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1

ROTARY COMPRESSOR WITH VANE
COUPLED TO ROLLING PISTON

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED [APPLICA-
TION] APPLICATIONS

This application 1s a Reissue Application of U.S. Pat. No.
10,550,696 issued Feb. 4, 2020 (U.S. patent application Ser.
No. 15/506,300 filed Feb. 24, 2017), which is a U.S.
National Stage application under 35 U.S.C. § 371 of PCT
Application No. PCT/KR2015/0086535, filed Aug. 19, 2015,
which claims priority to Korean Patent Application No.

10-2014-0125137, filed Sep. 19, 2014, whose entire disclo-
sures are hereby incorporated by reference.

TECHNICAL FIELD

The present disclosure relates to a compressor, and more
particularly, a compressor having a vane rotatably coupled to
a rolling piston.

BACKGROUND ART

In general, compressors may be classified mnto a rotating
type and a reciprocating type according to a method of
compressing a reirigerant. The rotating type compressor
varies a volume of a compression chamber while a piston
performs a rotary or orbiting motion i a cylinder. The
reciprocating type compressor varies a volume of a com-
pression space while a piston performs a reciprocal motion
in a cylinder. A rotary compressor which compresses a
refrigerant while a piston rotates using rotational force of a
driving motor 1s well known as one of the rotating type
COMpPressor.

The rotary compressor compresses a refrigerant by using,
a rolling piston which performs an eccentric rotary motion
in a compressor space ol a cylinder, and a vane which comes
in contact with an outer circumierential surface of the rolling
piston so as to divide the compression space of the cylinder
into a suction chamber and a compression chamber. In recent
time, a capacity-variable rotary compressor of which a
refrigerating capacity 1s variable according to changes in
loads 1s 1ntroduced. A technology of applying an inverter
motor and a technology of varying a volume of a compres-
sion chamber by bypassing some of compressed refrigerant
out of a cylinder are known as technologies for varying a
refrigerating capacity of a compressor. However, for apply-
ing the inverter motor, a production cost of a compressor
increases because a price of a driver for driving the inverter
motor 1s extremely higher than that of a typical constant
speed motor. On the other hand, for applying a refrigerant
bypassing method, a piping system 1s made complicated,
which increases flow resistance of the refrigerant and lowers
ciliciency of a compressor.

Also, 1n the rotary compressor, since a compression space
1s formed by the rolling piston and the vane, a degree that the
rolling piston and the vane are closely adhered to each other
1s closely related to compressor efliciency. That 1s, when the
rolling piston and the vane are spaced from each other, a
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2

refrigerant of a compression chamber may be leaked into a
suction chamber to cause a compression loss, the vane may

be jumped with respect to the rolling piston, thereby increas-
ing compressor noise. On the other hand, when the rolling
piston and the vane are excessively adhered to each other, a
frictional loss may occur between the rolling piston and the
vane. Taking into such problems account, a method has been
known 1n the related art, as i1llustrated in FIG. 1, in which a
hinge recess 3a 1s formed on an outer circumierential surface
of a rolling piston 3, which 1s coupled to an eccentric portion
2a of a rotation shait 2 1 a compression space la of a
cylinder 1 so as to perform an eccentric rotary motion, and
a hinge protrusion 4a 1s formed on an end portion of a vane
4 which 1s slidably coupled to a vane slot 1b of the cylinder
1, such that the hinge protrusion 4a of the vane 4 1s coupled
to the hinge recess 3a of the rolling piston 3 to be rotatable
within a predetermined angle. The related technology 1s
disclosed 1n Japanese Patent Registration No. 2815432
(Name of the Invention: Rotary compressor).

However, in the related art rotary compressor, as a bearing,
surface of the hinge protrusion 4a 1s formed with an angle of
circumierence (or a circumierential angle) of 180° or more,
an object to be processed (i.e., the hinge protrusion) is
difficult to be 1n position while cutting and grinding the
bearing surface of the hinge protrusion 4a, and accordingly
should be machined 1n a special manner. This results 1n
causing a difhiculty in producing the hinge protrusion 4a of
the vane 4 and increasing a machimng cost.

In addition, 1n the related art rotary compressor, most of
an outer circumierential surface of the hinge protrusion 4a 1s
formed 1n a curved surface which mostly requires for high
precision, which lowers a machining degree. Accordingly,
interference 1s caused between the rolling piston 3 and the
vane 4, which brings about an unstable behavior of the
rolling piston 3 or the vane 4, resulting 1n lowering com-
pression efliciency.

DISCLOSURE OF THE INVENTION

Therefore, an aspect of the detailed description 1s to
provide a compressor, capable of easily machining a hinge
protrusion of a vane which 1s inserted into a hinge recess of
a rolling piston to be rotatable within a predetermined angle.

Another aspect of the detailed description 1s to provide a
compressor, capable of enhancing compression efliciency by
facilitating for precise machining of a hinge protrusion of a
vane which 1s rotatably inserted into a hinge recess of a
rolling piston.

To achieve these and other advantages and in accordance
with the purpose of the present invention, as embodied and
broadly described herein, there 1s provided a compressor
including a driving motor, a rotation shait configured to
transier a rotation force of the driving motor, and having an
eccentric portion, a cylinder provided at one side of the
driving motor, a rolling piston coupled to the eccentric
portion of the rotation shait, and having a hinge recess at an
outer circumierential surface thereof, and a vane movably
coupled to the cylinder, and having a hinge protrusion
inserted into the hinge recess of the rolling piston to be
rotatable by a predetermined angle, wherein a diameter of
the hinge protrusion 1s greater than an interval between both
ends of an opening of the hinge recess, wherein at least one
bearing surface contacting an 1nner circumierential surface
of the hinge recess 1s provided on an outer circumierential
surface of the hinge protrusion, and wherein the bearing
surface 1s formed within the range of £90° based on a central
line 1n a lengthwise direction of the vane body.
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Here, at least one spaced surface spaced from the inner
circumierential surface of the hinge recess may be formed at
one side of the bearing surface.

The spaced surface may be formed as a single tlat surface
or a plurality of continuous flat surfaces.

A groove concaved 1n a central direction of the vane may
be formed at a portion where the hinge protrusion starts. The
groove may be connected to the spaced surface.

A point where the bearing surface and the spaced surface
meet each other may be located on a line orthogonal to the
central line 1n the lengthwise direction of the vane at the
rotation center of the hinge protrusion.

The bearing surface may be provided by at least two with
an interval along the outer circumierential surface of the
hinge protrusion, and at least one space surface spaced from
the inner circumierential surface of the hinge recess may be
formed between the bearing surfaces.

The bearing surface may be formed at each of both sides
based on the central line 1n the lengthwise direction of the
vane.

To achieve the aspects or other features of the present
invention, a compressor may include a driving motor, a
rotation shaft configured to transfer a rotation force of the
driving motor, and having an eccentric portion, a cylinder
provided at one side of the driving motor, a rolling piston
coupled to the eccentric portion of the rotation shaft, and
having a hinge recess at an outer circumierential surface
thereot, and a vane movably coupled to the cylinder, and
having a hinge protrusion inserted into the hinge recess of
the rolling piston to be rotatable by a predetermined angle.
Here, an outer circumierential surface of the hinge protru-
sion may 1nclude a first surface forming the bearing surface
together with the mner circumierential surface of the hinge
recess, and second surfaces extending from both ends of the
first surface and spaced apart from the hinge recess. A
circumierential angle between both ends of the first surface
meeting one end of each of the second surfaces may be 180°
or less.

Here, 11 a width of the vane is t, a vertical distance from
the central line (CL) 1n the lengthwise direction of the vane
to a third point (P3) as another end of the second surface 1s
., a radius of curvature of a curved surface connecting the
inner circumierential surface of the hinge recess and an
outer circumierential surface of the rolling piston as R1, a
vertical distance from the central line (CL) in the lengthwise
direction of the vane to a center O' of the curved surface 1s
3, and a radius of curvature of the first surface 1s R, for
R=t/2, the vertical distance from the central line (CL) 1n the
lengthwise direction of the vane to the third point (P3) may
satisty the relation of t/4<a<3-R1.

The second surface may be formed by a plurality of {flat
surfaces. Here, on the basis of a first virtual line L1 con-
necting the rotation center P of the hinge protrusion to the
first point P1 wherein the first surface and the second surface
meet, a t1lt angle 03 of the flat surface connected to the first
surface, of the plurality of flat surfaces forming the second
surface, may be greater than an angle 04 between the first
virtual line L1 and a second virtual line connecting the first
point P1 to the third point P3.

If a width of the vane 1s t, a vertical distance from the
central line (CL) 1n the lengthwise direction of the vane to
a third point (P3) as another end of the second surface 1s a,
a radius of curvature of a curved surface connecting the
inner circumierential surface of the hinge recess and an
outer circumierential surface of the rolling piston 1s R1, a
vertical distance from the central line (CL) in the lengthwise
direction of the vane to a center O' of the curved surface 1s
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4

3, and a radius of curvature of the first surface 1s R, for
R<t/2, the vertical distance from the central line (CL) 1n the
lengthwise direction of the vane to the third point (P3) may
satisty the relation of t/4=0<f-R1.

Another end of the second surface may meet a tilt surface
formed as a flat surface at an end portion of the vane, and an
angle between the second surface and the tilt surface may be
equal to or greater than 90°.

The first surface may be provided 1n plurality, and at least
one third surface, which i1s spaced apart from the inner
circumierential surface of the hinge recess, may further be
formed between the first surfaces. A circumierential angle of
the third surface based on the central line 1n the lengthwise
direction of the vane may be smaller than 90°.

To achieve these and other advantages and 1n accordance
with the purpose of the present invention, as embodied and
broadly described herein, there 1s provided a compressor
including a driving motor; a rotation shaft configured to
transfer a rotation force of the driving motor, the rotation
shaft having an eccentric portion; a cylinder provided at one
side of the driving motor, a rolling piston coupled to the
eccentric portion of the rotation shaft, and having a hinge
recess at an outer circumierential surface thereof; and a vane
including a vane body slidably inserted into the cylinder, and
a hinge protrusion extending from one end of the vane body
and 1nserted 1nto the hinge recess of the rolling piston to be
rotatable by a predetermined angle, wherein a flat surface 1s
formed on an outer circumierential surface of the hinge
protrusion.

Here, wherein a virtual line, which passes across a rota-
tion center of the hinge protrusion, forms a right angle with
respect to a central line in the lengthwise direction of the
vane body, and wherein the flat surface 1s formed at the vane
body side based on the virtual line.

Advantageous Eflect

In accordance with the detailed description, a compressor
1s configured such that a bearing surface of a hinge protru-
s1on 15 formed only at a front side 1n a widthwise direction
of the vane. This may facilitate for a cutting process and a
grinding process with respect to the bearing surtface, so as to
reduce a machining cost. Also, a machining degree for the
bearing surface can be improved and thus the behaviors of
the rolling piston and the vane can be stabilized, thereby
enhancing compression etliciency.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a planar view illustrating a coupling relation
between a rolling piston and a vane of the related art rotary
COmMpIessor.

FIG. 2 1s a longitudinal view of a rotary compressor in
accordance with the present invention.

FIG. 3 1s a planar view of a compression part according,
to FIG. 2.

FIG. 4 1s a perspective view 1illustrating a vane separated
from a rolling piston in the compression part according to
FIG. 3.

FIG. 5 1s a planar view 1illustrating an enlarged hinge
protrusion of the vane inserted into a hinge recess of the
rolling piston according to FIG. 4.

FIGS. 6A to 6G are planar views 1llustrating sequential
steps of a process of producing the vane 1n the compression
part according to FIG. 3.
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FIG. 7 1s a planar view 1llustrating another embodiment of
a hinge protrusion of a vane inserted into a hinge recess of

a rolling piston 1n the rotary compressor according to FIG.
2.

FIGS. 8 and 9 are planar views illustrating another
embodiment of a hinge protrusion of a vane inserted 1nto a
hinge recess of a rolling piston in the rotary compressor
according to FIG. 2.

MODES FOR CARRYING OUT TH.
PREFERRED EMBODIMENTS

(Ll

Hereinatter, a compressor according to the present inven-
tion will be described 1n detail based on one embodiment
illustrated 1n the accompanying drawings.

FIG. 2 1s a longitudinal view of a rotary compressor in
accordance with the present invention, FIG. 3 1s a planar
view ol a compression part according to FIG. 2, and FIG. 4
1s a perspective view 1llustrating a vane separated from a
rolling piston in the compression part according to FIG. 3.
As 1llustrated 1n FIGS. 2 to 4, a rotary compressor according,
to this embodiment may 1include a motor part 20 1nstalled in
a casing 10, and a compression part 40 mechanically con-
nected to a lower side of the motor part 20 by a rotation shaft
30.

The motor part 20 may include a stator 21 press-fit into an
inner circumierential surface of the casing 10, and a rotor 22
rotatably inserted into the stator 21. The rotation shatt 30
may be press-1it into the rotor 22.

The compression part 40 may include a main bearing 41
and a sub bearing 42 fixedly coupled to the casing 10 to
support the rotation shaft 30, a cylinder 43 located between
the main bearing 41 and the sub bearing 42 to form a
compression space V, a rolling piston 110 coupled to an
eccentric portion 31 of the rotation shaft 30 to compress a
refrigerant while performing an eccentric rotary motion in
the cylinder 43, and a vane 120 coupled to an outer circum-
terential surface of the rolling piston 110 to be rotatable
within a predetermined angle and movably coupled to the
cylinder 43 to divide the compression space V 1nto a suction
chamber and a compression chamber.

The main bearing 41 1s formed 1n a disk-like shape, and
provided with a side wall portion 41a along an edge thereof.
The side wall portion 41a may be shrink-fitted or welded on
an 1mner circumierential surface of the casing 10. A main
shaft bearing portion 41b may protrude upwardly from a
center of the main bearing 41. The main shait bearing
portion 41b may be provided with a shait bearing hole 41c
formed therethrough such that the rotation shaft 30 is
inserted therein. A discharge port 41d may be formed at one
side of the main shait bearing portion 41b, and communicate
with the compression space V such that a refrigerant com-
pressed 1n the compression space V can be discharged into
an 1mner space 11 of the casing 10. The discharge port 41d
may also be formed at a sub bearing 42 other than the main
bearing 41, in some cases.

The sub bearing 42 may be formed 1n a disk-like shape
and coupled to the main bearing 41 together with the
cylinder 43 by bolts. Of course, when the cylinder 43 1s fixed
to the casing 10, the sub bearing 42 may be coupled to the
cylinder 43 together with the main bearing 41 by bolts. Or,
when the sub bearing 42 1s fixed to the casing 10, the
cylinder 43 and the main bearing 41 may be coupled to the
sub bearing 41 by bolts.

A sub shait bearing portion 42b may protrude down-
wardly from a center of the sub bearing 42. The sub shaft
bearing portion 42b may be provided with a shaft bearing
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hole 41c that 1s formed therethrough on the same shaft line
as the shatt bearing hole 41¢ of the main bearing 41 so as to
support a lower end of the rotation shaft 30.

As 1llustrated 1n FI1G. 3, the cylinder 43 may be formed 1n
an annular shape of which an 1mner circumierential surface
1s truly circular. An mner diameter of the cylinder 43 may be
greater than an outer diameter of the rolling piston 110, and
accordingly the compression space V may be formed
between the mner circumierential surface of the cylinder and
an outer circumierential surface of the rolling piston 110.
That 1s, the mnner circumierential surface of the cylinder 43
may form an outer wall surface of the compression space V
and the outer circumierential surface of the rolling piston
110 may form an inner wall surface of the compression
space V. Therefore, as the rolling piston 110 performs the
eccentric rotary motion, the outer wall surface of the com-
pression space V may form a fixed wall but the inner wall
surface of the compression space V may form a variable wall
that 1ts position varies.

The cylinder 43 may be provided with a suction port 43a
that 1s formed therethrough in a radial direction, and a
suction pipe 12 may be connected to the suction port 43a
through the casing 10. A vane slot 43b 1n which the vane 120
1s slidably nserted may be formed in the cylinder 43 at one
side of the suction port 43a 1n a circumierential direction of
the suction port 43a. A discharge guide groove 43c {for
guiding a refrigerant toward the discharge port 41d of the
main bearing 41 may be formed, 1in some cases, at one side
of the vane slot 43b, namely, an opposite side to the suction
port 43a. However, since the discharge guide groove gen-
crates a dead volume, 1t may not preferably be formed. Even
though the discharge guide groove i1s formed, it may be
configured to have the least volume, 1n order to reduce the
dead volume generated due to the discharge guide groove
and thus enhance compression efliciency.

The rolling piston 110 may be made of a lubricative
material. The rolling piston 110 may be formed 1n an annular
shape. The rolling piston 110 may also be formed to have an
inner diameter great enough that 1ts 1nner circumierential
surface slidably comes 1n contact with an outer circumier-
ential surface of the eccentric portion 31 of the rotation shaft
30. As 1illustrated 1n FIG. 3, the rolling piston 110 may be
provided with a hinge recess 111 that 1s formed on an outer
circumierential surface thereof such that a hinge protrusion
122 of the vane 120 which will be explained later 1s inserted
to be rotatable within a predetermined angle.

FIG. 4 1s a perspective view 1llustrating the vane separated
from the rolling piston 1n the compression part according to
FIG. 3, and FIG. 5 1s an enlarged planar view of the hinge
protrusion of the vane inserted into the hinge recess of the
rolling piston according to FIG. 4. As illustrated 1n FIG. 4,
the hinge recess 111 may be formed 1n a circular shape with
a predetermined depth on the outer circumierential surface
of the rolling piston 110 such that its inner circumierential
surface can have an angle of circumierence greater than
about 180°. That 1s, a minimum 1interval D1 between both
ends of an opening 11la of the hinge recess 111 may
preferably by smaller than a maximum diameter D1 of the
hinge protrusion 122 of the vane 120 to be explained later in
the aspect that the hinge protrusion 122 1s not separated from
the hinge recess 111.

The both ends of the opening 111a of the hinge recess 111,
namely, contact points between an inner circumierential
surface 111b of the hinge recess 111 and an outer circum-
terential surface 112 of the rolling piston 110 may preferably
be formed 1nto curved surfaces 111c with a predetermined
curvature or radius of curvature R1, or formed 1nto a tilted
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shape 1n a cutting manner, like chamifering, so as to avoid
interference by a tilt surface 127 of the vane 120 to be
explained later. Here, the curved surface 111c¢ of the hinge
recess 111 may preferably be formed with the radius of
curvature of about 0.3 mm or more in view of a cutting
machining process.

Meanwhile, the vane 120 may generally be formed in a
rectangular hexahedral shape. Here, one end of the vane,
namely, an end portion of the vane at the side of the rolling
piston may be provided with a hinge protrusion rotatably
inserted nto the hinge recess.

For example, the vane 120 may include a vane body 121
slidably inserted into the vane slot 43b, and a hinge protru-
sion 122 extending from one end of the vane body 121,
namely, from an end surface of the vane body 121 facing the
rolling piston (hereinafter, referred to as a front side) in a
lengthwise direction of the vane body 121.

The vane body 121 may be formed 1n a hexahedral shape
having an approximately the same thickness as a width of
the vane slot 43b with a slight allowable error. This may
allow both side surfaces of the vane body 121 to slidably
come 1n contact with both side surfaces of the vane slot 43b,
such that the vane 120 can keep moving straightly.

A thickness t of the vane body 121 may be smaller than
a diameter D2 of the hinge protrusion 122, but in some
cases, may be greater than the diameter D2 of the hinge
protrusion 122. For the former, structural strength between
the vane body 121 and the hinge protrusion 122 may be
made relatively weak, but the tilt surface may become
shallow so as to arise a reduction of a dead volume. For the
latter, the structural strength between the vane body 121 and
the hinge protrusion 122 may be reinforced but the length of
the t1lt surface 127 may extend and the dead volume may
increase accordingly.

The hinge protrusion 122 may be mserted into the hinge
recess 111 of the rolling piston 110 to be rotatable within a
range ol a predetermined angle in left and right directions
upon being projected onto a plane. The outer circumierential
surface of the hinge protrusion 122 may include a bearing
surface 1235 slidably contactable with the inner circumier-
ential surface 111b of the hinge recess 111, and spaced
surfaces 126 which extend both ends of the bearing surface
125, respectively, toward the vane body 121 and are spaced
from the inner circumierential surface 111a of the hinge
recess 111.

The bearing surface 125 may be formed such that its
entire angle of circumierence (or circumierential angle) can
be about 180° or less. However, even though the entire
circumierential angle of the bearing surface 125 1s below
180°, when one end of the bearing surface 1235 1s formed
over a central line 1 a widthwise direction of the hinge
protrusion, a general cutting machining or grinding machin-
ing process, such as a milling machining process, may be
unable to be performed. Therefore, the bearing surface may
preferably be formed 1n such a manner that both bearing
surfaces based on a central line CL (hereinatter, referred to
as a vane central line) in the lengthwise direction of the vane
can be within the range of £90°.

Points (hereinafter, referred to as first points) P1 where the
bearing surface 125 and the spaced surfaces 126 come in
contact with each other may be formed at any positions
within a range that the hinge protrusion 122 is not separated
from the hinge recess 111, but may preferably be formed on
a virtual line (hereinafter, referred to as a first virtual line)
L1, which forms a right angle with respect to the vane
central line CL and passes across a rotation center P of the
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hinge protrusion 122. This may allow a cutting machining
process for the bearing surface to be executed at the front
side.

The bearing surface 125 may be formed symmetrical in
left and right directions based on the vane central line CL as
the vane 120 rotates within the predetermined angle 1n the
lett and right directions based on the rotation center P of the
hinge protrusion 122. For example, the first points P1 may
be positions having the same circumierential angle (herein-
alter, referred to as a first circumierential angle) 01 on the
basis of the vane central line CL, namely, within a range of
about £90° to left and nght sides from the vane central line
CL. If both ends of the bearing surface 123 extend over £90°
from the vane central line CL, setting a position of an object
to be machined may be ditlicult during cutting and grinding
machining and also a typical milling machining process may
be disabled so as to make the cutting machining process
complicated. However, 1n some cases, the bearing surface
125 may not be formed symmetrical to the vane central line
CL. Even 1n this instance, the first circumierential angle of
cach bearing surface may preferably be formed within the
range of £90° or less.

Here, when a circumierential angle (heremafter, referred
to as a second circumierential angle) of the bearing surface
based on the first virtual line L1 1s 02, 1t may be advanta-
geous 1n the aspect of machinability of the bearing surface
that the second circumierential angle 1s smaller than 90°,
namely, set to approximately 60°. However, 1t may also be
allowed that the second circumierential angle 02 1s very
small, for example, smaller than 60°, 1f the rotation of the
bearing surface 125 1s not interrupted due to being caught by
the 1nner circumierential surface 111b of the hinge recess
111 or a leakage of a refrigerant from a compression
chamber to the bearing surface due to an extremely small
area of the bearing surface 1s not caused.

The spaced surfaces 126 may be formed by straightly
extending as flat surfaces (linear surfaces) from both ends of
the bearing surface 125 toward the vane body 121.

The spaced surfaces 126 may include first spaced surfaces
126a extending from both ends of the bearing surface 125,
namely, both of the first points P1, respectively, and second
spaced surfaces 126b extending from the first spaced sur-
faces 126a to come in contact with tilt surfaces to be
explained later, respectively.

Points (hereinatter, referred to as second points) P2 where
the first and second spaced surfaces 126a and 126b meet
cach other may preferably be formed 1n a shape of protrud-
ing outwardly toward the vane slot 43b, so as to reduce a
dead volume. That 1s, as illustrated 1in this embodiment,
when the outer circumierential surface of the hinge protru-
sion 122 1s formed with a circumierential surface and flat
surfaces, portions of the spaced surfaces 126 corresponding,
to the flat surfaces may form a type of a cutofl surface so as
to be spaced apart from the inner circumiferential surface
111b of the hinge recess 111, which may bring about a
generation of a dead volume. Therefore, in order to reduce
the dead volume with forming the spaced surfaces 126 of the
hinge protrusion 122 as the flat surfaces to be easily
machined, as illustrated 1n FIG. 5, each spaced surface 126
may preferably have at least two flat surfaces and protrude
in a direction of reducing the dead volume, namely, protrude
toward the inner circumiferential surface 111b of the hinge
recess 111. To this end, a t1lt angle 03 of the first spaced
surface 126a may be greater than an angle 04 between the
first virtual line L1 and a second virtual line L2 which
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connects the first point P1 to a point (hereinafter, referred to
as a third point) P3 where the first spaced surface 126a meets
the tilt surface 127.

The t1lt surface 127 which 1s tilted with respect to an end
portion of the vane 120 at the side of the milling piston 110
may extend from another end of the spaced surface 126,
namely, an end of the second spaced surface 126b at the side
of the vane body. A tilt angle 05 of the tilt surface 127 with
respect to the second spaced surface 126b may preferably be
formed to be equal to or greater than 90° to reduce the dead
volume. IT the t1lt angle 05 of the t1lt surface 127 1s smaller
than 90°, an interval between the tilt surface 127 and the
second spaced surface 126b may become too narrow, and
thus the tilt surface 127 may be iterfered by both ends of
the hinge recess 111 of the rolling piston 110. Therefore, the
tilt angle 03 of the tilt surface 127 may be formed to be
greater than about 90°, such that the vane can smoothly
rotate within a predetermined angle. Also, when the tilt
angle 05 of the tilt surface 127 1s smaller than 90°, the tilt
surface 127 or the second spaced surface 126b should be
machined 1n a cutting manner by erecting it 1n a widthwise
direction of the vane, which may make 1t more difhicult to
perform the machining.

Meanwhile, when the tilt angle 05 of the tilt surface 127
1s formed small while maintaining the interval between the
tilt surface 127 and the second spaced surtace 126b, a
groove 124 which 1s formed by the tilt surface 127 and the
second spaced surface 126b may be deep to that extent. This
may lower structural strength at a neck portion 123 between
the vane body 121 and the hinge protrusion 122. Therelore,
a distance from the vane central line CL to the third point P3
may be smaller than a value, which 1s obtained by subtract-
ing a radius of curvature R1 from a distance from the vane
central line CL to a center O' of the curved surface at one of
the both ends of the opening 111a of the hinge recess 111,
and greater than a value, which 1s obtained by dividing a half
of the thickness t of the vane by 2. That 1s, when a half of
the vane width 1s greater than or equal to the radius of
curvature of the hinge protrusion, 1f 1t 1s assumed that the
vane width 1s t, a vertical distance from the vane central line
CL to the third point P3 where the second spaced surface
126b and the tilt surface 127 meet 1s o, the radius of
curvature of the curved surface 111¢ which connects the
inner circumiferential surface of the hinge recess and the
other circumierential surface of the rolling piston 110 1s R1,
a vertical distance from the vane central line CL to the
curved surface 111c 1s {3, and the radius of curvature of the
bearing surface of the hinge protrusion 1s R, the relation of
1/4<a<p-R1 may preferably be satisfied to ensure appro-
priate structural strength at the neck portion 123.

Also, when the tilt surface 127 1s formed too far away
from the hinge recess 111, the dead volume may increase
between the groove 124 formed by the tilt surface 127 and
the second spaced surface 126b and the opening 111a of the
hinge recess 111. Therefore, when the vane 120 is rotated
almost the most toward one side based on a center O of the
opening 111a of the hinge recess 111, that 1s, when the vane
120 1s rotated out of the center of the opening 111a of the
hinge recess 111, a distance a from the rotation center P of
the hinge protrusion 122 to the third point P3 based on the
lengthwise direction of the vane 120 may preferably be
smaller than a distance b from the rotation center P of the
hinge protrusion 122 to the center O' of the curved surface,
to reduce the dead volume.

Meanwhile, a circumierential length of the bearing sur-
tace 125 may preferably be as short as possible to reduce a
precise machining area and a frictional loss, except for cases
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where the vane 1s separated during rotation with respect to
the rolling piston, the behavior of the vane become unstable
due to being interfered by the rolling piston, or a refrigerant
leakage 1s caused due to a reduced sealing area.

A space surface 128 which 1s formed as a flat surface or
a curved surface (here, a flat surface is 1illustrated in the
drawing) may further be formed at a middle portion of the
bearing surface 125. Accordingly, the bearing surface 1235
may be formed at each of both sides with interposing the
space surface 128 therebetween. Of course, the space sur-
face 128 may be provided by more than one. For example,
a plurality of space surfaces may be formed with the bearing
surface 125 interposed between adjacent space surfaces, as
illustrated in FIG. 8.

The space surtace 128, as illustrated in FIG. 5, may
preferably be formed 1n the range below 60° 1n left and right
directions based on the vane central line CL, taking into
account the separation of the vane 120, the vane 120 being
stuck at the opening 111a of the hinge recess 111, or a
refrigerant leakage between the vane 120 and the hinge
recess 111, and the like. However, since o1l 1s introduced and
foreign materials which may be generated on the bearing
surface 125 are discharged out through the space surface
128, the circumierential length of the space surface 128 may
preferably be formed within the range of 90° or smaller. As
illustrated 1n FIG. 9, the hinge protrusion 122 may be formed
similar to a triangular shape upon being projected onto a
plane (1f 1t 1s assumed that the spaced surface 1s formed with
one flat surface), or although not illustrated, may be formed
into various shapes, such as a pentagonal shape, a hexagonal
shape and the like according to a number of the space
surtace.

In order for a vertical distance from the rotation center P
of the hinge protrusion 122 to the space surface 128 to be
about 0.9 to 0.99 times of the curvature of the bearing
surface 125, when 1t 1s assumed that the vertical distance
from the rotation center P of the hinge protrusion 122 to the
space surface 128 1s ¢ and a curvature of the bearing surface
1s R, the relation of ¢<Rx(0.9-0.99) may preferably be
satisfied 1n view of facilitating a cutting machining process,
a smooth 1ntroduction of o1l between the hinge protrusion
and the hinge recess, and an easy discharge of foreign
materials. However, in some cases, as mentioned 1n the
description of FIG. 9, the vertical distance from the rotation
center P of the hinge protrusion 122 to the space surface 128
may also be formed as short as possible, compared with the
curvature R of the bearing surface 125, for example, within
about 0.1 times of the curvature R, 1n the range that the hinge
protrusion 122 1s not separated from the hinge recess 111. In
this instance, the machinability can be improved by virtue of
a remarkably reduced area of the bearing surface 125 and the
behavior of the rolling piston 110 or the vane 120 can be
more stable by virtue of a reduced irictional area.

An unexplained reference numeral 13 denotes a discharge
pipe, 35 denotes a discharge valve, and 36 denotes a muliller.

Hereinatter, description will be given of an operation of
the rotary compressor according to the embodiment having
the configuration.

That 1s, when the rotor 22 of the motor part 20 and the
rotation shait 30 rotate in response to power applied to the
motor part 20, the rolling piston 110 sucks a refrigerant into
the compression space V of the cylinder 43 while perform-
ing an eccentric rotary motion. The refrigerant 1s then
compressed by the rolling piston 110 and the vane 120 and
discharged into the mnner space 11 of the casing 10 through
the discharge port 41d provided at the main bearing 41. This
series of processes are repeatedly performed.
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Here, when the rolling piston 110 performs an eccentric
rotary motion and the vane 120 performs a linear motion due
to the vane 120 being detachably coupled the rolling piston
110, a reingerant leakage may be caused between contact
surfaces of the rolling piston 110 and the vane 120 due to the
suction chamber and the compression chamber being open,
which results from vane jumping, or a rictional loss may be
caused between the contact surfaces of the rolling piston 110
and the vane 120 so as to bring about an abnormal behavior
of the rolling piston 110 or the vane 120.

However, as 1llustrated 1n this embodiment, as the hinge
protrusion 122 of the vane 120 is integrally inserted into the
hinge recess 1111 of the rolling piston 110, jumping of the
vane 120 which may occur during the eccentric rotary
motion of the rolling piston 110 may be prevented, thereby
blocking a refrigerant leakage from the compression cham-
ber into the suction chamber.

Also, the vane 120 and the rolling piston 110 move
together while the hinge protrusion 122 of the vane 120 1s
inserted 1n the hinge process 111 of the rolling piston 110.
This structure does not need a separate pressing member at
a rear end of the vane 120, which may result 1n a reduction
of a fabricating cost and also a remarkable reduction of the
frictional loss between the rolling piston 110 and the vane
120.

Meanwhile, the vane 120 according to this embodiment
may cause a reduction of a machining cost by improving the
machinability even during a process of machining the hinge
protrusion 122, and enhancement of compression efliciency
by allowing for a smooth behavior (movement or rotation)
of the vane 120. For example, 1n order to form the hinge
protrusion 122 1n a shape similar to a circular section,
namely, to form the bearing surface 125 by 180° or more, an
object to be machined should be held 1n several directions
during cutting and grinding machining processes, which
may drastically lower the machinability and increase a
machining area so as to increase a machining cost to that
extent. However, as illustrated in this embodiment of the
present imvention, the outer circumierential surface of the
hinge protrusion 122 may be configured in such a manner
that the bearing surface 125 as the circumierential surface
required to be precisely machined 1s formed only at the
opposite side of the vane body 121 based on the first virtual
line L1, and the spaced surfaces 126 as the flat surface
without having to be precisely machined 1s formed at the
side of the vane body, which may result 1n enhancing the
machinability of the hinge protrusion 122 and lowering the
machining cost.

FIGS. 6A to 6G are planar views 1llustrating sequential
steps of a process of producing the vane 1n the compression
part according to FIG. 3.

According to the order of machining the vane as 1llus-
trated 1n FIGS. 6A to 6G, an end surface of an object to be
machined, as illustrated 1n FIGS. 6A to 6B, 1s cut along a
thickness direction thereof to machine the space surface 128
into a flat surface, thereby appropnately reducing a machin-
ing length. Here, a circumierential angle or a circumierential
length of the bearing surface 1235 may properly be adjusted
according to a location of the space surface 128.

Afterwards, as 1llustrated 1n FIG. 6C, both side surfaces of
the object are cut into a shape of a flat surface along a length
direction, so as to facilitate a post-operation, such as cutting
the bearing surface 125 or the spaced surfaces 126.

As 1llustrated 1n FIG. 6D, both side surfaces of the object
are cut mto a shape of a recess, like forming a notch surface,
thereby forming the tilt surfaces 127 and the second spaced
surfaces 126b as the flat surfaces. The tilt surfaces 127 and
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the second spaced surfaces 126b form wedge-like grooves
124, which act as types of shelter grooves for avoiding
interference by both ends of the opening 111a of the hinge
recess 111.

As 1llustrated 1n FIG. 6E, one side surface of the second
spaced surface 126b 1s cut mnto a flat surface with a prede-
termined tilt angle, to form the first spaced surface 126a.
Here, the circumierential angle or length of the bearing
surface 125 may properly adjusted according to a tilt angle

03 of the first spaced surface 126a.

Afterwards, as illustrated in FIG. 6F, after both side
surfaces of the vane 120 are cut and grinded into the flat
surfaces as much as a vane thickness, as illustrated in FIG.
6G, the bearing surface 125 between the speed surface 126
and the spaced surface 128 of the hinge protrusion 122 1s cut
and grinded mto a circumiferential surface, thereby com-
pletely fabricating the vane 120.

In this manner, the bearing surface of the hinge protrusion
may be formed only at the front side based on the widthwise
direction of the vane. This may be facilitate the cutting and
orinding machining processes for the bearing surface so as
to reduce a machining cost, and also improvement of
machinability so as to stabilize the behaviors of the rolling
piston and the vane, thereby enhancing compression etli-
ci1ency.

Hereinatter, another embodiment of a vane for a rotary
compressor according to the present invention will be
described.

That 1s, the foregoing embodiment illustrates that the
diameter of the hinge protrusion 1s greater than the thickness
of the vane. However, as illustrated 1in this another embodi-
ment, the hinge protrusion may have a similar shape even
when the diameter of the hinge protrusion 1s smaller than the
thickness of the vane.

For example, as illustrated 1n FIG. 7, the outer circum-
terential surface of the hinge protrusion 122 according to
this another embodiment may include the bearing surface
125 formed on a part thereof as a circumierential surface,
and spaced surfaces 126 each formed as a single tlat surface
from each of both ends of the bearing surface 125 to a third
point P3 connected to the tilt surface 127 which 1s an end
portion of the vane body 121 at the side of the rolling piston
110.

Here, 11 the circumierential angle (or angle of circumier-
ence) 01 which 1s formed by the first virtual line L1, which
connects the first points P1 where the bearing surface 125
meets the spaced surfaces 126 to the rotation center P of the
hinge protrusion 122, and the vane central line CL, 01 may
be smaller than or equal to £90°. In more detail, when the
circumierential surface of the bearing surface based on the
first virtual line 1s 02, 02 may be smaller than 90°. Accord-
ingly, the cutting and grinding machining processes may be
enabled only at the front side during machining of the
bearing surface, and thus the machinability can be improved
to that extent.

Also, when the half of the vane width 1s greater than the
radius of curvature of the hinge protrusion, 1 the width of
the vane 1s t, the vertical diameter from the vane central line
CL to the third point P3 as another end of the spaced surface
126 1s «, the radius of curvature of the curved surtace 111c
which connects the inner circumierential surface of the
hinge recess and the outer circumierential surface of the
rolling piston 110 1s R1, the vertical distance from the vane
central line CL to the center O' of the curved surface at each
of both ends of the openming of the hinge recess 1s 3, and the
radius of curvature of the bearing surface of the hinge
protrusion 1s R, the vertical distance from the vane central
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line CL to the third point P3 may satisiy the relation of
t/4=0<B-R1. This may result 1n ensure structural strength of
the neck portion between the vane body and the hinge
protrusion.

In order for the spaced surface 126 to avoid the interfer-
ence by the hinge recess, the spaced surface 126 may
preferably be formed to get farther away from the inner
circumierential surface of the hinge recess 111 as 1t 1s closer
toward the vane body from the first point P1. Therefore, i
an 1nterior angle between the first virtual line L1 connecting
the rotation center P of the hinge protrusion to the first point
P1 and the spaced surface, namely, the tilt angle of the
spaced surface 1s 03, the t1lt angle 03 may preferably be
smaller than an interior angle 06 of a connection line L3
connecting the first point P1 to the curved surface 111c of
cach of the both ends of the opening 111a of the hinge recess
111, to avoid a contact between the spaced surface 126 and
the 1nner circumierential surface 111b of the hinge recess
111.

And, a dead volume can be mimimized by optimizing the
length of the spaced surface 126. That 1s, when the length of
the spaced surface 126 1s too short, interference between the
spaced surface 126 and the both ends of the opeming 111a of
the hinge recess 111 may be caused. On the other hand, when
the length 1s too long, the dead volume may be generated.
Therefore, 11 distances from the rotation center P of the hinge
protrusion 122 to the third point P3 and the center O' of the
curved surface along the lengthwise direction of the vane are
a and b, respectively, and the radius of curvature of the
curved surface 1s R1, the relation of b<<a<b+R1 may prei-
crably be satisfied to minimize the dead volume.

The tilt surface 127 which 1s recessed in the thickness
direction of the vane may further be formed at the third point
P3 as another end of the spaced surface, to avoid the
interference between the vane 120 and the rolling piston 110.
Here, a t1lt angle 05 of the tilt surface with respect to the
spaced surface may preferably be greater than or equal to
90°, 1n view of performing the cutting machining process. If
the t1lt angle 05 1s smaller than 90°, the circumierential angle
01 of the bearing surface 125 based on the vane central line
CL exceeds £90°. Accordingly, the curved surface should
extend even up to the rear surface of the hinge protrusion
122, which may make the machining difficult.

The space surface 128 which 1s formed as a flat surface to
reduce the area of the bearing surface 125 may further be
formed at a middle portion of the bearing surface 125. Here,
the space surface 128 may be formed as illustrated in the
foregoing embodiment. However, when the space surface
128 1s formed wider, 1t may be more advantageous in cutting
machining process for other portions, an o1l supply and a
removal of foreign materials.

The basic configuration and operation effects of the hinge
recess and the hinge protrusion according to this embodi-
ment are the same as or similar to the foregoing embodi-
ments, and thus will be understood based on the description
of the foregoing embodiments

What 1s claimed 1s:

1. A compressor, comprising;:

a drive motor;

a rotation shaft configured to transfer a rotation force of
the drive motor, the rotation shaft having an eccentric
portion;

a cylinder provided at one side of the drive motor, and
having a vane slot;

a rolling piston coupled to the eccentric portion of the
rotation shaft, and having a hinge recess at an outer
circumierential surface of the rolling piston; and
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a vane having a vane body slidably imserted into the vane
slot of the cylinder and a hinge protrusion inserted 1nto
the hinge recess of the rolling piston to be rotatable by
a predetermined angle, wherein a diameter of the hinge
protrusion 1s greater than an interval between both ends
of an opening of the hinge recess, wherein tie hinge
protrusion includes:
at least one bearing surface contacting an inner circums-
terential surface of the hinge recess provided on an
outer circumierential surface of the hinge protrusion,
wherein the at least one bearing surface 1s formed
within a range of £90 degree based on a central line
in a lengthwise direction of the vane; and

a plurality of spaced surfaces spaced from the inner
circumierential surface of the hinge recess formed on
the outer circumferential surface of the hinge pro-
trusion as flat surfaces, and wherein at least two of
the plurality of spaced surfaces are respectively
formed between ends of the at least one bearing
surface and side surfaces of the vane body respec-
tively corresponding to the ends of the at least one
bearing surface such that the at least two of the
plurality of spaced surfaces are formed at sides of the
vane body based on a virtual line that passes across
a rotation center of the hinge protrusion and forms a
right angle with respect to the central line in the
lengthwise direction of the vane body.

2. The compressor of claim 1, wherein the at least two of
the plurality of spaced surtaces are respectively formed as a
single flat surface or a plurality of continuous flat surfaces.

3. The compressor of claim 1, wherein a groove concaved
in a central direction of the vane 1s formed at a portion where
the hinge protrusion starts, and wherein the groove 1is
connected to the at least two of the plurality of spaced
surfaces.

4. The compressor of claim 1, wherein points at which the
bearing surface and the at least two of the plurality of spaced
surfaces meet each other are located on a line orthogonal to
the central line 1n the lengthwise direction of the vane at a
rotation center of the hinge protrusion.

5. The compressor of claim 1, wherein the at least one
bearing surface comprises a plurality of bearing surfaces and
at least one spaced surface spaced from the inner circums-
ferential surface of the hinge recess 1s formed between the
plurality of bearing surfaces.

6. The compressor of claim 5, wherein one of the plurality
of bearing surfaces is formed [at each of both sides based on}
on one side of the hinge protrusion with respect to the central
line 1n the lengthwise direction of the vane and another of
the plurality of bearing surfaces is formed on the other side
of the central line.

7. The compressor of claim 1, wherein the outer circum-
terential surface of the hinge protrusion comprises:

[a] az least one first surface forming the at least one

bearing surface; and

second surfaces forming the at least two of the plurality of
spaced surfaces[and], the second surfaces extending
from [both] ends of the at least one first surface and
spaced apart from the hinge recess, wherein a circum-
ferential angle between [both] #2e ends of the at least
one lirst surface meeting one end of each of the second
surtfaces 1s 180° or less.

8. The compressor of claim 7, wherein 11 a width of the
vane is t, a [vertical] distance from the central line in the
lengthwise direction of the vane to a point where a tilt
surface and a second spaced surface of the second surfaces
meet 1s o, a radius of curvature of a curved surface con-
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necting the inner circumierential surface of the hinge recess
and [an] the outer circumferential surface of the rolling
piston is R1, a [vertical] distance from the central line in the
lengthwise direction of the vane to a center of the curved
surface 1s 3, and a radius of curvature of the first surface 1s
R, for R=t/2, the [vertical] distance from the central line in
the lengthwise direction of the vane to the point where the
t1lt surface and the second spaced surface of the second
surfaces meet satisfies the relation of t/4<a<f-R1.

9. The compressor of claim 8, wherein the second surfaces
are formed by a plurality of flat surfaces, and wherein on a
basis of a first virtual line connecting the rotation center of
the hinge protrusion to a point where the first surface and a
first spaced surface of the second surfaces meet, a tilt angle
formed between the first virtual line and the first spaced
surface of the second surfaces, 1s greater than an angle
between the first virtual line and a second wvirtual line
connecting the point where the first surface and the first
spaced surface of the second surfaces meet to the point
where the tilt surface and the second spaced surface of the
second surfaces meet.

10. The compressor of claim 7, wherein 1f a width of the
vane is t, a [vertical] distance from the central line in the
lengthwise direction of the vane to a point at which a tilt
surface and a second spaced surface of the second surfaces
meet 1s o, a radius of curvature of a curved surface con-
necting the inner circumierential surface of the hinge recess
and [an] the outer circumferential surface of the rolling
piston is R1, a [vertical] distance from the central line in the
lengthwise direction of the vane to a center of the curved
surface 1s {3, and a radius of curvature of the first surface 1s
R, for R<t/2, the [vertical] distance from the central line in
the lengthwise direction of the vane to the point at which the
t1lt surface and the second spaced surface of the second
surfaces meet satisfies the relation of t/4=a<p-R1.

11. The compressor of claim 7, wherein another end of a
second spaced surface of the second surfaces meets a tilt
surface formed as a tlat surface at an end portion of the vane,
and wherein an angle between the second spaced surface of
the second surfaces and the tilt surface 1s equal to or greater
than 90°.

12. The compressor of claim 7, wherein the at /least one
first surface [is provided in] comprises a plurality of first
surfaces, and at least one third surface is [further] formed
between the plurality of first surfaces, the third surface being
spaced apart from the inner circumierential surface of the
hinge recess, and wheremn a circumierential angle of the
third surface based on the central line 1n the lengthwise
direction of the vane 1s smaller than 90°.

13. A compressor, comprising:

a drive motor:;

a rotation shaft configured to transfer a rotation force of
the drive motor, the rotation shaft having an eccentric
portion;

a cylinder provided at one side of the drive motor;

a rolling piston coupled to the eccentric portion of the
rotation shaft, and having a hinge recess at an outer
circumierential surface thereof; and

a vane including a vane body slidably inserted into the
cylinder, and a hinge protrusion rotatably inserted into
the hinge recess of the rolling piston to be rotatable by
a predetermined angle, wherein the hinge protrusion
includes:
at least one bearing surface provided on an outer

circumierential surface of the hinge protrusion,
wherein the at least one bearing surface 1s formed as
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a curved surface so as to slidably contact [the] ar
inner circumierential surface of the hinge recess; and

a plurality of flat surfaces formed on the outer circum-
ferential surface of the hinge protrusion, wherein the
plurality of flat surfaces 1s respectively formed
between ends of the at least one bearing surface and
side surfaces of the vane body respectively corre-
sponding to the ends of the at least one bearing
surface so as to be spaced from the mner circumier-
ential surface of the hinge recess.

14. The compressor of claim 13, further comprising a tilt
surface extending from one end of each flat surface and
connected to one end of the vane body, respectively.

15. The compressor of claim 14, wherein the plurality of
flat surfaces each includes a first flat surface extending from
an end of the at least one bearing surface, respectively, and
a second flat surface extending from the first flat surface to
come 1n contact with one of the tilt surfaces.

16. The compressor of claim 14, wherein the plurality of
flat surfaces each is formed as a single flat surface [and] #2at
extends from [both ends] ore end of the at least one bearing
surface and contacts [both ends] one of the tilt surfaces].
respectively].

17. The compressor of claim 13, wherein at least one of
the plurality of flat surfaces extends between ends of the at
least one bearing surface.

18. A compressor, comprising:

a rotary shaft;

first and second beavings that support the rotary shaft,

a cylinder disposed between the first and second bearings
to define a compression space, and comprising a vane
slot formed at an inner civcumferential surface of the
cylinder;

a rolling piston slidably coupled to the rotary shaft, and
comprising a hinge vecess formed at an outer civcum-
Jferential surface of the volling piston,; and

a vane, a first end of which is slidably coupled to the vane
slot of the cvlinder, and a second end of which is
rotatably coupled to the hinge recess of the volling
piston, wherein the vane comprises a hinge protrusion
inserted into the hinge recess of the rolling piston, and
a vane body comnnected to the hinge protrusion, and
slidably inserted into the vane slot of the cylinder,
wherein a diameter of the hinge protrusion is greater
than an interval between ends of the hinge recess,
wherein the hinge protrusion comprises at least one
bearing surface that contacts an inner circumferential
surface of the hinge recess and a plurality of spaced
surfaces spaced from the inner civcumferential surface
of the hinge recess formed on an outer circumferential
surface of the hinge protrusion as flat surfaces, wherein
the at least one bearing surface is disposed only on a
rolling piston side based on a virtual line that passes
across a rvotation centerv of the hinge protrusion and
Jorms a right angle with respect to a central line in a
lengthwise direction of the vane, and wherein at least
two of the plurality of spaced surfaces are vespectively
Jormed between ends of the at least one bearing surface
and side surfaces of the vane body respectively corre-
sponding to the ends of the at least one bearing surface
such that the plurality of spaced surfaces ave formed at
sides of the vane body based on the virtual line.

19. The compressor according to claim 18, wherein the
plurality of spaced surfaces is each formed as a single flat
surface or a plurality of continuous flat surfaces.

20. The compressor according to claim 18, wherein the
vane comprises a groove concaved in a central direction of
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the vane at a portion where the hinge protrusion starts, and
wherein the groove connects the vane body and the plurality
of spaced surfaces.

21. The compressor according to claim 18, wherein points
at which the at least one bearing surface and the plurality >
of spaced surfaces meet each other arve disposed on the
virtual line.

22. The compressor according to claim 18, wherein the
hinge protrusion comprises a first surface that forms the at
least one bearing surface, and second surfaces that form the
plurality of spaced surfaces and extend from ends of the first
surface and spaced apart from the hinge recess, and wherein
a circumferential angle between the ends of the first surface
meeting one end of each of the second surfaces is 180° or
less.

23. The compressor according to claim 22, wherein each
second surface comprises a first spaced surface that extends
from the first surface, and a second spaced surface that
extends from the first spaced surface, wherein if a width of
the vane is t, a distance from the central line in the 2V
lengthwise divection of the vane to a point where a tilt
surface that connects the vane body and the second surface
and a second spaced surface of the second surface meet is
A, a radius of curvature of a curved surface that connects the
inner circumferential surface of the hinge recess and the 23
outer circumferential surface of the rolling piston is R, a
distance from the central line in the lengthwise direction of
the vane to a center of the curved surface is 3, and a radius
of curvature of the first surface is R, for R=t/2, the distance
from the central line in the lengthwise direction of the vane 3Y
to the point where the tilt surface and the second spaced
surface of the second surface meet satisfies the relation of
t/4<a<p-R1.

24. The compressor according to claim 23, wherein each
second surface is formed by a plurality of flat surfaces, and 33
wherein on a basis of a first line connecting the rvotation
center of the hinge protrusion to a point where the first
surface and the first spaced surface of the second surface
meet, a tilt angle formed between the first line and the first
spaced surface of the second surface is greater than an
angle between the first line and a second line connecting the
point where the first surface and the first spaced surface of
the second surface meet to the point wheve the tilt surface
and the second spaced surface of the second surface meet.

25. The compressor according to claim 22, wherein each 4
second surface comprises a first spaced surface that extends
from the first surface, and a second spaced surface that
extends from the first spaced surface, wherein if a width of
the vane is t, a distance from the central line in the
lengthwise direction of the vane to a point where a tilt >
surface connecting the vane body and the second surface
and a second spaced surface of the second surface meet is
a., a radius of curvature of a curved surface that connects the
inner circumferential surface of the hinge rvecess and the
outer circumfervential surface of the rolling piston is RI, a >3
distance from the central line in the lengthwise direction of
the vane to a center of the curved surface is 3, and a rvadius
of curvature of the first surface is R, for R<t/2, the distance
from the central line in the lengthwise direction of the vane
to the point wheve the tilt surface and the second spaced ©Y
surface of the second surface meet satisfies the relation of

t/4=a<pB-Rl.
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26. The compressor according to claim 22, wherein each
second surface meets a tilt surface formed as a flat surface
at an end portion of the vane body, and wherein an angle
between the second surface and the tilt surface is equal to or
greater than 90°.

27. The compressor according to claim 22, wherein the
first surface comprises a plurality of first surfaces spaced
apart from each other, whevein the hinge protrusion com-
prises a third surface that comnects the plurality of first
surfaces, and spaced apart from the inner circumferential
surface of the hinge recess, and wherein a civcumferential
angle of the thivd surface based on the central line in the
lengthwise direction of the vane is smaller than 90°.

28. The compressor accovding to claim 18, wherein the at
least one bearing surface comprises two bearing surfaces
spaced apart from each other, and whevein the hinge pro-
trusion comprises a spaced surface that connects the two
bearing surfaces and that is spaced from the inner circum-
ferential surface of the hinge recess.

29. The compressor according to claim 28, wherein one of
the two bearing surfaces is formed on one side of the hinge
protrusion with respect to the central line in the lengthwise
divection of the vane and another of the two bearing surfaces
is formed on the other side of the central line.

30. A compressor, comprising.

a rotary shaft,

first and second bearings that support the votary shaft;

a cylinder disposed between the first and second bearings
to define a compression space, and comprising a vane
slot formed at an inner civcumferential surface of the
cylinder;

a rolling piston slidably coupled to the rotary shaft, and
comprising a hinge vecess formed at an outer circum-
Jerential surface of the rolling piston; and

a vane, a first end of which is slidably coupled to the vane
slot of the cylinder, and a second end of which is
rotatably coupled to the hinge recess of the rolling
piston, wherein the vane comprises a hinge protrusion
inserted into the hinge rvecess of the rolling piston, and
a vane body connected to the hinge protrusion, and
slidably inserted into the vane slot of the cvlinder,
wherein a diameter of the hinge protrusion is greater
than an interval between ends of the hinge recess,
wherein the hinge protrusion comprises at least one
bearing surface that contacts an inner circumferential
surface of the hinge recess and a plurality of spaced
surfaces spaced from the inner civcumferential surface
of the hinge recess formed on an outer circumferential
surface of the hinge protrusion as flat surfaces, wherein
the at least one bearing surface is formed only within
a range of £90° based on a central line in a lengthwise
dirvection of the vane, and whevein at least two of the
plurality of spaced surfaces arve vespectively formed
between ends of the at least one bearing surface and
side surfaces of the vane body respectively correspond-
ing to the ends of the at least one bearing surface such
that the spaced surfaces ave formed at sides of the vane
body based on a virtual line that passes across a
rotation center of the hinge protrusion and forms a
right angle with vespect to the central line in the
lengthwise dirvection of the vane body.
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