket 1315c may communicate with the oil supply pas-

sage 125 of the rotating shaft 123 through the second
back pressure passage portion 1382. Since the first back
pressure passage portion 1381 and the second back
pressure passage portion 1382 are the same as those
in the previous embodiment of FIG. 13, a description
thereof will be replaced with the description of the previ-
ous embodiment of FIG. 13.
[0222] However, in this embodiment, the first lubricat-
ing portion 1391 may be formed on the sub sliding surface
1321a of the sub bearing 132 and the second lubricating
portion 1392 may be formed on the main sliding surface
1312a of the main bearing 131, respectively. The first
lubricating portion 1391 and the second lubricating por-
tion 1392 may be formed at positions corresponding to
each other in the axial direction with the roller 134 or the
vane 135 interposed therebetween.
[0223] The first lubricating portion 1391 may include a
first lubrication pocket 1391a and a first lubrication pas-
sage 1391b. The first lubrication pocket 1391a is a portion
substantially defining a space of the first lubricating por-
tion 1391, and the first lubrication passage 1391b is a
portion for guiding oil to the first lubrication pocket 1391a.
[0224] The first lubrication pocket 1391a may be
formed to surround the second sub back pressure pocket
1325b and the third sub back pressure pocket 1325c ra-
dially with a preset distance at an outer circumferential
side of the second sub back pressure pocket 1325b and
the third sub back pressure pocket 1325c. Accordingly,
the first lubrication pocket 1391a may radially overlap the
second sub back pressure pocket 1325b and the third
sub back pressure pocket 1325c.
[0225] Specifically, the first lubrication pocket 1391a
may be formed in an arcuate shape. An arcuate length
L4 of the first lubrication pocket 1391a may be longer
than or equal to a length that is the sum of an arcuate
length L2 of the second sub back pressure pocket 1325b
and an arcuate length L3 of the third sub back pressure
pocket 1325c. This embodiment illustrates an example
in which the arcuate length L4 of the first lubrication pock-
et 1391a is longer than the length that is the sum of the
arcuate length L2 of the second sub back pressure pocket
1325b and the arcuate length L3 of the third sub back
pressure pocket 1325c. Accordingly, the upper surface
of the corresponding vane 135 passing through the sec-
ond sub back pressure pocket 1325b and the third sub
back pressure pocket 1325c in the axial direction almost
always slides laterally across the first lubrication pocket
1391a.
[0226] The first lubrication passage 1391b may be
formed such that the first lubrication pocket 1391a and
the oil storage space 110b of the casing 110 communi-
cate with each other. For example, an upper end of the
first lubrication passage 1391b in the axial direction may
communicate with the first lubrication pocket 1391a
through a bottom surface of the first lubrication pocket
1391a, and a lower end of the first lubrication passage
1391b in the axial direction may be immersed in the oil
storage space 110b of the casing 110 through a lower

41 42 



EP 4 269 801 A1

23

5

10

15

20

25

30

35

40

45

50

55

surface of the sub plate portion 1321 so as to communi-
cate with the oil storage space 110b. Accordingly, oil
stored in the oil storage space 110b of the casing 110
can be directly supplied to the first lubrication pocket
1391a through the first lubrication passage 1391b.
[0227] An inner diameter D4 of the first lubrication pas-
sage 1391b may be larger than or equal to the inner di-
ameter D3 of the first back pressure passage portion
1381. Accordingly, oil stored in the oil storage space 110b
of the casing 110 can quickly move into the first lubrica-
tion pocket 1391a through the first lubrication passage
1391b.
[0228] The second lubricating portion 1392 may in-
clude a second lubrication pocket 1392a and a second
lubrication passage 1392b. The second lubrication pock-
et 1392a is a portion substantially defining a space of the
second lubricating portion 1392, and the second lubrica-
tion passage 1392b is a portion for guiding oil to the sec-
ond lubrication pocket 1392a.
[0229] The second lubrication pocket 1392a may be
formed symmetrically with the first lubrication pocket
1391a based on the roller 134. Accordingly, a description
of the second lubrication pocket 1392a will be replaced
with the description of the first lubrication pocket 1391a.
[0230] The second lubrication passage 1392b may be
formed to connect an inner circumferential surface of the
second lubrication pocket 1392a and an outer circumfer-
ential surface of the second main back pressure pocket
1315b or the third main back pressure pocket 1315c fac-
ing it. This embodiment illustrates an example in which
the second lubrication passage 1392b extends from the
second main back pressure pocket 1315b to the second
lubrication pocket 1392a.
[0231] If the second lubrication passage 1392b ex-
tends from the third main back pressure pocket 1315c to
the second lubrication pocket 1392a, a volume of the
third main back pressure pocket 1315c is larger than a
volume of the second main back pressure pocket 1315b,
which may be disadvantageous in increasing pressure
of the third main back pressure pocket 1315c. Accord-
ingly, it may be advantageous that the second lubrication
passage 1392b is not connected to the third main back
pressure pocket 1315c and connected to the second
main back pressure pocket 1315b in order to secure the
super discharge pressure (or second discharge pres-
sure) of the third main back pressure pocket 1315c.
[0232] In addition, as the second lubrication passage
1392b is connected to the second main back pressure
pocket 1315b, oil in the second main back pressure pock-
et 1315b can be supplied to the second lubrication pocket
1392a. Accordingly, oil can be quickly supplied to the
second lubrication pocket 1392a without adding a sepa-
rate lubrication passage.
[0233] As illustrated in the embodiment, when the sec-
ond lubrication pocket 1392a is connected to the second
main back pressure pocket 1315b by the second lubri-
cation passage 1392b, a width (no reference numeral
given) and/or axial depth H4 of the second lubrication

pocket 1392a may be smaller than or equal to a width
(no reference numeral given) and/or axial depth H2 of
the second main back pressure pocket 1315b.
[0234] For example, when the width and/or axial depth
H4 of the second lubrication pocket 1392a is larger than
the width and/or axial depth H2 of the second main back
pressure pocket 1315b, oil in the second main back pres-
sure pocket 1315b may excessively flow out into the sec-
ond lubrication pocket 1392a through the second lubri-
cation passage 1392b. Then, an amount of oil to be sup-
plied to the corresponding back pressure chamber 1344
may be decreased, and thereby the back pressure with
respect to the corresponding vane 135 may be weak-
ened. Therefore, it may be advantageous in term of back
pressure that the width and/or axial depth H4 of the sec-
ond lubrication pocket 1392a is smaller than or equal to
the width and/or axial depth H2 of the second main back
pressure pocket 1315b and/or the third main back pres-
sure pocket 1315c.
[0235] As described above, when the first lubricating
portion 1391 is formed on the sub bearing 132 and the
second lubricating portion 1392 is formed on the main
bearing 131, respectively, an axial side surface of the
corresponding vane 135, which passes through the sec-
ond sub back pressure pocket 1325b and the second
main back pressure pocket 1315b and the third sub back
pressure pocket 1325c and the third main back pressure
pocket 1315c, laterally slides across the first lubrication
pocket 1391a and the second lubrication pocket 1392a.
Accordingly, oil accommodated in the first lubrication
pocket 1391a and the second lubrication pocket 1392a
forms a wide and thick oil film between the axial side
surface of the vane 135 passing through the first lubrica-
tion pocket 1391a and the second lubrication pocket
1392a and the sub sliding surface 1321a and the main
sliding surface 1311a facing the axial side surface of the
vane 135.
[0236] This can prevent a so-called ’discontinuous slid-
ing phenomenon’ that the axial side surface of the vane
135 temporarily stops and then slides due to being ex-
cessively in close contact with the sub sliding surface
1321a and/or the main sliding surface 1311a. Then, the
vane 135 can slide smoothly along the vane slot 1343
so as to be prevented from chattering. This can also sup-
press an aggravation of collision force with the cylinder
133 due to the discontinuous sliding of the vane 135,
thereby more effectively preventing wear of the vane 135
and/or the cylinder 133.
[0237] Hereinafter, another implementation of a first
lubricating portion and a second lubricating portion will
be described.
[0238] That is, in the previous embodiment, the first
lubrication pocket and the second lubrication pocket are
each formed as one long groove, but in some cases, at
least one of the first lubrication pocket and the second
lubrication pocket may be formed as a plurality of
grooves.
[0239] FIG. 19 is a perspective view illustrating another
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embodiment of a lubricating portion in FIG. 15, and FIG.
20 is a cross-sectional view of FIG. 19.
[0240] Referring to FIGS. 19 and 20, the basic config-
uration and operating effects of the vane rotary compres-
sor according to this embodiment are almost the same
as those of the previous embodiments. For example, the
basic configuration of the main bearing 131, the sub bear-
ing 132, the cylinder 133, the roller 134, and the vane
135 constituting the compression part in the vane rotary
compressor according to this embodiment is substantial-
ly the same as those of the previous embodiment.
[0241] In addition, in the vane rotary compressor ac-
cording to the embodiment, the main bearing 131 may
include first, second, and third main back pressure pock-
ets 1315a, 1315b, and 1315c at predetermined distances
along the circumferential direction, and the sub bearing
132 may include first, second, and third sub back pres-
sure pockets 1325a, 1325b, and 1325c) at predeter-
mined distances along the circumferential direction. The
main back pressure pockets 1315a, 1315b, and 1315c
and the sub back pressure pockets 1325a, 1325b, and
1325c may be formed in the same way as the main back
pressure pocket 1315 and the sub back pressure pocket
1325 of the previous embodiments.
[0242] In addition, the vane rotary compressor accord-
ing to this embodiment may include a first back pressure
passage portion 1381 and a second back pressure pas-
sage portion 1382, and these back pressure passage
portions 1381 and 1382 may also be formed in the same
manner as the back pressure passage portions 1381 and
1382 of the previous embodiments.
[0243] However, the vane rotary compressor accord-
ing to this embodiment includes the first lubricating por-
tion 1391 and the second lubricating portion 1392, but
the first lubrication pocket 1391a and/or the second lu-
brication pocket 1392a may be formed as a plurality of
grooves, unlike the previous embodiment of FIG. 15. This
embodiment illustrates an example in which the first lu-
brication pocket 1391a is formed as a plurality of grooves
and the second lubrication pocket 1392a is formed as a
single groove.
[0244] For example, as illustrated in FIG. 19, the first
lubrication pocket 1391a may be divided into a plurality
of grooves disposed at predetermined distances along
the circumferential direction. In this case, each of the
plurality of grooves configuring the first lubrication pocket
1391a may be formed in a circular shape or a short ar-
cuate shape.
[0245] In addition, the first lubrication passages 1391b
may independently communicate with the respective
grooves of the first lubrication pocket 1391a. In this case,
one end of the first lubrication passage 1391b may di-
rectly communicate with the first lubrication pocket 1391a
and another end may directly communicate with the oil
storage space 110b of the casing 110, as illustrated in
the previous embodiment of FIG. 15. Accordingly, oil
stored in the oil storage space 110b of the casing 110
can quickly move into the grooves of the first lubrication

pocket 1391a through the first lubrication passages
1391b, respectively.
[0246] As described above, when the first lubrication
pocket 1391a is formed as the plurality of grooves, oil
can be continuously supplied to the first lubrication pock-
et 1391a. The oil then forms a wide and thick oil film on
the entire sub sliding surface 1321a over the first lubri-
cation pocket 1391a, thereby reducing friction loss be-
tween the vane 135 and the sub sliding surface 1321a.
[0247] In addition, in this embodiment, as the first lu-
brication pocket 1391a is shortened, an intersecting sec-
tion, which is generated in the circumferential direction
between the vane 135 and the first lubricating portion
1391 (precisely, the first lubrication pocket), is de-
creased. Thus, the vane 135 is more brought into contact
with the flat sub sliding surface 1321a in the circumfer-
ential direction, thereby reducing friction loss between
the vane 135 and the sub sliding surface 1321a.
[0248] Hereinafter, still another embodiment of a first
lubricating portion and a second lubricating portion will
be described.
[0249] That is, the previous embodiments illustrate the
lubrication pockets, but in some cases, a lubrication pas-
sage may be merely provided without a lubrication pock-
et.
[0250] FIG. 21 is a perspective view illustrating still an-
other embodiment of the lubricating portion in FIG. 15,
and FIG. 22 is a cross-sectional view of FIG. 21.
[0251] Referring to FIGS. 21 and 22, the basic config-
uration and operating effects of the vane rotary compres-
sor according to this embodiment are almost the same
as those of the previous embodiments. For example, the
basic configuration of the main bearing 131, the sub bear-
ing 132, the cylinder 133, the roller 134, and the vane
135 constituting the compression part in the vane rotary
compressor according to this embodiment is substantial-
ly the same as those of the previous embodiment.
[0252] In addition, in the vane rotary compressor ac-
cording to the embodiment, the main bearing 131 may
include first, second, and third main back pressure pock-
ets 1315a, 1315b, and 1315c disposed at predetermined
distances along the circumferential direction, and the sub
bearing 132 may include first, second, and third sub back
pressure pockets 1325a, 1325b, and 1325c disposed at
predetermined distances in the circumferential direction.
These main back pressure pockets 1315a, 1315b, 1315c
and sub back pressure pockets 1325a, 1325b, 1325c
may be formed in the same way as the main back pres-
sure pocket 1315 and the sub back pressure pocket 1325
of the previous embodiments.
[0253] In addition, the vane rotary compressor accord-
ing to this embodiment may include a first back pressure
passage portion 1381 and a second back pressure pas-
sage portion 1382, and these back pressure passage
portions 1381 and 1382 may also be formed in the same
manner as the back pressure passage portions 1381 and
1382 of the previous embodiments.
[0254] However, the vane rotary compressor accord-
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ing to this embodiment may include the first lubricating
portion 1391 and the second lubricating portion 1392,
but any one of the first lubricating portion 1391 and the
second lubricating portion 1392 may merely include a
lubrication passage. In this embodiment, an example in
which the first lubricating portion 1391 includes a plurality
of first lubrication passages 1391b is illustrated. Since
the second lubricating portion 1391 is the same as that
in the embodiment of FIG. 15, it will be understood by
the description of the embodiment of FIG. 15.
[0255] The first lubricating portion 1391 according to
this embodiment may include a plurality of first lubrication
passages 1391b.
[0256] The plurality of first lubrication passages 1391b
may pass through the sub bearing 132 and communicate
with the oil storage space 110b of the casing 110. For
example, an upper end of the first lubrication passage
1391b in the axial direction may communicate with the
sub sliding surface 1321a and a lower end of the first
lubrication passage 1391b in the axial direction may be
immersed in the oil storage space 110b of the casing 110
through a lower surface of the sub plate portion 1321 so
as to communicate with the oil storage space 110b. Ac-
cordingly, oil stored in the oil storage space 110b of the
casing 110 can be directly supplied to the sub sliding
surface 1321a through the first lubrication passage
1391b.
[0257] An inner diameter D4 of each of the plurality of
first lubrication passages 1391b may be larger than or
equal to the inner diameter D3 of the first back pressure
passage portion 1381. Accordingly, oil stored in the oil
storage space 110b of the casing 110 can be quickly
supplied to the sub sliding surface 1321a through the first
lubrication passages 1391b.
[0258] Also, the plurality of first lubrication passages
1391b may be disposed at equal distances in the circum-
ferential direction. The plurality of first lubrication pas-
sages 1391b may have the same inner diameter or dif-
ferent inner diameters. For example, the inner diameter
of the first lubrication passage 1391b may be increased
as it approaches the reference point P based on the ro-
tational direction of the roller 134. In this embodiment,
an example is shown in which the plurality of first lubri-
cation passages 1391b have the same inner diameter.
Accordingly, the processing of the first lubrication pas-
sages 1391b can be easy, and oil can be supplied to the
sub sliding surface 1321a almost uniformly.
[0259] As described above, even when the first lubri-
cating portion 1391 includes only the plurality of first lu-
brication passages 1391b, oil stored in the oil storage
space 110b of the casing 110 can be continuously sup-
plied to the sub sliding surface 1321a through the first
lubrication passages 1391b, and widely spread on the
sub sliding surface 1321a. Accordingly, even if the lubri-
cation pocket 1391a as in the previous embodiment is
not formed in the sub sliding surface 1321a, a wide and
thick oil film can be formed on the sub sliding surface
1321a, thereby lowering friction loss between the vane

135 and the sub sliding surface 1321a. This can prevent
discontinuous sliding of the vane 135, thereby suppress-
ing chattering of the vane 135.
[0260] In addition, in the embodiment, as the first lu-
brication pocket 1391a in the embodiments of FIGS. 15
and 19 is excluded, the intersecting section in the cir-
cumferential direction between the vane 135 and the first
lubricating portion 1391 is much more shortened. Thus,
the vane 135 is brought into contact with the substantially
flat sub sliding surface 1321a in the circumferential di-
rection, thereby further reducing friction loss between the
vane 135 and the sub sliding surface 1321a.
[0261] Although not illustrated, the discharge port may
be formed through the cylinder instead of the main bear-
ing and the sub bearing. In this case as well, the vane
support structure using the compression coil spring may
be applied equally.

Claims

1. A rotary compressor comprising:

a casing (110);
a drive motor (120) disposed in an inner space
(110a) of the casing (110);
a rotating shaft (123) coupled to a rotor (122) of
the drive motor (120), wherein an oil supply pas-
sage (125) is formed through an inside of the
rotating shaft (123);
a cylinder (133) disposed in an inner space
(110b) of the casing (110) to define a compres-
sion space (V);
a roller (134) disposed on the rotating shaft
(123), the roller (134) is accommodated in the
compression space (V) and is eccentric with re-
spect to an inner circumferential surface of the
cylinder (133);
vanes (1351, 1352, 1353) slidably inserted into
vane slots (1343a, 1343b, and 1343c) provided
in the roller (134); and
a main bearing (131) and a sub bearing (132)
respectively disposed on both sides of the cyl-
inder (133) in an axial direction to define the
compression space (V) together with the cylin-
der (133),
wherein at least one of the main bearing (131)
and the sub bearing (132) includes a discharge
port (1313) through which refrigerant com-
pressed in the compression space (V) is dis-
charged to the inner space (110a) of the casing
(110),
wherein one or more back pressure pockets
(1315, 1325) are disposed at one side of the
discharge port (1313) communicating with rear
sides of the vanes (1351, 1352, 1353)

2. The rotary compressor of claim 1, wherein a plurality
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of back pressure pockets (1315, 1325) are disposed
communicating with rear sides of the vanes (1351,
1352, 1353), wherein the plurality of back pressure
pockets (1315, 1325) are spaced apart from each
other in a circumferential direction.

3. The rotary compressor of claim 2, wherein a back
pressure pocket (1315, 1325) that is closest to the
discharge port (1313) of the plurality of back pres-
sure pockets (1315, 1325) communicates with the
inner space (110a) of the casing (110) by a back
pressure passage portion (138) penetrating through
at least one of the main bearing (131) and the sub
bearing (132).

4. The rotary compressor of any one of the preceding
claims, wherein each of the main bearing (131) and
the sub bearing (132) includes a bearing hole
(1312a, 1322a) in which the rotating shaft (123) is
inserted and supported, and/or the back pressure
pocket (1315, 1325) closest to the discharge port
(1313) is radially spaced apart from an inner circum-
ferential surface of the bearing hole (1312a, 1322a)
so as to be isolated from the bearing hole (1312a,
1322a).

5. The rotary compressor of any one of the preceding
claims, wherein the rotating shaft (123) includes an
oil supply passage (125) formed therein in a hollow
shape, and at least one oil supply hole (126a, 126b)
formed through from an inner circumferential surface
of the oil supply passage (125) to an outer circum-
ferential surface of the rotating shaft (123), and/or
wherein the back pressure passage portion (138)
has an inner diameter smaller than or equal to an
inner diameter of the oil supply hole (126a, 126b).

6. The rotary compressor of any one of the preceding
claims 3-5, wherein the back pressure passage por-
tion (138) is located at one side of the oil supply hole
(125) in the axial direction.

7. The rotary compressor of any one of the preceding
claims, wherein the back pressure passage portion
(138) is formed to be eccentric from a center of the
back pressure pocket (1315, 1325) to a reference
point where the roller (134) and the cylinder (133)
are closest to each other; and/or the back pressure
passage portion (138) is located at a position where
the same periodically overlaps the vane (1351, 1352,
1353) during a reciprocating motion of the vane
(1351, 1352, 1353); and/or the back pressure pas-
sage portion (138) has an inner diameter smaller
than a width of the vane (1351, 1352, 1353).

8. The rotary compressor of any one of claims 1 to 7,
wherein the back pressure passage portion (138)
comprises at least one of:

a first back pressure hole (138a) formed in a
penetrating manner from an inner circumferen-
tial surface of the oil supply passage (125) to an
outer circumferential surface of the rotating shaft
(123); and
a second back pressure hole (138b) formed
through at least one of the main bearing (131)
and the sub bearing (132) to communicate with
the first back pressure hole (138a), so as to com-
municate with the back pressure pocket (1315,
1325), and/or
wherein the second back pressure hole (138b)
has an inner diameter smaller than or equal to
an inner diameter of the first back pressure hole
(138a).

9. The rotary compressor of claim 8, wherein a com-
munication groove (138c) is formed between the first
back pressure hole (138a) and the second back
pressure hole (138b), and/or the communication
groove (138c) has a cross-sectional area larger than
at least one of a cross-sectional area of the first back
pressure hole (138a) and a cross-sectional area of
the second back pressure hole (138b); and/or the
communication groove (138c) is formed in an arcu-
ate shape so that the first back pressure hole (138a)
and the second back pressure hole (138b) commu-
nicate with each other periodically, or the communi-
cation groove (138c) is formed in a circular shape
so that the first back pressure hole (138a) and the
second back pressure hole (138b) communicate
with each other continuously.

10. The rotary compressor of any one of claims 1 to 9,
wherein the back pressure passage portion (138)
has one end communicating with the back pressure
pocket (1315, 1325) closest to the discharge port
(1313), and another end communicating with the in-
ner space of the casing (110) through at least one
of the main bearing (131) and the sub bearing (132),
and/or
wherein the back pressure pocket (1315, 1325) clos-
est to the discharge port (1313) among the plurality
of back pressure pockets (1315, 1325) has a volume
smaller than a volume of another back pressure
pocket (1315, 1325).

11. The rotary compressor of claim 10, wherein the back
pressure pocket (1315, 1325) closest to the dis-
charge port (1313) among the plurality of back pres-
sure pockets (1315, 1325) has an arcuate length
shorter than an arcuate length of the other back pres-
sure pocket (1315, 1325), or
wherein the back pressure pocket (1315, 1325) clos-
est to the discharge port (1313) among the plurality
of back pressure pockets (1315, 1325) has a depth
smaller than a depth of the another back pressure
pocket (1315, 1325).
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12. The rotary compressor of any one of claims 1 to 11,
wherein a lubricating portion (1392) is formed at at
least one of the main bearing (131) and the sub bear-
ing (132) radially outside the back pressure pocket
(1315, 1325); and/or at least portion of the lubricating
portion (1392) radially overlaps the back pressure
pocket (1315, 1325) closest to the discharge port
(1313).

13. The rotary compressor of claim 12, wherein the lu-
bricating portion (1392) comprises:

a lubrication pocket (1391a) spaced apart from
the back pressure pocket (1315, 1325); and
a lubrication passage (1391b) connecting the lu-
brication pocket (1391a) and the inner space
(110b) of the casing (110) to guide oil stored in
the inner space of the casing to the lubrication
pocket (1391a),
wherein the lubrication pocket (1391a) is con-
figured as one groove extending in the circum-
ferential direction, and
wherein the lubrication passage (1391b) is pro-
vided by one or more in number in the circum-
ferential direction of the lubrication pocket
(1391a), or
wherein the lubrication passage (1391b) inde-
pendently communicates with each of the plu-
rality of lubrication pockets (1391a).

14. The rotary compressor of claim 12, wherein the lu-
bricating portion (1392) comprises at least one lubri-
cation passage (1391b) formed through the sub
bearing (132), and
wherein the lubrication passage (1391b) has one
end open toward the vane (1351, 1352, 1353) at one
axial side surface of the sub bearing (132), and an-
other end open toward the inner space of the casing
(110) at another axial side surface of the sub bearing
(132).

15. The rotary compressor of claim 12, wherein the lu-
bricating portion (1392) comprises:

a lubrication pocket (1391a) spaced apart from
the back pressure pocket (1315, 1325); and
a lubrication passage (1391b) extending from at
least one of the back pressure pockets (1315,
1325), excluding the back pressure pocket
(1315, 1325) closest to the discharge port
(1313), to communicate with the lubrication
pocket (1391a).
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