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COMPRESSOR

TECHNICAL FIELD

The present invention relates to a compressor.

BACKGROUND ART

Generally, a compressor is for compressing a fluid. According to
operation types, etc, the compressor can be divided into a linear
compressor, a scroll compressor, a piston compressor and a rotary

10  compressor, etc.

In modifications of the rotary compressor, there are a method for
compressing a fluid with a piston eccentrically combined with a rotational
shaft so as to rotate in a compression chamber; and a method for
compressing a fluid with a partition plate combined with a rotational shaft

15 so as to divide a cylindrical compression space into upper and lower
spaces. In particular, the rotary compressor using the second method has
been disclosed in WO 01/81765 A1 and has been called a ‘Z’' compressor
according to a shape.of the partition plate.

In the meantime, EER (energy efficiency ratio) indicates

20 performance of a compressor, performance and life span of the
compressor can be varied according to a structure thereof.

Because compressors have different structures according to
operation types, a compressor is required to have an appropriate structure
in consideration of performance and life span thereof.
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TECHNICAL GIST OF THE PRESENT INVENTION

In order to solve the above-described problems, it is an object of
the present invention to provide a compressor having a structure capable
of improving performance and life span thereof.

It is another object of the present invention to provide a
compressor having a simple structure capable of showing improved
performance by reducing leakage of a fluid between a compression region
and a suction region in a compression space.

It is still another object of the present invention to provide a
compressor having a structure capable of preventing abrasion of a contact
maintaining unit for making a vane contact to a partition plate.

It is still another object of the present invention to provide a
compressor having a structure capable of reducing leakage of a fluid
between a compression region and a suction region in a compression
space and at the same time, facilitating fabrication.

It is still another object of the present invention to provide a
compressor having a structure capable of preventing compression loss
generated by expansion of a compressed fluid remained on a lower portion
of a vane.

It is sfill another object of the present invention to provide a
compressor having a structure capable of improving compression
efficiency by installing a compression unit and a motor unit horizontally or

slantingly.
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It is still another object of the present invention to provide a
compressor having a structure capable of improving compression
efficiency by installing a discharge pipe between a compression unit and a
motor unit of a casing having a sealed space.

In order to achieve the above-mentioned objects, a compressor in
accordance with the present invention includes a cylinder assembly having
an internal compression space, a suction path and a discharge path
connected to the compression space; a rotational shaft inserted into the
cylinder assembly in a lengthy direction of the cylinder assembly; a
partition plate for partitioning the compression space into a first and a
second compression spaces and rotating by being combined with the
rotational shaft; a first and a second vanes contacted to each surface of
the partition plate so as to divide the first and second compression spaces
into a compression region and a suction region respectively in order to
perform a reciprocating motion within a certain region in the lengthy
direction of the rotational shaft according to rotation of the partition plate;
and a contact maintaining unit for making the first and second vanes
maintain a state contacted to each surface of the partition plate while
performing a reciprocating motion in the lengthy direction of the rotational
shaft with the first and second vanes.

In addition, a compressor in accordance with the present invention
includes a cylinder assembly having an internal compression space, a
suction path and a discharge path connected to the compression space; a

rotational shaft inserted into the cylinder assembly in a lengthy direction of

3



WO 2004/111454 PCT/KR2003/001177

the cylinder assembly; a partition plate for partitioning the compression

space into a first and a second compression spaces and rotating by being

combined with the rotational shaft; a first and a second vanes contacted to

each surface of the partition plate so as to divide the first and second

5 compression spaces into a compression region and a suction region

respectively in order to perform a reciprocating motion within a certain

region in the lengthy direction of the rotational shaft according to rotation of

the partition plate; and at least one abrasion preventing unit interposed

between the top end of the first vane and the first contact maintaining unit

10 and/or between the top end of the second vane and the second contact

maintaining unitin order to prevent abrasion of the end of the contact
maintaining unit.

In addition, a compressor in accordance with the present invention

includes a cylinder assembly having an internal compression space, a

15 suction path and a discharge path connected to the compression space; a

rotational shaft inserted into the cylinder assembly in a lengthy direction of

the cylinder assembly; a partition plate for partitioning the compression

space into a first and a second compression spaces and rotating by being

combined with the rotational shaft; a first and a second vanes contacted to

20 each surface of the partition plate so as to divide the first and second

compression spaces into a compression region and a suction region

respectively in order to perform a reciprocating motion within a certain

region in the lengthy direction of the rotational shaft according to rotation of

the partition plate, wherein a surface contacting portion having a circular
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section and a curvature same with an outer diameter of the rotational shaft
is formed at least one of the first and second vanes.

In addition, a compressor in accordance with the present invention
includes a cylinder assembly having an internal compression space, a
suction path and a discharge path connected to the compression space; a
rotational shaft inserted into the cylinder assembly in a lengthy direction of
the cylinder assembly; a partition plate for partitioning the compression
space into a first and a second compression spaces and rotating by being
combined with the rotational shaft; a first and a second vanes contacted to
each surface of the partition plate so as to divide the first and second
compression spaces into a compression region and a suction region
respectively in order to perform a reciprocating motion within a certain
region in the lengthy direction of the rotational shaft according to rotation of
the partition plate, wherein an inner diameter of a vane insertion hole
formed at the cylinder assembly for receiving the first and second vanes
respectively and making the first and second vanes perform a reciprocating
motion in a certain region is greater than a distance from the outer
circumference of the rotational shaft at which the first or second vane is
contacted to an inner diameter of the cylinder assembly.

In addition, a compressor in accordance with the present invention
includes a cylinder assembly having an internal compression space, a
suction path and a discharge path connected to the compression space; a
rotational shaft inserted into the cylinder assembly in a lengthy direction of

the cylinder assembly; a partition plate for partitioning the compression
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space into a first and a second compression spaces and rotating by being
combined with the rotational shaft; a first and a second vanes contacted to
each surface of the partition plate so as to divide the first and second
compression spaces into a compression region and a suction region
respectively in order to perform a reciprocating motion within a certain
region in the lengthy direction of the rotational shaft according to rotation of
the partition plate, wherein a vane insertion hole formed at the cylinder
assembly for receiving the first and second vanes respectively and making
them perform a reciprocating motion in a certain region is communicated
with the discharge path by a connection path.

In addition, a compressor in accordance with the present invention
includes a compression unit having a cylinder assembly having an internal
compression space, a suction path and a discharge path connected to the
compression space; a rotational shaft inserted into the cylinder assembly in
a lengthy direction of the cylinder assembly; and a partition plate for
partitioning the compression space into a first and a second compression
spaces and rotating by being combined with the rotational shaft, a first and
a second vanes contacted to each surface of the partition plate so as to
divide the first and second compression spaces into a compression region
and a suction region respectively in order to perform a reciprocating motion
within a certain region in the lengthy direction of the rotational shaft
according to rotation of the partition plate; a motor unit combined with the
rotational shaft in order to generate a rotational force; and a casing having

a sealed space in which the compression unit and the motor unit are
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disposed and having a discharge pipe combined between the compression
unit and the motor unit in order to discharge a fluid compressed in the
compressionunit.

In addition, a compressor in accordance with the present invention
includes a compression unit having a cylinder assembly having an internal
compression space, a suction path and a discharge path connected to the
compression space; a rotational shaft inserted into the cylinder assembly in
a lengthy direction of the cylinder assembly, a partition plate for partitioning
the compression space into a first and a second compression spaces and
rotating by being combined with the rotational shaft, and a first and a
second vanes contacted to each surface of the partition plate so as to
divide the first and second compression spaces into a compression region
and a suction region respectively in order to perform a reciprocating motion
within a certain region in the lengthy direction of the rotational shaft
according to rotation of the partition plate; a motor unit combined with the
rotational shaft in order to generate a rotational force; and a casing having
a sealed space in which the compression unit and the motor unit are
disposed so as to be perpendicular to the gravity direction.

In addition, a compressor in accordance with the present invention
includes a compression unit having a cylinder assembly having an internal
compression space, a suction path and a discharge path connected to the
compression space; a rotational shaft inserted into the cylinder assembly in
a lengthy direction of the cylinder assembly; a partition plate for partitioning

the compression space into a first and a second compression spaces and
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rotating by being combined with the rotational shaft; and a first and a
second vanes contacted to each surface of the partition plate so as to
divide the first and second compression spaces into a compression region
and a suction region respectively in order to perform a reciprocating motion

5 within a certain region in the lengthy direction of the rotational shaft
according to rotation of the partition plate; a motor unit combined with the
rotational shaft in order to generate a rotational force; and a casing having
a sealed space in which the compression unit is installed below the
motorunit in the gravity direction.

10

BRIEF DESCRIPTION OF DRAWINGS

The accompanying drawings, which are included to provide a
further understanding of the invention and are incorporated in and
constitute a part of this specification, illustrate embodiments of the

15 invention and together with the description serve to explain the principles
of the invention.

In the drawings:

Figure 1 is a longitudinal-sectional view illustrating a compressor in
accordance with a first embodiment of the present invention;

20 Figure 2 is an enlarged-sectional view illustrating a
compressionunit of the compressor in Figure 1;

Figure 3 is a perspective view illustrating a rotational shaft and a

partition plate of the compression unit in Figure 1;

Figure 4A is a sectional view illustrating an example of a vane of
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the compressor in Figure 1;

Figure 4B is a sectional view illustrating a modified example of the
vane of the compressor in Figure 1;

Figure 4C is a conceptual view illustrating a dead volume of the
vane in Figure 4A;

Figure 5A is a partial-enlarged view illustrating a vane having a
surface contact portion of the compressor in Figure 1;

Figure 5B is a sectional view illustrating a section of the vane in
Figure 5A;

Figure 5C is a side view illustrating the vane in Figure 5A;

Figure 6 is a sectional view illustrating a modified example of a
vane insertion hole of the compressor in Figure 1;

Figure 7A is a sectional view illustrating an embodiment of a vane
of the compressor in Figure 1;

Figure 7B is a perspective view illustrating the vane in Figure 7A,

Figure 8 is a bottom view illustrating part of a covering unit having
an internal connection path of the compressor in Figure 1;

Figure 9A is a side view illustrating a first embodiment of a contact
maintaining unit of the compressor in Figure 1;

Figure 9B is a plane view illustrating the contact maintaining unit in
Figure 9A;

Figure 10A is a side view illustrating a second embodiment of a
contact maintaining unit of the compressor in Figure 1;

Figure 10B is a plane view illustrating the contact maintaining unit

9
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in Figure 10A;

Figure 11A is a side view illustrating a third embodiment of a
contact maintaining unit of the compressor in Figure 1;

Figure 11B is a longitudinal-sectional view illustrating a vane in
Figure 1A,

Figure 11C is a side view illustrating the vane in Figure 11A;

Figures 12A and 12B are sectional views illustrating a fourth
embodiment of a contact maintaining unit of the compressor in Figure 1;

Figure 13A is a plane view illustrating part of a guide unit installed
at a muffler of the compressor in Figure 1;

Figure 13B is a longitudinal-sectional view illustrating the guide unit
in Figure 13A;

Figure 14A is a side view illustrating a guide unit having a
restraining member of the compressor in Figure 1;

Figure 14B is a side view illustrating the restraining member in
Figure 14A;

Figure 15A is a partial-perspective view illustrating a fifth
embodiment of a contact maintaining unit of the compressor in Figure 1;

Figure 15B is a plane view illustrating the top surface of the vane in
Figure 15A,;

Figure 16 is a sectional view illustrating a compressor in
accordance with a second embodiment of the present invention;

Figure 17 is a conceptual view illustrating a pressure separate

member of the compressor in Figure 16;

10



WO 2004/111454 PCT/KR2003/001177

10

15

20

Figure 18 is a plane view illustrating the pressure separate
member in Figure 17 used as a muffler;

Figure 19 is a conceptual view illustrating an oil supply pipe of the
compressor in Figure 17; and

Figure 20 is a sectional view illustrating a compressor in

accordance with a third embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, the preferred embodiments of the present invention
will be described with reference to accompanying drawings.

As depicted in Figure 1, a compressor in accordance with a first
embodiment of the present invention includes a cylinder assembly 301
having an internal compression space, a suction path 310 and a discharge
path (not shown) connected to the compression space; a rotational shaft
140 inserted into the cylinder assembly 310 in a lengthy direction of the
cylinder assembly 310; a partition plate 150 for partitioning the
compression space into a first and a second compression spaces 341, 342
and rotating by being combined with the rotational shaft 140; a
compressionunit 300 having a first and a second vanes 351, 352 contacted
to each surface of the partition plate 150 so as to divide the first and
second compression spaces 341, 342 into a compression region and a
suction region respectively in order to perform a reciprocating motion within
a certain region in the lengthy direction of the rotational shaft 150

L3

according to rotation of the partition plate 150; and a motor unit 200 for
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rotating the rotational shaft 140.

The motor unit 200 and the compression unit 300 are deposed in
the casing 100, as depicted in Figure 1, the compression unit is installed at
the lower portion, and the motor unit 200 is installed at the upper portion.

In particular, in the casing 100, a suction pipe 311 for sucking a
fluid into the compression space connects the compression unit 300 to the
outside, the fluid compressed in the compressor unit 300 is discharged into
a sealed space S of the casing 100, and the fluid is discharged through a
discharge pipe 130 installed at the upper portion. The suction pipe 311 is
connected to an evaporator or an accumulator, etc.

As depicted in Figure 1, the casing 100 includes an upper cap 121,
a lower cap 122 and a casing main body 110 for forming the sealed space
S by being combined with the upper and lower caps 121, 122.

And, oil is filled in the lower portion of the casing 100 in order to
smooth the operation of the motor unit 200 and the compression unit 300,
and the oil is transmitted to each unit of the motor unit 200 and the
compression unit 300 by an oil supplier (not shown) formed at the
rotational shaft 140.

In the first embodiment of the compressor depicted in Figure 1, the
discharge pipe 130 is installed at the upper portion. However, in a second
embodiment of a compressor depicted in Figure 17, the discharge pipe 130
is installed between the motor unit 200 and the compression unit 300 at the
casing 100.

By installing the discharge pipe between the motor unit 200 and

12
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the compression unit 300 at the casing 100, because the fluid does not
pass the motor unit 200, it is possible to reduce influence of heat
generated in the operation of the motor unit 200 on a temperature of the
compressed fluid, and accordingly performance of the compressor can be
improved.

As depicted in Figure 1, the motor unit 200 includes a stator 210
fixed at the internal wall of the casing main body 110; and a rotor 220
rotatably inserted into the stator 210 and receiving the rotational shaft 140
at the center.

Herein, regardless of construction thereof any device capable of
providing a rotational force to the rotational shaft can be used as the motor
unit 200.

As described above, it is preferable for the rotational shaft 140 to
be owned by both the motor unit 200 and the compression unit 300
simultaneously. As depicted in Figure 2, in the rotational shaft 140, an oil
path 141 is formed in the lengthy direction, and an oil supplier (not shown)
is installed at the lower end.

The cylinder assembly 301 includes a cylinder main body 330
installed at the lower portion of the motor unit 200, having the same
rotational shaft 140 with the motor unit 200, having the suction path 310
connected to the suction pipe 311 at the side and having the internal
compression space; and a pair of covering units 320 for sealing the
compression space by covering the top and bottom portions of the cylinder

main body 330 and having a bearing 323 for rotatably supporting the
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rotational shaft 140 at the center.

As depicted in Figures 1 and 2, the covering units 320 are
respectively combined with the top and bottom surfaces of the cylinder
main body 330 by fastening members such as bolts, etc. and include a
base plate 321 forming part of the outer wall of the first and second
compression spaces 341, 342 and a journal portion 322 for rotationally
supporting the rotational shaft 140 and supporting rotational moment
generated in the compression process.

The partition plate 150 is inserted into the compression space of
the cylinder main body 330 so as to form the first and second compression
spaces 341, 342 at the upper and lower portions thereof and is combined
with the rotational shaft 140. In particular, it is preferable for the partition
plate 150 to be fabricated as one body with the rotational shaft 140.

And, as depicted in Figure 3, the top and bottom surfaces of the
partition plate 150 are formed as curved surfaces having symmetric
structures. It has a convex surface around the top dead center 151 as the
most outer wall of the compression space of the cylinder main body 330, it
has a concave surface around the bottom dead center 152 as the most
inner portion of the compression space, and a region 153 from the top
dead center 151 to the bottom dead center 152 or from the bottom dead
center 152 to the top dead center 151 is formed to have a certain curvature.

In particular, as depicted in Figures 1 and 2, itis preferable for the
rotational shaft 140 to have a pair of hub units 142 for supporting the

covering unit 320 and the bearing 323; and rotating while contacting with
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the first and second vanes 351, 352.

In order to divide the first and second compression spaces 341,
342 into the suction region and the compression region respectively and
prevent the fluid in the compression region from flowing into the suction
region, the first and second vanes 351, 352 should be maintained
contacted with the top or bottom surface of the partition plate 150, the
outer circumference 142a of the rotational shaft 140 (or hub unit 142) and
the inner circumference 331 of the cylinder main body 330.

In order to reciprocate the first and second vanes 351, 352 within a
certain region in the lengthy direction of the rotational shaft 140 according
to the rotation of the partition plate 150, the first and second vanes 351,
352 are respectively inserted into vane insertion holes 361, 362 formed
though the base plates 321 of the covering units 320.

As depicted in Figures 4A and 4B, a section of the first and second
vanes 351, 352 can be formed as a circular shape or a polygonal shape, in
particular, a quadrangle shape.

Herein, as depicted in Figure 4A, when a section of the vane 351,
352 is circular, it is easy to fabricate the vane 351, 352 and the vane
insertion hole 361, 362. However, as depicted in Figure 4C, because of
circular shape’s characteristics, dead volume (Vq) that is not used in
compression exist.

In addition, the vane 351, 352 has to maintain the contacted state
with the rotational shaft 140 (or the hub unit 142), when a section of the

vane 351, 352 is circular, because of linear contact state, the highly
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compressed fluid may leak from the compression region to the suction
region. In order to prevent the above problem, it is preferable for the vane
341, 342 contacting the rotational shaft 351 (or hub unit 142) to have a
surface contact portion 353 having a curvature same with that of an outer
diameter of the rotational shaft 351 (or hub unit 142), as shown in Figures
5A ~ 5C. It is preferable to form the surface contact portion only at a region
contacted to the rotational shaft 351 (or hub unit 142).

In addition, since the same problem can occur at a contacted
portion of the vane 351, 352 with an inner diameter of the cylinder main
body 330, by forming the vane 351, 352 with a second surface contact
portion 354 having a curvature same with the inner diameter of the cylinder
main body 330, it is possible to prevent leakage of the fluid.

In addition, as depicted in Figures 1 and 2, when a section of the
vane 351, 352 is circular, an outer diameter (C) of the vane insertion hole
361, 362 has to be corresponded to a distance (D) from an outer diameter
of the rotational shaft 140 (or the hub unit 142) to an inner diameter of the
cylinder main body 330, however, errors occur in fabrication and operation
processes, and fluid leakage may occur due to the errors.

In more detail, as depicted in Figure 6, in a distance (D) from the
outer diameter of the rotational shaft 140 (or the hub unit 142) to the inner
diameter of the cylinder main body 330, when an error range about a
distance A from the center of the rotational shaft 140 to the center of the
distance D is +0.05um, a leakage path can be widen as 20pm, and

accordingly it may cause performance lowering.

16



WO 2004/111454 PCT/KR2003/001177

10

15

20

In order to prevent that phenomenon, as depicted in Figure 6, after
maintaining an error range about a distance A from the center of the
rotational shaft 140 to the center of the distance (D) as 0.05um, it is
preferable to maintain a difference of the distance D from the outer
diameter of the rotational shaft 140 (or the hub unit 142) to the inner
diameter of the cylinder main body 330 so as to be lower a certain range
such as 0.020mm.

In that case, by increasing tolerance error in fabrication process of
the vane insertion hole 361, 462, it is possible to reduce a fabrication cost
and prevent increase of a leakage path occurred due to fabrication error or
operation, and accordingly compression performance can be improved.

In the meantime, when a section of the vane 351, 352 shown in
Figure 4B is quadrangular, there is a merit not having a dead volume in the
compression space, however, it is difficult to fabricate the vane insertion
hole 361, 362 in which the vane 351, 352 is inserted.

Accordingly, in the vane insertion hole 361, 362 fabrication aspects,
it is preferable for the vane 351, 352 to have a circular section, in
consideration of that, as depicted in Figures 7A and 7B, the vane 351, 352
has an upper circular portion 351a and has a lower polygonal portion 351b,
in particular, a quadrangular portion, herein the lower polygonal portion
351b is maintained so as to contact with the partition plate( the outer
circumference 142a of the rotational shaft 140 (or hub unit 142) and the
inner circumference 331 of the cylinder main body 330).

In the vane 351, 352 having the circular portion 351a and the

17
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polygonal portion 351b, by fabricating the vane insertion hole 361 as a
circular shape, it is easy to process, at the same time, by forming a portion
contacted with the rotational shaft 140 (or the hub unit 142) and the inner
circumference of the cylinder main body 330 as a quadrangular shape,
dead volume can be decreased.

In the meantime, as depicted in Figure 4C, in the vane 351, 352, a
portion contacted to the partition plate 150 is curved-formed, according to a
contact state thereof, dead volume Vy that is not used in compression is
formed, when the vane 351, 352 proceeds into the suction region after
passing the discharge region and the compressed fluid in the dead volume
Vq is re-expanded, compression loss occurs. In the present invention, in
order to solve the problem, as depicted in Figure 8, by forming a
connection path 364 between the vane insertion hole 361 and the
discharge hole 313, the compressed fluid existing in the dead volume Vg4
can be discharged. In particular, it is preferable to form the connection path
364 at the inner wall of the base plate 321 of the covering unit 320.

In the meantime, in order to make the first and second vanes 351,
352 contacted with the partition plate 150, the first and second vanes 351,
352 should be restrainedtoward the partition plate 150, and accordingly a
contact maintaining unit 370 for making the first and second vanes 351,
352 respectively contacted to the top and/or bottom surface of the partition
plate 150 is installed in the compressor in accordance with the present
invention.

As depicted in Figure 1 and 2, in the contact maintaining unit 370,

18
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in order to apply an elastic force to the first and second vanes 351, 352
while moving according to the movement of the first and second vanes 351,
352, one end is fixed to the top surface of the first vane 351, and the other
end is fixed to the top surface of the second vane 352.

In more detail, as depicted in Figures 1 and 2, the contact
maintaining unit 370 is an elastic member such as a wire spring or a plate
spring, etc., each end is respectively fixed to the upper portion of the first
and second vanes 351, 352, as depicted in Figures 9A and 9B, it includes
a pair of fixing portions 371 respeptivély fixed and-combined with the ends
of the first and second vanes 351, 352; and a connecting portion 372
connecting the fixing portions 371.

As depicted in Figure 9B, the fixing portion 371 is inserted into an
insertion groove 171 formed at each end of the first and second vanes 351,
352.

As depicted in Figures 9A and 9B, in combining the fixing portion
371 with the first and second vanes 351, 352, the fixing portion 371 can be
curvedly formed in order to prevent the contact maintaining portion 370
from being separated from the first and second vanes 351, 352,

In addition, as depicted in Figures 10A and 10B, the fixing portion
371 can be inserted from the insertion groove 171 formed at the first and
second vanes 351, 352 to the insertion hole 175 formed in the lengthy
direction of the vanes 351, 352 so as to be fixed to the vanes 351, 352.

In the meantime, as depicted in Figures 11A~11C, from the center

of the rotational shaft 140 in the radial direction, the insertion groove 171
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can be slantingly formed toward the cylinder assembly 301. By forming the
insertion groove 171 slantingly, when the vane 351, 352 is caught in the
vane insertion hole 361, and the contact maintaining unit 370 is deformed'
along a slant surface 175 of the insertion groove 171, it is possible to
prevent the contact maintaining unit 370 from being separated from the
separation groove 171.

In the meantime, in order not to disturb the rotor of the motor unit,
as depicted in Figure 12A, the connecting portion 372 of the contact
maintaining unit 370 is curvedly formed, or as depicted in Figure 12B, by
forming a straight portion 372b parallel with the rotational shaft 140 and a
pair of slant portions 372a for connecting the straight portion 372b with the
fixing portion 371, it is possible to prevent interference between the contact
maintaining unit 370 and the stator 210 of the motor unit 200.

And, as depicted in Figure 2, the connecting portion 372 of the
contact maintaining unit 370 is inserted into a guide portion 333 formed
around the outer circumference of the cylinder main body 330 of the
cylinder assembly 301 in the rotational shaft direction.

And, the guide portion 333 may be additionally formed around the
outer circumference of the cylinder main body 330 of the cylinder assembly
301, however, in that case an additional process is required.

Accordingly, it is preferable that the guide portion 333 is formed to
perform the same functions of an oil path formed at the cylinder assembly
301 or a thorough hole for making a fluid flow up/down of the cylinder

assembly 330.
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In addition, the guide portion 333 may be formed at the cylinder

assembly 301, however, as depicted in Figures 13A and 13B, when a

‘muffier 160 is combined with the cylinder assembly 301, in fabrication of

the muffler 160 by a press processing, etc. by forming the guide portion
333 together instead at the cylinder assembly 301, the guide portion 333
can be easily formed.

In the meantime, while the contact maintaining unit 370
reciprocates , shaking of the contact maintaining unit 370 may occur. In
particular, because of a force of the compressed fluid in the compression
space applied on the contact maintaining unit 370, a rotational force for
rotating the vanes 351, 352 may occur, and accordingly fluid leakage may
occur. Herein, when a section of the vane 351, 352 is circular, since the
vane insertion hole 361 has the circular shape, there is a need to prevent
the rotation.

Accordingly, as depicted in Figures 14A and 14B, in the guide
portion 333, in order to prevent the shaking of the contact maintaining unit
370, it is preferable to form a pair of restraining members 377 with the
connecting portion 372 of the contact maintaining unit 370 therebetween
so as to move toward only the rotational shaft. A plate spring can be used
as the restraining member 377.

In the meantime, as depicted in Figure 15A, the contact
maintaining unit 370 does not move in the reciprocating motion of the first
and second vanes 351, 352 and provide the elastic force to the first and

second vanes 351, 352 toward the partition plate 150.
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In more detail, in the contact maintaining unit 370, because the end
is contacted to the top surface of the vane 351, 352, abrasion may occur
due to friction. In order to prevent the problem, an abrasion preventing unit
380 can be interposed between the contact maintaining unit 370 and the
vane 351, 352 in order to prevent abrasion of the end of the contact
maintaining unit 370.

As depicted in Figure 15A, the abrasion preventing unit 380
includes a supporting plate 381 for supporting the end of the contact
maintaining unit 370 by a surface contact; and an axial member 383
combined with the supporting plate 381 and rotatably inserted into the top
portion of the vane 351, 352 so as to rotate the supporting plate 381 in
order to make the supporting plate 381 and the end of the contact
maintaining unit 370 maintain the surface contact according to the
reciprocating motion of the vane 351, 352.

Herein, torsion spring 379, etc. fixed to the cylinder assembly 301
is used as the contact maintaining unit 370.

And, as depicted in Figure 15B, the axial member 383 is inserted
into the top portion of the vane 351, 352, and a groove 384 having a "+
shape is formed so as not to disturb the rotation of the supporting plate 381.

In Figure 15B, reference numeral 374 is a fixed arm in which the
coil spring is inserted, 373 is a fixing member for fixing the fixed arm to the
covering unit 320.

The operation of the compressor in accordance with the first

embodiment of the present invention will be described in detail.
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First, when power is supplied from the outside to the motor unit
200, it is rotated by the mutual operation of the rotor 210 and the stator 220,
the rotational shaft 140 fixed to the rotor 220 is rotated according to the
rotation of the rotor 220. And, according to the rotation of the rotational
shaft 140, the compression unit 100 mutually owning the rotational shaft
140 is operated together.

In more detail, the partition plate 150 combined with the rotational
shaft 140 is rotated, according to the rotation of the partition plate 150, the
fluid is sucked and compressed continuously in the first and second
compression spaces 341, 342 through the suction path 310, the
compressed fluid flows into the discharge pipe 130 through the discharge
path (not shown) and is transmitted to the connection part such as an
evaporator.

Herein, when the compressor is a sealed type, the fluid
compressed in the compression unit 300 is discharged into the sealed
space S of the casing 100 and flows into the discharge pipe 100 connected
to the casing 100.

Hereinafter, a compressor in accordance with a second
embodiment of the present invention will be described in detail.

Parts and operation same with or similar to those of the
compressor in accordance with the first embodiment will be abridged for
simplicity convenience. In addition, parts same or similar with those of the
first embodiment will have the same reference numerals.

The motor unit 200 and the compression unit 300 can be
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respectively deposed in the upper and lower regions of the casing 100,
however, in the second embodiment, as depicted in Figure 16, the motor
unit 200 and the compression unit 300 are deposed in the casing 100 so
called “horizontally”, i.e. perpendicular with the gravity direction.

And, when the motor unit 200 and the compression unit 300 are
deposed in the casing 100 horizontally, there is an oil supply problem. In
order to solve it, as depicted in Figure 17, a pressure separate member
610 can be additionaily formed between the compression unit 300 and the
motor unit 200 in order to divide the sealed space (S) of the casing 100
into a high pressure region and a low pressure region.

In the pressure separate member 610, in order to make the oil flow
from the high pressure region to the lower pressure region by the pressure
difference, an oil hole 611 is formed. In Figure 17, a thick arrow shows an
oil flow direction by the pressure difference.

In particular, as depicted in Figure 18, it is preferable for the
pressure separate member 610 to be installed as one body with the muffler
160 combined with the cylinder assembly 301.

In addition, for oil supply to the oil path 141 formed at the rotational
shaft 140, as depicted in Figure 19, the end of the rotational shaft 140
placed at the opposite of the motor unit 200 is rotatably combined with an
oil supply pipe 620 in which one end of the oil supply pipe 620 is put in the
oil.

In particular, in order to form a space for containing the oil around

the end of the rotational shaft 140, the oil supply pipe 620 can be
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connected to a cap member 630 combined with the cylinder assembly 301.

And, as depicted in Figure 1, alike the first embodiment, the
discharge pipe 130 connected to the casing 100 can be installed at the top
cap of the casing 100. However, as depicted in Figure 16 or 17, in order to
reduce influence of heat generated on a temperature of the compressed
fluid in the operation of the motor unit 200, it is preferable to install the
discharge pipe 130 between the motor unit 200 and the compression unit
300 at the casing 100.

Hereinafter, a compressor in accordance with a third embodiment
of the present invention will be described in detail.

Parts and operation same with or similar to those of the
compressor in accordance with the first embodiment will be abridged for
simplicity convenience. In addition, parts same or similar with those of the
first embodiment will have the same reference numerals.

As depicted in Figure 20, in the compressor in accordance with the
third embodiment of the present invention, the compression unit 300 is
installed below the motor unit 200 in the gravity direction.

The compression unit 300 is disposed in the casing 100 so as to
be below the motor unit 200. In particular, the rotational shaft 140
combined with the motor unit 200 is installed so as to be slant toward the
vertical direction of the casing 100 (or the gravity direction).

In order to install the rotational shaft 140 combined with the motor
unit 200 slant toward the vertical direction of the casing 100, as depicted in

Figure 20, the casing 100 is installed at an installation unit 710 having
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height H1 of a portion at which the motor unit 200 is installed lower than
height (H2) of a portion at which the motor unit 200 is installed.

In the meantime, following table 1 shows test results of
compressors in accordance with the present invention in comparison with

the conventional art.

Table 1
Type Upright Type Upright Type Horizontal Type
Discharge Pipe Position Conventional Art Example 1 Example 2
Cooling Capacity (Bty/hr) 9,407 9,762 10,200
Input (Watt) 1,118 1,144 1,155
EER 8.40 8.54 8.85
Discharge Temperature (°C) 93.76 93.81 89.5

In Table 1, a compressor of Example 1 has an upright structure (in
which the motor unit and the compression unit are arranged in parallel with
the gravity direction), the discharge pipe is arranged between the motor
unit and the compression unit at the casing 100. A compressor of Example
2 has a horizontal structure (in which the motor unit and the compression
unit are arranged perpendicular to the gravity direction), the discharge pipe
is arranged between the motor unit and the compression unit at the casing
100. |

As shown in Table 1, by arranging the discharge pipe between the
motor unit and the compression unit at the casing 100, cooling capacity

can be improved in comparison with the conventional art, in particular,
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energy efficiency ratio (EER) can be remarkably improved from 8.40 to
8.54.

In addition, by changing the position of the discharge pipe and
using the horizontal structure, cooling capacity can be improved in
comparison with the conventional art, in particular, energy efficiency ratio

can be improved from 8.40 to 8.54.

INDUSTRIAL APPLICABILITY

In the present invention, by reducing fluid leakage occurred
between the compression region and the suction region of the
compression space with a simple structure, performance of a compressor
can be improved.

In addition, by having a structure capable of preventing abrasion of
the contact maintaining unit for maintaining the contact state of the vane
and the partition plate, it is possible to prevent breakage and increase life
span.

By providing a compressor having a vane structure capable of
reducing fluid leakage occurred between the compression region and the
suction region of the compression space and being simply fabricated,
performance of the compressor can be improved.

By preventing compression loss occurred by re-expansion of the
compressed fluid existing in the lower portion of the vane, performance of

a compressor can be improved.
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By installing the compression unit and the motor unit horizontally or
vertically, compression efficiency can be improved.

By installing the discharge pipe between the compression unit and
the motor unit of the casing having the sealed space, compression

5 efficiency can be improved.
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CLAIMS

1. A compressor comprising:

a cylinder assembly having an internal compression space, a
suction path and a discharge path connected to the compression space;

a rotational shaft inserted into the cylinder assembly in a lengthy
direction of the cylinder assembly;

a partition plate for partitioning the compression space into a first
and a second compression spaces and rotating by being combined with
the rotational shaft;

a first and a second vanes contacted to each surface of the
partition plate so as to divide the first and second compression spaces into
a compression region and a suction region respectively in order to perform
a reciprocating motion within a certain region in the lengthy direction of the
rotational shaft according to rotation of the partition plate,

wherein a surface contacting portion having a curvature same with
an outer diameter of the rotational shaft is formed at least one of the first

and second vanes.

2. The compressor of claim 1, wherein the surface contacting

portion is formed only at a region contacted to the rotational shaft.

3. The compressor of claim 1 or 2, wherein a second surface
contacting portion having a curvature same with an inner diameter of the

cylinder assembly is formed at least one of the first and second vanes.
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4. The compressor of claim 1, wherein at least one of the first
and second vanes consists of a circular portion having a circular section;
and a polygonal portion having a polygonal section connected to the
circular portion so as to form the surface contacting portion by being

contacted with the partition plate.

5. The compressor of claim 4, wherein a section of the

polygonal portion is quadrangular.

0. The compressor of claim 1 or 2, wherein an inner diameter
of a vane insertion hole formed at the cylinder assembly to receive the first
and second vanes respectively and make them perform a reciprocating
motion in a certain region is greater than a distance from the outer
circumference of the rotational shaft at which the first or second vane is

contacted to an inner diameter of the cylinder assembily.

7. The compressor of claim 1 or 4, wherein the vane insertion
hole formed at the cylinder assembly to receive the first and second vanes
respectively and make them perform a reciprocating motion in a certain

region is connected to the discharge path by a connection path.

8. A compressor comprising:

a cylinder assembly having an internal compression space, a
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suction path and a discharge path connected to the compression space;

a rotational shaft inserted into the cylinder assembly in a lengthy
direction of the cylinder assembly;

a partition plate for partitioning the compression space into a first
and a second compression spaces and rotating by being combined with
the rotational shaft;

a first and a second vanes contacted to each surface of the
partition plate so as to divide the first and second compression spaces into
a compression region and a suction region respectively in order to perform
a reciprocating motion within a certain region in the lengthy direction of the
rotational shaft according to rotation of the partition plate,

wherein an inner diameter of a vane insertion hole formed at the
cylinder assembly to receive the first and second vanes respectively and
make them perform a reciprocating motion in a certain region is greater
than a distance from the outer circumference of the rotational shaft at
which the first or second vane is contacted to an inner diameter of the

cylinder assembly.

9. The compressor of claim 8, wherein difference between an
inner diameter of the vane insertion hole and a distance from the outer
circumference of the rotational shaft at which the first or second vane is
contacted to an inner diameter of the cylinder assembly is less than

0.02mm.
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10. The compressor of claim 8 or 9, wherein the vane insertion

hole is communicated with the discharge path by a connection path.

11. A compressor comprising:

a cylinder assembly having an internal compression space, a
suction path and a discharge path connected to the compression space;

a rotational shaft inserted into the cylinder assembly in a lengthy
direction of the cylinder assembly;

a partition plate for partitioning the compression space into a first
and a second compression spaces and rotating by being combined with
the rotational shaft;

a first and a second vanes contacted to each surface of the
partition plate so as to divide the first and second compression spaces into
a compression region and a suction region respectively in order to perform
a reciprocating motion within a certain region in the lengthy direction of the
rotational shaft according to rotation of the partition plate,

wherein a vane insertion hole formed at the cylinder assembly to
receive the first and second vanes respectively and make them perform a
reciprocating motion in a certain region is communicated with the

discharge path by a connection path.

12. The compressor of claim 11, wherein the connection path

is formed at an inner wall of the cylinder assembly.
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