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(54) ROTARY COMPRESSOR

(567)  This rotary compressor is provided with: a shaft
extending along the axial line; a disk-shaped rotor that
is centered on the axial line and that is fixed to the shaft;
a pair of stators that respectively face the rotor from both
sides of the axial line and that have disk-shaped back
yokes centered on the axial line, teeth protruding from
the back yokes, and coils wound around the teeth; a pair
of annular cylinders that are centered on the axial line
and that respectively axially come into contact with the
stators; rotary pistons that eccentrically rotate together
with the shaft; a pair of end plates that form compression
chambers for housing the rotary pistons together with the
back yokes by axially sandwiching the cylinders together
with the stators; and a pair of bearings provided to the
end plates and/or the back yokes.
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Description

Technical Field

[0001] The present disclosure relates to a rotary com-
pressor.
[0002] This application claims the priority of Japanese

Patent Application No. 2020-065992 filed in Japan on
April 1, 2020, the contents of which are incorporated
herein by reference.

Background Art

[0003] A rotary compressoris known as a device used
for compressing a refrigerant in an air conditioner. The
rotary compressor includes a motor, a shaft driven by the
motor, arotary piston attached to the shaft, and a cylinder
covering the rotary piston. The refrigerant is compressed
by an eccentric rotation of the rotary piston in the com-
pression chamber of the cylinder.

[0004] Inrecentyears, asthe above-mentioned motor,
a type called an axial gap motor has been widely used
(forexample, PTL 1 below). An axial gap motor described
in PTL 1 has one stator and two rotors facing the stator
from both sides in an axial direction. The rotary piston
and the cylinder described above are independently dis-
posed below the axial gap motor.

Citation List
Patent Literature

[0005] [PTL 1]Japanese Unexamined Patent Applica-
tion Publication No. 2008-106694

Summary of Invention
Technical Problem

[0006] However, when the axial gap motor and the cyl-
inder are disposed independently as described above,
there are problems that the number of parts increases
and a size of the device increases.

[0007] The presentdisclosure has been made in order
to solve the above problems, and an object of the present
disclosure is to provide a rotary compressor having a
reduced number of parts and a smaller size.

Solution to Problem

[0008] Inordertosolve the above problems, according
to an aspect of the present disclosure, there is provided
a rotary compressor including: a shaft that extends along
an axis; a disk-shaped rotor that is fixed to the shaft and
centered on the axis; a pair of stators that faces the rotor
from both sides in a direction of the axis, and includes a
disk-shaped back yoke centered on the axis, teeth pro-
truding from the back yoke, and a coil wound around the
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teeth; a pair of cylinders that abuts on the stator from the
direction of the axis and has an annular shape centered
on the axis; a rotary piston that rotates eccentrically with
the shaft; a pair of end plates that forms a compression
chamber for accommodating the rotary piston together
with the back yoke by sandwiching the cylinder together
with the stator from the direction of the axis; and a pair
of bearings that is provided on at least one of the end
plate and the back yoke. Advantageous Effects of Inven-
tion

[0009] According to the present disclosure, it is possi-
ble to provide a rotary compressor having a reduced
number of parts and a smaller size.

Brief Description of Drawings
[0010]

Fig. 1is a vertical sectional view of a rotary compres-
sor according to a first embodiment of the present
disclosure.

Fig. 2 is an enlarged cross-sectional view of a main
part of the rotary compressor according to the first
embodiment of the present disclosure.

Fig. 3 is an enlarged cross-sectional view of a main
part of a rotary compressor according to a second
embodiment of the present disclosure.

Fig. 4 is an enlarged cross-sectional view of a main
part showing a modification example of the rotary
compressor according to the second embodiment of
the present disclosure. Description of Embodiments

[First Embodiment]
(Configuration of Rotary Compressor)

[0011] Hereinafter, arotary compressor 100 according
to a first embodiment of the present disclosure will be
described with reference to Figs. 1 and 2. As shown in
Fig. 1, the rotary compressor 100 according to the
presentembodimentincludes a shaft 1, arotor 2, a stator
3, acylinder 4, an end plate 5, a bearing 6, a rotary piston
12, and a housing 7 for accommodating these.

[0012] The shaft 1 has a shaft main body 1H, an upper
eccentric shaft 11A, and alower eccentric shaft 11B. The
shaft main body 1H has a columnar shape extending
along an axis Ac. The upper eccentric shaft 11A and the
lower eccentric shaft 11B are provided at an interval in
a direction of the axis Ac. Each of the upper eccentric
shaft 11A and the lower eccentric shaft 11B has a disk
shape eccentric in a radial direction with respect to the
axis Ac. Eccentric directions of the upper eccentric shaft
11A and the lower eccentric shaft 11B are different from
each other. For example, the eccentric direction of the
upper eccentric shaft 11A differs from the eccentric di-
rection of the lower eccentric shaft 11B by 180°.

[0013] The rotor 2 is integrally provided at a position
(central portion) in a middle of extension of the shaft main
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body 1H. Thatis, the rotor 2 is provided at an intermediate
position between the upper eccentric shaft 11A and the
lower eccentric shaft 11B. The rotor 2 has a rotor core
21 and a permanent magnet 22. The rotor core 21 has
a disk shape centered on the axis Ac. The permanent
magnet 22 has aring shape extending along a peripheral
edge of the rotor core 21. Instead of the permanent mag-
net 22, it is possible to adopt a configuration in which a
plurality of magnets are arranged on the peripheral edge
of the rotor core 21 at intervals in a circumferential direc-
tion.

[0014] The stator 3 disposed so as to face the rotor 2
from both sides in the direction of the axis Ac includes
an upper stator 3A and a lower stator 3B. The upper
stator 3A faces the rotor 2 from one side (upper side) in
the direction of the axis Ac. The upper stator 3A has a
back yoke 31A, teeth 32A, and a coil 33A. The back yoke
31A has an annular shape centered on the axis Ac. An
opening through which the shaft 1 is inserted is formed
in a portion including the center of the back yoke 31A.
The teeth 32A are positioned on a surface of the back
yoke 31Afacing the other side (lower side) in the direction
of the axis Ac, and have a rod shape protruding in the
direction of the axis Ac from the center position in the
radial direction. A plurality of teeth 32A are arranged at
equal intervals in the circumferential direction with re-
spect to the axis Ac. The coil 33A is formed by winding
a copper wire around each tooth 32A. Power is supplied
to the coil 33A from a power source (not shown).
[0015] The lower stator 3B has a back yoke 31B, teeth
32B, and a coil 33B. The back yoke 31B has an annular
shape centered on the axis Ac. An opening through which
the shaft 1 is inserted is formed in a portion including the
centerof the back yoke 31B. The teeth 32B are positioned
on a surface of the back yoke 31B facing one side (upper
side) in the direction of the axis Ac, and have a rod shape
protruding in the direction of the axis Ac from the center
position in the radial direction. A plurality of teeth 32B are
arranged atequalintervals in the circumferential direction
with respect to the axis Ac. The coil 33B is formed by
winding a copper wire around each tooth 32B. Power is
supplied to the coil 33B from a power source (not shown).
As a result, the upper stator 3A and the lower stator 3B
are excited, and the shaft 1 is rotated by the electromag-
netic force generated between the rotor 2 and the stator
3. That is, the rotor 2 and the stator 3 constitute a one
rotor-two stator type axial gap motor.

[0016] The cylinder 4 (upper cylinder 4A and lower cyl-
inder 4B) abuts on one side (upper side) of the upper
stator 3A in the direction of the axis Ac and the other side
(lower side) of the lower stator 3B in the direction of the
axis Ac. Each of the upper cylinder 4A and the lower
cylinder 4B has a cylindrical shape centered on the axis
Ac. The above-mentioned upper eccentric shaft 11A and
the ring-shaped rotary piston 12 (upper rotary piston 12A)
fitted in the upper eccentric shaft 11A are accommodated
inside the upper cylinder 4A. The above-mentioned lower
eccentric shaft 11B and the ring-shaped rotary piston 12
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(lower rotary piston 12B) fitted in the lower eccentric shaft
11B are accommodated inside the lower cylinder4B. Fur-
ther, intake ports 8A and 8B for guiding the refrigerant
from the outside are provided in a portion of the upper
cylinder 4A and the lower cylinder 4B in the circumfer-
ential direction, respectively.

[0017] Theend plates 5 (upperend plate 5A, lower end
plate 5B) abut on one side (upper side) of the upper cyl-
inder 4A in the direction of the axis Ac and the other side
(lower side) of the lower cylinder 4B in the direction of
the axis Ac, respectively. That is, the upper end plate 5A
sandwiches the upper cylinder 4A together with the back
yoke 31A from the direction of the axis Ac. Similarly, the
lower end plate 5B sandwiches the lower cylinder 4B
together with the back yoke 31B from the direction of the
axis Ac. Each of the upper end plate 5A and the lower
end plate 5B has a disk shape centered on the axis Ac.
The bearings 6 (upper bearing 6A, lower bearing 6B) are
attached to a portion including the centers of the upper
end plate 5A and the lower end plate 5B, respectively. A
shaft end of the shaft main body 1H is supported by these
bearings 6. Further, the upper end plate 5A and the lower
end plate 5B are fixed to an inner peripheral surface of
the housing 7 in a tightly fitted state.

[0018] As shown in an enlarged manner in Fig. 2, a
surface of the upper end plate 5A facing the other side
(lower side) in the direction of the axis Ac is an end plate
main surface 5S. Further, a surface of the back yoke 31A
facing one side (upper side) of the direction of the axis
Acis a back yoke facing surface 31S. An upper compres-
sion chamber C1 is formed by the end plate main surface
58, the back yoke facing surface 31S, and the inner pe-
ripheral surface of the upper cylinder 4A. That is, in the
present embodiment, a portion (back yoke 31A) of the
stator 3 also serves as a member forming a portion of
the upper compression chamber C1. Further, a lower
compression chamber C2is also formed by the back yoke
31B of the lower stator 3B, the lower end plate 5B, and
the lower cylinder 4B, similarly to the upper compression
chamber C1.

[0019] In the upper compression chamber C1 and the
lower compression chamber C2, the above-mentioned
upper rotary piston 12A and lower rotary piston 12B rotate
eccentrically, respectively. As a result, volumes of the
upper compression chamber C1 and the lower compres-
sion chamber C2 change with time, and the refrigerant
taken in from the intake ports 8A and 8B is compressed.
The compressed refrigerant passes through the inside
ofthe housing 7 and is taken out from a discharge port 7A.
[0020] It is also possible to adopt a configuration in
which the pressure of the refrigerant is increased in two
stages by sequentially passing the upper compression
chamber C1 and the lower compression chamber C2,
and it is also possible to adopt a configuration in which
the upper compression chamber C1 and the lower com-
pression chamber C2 function independently.
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(Action Effect)

[0021] According to the above configuration, the back
yokes 31A and 31B of the stator 3 form the compression
chambers C1 and C2 together with the end plate 5 and
the cylinder 4. In other words, the back yokes 31A and
31B have both a function as a portion of the motor and
a function as a portion of the members forming the com-
pression chambers C1 and C2. As a result, the number
of parts can be reduced. Further, the size of the device
in the direction of the axis Ac can be suppressed by the
reduced members.

[0022] Further, according to the above configuration,
since the bearing 6 is provided in each of the pair of end
plates 5, the shaft 1 can be supported by both end por-
tions thereof. As a result, noise and vibration are reduced,
and the shaft 1 can be rotated more stably.

[Second Embodiment]

[0023] Next, a second embodiment of the present dis-
closure will be described with reference to Fig. 3. The
same components as those in the first embodiment are
designated by the same reference numerals, and de-
tailed description thereof will be omitted. As shown in Fig.
3,inthe presentembodiment, abearing 6’ (upper bearing
6A) is integrally provided in a back yoke 31A instead of
an end plate 5’ (upper end plate 5A’). As a result, the end
plate 5’ has a disk shape centered on an axis Ac, and no
opening or the like is formed in the portion including the
center. Further, although not shown in detail, another
bearing 6’ located at the lower portion is also integrally
provided on a back yoke 31B like the upper bearing 6A’.
[0024] According to the above configuration, since the
bearing 6’ is provided in each of the pair of back yokes
31Aand 31B, anend portion of a shaft 1 does not protrude
from the end plate 5’ side. That is, the dimension of the
shaft 1 in the direction of the axis Ac can be kept small.
As a result, the possibility that the shaft 1 is bent or mis-
aligned can be further reduced. As a result, a rotary com-
pressor 100 can be operated more stably.

(Other Embodiments)

[0025] The embodiments of the present disclosure
have beendescribed above. Itis possible to make various
changes and modifications to the above configuration as
long as it does not deviate from the gist of the present
disclosure. For example, as a modification example of
the second embodiment, as shown in Fig. 4, the back
yoke 31A can be configured to include an annular back
yoke main body 34 integrally formed with the teeth 32A
and a support plate 35 separately provided from the back
yoke mainbody 34. The support plate 35 has adisk shape
centered on the axis Ac, and a bearing 6’ is provided at
the center of the support plate 35. According to such a
configuration, when the coil 33A is configured, the back
yoke main body 34 is detachable from the support plate
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35, and thus, ease of manufacturing can be further im-
proved.

[0026] Further, the configuration described in the first
embodiment (the configuration in which the bearing 6 is
provided in the end plate 5) and the configuration de-
scribed in the second embodiment (the configuration in
which the bearing 6’ is provided in the back yokes 31A
and 31B) can be combined. That s, itis possible to adopt
a configuration in which the upper bearing 6A is attached
to the end plate 5 and the lower bearing 6B is attached
to the back yoke 31B, or a configuration in which the
upper bearing 6A is attached to the back yoke 31A and
the lower bearing 6B is attached to the end plate 5.

[Additional Notes]

[0027] The rotary compressor 100 described in each
embodiment is grasped as follows, for example.

(1) A rotary compressor 100 according to a first as-
pect includes a shaft 1 that extends along an axis
Ac, a disk-shaped rotor 2 that is fixed to the shaft 1
and centered on the axis Ac, a pair of stators 3 that
faces the rotor 2 from both sides in a direction of the
axis Ac, and includes disk-shaped back yokes 31A
and 31B centered on the axis Ac, teeth 32A and 32B
protruding from the back yokes 31A and 31B, and
coils 33A and 33B wound around the teeth 32A and
32B, a pair of cylinders 4 that abuts on the stator 3
from the direction of the axis Ac and has an annular
shape centered on the axis Ac, a pair of rotary pistons
12 that rotates eccentrically with the shaft 1, a pair
of end plates 5 that forms compression chambers
C1 and C2 for accommodating the rotary piston 12
together with the back yokes 31A and 31B by sand-
wiching the cylinder 4 together with the stator 3 from
the direction of the axis Ac, and a pair of bearings 6
that is provided on at least one of the end plate 5
and the back yokes 31A and 31B.

According tothe above configuration, the back yokes
31A and 31B of the stator 3 form the compression
chambers C1 and C2 together with the end plate 5
and the cylinder 4. In other words, the back yokes
31A and 31B have both a function as a portion of the
motor and a function as a portion of the members
forming the compression chambers C1 and C2. As
aresult, the number of parts can be reduced. Further,
the size of the device in the direction of the axis Ac
can be suppressed by the reduced members.

(2) In the rotary compressor 100 according to a sec-
ond aspect, the bearing 6 may be integrally provided
in each of the pair of end plates 5.

According to the above configuration, since the bear-
ing 6 is provided in each of the pair of end plates 5,
the shaft 1 can be supported by both end portions
thereof. As aresult, noise and vibration are reduced,
and the shaft 1 can be rotated more stably.

(3) In the rotary compressor 100 according to a third



7 EP 4 130 478 A1 8

aspect, the bearing 6 may be integrally provided in
each of the pair of back yokes 31A and 31B.
According to the above configuration, since the bear-
ing 6 is provided in each of the pair of back yokes
31A and 31B, the end portion of the shaft 1 does not
protrude from the end plate 5 side. That is, the di-
mension of the shaft 1 can be kept small. This makes
it possible to reduce the possibility that the shaft 1
is bent or misaligned.

(4) Inthe rotary compressor 100 according to a fourth
aspect, the bearing 6 may protrude from the back
yokes 31A and 31B in a direction toward the rotor 2.
According to the above configuration, since the bear-
ing 6 protrudes from the back yokes 31A and 31B in
the direction toward the rotor 2, it is possible to se-
cure a large dimension of the bearing 6 in the direc-
tion of the axis Ac. This makes it possible to stably
support the shaft 1 even when the load is high.

Industrial Applicability

[0028] The present disclosure relates to a rotary com-
pressor.

[0029] According to the present disclosure, it is possi-
ble to provide a rotary compressor having a reduced
number of parts and a smaller size.

Reference Signs List
[0030]

100 Rotary compressor

1 Shaft

1H Shaft main body

11A Upper eccentric shaft
11B Lower eccentric shaft
12 Rotary piston

12A Upper rotary piston
12B Lower rotary piston

2 Rotor

21 Rotor core

22 Permanent magnet

3 Stator

3A Upper stator

3B Lower stator

31A, 31B Back yoke

318 Back yoke facing surface
32A, 32B Teeth

33A, 33B Caoil

4 Cylinder

4A Upper cylinder

4B Lower cylinder

5 End plate

5A Upper end plate

5B Lower end plate

5S End plate main surface
6 Bearing

6A Upper bearing
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6B Lower bearing

7 Housing

7A Discharge port

8A, 8B Intake port

Ac Axis

C1 Upper compression chamber
C2 Lower compression chamber

Claims

1.

A rotary compressor comprising:
a shaft that extends along an axis;

a disk-shaped rotor that is fixed to the shaft and
centered on the axis;

a pair of stators that faces the rotor from both
sides in a direction of the axis, and includes a
disk-shaped back yoke centered on the axis,
teeth protruding from the back yoke, and a coil
wound around the teeth;

a pair of cylinders that abuts on the stator from
the direction of the axis and has an annular
shape centered on the axis;

a rotary piston that rotates eccentrically with the
shaft;

a pair of end plates that forms a compression
chamber for accommodating the rotary piston
together with the back yoke by sandwiching the
cylinder together with the stator from the direc-
tion of the axis; and

a pair of bearings that is provided on at leastone
of the end plate and the back yoke.

The rotary compressor according to claim 1,
wherein the bearing is integrally provided in each of
the pair of end plates.

The rotary compressor according to claim 1 or 2,
wherein the bearing is integrally provided in each of
the pair of back yokes.

The rotary compressor according to claim 3,
wherein the bearing protrudes from the back yoke in
a direction toward the rotor.
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