
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

35
8 

19
0

A
1

TEPZZ¥¥58_9ZA_T
(11) EP 3 358 190 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
08.08.2018 Bulletin 2018/32

(21) Application number: 18152052.9

(22) Date of filing: 17.01.2018

(51) Int Cl.:
F04C 18/344 (2006.01) F01C 21/08 (2006.01)

F04C 23/00 (2006.01)

(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 MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD TN

(30) Priority: 07.02.2017 KR 20170016968

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

(72) Inventors:  
• MOON, Seokhwan

08592 Seoul (KR)
• KANG, Seoungmin

08592 Seoul (KR)
• LEE, Byeongchul

08592 Seoul (KR)

(74) Representative: Vossius & Partner 
Patentanwälte Rechtsanwälte mbB
Siebertstrasse 3
81675 München (DE)

(54) HERMETIC COMPRESSOR

(57) A hermetic compressor includes a vane (351,
352, 353) that is inserted into the roller (340), rotates with
the roller, and is pushed out toward the inner circumfer-
ence of the cylinder (330) by the rotation of the roller to
divide the compression chamber into a plurality of spaces
(333a, 333b, 333c), the vane including: a body portion
(355) that has a sealing surface contacting the inner cir-
cumference of the cylinder and is inserted into the roller;
and a guide portion that extends from an axial end of the

body portion in a direction crossing the direction the vane
slides out, and that is slidably inserted into a guide groove
(311a, 321a) formed on at least one of the first and sec-
ond bearings (310, 320) to restrain the vane from sliding
out of the roller toward the inner circumference of the
cylinder in at least some part of the circumference of the
cylinder. By this, the mechanical friction loss in the vane
may be reduced.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a hermetic
compressor, and more particularly, to a vane rotary com-
pressor.

2. Description of the Conventional Art

[0002] A typical rotary compressor is a type of com-
pressor in which a roller and a vane come into contact
with each other and a compression space of a cylinder
is divided into an intake chamber and an exhaust cham-
ber with respect to the vane. In such a typical rotary com-
pressor (hereinafter, interchangeably referred to as a ro-
tary compressor), the vane moves linearly as the roller
rotates, and therefore the intake chamber and the ex-
haust chamber form a volume-variable compression
chamber to suck, compress, and expel refrigerant.
[0003] As opposed to such a rotary compressor, a vane
rotary compressor is also known in which a vane is in-
serted into a roller and rotates with the roller to form a
compression chamber as it is pushed out by centrifugal
force and back pressure. Such a vane rotary compressor
has an increase in friction loss compared with the typical
rotary compressor because, usually, as a plurality of
vanes rotate with a roller, sealing surfaces of the vanes
slide keeping contact with the inner circumference of the
cylinder.
[0004] The inner circumference of the cylinder of such
a vane rotary compressor is circular, whereas, recently,
there has been introduced a vane rotary compressor with
a so-called hybrid cylinder (hereinafter, hybrid rotary
compressor) in which the inner circumference of the cyl-
inder has an elliptical shape to reduce friction loss and
improve compression efficiency.
[0005] FIG. 1 is a transverse cross-sectional view of a
compression section of a conventional vane rotary com-
pressor.
[0006] As shown in the figure, the inner circumference
1a of a conventional hybrid cylinder 1 has the shape of
a so-called symmetrical elliptical cylinder, which is sym-
metrical with respect to a first centerline L1 passing
through a position of proximity (hereinafter, abbreviated
as first contact point) between the inner circumference
1a of the cylinder 1 and the outer circumference 2a of a
roller 2 and the center Oc of the cylinder 1, and which is
symmetrical with respect to a second centerline L2 cross-
ing the first centerline L1 at right angles and passing
through the center Oc of the cylinder 1.
[0007] Moreover, the outer circumference 2a of the roll-
er 2 is circular, and a plurality of vane slots 21 are formed
in the circumferential direction on the outer circumfer-
ence 2a of the roller 2. Each individual vane 4 is slidably
inserted into the vane slots 21 to divide a compression

space in the cylinder 1 into a plurality of compression
chambers 11a, 11b, and 11c.
[0008] A back pressure chamber 22 is formed at the
inner end of the vane slot 21 corresponding to a back
pressure surface 4b of each vane 4 to admit an oil (or
refrigerant) toward the back pressure surface 4b of the
vane 4 and apply pressure to each vane 4 toward the
inner circumference of the cylinder 1. Thus, when the
roller 2 rotates, the vane 4 is pushed out by centrifugal
force and back pressure and comes into contact with the
inner circumference of the cylinder 1, and a contact point
P2 between the vane 4 and the cylinder 1 moves along
the inner circumference of the cylinder 1.
[0009] In addition, an intake port 12 and exhaust ports
13 are respectively formed one side and the other side
of the inner circumference of the cylinder 1 with respect
to the first contact point P1 between the cylinder 1 and
the roller 2.
[0010] Meanwhile, the vane rotary compressor has a
shorter compression cycle than a typical rotary compres-
sor due to its nature, which may cause over-compres-
sion, and this over-compression may lead to compres-
sion loss. Accordingly, the conventional cylinder 1 has a
plurality of exhaust ports 13a and 13b formed along a
compression path (the direction of compression) to se-
quentially expel part of compressed refrigerant, thereby
solving the problem of over-compression.
[0011] Among these exhaust ports 13a and 13b, the
exhaust port positioned upstream from the compression
path is called a sub exhaust port (or first exhaust port)
13a and the exhaust port positioned downstream is called
a main exhaust port (or second exhaust port) 13b, and
exhaust valves 51 and 52 are respectively installed on
the outside of the exhaust ports 13a and 13b.
[0012] However, the above conventional vane rotary
compressor has the problem of increased mechanical
friction loss between the cylinder 1 and the vane 4 since
the inner circumference of the cylinder 1 and the sealing
surface 4a of the vane 4 are always in contact with each
other or move relative to each other in close proximity,
with an oil film between them.
[0013] Another problem of the conventional vane rota-
ry compressor is that, as the inner circumference 1a of
the cylinder 1 and the sealing surface 4a of the vane 4
make contact with each other, the radius associated with
linear velocity is lengthened and the linear velocity in-
creases, leading to increased mechanical friction loss.
[0014] Yet another problem of the conventional vane
rotary compressor is that, the contact force of the vane
- that is, the vane’ force of contact with the cylinder 1 - is
high in some part of the entire range where the cylinder
1 and the vane 4 move keeping contact with each other,
thus causing high mechanical friction loss, whereas the
contact force of the vane is low in the other part and
therefore refrigerant leakage occurs.
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SUMMARY OF THE INVENTION

[0015] An aspect of the present invention is to provide
a vane rotary compressor capable of decreasing me-
chanical friction loss between a cylinder and a vane by
reducing the area of contact between the cylinder and
the vane.
[0016] Another aspect of the present invention is to
provide a vane rotary compressor capable of decreasing
mechanical friction loss by decreasing linear velocity by
reducing the radius from the center of rotation of a roller
to a contact point between members constituting a com-
pression chamber.
[0017] Yet another aspect of the present invention is
to provide a vane rotary compressor capable of sup-
pressing refrigerant leakage by decreasing the contact
force of the vane in a region where the vane has higher
contact force and increasing the contact force of the vane
in a region where the vane has lower contact force.
[0018] To accomplish the aspects of the present inven-
tion, there is provided a rotary compressor in which a
back pressure surface has a large area than a sealing
surface of a vane and has a projection constraining por-
tion between the vane and bearings supporting two axial
ends of the vane. This may prevent refrigerant leakage
by reducing the back pressure backing up the vane to-
ward the cylinder and securing the contact force of the
vane, and at the same time may reduce mechanical fric-
tion loss between the vane and the cylinder by constrain-
ing the amount of projection of the vane.
[0019] To accomplish the aspects of the present inven-
tion, there is provided a hermetic compressor including:
a cylinder whose inner circumference is elliptical and
forms a compression chamber; a first bearing and a sec-
ond bearing provided on upper and lower sides of the
cylinder and forming a compression chamber together
with the cylinder; a roller that is attached to a rotating
shaft supported by the first and second bearings, is ec-
centric to the inner circumference of the cylinder, and
varies the volume of the compression chamber while ro-
tating; and a vane that is inserted into the roller, rotates
with the roller, and is pushed out toward the inner cir-
cumference of the cylinder by the rotation of the roller to
divide the compression chamber into a plurality of spac-
es, the vane including: a body portion that has a sealing
surface contacting the inner circumference of the cylinder
and is inserted into the roller; and a guide portion that
extends from an axial end of the body portion in a direction
crossing the direction the vane slide out, and that is sli-
dably inserted into a guide groove formed on at least one
of the first and second bearings to restrain the vane from
sliding out of the roller toward the inner circumference of
the cylinder in at least some part of the circumference of
the cylinder.
[0020] The guide portion may extend from the body
portion along the circumference.
[0021] The guide portion may have a sliding surface
whose sealing surface side outer circumference of the

vane is radially supported on the guide groove, the cur-
vature radius of the sliding surface being less than or
equal to the minimum curvature radius of the guide
groove.
[0022] The area of the sliding surface may be smaller
than the area of contact between the body portion and
the inner circumference of the cylinder.
[0023] The height of the guide portion may be shorter
than the depth of the guide groove.
[0024] The maximum projecting length of the body por-
tion may be shorter than the maximum gap between the
inner circumference of the cylinder and the outer circum-
ference of the roller.
[0025] The sealing surface of the body portion contact-
ing the inner circumference of the cylinder may be curved
with a predetermined curvature radius, and the curvature
radius of the sliding surface may be greater than or equal
to the curvature radius of the sealing surface of the body
portion.
[0026] The inner circumference of the cylinder and the
inner circumference of the guide groove may be non-
circular.
[0027] A swing bushing may be rotatably attached to
the roller, and the body portion of the vane may be slidably
attached to the swing bushing so that the vane slide in
and out of the roller.
[0028] To accomplish the aspects of the present inven-
tion, there is provided a hermetic compressor including:
a cylinder whose inner circumference is elliptical and
forms a compression chamber, with an intake port formed
at one side of the inner circumference and at least one
exhaust port formed at one side of the intake port; a roller
that is eccentric to the inner circumference of the cylinder
and varies the volume of the compression chamber while
rotating; and a plurality of vanes that are inserted into the
roller, rotate with the roller, and are pushed out toward
the inner circumference of the cylinder by the rotation of
the roller to divide the compression chamber into a plu-
rality of spaces, wherein, if a point at which the cylinder
and the roller are closest is referred to as a contact point,
the entire range of a single rotation of the roller with re-
spect to the contact point includes a non-contact region
in which the inner circumference of the cylinder and a
sealing surface of a vane are separated from each other,
the non-contact region including a region where the linear
velocity between the cylinder and the roller is the lowest.
[0029] The entire range may include a contact region
in which the inner circumference of the cylinder and a
sealing surface of a vane are in contact with each other,
the contact region including a region in which the linear
velocity between the cylinder and the roller is the highest.
[0030] To accomplish the aspects of the present inven-
tion, there is provided a hermetic compressor including:
a cylinder whose inner circumference is circular and
forms a compression chamber, with an intake port formed
at one side of the inner circumference and at least one
exhaust port formed at one side of the intake port; a roller
that is eccentric to the inner circumference of the cylinder
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and varies the volume of the compression chamber while
rotating; and a plurality of vanes that are inserted into the
roller, rotate with the roller, and are pushed out toward
the inner circumference of the cylinder by the rotation of
the roller to divide the compression chamber into a plu-
rality of spaces, wherein, if a first vane that has passed
through the intake port and a second vane positioned
further downstream than the first vane, among the plu-
rality of vanes, form a first compression chamber, a proc-
ess for the first compression chamber to carry out an
exhaust stroke may involve a non-contact region in which
at least one of the first and second vanes is separated
from the cylinder.
[0031] A process for the first compression chamber to
carry out a compression stroke may involve a contact
region in which the first and second vanes are in contact
with the cylinder.
[0032] To accomplish the aspects of the present inven-
tion, there is provided a hermetic compressor including:
a cylinder whose inner circumference is circular and
forms a compression chamber, with an intake port formed
at one side of the inner circumference and at least one
exhaust port formed at one side of the intake port; a roller
that is eccentric to the inner circumference of the cylinder
and varies the volume of the compression chamber while
rotating; and a plurality of vanes that are inserted into the
roller, rotate with the roller, and are pushed out toward
the inner circumference of the cylinder by the rotation of
the roller to divide the compression chamber into a plu-
rality of spaces, wherein, if a point at which the inner
circumference of the cylinder and the outer circumfer-
ence of the roller are closest is referred to as a contact
point and a line passing through the contact point and
the center of the cylinder is referred to as a centerline, a
non-contact region in which the inner circumference of
the cylinder and a sealing surface of a vane are separated
may be created in a region including the exhaust port
with respect to the centerline.
[0033] A contact region in which the inner circumfer-
ence of the cylinder and a sealing surface of a vane are
in contact with each other may be created in a region
including the intake port with respect to the centerline.
[0034] A vane rotary compressor according to the
present invention can improve compressor efficiency by
decreasing mechanical friction loss between the cylinder
and the vane since the cylinder and the vane are not in
contact with each other in some part of the range where
the cylinder and the vane move relative to each other.
[0035] Furthermore, linear velocity can be decreased
as the radius from the center of rotation of a roller to a
contact point between members constituting a compres-
sion chamber is reduced, and therefore the mechanical
friction loss in the vane can be reduced, thereby improv-
ing compressor efficiency.
[0036] Furthermore, it is possible to prevent refrigerant
leakage by decreasing the back pressure backing up the
vane toward the cylinder and securing the contact force
of the vane and at the same time to reduce mechanical

friction loss between the vane and the cylinder by con-
straining the amount of projection of the vane.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate exemplary embodiments and together
with the description serve to explain the principles of the
invention.
[0038] In the drawings:

FIG. 1 is a transverse cross-sectional view of a con-
ventional vane rotary compressor;
FIG. 2 is a vertical cross-sectional view of a vane
rotary compressor according to the present inven-
tion;
FIG. 3 is a cross-sectional view taken along "V-V" of
a compression section in the vane rotary compressor
of FIG. 2;
FIG. 4 is a perspective view of a vane in the vane
rotary compressor of FIG. 3;
FIG. 5 is a top plan view of the vane of FIG. 4;
FIG. 6 is a cross-sectional view of the vane of FIG.
4 being assembled between a roller and bearings;
FIG. 7 is a schematic view of how force is exerted
on the vane of FIG. 4;
FIG. 8 is a top plan view of another embodiment of
the vane of FIG. 3;
FIG. 9 is a top plan view of an example of a guide
groove according to the present invention, which is
a cross-sectional view taken along the line VI-VI of
a guide groove formed in a main bearing;
FIG. 10 is a top plan view illustrating a contact region
and a non-contact region that are created as the roll-
er rotates;
FIG. 11 is a graph showing how the contact force of
the vane changes relative to the crank angle (angle
of rotation) of the roller according to changes in back
pressure, if the upper area and the lower area are
defined as a contact region and a non-contact region,
respectively, with respect to a first centerline accord-
ing to the present invention; and
FIGS. 12A and 12B are schematic views of the con-
tact force applied to the vane in a contact region and
a non-contact region.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0039] Hereinafter, a vane rotary compressor accord-
ing to the present invention will be described in detail
based on an embodiment shown in the accompanying
drawings.
[0040] FIG. 2 is a vertical cross-sectional view of a vane
rotary compressor according to the present invention,
and FIG. 3 is a cross-sectional view taken along "V-V" of
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a compression section in the vane rotary compressor of
FIG. 2.
[0041] As shown in FIG. 2, in the vane rotary compres-
sor according to the present invention, a motor section
200 is installed inside a casing 100, and a compression
section 300 to be mechanically connected by a rotating
shaft 250 is installed on one side of the motor section
200. The casing 100 may be divided in a vertical or trans-
verse direction or vertically or transversely depending on
how the compressor is installed. When the casing 100 is
divided vertically, the motor section and the compression
section are respectively arranged in the upper and lower
sides along the axis, and when the casing 100 is divided
transversely, the motor section and the compression sec-
tion are respectively arranged in the left and right sides.
[0042] The compression section 300 includes a cylin-
der 330 with a compression space 410 formed in it by a
main bearing 310 and sub bearing 320 that are respec-
tively installed on both sides of the axis. The inner cir-
cumference of the cylinder 330 according to this embod-
iment is elliptical, rather than circular. The cylinder 330
may have the shape of a symmetrical ellipse with a pair
of long and short axes or have the shape of an asym-
metrical ellipse with multiple pairs of long and short axes.
Such an asymmetrical elliptical cylinder is commonly
called a hybrid cylinder, and this embodiment relates to
a vane rotary compressor using a hybrid cylinder.
[0043] As shown in FIGS. 2 and 3, the outer circum-
ference 331 of the hybrid cylinder (hereinafter, abbrevi-
ated as cylinder) 330 according to this embodiment may
be circular, or may be non-circular as long as it is fixed
to the inner circumference of the casing 100. Needless
to say, the main bearing 310 or sub bearing 320 may be
fixed to the inner circumference of the casing 100, and
the cylinder 330 may be fastened with a bolt to the bearing
fixed to the casing 100.
[0044] Moreover, an empty space area is formed in the
center of the cylinder 330 to form a compression space
333 including the inner circumference 332. This empty
space area is sealed by the main bearing 310 and the
sub bearing 320 to form the compression space 333. A
roller 340 to be described later is rotatably attached to
the compression space 333.
[0045] The inner circumference 332 of the cylinder 330
forming the compression space 333 may include a plu-
rality of circles. For example, if a line passing through a
point (hereinafter, first contact point) P1 where the inner
circumference 332 of the cylinder 330 and the outer cir-
cumference 341 of the roller 340 are nearly in contact
with each other and the center Oc of the cylinder 330 is
referred to as a first centerline L1, one side (the upper
side in the drawing) of the first centerline L1 may be el-
liptical, and the other side (the lower side in the drawing)
may be circular.
[0046] Also, if a line crossing the first centerline L1 at
right angles and passing through the center Oc of the
cylinder 330 is referred to as a second centerline L2, two
opposite sides (the left and right sides in the drawing) of

the inner circumference 332 of the cylinder 330 may be
symmetrical with respect to the second centerline L2.
Needless to say, the left and right sides may be asym-
metrical.
[0047] On the inner circumference 332 of the cylinder
330 are an intake port 334 and exhaust ports 335a and
335b which are formed on two opposite sides of the cir-
cumference with respect to the point where the inner cir-
cumference 332 of the cylinder 330 and the outer circum-
ference 341 of the roller 340 are nearly in contact with
each other.
[0048] An intake pipe 120 penetrating the casing 100
is directly connected to the intake port 334, and the ex-
haust ports 335a and 335b are communicated toward an
internal space 110 in the casing 100 and indirectly con-
nected to an exhaust pipe 130 attached to and penetrat-
ing the casing 100. Thus, refrigerant is sucked directly
into the compression space 333 through the intake port
334, whereas compressed refrigerant is expelled into the
internal space 110 in the casing 100 through the exhaust
ports 335a and 335b and then released to the exhaust
pipe 130. Accordingly, the internal space 110 of the cas-
ing 100 is maintained at high pressure which is discharge
pressure.
[0049] Moreover, while the intake port 334 has no in-
take valve installed in it, the exhaust ports 335a and 335b
have exhaust valves 336a and 336b installed in them to
open or close the exhaust ports 335a and 335b. The ex-
haust valves 336a and may be reed valves, one end of
which is fixed and the other end is a free end. Besides,
apart from the reed valves, piston valves, etc. may be
used as the exhaust valves 336a and 336b as required.
[0050] In the case the exhaust valves 336a and 336b
are reed valves, valve grooves 337a and 337b are formed
on the outer circumference of the cylinder 330 so that
the exhaust valves 336a and 336b are mounted on them.
Accordingly, the length of the exhaust ports 335a and
335b can be reduced to a minimum, thereby reducing
the dead volume. The valve grooves 337a and 337b may
have a triangular shape to ensure a flat valve sheet as
in FIG. 3.
[0051] Meanwhile, a plurality of exhaust ports 335a
and 335b may be formed along a compression path (the
direction of compression). For convenience, among the
plurality of exhaust ports 335a and 335b, the exhaust
port positioned upstream in the compression path is
called a sub exhaust port (or first exhaust port) 335a and
the exhaust port positioned downstream is called a main
exhaust port (or second exhaust port) 335b.
[0052] However, the sub exhaust port is not an essen-
tial element and may be optionally provided as needed.
For example, in this embodiment, in the case the inner
circumference 332 of the cylinder 330 properly reduces
over-compression of refrigerant by having a long com-
pression cycle as described later, the sub exhaust port
may not be provided. Still, in order to reduce the amount
of over-compression of compressed refrigerant to a min-
imum, the sub exhaust port 335a as in the conventional
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art may be provided in front of the main exhaust port
335b, that is, further upstream than the main exhaust
port 335b with respect to the direction of compression.
[0053] Meanwhile, the above-explained roller 340 is
rotatably provided in the compression space 333 of the
cylinder 330. The outer circumference of the roller 340
is circular, and the rotating shaft 250 is integrally attached
to the center of the roller 340. As such, the roller 340 has
a center Or that matches the center of the rotating shaft
350, and rotates with the rotating shaft 250 about the
center Or of the roller 340.
[0054] Moreover, the center Or of the roller 340 is ec-
centric to the center Oc of the cylinder 330, that is, the
center of the inner space in the cylinder 330, so one side
of the outer circumference 341 of the roller 340 is nearly
in contact with the inner circumference 332 of the cylinder
330. Here, if the point on the cylinder 330 which one side
of the roller 340 is nearly in contact with is referred to as
a first contact point P1, the first contact point P1 on the
first centerline L1 passing through the center of the cyl-
inder 330 may correspond in position to the short axis of
an elliptical curve forming the inner circumference 332
of the cylinder 330.
[0055] In addition, bushing grooves 342 may be formed
in the circumferential direction at a proper number of po-
sitions on the outer circumference 341 of the roller 340,
and a swing bushing 343 forming a kind of vane slot is
rotatably attached to each bushing groove 342. As the
swing bushing 343, two approximately hemispherical
bushings are attached to each bushing groove 342 at an
interval of the thickness of the vane 351, 352, and 353.
Thus, the vane 351, 352, and 353 attached to the swing
bushing 343 may rotate on the swing bushing 343 as a
hinge point while moving along the inner circumference
332 of the cylinder 330.
[0056] Here, a back pressure chamber 344 may be
formed in the central part of the roller 340 - that is, be-
tween the bushing groove 342 to which the swing bushing
343 is attached and the rotating shaft 250 - to admit an
oil (or refrigerant) toward a first back pressure surface of
the vane 351, 352, and 353 and apply pressure to the
vane 351, 352, and 353 toward the inner circumference
of the cylinder 330. The back pressure chamber 344 is
sealed by the main bearing 310 and the sub bearing 320.
Each back pressure chamber 344 may be individually
communicated with a back pressure flow path (not
shown), or a plurality of back pressure chambers 344
may be communicated with the back pressure flow path.
[0057] If the first vane 351 is the closest vane to the
first contact point P1 with respect to the direction of com-
pression, then the second vane 352, and then comes the
third vane 353, the first vane 351 and the second vane
352 are spaced apart from each other, the second vane
352 and the third vane 353 are spaced apart from each
other, and the third vane 353 and the first vane 351 are
spaced apart from each other, all at the same angle of
circumference.
[0058] Thus, assuming that the first vane 351 and the

second vane 352 form a first compression chamber 333a,
the second vane 352 and the third vane 353 form a sec-
ond compression chamber 333b, and the third vane 353
and the first vane 351 form a third compression chamber
333c, all the compression chambers 333a, 333b, and
333c have the same volume at the same crank angle.
[0059] The vanes 351, 352, and 353 have the shape
of an approximate cuboid. Here, one of two longitudinal
ends of each vane that makes contact with the inner cir-
cumference 332 of the cylinder 330 is referred to as a
the vane’s sealing surface 355a, and the other one facing
the back pressure chamber 344 is referred to as a first
back pressure surface 355b.
[0060] The sealing surface 355a of the vane 351, 352,
and 353 is curved to make linear contact with the inner
circumference 332 of the cylinder 330, and the first back
pressure surface 355b of the vane 351, 352, and 353
may be made flat so as to be inserted into the back pres-
sure chamber 344 and receive uniform back pressure Fb.
[0061] In the drawings, unexplained reference numeral
210 denotes a stator, and unexplained reference numeral
220 denotes a rotor.
[0062] In a vane rotary compressor with the above hy-
brid cylinder, when power is applied to the motor section
200 and the rotor 220 of the motor section 200 and the
rotating shaft 250 attached the rotor 220 rotate, the roller
340 rotates with the rotating shaft 250.
[0063] Then, the vane 351, 352, and 353 is pushed out
of the roller 340 by a centrifugal force Fc generated by
the rotation of the roller 340 and a back pressure Fb
formed on the first back pressure surface 355b of the
vane 351, 352, and 353, whereby the sealing surface
355a of the vane 351, 352, and 353 comes into contact
with the inner circumference 332 of the cylinder 330.
[0064] Then, the vanes 351, 352, and 353 form as
many compression chambers 332a, 332b, and 332c as
the vanes 351, 352, and 353 in the compression space
333 in the cylinder 330. As each compression chamber
333a, 333b, and 333c moves along with the rotation of
the roller 340, their volume varies with the shape of the
inner circumference 332 of the cylinder 330 and the ec-
centricity of the roller 340. A refrigerant filled in each com-
pression chamber 333a, 333b, and 333c repeatedly un-
dergoes a series of processes in which refrigerant is
sucked, compressed, and expelled as it moves along the
roller 340 and the vanes 351, 352, and 353.
[0065] This will be described in more details below.
[0066] That is, with respect to the first compression
chamber 333a, the volume of the first compression cham-
ber 333a continuously increases until the first vane 351
passes through the intake port 334 and the second vane
352 reaches a point of completion of suction, and the
refrigerant is continuously admitted from the intake port
334 to the first compression chamber 333a.
[0067] Next, when the second vane 352 reaches a
point of completion of suction (or an angle at which re-
frigerant begins to be compressed), the first compression
chamber 333a becomes sealed and moves in the direc-

9 10 



EP 3 358 190 A1

7

5

10

15

20

25

30

35

40

45

50

55

tion of the exhaust ports, together with the roller 340. In
this process, the volume of the first compression cham-
ber 333a continuously decreases, and the refrigerant in
the first compression chamber 333a is gradually com-
pressed.
[0068] Next, when the first vane 351 passes through
the first exhaust port 335a and the second vane 352 does
not reach the first exhaust port 335a, the first compres-
sion chamber 333a is communicated with the first ex-
haust port 335a and the first exhaust valve 336a is
opened by the pressure of the first compression chamber
333a. Then, part of the refrigerant in the first compression
chamber 333a is expelled into the internal space 110 of
the casing 100 through the first exhaust port 335a, and
therefore the pressure of the first compression chamber
333a drops to a certain pressure. Needless to say, in the
absence of the first exhaust port 335a, the refrigerant in
the first compression chamber 333a is not expelled but
moves further toward the second exhaust port 335a
which serves as the main exhaust port.
[0069] Next, when the first vane 351 passes through
the second exhaust port 335b and the second vane 352
reaches an angle at which refrigerant begins to be ex-
pelled, the second exhaust valve 336b is opened by the
pressure of the first compression chamber 333a and the
refrigerant in the first compression chamber 333a is ex-
pelled into the internal space 110 of the casing 100
through the second exhaust port 336b.
[0070] The above series of processes are repeated al-
so for the second compression chamber 333b between
the second vane 352 and the third vane 353 and the third
compression chamber 333c between the third vane 353
and the first vane 351. Hence, the vane rotary compres-
sor according to this embodiment performs three exhaust
strokes per rotation of the roller 340 (six exhaust strokes
if including those through the first exhaust port).
[0071] In this instance, the sealing surfaces of the
vanes slide, while always keeping contact with the inner
circumference of the cylinder, and this may lead to a large
increase in mechanical loss (or friction loss) caused by
friction between the cylinder and the vanes. Taking this
into account, the back pressure may be lowered, but this
may cause the sealing surfaces of the vanes to be sep-
arated from the inner circumference of the cylinder, thus
resulting in a refrigerant leakage. Particularly, in the proc-
ess of a compression stroke, as the pressure in the cor-
responding compression chamber increases, the sealing
surface of the vane slides out of the cylinder by receiving
gas pressure. Then, the cylinder and the vane are spaced
further apart from each other, thus increasing refrigerant
leakage.
[0072] Therefore, it is preferred that the back pressure
is properly lowered so that the cylinder and the vane
move relative to each other, spaced apart from each oth-
er, within a range where refrigerant does not leak be-
tween the inner circumference of the cylinder and the
sealing surface of the vane. In this way, mechanical fric-
tion loss may be decreased, and the back pressure sub-

stantially exerted on the vanes may be secured, despite
a reduction in back pressure, thereby suppressing refrig-
erant leakage.
[0073] To this end, in this embodiment, the vanes may
have guide portions that extend in the circumferential di-
rection from two axial ends of the body portion and inter-
lock with guide grooves to be described later to constrain
the amount of projection of the vanes.
[0074] FIG. 4 is a perspective view of a vane in the
vane rotary compressor of FIG. 3, FIG. 5 is a top plan
view of the vane of FIG. 4, FIG. 6 is a cross-sectional
view of the vane of FIG. 4 being assembled between a
roller and bearings, and FIG. 7 is a schematic view of
how force is exerted on the vane of FIG. 4. Hereinafter,
the first vane will be described as a representative ex-
ample with reference to FIGS. 4 to 6, and a detailed de-
scription thereof will be omitted since the first vane is
identical to the second and third vanes.
[0075] As shown in the drawings, the first vane 351
according to this embodiment includes a body portion
355 having the shape of an approximate cuboid that is
inserted into the swing bushing 343 and slides radially,
and guide portions 356 formed on the two axial ends of
the body portion 355 and extending in an approximate
arc.
[0076] Of the body portion 355, the sealing surface
355a corresponding to the inner circumference 332 of
the cylinder 330 may be curved to correspond to the inner
circumference 332 of the cylinder 330, and the first back
pressure surface 355b contacting the back pressure
chamber 344 may be made flat. Here, the first back pres-
sure surface 355b, when added together with second
back pressure surfaces 356b of the guide portions 356
to be described later, has a much larger area than the
sealing surface 355a.
[0077] The radial length D1 of the body portion 355 is
the length from sliding surfaces 356a of the guide portions
356 to be described later to the sealing surface 355a of
the body portion 355, which may be a length at which the
first vane 351 is fully inserted into the roller 340 when
passing through the first contact point P1 and the sealing
surface 355a of the first vane 351 makes contact with
the inner circumference 332 of the cylinder 330 when
passing through the most projecting point.
[0078] The axial length D2 of the body portion 355 may
be approximately equal to the axial length of the roller
340. Thus, when the first vane 351 slides into or out of
the roller 340, the two axial ends of the body portion 355
come into sliding contact with a bearing portion 311 of
the main bearing 310 and a bearing portion 321 of the
sub bearing 320, thereby sealing the compression cham-
ber.
[0079] Meanwhile, the guide portions 356 may have
the shape of an arc extending to two opposite sides along
the circumference from the two ends of the body portion
355. As such, the guide portions 356 may inserted into
guide grooves 311a and 321a and slide on the guide
grooves 311a and 321a to restrain the body portion 355
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from sliding out radially.
[0080] Although not shown, the guide portions 356 may
extend to one side only along the circumference with re-
spect to the corresponding swing bushing 343. However,
in the case that the guide portions 356 extend to one side
only, the first vane 351 may not be supported when it is
displaced to where there is no guide portion, thus making
its motion unstable. Accordingly, it may be preferable that
the guide portions 356 extends to two opposite sides with
respect to the swing bushing 343, as shown in FIGS. 4
and 5.
[0081] Also, the guide portions 356 have sliding sur-
faces 356a whose outer circumferences are radially sup-
ported by making sliding contact with the inner circum-
ferences 311b and 321b of the guide grooves 311a and
321a serving as interlocking surfaces in some part (con-
tact region) of the cylinder 330.
[0082] The sliding surfaces 356a are arc-shaped, and
although the curvature radius Rg1 of the sliding surfaces
356a is preferably less than or equal to the minimum
curvature radius Rg2 of the guide grooves 311a and
321a, it is more preferable that the curvature radius (here-
inafter, first curvature radius) Rg1 of the sliding surfaces
356a is less than the minimum curvature radius (herein-
after, second curvature radius) Rg2 of the guide grooves
311a and 321a if possible, in order to prevent interference
between the guide portions 356 and the guide grooves
311a and 321a.
[0083] If the first curvature radius Rg1 is greater than
the second curvature radius Rg2, the middle parts of the
guide portions 356 connected to the body portion 355
are not in contact with the guide grooves 311a 321a, but
two opposite edges of the guide portions 356 make con-
tact with the guide grooves 311a and 321a, which may
cause friction.
[0084] In this case, the two ends of the guide portions
356 may get farther from the center of the swing bushing
343 serving as a hinge point while the first vane 351 ro-
tates by the swing bushing 343, thus making it difficult to
maintain the distance between the first vane 351 and the
cylinder 330 within an appropriate range. By the way, in
the case that the first curvature radius Rg1 is greater than
the second curvature radius Rg2, it is preferable that the
two ends of the guide portions 356 are curved by taking
the friction on the two ends of the guide portions 356 into
consideration.
[0085] Also, the curvature radius, i.e., first curvature
radius Rg1, of the sliding surfaces 356a is preferably
greater than or equal to the curvature radius (hereinafter,
third curvature radius) Rg3 of the sealing surface 355a
of the first vane 351, it is more preferable that the first
curvature radius Rg1 is greater than the third curvature
radius Rg3 if possible, in order to prevent friction between
the sealing surface 355a of the first vane 351 and the
inner circumference 332 of the cylinder 330. If the first
curvature radius Rg1 is less than the third curvature ra-
dius Rg3, two opposite edges of the sealing surface 355a
of the first vane 351 come into sliding contact with the

inner circumference 332 of the cylinder 330 while the first
vane 351 rotates by the swing bushing 343, which may
cause friction.
[0086] Here, each guide portion 356 consists of a first
guide portion 3561 and 3562 which extend to either side,
respectively, with respect to the body portion 355, but
the circumferential length W1 of the first guide portion
3561 and the circumferential length W2 of the second
guide portion 3562 may be different.
[0087] In this case, as shown in FIG. 6, the circumfer-
ential length W2 of the second guide portion, at which
the first vane 351 is positioned on the electric current
side with respect to the direction of movement may be
longer than the circumferential length W1 of the first guide
portion. As such, as shown in FIG. 7, the point P3 of
application of back pressure Fb against gas pressure Fg
in the compression chamber Fg may be shifted in the
direction of application of gas pressure with respect to
the longitudinal centerline of the body portion 355, and
this may prevent the first vane 351 supported by the
swing bushing 343 from being displaced by the gas pres-
sure and separated from the cylinder, thereby suppress-
ing leakage among the compression chambers.
[0088] On the other hand, as shown in FIG. 8, the cir-
cumferential length W1 of the first guide portion 3561 and
the circumferential length W2 of the second guide portion
3562 may be equal. FIG. 8 is a top plan view of another
embodiment of the vane of FIG. 3. In this case, while the
guide portions 356 are the same in overall circumferential
length, neither one of the first and second guide portions
is not excessively long, and the guide grooves 311a and
321a may be closer in shape to the inner circumference
322 of the cylinder 330 by that much. Due to this, the
non-contact region may be wider, so overall mechanical
friction may be decreased, thus leading to decreased fric-
tion loss.
[0089] Meanwhile, the guide grooves 311a and 321a
are formed in the bearing portion 311 of the main bearing
310 contacting the roller 340 and the bearing portion 321
of the sub bearing 320. As previously explained, the guide
grooves 311a and 321a are respectively formed in the
main bearing 310 and the sub bearing 320 if the guide
portions 3561 and 3562 are respectively formed on the
two axial ends of the body portion 355, whereas only
guide groove may be formed in either the main bearing
310 or the sub bearing 320 if a guide portion 356 of the
first vane 351 is formed on only one of the two axial ends
of the body portion 355.
[0090] FIG. 9 is a top plan view of an example of a
guide groove according to the present invention, which
is a cross-sectional view taken along the line VI-VI of a
guide groove formed in a main bearing, and FIG. 10 is a
top plan view illustrating a contact region and a non-con-
tact region that are created as the roller rotates. Here,
since the guide groove in the main bearing and the guide
groove in the sub bearing are symmetrical with respect
to the roller, the guide groove in the main bearing will be
described below as a representative example.
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[0091] Referring to FIG. 9, the guide groove 311a is
formed on the underside of the bearing portion 311 of
the main bearing 310 which, together with the top surface
of the roller 340, forms a bearing surface.
[0092] Moreover, the upper side of the guide groove
311a with respect to the first center line L1 may be ellip-
tical, and the lower side may be approximately circular.
Here, it is preferable that the guide groove 311a almost
corresponds in shape to the inner circumference 332 of
the cylinder 330 to create as large a non-contact region
as possible between the vane 351 and the cylinder 332.
Still, the shape of the guide groove 311a may be adjusted
depending on the number of vanes or the shape of guide
portions on the vanes.
[0093] Additionally, depending on the shape, the guide
groove 311a may have a contact region A1 in which the
sealing surface of the vane and the inner circumference
332 of the cylinder are in contact with each other and a
non-contact region A2 in which they are separated from
each other.
[0094] Here, the contact region A1 may include at least
part of a region from where the corresponding compres-
sion chamber starts compressing to where it starts ex-
pelling, with respect to the direction of compression of
the compression chamber, ant the non-contact region A2
may include at least part of a region from where the cor-
responding compression chamber starts expelling to
where it completes suction, with respect to the direction
of compression of the compression chamber.
[0095] For example, assuming that, among a plurality
of vanes, a first vane 351 that has passed through the
intake port 334 and a second vane 352 positioned further
downstream than the first vane 351 form a first compres-
sion chamber 333a, a contact region A1 may be created
in which the first vane 351 and the second vane 352 are
in contact with the cylinder 330 while the first compres-
sion chamber 333a carries out an intake stroke, as shown
in (a) and (b) of FIG. 10, and a contact region A1 may be
created in which the sealing surfaces 355a of the first
and second vanes 351 and 352 are still in contact with
the inner circumference 332 of the cylinder 330 while the
first compression chamber 333a carries out a compres-
sion stroke, as shown in (c) of FIG. 10.
[0096] When the roller 340 rotates further and the first
compression chamber 333a passes through the first ex-
haust port 335a, as shown in (d) of FIG. 10, a non-contact
region A2 may be created in which, rather than the seal-
ing surface of one (the first vane in the drawing) of the
first and second vanes 351 and 352 being separated from
the inner circumference of the cylinder, the guide portion
356 with a relatively smaller contact area is in contact
with the guide groove 311a.
[0097] Here, the contact region and the non-contact
region may be adjusted depending on the number of
vanes and the length and shape of the guide portions.
For example, in the case three vanes are provided as in
this embodiment, a contact region A1 may be created
from the end of the intake port 334 to the first centerline

L1 with respect to the direction of compression, in the
upper area of the first centerline L1, whereas a non-con-
tact region A2 may be created in at least part of the lower
area of the first centerline L1. That is, a region with the
highest linear velocity between the vane and the cylinder
may be formed as a contact region A1, and a region with
a constant linear velocity between the vane and the cyl-
inder may be formed as a non-contact region A2.
[0098] Moreover, the entire inner circumference 332
of the cylinder 330 or some part of the upper area may
be formed as a non-contact region. However, since a
non-contact region of about intermediate level is created
naturally by the intake port 334, corresponding to a range
from the contact point P1 to the end of the intake port
334 which forms some part of the upper area, so there
may be no need to form a non-contact region correspond-
ing to this range.
[0099] In addition, the internal area of the guide groove
311a is smaller than the area of one side (e.g., upper
side) of the roller 340 along the axis, so it is preferable
that the guide grooves 311a and 321a are not exposed
out of the roller 340 when the roller 340 rotates.
[0100] Furthermore, the inside of the guide groove
311a may be communicated with the back pressure
chamber 344 and form a kind of back pressure space
together with the back pressure chamber 344. Accord-
ingly, the second back pressure surface 356b of the guide
portion 356 is positioned within the guide groove 311a
and receives back pressure Fb within the guide groove
311a.
[0101] Besides, it is preferable that the horizontal dis-
tance t between the second sliding surface 311b forming
the inner circumference of the guide groove 311a and
the outer circumference of the roller 340 should be
enough to maintain the minimum sealing gap.
[0102] FIG. 11 is a graph showing how the contact
force of the vane changes relative to the crank angle
(angle of rotation) of the roller according to changes in
back pressure, if the upper area and the lower area are
defined as a contact region and a non-contact region,
respectively, with respect to a first centerline according
to the present invention. Here, 0° and 360° are contact
points.
[0103] Referring to FIGS. 10 and 11, a vane (e.g., first
vane) 351 maintains a certain degree of contact force in
the region from the contact point P to the intake port 334.
As shown in FIG. 10, this region is a contact region in
which the sealing surface 355a of the first vane 351 is in
contact with the inner circumference 332 of the cylinder
330 while the guide portions 356 of the first vane 351 are
separated from the guide grooves 311a and 321a of the
bearings 310 and 320. Accordingly, in this region, both
the first and second back pressure surfaces 355b of the
first vane 351 receive back pressure, which increase the
contact force of the vane. However, since the linear ve-
locity of the vane is low in this region, the contact force
of the vane is not greatly increased but remains at a con-
stant level.
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[0104] Afterwards, in the region (approximately from
60 to 90 °) in which the first vane 351 passes through the
intake port 334, the contact force of the vane sharply
drops temporarily due to sucked refrigerant.
[0105] Afterwards, in which the vane 351 substantially
forms the compression chamber 333a after passing
through the intake port 334, the contact force of the vane
rises to the maximum value in the region (approximately
from 90 to 120 °). In this region, as explained previously,
both the first and second back pressure surfaces 355b
and 356b of the first vane 351 receive back pressure,
and, at the same time, the inner circumference 332 of
the cylinder 330 enters a long elliptical radius range,
which causes a large increase in linear velocity between
the cylinder 330 and the vane 351. That is, since the
region in which the vane 351 passes through a long ra-
dius range of the cylinder 330 includes the region in which
the linear velocity between the cylinder 330 and the vane
350 is the highest, the contact force of the vane rises to
the maximum valve in this region.
[0106] Afterwards, the vane’s force of contact with the
cylinder 330 also drops steeply after a point in time when
the first vane 351 passes through a long elliptical radius
range or long radius point on the inner circumference 332
of the cylinder 330. This is because, as explained previ-
ously, although both the first and second back pressure
surfaces 355b and 256b of the first vane 351 receive
back pressure in this region, the linear velocity between
the cylinder 330 and the vane 351 decreases and at the
same time the pressure in the compression chamber ris-
es, causing an increase in repulsive force against the
vane. That is, in this region, since the repulsive force
against the vane increases gradually with the rise in the
pressure in the compression chamber, the contact force
of the vane decreases gradually.
[0107] Afterwards, at a point where the first vane 351
passes through the first exhaust port after passing
through the first centerline, the guide portions 356 of the
first vane 351 come into contact with the guide grooves
311a and 321a of the main and sub bearings, whereas
the sealing surface 355a of the first vane 351 enters a
non-contact region in which it is separated from the inner
circumference 332 of the cylinder 330. Then, the contact
force of the vane continuously decreases, and, in some
cases, drops to zero or below depending on the back
pressure.
[0108] That is, in this region, as the repulsive force
against the vane increases gradually with the rise in the
pressure in the compression chamber, the contact force
of the vane continuously decreases. Moreover, if the
back pressure is lowered to about 0.6 times the discharge
pressure, the pressure on the first vane 351 toward the
cylinder is further reduced, resulting a reduction of the
contact force of the vane to zero or below. However, as
in this embodiment, if guides portions 356 extending in
the circumferential direction are formed on both top and
bottom ends of the body portion 355 of the first vane 355
and second back pressure surfaces 356b are formed on

the guide portions 356, the back pressure surface of the
first vane 351 increases, and the force exerted on the
first vane toward the cylinder increases by an amount
corresponding to the area of back pressure, even with
the decrease in the back pressure of the back pressure
chamber 344, thereby improving the contact force of the
vane. Referring to FIG. 11, the contact force of the vane
in this region is closer to the conventional graph line
(where the back pressure is discharge pressure), as com-
pared to the contact force of the vane at 0°.
[0109] Accordingly, mechanical friction loss occurs not
on the sealing surface 355a of the first vane 351 but only
on the guide portions 356 of the first vane 351. In this
instance, the guide portions 356 of the first vane 351
make linear contact with the guide grooves 311a and
321a of the main and sub bearings, and the length of the
linearly contacting surface is shorter than the length of
the sealing surface 355a of the first vane 351. This may
result in a reduction of the mechanical friction loss in this
region. Moreover, in the non-contact region A2, the guide
portions 356 make contact with the guide grooves 311a
and 321a at a distance shorter than the sealing surface
355a of the vane 351, 352, and 353 with respect to the
center Or of rotation of the roller 340, thereby leading to
a decrease in linear velocity and a further reduction in
mechanical friction loss.
[0110] Such a region with reduced contact force con-
tinues while the vane 351 forms a compression chamber
- that is, from where discharging begins (approximately
270° with respect to a contact point) until the vane 351
reaches the second exhaust port 335b (approximately
300° to 320°) after passing through the first exhaust port
335a.
[0111] Afterwards, it can be seen that the contact force
of the vane rises gently in a region in which the first vane
351 reaches the first contact point after passing the sec-
ond exhaust port. More specifically, as the first vane 351
approaches the second exhaust port 335b, the pressure
in the compression chamber 333a rises and pushes the
vane 351 in a lateral direction of the swing bushing 343.
Due to this, the first vane 351 is brought into close contact
with the swing bushing 343, and the velocity at which the
vane 351 slides backward from the swing bushing 343
slows down. Moreover, even while the first sliding sur-
faces 356a forming the guide portions 356 of the first
vane 351 are separated from the second sliding surfaces
311b and 321b forming the guide grooves 311a and 321a
of the two bearings 310 and 320, the contact force of the
vane rises once the sealing surface 355a of the first vane
351 begins to make contact with the inner circumference
332 of the cylinder 330.
[0112] FIGS. 12A and 12B are schematic views of the
contact force applied to the vane in a contact region and
a non-contact region. As shown in FIG. 12A, in the con-
tact region A1, although back pressures Fb and Fb are
exerted on the first and second back pressure surfaces
355b and 356b of the vane 351, the back pressure Fb
exerted on the first back pressure surface 355b is the
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main back pressure delivered to the vane 351 since the
guide portions 356 of the vane are separated from the
guide grooves 311a and 321a of the bearings 310 and
320. Accordingly, the substantial area of back pressure
is not greatly increased although the area of back pres-
sure of the vane 351 is increased, and if the back pressure
is at an intermediate pressure level lower than discharge
pressures, the contact force of the vane may be greatly
lowered compared to the conventional art (where the
back pressure is discharge pressure).
[0113] On the other hand, as shown in FIG. 12B, in the
non-contact region, although back pressures Fb and Fb
are exerted on the first and second back pressure sur-
faces 355b and 356b of the vane 351, the back pressure
Fb’ exerted on the second back pressure surface 356b
is the main back pressure delivered to the vane 351 since
the sealing surface 355a of the vane 351 is separated
from the inner circumference 332 of the cylinder 330.
However, considering that the back pressure is de-
creased by the amount of increase in the area of back
pressure of the vane, the substantial back pressure de-
livered to the vane is increased, thereby improving the
contact force of the vane. Still, it should be noted that the
supported area of the vane is reduced to the area of the
guide portions and therefore mechanical friction loss may
be reduced.
[0114] In this way, in a contact region, which is some
part of the entire range created by the cylinder and the
vanes in a single rotation of the roller with respect to the
first contact point P1 between the cylinder and the roller,
the inner circumference of the cylinder and the sealing
surface of the vane are in mechanical contact with each
other or in contact with an oil film between them. On the
other hand, in the other part, i.e., a non-contact region,
the inner circumference of the cylinder and the sealing
surface of the vane are not in contact with each other
while mechanically separated from each other keeping
a sealing gap for preventing or minimizing air leakage.
Therefore, the overall frictional loss generated between
the cylinder and the vanes can be decreased, thereby
improving the compressor performance.
[0115] Moreover, in the non-contact region in which
the sealing surface of the vane is not in contact with the
inner circumference of the cylinder, the guide portions
make contact with the guide grooves at a distance shorter
than the sealing surface of the vane with respect to the
center of rotation of the roller. Thus, the linear velocity in
the same region may be reduced, as compared to when
the sealing surface of the vane is in contact with the inner
circumference of the cylinder. Therefore, the mechanical
friction loss in the non-contact region can be further de-
creased.
[0116] In addition, by forming guide portions on each
vane and lowering the back pressure applied to the back
pressure surface of the vane to an intermediate pressure
level lower than discharge pressures, even if the entire
area of the back pressure surface including the guide
portions is increased, the actual back pressure exerted

on each vane may be lowered or maintained, or, even if
it is increased, the amount of increase may be very small
compared to the reduction in friction loss in the non-con-
tact region, thereby suppressing an increase in the con-
tact force of the vane in the contact region.
[0117] Meanwhile, a guide portion may be formed on
either of the two axial ends of the body portion or, in some
cases, may be formed on only one (the main bearing in
the drawings) of the two axial ends and a guide groove
is formed only on either the main bearing or sub bearing
that corresponds to the guide portion. In this case, the
guide portion supporting the vane in the non-contact re-
gion is affected by a kind of eccentricity since it is formed
on only one axial end, and this may make the vane’s
motion rather unstable but the friction loss caused by the
guide portion can be reduced.

Claims

1. A hermetic compressor comprising:

a cylinder (330) whose inner circumference
(332) is elliptical and forms a compression
chamber (333);
a first bearing (310) and a second bearing (320)
provided on both sides of the cylinder (330) and
forming a compression chamber (333) together
with the cylinder (330);
a roller (340) that is attached to a rotating shaft
(250) supported by the first and second bearings
(310, 320), is eccentric to the inner circumfer-
ence (332) of the cylinder (330), and varies the
volume of the compression chamber (333) while
rotating; and
a vane (351, 352, 353) that is inserted into the
roller (340), rotates with the roller (340), and is
pushed out toward the inner circumference
(332) of the cylinder (330) by the rotation of the
roller (340) to divide the compression chamber
(333) into a plurality of spaces (333a, 333b,
333c),
wherein the vane (351, 352, 353) comprises:

a body portion (355) that has a sealing sur-
face (355a) contacting the inner circumfer-
ence (332) of the cylinder (330) and is in-
serted into the roller (340); and
a guide portion (356) that extends from an
axial end of the body portion (355) in a di-
rection crossing the direction the vane (351,
352, 353) slides out, and that is slidably in-
serted into a guide groove (311a, 321a)
formed on at least one of the first and sec-
ond bearings (310, 320) to restrain the vane
(351, 352, 353) from sliding out of the roller
(340) toward the inner circumference (332)
of the cylinder (330) in at least some part of
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the circumference of the cylinder (330).

2. The hermetic compressor of claim 1, wherein the
guide portion (356) extends from the body portion
(355) along its circumference.

3. The hermetic compressor of claim 1 or 2, wherein
the guide portion (356) has a sliding surface (356a)
whose sealing surface side outer circumference of
the vane (351, 352, 353) is radially supported on the
guide groove (311a, 321a), and
wherein the curvature radius of the sliding surface
(356a) is formed to be less than or equal to the min-
imum curvature radius of the guide groove (311a,
321a).

4. The hermetic compressor of claim 3, wherein the
area of the sliding surface (356a) is smaller than the
area of contact between the body portion (355) and
the inner circumference (332) of the cylinder (330).

5. The hermetic compressor of one of claims 1 to 4,
wherein the height of the guide portion (356) is short-
er than the depth of the guide groove (311a, 321a).

6. The hermetic compressor of one of claims 1 to 4,
wherein the maximum projecting length of the body
portion (355) is shorter than the maximum gap be-
tween the inner circumference (332) of the cylinder
(330) and the outer circumference (341) of the roller
(340).

7. The hermetic compressor of any one of claims 3 to
6, wherein the sealing surface (355a) of the body
portion (355) contacting the inner circumference
(332) of the cylinder (330) is curved with a predeter-
mined curvature radius, and the curvature radius of
the sliding surface (356a) is greater than or equal to
the curvature radius of the sealing surface (355a) of
the body portion (355).

8. The hermetic compressor of one of claims 1 to 7,
wherein the inner circumference (332) of the cylinder
(330) and the inner circumference of the guide
groove (311a, 321a) are non-circular.

9. The hermetic compressor of one of claims 1 to 8,
wherein a swing bushing (343) is rotatably attached
to the roller (340), and the body portion (355) of the
vane (351, 352, 353) is slidably attached to the swing
bushing (343) so that the vane (351, 352, 353) slides
in and out of the roller (340).

10. The hermetic compressor of one of claims 1 to 9,
wherein the roller (340) is eccentric to the inner cir-
cumference (332) of the cylinder (330),
wherein if a point at which the cylinder (330) and the
roller (340) are closest is referred to as a contact

point (P1), the entire range of a single rotation of the
roller (340) with respect to the contact point compris-
es a non-contact region (A2) in which the inner cir-
cumference (332) of the cylinder (330) and a sealing
surface (355a) of a vane (351, 352, 353) are sepa-
rated from each other, and
wherein the non-contact region comprises a region
where the linear velocity between the cylinder (330)
and the roller (340) is the lowest.

11. The hermetic compressor of claim 10, wherein the
entire range comprise a contact region (A1) in which
the inner circumference (332) of the cylinder (330)
and a sealing surface (355a) of a vane (351, 352,
353) are in contact with each other, the contact re-
gion comprising a region in which the linear velocity
between the cylinder (330) and the roller (340) is the
highest.

12. The hermetic compressor of one of claims 1 to 9,
wherein the inner circumference (332) of the cylinder
(330) is circular and forms a compression chamber
(333), an intake port (334) is formed at one side of
the inner circumference (332) of the cylinder (330),
at least one exhaust port (335a, 335b) is formed at
one side of the intake port (334), and the roller (340)
is eccentric to the inner circumference (332) of the
cylinder (330),
wherein, if a first vane (351) that has passed through
the intake port (334) and a second vane (352) posi-
tioned further downstream than the first vane (351),
among a plurality of vanes (351, 352, 353), form a
first compression chamber (333a), a process for the
first compression chamber (333a) to carry out an ex-
haust stroke involves a non-contact region in which
at least one of the first and second vanes (351, 352)
is separated from the cylinder (330).

13. The hermetic compressor of claim 12, wherein a
process for the first compression chamber (333a) to
carry out a compression stroke involves a contact
region in which the first and second vanes (351, 352)
are in contact with the cylinder (330).

14. The hermetic compressor of one of claims 1 to 9,
wherein, if a point at which the inner circumference
(332) of the cylinder (330) and the outer circumfer-
ence (341) of the roller (340) are closest is referred
to as a contact point (P1) and a line passing through
the contact point (P1) and the center of the cylinder
(330) is referred to as a centerline (L1), a non-contact
region in which the inner circumference (332) of the
cylinder (330) and a sealing surface (355a) of a vane
(351, 352, 353) are separated is created in a region
comprising the exhaust port (335a, 335b) with re-
spect to the centerline (L1).

15. The hermetic compressor of claim 14, wherein a con-
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tact region in which the inner circumference (332) of
the cylinder (330) and a sealing surface (355a) of a
vane (351, 352, 353) are in contact with each other
is created in a region comprising the intake port (334)
with respect to the centerline (L1).
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