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ROTARY COMPRESSOR

Arotary compressor includes: a rotational shaft;

a bearing plate supporting the rotational shaft; a cylinder
coupled to the bearing plate and provided with an inlet
port and a vane slot formed along a circumferential di-
rection to be spaced apart by a predetermined distance;
a roller coupled to the rotational shaft, provided inside
the cylinder to form a compression space together with
the bearing plate and the cylinder, and provided with a
hinge groove formed on an outer circumferential surface
thereof; and a vane having one end slidingly coupled to
the vane slot of the cylinder and another end rotatably
coupled to the hinge groove of the roller. At least one
suction guide portion is provided at the outer circumfer-
ential surface of the roller in a recessed manner.
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Description
BACKGROUND
1. Technical Field

[0001] A compressor, and more particularly, a rotary
compressor in which a roller and a vane are coupled to
each other is disclosed herein.

2. Description of the Related Art

[0002] A rotary compressor compresses a refrigerant
by using a roller that performs an orbiting motion in a
compression space of a cylinder and a vane in contact
with an outer circumferential surface of the roller to divide
the compression space of the cylinder into a plurality of
spaces.

[0003] The rotary compressor can be classified into a
rolling piston type and a hinge vane type depending on
whetherthe roller and the vane are coupled to each other.
In the rolling piston type rotary compressor, the vane is
detachably coupled to the roller to be in close contact
with the roller. As for the hinge vane type rotary compres-
sor, the vane is hinged to the roller. Such a hinge vane
type rotary compressor is advantageous to reduce axial
leakage since behavior (or movement) of the vane is
more stable than that of the rolling piston type rotary com-
pressor.

[0004] In general, rotary compressors can reduce a
suction loss by reducing the vortex and reaction force of
a sucked refrigerant using a shape of an inlet passage.
Also, the larger a space of a compression chamber is,
the better volumetric efficiency of a rotary compressor.
A technique of increasing a suction space by forming a
groove on an inner circumferential surface of a cylinder
is disclosed in Patent Document 1 (Japanese Laid-Open
Patent Application No. 2012-154235), which is hereby
incorporated by reference.

SUMMARY

[0005] The invention is set out in the appended set of
claims.

[0006] One aspect of the present disclosure is to pro-

vide a rotary compressor capable ofimproving volumetric
efficiency by increasing the volume of a compression
chamber.

[0007] Another aspect of the present disclosure is to
provide a rotary compressor capable of increasing an
amount of refrigerant sucked by reducing a suction re-
action force of a refrigerant sucked into the compression
chamber while expanding the volume of a compression
chamber.

[0008] Still another aspect of the present disclosure is
to provide a rotary compressor capable of improving mo-
tor efficiency by increasing the volume of a compression
chamber while reducing weight of a drive unit.
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[0009] Embodiments disclosed herein provide a rotary
compressor that may have a vane hinged to a roller, and
a groove formed on an outer circumferential surface of
the roller.

[0010] Here, the cylinder may be provided with an inlet
port, and the groove may be formed on a surface facing
the inlet port.

[0011] A distance between two circumferential ends of
the groove may be equal to an inner diameter of the inlet
port.

[0012] The groove may be recessed from a middle por-
tion of the outer circumferential surface of the roller.

[0013] The groove may axially penetrate through the
roller.
[0014] Embodiments disclosed herein may also pro-

vide a rotary compressor having a cylinder in which an
annular-shaped member and a disk-shaped member are
hingedly coupled to each other. The annular-shaped
member may be rotatably coupled to an eccentric portion
of a rotational shaft, and the disk-shaped member may
be slidingly coupled to the cylinder. A space forming a
suction pressure may be created at one circumferential
side and a space forming a discharge pressure may be
generated at another circumferential side, with respect
to the disk-shaped member. A suction guide groove may
be recessed from an outer circumferential surface of the
annular-shaped member that is belonged to the space
forming the suction pressure.

[0015] Here, at least a part of an inner circumferential
surface of the suction guide groove may be curved.
[0016] The inner circumferential surface of the suction
guide groove may be symmetrical with respect to a cir-
cumferential center of the suction guide groove.

[0017] The inner circumferential surface of the suction
guide groove may be asymmetric with respect to a cir-
cumferential center of the suction guide groove. The suc-
tion guide groove may be formed such that a length in a
direction away from the vane is greater than a length in
a direction closer to the vane.

[0018] Embodiments disclosed herein further provide
a rotary compressor that may include: a rotational shaft;
a bearing plate supporting the rotational shaft; a cylinder
coupled to the bearing plate and provided with an inlet
port and a vane slot formed along a circumferential di-
rection to be spaced apart by a predetermined distance;
a roller coupled to the rotational shaft, provided inside
the cylinder to form a compression space together with
the bearing plate and the cylinder, and provided with a
hinge groove formed on an outer circumferential surface
thereof; and a vane having one end slidingly coupled to
the vane slot of the cylinder and another end rotatably
coupled to the hinge groove of the roller. At least one
suction guide portion may be provided at the outer cir-
cumferential surface of the roller in a recessed manner.
[0019] According to the present technique, a rotary
compressor is presented. The rotary compressor in-
cludes a cylinder, a roller, a rotational shaft, and a vane.
The cylinder has an inlet port and a vane slot. The inlet
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port and the vane slot are disposed at an inner circum-
ferential surface of the cylinder and are circumferentially
spaced apart from each other. The roller is housed or
disposed inside the cylinder (concentrically or non-con-
centrically). Acompression space is defined between the
inner circumferential surface of the cylinder and an outer
circumferential surface of the roller. The roller includes
a hinge groove at the outer circumferential surface of
roller. The rotational shaft is coupled to the roller. The
vane has one end slidingly coupled to, i.e. housed into
or received into, the vane slot of the cylinder and another
end rotatably coupled to, i.e. housed into or received into,
the hinge groove of the roller.

[0020] The rotary compressor may include a bearing
plate supporting the rotational shaft.

[0021] The cylinder may be coupled to the bearing
plate.

[0022] The roller, the cylinder and the bearing plate
may together form the compression space.

[0023] At least one suction guide portion is provided
or formed at the outer circumferential surface of the roller,
The suction guide portion is formed in a recessed man-
ner, i.e. the suction guide portion is a groove or recess
formed at the outer circumferential surface of the roller,
and may be referred to as the suction guide groove.
[0024] A position or location of the suction guide por-
tion corresponds to a position or location of the inlet port.
[0025] The roller may be configured to perform an or-
biting motion within the cylinder.

[0026] The suction guide portion may be positioned or
located such that at least a part of the suction guide por-
tion radially overlaps with at least a part of the inlet port
(preferably with the entire inlet port), when the hinge
groove is positioned to be in contact with the inner cir-
cumferential surface of the cylinder during the orbiting
motion of the roller.

[0027] The suction guide portion may be positioned or
located such that at least a part of the suction guide por-
tion radially overlaps with at least a part of the inlet port
(preferably with the entire inlet port), when the hinge
groove is directly facing the vane slot during the orbiting
motion of the roller.

[0028] The inlet port may be configured to receive a
fluid, e.g. a refrigerant, to be compressed.

[0029] The rotary compressor may include a discharge
port configured to discharge or output the fluid, e.g. the
refrigerant, compressed by the rotary compressor.
[0030] The roller may be configured to perform an or-
biting motion within the cylinder for compressing fluid re-
ceived via the inlet port.

[0031] The roller may be a hollow cylinder, i.e. may
have an annular cross-section. In other words the roller
may have an inner circumferential surface.

[0032] Inthe presenttechnique, the phrase "comesin-
to contact" or like phrases are to be construed as comes
into contact with during orbiting motion of the roller within
the cylinder.

[0033] The roller may be driven by the rotating shaft to
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perform the orbiting motion of the roller.

[0034] The rotary compressor may include a motor or
an actuator drivingly connected to the rotating shaft and
configured to drive the rotating shaft.

[0035] The rotary compressor may be a vertical com-
pressor.
[0036] The rotational shaft may extend vertically or

may be aligned in a vertical direction, for example may
be aligned in a vertical direction during use of the rotary
Compressor.

[0037] The suction guide portion may be provided at a
side that faces the inlet port with respect to the hinge
groove.

[0038] Atleast a part of the suction guide portion may
radially overlap the inlet port when the hinge groove is
brought into contact with an inner circumferential surface
of the cylinder.

[0039] The suction guide portion may be provided at a
position spaced apart from at least one of axial end sur-
faces of the roller by a predetermined axial height.
[0040] The suction guide portion may be provided at a
position spaced apart from both axial end surfaces of the
roller by a predetermined axial height.

[0041] The suction guide portion may be formed
through both axial end surfaces of the roller.

[0042] The suction guide portion may be spaced apart
by a first interval.

[0043] The firstinterval may be a shortest length from
the hinge groove.

[0044] The first interval may be less than or equal to a
radial thickness of the roller.

[0045] The first interval may be less than or equal to a
second interval.
[0046] The second interval may be a distance between

the inner circumferential surface of the roller and the
hinge groove.

[0047] A maximum clearance point and a minimum
clearance point may be formed between the inner cir-
cumferential surface of the cylinder and the outer circum-
ferential surface of the roller along the circumferential
direction.

[0048] The suction guide portion may be formed such
that a circumferential end located further away from the
hinge groove, of both circumferential ends thereof, is pro-
vided between the hinge groove and the maximum clear-
ance point.

[0049] The circumferential end located further away
from the hinge groove, of the both circumferential ends
of the suction guide portion, may be located within a suc-
tion completion angle of the compression chamber.
[0050] A shortest length between the circumferential
ends of the suction guide portion may be less than or
equal to an inner diameter of the inlet port.

[0051] Atleast a part of an inner surface of the suction
guide portion may be curved.

[0052] The inner surface of the suction guide portion
may be arcuate.

[0053] Atleasta part of an inner surface of the suction
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guide portion may be linear.

[0054] The inner surface of the suction guide portion
may be formed as inclined surfaces.

[0055] The inclined surfaces may be formed so that at
least partially intersecting with each other.

[0056] The inclined surface, orin other words surfaces
inclined with respect to each other, may also be inclined
with respect to a radial direction of the roller.

[0057] The inclined surfaces may also be inclined with
respect to a radial direction of the roller.

[0058] The inclined surfaces may be contiguous (i.e.
may have a common edge or boundary) or non-contig-
uous (i.e. may be spaced apart) from each other.
[0059] The suction guide portion may be symmetric
with respect to a circumferential center of the suction
guide portion (i.e. center along a circumferential direction
of the roller). In other words, the suction guide portion
may comprise two circumferentially-adjacently disposed
symmetric halves. In short, the suction guide portion may
be bilaterally symmetrical with respect to a radial direc-
tion of the roller.

[0060] The suction guide portion may be asymmetric
with respect to a circumferential center of the suction
guide portion (i.e. center along a circumferential direction
of the roller). In other words, the suction guide portion
may comprise two circumferentially-adjacently disposed
asymmetric halves. In short, the suction guide portion
may be bilaterally asymmetrical with respect to a radial
direction of the roller.

[0061] The suction guide portion may be provided in
plurality along the circumferential direction.

[0062] A circumferential sealing surface may be
formed between the plurality of suction guide portions
along the circumferential direction.

[0063] The sum of shortest lengths of connecting two
circumferential ends of the respective suction guide por-
tions may be greater than an inner diameter of the inlet
port.

BRIEF DESCRIPTION OF THE DRAWINGS
[0064]

FIG. 1 is a longitudinal cross-sectional view of a ro-
tary compressor according to an embodiment of the
present disclosure;

FIG. 2 is a horizontal cross-sectional view of a com-
pression unit in the rotary compressor according to
FIG. 1 taken along line "IV-IV" of FIG. 1;

FIG. 3 is a schematic view illustrating changes in
position of a vane roller according to a rotation angle
of a rotational shaft in the rotary compressor of the
present disclosure;

FIG. 4 is a cut perspective view of the compression
unitin FIG. 1;

FIG. 5is a perspective view of a vane roller in FIG. 4;
FIG. 6 is a front view illustrating comparison of the
vane roller with an inlet port in FIG. 5;
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FIG. 7 is a cross-sectional view taken along line "V-
V" of FIG. 5;

FIG. 8 is an enlarged cross-sectional view of the
compression unit in FIG. 1;

FIG. 9 is a planar view illustrating dimensions of a
suction guide portion;

FIG. 10 is a graph showing an amount of refrigerant
discharge according to a processing angle of a suc-
tion guide portion;

FIG. 11 is a schematic view illustrating a process of
refrigerantbeing sucked through a suction guide por-
tion;

FIG. 12 is a graph showing changes in input torque
according to an orbiting angle of a roller;

FIGS. 13 and 14 are cut-plane views respectively
illustrating another embodiment of a suction guide
portion;

FIG. 15 is a planar view illustrating still another em-
bodiment of a suction guide portion;

FIG. 16 is a perspective view illustrating still another
embodiment of a suction guide portion;

FIG. 17 is a perspective view illustrating still another
embodiment of a suction guide portion; and

FIGS. 18A and 18B are planar views illustrating op-
eration of the suction guide portion according to FIG.
17.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0065] Descriptionwill now be given in detail of a rotary
compressor according to exemplary embodiments dis-
closed herein, with reference to the accompanying draw-
ings. The rotary compressor according to the present dis-
closure may be classified into a single-type rotary com-
pressor and a double-type rotary compressor according
tothe number of cylinders. The presentdisclosure relates
to arotary compressor having aroller and a vane coupled
to each other. More particularly, the present disclosure
relates to a shape of an outer circumferential surface of
a roller, which may be employed in both the single-type
and double-type rotary compressors. Hereinafter, a sin-
gle- type rotary compressor will be used as an example,
but it may be equally applied to a double-type rotary com-
pressor as well.

[0066] FIG. 1 is a longitudinal cross-sectional view of
a rotary compressor according to an embodiment of the
present disclosure, and FIG. 2 is a horizontal cross-sec-
tional view of a compression unitin the rotary compressor
according to FIG. 1.

[0067] Referring to FIGS. 1 and 2, in the rotary com-
pressor according to this embodiment, a motor unit 20 is
installed in an inner space 11 of a casing 10, and a com-
pression unit 100, which is disposed at a lower side of
the motor unit 20 and mechanically connected by a ro-
tational (or rotating) shaft 30, is installed in the inner
space 11 of the casing 10.

[0068] The casing 10 is formed in a cylindrical shape
to be disposed in a longitudinal (or vertical) direction.



7 EP 3 889 432 A1 8

However, in some implementations, the casing 10 may
be disposed in a horizontal direction.

[0069] The motor unit 20 includes a stator 21 press-
fitted to an inner circumferential surface of the casing 10,
and a rotor 22 rotatably inserted into the stator 21. The
rotational shaft 30 is press-fitted to the rotor 22. The ro-
tational shaft 30 is provided with an eccentric portion 35
eccentrically disposed with respect to a shaft portion 31.
A roller 141 of a vane roller 140 to be described herein-
after is slidingly coupled to the eccentric portion 35.
[0070] The compression unit100includesamainbear-
ing plate (hereinafter, main bearing) 110, a sub bearing
plate (hereinafter, sub bearing) 120, a cylinder 130, and
the vane roller 140. The main bearing 110 and the sub
bearing 120 are respectively provided on both sides in
an axial direction with respect to the cylinder 130, so as
to form a compression space V inside the cylinder 130.
[0071] The main bearing 110 and the sub bearing 120
radially support the rotational shaft 30 that penetrates
through the cylinder 130. The vane roller 140 is coupled
to the eccentric portion 35 of the rotational shaft 30, so
as to compress a refrigerant while performing an orbiting
motion in the cylinder 130.

[0072] The main bearing 110 is provided with a main
plate 111 having a disc shape. A side wall portion 111a
having an annular shape is provided at an edge of the
main plate 111 so as to be shrink-fitted or welded to the
inner circumferential surface of the casing 10. A main
bearing portion 112 protruding upward, namely toward
the motor unit 20 from a central (or middle) portion of the
main plate 111. A main bearing (or main shaft-receiving)
hole 112a is formed through the main bearing portion
112 so as to allow the rotational shaft 30 to be inserted
and supported.

[0073] Thesubbearing 120 is provided with a sub plate
121 having a disk (or plate) shape so as to be fastened
to the main bearing 110 by a bolt together with the cylinder
130. In case where the cylinder 130 is fixed to the casing
10, the main bearing 110 and the sub bearing 120 may
be fastened to the cylinder 130 by a bolt, respectively. In
case where the sub bearing 120 is fixed to the casing 10,
the cylinder 130 and the main bearing 110 may be fas-
tened to the sub bearing 120 by a bolt.

[0074] A sub bearing portion 122 protruding down-
ward, namely toward a bottom surface of the casing 10
from a central portion of the sub plate 121, and a sub
bearing (or shaft-receiving) hole 122a is formed through
the sub bearing portion 122 on the same axis as the main
bearing hole 112a. A lower end of the rotational shaft 30
is supported by the sub bearing hole 122a.

[0075] The cylinder 130 has an annular shape. An in-
ner circumferential surface of the cylinder 130 has a cir-
cular shape with a constant inner diameter. The inner
diameter of the cylinder 130 is greater than an outer di-
ameter of the roller 141. Accordingly, the compression
space V is formed between the inner circumferential sur-
face of the cylinder 130 and an outer circumferential sur-
face of the roller 141.
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[0076] For example, the inner circumferential surface
of the cylinder 130 may define an outer wall surface of
the compression space V, the outer circumferential sur-
face of the roller 141 may define an inner wall surface of
the compression space V, and a vane 145 may define a
side wall surface of the compression space V. As the
roller 141 performs an orbiting motion, the outer wall sur-
face of the compression space V forms a fixed wall,
whereas the inner wall and side wall surfaces of the com-
pression space V may form a variable wall whose position
is variable.

[0077] Aninletport 131 is provided at the cylinder 130.
A vane slot 132 is provided at one side of the inlet port
131 in a circumferential direction, and a discharge guide
groove 133 is provided at an opposite side of the inlet
port 131 with the vane slot 132 interposed therebetween.
[0078] The inlet port 131 radially penetrates through
an outer circumferential surface and the inner circumfer-
ential surface of the cylinder 130. A suction (or intake)
pipe 12 penetrating through the casing 10 is connected
to an outer circumferential side of the inlet port 131. Ac-
cordingly, a refrigerant is sucked into the compression
space V of the cylinder 130 through the suction pipe 12
and the inlet port 131.

[0079] The inlet port 131 generally has a circular cross
section. However, in some implementations, it may have
an elliptical cross section, or angular (or angled) cross
section. In this embodiment, description will be given of
an example in which the inlet port 131 has the circular
cross section. Thus, an inner diameter of the inlet port
131 is constant in this embodiment.

[0080] The vane slot 132 is formed long on the inner
circumferential surface of the cylinder 130 in a direction
toward the outer circumferential surface thereof. Aninner
circumferential side of the vane slot 132 is opened, and
an outer circumferential side thereof is closed, or formed
in an open manner to be blocked (or covered) by the
inner circumferential surface of the casing 10.

[0081] The vane slot 132 has a width substantially
equal to a thickness or width of the vane 145 so as to
allow the vane 145 of the vane roller 140, which will be
described hereinafter, to slide. Accordingly, both side (or
lateral) surfaces of the vane 145 are supported by both
inner wall surfaces of the vane slot 132, allowing the vane
145 to slide substantially in a straight line.

[0082] The discharge guide groove 133 having a hem-
ispherical shape is formed by chamfering inner edges of
the cylinder 130. The discharge guide groove 133 serves
to guide a refrigerant compressed in the compression
space V of the cylinder 130 to an outlet port 114 of the
main bearing 110. Accordingly, the discharge guide
groove 133 is provided at a position that overlaps the
outlet port 114 in axial projection, so as to communicate
with the outlet port 114.

[0083] However, since the discharge guide groove 133
causes dead volume, the discharge guide groove 133
may not be provided. Or the discharge guide groove 133
with the minimum dead volume may be provided.
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[0084] Meanwhile, as described above, the vane roller
140 includes the roller 141 and the vane 145. The roller
141 and the vane 145 may be formed as a single body,
or be coupled to allow relative movement. In this embod-
iment, an example in which the roller and the vane are
rotatably coupled to each other will be mainly discussed.
[0085] Theroller 141 has a cylindrical shape. Theroller
141 may be formed in a circular shape with its inner and
outer circumferential surfaces having the same center.
In some implementations, the roller 141 may have a cir-
cular shape with its inner and outer circumferential sur-
faces having different centers.

[0086] An axial height of the roller 141 is substantially
equal to a height of the inner circumferential surface of
the cylinder 130. However, as the roller 141 slides with
respect to the main bearing 110 and the sub bearing 120,
the axial height of the roller 141 may be slightly less than
the height of the inner circumferential surface of the cyl-
inder 130.

[0087] Heights of the inner and outer circumferential
surface of the roller 141 are substantially the same. Ac-
cordingly, both axial cross sections that connect the inner
circumferential surface and the outer circumferential sur-
face of the roller 141 define a sealing surface, respec-
tively. These sealing surfaces are respectively perpen-
dicular to the inner circumferential surface of the roller
141 or the outer circumferential surface of the roller 141.
However, an edge between the inner circumferential sur-
face of the roller 141 and each sealing surface, or an
edge between the outer circumferential surface of the
roller 141 and each sealing surface may be slightly in-
clined or formed as a curved surface.

[0088] Further, the roller 141 is rotatably inserted into
the eccentric portion 35 of the rotational shaft 30 to be
coupled, and the vane 145 is slidingly coupled to the vane
slot 132 of the cylinder 130, allowing the vane 145 to be
hinged to the outer circumferential surface of the roller
141. Accordingly, when the rotational shaft 30 rotates,
the roller 141 performs an orbiting motion inside the cyl-
inder 130 by the eccentric portion 35, and the vane 145
reciprocates while being coupled to the roller 141.
[0089] However, the roller 141 may be located at the
same center as the cylinder 130. In some implementa-
tions, the roller 141 may be slightly eccentric from the
cylinder 130. For example, when a center of the roller
141 coincides with a center of the cylinder 130, a gap or
clearance (hereinafter, allowable clearance) between the
inner circumferential surface of the cylinder 130 and the
outer circumferential surface of the roller 141 is almost
constant along the circumferential direction. Then, a
compression stroke is started when a contact point,
where the inner circumferential surface of the cylinder
130 is at the most adjacent to the outer circumferential
surface of the roller 131, reaches a circumferential end
131a of the inlet port 131. This compression stroke is
performed in a consistent manner up to a discharge
stroke.

[0090] However, when the center of the roller 141 and
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the center of the cylinder 130 coincide with each other,
pressure of a compression chamber gradually rises, so
that refrigerant leakage may occur in the process of
reaching the discharge stroke due to a pressure differ-
ence between a preceding compression chamber and a
following compression chamber.

[0091] As such, the center of the roller 141 may be
eccentric with respect to the center of the cylinder 130.
For example, a center O’ of the roller 141 is eccentric
with respect to a center O of the cylinder 130 (concentric
with an axial center) in a direction close to the outlet port
114. Accordingly, an allowable clearance at a side where
the inlet port 131 is located with respect to a virtual line
that connects a center O" of a hinge groove 1411 and
the axial center Ois wide to be approximately 40 to 50um,
and an allowable clearance at an opposite side where
the outlet port 114 is located is narrow to be approximate-
ly 10 to 20um.

[0092] Then, even when the allowable clearance is
wide in the initial compression stroke, a pressure differ-
ence between a preceding compression chamber V1 and
a following compression chamber V2 is not significant.
Thus, the amount of refrigerant leakage between the
compression chambers V1 and V2is small. Further, even
when the pressure difference between the preceding
compression chamber V1 and the following compression
chamber V2 increases as pressure of the preceding com-
pression chamber V1 gradually increases to reach the
discharge stroke, the relatively narrow allowable clear-
ance allows refrigerant leakage between the compres-
sion chambers V1 and V2 to be suppressed. This will be
discussed later again together with a suction guide por-
tion.

[0093] The roller 141 has an annular shape with an
inner diameter that allows the inner circumferential sur-
face thereof to be brought into sliding contact with an
outer circumferential surface of the eccentric portion 35
of the rotational shaft 30. Theroller 141 has aradial width
(thickness) enough to secure a sealing distance from the
hinge groove 1411, which will be described hereinafter.
[0094] The thickness of the roller 141 may be constant
along the circumferential direction, or may vary in some
implementations. For example, the inner circumferential
surface of the roller 141 may have an elliptical shape.
[0095] However, in order to minimize a load when the
rotational shaft 30 rotates, the inner and outer circumfer-
ential surfaces of the roller 141 may be formed in a cir-
cular shape having the same center, and a radial thick-
ness t1 of the roller 141 may be constant along the cir-
cumferential direction.

[0096] One hinge groove 1411 in which a hinge pro-
trusion 1452 of the vane 145 to be described later is ro-
tatably inserted is provided on the outer circumferential
surface of the roller 141. An outer circumferential surface
of the hinge groove 1411 is formed in an open arcuate
shape.

[0097] An inner diameter of the hinge groove 1411 is
greater than an outer diameter of the hinge protrusion
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1452, and has a size sufficient to allow the hinge protru-
sion 1452 to slide without being separated therefrom in
an inserted state.

[0098] A suction guide portion 1415 is provided at one
side of the hinge groove 1411, namely, in a rotation (or
rotational) direction of the rotational shaft 30. The suction
guide portion will be discussed later again with the vane
roller.

[0099] Meanwhile, the vane 145 includes a sliding por-
tion 1451 and the hinge protrusion 1452.

[0100] Thesliding portion 1451 is a portion that defines
a vane body, and has a flat-plate shape with a predeter-
mined length and thickness. For example, the sliding por-
tion 1451 has a shape of a rectangular hexagon as a
whole. In addition, the sliding portion 1451 has a length
enough for the vane 145 to be remained at the vane slot
132 even when the roller 141 is completely moved to an
opposite side of the vane slot 132.

[0101] The hinge protrusion 1452 is extendedly pro-
vided at a front end of the sliding portion 1451 that faces
the roller 141. The hinge protrusion 1452 has a cross-
sectional area enough to be inserted into the hinge
groove 1411 and rotated. The hinge protrusion 1452 may
have a semi-circular shape, or a substantially circular
cross-sectional shape excluding a connecting portion so
as to correspond to the hinge groove 1411.

[0102] In the drawings, unexplained reference numer-
als 13, 150, and 160 denote adischarge pipe, a discharge
valve, and a discharge muffler, respectively.

[0103] The rotary compressor according to this em-
bodiment may operate as follows.

[0104] When power is applied to the motor unit 20, the
rotor 22 of the motor unit 20 rotates, allowing the rota-
tional shaft 30 to be rotated. Then, a refrigerant is intro-
duced into the compression space V of the cylinder 130
while the roller 141 of the vane roller 140 coupled to the
eccentric portion 35 of the rotational shaft 30 performs
an orbiting motion.

[0105] This refrigerant is pressurized by the roller 141
and the vane 145 of the vane roller 140, causes the dis-
charge valve 150 provided at the main bearing 110 to
open, is discharged into an inner space of the muffler
160 through the outlet port 114, and is then discharged
into the inner space 11 of the casing 10. Such series of
processes are repeated.

[0106] Here, positions (or locations) of the roller 141
and the vane 145 are changed according to a rotation
angle of the rotational shaft 30. FIG. 3 is a schematic
view illustrating changes in position of a vane roller ac-
cording to a rotation angle of a rotational shaft in the
rotary compressor according the present disclosure.
[0107] First, in the drawing, from a position where the
eccentric portion 35 of the rotational shaft 30 faces the
vane slot 132, a virtual line that passes through an axial
center of the rotational shaft 30 (coaxial with the axial
center of the cylinder) O and the center O" of the hinge
groove 1411 is at 0° This corresponds to (a) of FIG. 3.
At this time, the hinge groove 1411 of the roller 141 is
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almost in contact with the inner circumferential surface
of the cylinder 130, allowing the vane 145 to be drawn
(or introduced) into the vane slot 132.

[0108] Next, in (b) of FIG. 3, the rotational shaft 30 is
rotated approximately 60°, and in (b) of FIG. 3, the rota-
tional shaft 30 is rotated about 120°. In these states, the
hinge groove 1411 of the roller 141 is spaced apart from
the inner circumferential surface of the cylinder 130, and
a part (or portion) of the vane 145 is pulled or drawn out
from the vane slot 132. At this time, the following com-
pression chamber V2 forms a suction chamber, and thus
a refrigerant is introduced therein through the inlet port
131. On the other hand, the preceding compression
chamber V1 forms a compression chamber, allowing a
refrigerant filled therein to be compressed. Since the re-
frigerant accommodated in the preceding compression
chamber V1 has notyetreached ata discharge pressure,
a gas force or vane reaction force is not generated in the
preceding compression chamber VI, or a level (or
amount) that is negligible even if it is generated.

[0109] Next, in (d) of FIG. 3, the rotational shaft 30 is
rotated approximately 180°. In this state, the hinge
groove 1411 of the roller 141 is furthest apart from the
inner circumferential surface of the cylinder 131, and the
vane 145 is pulled out from the vane slot 132 to the max-
imum. In the preceding compression chamber VI, a com-
pression stroke has progressed considerably, and thus
the refrigerant accommodated therein is almost close to
the discharge pressure.

[0110] Next, in (e) of FIG. 3, the rotational shaft 30 is
rotated about 240°. In this state, the hinge groove 1411
of the roller 145 moves back to the inner circumferential
surface of the cylinder 130, and the vane 145 is partially
introduced into the vane slot 132. At this time, the refrig-
erant accommodated in the preceding compression
chamber V1 has reached the discharge pressure so that
a discharge stoke has been started, or is about to start.
Accordingly, in this state, a pressure difference between
the preceding compression chamber V1 and the com-
pression chamber V2 reaches the maximum or almost
the maximum, and thus, the allowable clearance be-
tween the cylinder 130 and the roller 141 becomes almost
the minimum, as described above.

[0111] Next, in (f) of FIG. 3, the rotational shaft 30 is
rotated about 300°. In this state, the refrigerant in the
preceding compression chamber V1 is almost dis-
charged, and the hinge groove 1411 of the roller 141 is
almost in contact with the inner circumferential surface
ofthe cylinder 130, and the vane 145 is almostintroduced
into the vane slot 132. In this state, the pressure differ-
ence between the preceding compression chamber V1
and the following compression chamber V2 is reduced,
and thus the allowable clearance between the cylinder
130 and the roller 141 is gradually increased.

[0112] As described above, in the rotary compressor,
volume efficiency is determined according to volume of
the compression chamber due to its characteristics, and
the vortex and reaction force of a sucked refrigerant are
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decreased due to a shape of a suction flow path. When
the volume of the compression chamber is increased,
the volume efficiency of the compressor may be im-
proved. Further, when the suction flow path is formed in
a forward direction of refrigerant, the vortex and reaction
force of the refrigerant may be reduced.

[0113] Thus, inthis embodiment, the suction guide por-
tion (or suction guide groove) may be formed on at least
one of the inner circumferential surface of the cylinder
and the outer circumferential surface of the roller consti-
tuting the compression chamber. The suction guide por-
tion may be recessed from the inner circumferential sur-
face of the cylinder and/or recessed from the outer cir-
cumferential surface of the roller, so that the volume of
the compression chamber is increased.

[0114] However, when the suction guide portion is pro-
vided on the inner circumferential surface of the cylinder,
a compression starting time point (or compression start
angle) may be delayed depending on a shape of the suc-
tion guide portion, and a motor input may not be de-
creased as weight of the roller is not reduced. On the
other hand, when the suction guide portion is provided
on the outer circumferential surface of the roller, the com-
pression starting time point may be prevented from being
delayed depending on the shape of the suction guide
portion, and weight of the roller is decreased, thereby
reducing the motor input. As a result, motor efficiency
may be increased.

[0115] Therefore, an example in which the suction
guide portion is provided on the outer circumferential sur-
face of the roller will be mainly discussed hereinafter.
However, the suction guide portion is not necessarily pro-
vided only on the outer circumferential surface of the roll-
er. That is, the suction guide portion may be provided on
the outer circumferential surface of the roller and/or the
inner circumferential surface of the cylinder.

[0116] FIG. 4 is a cut perspective view of the compres-
sion unitin FIG. 1, FIG. 5 is a perspective view of a vane
roller in FIG. 4, FIG. 6 is a front view illustrating compar-
ison of the vane roller with an inlet port in FIG. 5, and
FIG. 7 is a cross-sectional view taken along line "V-V" of
FIG. 6.

[0117] Referring to FIGS. 4 to 7, the roller 141 that
partially defines the vane roller 140 may have a cylindrical
shape with a predetermined thickness and height, as de-
scribed above. The hinge groove 1411 in which the vane
145 is rotatably inserted may be formed on one side of
the outer circumferential surface of the roller 141, and
the suction guide portion 1415 may be provided on one
side (right side in the drawings) in a circumferential di-
rection of the hinge groove 1411.

[0118] The suction guide portion 1415 may be re-
cessed from the outer circumferential surface of the roller
141 toward the center O’ of the roller 141 by a predeter-
mined depth. Therefore, the suction guide portion 1415
may be interchangeably used with the suction guide
groove.

[0119] The suctionguide portion 1415 may be provided
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at a side of a rotational direction of the rotational shaft
30 with respect to the center O" of the hinge groove 1411,
namely, a side that faces the inlet port 131. However, as
the roller 141 moves relative to the cylinder 130, the suc-
tion guide portion 1415 may be out of a range of the inlet
port 131 depending on an orbiting position (moved posi-
tion) of the roller 141.

[0120] Accordingly, the suction guide portion 1415
may be provided at a position where atleast a part thereof
radially overlaps the inlet port 131 with respect to an or-
biting position of the roller 141 is at 0° (i.e., when the
hinge groove of the roller is closest to the inner circum-
ferential surface of the cylinder). This will be described
again later.

[0121] In addition, the suction guide portion 1415 may
be provided at an intermediate position of the outer cir-
cumferential surface ofthe roller 141 in the axial direction,
or may axially penetrate through both surfaces or one
surface of theroller 141. In FIGS. 4 to 7, the suction guide
portion 1415 is provided in the middle portion of the roller
141 in the axial direction. An embodiment in which the
suction guide portion 1415 axially penetrates through the
surface of the roller 141 will be discussed later.

[0122] Referringto FIGS. 5 to 7, the suction guide por-
tion 1415 may be spaced apart from both end surfaces
of the roller 141 in the axial direction by a predetermined
distance. Accordingly, the suction guide portion 1415
may be located substantially at the middle of the outer
circumferential surface ofthe roller 141, and axial sealing
surfaces 141a and 141b may be formed on both sides
of the suction guide portion 1415 in the axial direction,
respectively.

[0123] Here, the axial sealing surfaces 141a and 141b
are defined as a gap or distance between an axial surface
of the roller 141 and an axial surface of the suction guide
portion 1415. Of the axial sealing surfaces 141a and
141b, a side adjacent to the motor unit 20 may be referred
to as an upper axial sealing surface (first axial sealing
surface) 141a, and an opposite side (the other side) may
be referred to as a lower axial sealing surface (second
axial sealing surface) 141b.

[0124] A circumferential length of the first axial sealing
surface 141a and a circumferential length of the second
axial sealing surface 141b may be equal, or different. An
axial length of the first axial sealing surface 141a and an
axial length of the second axial sealing surface 141b may
be equal, or different. In FIG. 4, the axial sealing surfaces
141a and 141b have the same circumferential and axial
lengths.

[0125] For example, when the first sealing surface
141a and the second axial sealing surface 141b have
the same circumferential and axial lengths, the first seal-
ing surface 141a and the second sealing surface 141b
may be easily formed. Further, as a center of gravity of
the roller 141 with respect to the eccentric portion 35 of
the rotational shaft 30 is located at an axial center of the
eccentric portion 35, behavior (or movement) of the roller
141 may be constantly maintained.
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[0126] Alternatively, the circumferential or axial length
of the first axial sealing surface 141a may be greater than
the circumferential or axial length of the second axial
sealing surface 141b. As the outlet port 114 is provided
at the main bearing 110 located at an upper side of an
axial direction of the roller 141, a refrigerant in the pre-
ceding compression chamber V1 forming the discharge
chamber is more upwardly concentrated. This may ef-
fectively prevent the refrigerant from being introduced
into the following compression chamber V2 defining the
suction chamber through an upper surface of the vane
145 or an upper surface of the roller 141.

[0127] The suction guide portion 1415 may be, prefer-
ably, spaced apart from the hinge groove 1411 of the
roller 141 by a predetermined distance. That is, the suc-
tion guide portion 1415 is similar to providing a thickness
(or weight)-reduced portion in a periphery of the hinge
groove 1411 of the roller 141. Accordingly, a thickness
between the suction guide portion 1415 and the hinge
groove 1411 becomes thinner (or smaller), the suction
guide portion 1415 should be located as far as possible
from the hinge groove 1411 to preventthe roller 141 dam-
age.

[0128] However, conversely, providing the suction
guide potion 1415 as close as possible to the hinge
groove 1411 is advantageous in terms of suction (or in-
take) volume, since the suction guide portion 1415 is a
space for accommodating a refrigerant flowing into the
compression chamber forming the suction chamber
through the inlet port 131.

[0129] Forexample, ashortestinterval ordistance (first
interval) L1 between the suction guide portion 1415 and
the hinge groove 1411 may be less than or equal to a
radial thickness t1 of the roller 141. More precisely, the
first interval L1 may be less than or equal to a shortest
interval or distance (second interval) L2 between the in-
ner circumferential surface of the roller 141 and the hinge
groove 1411. That is, the first interval L1 may be 0.7 to
0.9 times the second interval L2. The second interval L2
may be approximately 2 mm.

[0130] The suction guide portion 1415 may be radially
spaced apart from the inner circumferential surface of
the roller 141 by a predetermined distance. That is, since
a thickness of the roller 141 where the suction guide por-
tion 1415 is formed is thin (or small), the roller 141 may
be deformed as force generated when the rotational shaft
30 rotates is transferred from the eccentric portion 35.
Thus, an appropriate gap or distance is required between
an inner surface of the suction guide portion 1415 and
the inner circumferential surface of the roller 141.
[0131] However, theroller 141 is coupled to the eccen-
tric portion 35 of the rotational shaft 30 in a manner of
allowing relative movement, thereby receiving a less
force than the hinge groove 1411. Accordingly, a shortest
interval or distance (third interval) L3 between the inner
surface of the suction guide portion 1415 and the inner
circumferential surface of the roller 141 may be approx-
imately less than or equal to the first interval L1 or the
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second interval L2.

[0132] Meanwhile, inorder forthe suction guide portion
1415 to be formed as deep as possible in the radial di-
rection, the inner diameter of the roller 141 should be as
small as possible. However, the inner diameter of the
roller 141 is limited (or restricted) by an outer diameter
of the rotational shaft 30, an inner diameter of the main
bearing hole 112a, oran inner diameter of the sub bearing
hole 122a.

[0133] FIG. 8 is an enlarged cross-sectional view of
the compression unit in FIG. 1. For example, as for the
sub bearing 120, a chamfered portion 123 is provided at
a corner where the sub plate 121 and the sub bearing
hole 122a meet. Accordingly, an inner circumferential
surface of the chamfered portion 123 and the inner cir-
cumferential surface the roller 141 should interfere with
each other in the radial direction by a predetermined in-
terference distance (fourth interval) L4 while the roller
141 is rotating. The fourth interval L4 may be approxi-
mately half of the first interval L1.

[0134] Meanwhile, as described above, the suction
guide portion 1415, which is a groove formed on the outer
circumferential surface of the roller 141, allows the vol-
ume of the compression space V to be increased. Thus,
the longer the suction guide portion 1415 in the circum-
ferential direction, the better the volumetric efficiency.
[0135] However, the suction guide portion 1415 is
spaced apart from the inner circumferential surface of
the cylinder 130 even when the outer circumferential sur-
face of the roller 141 is in contact with the inner circum-
ferential surface of the cylinder 130. Accordingly, the suc-
tion guide portion 1415 may serve as a kind of refrigerant
leakage passage as it provides communication between
the preceding compression chamber V1 and the follow-
ing compression chamber V2.

[0136] Inordertopreventthis, the suction guide portion
1415 according to this embodiment is provided within a
range that may prevent or minimize refrigerant leakage
along the circumferential direction. Hereinafter, a circum-
ferential end of the suction guide portion 1415 adjacent
to the hinge groove 1411 will be referred to as a first end
1415a or as first circumferential end 1415a, and an op-
posite end (the other end) will be referred to as a second
end 1415b or as second circumferential end 1415b.
[0137] FIG. 9 is a planar view illustrating dimensions
(or size) of a suction guide portion.

[0138] Referring to FIG. 9, the suction guide portion
1415 according to this embodiment may be provided
within a range, which is from an end 1411a of the hinge
groove 1411 to a maximum clearance point (or position)
P1.Thatis, thefirstend 1415a of the suction guide portion
1415 may be located as close as possible to the end
1411a of the hinge groove 1411, and the second end
1415b of the suction guide portion 1415 may be located
as close as possible to the maximum clearance point P1.
[0139] Ofboth ends of the hinge groove 1411, the end
1411a of the hinge groove 1411 may be defined as an
end adjacenttoaninlet port 131, and the maximum clear-
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ance point P1 may be defined as a point of the maximum
allowable clearance between the inner circumferential
surface of the cylinder 130 and the outer circumferential
surface of the roller 141.

[0140] As described above, as each of the inner cir-
cumferential surface of the cylinder 130 and the outer
circumferential surface of the roller 141 has the circular
shape, a clearance between the roller 141 and the cyl-
inder 130 is constant along the circumferential direction
when the center O’ of the roller 141 coincides with the
center O of the cylinder 130.

[0141] However, as the center O’ of the roller 141 is,
usually, eccentric from the center O of the cylinder 130,
the clearance between the inner circumferential surface
of the cylinder 130 and the outer circumferential surface
oftheroller 141 varies along the circumferential direction.
Thatis, referring to FIG. 9, the maximum clearance point
P1 and a minimum clearance point (or position) P2 are
located at opposite positions with a phase difference of
180°. The minimum clearance point P2 may be defined
as a point of the minimum allowable clearance between
the inner circumferential surface of the cylinder 130 and
the outer circumferential surface of the roller 141.
[0142] Accordingly, the clearance gradually increases
from the minimum clearance point P2 where a clearance
t22 is the smallest to the maximum clearance point P1
where a clearance {21 is the largest. Conversely, the
clearance gradually decreases from the maximum clear-
ance point P1 to the minimum clearance point P2 which
is exactly 180 degrees opposite to the maximum clear-
ance point P1.

[0143] If a position where the hinge groove 1411 is
closest to the inner circumferential surface of the cylinder
130 is 0°, then the minimum clearance point P2 is at
approximately 260 degrees, which is approximately a dis-
charge start (or starting) angle. Accordingly, the maxi-
mum clearance point P1 is located at approximately 80°
with a phase difference of 180° from the minimum clear-
ance point P2. This may vary according to dimensions
of the compressor.

[0144] Thus, the second end 1415b of the suction
guide portion 1415 according to this embodiment may
be provided at a position less than or equal to the max-
imum clearance point P2, namely, a range from 0°, at
which the hinge groove 1411 is closest to the inner cir-
cumferential surface of the cylinder 130, to 80° with re-
spect to the rotational direction of the rotational shaft 30.
[0145] When the suction guide portion 1415 is formed
out of a range of the maximum clearance point P, alarge
(or excessive) amount of refrigerant in the preceding
compression chamber V1 is leaked into the following
compression chamber V2, causing a compression loss
in the preceding compression chamber V1. As a result,
the actual volumetric efficiency may be reduced. Thus,
the second end 1415b of the suction guide portion 1415,
namely a maximum processing angle 6 of the second
end 1415b of the suction guide portion 1415 should be
provided within the range of the maximum clearance
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point PI, as described above.

[0146] However, even when the second end 1415b of
the suction guide portion 1415 is provided within the
range of the maximum clearance point Pl, an amount of
refrigerantdischarge may vary. Thatis, as the entire outer
circumferential surface of the roller 141 is sequentially
brought into the entire inner circumferential surface of
the cylinder 130 while performing an orbiting motion, the
suction guide portion 1415 also radially faces (or meets)
the inner circumferential surface of the cylinder 130, from
the first end 1415a to the second end 1415b, along the
circumferential direction.

[0147] Accordingly, the two compression chambers V1
and V2 communicate with each other or are separated
from each other, depending on a position (or angle)
where the suction guide portion 1415 faces (or meets)
the inner circumferential surface of the cylinder 130, and
thus an actual compression start angle (or the amount
of refrigerant leakage between the compression cham-
bers) may vary.

[0148] For example, in case the suction guide portion
1415 is formed at 80 degrees, which is the maximum
processing angle 0, the preceding compression chamber
V1 and the following compression chamber V2 commu-
nicate with each other through the suction guide portion
1415 even when the inlet port 131 is closed. Then, a part
(or some) of refrigerant accommodated in the preceding
compression chamber V1 flows back to the following
compression chamber V2, and eventually the amount of
refrigerant discharged from the preceding compression
chamber V1 is decreased to a certain level (or degree).
[0149] However, when the suction guide portion 1415
is provided between 0° and a suction completion angle
(or compression start angle), the preceding compression
chamber V1 is separated from the following compression
chamber V2 at the suction completion angle, thereby
suppressing refrigerant leakage between the compres-
sion chambers through the suction guide portion 1415.
As a result, the amount of refrigerant discharged from
the preceding compression chamber V1 is reduced. This
may prevent a decrease in the amount of refrigerant dis-
charged from the preceding compression chamber V1.
FIG. 10 is a graph showing an amount of refrigerant dis-
charge according to a processing angle of a suction guide
portion.

[0150] Referring to FIG. 10, it can be seen that an
amount of refrigerant discharge drastically decreases
when the maximum processing angle 6 for the second
end 1415b of the suction guide portion 1415 exceeds
80°, which is an angle corresponding to the maximum
clearance point P1 of the suction guide portion 1415.
Thus, the final processing angle of the suction guide por-
tion 1415 should be within the range of 0° to 80°, which
is the angle of the maximum clearance point P1.

[0151] However, it can be seen that the amount of re-
frigerant discharge gradually decreases as a position of
the suction guide portion 1415 moves from the maximum
clearance point P1 to the inlet port 131. In addition, the
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amount of refrigerant sucked is kept constant to a point
(D=L5) thatis a position of the suction guide portion 1415
(i.e., the second end of the suction guide portion) is the
same as the circumferential end 131a of the inlet port
131 (a side adjacent to the vane slot is defined as a start-
ing end).

[0152] Thisisbecause anangle (ortime point)at which
the outer circumferential surface of the roller 141 comes
into contact with the circumferential end 131a of the inlet
port 131 is the suction completion angle for the preceding
compression chamber VI, as described above, the pre-
ceding compression chamber V1 is separated from the
following compression chamber V2 at the suction com-
pletion angle, thereby suppressing refrigerant leakage
between the compression chambers through the suction
guide portion 1415.

[0153] Therefore, the second end 1415b of the suction
guide portion 1415 may be, preferably, formed at an area
where the outer circumferential surface of the roller 141
is in contact with the end 131a of the inlet port 131, name-
ly, the suction completion angle (or compression start
angle). This corresponds to a position of the circumfer-
ential end 131a of the inlet port 131, and a position of the
hinge grove 1411 rotated by approximately 15 to 20° with
respect to an angle at which the hinge groove 1411 is in
contact with the cylinder 130. This may slightly vary de-
pending on a specification of the compressor.

[0154] Referring back to FIGS. 6 and 7, a shortest cir-
cumferential length (or distance) L5 of the suction guide
portion 1415 may be substantially equal to an inner di-
ameter D of the inlet port 131. The shortest circumferen-
tial length L5 of the suction guide portion 1415 is a straight
line connecting the first end 1415a and the second end
1415b of the suction guide portion 1415. Hereinafter, the
shortest circumferential length L5 of the suction guide
portion 1415 will be referred to as the shortest distance
of the suction guide portion 1415.

[0155] Meanwhile, the shortestlength L5 of the suction
guide portion 1415 may be less than the inner diameter
(circumferential inner diameter) D of the inlet port 131.
However, in this case, as the inlet port 131 faces the
suction guide portion 1415 at a position adjacent to the
outer circumferential surface of the roller 141 in the vi-
cinity of the suction guide portion 1415, a refrigerant
sucked through the inlet port 131 may collide with the
periphery of guide portion 1415, thereby causing the vor-
tex or reaction force. Thus, the shortest length L5 of the
suction guide portion 1415 with greater than or equal to
the inner diameter D of the inlet port 131 may be advan-
tageous in terms of increasing a suction volume.
[0156] An axial distance (or length) L6 of the suction
guide portion 1415 may be greater than or equal to the
inner diameter (axial length) D of the inlet port 131. More
preferably, the axial distance L6 of the suction guide por-
tion 1415 (see FIG. 6) may be greater than the inner
diameter D of the inlet port 131, which is more advanta-
geous in terms of increasing the suction volume.
[0157] Further, the suction guide portion 1415 may
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have various inner surface shapes. However, the inner
surface of the suction guide portion 1415 may be, pref-
erably, formed in a manner of allowing a refrigerant
sucked through the inlet port 131 to flow smoothly along
an orbiting direction of the roller 141.

[0158] FIG. 11 is a schematic view illustrating a proc-
ess of refrigerant being sucked through a suction guide
portion. Referring to FIG. 11, the suction guide portion
1415 according to this embodiment is recessed from the
outer circumferential surface of the roller 141 by a pre-
determined depth, and its inner surface may be formed
as acurved surface. Here, the inner surface of the suction
guide portion 1415 may be entirely or partially formed as
a curved surface.

[0159] The suctionguide portion 1415 according to this
embodiment may be formed such that afirstinner surface
1415cthat defines an inner circumferential surface there-
of in axial projection may have a semi-circular or arcuate
shape. In this case, a curvature of the first inner surface
1415c of the suction guide portion 1415 may be set ac-
cording to a specification of the compressor, but gener-
ally it may be greater than or equal to a curvature of the
outer circumferential surface of the roller 141.

[0160] The first inner surface 1415c of the suction
guide portion 1415 may be formed such that both sides
of the first inner surface 1415c in the circumferential di-
rection are symmetric with respect to a center line CL of
the inlet port 131 in a state that a circumferential center
P3of the firstinner surface 1415c¢ coincides with the cent-
erline CL of the inlet port 131. This may allow the suction
guide portion 1415 to be easily processed. In addition,
all of the refrigerant introduced through the inlet port 131
may smoothly flow in the suction guide portion 1415,
thereby reducing flow resistance.

[0161] Further,among the inner surfaces of the suction
guide portion 1415, a second inner surface 1415d defin-
ing anupperinner surface and a third inner surface 1415e
defining a lower inner surface may be respectively
formed as aflat surface. This may allow the suction guide
portion 1415 to be provided at the middle of the outer
circumferential surface of the roller 141 while increasing
volume of the suction guide portion 1415 to the maximum.
[0162] The inlet guide portion according to this embod-
iment may provide the following effects.

[0163] Thatis, arefrigerantis sucked into the compres-
sion space V through the inlet port 131. The inlet port
131 is formed in a normal direction with respect to the
outer circumferential surface of the roller 141. Thus, a
direction in which the refrigerant is sucked is the normal
direction with respect to the outer circumferential surface
of the roller 141, and a gap between the outer circumfer-
ential surface of the roller 141 and the inner circumfer-
ential surface of the cylinder 130 is very narrow.

[0164] Accordingly, if the suction guide portion 1415 is
not provided at the outer circumferential surface of the
roller 141, a refrigerant, introduced into the compression
space V forming the suction chamber through the inlet
port 131, collides with the outer circumferential surface
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ofthe roller 141 turning at a high speed, causing a vortex,
or backflow of refrigerant to the inlet port due to a suction
reaction force.

[0165] However, when the suction guide portion 1415
is recessed from the outer circumferential surface of the
roller 141 by a predetermined depth, as in this embodi-
ment, a gap between the outer circumferential surface
of the roller 141 and the cylinder 130 is widened by the
suction guide portion 1415. That is, the suction guide
portion 1415 serves as a kind of buffer space for the
refrigerant to be sucked.

[0166] Then, the refrigerant sucked into the compres-
sion space V forming the suction chamber through the
inlet port 131 is introduced into the suction guide portion
1415 that faces the inlet port 131, and then smoothly
flows along the roller 141 as animpact caused by collision
is reduced.

[0167] Accordingly, the vortex of the refrigerant sucked
into the compression space V defining the suction cham-
ber may be suppressed, and the suction reaction force
of refrigerant may also be reduced. Then, the refrigerant
is smoothly sucked into the compression space V defin-
ing the suction chamber, and the amount of refrigerant
sucked is increased, thereby improving compressor ef-
ficiency.

[0168] In addition, the suction guide portion 1415
serves as a kind of thickness or weight-reduced portion,
weight of the roller 141 may be reduced by the volume
of the suction guide portion 1415. As the weight of the
roller 141 is reduced, the overall motor input is de-
creased, allowing the compressor efficiency to be im-
proved. FIG. 12 is a graph showing changes in input
torque according to an orbiting angle of aroller. A suction
guide portion is not employed in a roller of the related art,
whereas the suction guide portion is provided at the outer
circumferential surface of the roller of the present disclo-
sure.

[0169] It can be seen that input torque in the preset
disclosure is reduced compared to the related art. When
the suction guide potion is not provided as in the related
art, weight of the roller is increased accordingly, and thus
the input torque of the motor is increased. In contrast,
when the suction guide portion 1415 is provided at the
roller 141 as in the present disclosure, weight of the roller
is decreased accordingly, and thus the input torque of
the motor is reduced.

[0170] Hereinafter, another example of the suction
guide portion will be described.

[0171] Thatis, in the previous embodiment, the inner
surface of the suction guide portion is formed in the ar-
cuate shape. However, the inner surface of the suction
guide portion 1415 may be formed as a straight surface,
or a combination of straight surface and curved surface.
[0172] FIGS. 13 and 14 are cut-plane views respec-
tively illustrating another embodiment of a suction guide
portion.

[0173] Referring to FIG. 13, a part of the first inner sur-
face 1415c of the suction guide portion 1415 according
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to this embodiment may have a wedge cross-sectional
shape. For example, the first inner surface 1415c of the
suction guide portion 1415 may be formed such that its
outer circumferential side is formed as a straight surface
parallel to a lengthwise direction of the inlet port 131, and
its inner circumferential side has a wedge cross-sectional
shape narrowing toward the center.

[0174] Accordingly, the shortest circumferential length
L5 of the suction guide portion 1415 may be greater than
or equal to the inner diameter D of the inlet port 131. The
shortest circumferential length L5 of the suction guide
portion 1415 may be less than the inner diameter D of
the inlet port 131.

[0175] Even when the inner surface of the suction
guide portion 1415 has the wedge cross-sectional shape,
its basic configuration and effects are similar to those of
the previous embodiment. Therefore, a detailed descrip-
tion thereof will be omitted.

[0176] However, in this embodiment, as the first inner
surface 1415c¢ of the suction guide portion 1415 has the
wedge cross-sectional shape, the suction guide portion
1415 may be formed as a straight surface as a whole.
Compared to the suction guide portion 1415 having the
arcuate inner surface, the suction guide portion 1415c in
this embodiment may be processed in an easier manner.
[0177] In case the shortest length L5 of the suction
guide portion 1415 is the same, volume of the suction
guide portion 1415 in this embodiment may be increased
compared to the suction guide portion 1415 having the
arcuate inner surface.

[0178] Accordingly, weight of the roller 141 at a side
(or part) of the inlet guide portion 1415 in this embodiment
is reduced compared to the roller 141 in the previous
embodiment, allowing a motor input to be further re-
duced.

[0179] Further, when the first inner surface 1415c of
the suction guide portion 1415 is formed in the wedge
cross-sectional shape as in this embodiment, a refriger-
ant sucked into the compression space V forming the
suction chamber through the inlet port 131 smoothly
flows in the suction guide portion 1415, thereby effec-
tively reducing the vortex and reaction force of the refrig-
erant.

[0180] Alternatively, thefirstinner surface 1415c of the
suction guide portion 1415 may be formed in a rectan-
gular cross-sectional shape as a whole, as illustrated in
the embodiment of FIG. 14. For example, the suction
guide portion 1415 may be formed such that its outer
circumferential side is formed as a straight surface par-
allel to the lengthwise direction of the inlet port 131, and
its inner circumferential side is formed as a straight sur-
face orthogonal to the lengthwise direction of the inlet
port 131.

[0181] Accordingly, a length (or distance) L51, which
is the shortest outer circumferential length of the suction
guide portion 1415 may be equal to a length (or distance)
L52, which is the shortest inner circumferential length
L52 of the suction guide portion 1415, and greater than
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or equal to the inner diameter D of the suction guide por-
tion 1415. Alternatively, the length L51 may be slightly
greater than the length L52.

[0182] Even when the inner surface of the suction
guide portion 1415 has the rectangular cross-sectional
shape, its basic configuration and effects are similar to
those ofthe previous embodiments. Therefore, a detailed
description thereof will be omitted.

[0183] However, in this embodiment, as the first inner
surface of the suction guide portion 1415 has the square
cross-sectional shape, the suction guide portion 1415
may be formed as a straight surface as a whole. Accord-
ingly, the suction guide portion 1415 in this embodiment
may be easily processed compared to the suction guide
portion 1415 having the inner surface with the arcuate or
wedge shape.

[0184] Ifthe shortestlength of the suction guide portion
1415 is equal, volume of the suction guide portion 1415
having the first inner surface 1415c with the rectangular
cross-sectional shape as in this embodiment may be in-
creased compared to the first inner surface 1415c of the
suction guide portion 1415 having the arcuate or rectan-
gular cross-sectional shape as in the previous embodi-
ments.

[0185] Accordingly, weight of the roller 141 at the side
of the suction guide portion 1415 according to this em-
bodiment is further reduced compared to the previous
embodiments, and thus a motor input may be further re-
duced than those of the previous embodiments.

[0186] Furthermore, when the firstinner surface 1415c¢
of the suction guide portion 1415 has the rectangular
cross-sectional shape as in this embodiment, this may
provide a buffer for a refrigerant sucked into the com-
pression space V forming the suction chamber through
the inlet port 131, thereby effectively reducing the vortex
and reaction force of the refrigerant.

[0187] Although not illustrated, the inner circumferen-
tial side of the suction guide portion 1415 may be curved
along the inner circumferential surface of the roller 141,
and volume of the suction guide portion 1415 may be
increased accordingly.

[0188] Hereinafter, a description will be given of still
another embodiment of a suction guide portion according
to the present disclosure.

[0189] Thatis, in the previous embodiments, the suc-
tion guide portion 1415 is circumferentially symmetrical
with respect to a virtual line extending from the central
line CL of the inlet portion 131. However, in some imple-
mentations, both sides of the suction guide portion 1415
may be circumferentially asymmetric with respect to the
virtual line.

[0190] FIG. 15is a cut planar view illustrating still an-
other embodiment of a suction guide portion. Referring
to FIG. 15, the first inner surface 1415c of the suction
guide portion 1415 may be formed such that one side of
the first inner surface 1415c in the circumferential direc-
tion is closed and another side thereof in the circumfer-
ential direction is opened. For example, of the first inner
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surface 1415c of the suction guide portion 1415, the first
inner surface 1415c at the first end 1415a adjacent to
the hinge groove 1411 may be parallel along the length-
wise direction of the inlet port 131 by a predetermined
depth, and the first inner surface 1415c at the second
end 1415b opposite to the first end 1415a may be or-
thogonal to the lengthwise direction of the inlet port 131,
from the first inner surface 1415c¢ at the first end 1415a.
[0191] Accordingly, the suction guide portion 1415
may be formed in a 'L’ shape as a whole, and the first
inner surface 1415c at the first end 1415a adjacent to
the vane 145 may be closed, whereas the first inner sur-
face 1415c at the second end 1415b away from the vane
145 may be open.

[0192] Even when the inner surface of the suction
guide portion 1415 has the asymmetric shape, its basic
configuration and effects are similar to those of the pre-
vious embodiments. Therefore, a detailed description
thereof will be omitted.

[0193] However, inthis embodiment, the firstinner sur-
face 1415c of the suction guide portion 1415 is formed
such that a side adjacent to the vane 145 is closed, and
a side away from the vane 145 is open, and thus the
suction guide portion 1415 may be processed in an easier
manner compared to the suction guide portion 1415 with
both circumferentially symmetric ends closed (or
blocked) as in the previous embodiments.

[0194] In addition, as one circumferential end of the
suction guide portion 1415 is open, volume may be in-
creased compared to the suction guide portion 1415 hav-
ing with both circumferentially symmetric ends closed as
in the previous embodiments.

[0195] Accordingly, weight of the roller 141 at the suc-
tion guide portion 1415 according to this embodiment is
further reduced compared to the roller 141 of the previous
embodiments, thereby leading to a further decrease in
motor input.

[0196] Further, when one circumferential end of the
suction guide portion 1415is open as in thisembodiment,
a refrigerant sucked into the compression space V form-
ing the suction chamber through the inlet port 131 may
quickly flow in a rotational direction of the roller 141,
thereby effectively reducing the vortex and reaction force
of the refrigerant.

[0197] Hereinafter, a description will be given of still
another embodiment of the suction guide portion.
[0198] Thatis, in the previous embodiments, the suc-
tion guide portion 1415 may be recessed from the middle
of the outer circumferential surface of the roller 141 by a
predetermined depth. However, in some implementa-
tions, the suction guide portion 1415 may penetrate
through one or both axial surfaces of the roller 141. Here-
inafter, an example in which the suction guide portion
1415 penetrates through both axial surfaces of the roller
will be mainly discussed.

[0199] FIG. 16is a perspective view illustrating still an-
other embodiment of a suction guide portion.

[0200] Referring to FIG. 16, the suction guide portion
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1415 according to the present embodiment may pene-
trate from an upper axial surface to a lower axial surface
of the roller 141. Here, axial sealing surfaces on both
sides of the suction guide portion 1415 are not provided.
[0201] In addition, the suction guide portion 1415 may
have the same (or constant) cross-sectional shape along
the axial direction. The suction guide portion 1415 may
also be formed in a different (or non-constant) cross-sec-
tional shape along the axial direction. However, the same
cross-sectional shape along the axial direction may be
more suitable in terms of processing.

[0202] Further, the suction guide portion 1415 may
have various shapes as in the previous embodiments,
for example, an arcuate cross-sectional shape, a wedge
cross-sectional shape, a rectangular cross-sectional
shape, an asymmetric cross-sectional shape, and the
like. Hereinafter, the arcuate cross-sectional shape will
be described as a representative example.

[0203] The suction guide portion 1415 according to this
embodiment may be recessed from the outer circumfer-
ential surface of the roller 141 by a predetermined depth
while having an arcuate cross-sectional shape as in the
embodiment of FIG. 5.

[0204] The firstend 1415a of the suction guide portion
1415 may be spaced apart from the hinge groove 1411
by the predetermined first interval L1. The second end
1415b of the suction guide portion 1415 may be provided
within a range from the contact point (more precisely, the
end of the inlet port) to the suction completion angle or
compression start angle. In detail, referring to FIGS. 6 to
9, the second end 1415b of the suction guide portion
1415 may be formed up to the outer circumferential sur-
face of the roller 141 in contact with the end 131a of the
inlet port 131. Alternatively, the suction guide portion
1415 may be formed up to the maximum clearance point
P1.

[0205] As described above, the shortest length L5 of
the suction guide portion 1415 may be greater than or
equal to the inner diameter D of the inlet port 131. Alter-
natively, the shortest length L5 of the suction guide por-
tion 1415 may be less than the inner diameter D of the
inlet port 131.

[0206] The suction guide portion 1415 according to this
embodiment has the same basic structure and operation
effects as the suction guide portion 1415 of the previous
embodiments. However, in this embodiment, as the suc-
tion guide portion 1415 is formed through the both axial
surfaces as well as the outer circumferential surface of
the roller 141, the first axial sealing surface and the sec-
ond axial sealing surface may not be required.

[0207] Accordingly, the suction guide portion 1415
may be processed more easily, and volume of the suction
guide portion 1415 may also be increased. In addition,
weight of the roller 141 is further reduced compared to
the roller 141 of the embodiment illustrated in FIG. 5,
allowing a motor input to be further reduced.

[0208] Hereinafter, a description will be given of still
another embodiment of the suction guide portion accord-
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ing to the present disclosure.

[0209] Thatis, in the previous embodiments, one suc-
tion guide portion is formed on the outer circumferential
surface of the roller along the circumferential direction.
However, in some implementations, a plurality of suction
guide portions 1415 may be provided along the circum-
ferential direction.

[0210] FIG. 17 is a perspective view illustrating still an-
other embodiment of a suction guide portion, and FIGS.
18A and 18B are planar views illustrating operation of
the suction guide portion according to FIG. 17.

[0211] Referring to FIG. 17, the suction guide portion
1415 according to this embodiment may include a first
guide portion 1416 and a second guide portion 1417. A
circumferential sealing surface 141c may be formed be-
tween the first guide portion 1416 and the second guide
portion 1417 along the circumferential direction with a
predetermined interval (5th interval) L7.

[0212] Although notillustrated, as for the suction guide
portion 1415, in addition to the first and second guide
portions 1416 and 1417, a third guide portion, a fourth
guide portion, and more may be sequentially provided
along the circumferential direction with the sealing sur-
face 141cinterposed therebetween. For the sake of con-
venience, the following description is limited to the first
guide portion and the second guide portion.

[0213] In addition, the first guide portion 1416 and the
second guide portion 1417 may have the same shape,
or have different shapes. For the sake of convenience,
an example in which the first guide portion 1416 and the
second guide portion 1417 have the same shape will be
mainly discussed.

[0214] A first end 1416a of the first guide portion 1416
is spaced apart from the hinge groove 1411 by the first
interval L1, as in the previous embodiments, and a sec-
ond end 1416b of the first guide portion 1416 may be
formed within a range from the contact point (more pre-
cisely, the end of the inlet port) to the suction completion
angle or compression start angle. In detail, as described
above, the second end 1416b of the first guide portion
1416 may be formed up to the outer circumferential sur-
face of the roller 141 in contact with the end 131a of the
inlet port 131.

[0215] A shortest length L5’ of the first guide portion
1416 and a shortest length L5" of the second guide por-
tion 1417 may be greater than or equal to the inner di-
ameter D of the inlet port 131. Accordingly, the shortest
length L5 of the suction guide portion 1415, which is the
sum of the shortest length L5’ of the first guide portion
1416 and the shortest length L5" of the second guide
portion 1417, may be approximately two times greater
than the inner diameter D of the inlet port 131.

[0216] Even when the suction guide portion 1415 is
implemented as the plurality of guide portions 1416 and
1417 as in this embodiment, its basic configuration and
effects are similar to the guide portion implemented as
one guide suction guide 1415 of the previous embodi-
ments. Therefore, a detailed description thereof will be
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omitted.

[0217] However, in this embodiment, as the suction
guide portion 1415 is provided in plurality along the cir-
cumferential surface with the circumferential sealing sur-
face 141cinterposed therebetween, the entire (or overall)
circumferential length L5 of the suction guide portion
1415 (hereinafter, "arc length of the suction guide por-
tion" or "shortest interval of the suction guide portion")
may be increased as compared to the previous embod-
iments.

[0218] Here, volume of the compression chamber in-
creases as the arc length of the suction guide portion
1415 increases, allowing volumetric efficiency to be im-
proved. However, when the arc length of the suction
guide portion 1415 increases, the corresponding com-
pression chamber may communicate with the preceding
compression chamber V1 through the suction guide por-
tion 1415 before the corresponding compression cham-
ber reaches the suction completion angle (approx. 80°).
Then, a part of refrigerant compressed in the compres-
sion chamber leaks into a compression chamber forming
the suction chamber through the suction guide potion
1415, leading to a decrease in discharge amount.
[0219] Accordingly, the suction guide portion 1415 ac-
cording to this embodimentis provided with the first guide
portion 1416 and the second guide portion 1417, and the
circumferential sealing surface 141c may be provided
between the first guide portion 1416 and the second
guide portion 1417 by the fifth interval L7. As a result, a
refrigerant compressed in the preceding compression
chamber V1 may be prevented from flowing back to the
following compression chamber V2.

[0220] As illustrated in FIG. 18A, when the roller 141
is at 0°, the first guide portion 1416 and the second guide
portion 1417 of the suction guide portion 1415 are par-
tially included in the preceding compression chamber V1
defining the suction chamber. Here, the total volume of
the preceding compression chamber V1 is the sum of
the first guide portion 1416, the second guide portion
1417, which are included in the preceding compression
chamber VI, and the corresponding compression cham-
ber volumes. Thus, the suction volume of the compres-
sion chamber defining the suction chamber is increased
compared to the previous embodiments in which one
suction guide portion 1415 is provided.

[0221] As shown in FIG. 18B, when the roller 141 is
turned approximately 20 degrees, the first guide portion
1416 is located at the following compression chamber
V2 in communication with the inlet port 131, and the sec-
ond guide portion 1417 is located at the preceding com-
pression chamber V1. Here, as the circumferential seal-
ing surface 141c is provided between the first guide por-
tion 1416 and the second guide portion 1417 by the fifth
interval L7, the first guide portion 1416 and the second
guide portion 1417 are apart from each other in the cir-
cumferential direction. Accordingly, a refrigerant in the
preceding compression chamber V1 at which the second
guide portion 1417 is located may not flow back to the
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following compression chamber V2 at which the first
guide portion 1416 is located. As a result, a substantial
discharge amount may be increased.

[0222] Further, as volume of the suction guide portion
1415 increases, weight of the roller 141 is reduced ac-
cordingly. As a result, a motor input may be decreased
and compressor efficiency may be improved.

[0223] Meanwhile, although notillustrated in the draw-
ings, the first guide portion 1416 and the second guide
portion 1417 may have different shapes. For example,
the first guide portion 1416 may be formed through the
both axial surfaces oftheroller 141, and the second guide
portion 1417 may be recessed from the middle of the
outer circumferential surface of the roller 141. The first
guide portion 1416 may have a large volume, and the
second guide portion 1417 may have a small volume.
Further, the first guide portion 1416 may be formed as a
curved surface, and the second guide portion 1417 may
be formed as a straight surface, or vice versa.

[0224] In the rotary compressor according to the em-
bodiments of the present disclosure, at least one suction
guide portion is provided at a circumferential surface of
a hinge-vane type roller, the volume of a compression
chamber may be increased and volumetric efficiency of
the compressor may be improved accordingly.

[0225] Inaddition, the suction guide portion is provided
atthe circumferential surface of the hinge-vane type roller
to be recessed from a surface facing an inlet port. Ac-
cordingly, the volume of the compression chamber may
be increased while reducing a suction reaction force of
a refrigerant sucked into the compression chamber. This
may suppress backflow or formation of a vortex caused
by collision with an outer circumferential surface of the
roller when the refrigerant is sucked, thereby improving
an amount of refrigerant sucked.

[0226] As the suction guide portion is formed at the
outer circumferential surface of the hinge-vane type roller
in a recessed manner, the volume of the compression
chamber may be increased while reducing weight of the
roller. As a result, a motor input may be reduced and
motor efficiency may be increased accordingly.

[0227] As the suction guide portion is provided within
a range from a hinge groove to a maximum clearance
point, refrigerant leakage between the compression
chambers caused by the suction guide portion is mini-
mized, thereby improving volumetric efficiency owing to
the suction guide portion.

[0228] In the hinge-vane type roller of the present dis-
closure, the suction guide portion is provided in a range
from the hinge groove to a suction completion angle or
discharge start angle. This may allow the suction guide
portion to be formed at the outer circumferential surface
of the roller in a recessed manner while preventing re-
frigerant leakage between the compression chambers.
Accordingly, efficiency of the compressor may be im-
proved.

[0229] A suction reaction force may increase when us-
ing a high-pressure refrigerant such as R32, and thus



29 EP 3 889 432 A1 30

the suction guide portion according to the embodiments
of the present disclosure may be usefully employed in
the hinge-vane type rotary compressor to which the high-
pressure refrigerant is applied.

Claims
1. A rotary compressor comprising:

a cylinder (130) comprising an inlet port (131)
and avane slot(132), wherein theinlet port (131)
and the vane slot (132) are disposed at an inner
circumferential surface of the cylinder (130) and
are circumferentially spaced apart from each
other;

aroller (140) disposed inside the cylinder (130),
wherein a compression space (V) is defined be-
tween the inner circumferential surface of the
cylinder (130) and an outer circumferential sur-
face of the roller (140), and wherein the roller
(140) comprises a hinge groove (1411) at the
outer circumferential surface of roller (140);

a rotational shaft (30) coupled to the roller (140);
and

a vane (145) having one end slidingly coupled
to the vane slot (132) of the cylinder (130) and
another end rotatably coupled to the hinge
groove (1411) of the roller (140);
characterized in that at least one suction guide
portion (1415) is provided at the outer circum-
ferential surface of the roller (140) in a recessed
manner.

2. The rotary compressor of claim 1, wherein the suc-
tion guide portion (1415) is provided at a side of the
outer circumferential surface of the roller (140) that
faces the inlet port (131) with respect to the hinge
groove (1411); and/or
wherein the suction guide portion (1415) is disposed
such that at least a part of the suction guide portion
(1415) radially overlaps with the inlet port (131) when
the hinge groove (1411)is positioned to be in contact
with the inner circumferential surface of the cylinder
(130).

3. The rotary compressor of claim 1 or 2, wherein the
suction guide portion (1415) is provided at a position
spaced apart from at least one of axial end surfaces
of the roller (140) by a predetermined axial height.

4. The rotary compressor of any one of claims 1 to 3,
wherein the suction guide portion (1415) is formed
through at least one of axial end surfaces of the roller
(140).

5. The rotary compressor of any one of claims 1 to 4,
wherein the suction guide portion (1415) is spaced
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10.

apart from the hinge groove (1411) by a first interval
(L1).

The rotary compressor of claim 5, wherein the first
interval (LI) is less than or equal to a radial thickness
(t1) of the roller (140); and/or

wherein the first interval (L) is less than or equal to
a second interval (L2) that is a distance between an
inner circumferential surface of the roller (140) and
the hinge groove (1411).

The rotary compressor of any one of claims 1 to 6,
wherein a maximum clearance point (Pl) and a min-
imum clearance point (P2) are defined between the
inner circumferential surface of the cylinder (130)
and the outer circumferential surface of the roller
(140) spaced apart along the circumferential direc-
tion; and

wherein the suction guide portion (1415) comprises
a first circumferential end (1415a) and a second cir-
cumferential end (1415b), the first circumferential
end (1415a) located between the hinge groove
(1411) and the second circumferential end (1415b);
and

wherein the second circumferential end (1415b) is
located between the hinge groove (1411) and the
maximum clearance point (PI).

The rotary compressor of any one of claims 1 to 7,
wherein the suction guide portion (1415) comprises
a first circumferential end (1415a) and a second cir-
cumferential end (1415b), the first circumferential
end (1415a) located between the hinge groove
(1411) and the second circumferential end (1415b);
and

wherein at a suction completion angle of a compres-
sion chamber (VI), the second circumferential end
(1415b) is in contact with the inner circumferential
surface of the cylinder (130) such that the compres-
sion chamber (V1) is disconnected from the inlet port
(131).

The rotary compressor of any one of claims 1 to 8,
wherein the suction guide portion (1415) comprises
a first circumferential end (1415a) and a second cir-
cumferential end (1415b), the first circumferential
end (1415a) located between the hinge groove
(1411) and the second circumferential end (1415b);
and

wherein a shortest length between the circumferen-
tial ends (1415a, 1415b) of the suction guide portion
(1415) is less than or equal to a diameter of the inlet
port (131).

The rotary compressor of any one of claims 1 to 9,
whereinaninner surface (1415c) of the suction guide
portion (1415) is arcuate.



1.

12.

13.

14.

15.

31 EP 3 889 432 A1

The rotary compressor of any one of claims 1 to 9,
wherein at least a part of an inner surface (1415c)
of the suction guide portion (1415) is linear.

The rotary compressor of claim 11, wherein the inner
surface (1415c) of the suction guide portion (1415)
comprises surfaces inclined with respect to a radial
direction of the roller (14 1), and with respect to each
other.

The rotary compressor of any one of claims 1 to 12,
wherein the suction guide portion (1415) is bilaterally
symmetric or bilaterally asymmetric with respect to
a radial direction of the roller (141).

The rotary compressor of any one of claims 1 to 13,
wherein the suction guide portion (1415) is provided
in plurality along the circumferential direction, and
wherein a circumferential sealing surface (141c) is
formed between the plurality of suction guide por-
tions (1416, 1417) along the circumferential direc-
tion.

The rotary compressor of claim 14, wherein each of
the suction guide portions (1416, 1417) comprises
afirst circumferential end (1416a, 1417a) and a sec-
ond circumferential end (1416b, 1417b) circumfer-
entially spaced apart from each other; and

wherein a sum of shortest lengths (L5’, L5") of each
suction guide portion (1416, 1417) is greater than a
diameter of the inlet port (131);

wherein the shortestlength (L5, L5")foreach suction
guide portion (1416, 1417) is shortest distance be-
tween the circumferential ends (1416a, 1417a,
1416b, 1417b) of the suction guide portion (1416,
1417).
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