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(54) Rotary compressor

(57) A rotary compressor for achieving efficient sup-
ply of oil into a gap between a vane and a vane groove.
The rotary compressor also has a function of closing an
oil supply path communicating with the vane groove
when the operation of the vane stops for the sake of a
variation in compression capacity. The rotary compres-
sor includes at least one compression chamber, a vane
to perform forward and rearward movements in a radial
direction of the compression chamber, a vane groove to
receive the vane and guide the forward and rearward
movements of the vane, and an oil supply path commu-
nicating with a rear location of the vane groove. The oil
supply path is opened when the vane moves forward to
the compression chamber, and is closed by the vane
when the vane moves rearward.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of Korean
Patent Application No. 2006-2276, filed on January 9,
2006 in the Korean Intellectual Property Office, the dis-
closure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to a rotary com-
pressor, and, more particularly, to a rotary compressor
in which oil can be supplied to a vane groove in which a
vane is installed.

2. Description of the Related Art

[0003] As one example of the prior art, Japanese Pat-
ent Publication No. 2003-269352 discloses a multi-stage
rotary compressor having an oil supply path for supplying
oil to a vane groove that is provided to guide forward and
rearward movements of a vane. The oil supply path of
the disclosed rotary compressor is configured to commu-
nicate an outer surface of a cylinder with a portion of an
inner surface of the vane groove. When the vane per-
forms forward and rearward movements, oil is supplied
into the vane groove through the oil supply path, ensuring
efficient lubrication between an outer surface of the vane
and the inner surface of the vane groove and achieving
air-tightness in gap.
[0004] However, due to the fact that the oil supply path
communicates with only a portion of the inner surface of
the vane groove, the above described rotary compressor
has a difficulty to achieve uniform supply of oil throughout
the inner surface of the vane.
[0005] As another example of the prior art, Korean Pat-
ent Publication No. 10-2005-0062218 discloses a varia-
ble rotary compressor in which a plurality of vanes are
installed in a plurality of compression chambers, respec-
tively, such that one of the vanes is selectively restricted
to achieve a variation in compression capacity. However,
when oil is supplied to the restricted one of the vanes,
the oil may be unintentionally introduced to the relevant
compression chamber, in which idling rotation is per-
formed, through a gap between the restricted vane and
the vane groove. This has a bad effect on operation of
the compressor, for example, an increase in drive load.
Accordingly, when any vane is restricted, it is necessary
to intercept the supply of oil to the restricted vane.

SUMMARY OF THE INVENTION

[0006] Therefore, the present invention has been
made in order to solve the above problems, and it is an
aspect of the invention to provide a rotary compressor

capable of achieving smooth supply of oil through a gap
between a vane and a vane groove.
[0007] It is another aspect of the invention to provide
a rotary compressor capable of intercepting the supply
of oil to a vane groove when a vane stops operation to
achieve a variation in compression capacity.
[0008] In accordance with one aspect, the present in-
vention provides a rotary compressor including at least
one compression chamber, a vane to perform forward
and rearward movements in a radial direction of the com-
pression chamber, and a vane groove to receive the vane
and guide the forward and rearward movements of the
vane, wherein the rotary compressor further includes an
oil supply path communicating with a rear location of the
vane groove, and the oil supply path is opened when the
vane moves forward to the compression chamber, and
is closed by the vane when the vane moves rearward.
[0009] The rotary compressor may further include a
vane control device to restrict or release the vane for the
control of compression capacity.
[0010] The vane control device may include: a low-
pressure pipe to apply suction pressure to the rear loca-
tion of the vane groove; a high-pressure pipe to apply
discharge pressure to the rear location of the vane
groove; and a pair of opening/closing valves to selectively
open and close the low-pressure and high-pressure
pipes, respectively.
[0011] The opening/closing valves may include a low-
pressure opening/closing valve to open and close the
low-pressure pipe, and a high-pressure opening/closing
valve to open and close the high-pressure pipe.
[0012] In accordance with another aspect, the present
invention provides a rotary compressor including a her-
metic container in which oil is received, and a compres-
sion device installed in the hermetic container, the com-
pression device including first and second compression
chambers separated from each other, first and second
vanes to perform forward and rearward movements in a
radial direction of the first and second compression
chambers, respectively, and first and second vane
grooves to receive the first and second vanes and guide
the forward and rearward movements of the first and sec-
ond vanes, respectively, wherein the rotary compressor
further includes: a vane control device to control the for-
ward and rearward movements of the first vane for
achieving a variation in compression capacity; and an oil
supply path communicating with a rear location of the
first vane groove.
[0013] The oil supply path may be opened when the
first vane moves forward to the first compression cham-
ber, and is closed by the first vane when the first vane
moves rearward.
[0014] The compressor may further include an inter-
mediate plate to separate the first compression chamber
from the second compression chamber, and the oil sup-
ply path may be formed through the intermediate plate
to communicate the rear location of the first vane groove
with the second vane groove, and a rear location of the
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second vane groove communicates with the interior of
the hermetic container
[0015] The first compression chamber and the first
vane groove may be located above the second compres-
sion chamber and the second vane groove, respectively.
[0016] The vane control device may include: a low-
pressure pipe to apply suction pressure to the rear loca-
tion of the first vane groove; a high-pressure pipe to apply
discharge pressure to the rear location of the first vane
groove; and a pair of opening/closing valves to selectively
open and close the low-pressure and high-pressure
pipes, respectively.
[0017] The oil supply path may include an oil supply
pipe to connect a lower region of the hermetic container
to a portion of the high-pressure pipe upstream of the
high-pressure opening/closing valve.
[0018] Additional aspects and/or advantages of the in-
vention will be set forth in part in the description which
follows and, in part, will be obvious from the description,
or may be learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] These and/or other aspects and advantages of
the invention will become apparent and more readily ap-
preciated from the following description of the embodi-
ments, taken in conjunction with the accompanying draw-
ings, of which:

FIG. 1 is a sectional view showing the configuration
of a rotary compressor according to a first embodi-
ment of the present invention, in a state wherein com-
pression operation is performed in a first compres-
sion chamber;
FIG. 2 is a cross sectional view taken along the line
II-II’ of FIG. 1;
FIG. 3 is a sectional view of the rotary compressor
according to the first embodiment of the present in-
vention, in a state wherein idling rotation is per-
formed in the first compression chamber;
FIG. 4 is a cross sectional view taken along the line
IV-IV’ of FIG. 3;
FIG. 5 is a sectional view showing an oil flow path
of the rotary compressor according to a second em-
bodiment of the present invention, in a state wherein
compression operation is performed in the first com-
pression chamber; and
FIG. 6 is a sectional view showing the oil flow path
of the rotary compressor according to the second
embodiment of the present invention, in a state
wherein idling rotation is performed in the first com-
pression chamber.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0020] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which

are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
The embodiments are described below to explain the
present invention by referring to the figures.
[0021] FIGS. 1 to 4 illustrate a rotary compressor in
accordance with a first embodiment of the present inven-
tion. As shown in FIG. 1, the rotary compressor in ac-
cordance with the first embodiment of the present inven-
tion comprises an electric motor device 20 mounted in
an upper location of a hermetic container 10, and a com-
pression device 30 mounted in a lower location of the
hermetic container 10 and connected to the electric motor
device 20 via a rotary shaft 21.
[0022] The electric motor device 20 includes a cylin-
drical stator 22 fixed to an inner surface of the hermetic
container 10, and a rotor 23 rotatably inserted in the stator
22 and coupled, through a central portion thereof, to the
rotary shaft 21. If electric power is applied to the electric
motor device 20, the rotor 23 of the electric motor device
20 is rotated and acts to rotate the rotary shaft 21, bring
about operation of the compression device 30.
[0023] The compression device 30 includes a housing
having an upper first compression chamber 31 and a
lower second compression chamber 32, which are sep-
arated from each other. The compression device 30 fur-
ther includes a pair of first and second compression units
40 and 50 provided in the first and second compression
chambers 31 and 32, respectively, and adapted to be
operated in accordance with rotation of the rotary shaft
21.
[0024] The housing of the compression device 30 in-
cludes an upper first body 33 that internally defines the
first compression chamber 31, a lower second body 34
that internally defines the second compression chamber
32, an intermediate plate 35 interposed between the first
and second bodies 33 and 34 to separate the first com-
pression chamber 31 from the second compression
chamber 32, and first and second flanges 36 and 37 cou-
pled to an upper end of the first body 33 and a lower end
of the second body 34, respectively, to close an upper
opening of the first compression chamber 31 and a lower
opening of the second compression chamber 32. The
first and second flanges 36 and 37 also serve to support
the rotary shaft 21. The rotary shaft 21 penetrates through
the center of the first and second compression chambers
31 and 32, so as to operate the compression units 40
and 50 inside the first and second compression cham-
bers 31 and 32.
[0025] The first compression unit 40 includes a first
eccentric portion 41 provided around an outer surface of
the rotary shaft 21 in the first compression chamber 31,
and a first roller 42 rotatably coupled to an outer circum-
ference of the first eccentric portion 41 to rotate in partial
contact with an inner surface of the first compression
chamber 31. Similarly, the second compression unit 50
includes a second eccentric portion 51 provided around
the outer surface of the rotary shaft 21 in the second
compression chamber 32, and a second roller 52 rotat-
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ably coupled to an outer circumference of the second
eccentric portion 51 to rotate in partial contact with an
inner surface of the second compression chamber 32.
The first eccentric portion 41 and the second eccentric
portion 51, provided around the outer surface of the rotary
shaft 21, are adapted to eccentrically rotate in opposite
directions from each other, to maintain balance therebe-
wteen.
[0026] The first and second compression units 40 and
50 further include first and second vanes 43 and 53, re-
spectively. The first and second vanes 43 and 53 serve
to divide the relevant first and second compression
chambers 31 and 32 as they perform forward and rear-
ward movements in a radial direction of the first and sec-
ond compression chambers 31 and 32, respectively. As
shown in FIGS. 1 and 2, the first and second vanes 43
and 53 are received in first and second vane grooves 44
and 54 such that their forward and rearward movements
are guided by the first and second vane grooves 44 and
54. The first and second vane grooves 44 and 54 have
an elongated shape extending in a radial direction of the
first and second compression chambers 31 and 32. Also,
a vane spring 55 is installed in the second vane groove
54 to pressure the second vane 53 toward the second
roller 52, thereby allowing the second vane 53 to divide
the second compression chamber 32.
[0027] The first vane groove 44 is connected to a vane
control device 60. The vane control device 60 serves to
apply suction pressure into the first vane groove 44 for
restricting the first vane 43, or to apply discharge pres-
sure into the first vane groove 44 for allowing forward
and rearward movements of the first vane 43. By restrict-
ing or releasing the first vane 43 in the above manner,
the vane control device 60 brings about compression op-
eration or idling rotation in the first compression chamber
31, in order to achieve a variation in compression capac-
ity. The detailed configuration and operation of the vane
control device 60 will be explained hereinafter.
[0028] Meanwhile, the first compression chamber 31
includes a suction hole 73 connected to a suction pipe
71 to introduce gas thereinto, and a discharge hole 75
to discharge the gas, which is compressed in the first
compression chamber 31, into the hermetic container 10.
Similarly, the second compression chamber 32 includes
a suction hole 73 connected to a suction pipe 72 to in-
troduce gas thereinto, and a discharge hole 76 to dis-
charge the gas, which is compressed in the second com-
pression chamber 32, into the hermetic container 10. Ac-
cordingly, in operation of the compressor, the interior of
the hermetic container 10 is kept in a high pressure state
by the compressed gas discharged through the dis-
charge holes 75 and 76. Then, the compressed gas in-
side the hermetic container 10 is guided to the outside
through a discharge pipe 77 that is located on the top of
the hermetic container 10. The gas to be sucked is adapt-
ed to pass through an accumulator 78, prior to being guid-
ed to the suction holes 73 of the compression chambers
31 and 32 through the suction pipes 71 and 72.

[0029] As shown in FIG. 1, the vane control device 60,
which serves to control the operation of the first vane 43,
includes a high-pressure pipe 61 to connect the dis-
charge pipe 77 to a rear location of the first vane groove
44 for applying discharge pressure to the rear location
of the first vane groove 44, a low-pressure pipe 62 to
connect a suction pipe 70 to the rear location of the first
vane groove 44 for applying suction pressure to the rear
location of the first vane groove 44, a high-pressure open-
ing/closing valve 63 to open and close the high-pressure
pipe 61, and a low-pressure opening/closing valve 64 to
open and close the low-pressure pipe 62. When the high-
pressure opening/closing valve 63 is opened and the low-
pressure opening/closing valve 64 is closed, the dis-
charge pressure is applied to the rear location of the first
vane groove 44. Also, when the high-pressure opening/
closing valve 63 is closed and the low-pressure opening/
closing valve 64 is opened, the suction pressure is ap-
plied to the rear location of the first vane groove 44. Ac-
cordingly, when the discharge pressure is applied to the
rear location of the first vane groove 44, the first vane 43
is pushed to the first compression chamber 31 by the
discharge pressure, thereby performing forward and
rearward movements in accordance with eccentric rota-
tion of the first roller 42. When the suction pressure is
applied to the first vane groove 44, the first vane 43 stops
in a rearwardly moved state, thereby causing idling rota-
tion to be performed in the first compression chamber 31.
[0030] As stated above, the vane control device 60 al-
lows compression operation or idling rotation to be se-
lectively performed in the first compression chamber 31
by controlling the forward and rearward movements of
the first vane 43, thereby achieving a variation in com-
pression capacity. Specifically, if the compressor is op-
erated in a state wherein the high-pressure opening/clos-
ing valve 63 is opened and the low-pressure opening/
closing valve 64 is closed, as shown in FIGS. 1 and 2,
the first vane 43 is pushed to the first compression cham-
ber 31 by the discharge pressure that acts on the first
vane groove 44, resulting in the forward and rearward
movements of the first vane 43. Accordingly, in this case,
the compression operation is performed in both the first
and second compression chambers 31 and 32, achieving
a high compression capacity.
[0031] Conversely, if the compressor is operated in a
state wherein the high-pressure opening/closing valve
63 is closed and the low-pressure opening/closing valve
64 is opened, as shown in FIGS. 3 and 4, the first vane
43 moves rearwardly by the suction pressure that acts
on the first vane groove 44, and is kept in a stationary
state. Accordingly, in this case, the idling rotation is per-
formed in the first compression chamber 31 and the com-
pression operation is performed only in the second com-
pression chamber 32, resulting in a reduction in com-
pression capacity.
[0032] In the rotary compressor in accordance with the
present invention, oil is stored in a lower region of the
hermetic container 10, to be supplied to frictional portions
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and gaps requiring air-tightness. If the rotary shaft 21 is
rotated, the oil is supplied, through an oil supply path 80
defined in the rotary shaft 21, to frictional portions on the
outer surface of the rotary shaft 21 and to the rollers 42
and 52 inside the compression chambers 31 and 32,
thereby performing lubrication and air-tightness mainte-
nance functions.
[0033] The second flange 37, which is provided at a
lower end of the second vane groove 54, is formed with
an oil supply path 81 to introduce the oil to a rear location
of the second vane groove 54. Also, the intermediate
plate 35 is formed with an oil supply path 82 at a position
between the rear location of the first vane groove 44 and
the rear location of the second vane groove 54, to allow
the oil in the second vane groove 54 to be introduced
into the first vane groove 44. When the oil is supplied to
the rear locations of the first and second vane grooves
44 and 54 through the oil supply paths 81 and 82, the oil
flows in gaps between the forwardly and rearwardly mov-
ing first and second vanes 43 and 53 and the first and
second vane grooves 44 and 54, so as to achieve lubri-
cation and air-tightness thereat. In particular, supplying
the oil through the oil supply paths 81 and 82 located at
the rear locations of the first and second vane grooves
44 and 54 has the effect of enabling uniform supply of
the oil into the gaps between the vanes 43 and 53 and
the vane grooves 44 and 54.
[0034] Preferably, the oil is filled in the hermetic con-
tainer 10 to the same height as that of the intermediate
plate 35. If the height of the oil is higher than the inter-
mediate plate 35, and thus, a great amount of oil is intro-
duced to the rear location of the first vane groove 44, it
may have a negative effect on the control of the first vane
43. Also, if the height of the oil is lower than the interme-
diate plate 35, it may result in inefficient supply of oil into
the first vane groove 44.
[0035] Hereinafter, a process for supplying oil into the
first vane groove 44 during the operation of the rotary
compressor will be explained.
[0036] When compression operation is performed in
the first compression chamber 31 (i.e. the high-pressure
opening/closing valve 63 is opened and the low-pressure
opening/closing valve 64 is closed), as shown in FIG. 1,
the first vane 43 performs forward and rearward move-
ments, causing a pressure variation in the rear location
of the first vane groove 44. With the pressure variation,
the oil is able to be introduced to the rear location of the
first vane groove 44 through the oil supply path 82 of the
intermediate plate 35. Specifically, the pressure variation
generates pumping phenomenon for the introduction of
oil. When the first vane 43 performs forward and rearward
movements, the second vane 53 also performs forward
and rearward movements, and therefore, allows the flow
of oil in the rear location of the second vane groove 54.
As a result, the oil is able to be introduced into the first
vane groove 44.
[0037] When idling rotation is performed in the first
compression chamber 31 (i.e. the high-pressure open-

ing/closing valve 63 is closed and the low-pressure open-
ing/closing valve 64 is opened), as shown in FIGS. 3 and
4, the first vane 43 moves rearward, and closes the oil
supply path 82 of the intermediate plate 35. Therefore,
there is no introduction of oil into the first vane groove
44. In a state wherein the oil supply path 82 of the inter-
mediate plate 35 is closed by the first vane 43, further-
more, the first vane groove 44 is isolated from a high-
pressure region. Accordingly, no discharge pressure is
applied to the first vane groove 44, allowing the first vane
43 to be kept in the rearwardly moved state (i.e. stationary
state).
[0038] FIGS. 5 and 6 illustrate a different oil supply
path with respect to the first vane groove 44 of the rotary
compressor in accordance with a second embodiment
the present invention. In the second embodiment, instead
of the oil supply path of the intermediate plate 35, an oil
supply pipe 90 is installed to connect the lower region of
the hermetic container 10 to a portion of the high-pres-
sure pipe 61 upstream of the high-pressure opening/clos-
ing valve 63. The other configuration is identical to the
first embodiment.
[0039] In the present embodiment, when the high-
pressure opening/closing valve 63 is opened and the low-
pressure opening/closing valve 64 is closed (i.e. com-
pression operation is performed in the first compression
chamber 31), as shown in FIG. 5, discharge pressure is
applied to the first vane groove 44, causing forward and
rearward movements of the first vane 43. When the first
vane performs the forward and rearward movements of
the first vane 43, the rear location of the first vane groove
44 experiences a pressure variation. Therefore, as a re-
sult of the pressure variation, the oil in the oil supply pipe
90 is introduced into the first vane groove 44, enabling
the supply of oil with respect to the first vane groove 44.
[0040] Conversely, when the high-pressure opening/
closing valve 63 is closed and the low-pressure opening/
closing valve 64 is opened (i.e. idling rotation is per-
formed in the first compression chamber 31), as shown
in FIG. 6, suction pressure is applied to the first vane
groove 44, causing the first vane 43 to stop in the rear-
wardly moved state. In this case, since the high-pressure
opening/closing valve 63 is closed, there is no introduc-
tion of oil into the first vane groove 44.
[0041] As apparent from the above description, the
present invention provides a rotary compressor in which
oil is supplied into a vane groove through an oil supply
path formed at a rear location of the vane groove, where-
by efficient supply of oil throughout a gap between a vane
and the vane groove can be accomplished.
[0042] Furthermore, when the operation of the vane
stops for achieving a variation in compression capacity,
the oil supply path, which communicates with the vane
groove, is closed by the vane or a high-pressure opening/
closing valve of a vane control device. Therefore, it is
possible to prevent the oil from being introduced into the
vane groove, and to isolate the vane groove from a high-
pressure region. This ensures efficient control of com-
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pression capacity.
[0043] Although embodiments of the present invention
have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in
this embodiment without departing from the principles
and spirit of the invention, the scope of which is defined
in the claims and their equivalents.

Claims

1. A rotary compressor including at least one compres-
sion chamber, a vane to perform forward and rear-
ward movements in a radial direction of the compres-
sion chamber, and a vane groove to receive the vane
and guide the forward and rearward movements of
the vane,
wherein the rotary compressor further includes an
oil supply path communicating with a rear location
of the vane groove, and
wherein the oil supply path is opened when the vane
moves forward to the compression chamber, and is
closed by the vane when the vane moves rearward.

2. The compressor according to claim 1, wherein the
rotary compressor further includes a vane control
device to restrict or release the vane for the control
of compression capacity.

3. The compressor according to claim 2, wherein the
vane control device includes:

a low-pressure pipe to apply suction pressure
to the rear location of the vane groove;
a high-pressure pipe to apply discharge pres-
sure to the rear location of the vane groove; and
a pair of opening/closing valves to selectively
open and close the low-pressure and high-pres-
sure pipes, respectively.

4. The compressor according to claim 3, wherein the
opening/closing valves include a low-pressure open-
ing/closing valve to open and close the low-pressure
pipe, and a high-pressure opening/closing valve to
open and close the high-pressure pipe.

5. A rotary compressor including at least one compres-
sion chamber, a vane to perform forward and rear-
ward movements in a radial direction of the compres-
sion chamber, and a vane groove to receive the vane
and guide the forward and rearward movements of
the vane,
wherein the rotary compressor further includes:

a vane control device to control the forward and
rearward movements of the vane for achieving
a variation in compression capacity; and
an oil supply path communicating with a rear

location of the vane groove.

6. The compressor according to claim 5, wherein the
vane control device includes:

a low-pressure pipe to apply suction pressure
to the rear location of the vane groove;
a high-pressure pipe to apply discharge pres-
sure to the rear location of the vane groove; and
a pair of opening/closing valves provided on the
low-pressure and high-pressure pipes, respec-
tively, to selectively open and close the low-
pressure and high-pressure pipes.

7. The compressor according to claim 6, wherein the
oil supply path includes an oil supply pipe connected
to a portion of the high-pressure pipe upstream of
the opening/closing valve.

8. A rotary compressor including a hermetic container
in which oil is received, and a compression device
installed in the hermetic container, the compression
device including first and second compression
chambers separated from each other, first and sec-
ond vanes to perform forward and rearward move-
ments in a radial direction of the first and second
compression chambers, respectively, and first and
second vane grooves to receive the first and second
vanes and guide the forward and rearward move-
ments of the first and second vanes, respectively,
wherein the rotary compressor further includes:

a vane control device to control the forward and
rearward movements of the first vane for achiev-
ing a variation in compression capacity; and
an oil supply path communicating with a rear
location of the first vane groove.

9. The compressor according to claim 8, wherein the
oil supply path is opened when the first vane moves
forward to the first compression chamber, and is
closed by the first vane when the first vane moves
rearward.

10. The compressor according to claim 9,
wherein the compressor further includes an interme-
diate plate to separate the first compression cham-
ber from the second compression chamber, and
wherein the oil supply path is formed through the
intermediate plate to communicate the rear location
of the first vane groove with the second vane groove,
and a rear location of the second vane groove com-
municates with the interior of the hermetic container.

11. The compressor according to claim 10, wherein the
first compression chamber and the first vane groove
are located above the second compression chamber
and the second vane groove, respectively.
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12. The compressor according to claim 8, wherein the
vane control device includes:

a low-pressure pipe to apply suction pressure
to the rear location of the first vane groove;
a high-pressure pipe to apply discharge pres-
sure to the rear location of the first vane groove;
and
a pair of opening/closing valves to selectively
open and close the low-pressure and high-pres-
sure pipes, respectively.

13. The compressor according to claim 12, wherein the
opening/closing valves include a low-pressure open-
ing/closing valve to open and close the low-pressure
pipe, and a high-pressure opening/closing valve to
open and close the high-pressure pipe.

14. The compressor according to claim 13, wherein the
oil supply path includes an oil supply pipe to connect
a lower region of the hermetic container to a portion
of the high-pressure pipe upstream of the high-pres-
sure opening/closing valve.
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